MHHHUCTEPCTBO MPOCBEIIEHUSA POCCUICKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanusi CBepaIOBCKOH 00J1aCTH

YupasJjienne o0pa3zoBanuemM Ac0eCTOBCKOIT0 MyHHMIIUIIAJBHOTO OKPYra

MBOY "COWI Ne 1 um. M. I'opbkoro'" AMO CO

COI''TACOBAHA YTBEPXIEHA

3amectutenb qupektopa  Jupekrtop
no YBP

A.YO.TaparbiHOB

U.B.Ilepeanopa 11PHKas Ne 71-0/Q
«28» 08.2026 T. oT «28» 08.2026 .

PABOYAS ITIPOTPAMMA
(ID 10456193)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

11t ooydarommmxcs 10 — 11 kimaccoB

r.Acoecr 2026



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEpNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxkenus PIroC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpazoBanus B Poccuiickoit deneparnuu, a TakkKe IOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T TpeICTaBlIeHHEe O Ielsax, 00 oOmei
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yuyeOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 10 pasleinaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YUeHUs Y4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmXCsl.

B nmporpaMmMe mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWOJorvMu, Onarojgapsi yemy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
GbopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pECHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalolllel MPUpPOJHON cpee.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAEJIEHO BHUMAHUE HCHOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKHA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CcHOBaHUS AKOJIOTUYECKHU
[eJIeCO00Pa3HOr0 TOBEACHUA B OKpY)KAIOIIEW NPUPOTHOM cpene, aHaiIM3a
BIIUSIHUS XO3SMCTBEHHOW JESTENBHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeueHus



YCIOBUH ISl pEIICHUs OJJHOM M3 aKTyaJbHBIX 3a]a4 HIKOJbHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecmeunBaeT GopMHUpOBaAHHE Yy OOYYArONIUXCS TPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e€30macHOro obpasa
YKU3HH, HKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a/Jad  CpeJHero  obmero  o0pa3oBaHWs,  COLUAIU3ALMIU
oOyuaromuxcs. M3ydenne Ouosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HMHTETpallii OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX Y4€OHBIX MPEAMETOB, B YACTHOCTU, GUZUKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEp’KaHUs, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3MIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM O0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOMN
KU3HU U TpaKTHUecKOoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi (POpMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOACpX)aHUS y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka xak Ouomornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctema», «CucreMa M MHOTOOOpa3ne OPraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHusi yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUnBAETCs PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CAyKaIIuX OCHOBOM
11 (OpMUPOBAHUSI MPEICTABICHUNH O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYIbHBIX WU
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHalu3a JaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaronmxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOW MPUPOJLI HA OCHOBAaHWUM 3HAHWUA W OIbBITA, MOJYYEHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATEIIBHOCTH YeOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICTIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYPHI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH IEATEIRHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero odpasoBanusi yueOHbIil npeameT «buomorusy»,
M3yJaeMbIii Ha 0230BOM ypOBHE, SIBIIICTCS 0053aTeIbHBIM YU4EOHBIM MPEIMETOM.



Jlst m3ydennsi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
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 (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpakTHYeCKHe padoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuE pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7ZKuBble cucTEeMbI U UX OPraHU3AIUA.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMoCEepHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKUE JJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MuUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIBHBIX BelIeCTB B KkieTke. [lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWCTBa OeikoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue QepmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapodHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

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

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka xak mnenoctHas >xuBasg cucrteMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHwme
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranounbl kietku: JIIC, ammapart I'onbmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpPraHou/bl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIUU OPraHOM0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHue MosieKybl



AT®», «CtpoeHne 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnapaTrbl pPacCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «V3ydyeHuwe CTpoeHHS KIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTabom3ma.

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

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTL (hoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. [ eHETHYECKUU KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocoMm B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. ctopust oTkpsiTus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKM3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmumkauuu «Yasoenne IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIETKU», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpomeccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHSI OT OECTIOJOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMHA CMBICT H
3HAYEHHUE MENO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHHE W Pa3BUTHUE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEePMAaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUsl SUIEKJIECTOK M crepMaro3oujoB. OTI0A0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnieHue, racTpyisuusi, opraHorere3. IloctamOpuonanbHOoe paszButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nukin», «Pemmukanus JHK», «Mutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHEY, «] aMEeTOreHe3 y MIICKOIUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ounasbl
MJICKOIIUTAIOMIETOY, «SHleKIeTKa MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKu», MOJIEIb
JIHK, Mmonenb meTadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTusa reHeTUKU. Posib uTonoruu
U SMOPHOJIOTHH B CTAaHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBIEHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB IIEPBOTO
nokoyieHusa. IIpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHMdecKHe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBAaHUIO FeHOB. HapyleHne cuerieHrus reHoB B pe3ysbTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OomMoOramMeTrHsle M rereporameTHeie opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YeEJIOBEKA: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacroyioKEeHHOCThIO, XpPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM reHepatuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HH, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUCHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpeIIMBAaHHE M €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOrN€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeliuMBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapThl pPACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl dYeloBeKa U KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTnKa rpynm KpoBm», « MyTarimoHHas U3MEHYHBOCTH.

OOopynoBaHue: MoOAENU-AMIMKAIUA «MOHOTHOPUIHOE CKpPELIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



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

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y apo30Quiibl HA TOTOBBIX
MHUKPOIIPETApaATAX ).

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IPOILECC. 3apOKICHUE CEJIEKLIUU U JTOMECTHUKALU.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIeHTpbI NPOMCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbIi 1 MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIuM3KkopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHT.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYEHHUE NOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexHOJIOrH Kak OTpaciib IPOU3BOACTBA. ['€HHAas WMH)KEHEpUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosempl. MO —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. BanoBay,
«[Homumnoungus», «OO0bEKTHl OuOTEXHONOTUNY, «KIeTOuHBIE KYyIBTYpHI H
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U EPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUM, repoapuii «CebCKOX035IIICTBEHHbIE PACTEHUSY.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIIMM PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerenscTBa dBOJONUU. [laneoHToNOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUIA U SBOJIIOUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
MpoIecC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT dBOJONUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U MU0 AN TAIINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DopMbl  IBOMIONUHN:  (QUIIETHYECKAs, TUBEpPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxkieHne OT HecleuuaTu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs padaliysl.

JlemoHncTpanum:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsuumm»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOIOB M CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpapuyeckas kapra Mupa, KojuleKuus «@POpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (Hopma, MyTarii (GOpMbl KPBUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKkTHYEeCKHE PadOThI:

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

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

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emJiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOM 3BoMoNMU. HavanbHbie Tams
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
®opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npoTeposoiickass dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1ckas 3pa u €€ mnepuoAbl: MAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHUE H3BONOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3Inyrs 4eJI0BEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
W3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenmoBek npsaMoxonsdmni, YeoBek HeaHAEpTAIbCKUM, UYenoBek
pasymHblii. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBaTOpUalIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  HPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne ConaHeuHO#H cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HenoBeyecKkrue pach».

O6opynoBanue:  Mymsku  «[lpoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblld, KPOMAHbOHIIA), CJIECNKA WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX >KMBOTHBIX M PACTCHUI.

JlabopaTtopHblie U npakTHYecKHe padoThI:

[Tpaktrueckast padora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3aja4u U pa3feibl IKOJIOTUA. MeToabl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonoruueckue (aktopel. Knaccuduxanus sxonornueckux ¢HakTopos:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HAa OPraHU3MBI.

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

buortnueckue (bakTopBhl. Bubr OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpau3M. 3HAu€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «I[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

JlabopaTtopnas paborta Ne 3. «Mopdonoruyeckne ocCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ IK0JIOTH4YeCKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTel. CBsizu B
OMOLIEHO3E.

DKoJoTuYecKkne CHucTeMbl (dKocuctembl). [loHsiTHe 00 »dKOcHCcTeMe W
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTUU B AKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKUIMU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdeprr. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochephl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPONIOTEHHbIE U3MEHEHUS B Orocdepe.
['11oGanpHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpPaBJICHHUS TMPUPOJHBIMU pEecypcaMd M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «IlumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOrmiecTBa», «llemu mmTanmsy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AQHTPOIIOIEHHbIE  BO3JICUCTBHS HA IIpUpoAy», «BaxueWmme WUCTOYHUKHU
3arpsI3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounocheprry, «DakTopsl Aerpaganuu mouBy, «llapaukoBsiil d3ddexT», «DakTopbl
PaOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mpUpOAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OMOIEHO3B», TepOapuit
«PacTtutenbHbIe coobmEecTBay, Komekun «buomenos», «Bpenurenn BaxHEUIIIx
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, TMPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepannu, H300paxeHHs] OXpPaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMsA  OOyyalolmMMHUCA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JINMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomnorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYArONIMMUCS POCCUHUCKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHHIo OuOJOoTruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIUN pa3BUTUSA OUOJOTHUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATEIPHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIUYME HKOJOTHMUECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEW IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTAPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULKUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoie u
OKPYKAIOIIEN CPELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus
JOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlM{, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEITEILHOCTH B MPOLIECCE PEaJn3alli OCHOBHBIX HAIPaBICHUU
BOCIUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOWM Kpau, cBOWO PoauHy, CBOM S3BIK U KYJBTYpPY,
MPOIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMU, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIyXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHUE K CBOMM POAMUTENSAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCcTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 3[0POBbS H
IMOIUOHAIBHOIO 0J1ArONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYATbHOTO H  KOJUIEKTUBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPY0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTB;

UHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHOW e TEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BAaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNKOB M OIEHKM WX BO3MOXHBIX TOCIEACTBUNA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TNpaBWil  MOBEACHHUS B TMPUPOJIE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAOUIEH
MPUPOJIHON Cpejle, YMEHHE MPOTHO3UPOBATh HEOJIAroNpPUSITHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JMAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE crernuduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJu B
GbopMUpPOBAaHUM PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpEACTaBICHUSI 00 OKpYKAIOIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTUM JJIi COBPEMEHHOW IUBUIM3ALINU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHuss  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU OOydarommxcs, GopMupyeMoi
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTA HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U HUCCIEA0BATENBCKYIO NEITEIbHOCT NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU.

METAINIPEAMETHBIE PE3YJIbTATDHI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe TMOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa U CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICIOBaHUE,  HAOJIOJICHUE, U3MEpPEHHUE, OKCIHEPUMEHT U  JIPYTrux),
yHUBEpCalbHbIe Y4eOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
00yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiaaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM

1) 0a30BbIe JIOrHYecKHe AeliCTBUA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUH, 0O00OIICHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCNATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHS JUIS OOBbSICHEHUS (PaKTOB M SBJICHHMA
YKUBOM MPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbLHBIE CpencTBa TS MpEeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKke  MPOTUBOPEYMH  pa3sHOTO  poja, BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAITMOHHBIX UCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIn3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBBI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1EJIsIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS,

pa3BUBATh KPEATUBHOE MBIILJICHUE MPHU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PELICHHSI MPAKTUISCKUX 3a/1a4, PUMEHEHHUIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIOJIb30BaTh pa3jMuYHble BUABI JESATENIBHOCTH IO IOJYYEHHUIO HOBOI'O
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHHUIO M TMPUMEHEHUI0 B YUE€OHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH YU€OHBIX M COI[HAIBHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBIM TUI MBIIUICHHUS, BIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
NESITEIbBHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a/aauy,
BBIIBUTATh TUTOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHaJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK TMEpeHoca CPEeICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYHO OOJacTH
KU3HECITCIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS W3 Pa3HBIX YUYCOHBIX MPEIMETOB;

BBIIBUTAaTh HOBBIE HJIE€U, MpelaraTh OPUTMHANbHBIE MOJAXOAbI M PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMH (TEKCTE Yy4eOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIOBapsAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
uHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OMOJOrMYeCKOM HMH(POpMALMEH: MPUMEHATh XUMHUYECKHE, (Qu3nyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaTJIsAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwy,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OByaieHue YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU O CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIBHO BBIMIOJHEHUS MpeiaraeMoun
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULHNA JAPYIMX yYaCTHHUKOB
JIAAJIoTa WA TUCKYCCUU);

pacro3HaBaTh HEBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBYS MPU PEIICHUH YUeOHOU 3a/1auu;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUSL MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JEHCTBUM,



pacnpenessaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUHA HOBH3HHI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAJTbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEeHUs MpodsieMbl C  Y4ETOM
HUMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHUN;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LENISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJ30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalluH, BhIOOpA
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHHUMATh PELIEHUS MO HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJbTaToB
NEATEIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

HPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3MYHBIX y4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeameTHbIe
pE3yNbTAThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpenMeTHBIE pe3yiabTaThl OCBOCHUs ydeOHoro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKAHUE OWOJOTHYECKUX TEPMUHOB U TOHSATHM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BeEIIeCTB U MpeBpalieHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3als KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuil H. 1. BaBuiioBa), onpenensiTe rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HMCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
HYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU



IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHsS] dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME MPUMEHATh MOJyUYECHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, IS NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOILKX JII0IEH, COOII0IEHUS] HOPM IPAMOTHOTO MOBEJEHUS B OKPY KarOLIEH
OPUPOJHON cpene, NMOHMMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojsorun W OHOTEXHOJOTMM  JJIi  pPalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPUJIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJeI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl MpE/CKa3aHUsl HACJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMALIMU, HAYYHO-MIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
Klacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YU€HBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BU/I, IONYJISALNS, TeHO(OH, IBOJIOLMS, ABMKYIIUE CUIBI ((PAaKTOPHI) HBOJIOLUH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, 3KOJOTHYECKHe (aKTOpPbI,
DKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEIYyLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

yMEHHE H3jaraTh OHOJOTHYECKHEe TEeOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHsl DBOJIIOLMM), 3aKOHbl U 3aKOHOMEPHOCTH



(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus IJIaBHBIX HallpaBiICHUN H
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
OMMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pe3ynbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTUYECKUX
OOBEKTOB: BHJOB, MONYJSALHMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH ITIPOLIECCOB: HACIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOIECHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OMOr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKpPYXAaIOLIUX JOJEH, COOMI0IEHUST HOPM IPaMOTHOIO MOBEICHUS B OKpYKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIs1 palliOHAILHOTO MPUPOAOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NEepPeHOca BEIIECTB U SHEPTHH B 3KOcHCcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMHOIATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011251 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m Konrpoabnsie IIpakrnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 buonorusa kak Hayka 2 0 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBbIE CUCTEMBI U UX OPraHU3ALUS 1 0 0 https://m.edsoo.ru/ST7SVKFTX
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKH 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KuznenesatenbHOCTh KIETKU 6 0 0 https://m.edsoo.ru/MEETZ2D71
Pa3zmHOXeHMe U HHANBUAYAIBHOE PA3BUTHE
5 ABHILY P 5 0 1 https://m.edsoo.ru/GE6W1A7C9
OpraHHU3MOB
HacnenctBeHHOCTh U MU3MEHYHBOCTD
6 8 8 0 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHHU3MOB
Cenexuust opranu3mMoB. OCHOBBI
7 HHA op 3 1 0 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 4




11 KJIACC

KoanuecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
Ne /i Kontpoabnsie  IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
2 Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMIie 9 0 0.5 https://m.edsoo.ru/OFLS81YBS
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 0 1 https://m.edsoo.ru/XNFOD96AA
4 Coo0miecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 1 0 https://m.edsoo.rt/WXWAVSS6F
5 PesepBHOE Bpems 2 0 0 https://m.edsoo.ru/T3R3IFWNOQN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos
Ne Harta DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontpoabubie | IlpakTudeckue
n/n Bcero H3y1eHHUs o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsI
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/O2T4D1UIS
MeTo/1bl TO3HAHUS JKUBOW TPUPOIBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30BaHue pa3IMUYHBIX METOIOB 1 0 0.5 https://m.edsoo.ru/GAB23860W
MIPU U3yYEHUH OMOJIOTUYECKUX
O00BEKTOBY
buonornueckue cuCTeMsl, IPOLIECCH U
3 1 0 0 https://m.edsoo.ru/A7VOYD215
WX U3y4YCHHE
XuMHYecKuil cocTas KieTkd. Bona u
4 1 1 0 https://m.edsoo.ru/LL171.J590V
MUHEpaIbHBIE COTN
5 benxu. Coctas u cTpoeHue 0enkoB 1 0 0 https://m.edsoo.ru/V33INUWSW
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlabopaTropHast pabota
6 No 1 «M3yuenune KaTaIuTHYECKON 1 0 0.5 https://m.edsoo.ru/VBPPPBGCD
aKTUBHOCTH (PEPMEHTOB (Ha MIpUMeEpe
amMmIIa3bl WIK KaTaaasbl)»
Yraesoapsl. JInnuasl 1 0 0 https://m.edsoo.ru/OJ7NFITIS
Hyxnennossie kucnorsl. ATO 1 0 0 https://m.edsoo.ru/WOELRA9B3
Hcropust u METOTbI H3YUCHUSI KIIETKH.
9 P g e 1 0 0 https://m.edsoo.ru/JIXQMJOGM3
Kinerounas Teopus
10 Kierka xak 1eocTHas ’uBas cucteMa 1 0 0 https://m.edsoo.ru/XDCLRAF1Q
11 CtpoeHue 3yKapuOTHIECKON KIIETKH. 1 0 0.5 https://m.edsoo.ru/KZO1WSLIY




JlabGopaTopHas padorta Ne 2
«3yueHmne cTpoeHUs KIETOK
pacTeHHIA, )KUBOTHBIX, TPHOOB U
OaKkTepuii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u ux

OIIMCAHUEC
12 OOMeH BelIeCTB W METa00IU3M 0 https://m.edsoo.ru/LOB313XYZ
13 ®doTtocuHTe3. XEeMOCHHTE3 0 https://m.edsoo.ru/V882FDGSF
14 DHepreTnyeckuii 0OMeH 0 https://m.edsoo.ru/T2LVIES3L
’KuzHeHHbIN UK KIETKU. [leneHue
KJIeTKH. MuTo3. JlabopaTopHas pabora
15 Ne 3 «HaOmroneHue MUTO3a B KIIETKAX 0.5 https://m.edsoo.ru/COINPWLF4
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 Brocunres beka. Peakuus 0 https://m.edsoo.ru/540F4L77W
MaTpUYHOTO CUHTE3a
17 Tpancnsamnus — 6nocunTe3 O6enka 0 https://m.edsoo.ru/TEDKDDWWM
18 Hexcrieroumbie Gopwe xu3HH — 0 https://m.edsoo.ru/9PGSSFAJB
BUPYCHI
19 @DopMBbl pa3MHOXKEHUS OPTaHU3MOB 0 https://m.edsoo.ru/2JLXB4AOR
20 Meiio3 0 https://m.edsoo.ru/SNUXK0X86
OO6pazoBaHue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlaGoparopraz padora No 4 0.5 https://m.edso00.ru/C29L.4DXB8
«M3ydeHne cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
22 WNHnuBunyanbHOE pa3BUTHE 0 https://m.edsoo.ru/MA4TSLSAD




23

OpraHu3mMoB

I'enernka — Hayka o
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

25

26

27

28

29

30

3aKOHOMEPHOCTU HACIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
CKpEeLIBaHHE

JluruOpuHoe CKpeluBaHue. 3aKoH
HE3aBHCHUMOT'0 HacJIeJOBaHUs
MIPU3HAKOB

CuerieHHOE Hacle0BaHUE
npu3HakoB. JlabopaTtopHas pabota No
5 «M3y4yeHue pe3yabpTaToB
MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpeuIrBaHus y Apo30(uisl Ha
TOTOBBIX MHUKPOIIpErapaTax»»

I'enetuka nona. HacneqgoBanue
MPU3HAKOB, CLEIICHHBIX C IIOJIOM

N3menunBocTs. Henaciencreennas
u3MeH4nBOCTh. JlaboparopHas pabora
Ne 6. U3yuenue MmoandukamoHHOM
M3MEHYHBOCTH, IIOCTPOECHUE
BapHUaLMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHast ©3MEHYUBOCTbD.
Jlaboparopnas pabota Ne 7. «AHanu3
MYTaIUi y 1po30(QHIIbl Ha TOTOBBIX
MHUKpOTpernaparax»»

T'eneTuka uenoBeka

0.5

0.5

0.5

https://m.edsoo.ru/YYQSGIOWI2

https://m.edsoo.ru/YSNANQ65V

https://m.edsoo.ru/P2SQ5ZGN2

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

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA




PesepBHbIil ypok. O600611ICHHE TTO

31 Teme «HaciencTBeHHOCTE U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYMBOCTH OPraHU3MOBY

32 Cenexkuus KaK Hayka v MpoIiecc 1 https://m.edsoo.ru/3128P31L.98
MeToAabl U TOCTHXKE CeJICK

33 AAbL T AOCTIDREHIDE CETCRIUT 1 hitps://m.cds0o.ru/JSK3Q6W0J
pPaCTeHHI 1 )KUBOTHBIX
buoTtexHonorus kak orpacib

34 1 https://m.edsoo.ru/TAKI9E62K
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoauyecTBO 4acoB

Ne Jarta DJIeKTPOHHBbIEe NH(POBBIE
Tema ypoka Kontpoabnbie  IIpakTnueckue
n/n Bcero u3y4yeHusi  oOpa3zoBaTe/ibHbIE PeCypcChl
padoThI padoThI

1 DBOJIONUSA U METO/IbI €€ N3YUECHMUSI 1 0 0 https://m.edsoo.ru/6KWQIKBKU
HcTopus pa3BuTHs npeacTaBieHuil 00

2 PrD pedt 1 1 0 https:/m.edsoo.ru/0SWCA7SSX
SBOJIIOLIMU

3 MukposBoronus 1 0 0 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 Jlaboparopnas pabota Ne 1 1 0 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPUIO)

BIDKYIIUE CUIIBI (3JIEMEHTapHbIE

5 HApwicym ( P 1 0 0 https://m.edsoo.ru/3EH6CNOWI
(bakTOpBbl) 3BOJIIOLIUU

6 EcrecTBennsIit 0TOOp U €10 GopMbI 1 0 0 https://m.edsoo.ru/DY32BUDOO
Pe3ynbTaThl 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHNU3MOB U
BUJ000pa3oBanue. JlabopaTopHas

7 AO0BP patop 1 0 0.5 https://m.edsoo.ru/WAJHSTLOB
paborta Ne 2 «Onucanue
MIPHUCIIOCOOJICHHOCTH OpTraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepa
Hampasnenus n mytu MakpO3BOJIIOLIMHT 1 0 0 https://m.edsoo.ru/PI1FIOYV3
HeoGpaTumocTs 3BoIOLIUHN 1 0 0 https://m.edsoo.ru/CLA9VC5JJ
WcTopus xu3Hu HA 3eMIle M METOTBI

10 . P A 1 0 0 https://m.edsoo.ru/MJYY IMVX7
e€ n3ydeHus

11 I'mnoressl NPOUCXOKACHUS KU3HU HA 1 0 0 https://m.edsoo.ru/EKNHXBOS2




3emie

PazButue xu3Hu Ha 3emIie Mo 3pam u

12 0 https://m.edsoo.ru/ECINSTF62
nepuoam
OCHOBHBIE 3Tarbl YBOJIIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.

13 [TpakTuueckas padorta Ne 1 0.5 https://m.edsoo.ru/7K1LYOSCT
«M3ydyeHne NCKONaeMbIX OCTaTKOB
pacTeHMii U KUBOTHBIX B KOJUICKLIHAX
CoBpemeHHas cuctema

14 p 0 https://m.edsoo.rt/WSEXNIYAK
OpraHUYeCcKOTO MUpa

15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) 0 https://m.edsoo.ru/ADV3JERUE

BIDKYIIME CHIIBI ((paKTOPBI

16 Hpikyi (@ PED) 0 https://m.edsoo.ru/D7JZMBYPQ
aHTPOIIOTeHE3a
OcCHOBHBIE CTaJIUU IBOJIOLUU

17 0 https://m.edsoo.ru/14G19MQ4K
YeJIoBeKa
UYenoBeueckue packl U MPUPOIHbIE

18 P pupon 0 https://m.edsoo.ru/XL7QKC5PK
a/IanTalyy 4eI0BeKa
PesepubIil ypok. O6006111eHIE 1O

19 Teme «BO3HMKHOBEHUE U pa3BUTHE 0 https://m.edsoo.ru/R6L7VY2GB
KU3HU Ha 3eMJIe»

20 DKoJIoTus KaKk HayKa 0 https://m.edsoo.ru/K46KONS56I
Cpenpl 0OUTaHUS U SKOJIOTHYECKHE

21 pedl 0 https://m.edsoo.ru/DCOIEUICY
baxTopsl
AOGuoTtndeckue HakTopsbI.
Jlabopartopnast pabota Ne 3.

22 «Mopdonorudeckne 0COOCHHOCTH 0.5 https://m.edsoo.ru/G7TNE3P1INM

pacTeHuil U3 pa3HbIX MECT OOUTaHUSY.
JlaGopatopHnast pabota Ne 4. «Bausaue




CBCTa Ha POCT U Pa3BUTHUEC YCPCHKOB

KoJIeyca

23 buotnueckue GakTops 1 0 https://m.edsoo.ru/A6Z8MGNQR
DKOJOTUYECKHE XapaKTEPUCTUKU
nomyssitun. [Tpaktudeckast padora No

24 Y . P P . 1 0.5 https://m.edsoo.ru/X42J6 ABRN
2 «[Toacuét MIOTHOCTH TOIYJISIIHA
Pa3HBIX BUIOB PACTCHUI»
CoobmiecTBa OpraHu3MOB —

25 HHCCTRA OPTAHEMOB 1 0 https://m.edsoo.r/0T2K 1PNGZ
OmoIIeHO03
DKOJOTUYECKHE CUCTEMBI

26 1 0 https://m.edsoo.ru/SILIRWZMR
(KOCHCTEMBI)
OCHOBHBIE TIOKa3aTEIIN IKOCHCTEMBI.

27 Dxonoruueckue nupamuabl. CBoncTBa 1 0 https://m.edsoo.ru/NSTEWOGPE
skocucteM. Cykieccust

28 [Ipuponanbie 3KOCUCTEMBI 1 0 https://m.edsoo.ru/ WIDMMUBCS

29 AHTPONIOT€HHBIE 3KOCUCTEMBI 1 0 https://m.edsoo.ru/WRS65U3WC
buocdepa — rimodbanpHas 3KOCHCTEMA

30 bep 1 0 https://m.edsoo.ru/2X1VG50Q18
e
3aKOHOMEPHOCTH CYIIECTBOBAHUS

31 P ym 1 0 https://m.edsoo.ru/V5JT6B387Z
o6uochepsl

32 UYenoseuecTBo B Onochepe 3eminu 1 0 https://m.edsoo.ru/HXCDHPXDJ
CocymecTBoBaHUE PUPO,

33 ym PHPOLETH 1 0 https://m.edso00.ru/187G37606
YeJI0OBEYeCTBA
PesepBHbIit ypok. O600111€HIE TEMBI

34 «Co00111ecTBa ¥ SKOJIOTUIECKHE 1 0 https://m.edsoo.ru/SW5XCF3K6
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

CdopmMupoBaHHOCTh 3HAHUKW O MecTe M poju OWOJIIOTHH B CHCTEME
HAyYHOTO 3HaHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KAapTUHBI MHUPAa M HAYYHOTO MHUPOBO33PEHHUS; O
BKJIAJIC POCCHMCKUX ¥ 3apyOC)KHBIX YYCHBIX-OHMOJIOTOB B pa3BHTHE
Oouonoruu; (YHKIUOHATIHLHOM TPAMOTHOCTH YEJOBEKa JUIS peUICHUs

JKN3HCHHBIX 3a1a4

YMeHHne pacKkpbiBaTh CoAep)KaHUe OMOJIOTHYECKHX TEPMUHOB M MOHSATHI:
JKHU3Hb, KIIETKA, OPraHu3M; MeTaboyn3M (OOMEH BEIIECTB U IPEBPAICHHE
SHEPTUM), TOMEOCTa3 (CaMOPETYIISAIMS), YPOBHEBAsI OpraHU3aIUsl KUBBIX
CHCTEM, CaMOBOCIIPOM3BEINCHHE (PENpOAYKLHs), HACIECICTBEHHOCTD,

HU3MCHYUBOCTDB, POCT U PA3BUTHEC

YMenue wusznaraTb OHUONOTMYECKHE TEOpPHM (KJIETOYHAs, XPOMOCOMHas,
myTtannoHHas), 3akoubel (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHHust (O ILEHTpax MHOrooOpasusi W TPOUCXOXKICHHUS KYJIbTYPHBIX
pacrennii H.M. BaBuioBa), onpenensiTb I'paHUIbl UX HTPUMEHUMOCTH K

JKHMBBIM CHCTCEMaM

YMeHnne BIaAeTh METOJAAMH HAYYHOTO TIO3HAHUS B  OHOJIOTHH
(HaOnrofeHne ¥ ONKCAHWE JKUBBIX CHCTEM, IPOIECCOB M SIBICHHIA,
OpraHmM3aisi ¥  MpPOBEACHHWE  OHOJOTHYECKOrO  IKCIIEPUMEHTA,
BBIJIBUYKEHNE TUITOTE3bI; BBIIBJICHNE 3aBUCUMOCTH MEXy MCCIIETyEeMbIMU
BETMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX PEe3yIbTaTOB, MCIOJIb30BAHHBIX
Hay4HbIX TOHATHUM, TEOPUH M 3aKOHOB; YMEHHE JelaTh BBIBOJBI Ha

OCHOBAHHHU IMOJITYYCHHBIX pe3yJ'IBTaTOB)

YMeHue BBICTSTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DyKapuoT, OJHOKJIETOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB;
OCOOEHHOCTH TPOIIECCOB OOMEHa BEUIECTB M IPEBpallleHUs SHEPrUu B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYEeCKOro OOMEHa,
XEeMOCHHTE3a, MHTO3a, MeHo3a, OIUIOJOTBOPECHUS, Pa3MHOKCHUS,

WHIWBUIYAJIbHOTO PAa3BUTHS OpraHru3Ma (OHTOTECHE3)

YMmenue MNPUMCHATH MOJIYYCHHBIC 3HaHUuA JJIA 00BACHEHHS

OMOJOrMYSCKUX ImponeccoB u HBHGHHﬁ, OJI1 MPUHATHA MTPAKTUYCCKUX




peLICHU B MOBCEIHEBHOW XH3HHM B IENAX obecreueHus: 0e30macHOCTH
CBOETO 3/I0pOBbsl U 3/10POBbsl OKPYXAIOLIUX JIFOAEH, COOMIONCHUS HOPM
IPaMOTHOIO IMOBEACHUSA B OKPYKAIOLIEH NPUPOIHON Cpele; IMOHMMaHue
HEO0XOMMOCTH HUCIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OMOJIOTUU U

OMOTEXHOJIOTHH JId paquOHAJIBHOT'O IMPUPOAOIIOJIBE30BaAHUSA

VYmMmenue pemiate SJIEMCHTApPHbIC I'CHECTUYCCKUEC 3aaadd Ha MOHO- H
III/IFI/I6pI/II[HOC CKpCHIMBAHUC, CHCIUICHHOC HACJICA0BAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHuA U1 NPCACKa3aHHud HACICIOBAHUS

IMPHU3HAKOB Y OPIraHu3MOB

YMeHue BBIIOIHSITh Ha60paTOpHLIC N IMPAKTHUYCCKUC pa6OTBI, CO6J'IIO,I[aTB

npaBuiia npu paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000pyAOBaHUEM

YMeHHne KpPUTUYECKM OLICHMBAaTh M HMHTEPIPETUPOBaTh HH(OpMAIio
OMOJIOTMYECKOT0 CO/IEepKaHMsl, BKIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3auuHbiX ucToyHUMKOB (CMU, Hay4yHO-DOMyJISIpHBIE MaTepHallbl);
ATUYECKUE aCIIEKThl COBPEMEHHBIX MCCIIEA0BAaHNUN B OMOJIOTUH, MEAULIMHE,

OHMOTEXHOJIOTHHA
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VYMeHHe co31aBaTh COOCTBEHHBIC NMUCBMEHHBIE M YCTHBIC COOOIICHHS,
0000m1ass GMONIOrHYecKyt0 HMHGPOPMALMI0O U3 HECKOJIbKUX HCTOYHMKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATUUHBIN arrapar OHOJIOTHH

11 KIIACC

Kon
MpPoBEPSIEMOro
pe3yabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001mero 00pa3oBaHus

ChopMHpPOBAaHHOCTh, 3HAHWM O MECT€ U POJU OHWOJOTHU B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHWUU COBPEMEHHOMU
€CTECTBEHHO-HAyYHON KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHHUS; O
BKJIaJIe POCCHICKHUX ¥ 3apyOEKHBIX YYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oononorun; (HYHKIIMOHATLHONW TPAMOTHOCTH YeENOBEKA JUISl PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHue packpeiBaTh COACPNKAHUE OMOJOTHICCKUX TEPMHHOB W TIOHSTH:
BUJ, TOMYJALHUsA, TeHO(MOHMA, SBONIONMS, IBIXKYIUE CHIBI ((pakTopsl)
OBOJIIOIIMM,  TPUCIIOCOOJIGHHOCTh  OPraHU3MOB,  BHJI000pa30BaHHUE,
9KOJIOTHYECKHE (PAKTOPBI, HSKOCUCTEMa, TMPOJIYIICHTBI, KOHCYMEHTBI,
PEAYICHTHI, IENU THMTAHUSA, SKOJOTHYecKas MUpaMHjia, OHWOTeOICHO3,

ouocdepa

YMeHue wu3naratb OMOJNOTHUECKHE TEOPHM (SBOJIIOLMOHHAS Teopus Y.




JlapBuHa, cCUHTETHYECKasi TEOPUS IBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apompimieBoro  cxoxctea  K.M.  bopa, uyepenoBaHus — IJIaBHBIX
HarnpaBiaeHui u nyreit sBomonnn A.H. CeeprioBa, yueHust o 6uochepe
B.W. Bepnanckoro), onpeaeniars rpaHullbl UX MPUMEHHUMOCTH K >KUBBIM

CHUCTEMaM

YMeHue BianeTb METOJaMH HAyYyHOTO IIO3HAaHUS B  OHOJOTHH
(HaOnroficHWEe ¥ ONKMCAHWE JKUBBIX CHCTEM, IPOIECCOB H SIBIICHHIA,
opraHu3aiusi 4  MpPOBEJCHUE  OMOJIOTMYECKOTO  SKCIEPUMEHTA,
BBIJIBUYKEHUE TUITOTE3bI; BBISBJICHUE 3aBUCUMOCTH MEXKy HCCIEAyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE MOJYYCHHBIX pPE3YyIbTaTOB, MCHOJIb30BAHHBIX
HAy4HBIX TIOHATUM, TEOPUHW M 3aKOHOB; YMEHHE JeaTh BBIBOJBI Ha

OCHOBaHUU NOJyYEHHBIX PE3YJIbTATOB)

YmMenue BBIAC/ATE CYHICCTBCHHBLIC IMPH3HAKU CTPOCHUA OHMOJIOTMYECKHUX
00BEKTOB: BUIOB, MOMYJISIINH, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOIIeHO30B M 3KOCHCTEM; OCOOCHHOCTH MPOLIECCOB HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO otbopa, BU/1000pa30BaHMs,
NPUCIIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBHS SKOJIOTHIECKUX (PaKTOPOB Ha
OpraHu3Mbl, MEPEeHOca BEIIECTB M MOTOKAa JHEPrUM B SKOCHCTEMaX,
AQHTPOTIOTEHHBIX ~M3MEHEHHWH B  JKOCHUCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LUKIIOB B Onocdepe

YMeHHe  TpUMEHATh  TOJYYeHHbIE  3HaHUA I OOBSCHEHUS
OMOJIOTUYECKUX TMPOIECCOB WM SIBIECHUMW, ISl TPUHATHUS MPAKTHUYECKHUX
pelieHuit B MOBCEJHEBHOW KM3HM B IENAX obOecnedeHus 0e30MacHOCTU
CBOETO 37I0POBBSI U 3[OPOBBSI OKPYXKAIOIMIUX JIOACH, COOMIOIECHUS HOPM
IPaMOTHOTO TOBEJEHUS B OKPYXKaIOIIEW MPUPOAHOU Cpele; MOHUMaHUE
HEOOXOIMMOCTH HWCTIOIB30BAHUS JOCTIKEHUNW COBPEMEHHON OMOJIOTHH

JJI1 paquOHAJIBHOTO ITPUPOJ0IIOJIB30BAHUA

YMmenune pemiaTte SJIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXCMEI MIEPCHOCA BCUICCTB U SHEPIUH B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBINONHATH Ja00paTOpHbIE U MpaKTHYeCKHe paboThl, COONI0AAThH

npaBuia Mpu padoTe ¢ yueOHBIM U 1a00paTOpHBIM 000PYJOBAHUEM

YMeHue KpUTHYECKH OLEHWBATh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO COJIepKaHusl, BKIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS W3
pasnuuyHbiX KUCTOYHUKOB (CMU, HaydHO-TIOMYJSipHBIE MaTEpHAIIbI);
paccMaTpuBaTh TI00alIbHBIE SKOJOTUYECKUE MPOOIEMbl COBPEMEHHOCTH,

(GbopMHUPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO MTO3UITHIO
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YMeHue co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIICHUS,

00001m1as OHoNIOrnYeckyro MHQPOPMALKI0O U3 HECKOJIbKUX HCTOYHMKOB,




T'paMOTHO UCIIOJIB30BATh MOHSATHHHBIN arrapar OHOJIOT U




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

buonorus xak Hayka

1.1

buonmoruss — Hayka o kuBOM mpupoge. Pomp Ouonormu B (opMUpOBaHUU

COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucTeMa OMOJOTHYECKIX HAYK

1.2

2.1

22

MeToapl 1MO3HAaHUS KUBOW MpUPOAbl (HAOIIOJEHHE, HKCIEPUMEHT, OMHCaHuE,
u3MepeHue, Kiaccuukamus, MOJEIUPOBaHHE, CTATUCTHUEcKas o0paboTka

JTAHHBIX )
JKuBbie cucTeMBbI M X OpraHu3aIus

XKusble cucrtembl (6uocucTeMbl) Kak NMpeaMmer u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U WX pa3HOOOpa3ue
YpoBHH OpraHu3alii OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpTraHU3MEHHBIH, MOMYISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOC(epHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHUKpOdJIeMeHThl. Boma wu  mMuHepanbHble BemecrBa. @OyHKIMU BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HonnepmaHHe OCMOTHYECKOTr0 OajaHca

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTBI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHASI, BTOPUYHAS, TPETHUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoiicTBa OenkoB. buonornyeckue
GbyHKIIIHN OEIKOB.

depmeHTHl — Ouojoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas crnenuduuHoctb. Kodepmentsl. Burtamunbl. Otnnuus

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pudo3a U Ae30Kcupudo03a), aucaxapHbl
(caxapo3a, JnakTo3a) W TOJHCaxapuabl (Kpaxmasl, TIUKOTEH, IEJUTI0I032).
buonornyeckue GyHKIUU YIIE€BOIOB.

Jlununael:  TpUraULepuabl, crepounsl,  Qochomunuasl. 'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmmu JaunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxkneunoseie kucnotel: JJHK n PHK. Hykieotnasl — MOHOMEpBI HYKJIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuumu JHK. Crpoenne u ¢ynkinun PHK. ATO:

CTpoeHue U (PYHKIIUU

3.5

[uTtonorus — Hayka o kietke. Kinerounas reopus. MeToasl n3ydeHus KJIETOK




3.6

Knerka kak nenoctHas sxuBas cucrema. OOmiye MpU3HAKH KIETOK: 3aMKHYTas
HapyxHasi memOpana, monekynsl JJHK kak reHernyeckwii ammapar, cuctema

cuHTe3a Oelika

3.7

3.8

Tunel KJIETOK: dyKaprHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHuecko kieTku. Kierounas crenka Oakrtepuit.  CTpoeHue
AYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MUBOTHOW M

IpuOHON KIIETKU

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas memOpana, e€ cBoiicTBa U pynkuuu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOMbl KJETKU: 3HAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmpxu, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOMJIbI KIIETKH:
MUTOXOHJApPUH, IutacTuAbl. [IponcxokaeHne MHUTOXOHIAPMM M IUIACTHA. Buubl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

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

3.9

SAnpo — perynaropHblii HeHTp kiaeTku. CTpoeHue siapa: sifepHas 000JI0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KIICTKC
)KI/BHGJICSITCJIBHOCTB KJICTKHU

OOMeH BeliecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
TUCCUMMIIALUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas ¢da3wl hoTocuHTe3a. Peakunu GorocuuTesa.
O¢ddexTuBHOCTE PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a JUIsS KM3HU Ha 3emIle.
Brnusinue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIMICHUS €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3Hpylolue OakTepud. 3HAUYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emiie

4.3

4.4

DHepreTU4eckuii oOMeH B KieTke. PaciernieHue BeIECTB, BBIJCICHUE W
AKKyMyJIMPDOBaHHE OHHEPrUM B KIETKE. JTambl HHEPreTHUYECKOro oOMeHa.
I'muxonus. bpoxxenne u ero Buabl. KucinoponHoe okucieHUE, WU KIETOYHOE

nbixaHue. DPGeKTUBHOCTh SHEPreTHYECKOro 0OMeHa

Peakuuu matpuuHoro cuntes3a. ['enernueckas napopmanus u JJHK. Peanuzanus
TeHETUYECKON HWHPOpMaMK B KJIETKe. | €HEeTHMYeCKWil KOJ W €ro CBOWCTBA.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTe3 Oenka.

Konuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHUpYChl. Mcropusi oTtkpeitust BupycoB ([1.U.




5.1

NBanoBckuii). OCOOEHHOCTH CTPOCHUS H JKU3HENEATEIHHOCTH BHPYCOB.
bakrepuodaru. bone3nnm pacTeHHl, >KMBOTHBIX M YEJIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonedpunura genorexka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHUs] BUPYCHBIX 3a00I€BaHUI
Pa3mHOXeHMe U HHAUBUAYAIBHOE PAa3BUTHE OPraHU3MOB

Kierounslii 1WKI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTo3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapHOTHIL.
JIMTIOMIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHUS U WHIUBUAYATbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimetkn — wmuto3. Craaum muto3a. [lporecchl, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICT MUTO3a

5.2

53

54

@opMbl pa3MHOXKEHHsI OpPraHHM3MOB: Oecrioyioe U MosioBoe. Buabl Gecrosnoro
Pa3MHOKEHHMS: JEJCHUE HAJABOE, IIOYKOBAaHHE OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.
Metios. Cramuu wmeito3a. Ilporecchl, TpoHCXOASAIIME Ha CTAUSIX Meio3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYeHNe MeNo3a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKele3bl: CEeMEHHUKH M SUYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMatro3oul, SUIEKIeTKa) — crepmMaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SAHMLEKIETOK U criepMmaro3onioB. Omnonorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpurorenes). Dtarbl YSMOPHOHATEHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHoreres. IlocramOproHansHOe pa3BuTue. TUIBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHbBIE
YPOJCTBa.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,

CTauu pa3BUTUIA

HaCJIe[[CTBeHHOCTI: U USMCHYUBOCTHb OPTaHHU3MOB

6.1

IIpeamer u 3agaun reHetuku. Mcropus pa3BuTus reHETUKU. Brian poccuickux
U 3apyOexHbIX YYEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU

(TuOpUAOTOTUUECKHH, [IUTOTCHETHYCCKHH, MOJICKYJIIPHO-TCHETHYECKHUT ).




OcHOBHbBIC TeHETHYCSCKUE NMOHATUS. | eHeTHYeCKas CHUMBOJIMKA, UCIIOJIb3yeMasd B

CXeMax CKpelIUBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJEJIOBaHMS TMPU3HAKOB, ycTaHoBJeHHble [. Mennenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokoneHus. IIpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE U HENMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBAHMS IMPU3HAKOB.
[{uToreHeTN4YeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Vcmonp30BaHME — aHANM3UPYIOLIETO — CKPEUIMBAHUS  JUIA

OIIpCACIICHUS I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleIoBaHUI TreHoB. HapymieHwe creruieHus TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBbI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHble opranu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHBI M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIECICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIU(UKAMOHHOW HW3MEHYMBOCTU. BapualmoHHBI psag M BapHalMOHHAs
kpuBad. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HopMa peakuuu. CBoiicTBa MOAU(UKAIIMOHHON N3MEHYMBOCTU

HacnencrBennasi, wiM TeHOTHUIMYECKas, W3MEHUYUMBOCTb. KoMmOuHaTHBHAs
M3MEHUYMBOCTb. Melo3 U TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTannoHHas uW3MeH4MBOCTh. Kiaccupukamus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HAacIeACTBEHHON n3MeHunBoctu H. M.

BasusioBa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIN3HELIOBELIH, UTOTC€HETHUCCKUH,
OMOXMMHYECKHUN, MOJEKyIsipHO-TeHeThudeckuii. CoBpeMeHHOE OmpeaelieHue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM UHUCIE C
rmomompio I1I[P-amanu3a. HacnencrBenHple 3a0oiieBaHUS 4YeaOBeKa: TCHHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHBIE MyTanuu. [IpHHIHUIBI 370pOBOTO
oOpa3a KW3HU, JTUATHOCTHKHU, NTPOMUIAKTUKA M JIEYCHUS TEHETHUYECKUX
Oosne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIbTHPOBAHUE. 3HAUYCHUE MEIUITUMHCKOU

ITCHCTUKHU B IPECAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JICBaHUH YeIOBEKa




Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi KaKk Hayka W Tpolecc. 3apOoXIACHUE CEJICKIHUU M JIOMECTUKAIIUS.
Yuenne H.M. BaBuioBa o0 TIIeHTpaX MPOUCXOXKACHUS UM MHOTO00pa3us
KYJbTYPHBIX pacTeHUil. LIeHTpbl TPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT,
nopojia, mramMmm

CoBpeMeHHbIE METOABl CeNeKIMH. MaccoBbId U HHAMBUAYAIbHBI OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuS. CKpenMBaHUE YWCTBHIX IJTUHUH.
I'eTeposuc, nnm rubpuanas cuina. HepoacTBeHHOE CKpelrBaHue — ayTOPHIUHT.
Otnanéunas tubpummszanus u e€ ycnexu. VICKYCCTBEHHBIH MyTareHes H
MOJyYCHUE TMONMUIIONAOB. JIOCTMKEHHUSI CENEKIMU PACTEHHUM, >KUBOTHBIX M

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarbl
co3nanug pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kietounas
nmxeHepus.  Knerounele  KyJabTypbl. MEHKpPOKIOHAJIbHOE  PAa3MHOKEHHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPraHU3MOB. OJKOJIOIMYecKue M 3tudeckue mnpodsemel. MO — renernyecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

1.1

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

DBOJIOIIMOHHAST OUOTOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  3BoNonuU.  [laleoHTONOTHYECKUE:  TMOCIEI0BATENLHOCTD
IIOABJICHUS BHUIAOB B HaJIEOHTOJIOTHUECKOH JICTOIMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo u pasnuune (ayH u (prop MaTepuUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U Pa3TU4Msi IMOPHOHOB Pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXAaHNU3MOB HACJIICACTBECHHOCTU U OCHOBHBIX MeTa0OIMYECKUX HYTeI\/'I Y BCEX

OpraHnu3MoB

1.2

OpomtonmonHass  Tteopuss Y.  Jlapeuna. IlpennochbulkM  BO3HMKHOBEHMS
JapBUHU3Ma. JIBMXKyIIME CUJbI 3BOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEONPEAEIEHHAs U3MEHUUBOCTD,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)




1.3

1.4

Cunrernueckast Tteopus HBomoiid (CTD) ®  OCHOBHBIE €€ TOJIOKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢ArMHuIa BUAa U 3BOJIFOIIUHA

JBmwxynme cuibl ((hakTophl) SBOJIOLMU BUIOB B Tpupoae. MyTaluoOHHBINA
nporecc U KOMOMHATHBHAs M3MEHYMBOCTh. llomymnsiiiuoHHBIE BOJIHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHbI 0TOOp — HanpaBIsroOmuil akTop
sBOIOLIU. DPOPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT d3BoOMIOUMU. [Ipumepsl
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U AMOALANTALNH.

Bun u Bunoo6paszosanue. Kputepun Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, 9KOJIOTHYC€CKOC

1.5

2.1

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAs,

KOHBEpIreHTHasl, napamienbHas. HeoOpaTtuMocTh 3BOIONNN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuyHble TIpPEACTABICHUS O 3apOKIEHUU KU3HU. HayuyHbple TIUIOTE3BI
BO3HUKHOBEHMS >KM3HM Ha 3emsie: abMOreHe3 W TaHCIepMUus. XUMHUYECKas
3BOJIOLHUSA. ODKCIEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOLUU.
Hauanpabie sTanel Ouosnorumdeckoit spomtonnu. ['mnoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX DBOJIOLHA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)XKUBBIX OPraHU3MOB

2.2

PasButue xu3Hu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpUOIbl: KEMOPUNCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3o301icKkas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ TmepuoAbl: MNaAJICOr€HOBBIA, HEOTE€HOBBI,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa U TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPA. ApoMOp(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HME, paclBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoB

2.3

24

Cucrema OpraHu4eCKOro Mupa KakK OTpaKCHHUC ISBOJIIOLIUH. OcHOBHbBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBOMIOIUS YeJOBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHe TPEICTaBICHUU O
MPOUCXOXKACHUN YeloBeKa. MeToabl W3ydeHHs aHTpomorenesa. CxXoictBa u
pas3nyusl 4eroBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KECHHE YEITOBEKA.

JBmwxyume cuibl (pakTopsl) aHTponorenesa. HaciencTBeHHass MN3MEHYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIeCTBEeHHBIM 00pa3 >KW3HH, W3TOTOBIICHUE OPYIUN

TPY/a, MBILIJICHUE, PEUYb




2.5

2.6

OcHOBHBIE CTaAMM W BETBH 3BOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
ymensiid, Yenoek mnpamMoxonamui, YenoBek Heanaepranbckuil, UYemoBek
pasyMHblii. Haxonku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHA, 00JacTb

pacipocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OpYAUs

Yenoseueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3KBaTopuanbHas), MOHIOJIOUAHAS (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEYECKUX Pac

K YCJIOBHAM CYHICCTBOBAHUA. EI[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyXKaromias cpeaa

3.1

OKoslorusi Kak Hayka. 3afauyd W pasfebl 3KOJOTMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIoBaHUN. DKoorudeckoe MupoBo33penue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, IIOYBCHHA, BHYTPUOPTraHU3MCHHAs

3.2

33

34

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTuyeckre, OMOTHYECKHE U aHTPOMOreHHbIE. JIeHCTBHME HSKOIOTHYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbuoTtnueckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHUOAU3M.
[IpucnocoOnenus OpraHu3sMoOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OMoTHuecKHMX B3aMMOIEHCTBUM: KOHKYpEHIUS,
XMIIHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHHUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAJIU3M, HEUTpanu3M. 3HAUYeHHE  OUMOTHUYECKHUX

B3aUMOJCHCTBUM I CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[€CTBaX

3.5

OKOJIOTUUECKHE XapPaKTCPUCTUKU MOMmyJIAruu. OcHoBHbBIC IMoKa3aTcin
NomyJjdauuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIAEMOCTb, CMCEPTHOCTH, IPHUPOCT,

MUTrpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJISALIUA U eé peryisnnsa

COO6H.ICCTB& 1 3KOJOTMYCCKUC CUCTEMbI

4.1

4.2

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OHOIEHO3a: BHIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHanTel. CBsi3u B
OHOIIEHO3€E

Okojoruueckue cucrteMbl (dkocucteMbl). [loHste 006 sKocucteme H
ouoreonenoze. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEeIEeCTB M MOTOK 3HEPTUH B SIKOCUCTEME.
Tpoduueckue (nuIeBble) YPOBHH 53KOCHUCTeMBL. I[lumieBble Iiemu U CeTH.
OCHOBHBIE TOKa3aTeNM HKOCUCTEMBI: Oumomacca, MPOAYKLHUSA. ODKOJOTHYECKUE

MUPaMUBL  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:




YCTOHYUBOCTb, CAMOPETYJIsALUs, pazputue. CyKueccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WIH
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonorudeckoe u X03HCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroilunBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o Owuocdepe. I'panuibl, coctaB M CTpyKTypa
6uocdepsl. XKuBoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Omocdepbl Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMHYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uocdepe. KpyroBopoTsl BemiecTB U OHOI€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnmepona, azora). 3oHaIBHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH

YenosedecTtBo B Omochepe 3emim. AHTPOIOTEHHBIC M3MEHEHHUS B Omocdepe.
I'moGaibHbIE IKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa  palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJAHBIMH pecypcaMu U UX

HCIIOJIBb30BaHUC. I[OCTI/DKCHI/IH OMOJIOTHHU U OXpaHa IMpUupoabl
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