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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpazoBanus B Poccuiickoit dDexpeparuu, a Takke IOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T TpeENCTaBlIEHHWE O LeIsiX, 00 oOmei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh U3YUYEHUsI YU4EOHOTO Marepuajna ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEILHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMMe mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B M3y4Ye€HUM Owosioruu, Oiarojmapss 4eMy B He
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, HKOJOTUUECKOTO MBIILICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze XKU3HM U OEpeXHbIM OTHOIICHUEM K OKpYXaloIlled MPUPOIHON cpele.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHUH B TMTOBCEIHEBHOM JKU3HU IS PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JAESATENBHOCTH 4YeJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH ISl PEIIeHUsI OJJHOM M3 aKTyaJIbHBIX 33]1ad IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTHM, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne 6mosorun odecneynBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIIeH MPUPOIHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOBI, O €€ YPOBHEBON OpraHU3alMK U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Ononornyeckas cucreMa», «CucreMa U MHOrooOpa3uMe OpraHMYeCKOro MHPAY,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIQZICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpPHO-(YHKIIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOrO paHra M NpUOOpETEeHHE YMEHUM
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue ey u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PEILICHUEM CIICAYIOIINX 3a4au:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMUYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKaIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJIaX HAay4YHOI'O MO3HAHMS, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX MKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MJEH M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHSI OPTaHU3ALUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATh M OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO
MHUpa >KMBOW IpPUPOJABl HA OCHOBAaHUM 3HAHWW W OMNbBITA, IOJYYECHHBIX IpU
M3y4YeHUH OMOJIOTHH;

¢opMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIHUTAaHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM KHBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, AJ11 OPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpennero obiero oOpa3oBanus yueOHbIi npeamet «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJISIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CpETHET0 001IIero 0Opa3oBaHMUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE 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.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHble ¥ NpakTUH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

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

JdeMoHCTpaum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHUHEpPaJIbHBIX BelIeCTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

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



depmeHTHl — Oumosormueckue Katanm3aTopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

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

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

[{uTosnorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

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

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W Tactud. Bunbl mnactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

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

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



AT®», «CtpoeHue 3yKapruOTHYECKOW KIETKN», «CTpOEHUE JKMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

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

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHsbIii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KJeTKe. PaciierieHune BelecTB, BBbIICICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTalbl 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.
Peanuzanus reHetmdeckoil uHpopManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
WNBanoBckuii). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpHUMIMs, peBepraza ©u  uHTerpasa. IIpodunaktuka
pacnpoCTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoAenb cTpykTypsl JITHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

Knetounsli 1mMKi, WM >KU3HEHHBIM LUK KieTkd. MHTepdaza m murtos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemas rubGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHHE JIJISI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

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

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEepPMAaTOreHe3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHH», «BereraTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIEC CTAAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadoThI:

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

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

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nmokoJyieHusA. IIpaBuino JOMUHMpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHue aHAIM3UPYIONIETO CKPEIIUBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['eneTnka mosa. XpoMOCOMHOE OIpEEIeHUE Moja. AyTOCOMBI U MOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HacieacTBeHHOM n3menunsoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENICIICHNE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHUMAMBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUH 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHU YeJI0OBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHUE,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOrO0 ¢ ImoioM», «KapuoTumbl 4YenoBeKka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

ObopynoBanue: Moaenu-anmuIMKaun «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe nomunupoBanue», «Jurubpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MHUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ysnbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

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

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

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
cKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHHWE YMCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTrexHoOrusl Kak OTpacib MNPOU3BOACTBA. ['€HHAs MH)KEHEpHUs. OTaribl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMU.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruyeckne W dTtudeckue  mpoosempl. MO —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoabl qoMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIJIONOB IUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpakTHYeCKHEe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIJIMYHOE XO3AWCTBO, JAOOPATOPHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLIMOHHAS
Teopust U €€ MecTo B OMOJIOTMU. BiusiHue 3BOJIIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3THUUSI AMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3BooIu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii or60op — HampaBisionmii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

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

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

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

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue mpuCIOCOOJICEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbt
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIMA. AOHUOTEHHBIM CHHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX HBOJIOLUA.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTUKa KJIMMaTa U Te0JOrnyeckux IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeKa. Meroabsl HM3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIION», «HemoBeYecKrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIoBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpOHOJoTHYecKas Talnuia, KouleKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKcKypeHsl «IBONIOLUA OPraHUYECKOTO0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISILUN U €€ peryssius.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJIsuuU UHDY30puu-Tyhenbkny, «llumiesbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOIMYJISAIUN Pa3HbIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

Dkojoruueckne CcucTeMmbl (dKocuctembl). [lonsiTme 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHTh. KpyroBOpoT BEMIECTB ¥ TOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTEIM AKOCHUCTEMBI: OuMoMacca, NPOIYKIHS. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJIMCTBEHHOTO JIeca.

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

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

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

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

JdeMoHCTpauu:

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

Tabmumpr u cxemsl: «llumeBsie 1enu», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemu muTanmsy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMS BO3JIyXa M TPYHTOBBIX BOA», «[louBa — BakHEHIIasl cOCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIA »dKpaH OHochepb»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3BD», Tepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUICKIMM PACTCHHA U
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®denepannn, n300pakeHHs OXpaHSEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI I10
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUS MpeaMeTra «buosorusp
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME DKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCSl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHH, TOHMMAaHUS 3HAYEHUS OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMNCKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3/IJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHUMAaHNE AYMOITMOHAIBHOTO BO3ACHCTBUS KUBOW TIPUPOIBI B €€ IICHHOCTH;

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

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[I0POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKH WX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEINPHUITHE JCUCTBHM, TMNPUHOCAIIMX BpPEH  OKPYKarOIIEH
MPUPOJIHOM Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATHUBHOM W COLMAIBHOUN
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOIO HA JUAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OWOJOTMM KaK HayKH, OCO3HAaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYMMOCTH OWUOJIOTUM JJIi COBPEMEHHOW IHMBWJIM3ALINHU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi mepexojJla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKI[MOHAJIILHOM rPaMOTHOCTH OOydarommxcs, GopMHpYyeMOil
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCMOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPA M MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

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

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOJEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U JpYrux),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

MHUPOBO33PEHUYECKNE 3HAHMS M  yYHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe JeiiCTBHS:

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

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

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU MIPUPOIBI;

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

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



TAaKK€  MPOTUBOPEUYM  pa3sHOr0  poAa, BBIIBICHHBIX B Pa3jIUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

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

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

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

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

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

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

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HHPOPMAIUH (TEKCTe Yy4EOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OICHUBATH
e€ IOCTOBEPHOCTh U HETPOTUBOPEUHUBOCTH;

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

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMANMEH: TMPUMEHATh XUMHYECKue, (Qunyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nHOOPMAITMOHHOM 0€301TaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HWCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYSI IPU PENICHUH YIeOHOW 3a/1a4u;

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



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTaBJIATh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHHMBAaTh HJECH C TO3WLHH HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranm3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh PUOOPETEHHBIN OTIBIT;

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

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATb PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAJINA3E PpPE3YyJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue ais yueonoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosnoruei. B mporpamme mnpenMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpPbIBaTh COAEpKAHME OHUOJIOTMYECKUX TEPMHMHOB M MOHATHUM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEeH BeEIIeCTB U MpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTH, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTteHuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHUE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHAMBUAYAIbHOTO pPAa3BUTUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JTIO/ICH, COOIIOIEHUSI HOPM IPAMOTHOTO TOBEJICHUS B OKPY>KaIoIIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Oumosorun W OMOTEXHOJOTMM [  pPalMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBAaHME, CIEIJICHHOE HACJIEeIOBAaHUE, COCTaBISITH CXEMBI
MOHOTUOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICcKa3aHusl HaCJeIOBaHUS MPU3HAKOB Y
OpraHH3MOB;

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

YyMEHUE KPUTHYECKH OIICHUBATb M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

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

[TpenMeTHbIe pe3yabTaThl OCBOSHUSI ydeOHOro mpeamera «buomorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBI, pPEAYIEHTHI, IeMd MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TOHATHUH, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
NPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

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

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-TTOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepxkanue
/11 4acoB oOyJaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorus kak Hayka

YKUBOU IIPUPOBI

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0OTUH PackpriBath coqepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y [IOHATUN: HAYYHOE MUPOBO33PEHUE,
U IPpYTUMH €CTCCTBCHHBIMU HayKaMH, Hay4Has KapTHHA MUPa, HAYYHbII METOJ,
dunocodueii, penurueit, STUKOM, I'UIIOTE3a, TCOPUA, MCTO/BI
ACTETUKOM U mpaBoM. Posib Oronoruu UCCIICIOBaHN.
B OPMHUPOBAHHU COBPEMEHHOM HAYIHOIH XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX ©C MECTO 1 POIIL CPEIH APYTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnsath pa3enbl OMOJIOTUH
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU HU3yUCHHUS.
Iopmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxKHEHIINE OTPACIIH
H. K. Konwuos, /. Yorcon u @. Kpuk. GHONOTHYCCKIX 3HAHMIA H 3a1a4H,
Tabnuywl u cxemwvi: «MeTObI TO3ZHAHUS crosme nepen 6uomorueii XXI B.
KUBOU MPUPOIBI»

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOU PackpriBaTh conepxaHre TEpPMUHOB

npupoabl (HaboieHue,
AKCIIEPUMEHT, OTIHCAaHHE,
U3MEpEeHUe, KiIacCupuKaIms,
MOJICTUPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

Y TIOHATUM: HAYYHBIA METOJI, METObI
HUCCIICI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
AKCHEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
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JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnonb30BaHuE pa3InuHbIX METOJOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
Kak IpeaMET U3y4eHUsI OMOJIOTHH.
OTnuane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBI.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMoCHUCTEeM: MOJICKYJISIPHBIH,
OpPraHOUJIHO-KJIETOUHBIH,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUTOBOM,
SKOCUCTEMHBIN
(OHMOTeOLIEHOTHYECKUIA),
OorochepHbIH.

Hayku, n3ydaroniye 6MoCuCTEMbI
Ha Pa3HBIX YPOBHSIX OPTraHU3AIINN.

PackpbIBaTh cOJiep:KaHUE TEPMUHOB

1 IOHSATHI: CHCTEMa, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0OMEH BeIleCTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IPaKUMOCTh,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy XU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
JKUBOTO: €IMHCTBO XMMHUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHXKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3aINU KUBOU TPUPOIBD».
Mopens monekynsr JTHK

rOMeOoCTa3, POCT U Pa3BUTHE,
HACJICICTBEHHOCTh, HI3MEHYNUBOCTD,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pa3HOTO YPOBHS OpTaHU3aIIH

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
poTeKaronme B OMocucTeMax:
O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOpETYJISALHNS, PA3BUTHE.
CoOmroath npaBusia 6€peKHOTO
OTHOIIICHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KJeTkd. Boma
Y MUHEpaJIbHBIE COJIN

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxkanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juaepammur: «Pacnipenenenue

XUMHUYECKHUX DJIEMEHTOB B HEXKUBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEPAJIbHBIE BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

Jlokxa3bIBaTh €IUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJIHO U3 CBOWCTB KUBOTO.
Pacnipenensite XUMHUYECKHUE SJIEMEHTHI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOJEKYIBI BOABD)

10 TPyNIiaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOTO IIPEACTABUTEIIbCTBA
B OPraHU3Me€; XapaKTEPU30BaTh POJIb
OTAEJBHBIX JIEMEHTOB.

BBISBIISTE CBSI3b MEXKIY COCTABOM,
CTPOECHUEMMOJIEKYJIBI XUMUYECKOTO
COEIMHEHUS U ero QYHKIUSIMH B KIIETKE

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. U TIOHATHIA: OCJIKH, TIOJUMEPHI,
HeszaMeHnnmble 1 3aMEHUMBIE MOHOMEpPbI, AMUHOKHUCIIOTHI, IENTUHAS
AMUHOKHUCJIOTHl. AMHUHOKHCIIOTHBIHN CBS3b, OJUIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI XapakTepu3oBaTh O€JIKH KaK KJ1acc
MOJIEKYJIbI (IepBUYHASI, BTOPUYHAS, OpraHUYECKUX COCIUHEHUI;
TPETUYHAS U YCTBEPTHUHAS CTPYKTypa). | KJIacCU(YUIUPOBATH UX I10 CTPOECHUIO
XHUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILIIPHBIC OCITKN),
buonornueckue pyHKIIMMU OEITKOB. MEPEUUCIIATh U XapaKTepHU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOIpenaparhbl
3.3 | ®epMeHThI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiepkaHre TEPMUHOB
OuoIOTHYeCcKHe KaTaJu3aToOPhI. Y TIOHATHUI: (PEPMEHTBHI, AKTUBHBIHN IICHTD,
KaTaJIM3aTOPBI CrtpoeHue epMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTtsl. Buramusbi.
Otnuuust pepMeHTOB

KOo(epMEHTHI, OCIIKHN-aKTHBATOPBI
1 OEJIKU-UHTUOUTOPBI.
Yka3bpIBaTh OTINYHSA (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
dbepmeHTay.

Obopydosanue: 000pya0BaHUE

JUTSl TIPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJIUTUYECKONW aKTUBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUIIa3bI

WJIM KaTajasbl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIIIUICHHOCTH, B MEJIUIIMHE,

B MOBCETHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYTieBoibl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdonunu b, CTEPOUIBI.

[IMunpodunsHO-TUAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJI0B, OEJIKOB

Y JIUITAJIOB KaK UICTOYHUKOB 3HEPTHUH.
Jemoncmpayuu:

Tabnuywl u cxemol. «YTIACBOIBIY,
«JIumuaeny.

PackpeiBaTh cojepkaHne TEPMHUHOB

Y TIOHSTHI: YTJIEBOJIbI, MOHOCAXaPH/IbI,
U Caxapu/Ibl, TIOJIMCaXapy/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JIAKTO3a, MaJbT03a, LIEJII0I03a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTIAJIBI, TPUTIULEPUIBI (GKUPBI, Maca),
dbochonmunuapl, CTepOUIbI.
XapakTepu3oBaTh yIJIEBObI,

JUTUABI KaK KJIACC OPraHUYECKHUX
COCIUHCHU.

KnaccudummpoBats yrieBoabl U JIATTHATBI
110 CTPOCHUIO; TIEPEUHUCIIATh (PYHKITUN
YTJIEBOJIOB U JIUIIHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku nu300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHI: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIOT. CTpoeHune kucnota (JJHK), pubonyknennonas
u pynkuuu JJTHK. Ctpoenue u pyuknuu | kucnora (PHK), aykneorns,
PHK. AT®: crpoenue u pyHKIHUN. MOJIMHYKJICOTUHAS LCIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEICTBEHHOW HH(POPMAIIKHU); BUJIBI
Tabauywl u cxemol: PHK (undopmarnrionnasi, TpaHCcIiopTHAs,
«Hyxneunossie kuciotsl; JJHKY, pubocomanbHas); ageHo3uHTpudocar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBsI3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCTUHEHHUS
MUKpOIpenaparbl Y HOCUTEJIN HACJIEACTBEHHOM
MH(pOpMALIUH.
OtMmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKys1 HykJIenHoBbIX kuciot (JIHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOCHHE
HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | UcTopus u meTojibl [uTonorus — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

M3y4YEeHUS KIJIETKHU.
Knerounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UEH 1 PaKkTOB

Y TIOHATUN: KJIETKa, IIUTOJIOT U,
PACKpPBIBATH COJICPKAHME MOJTOKEHUI
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B HAyYHOM ITO3HAHUH.
Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. IIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciiaTh U XapakTEpU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHEeM)

3.7

Knertka
KakK LIEJIOCTHAs
JKUBasg CUCTEMA

KieTka kak 11e510cTHas xKuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
AyKapuOTUYECKask U MPOKAPUOTHUECKASI.
Oco0eHHOCTH CTPOCHHUS
MPOKAPUOTUYECKON KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
AYKapUOTUUYECKON KJIeTKH. OCHOBHbIE
OTJINYMS PACTUTEIBHOU, JKUBOTHOM

U rpulHO# KiteTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TJIMKOKAJNKC, UX (PYHKITUH.
[TnazmaTuueckasimeMOpana,

PackpriBaTh coaep:kaHue TEPMUHOB

Y TIOHSTHI: KIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIECKast
MeMOpaHa (TuiazmanemMma), TTHKOKAJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIM,
aKTUBHBIN), DHAOUUTO3 ((parouTos,
MUHOLIUTO3), SK301IUTO3, KIETOUHAs
CTEHKa, HYKJICOUI.

CpaBHUBaTh MeX1y cO00i
HYKapUOTHUYECKUE U IPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHMHU KJIETOK OaKTEepUd,
YKUBOTHBIX, PACTCHHUH 1 TPHUOOB
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€€ CBOMCTBA M (DYHKIIMH.
Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHUE
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKNY», « CTpOCHUE
MPOKAPUOTUYECKOU KIIETKW.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OPTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxieHne MUTOXOHIPHUIA

v miactua. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KIIETKH.
Bxurouenns. Anpo — perysisiTopHbIin
HEeHTp KiIeTku. CTpoeHue sapa: siaepHas
000J104Ka, KapuoIjia3mMa, XpoMaTHH,

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHIA: ITUTOTIIa3Ma, OPTaHOU/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, sAepHast
000J104Ka, KapuoIjia3Ma, XpOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKOMN
KJIETKH 110 U300paKEHUSIM

1 Ha MHKpOIIpernaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywt u cxemor: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyoosanue.: CBETOBOW MUKPOCKOIL,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

KJIaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKOTO
OpraHoOH/a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUs], nepeaadn (yABOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIKS) HACIEICTBEHHON
UH(pOpMaIIUU KIETKH.

[lepeuncriaTh ¥ ONUCHIBATH KOMIIOHEHTHI
a5pa U uxX QyHKINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U )KUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIIOPTA BEILECTB B KJIIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiepkaHrie TEPMUHOB
[Inactuueckuii Accumuiisanus (TIacTUYeCKUil OOMEH) Y TIOHATHI: 0OMEH BEIECTB U
oOMeH. DOTOCHHTE3. U TUCCUMWISILIUS (SHEPreTHUECKUI MpeBpalleHne YHEPTur (METaboIn3M),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIIHS, TUTACTUYECKUN OOMEH,

38



npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B IOHUMaHUH MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XIJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
POTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIONICHUEM COTHEUHON
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdeckuii OOMEH B KIIETKE.
Paciennenue BemiecTs, BhICICHUE

U aKKyMYJIMPOBAaHHE YHEPTUH B KJICTKE.
DTarbl JHEPreTUIECKOTO OOMEHA.
['mukonus. bpoxkeHnen ero BUbl.

PackpeiBaTh copepkaHie TEPMUHOB

U TIOHSATUI: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
OKHCIIEHUE, KJIETOYHOE JbIXaHHUE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauywvl u cxemol: « TUMBITATAHUS,

«MeTabomm3my», « MUTOXOHIPHS,
«JHepreTUYecKul 0OMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
Xapaktepu3oBaTh OOMEH BEIECTB

Y TIpEBpallleHue SHEPTUuH (METa0b0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIUBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIIEI 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TETePOTPOHBIIA.

OnuceIBaTh 3TAIBI SHEPTETUUECKOTO
oObMeHa (MOArOTOBUTEIbHBIMN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHMBATh UX MEXKIY COOOM.
XapaKTepru30BaTh PEaKIUH TIHKOJIN3A,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TITUKOJIN30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJEKYJT ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTudeckoit nuHGopmanuu
B KJIeTKe. | eHeTHUeCcKu KO Uero

PackpriBaTh coliepxaHlE TEPMUHOB
U MOHSITHH: T'eH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauyet u cxemwvr: «Ctpoenue [JHK»,
«CTtpoeHue u PyHKIIMOHUPOBAHUE TEHAY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«I'eHeTHYECKHUM KOI.

Obopyodosanue: MO~ alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnums»,
«buocunTes 6enka

pubocoma, IeHTpabHas J0rMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. . NBanoBckuit).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bosie3nn pactenuid, )KUBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc nmMmmyHoaedunuTa yenoBeka
(BUY) — Bo30yauTenb

CIIM[a. OOpaTHast TpaHCKPUIILKS,
peBepTasza U MHTerpasa.
[IpodunakTuka pacnpocTpaHeHuUs
BUPYCHBIX 3a00JI€BaHUIA.

PackpriBaTh coepkaHue TEPMUHOB

U TIOHATUI: BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar, BUpyC
uMMmyHoaeduiuTa yenoseka (BUY),
OHKOT'€HHbIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJICTOYHYIO (POpMY JKU3HH;
O0COOEHHOCTH CTPOCHUS

U )KU3HENIeATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKI BUPYCOB
UMMYHOJE(PUIINTA YETOBEKa; pa3IindaTh
Ha pucyHkax BTM ((Bupyc TabauHoii
MO03aukn), bakrepuodar, BUY.

41



JHemoncmpayuu:

Iopmpemuwi: JI. 1. IBaHOBCKHIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITINda,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MmarauTHas MOI€/Ib-aNITMKAIIIS
«CTpoeHUE KICTKI»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, MK )KU3HCHHBIA UK | PacKkpbIBaTh COJICpIKaHHE TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MuTo3

kieTku. MHTepdasza u MuTos.
[Iporneccol, mpoTekaronue B uHTEepdase.
Penukanus — peakuusi MAaTpU4HOTO
cuntesa JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Iporpammupyemas rubGesb KIETKA —
aroInTo3.

U TIOHATHM: KJICTOYHBIN ITUKII,
uHTep(dasza, peayrimKaims, XxpoMocoMma,
KapUOTHUII, TAIUIOUIHBIN, TUTIIION AHBII
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasza, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN ITUKJT KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MePUO/JIbl KIIETOYHOTO 1IUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHMBATH CTAJIMM MUTO3A.

PaznuyaTh Ha MUKpoOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeIb-anIIuKaIus «Jlenenue KIeTkny;
moxens JJHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnbsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabOmronenne MuTo3a B KJIIeTKax
KOHYHMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUA CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOKEHUSA
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- © MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €0 3HAUCHHE
JUISICENIEKIIU .

[TosioBOE pazMHOXKEHUE, ETOOTIINYUSA
oT O€ECIT0JIOTO.

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXKEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANIEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICJICHHUE HAJIBOE, TIOUKOBAHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMTHOE OTJIOJIOTBOPEHUE, TTOJIOBBIE
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OIUIOJIOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIJIOJIOTBOPEHUE YIIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXXEHUE pacTeHHi», « CTpoeHUe
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HaYeHHEe OECIOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOXKCHHSI.

Boienats BUIbI O€CIOI0ro
Pa3MHOKEHUST; BBISBIISTH B3aMOCBSI3U
Mexay (opmamu u cnocobamu
Pa3MHOXEHUS, U X OMOJIOTHYESCKUM
3HAYCHUEM.

Bnanets npriemamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJIOBBIC KICTKH:
STUTIEKJICTKH, CTICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
POUCXOJIAIIME HA CTAIUSIX ME103a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckunii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHUE KISTKI,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHas MOJCTb-alTIIUKAITIS
«JleneHune KIeTKM»

PackpeiBath copepkaHue TEPMUHOB

U TIOHATHUM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEeKPeCT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 Kak Crloco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
0 CTaJusIM; CPABHUBATH CTAJINU MeHO03a
Y MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
pPacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — npouecc 06pa3oBaHus PackpeiBaTh coaep:kaHue TEPMUHOB
U pa3BUTHUE MOJIOBBIX KJIETOK Y>KMBOTHBIX. Y TTOHSITUM: TaMETOTE€HE3, CIEPMATOreHE3,
MOJIOBBIX KJIETOK. [TonoBble xene3bl: CEMEHHUKH OOT€HE3, CIEPMATO30U /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SAUIIEKIIETKA, MOJISIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — FraMeT (CepMaTo30M I, | XapakTepu3oBaTh OCOOEHHOCTU
AULEKIETKA) — CIEPMATOreHeE3 ramMeToreHe3a y )KMBOTHBIX U €ro CTaJIuu;
1 ooreHe3. OCOOEHHOCTH CTPOCHMUS TIOJIOBBIE KJICTKH JKHBOTHBIX 1 OTMCHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX PA3BUTHA.
OnnonorBopenue. [lapreHorenes. CpaBHHBATh ClIEPMATOIE€HE3 U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OIUIOIOTBOPEHHE,
Tabnuyvl u cxemot: «IIpssMoen HerpsiMoe | OMOJIOTUYECKOE 3HAYCHUE
pasButuey, «l'ameToreHnes OILTIOIOTBOPEHUS
Yy MIIEKOIUTAIOIIUXH YETOBEKaY.
Obopyodosanue: MoJeIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/Ibl
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuie u npakmuueckue
pabomol:
JlaGoparopnas padota Ne 4. «3yueHue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BHUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpPraHU3MOB (aMOpmoreHes). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpOOJIeHKE, OJaCTOMEDBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6y1actysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BinsiHue cpenbl Ha pa3BuTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTAUU
OHTOreHe3a», «IIpssmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJa, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKpOCIOpa, MbUIbIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OILJIOIOTBOPEHHUE.
Onpenensrtsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMaX

U TperapaTax ¥ OIMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBAaTh NEPUO/IbI OHTOTCHE3A;
MPSIMOE U HETIPAMOE (JTMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHIATEIFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJIoBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLIOIOTBOPEHHMS y IIBETKOBBIX
pacTeHU

Hroro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTuka — Hayka 1 [IpenmMer u 3a7a4M TEHETUKH. PackpeiBaTh conep:kaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pounb nuronorun 1 sMOproOIOTHN Y TIOHSTHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU T'eHETUKU. Bkiaz (dbeHOoTHUII, XPOMOCOMBI, AJIJIENIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (ayenu), rOMO3HUroTa, FeTEPO3UTOTA,
B Pa3BUTHE F'€HETHKU. METOIbl TCHETUKH | JOMUHAHTHBIN IPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YuCcTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUSL, THOPUL.
TE€HETHUYECKUN ). [lepeunciarh U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosib30BaThCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITITUKALIUS JUISL 3aIIMCH TEHOTUITHYECKUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJEI0BAHUS PackpbIBaTh cofepkaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us IpyMNIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyieHus. [IpaBusio | YucThie TUHUM, JOMUHUPOBAHUE TEHOB

JIOMUHUPOBAHUS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YMCTOTHI TaMeET.
[TosmmHOEHM HEMOJIHOE TOMHUHUPOBAHUE.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuceIBaTh METOAUKY ITPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MoHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeIH-aNIIMKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpriBaTh conep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JlurubpuHOE CKpEIIMBaHKe. 3aKOH
HE3aBHUCHMOTO HACJICTOBaHU
MpU3HaKOB. [[luToreHeTHYeCKe OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHanu3upyoliee CKpelnBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEILUBAHUS JIJIsl OTIPEACIICHUS
TEHOTHUIIA OCOOH.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI JUTHOPHUTHOTO CKPEIIIUBAHUS.
Obopyodosanue: MOJIEIb- allTUTUKALIAS
«JIurnuOpuHOEe CKpEIBaHUEY

PackpbIBaTh cojiepKaHUE TEPMHUHOB

Y TIOHATHI: TUTHOPUIHOE CKPELIMBAHNE,
aHAIM3UPYIOIEE CKPEIIMBAHUE.
OnuceiBaTh onbITH ['. Menaens

M0 M3YYEHUIO HACJIeI0BaHUs ABYX Map
IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBUCUMOTOHACIIEA0BAHMS PU3HAKOB.
IIpumeHsaTs MaTEMaTUYECKUN pacyeT

C MOMOIIbI0 METOJa MEPEMHOKEHUS
BEPOSITHOCTEN U 3alKCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuIeIEHNs] TPU3HAKOB y MOTOMKOB
1o ()EHOTUITY U TE€HOTHUITY.

3anuchiBaTh CXEMbl TUTHOPUIHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Merosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«dpo3oduna» (Hopma, MyTariuu (Gopmsl
KPBUIbEB M OKPACKH TeJa), MUKPOCKOII,
Mopenb-anmnkanus «llepekpect
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHUTHOTO

U TUTUOPHUIHOTO CKPEIIMBAHUS

PackpriBaTh conepkanne TEPMUHOB

Y ITOHATHUM: CLIETUICHHOE HACJIEI0BAaHNE
MPU3HAKOB, PEKOMOMHAIMS TE€HOB,
T€HETUYECKHUE KapThl XPOMOCOM,
MOpraHu/a.

Has3piBaTh OCHOBHBIE I1OJI0KEHUSA
XPOMOCOMHOM TEOPUHU
HacnencTseHHocTH 1. Moprana;
pPacKphIBaTh COJIEpKaHUE padOThI

T. Moprana 1o cuerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUs CUEIICHNS] MEXK LY T€HAMHU.
3anuceIBaTh CXEMbI CKPEIMBAHUS

IIPY CLECINICHHOM HACJIEI0BAHWH,
OOBSACHSTH NPUUMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATh YACIIO IPYIIII
CUEIJICHUSI TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLCIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nomna. XpoMocoMHOE PackpbIBaTh cofepkaHue TEPMUHOB
Hacnenosanue OIIpEeNEICHHE TOJIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | ayTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLICTUICHHBIX C IIOJIOM Y T€TEPOTraMETHBIE OPraHU3MBI. TOMOT'aMETHBIN 1101, F€TEPOraMETHBII

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLICIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C II0JIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOITMUECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuyer u cxemvi: «I'eHeTHKa 1101y, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HacCJIeJOBaHMsI, HACJICJOBaHNs IPU3HAKOB, CLEIITICHHBIX
CLICTUIEHHOTO C II0JIOM», «KaproTunsl Y HE CLEIUIEHHBIX CIIOJIOM. PemaTth
YeJIOBEKA U KUBOTHBIX» IeHETUYECKUE 3a]a4X Ha HACIICIOBAaHUE
CLICTUICHHBIX C I10JIOM IIPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTb. BH/Ibl H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HaCJICCTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapyualOHHas
KkpuBas. Hopma peakuuu npusHaxa.
KosnuecTBEeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CaoticTBaMOAM(PUKAITUOHHON
U3MEHYUBOCTH.

HEHACJIEACTBEHHAs! U3BMEHUYHUBOCTb,
Mou(UKaIIMOHHAS U3MEHYUBOCTD,
BapUaLlMOHHBIN psill, BApHAHTA,
BapuallMOHHAsl KpUBas, MpPU3HAK,
HOpPMa PEaKLMH, KOJIMYECTBEHHBIE
Y KaUY€CTBEHHbIE TPU3HAKH.
KnaccuduimpoBatb BUIbI
WU3MEHYHMBOCTH U BBISIBIISITh UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

U OOBSCHATH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

PaznuyaTh KOIMYECTBEHHBIE

Y KQUECTBEHHbIE NIPU3HAKH; CTPOUTD
BAPUALIMOHHBIN P, BAPUALTMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHUE
MpU3HaKa

6.7

HaCJ'IeIICTBeHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
M3MEHYMBOCTb. M€ei03 1 NOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTalU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.

Tabnuysl u cxemol: «MyTanoHHAs

PackpeiBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €TI0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
MIPUMEPHI MyTALIUM.

OOBSACHIATH IPUYMHBI BO3SHUKHOBEHHS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0osie3an. ComaTHUYECKUe

Y TCHEPATUBHBIC MyTallHH.

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHSATUH: KapHOTHUII YeJIOBEKa,
IIUTOTCHETUYECKUIA METOI,
reHEAIOrMYEeCKUI METO1, POJOCTIOBHBIC,
OJIM3HETIOBBIA METO/I, HACIICICTBCHHBIE
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHON
MPEIPaCTOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnarb 0COOCHHOCTH U3yUCHHUSI
TCHETHUKH YeJIOBEKA; MPUBOIUTH
MpUMEPHI HACIIEICTBEHHBIX O0JIe3HEN
YeJIOBEKa, XapaKTePU30BaTh METOIbI UX
poHIIaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIMKO-TEHETHIECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHeil. MeauKko-TeHETHIECKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnvle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiieHHE W aHAJIA3 POIOCITOBHBIX

KOHCYJIbTUPOBaHU.

BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

YEJIOBEKa»
Htoro yacoB no teme 8
Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cenekius Kak HayKa U Iporiecc. PackpbiBaTh cojepkaHue TEPMHUHOB
U TIpouecc 3apOoXKIE€HUE CEJIEKIIUU U IOMECTUKALMA. | ¥ IOHATHI: CEEeKIINs, COPT, MOPO/Ia,

Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Copr, nopozaa, mramMm.

HITaMM, TOMECTHKAIIHS,
WIN OJTOMAITHUBAHUE, IEHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX pPacTCHUM

Y J)KHBOTHBIX, THOPUAM3AIINS,
MCKYCCTBEHHBIN 0TOOD.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TIII0I0B

Y KOPHEIUIOJ0B IUKUX (PopM u
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3BbIBATH UX MECTOIMOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUNA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
TUOpUIU3AIHS U €CYCIIeXH.
HckyccTBEHHBINM MyTareHes3 U Mojay4yeHue
IOJIMIUIOUIOB. JIOCTHIKEHUS CENEKLINN

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, MHANBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPEUIMBaHUE,
VCKYCCTBEHHBIH MYyTarcHes,
nosuronibl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y WUHJIMBUAYAJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJAJIEHHOM), CHOCOOBI MOTy4YEHUs
MOJIUIIIION/IOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: Y. B. MuuypuHs,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomot:

Okckypeusi «OCHOBHBIE METO/IbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENILHBIA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOINTE MPUMEPHI TOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorusa
KaK OTpaciib
MIPOU3BOJICTBA

buorexnonorus KakK 0Tpaciib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHn3MoB. Kietounas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrenuii. Knonnposanue
BBICOKOIIPOTYKTUBHBIX

PackpsiBaTh copepkaHre€ TEPMUHOB

Y TIOHSTUN: OMOTEXHOJIOTHS, KJIETOYHAS
VHKECHEPUSL, TCHHASIMHKEHEPU S,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3mbl, MO (reHeTnuecku
MOAU(DUITUPOBAHHBIC OPTaHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpAacib IPOU3BOACTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKHE U STUISCKHE HpO6J’I€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OMoTexXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

MOCTIKEHUS OMOTEXHOJIOTUHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
1 MEIULINHEI.

[lepeunciiaTh U XapaKTepHU30BaTh
OCHOBHBIEMETOIBI U JTOCTHIKECHUS
OMOUH)KEHEPHU.

OOCyX1aTh SKOJOTUYECKHE

1 dTUYECKHE aCIeKThl HEKOTOPBIX
HCCJIeJOBAaHHI B 00JIaCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOT'O OILIOJOTBOPEHHS,
HaIpaBJICHHOTO W3MEHEHHUS TeHOMA

1 CO3/IaHUsI TPAHCTCHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomnuectBO
qacoB

[IporpamMmmHOE copepraHue

OCHOBHBIE BUIBI JICATCIIBHOCTH
00yJaromuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTUA

1.1 | DBoaronys U METOIBI

€€ U3YUYCHHUS

1

[IpeanochbuUIKM BOBHUKHOBEHUS
ABOJIFOIIMOHHOUN TEOPHUH. DBOITIOLIMOHHAS
TEOPUs U €€ MECTO B OMOJIOTUH.
Bimstnue 3BOIIOIMOHHOM TEOpUHN

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBueTENHCTBA SBOJIOLUU.
[laneoHTONOrNYECKHE:
IIOCJIEIOBATEIBHOCTD MOSIBJICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

U paznuune ¢ayH udIop MaTEpUKOB
U OCTPOBOB. DMOPHOJIOTUYECKHE!
CXOJICTBAM Pa3IUYUs IMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTapHBIE OpraHbl, ATABU3MBI.
MonekynsapHO-OMOXUMUYECKUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpriBaTh coiep:kaHle TEPMUHOB
Y TIOHSITUI: SBOJIIOIUS, IEPEXOTHBIC
(hopMbI, PUITOTEHETUYECKUE PSJIBI,
BU/IBI-DHJICMHUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOreHETUYECCKUIM 3aKO0H,
TOMOJIOTUYHBIC Y AaHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncasaTh OCHOBHBIC ATAIbl PA3BUTHUS
ABOJIFOIIUOHHOUN TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHCTBA
ABOJIIOIIUN: TIaJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMHYCCKHE.

[IpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHuzmMoB, PUIOTCHETUIECKUX
PAIOB.

[IpuBoUTH (HOPMYJIMPOBKH 3aKOHOB
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MeTab0IMYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol.: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJie,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX YKUBOTHBIXY,
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpapuieckas
KapTa MUPA; KOJJIEKIUI «DopMbl
COXPaHHOCTU MCKOIAEMBbIX )KUBOTHBIX
Y pacTeHUI»; BIaXKHBIE MTperapaThl
«Pa3BuTHe Hacekomoroy, «Pa3Butue

JISATYILKA

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
MPEICTABICHU I
00 PBOJIOIUH

OposmonmonHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYIIIME CUITBI
ABOJIFOLIUU BUIOB 10 /[apBuHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEOoNnpeeJIeHHass U3MEHYUBOCTb,
6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHYeCcKast TEOPHSI SBOIIOLUN

PackpbiBaTh conep:kaHue TEPMUHOB

Y MOHSTHUN: CHCTEMAaTHUKa, €CTECCTBECHHBIN
Y UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIOLIMOHHBIC UJI€H, KOHLICIIIIUX

Y TEOPUU; CPABHUBATH B3TJISIABIHA BU/T
u sBosmonuio K. Jlnnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JInHHES B pa3BUTHE
CUCTEMATHKH U OOBSICHATH IMPUHITUAIIBI
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(CTD) u ee OCHOBHBICTIONIOKEHUSI.

Hemoncmpayuu:

lopmpemuwi: K. JIluanen, XK. b. Jlamapk,
Y. dapBuH.

Tabnuyvl u cxemor: «llomymsimm,
«Kapra-cxema MapuipyTa myTemecTBUs
Y. apBunay, «®@opmbl 60pHObI

3a CyLIECTBOBAaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pasue cCopToB
pacteHui», «MHorooOpasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEPKAHNE

Y 3HAYEHHUE FBOJIFOLIMOHHOM KOHLIETILINH
K. b. Jlamapxka.

OueHuBaTh €CTECTBEHHO-HAYYHbIE

U COLIMAIbHO-D)KOHOMUYECKUE
MPEANOCHUIKM BOSHUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh copepkaHue IBOJIOIMOHHON
teopun. /lapBuna; cpaBHUBaTh
HEONPEIEICHHYIO U OIPEACIICHHYIO
WU3MEHYHUBOCTbh, €CTECTBEHHBIN U
HCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuchIBaTh MOJO0KEHUS] CHHTETUYECKOM
teopuu sBoonnu (CTD) u 0OBICHATH
ee 3HaueHue JUISIOMOIOrHH

13

Bun: kpurepun n
CTPYKTYypa.
[Tomynsiuys kak Kak
JJIEMEHTapHasI
€IUHULIA BUAA

MuxkposBostorus. [lomymnsmus kak
€MHULIABUIA U IBOIOLIUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsumy,
«MyTanmoHHas U3MEHUYHUBOCThY.
ObopyoosaHue: MUKPOCKOTI,
MuKkpornpenapar «JIpo3oduna» (Hopma,
MyTaru (OPMBIKPBUTEEB U OKPACKH
Tena), MoJenb-anminkanus «llepexkpect
XPOMOCOM).

PackpsiBaTh copepkaHre TEPMUHOB

Y TIOHSTHI :MUKPOIBOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, TOMYJISIINs,
reHoOH I, MyTaIluu, KOMOUHAIINT
T'CHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CUCTEMATHUYECKYIO SIUHUILY

U TIEJIOCTHYIO0 OMOJIOTUYECKYIO CUCTEMY.
Boinenste kputepun Buia
(Mopdonornueckuii, GU3NOIOTHICSCKUH,

59




Jlabopamopuwie u npakmuueckue
paoomoi:

JlaGoparopnas padora Ne 1. «CpaBHeHuHE
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPHIO»

OMOXMMHYECKHH, TEHETUUECKU,
AKOJIOTMYECKUM, reorpaduuecKuii)

Y IPUMEHATH KPUTEPUU ISl OITUCAHUS
KOHKPETHBIX BUJIOB.
XapaKkTepu30BaTh MOIMYISALNI0 KaK
CTPYKTYPHYIOEIWHUILY BUIA U
3BOJIIOLIUH.

OnuceIBaTh NOMYJISAIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBuxyiue Cuibl JBuxyuine cuibl (pakTopsl)3Boiouun | PackpbeiBaTh cofepxaHue TEPMUHOB
(a11emMeHTapHbIE BUJIOB B IpUpoJe. MyTalmOHHbIN Y TIOHATHUI: KOMOUHATHUBHAS
(baKkTOpBI) IBOIIOLIU IPOLECC U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTallll, MyTallMOHHBIN
M3MEHYMBOCTD. [[OMyns1IMOHHBIE BOJIHBI | POLIECC, MOIYJISIIUOHHBIE BOJIHBI,
u apeid renoB. M3onsmus u murpanuus. | Apeiid reHoB, U30JIALMS, MUTPALUU.
Hemoncmpayuu: XapakTepu30BaTh FJIEMEHTAPHBIC
Tabauywl u cxemvl: «IBUKYILINE CUIIBI (akTOpbI 3BOJTIOLUU: MYTAallMOHHBIN
DBOJIFOLIAN npouecc, KOMOMHATUBHAs
W3MEHYUBOCTb, IOMYJIALIMOHHBIE BOJIHBI,
Jpeiid TeHOB, N30, MUTPALIHS.
YcranaBauBaTh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3H MEKY
MEXaHU3MOM M PE3YIIBTATOM JIEUCTBUSA
JBIKYIIMX CUJT (3JIEMEHTAPHBIX
(baKTOpOB) ABOJIOIIUU
1.5 | EcTecTBenHsbIi 0TOOD EctecTBennsbIit 0TO0p — HanpaBssitonuit | PackpeiBaTh comepxaHue TEPMHUHOB

1 ero GopMbl

(baKkTOp PBOJIOIIHH.
DopMBI €cTeCTBEHHOT00TOOPA.

Y TIOHSATHM: €CTECTBEHHBINH 0TOOP,
O60opr0a 3a CyIecTBOBaHHE.
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Jemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otbop», «boprda 3a CyIIeCTBOBAHUE)

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatbh GOPMBI €CTECTBEHHOTO
otbopa (IBWXYIINN, CTAOMIM3UPYIOLTUH,
JTU3PYIITUBHBIN) H CPAaBHUBATH X MEXKIY
CO0OH.

XapakTepus3oBatb 60pb0y

3a CYIIECTBOBAaHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHIOBAs, BHYTPHBHIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIIHEH CPEIbI)

1.6

Pesynbrarsr
ABOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
Apomoph0o3bl 1 HIroa ANTAIHH.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHJI000pa30BaHMs: reorpapuieckoe,
HKOJIOTHYECKOE.

Jemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOJIOTHICCKOE BU000PA30BAHUCY.
ObopyoosaHue:

KoJutekIius «[Ipumepsl 3aMTHBIX
MIPUCTIOCOOJICHUH Y )KHBOTHBIX),

PackpbiBath comepxaHue TEPMUHOB

Y TIOHSATUN: TPUCTIOCOOJICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHUpPOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNU3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MPUMEpPhI
MIPUCIIOCOOJICHHOCTH PACTCHUI

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHus, T0Ka3bIBaTh OTHOCUTEIHHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHU3MbI BUJI000Pa30BaHUS;
ONKMCHIBATh U CPABHUBATH OCHOBHBIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOp IUI0I0B

U CEeMsH.

Jlabopamopnvle u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPraHU3Ma U ee
OTHOCHTEIILHOTO XapaKTepay

(bOopMBI 3KOJIOTUYECKOTO
U reorpaduyeckoroBu000pa3oBaHus

1.7

Hamnpasnenus u mytu
MaKpO3BOIIOLUN

Makpo3Bosronus.

DopMbI IBOITIOIUH: (pusteTHYeCKas,
JIMBEPTreHTHAs, KOHBEPTE€HTHAs,
napayuiensHas. HeoOpatumocTthb
sBoJironuu. [Ipoucxoxnenue

OT HECIIEIIUATIM3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTvBHas paavanusl.
Jemoncmpayuu:

Ilopmpempsi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «ApoMopQo3b»,
«Mnnoananranuny, «O0mas
JIeTeHEePaLIs.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIUNY; 00bEMHAs
Mozenb « CTpOeHHE TOJI0BHOTO MO3Tra
MMO3BOHOYHBIX)

PackpeiBaTh cojepkaHue TEPMUHOB

Y TIOHSTUI: MaKpOIBOTIOIUS, (prtOoreHe3,
OMOJIOTHYECKHUI MPOTrpecc U perpecc,
apomop}o3, uaroamanrarus, oomas
JeTeHepaIys, afanTUBHAS PaHAIIHsL.
XapakTepru3oBaTh (POPMBI IBOTFOITHH.
BoisiBiiaTs apomopo3sl

U UANOAJANTAIlliy ypacTeHUN

1 )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHUECKUU IPOrpecc
1 OMOJIOTHYECKUM perpecc, apoMopdo3,
HIM0a AN TalluI0 U OOIITYIO
JIETeHEPAIINIO.

BoIABISATH B3aUMOCBSI3M MEKTY MY TSIMHU
Y HaIIPaBJICHUSAMH DBOJTFOITUU

Yy PACTE€HUN U KUBOTHBIX

HToro yacosB 1o teme
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Tema 2. Bo3HnkHOBeHME M pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropus xu3Hu

Ha 3eMJIe 1 METOIbI
€e U3yUYCHHS.
I'unore3nl
IIPOUCXOXKICHUS
JKM3HH Ha 3eMiie

2

JloHayuyHbI€ MMPEICTABICHUS

0 3apoXxJeHUM Xu3HU. HaydHbie
TUIIOTE3bl BOBHUKHOBEHUS )KU3HU

Ha 3emJie: aOMOTeHE3 UITAaHCTIEPMHUSL.
XuUMHUYECKask SBOJIOLHS.
AOMOTEeHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOM ABOTIOIUH.

HaganpHbIC 3Tanbl OMOIOTHYECKOM
sBosironnu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HMKHOBEHHE MPOTOKJIECTKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpemeur:

®. Penu, JI. [Tactep, C. Mumnep,

A. N. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HUKHOBEHHE
CoaHEYHOM CHCTEMBIDY,

«Pa3BuUTHE OPraHMYECKOTO MUPAY,
«PacturenpHas kieTkay, « KuBoTHast
KiIeTkay, «[IpokapuoTnueckas
KJICTKA)

PackpbIBaTh cojiep:kaHrie TEPMUHOB

Y MTOHSITUH: KpEalIMOHU3M, a0HOTeHE3,
BUTAJIN3M, [MaHCTIEPMUs, OMOII033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METO/IbI H3yUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOrMYeCcKOn
ABOJTIOIUU.

N3narath cosiepkaHue rurnoTe3 U TeOpuid
BO3HUKHOBEHUS KU3HU HA 3eMJie
(KpeanimoHU3Ma, CaMOINPOU3BOJILHOTO
3apOKJIeHUsI (CTIOHTAHHOTO),
nancnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh 3kcniepuMenTsl C. Mumiepa
u I'. FOpu no noay4yeHuto OpraHnvecKux
BEILIECTB U3 HEOPraHUYECKUX ITyTEM
a0MOTeHHOTO CUHTE3a

63



2.2

OCHOBHBIE 3TaIIbI
SBOJIIOIIAHN
OpraHUYECKOTO MUpa
Ha 3emJie, pa3BUTHE
KU3HU 110 dpaM U
nepuoiam

Pa3BuTHe )x13HHA Ha 3eMJie IO 3paM

u niepuojam. Karapxeii. Apxerckas

Y IpoTepo3ouckas 3psl. [1ameo3orickas
apa U €€ NePHoIbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHM,
JIEBOHCKNW, KAMEHHOYTOJIbHBIN,
IIEPMCKH.

Me3so301icKas 3pa ¥ €€ IEPUOIBL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kalino3o1ickas spa 1 €€ epuo/Ibl:
MajJeO0reHOBBIN, HEOT€HOBBIH,
AHTPONOT€HOBBIM.

XapakTepucTrKa KJinMara

Y F€0JIOTUYECKUX ITpoiieccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBLHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabnuywvl u cxemol: «Pazputue
OpPTraHUYECKOTO MUPaY,
TCOXPOHOJIOTHYCCKAs Ta0IHIIA;
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH
HCKOTIa€MBbIX YKUBOTHBIX U PACTCHUIN.
Jlabopamopnwie u npakmuueckue
paoomot:

PackpeiBaTh cosiepaHue TEPMUHOB
Y TIOHSTHI: 30H, 3pa, NEPUO/I,
apoMop(0o3bl, UINOANANTAIINH.
3HaTh MOCIIE0BATEIBHOCTh JOHOB!
KaTapxeu, apxeu, mpoTepo30u,
(dhanepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MAIIEO30MCKAas,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KeMOpHUICKUI, OPTOBUKCKHIA,
CUITYPUHCKHUI, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TaJIEOTEHOBBIN U HEOI'€HOBBI,
aHTPOIIOTE€HOBBIN.

XapakTepu30BaTh OCHOBHbIE COOBITHS
B Pa3BUTHHM OPTaHUYECKOTO0 MUPA

I10 APaM U [IEPUOIaM I'€0JIOTUYECKON
HCTOPUU; ATAIlbl PA3BUTHS
PACTUTENBHOIO ¥ dKUBOTHOTO MUDA.
Boraenuts riaaBHbie apoMop(o3bl
pacTEeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
MPENCTABUTENIEH CUCTEMATHYECKUX
TPYIII OPTraHKU3MOB, BBISIBIISIT UYEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBHSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOIAeMbIX OCTaTKOB PacTEHUMN

U J)KUBOTHBIX B KOJUICKIIMSIX).
DKCKypcust « DBOJIOLHS
OpraHU4YEeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-Hay4HbIN
WITUKPACBEIUCCKUM MY3€il)

2.3 | CoBpeMeHHas CucremMa OpraHm4ecKkoro Mupa Kak PackpriBaTh coaepkaHue TEPMUHOB
cucreMa OTpakeHHe SBOTIONUH. OCHOBHEIE Y [IOHATHUH: CHCTEMATUKA, UCKYCCTBEHHAs
OpPraHu4eCcKOro Mupa CHUCTEMAaTUYCCKUE TPYMIIBI OPIraHU3MOB. | U €CTECTBEHHAs KJIACCHU(pUKAIIU,

Hemoncmpayuu: OMHapHasg HOMEHKJIaTypa, TPUHIUI
Tabauywl u cxemor: «CoBpeMeHHas HCPAPXUIHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOI0 MHUpa
2.4 | DBoMIOIMS YeIOBeKa DBoJIFOLMSA YeT0BEKa. AHTPONOJIOTHS PackpeiBaTh coziepxaHnne TEPMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHUi
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
M3y4deHHs aHTponoreHesa. Cxoacrtaa
Y Pa3IM4uusl YEJIOBEKa U )KMBOTHBIX.

CucremaTnuecKkoe MoJoKeHHE YeJIOBEKa.

Jemoncmpayuu:

Topmpemuwi: U. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKUX YePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00€3bsIH.

Obopyoosanue: CIETKU

Y TIOHSITHI: aHTPOTIOJIOT Usl,
AHTPOINOTEHE3, YEIIOBEK PAa3yMHBIN
(Homo sapiens), nOpsiMOXOXK/€HHUE,
BTOpasi CUTHAJIbHAs CUCTEMA.
[lepeunciiaATh 331241 aHTPOITOJIOT UM,
ATAIBICTAHOBJICHUS U Pa3BUTHS
IIPEICTABICHUN O IPOUCXOKICHUU
YeJI0BEKa.

W3naraTe OCHOBHBIE MOJIOKEHUS
teopun Y. J[apBuHA, KPUTHYECKH
OLICHMBATh HEHAYYHYIOMH()OPMALIHIO
O TIPOMCXOKJIECHUN YEJIOBEKA.
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WIMH300pKEHUST KAMCHHBIX OPYIUH
NEPBOOBITHOTO YEIOBEKa: KaMHH-
qomepsl, pyousa, ckpedia

3HaTh CUCTEMATHYECKOE MOJI0KEHUE
Buaa Homo sapiens, mepeducisiTh ero
MOp(}oTOrO-aHATOMUYIECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jp.).

YcTanaBIMBaTh YEPTHI CXOJCTBA U
pa3ITUYNITYeIOBEeKa U )KUBOTHBIX.
OOBSICHATH U OLICHUBATH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIOBEKa JIJIsl TOHMMAaHUS MECTa M POJIH
Ye0BeKa B MPUPOJIC

2.5

JIBrKy11IME CUIIBI

(paxTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakTophbl)
aHTpornorenes3a. Hacinencreennas
W3MEHYHMBOCTH U €CTECTBEHHBIN OTOOP.
OO011ecTBeHHBIN 00pa3 )KU3HHU,
W3TOTOBJICHUE OPYIUH Tpya,
MBIIIJICHUE, PEUb.

Hemoncmpayuu:

Tabnuysl u cxemol: «CpaBHEHHUE
aHATOMHYECKHUX YEePT CTPOCHHUSI YeTIOBEKA
U 4eJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIC MECTa MAJICOHTOJIOTMICCKUX
HAXOJIOK MTPEAKOBCOBPEMEHHOTO
YEIIOBEKaAY.

ObopydosaHue: MysKU
«IIpoucxoxaeHune yemoBeka
(MaJICOHTOJIOTUYECKHIE HAXOIKH )»

PackpbiBath copiepkaHrue TEPMUHOB
Y TIOHATHI: PaKTOpbl aHTPOINOTEeHE3A,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHIHAS TEITEITbHOCTD,
nosmmMophuzm.

XapaKkTepru30BaTh ABUKYIINAE CHITBI
(dakTOphI) aHTpOIIOTEHE3a:
OMOJIOTUYECKHE U COIUAJIbHEIC,
CpPaBHUBATH UX MEXTY COOOH
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauH U BCTBHU 3BOJIIOIINHA

PaCKpLIBaTI) COACPIKAHUC TCPMHUHOB

ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek Y TIOHSTHIA: aBCTPAJIOIIUTEK, YETOBEK
yMeIbii, YenoBek NpsAMOXOASIINM, YMEJIbIN, YEIIOBEK MTPAMOXOIALINMT,
YenoBek HEaHAEPTAIbCKUN, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIUTUYECKAS] PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.

BpeMs CYIIECTBOBaHUS, 00JIaCTh XapaxkTepu3oBaTh U CPAaBHUBATH MEXKIY
pacrpocTpaHeHus, 00beM IroJIOBHOTO co00l OCHOBHBIE CTAJIUU IBOJIIOIIUU
Mo3ra, 00pa3 )KU3HU, OPYAHSL. YeJI0BeKa: XPOHOJIOTHYECKHI BO3PACT,
Jemoncmpayuu: apeaJ pacrnpocTpaHeHusl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pas3 KU3HU
MaJ€OHTOJIOTMYECKUX HAXOJIOK IPEAKOB | U OpPYyAUs Tpyia
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme mroan», «/Ipesnue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM U300paXeHUsl KAMEHHBIX Oy
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
4oImrepsl, pyousna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanyuyu 4ejaoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpazwmiickasi), HErpo-aBCTpaJouaHAas
(?KBaTOpHUANIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSITUI: pAChl, PACOTEHE3, COLIUAII-
JIAPBUHU3M, PACU3M, METHUCALUS.
XapakTepu30oBaTh U CPABHUBATH

HpGHCTaBHTCHeﬁquOBequKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIICH YEITOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywl u cxemsor.: «YenoBeueckue
paceD»

PacKpbIBaTh NPUYUHBI U MEXAHU3MBI
pacoreHesa, epevrcisaTh U IPUBOAUTH
pUMEPHI TPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIOBUSAM CpEJIbl, IPUMEPHI
MPUCTIOCOOUTEIBHOTO3HAYEHHS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HayYHyI0 HECOCTOSITeIbHOCTD
PaCoOBBIX TE€OPHUU, UJEH COLHUATBHOTO
JapBUHW3MA U pacu3ma

Hroro yacoB o teme

9

Tema 3. Opranu3Mbl U OKpY:KamoIIas cpeaa

3.1 | Dxonorust kKak Hayka 1 DKkoJiorus Kak Hayka. 3ajjaunu pasjienbl | PackpbeiBath cojiepaHue TEPMUHOB
HKOJIOTHUHU. Y TIOHSITU: KOJIOTHS, TTOJIEBbIE
MeTobl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOIIOJCHUS, IKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY’KalOUIEH Cpeapl,
COBPEMEHHOI0 YEJIOBEKaA. MOJIEITUPOBAHUE, IKOJIOTHUYECKOE
Jlemoncmpayuu: MHUPOBO33PEHHE.
Iopmpempwi: A. I'ymMmO0IB1T, ITepeuncnsaTh 3a1a4m SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. pa3aenbl UCBSI3U C IPYTMMU HayKaMH.
Tabnuyvt u cxemor: kapta «llpupomneie | XapakTepu3zoBaTh METO/IbI
30HBI 3eMJTNY AKOJIOTMYECKUX UCCIIeIOBAHUIN

3.2 | Cpenbl obutanus u 1 Cpensl oOuTaHusi OpraHu3MoOB: BojiHasA, | PackpbeiBaTh comepxaHue TEPMUHOB

IKOJIOTHUECKHE
dakTopbI

HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
BHYTpHU-OpraHU3MEHHAsL.
Okosoruyeckue GakTopsbl.
Kiaccuduxanus 3K0JI0ru4ecKux

Y TIOHSTHI: cpesia oOuTanusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJIOTMYECKUI ONTUMYM,
OTrPaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
U aHTPOIIOTCHHBIE.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpraHU3MBI.

Jemoncmpayuu:

Tabauyst u cxemol: «CpeblOOUTAHUS
OpPraHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBUS CPE/
oOWTaHus OPraHNu3MOB;
KJIACCU(PUITMPOBATH U XapaKTePU30BaATh
HKOJIOTHYECKHE (haKTOPBI: a0MOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE.
OnuceIBaTh NeHCTBHE IKOJIOTUIECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
pacTeHUi U )KUBOTHBIXPA3HBIX CPE
oOuTaHus

3.3

AOuoTnueckue
(bakTopsI

AOGuoTtnueckue (paKTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepuoauszm.IIpucnocodenus
OpPraHU3MOB K JICCTBUIO aOMOTUYECKUX
(dhaxkTopoB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOTUIMY.
Jlabopamopnvie u npakmuueckue
paoomowi:

JlabopaTtopnas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCa»

PackppiBath copepkaHne TEPMUHOB

U TIOHATHI: abnoTUYeCcKHe (haKTOPHI,
dhoTonepruoan3M, OMOIOTHUSCKUE
PHUTMBL.

AHaNMM3UpOBAThH JICUCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH IPUMEPHI
MIPUCITIOCOOJICHHOCTH OPTaHHU3MOB.
[IpoBoaNTE OMOIOTHYECKIE HAOTFOACHUS
1 0OPMIIATH PE3yJIbTAThl MPOBEICHHBIX
HaOIr0ICHUI
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3.4 | buornueckue buotnueckue paxropsl. Buasi PackpsIBaTh coliepkaHue TEPMUHOB
(bakTopsI OMOTUYECKUX B3aUMOCHCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUsI, XUITHUYECTBO, CUMOUO03 XUIIHUYECTBO, [TAPA3UTHU3M,
u ero opmsl. [Tapasurusm, Koomnepaiiusi, | KOHKYpEHIIN, MyTyalu3M, CUMON03,
MyTyaJi3M, KOMMEHCaJINU3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBAapTUPAHCTBO, AMECHCAJIU3M,
AMeHcanm3m, HEUTPaIU3M. HEUTPAIHU3M.
3HaueHHEe OMOTHYECKUX XapaxkTepu3oBaTb OMOTUYECKUE
B3aUMOJCHUCTBUH JJIs1 CYLIECTBOBAHUS (akTOpBI ¥ BUIBIB3aMMOOTHOLIEHHH
OpraHU3MOB B ITPUPOIHBIX COOOIIECTBAX. | MEXAY OpraHu3MaMu; IPUBOJUTE
Hemoncmpayuu: MIPUMEPHI B3aUMHOU
Tabnuywvl u cxemwl: «IlnuieBpIe ST IIPUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIbI
OMOTUYECKUXB3aUMOICHCTBUN
OpraHu3MOB
3.5 | DKomoruyeckue DKOJIOTUYECKHE XAPAKTEPUCTUKH PackpsiBaTh conepkaHue TEpMUHOB
XapaKTEPUCTUKU nonyJisiiiui. OCHOBHBIETIOKA3ATENH Y TIOHSTHHN  ITOMYJISILIKSL, YUCIIEHHOCTD,

BUIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. /[mHaMmka 4uciIeHHOCTH
NOMYJISILNUN U €€ PEryJIsLHusL.
Hemoncmpayuu:

Tabnuysl u cxemoi: «llomynsauuny,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnvie u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTb,
PUPOCT, MUTpaLsl, AMHAMUKA
YUCJICHHOCTHU NOMYJISLINN.
XapakTepru30BaTh OCHOBHBIE I0KA3ATENH
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIUN; OUCHIBATH MEXaHU3MBbI
PEryJIALNU YUCIEHHOCTH TOMYJIALINI
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[Ipaktuueckas padora Ne 2. «I[loxcuer
TJIOTHOCTH TTOMYJISIIIHIA Pa3HBIX BUIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpbIBaTh coziep:kaHie TEPMUHOB
OpraHU3MOB CtpykTyphl OMOIIEHO3a: BUI0BAs, Y MIOHATHI:0MOIIEHO3, PKOCHUCTEMa,
MIPOCTPAHCTBEHHAs, TpodHuaecKas OMOreoIeH03, BUJIBI-TOMHUHAHTEI,
(rtumieBast). Buabl-1oMUHAHTHI. 9KOJIOTHMYESCKas HHUIIIA.
CBs3u B OHOIICHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo0111eCcTBO), €I0 BUIOBYIO,
Tabauywl u cxemol.: «llnmeBpie ey, MPOCTPAHCTBEHHYIO U TPODUUECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYpay. CTPYKTYDBI.
Obopydosanue.: MOJENb-AILIMKALHS OOBACHATL POITH KOMIOHEHTOB
«Tunuruneie GUOLIEHO3BI»; TepOapHii OnoueHosa B MOIEPIKAHUN €ro
«PacTutenpHbIE COOOIIECTBAY; CTPYKTYpBI 1 CYIICCTBOBAHMA
KouTeKis «BHOMEHO Ha OMPE/ICNICHHON TEPPUTOPUHL.
OOBSICHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTH WJIMCTOBOM MO3aWKH.
CpaBHHMBaTh KOMITOHEHTHI OMOIIEHO30B,
UX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cofiep:kaHrue TEPMUHOB

" 3aKOHOMCPHOCTH
HX CYIICCTBOBAHMA

[TousTre 00 PKOCUCTEME
U OMOTEOIIEHO3E.
OyHKIMOHATBHBIC KOMITOHCHTHI

Y MTOHSTHI: DKOCHCTEMA, OMOT€0IICHO3,
MPOAYIIEHTHI, KOHCYMEHTHI, PSTyIICHTHI,
TpoHUUYECKUE YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEeIYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
AKOCHCTEMBI. [IHIIeBbIe MU U CETH.
OcCHOBHBIE MTOKA3aTEIN YKOCUCTEMBI:
OoromMacca, MpoayKIHs. DKOJIOTHIECKHEC
MUpaMUIBL: IPOTYKIIHH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnsie
coobmecTBay, «Llenu muTaHus,
«IKOJIOTUYECKAS TUPAMUIA»

LEMb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, poyKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(ee crtoCOOHOCTD K JUTUTEIIHHOMY
CaMONOJEPKaHUI0, OTHOCUTEIIBHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh MOTOKA IHEPTUH ).
CpaBHHBaTh MTACTOUIITHBIC U ICTPUTHBIC
MUIIEBBIC e, TPOPUICCKHE YPOBHU
HKOCHUCTEMBI.

Paznmuate mupamMuapl MPOIyKITAH,
MUpaMUIbl YUCIEHHOCTH U TUPAMU/IBI
OMOMAaCCHI.

CocTaBsTh 1IEMU U CETH MTUTAHUS.
IIepeuncnsaiTb CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISAIIHS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M TOIIEPIKAHHMS
PaBHOBECHS B DKOCUCTEMAX.
XapaKTepru30BaTh CyKIIECCUH, BBISBIISATD
MPUYHMHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocHUcTEMA XBOMHOTO WK
IIUPOKOJIMCTBEHHOIO Jieca.

PackpriBaTh cofiep:kaHUE TEPMUHOB
Y TIOHATUHN: BOJHBIE 3KOCHUCTEMBI,
OMOT€eO1IeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauyst u cxemwvi: «IKOCHCTEMA
ITUPOKOJIMCTBEHHOTO JIECay,
«DKocHucTEeMa XBOMHOTO JIeca,
«buorneHo3 BogoeMay.

Obopyoosanue: TepOapuM U KOJUICKIIUN
PaCTEHHI M )KMBOTHBIX,
MIPUHAJJICKAIINX K Pa3HBIM
AKOJIOTHYECKHM TPYIIIIaM OJHOTO BUAA

[IpuBOAUTH IPUMEPHI TPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OpTaHU3MbI, 00pa3yIolIne
pasHbie TpoUuecKre ypoBHU

4.4 | AHTpOTIOT€HHbIE AHTPOTNIOTE€HHBIE IKOCUCTEMBI. PackpbiBath coniepkaHie TEPMUHOB
HKOCUCTEMBI ATpPOIKOCUCTEMBI. Y TTOHSATHIN: aHTPOTIOTEHHAS YKOCHCTEMA,
Ypboskocuctemsl. buonornyeckoe arpo3’KoCcCUCcTeEMa, YpOOIKoCcUcTEMA,
1 XO3SMCTBEHHOE 3HAYCHUE O6uropazHoobpasue.
arpod’KOCUCTEM B YPOOIKOCHCTEM. XapakTepu3oBaTh arpodKOCUCTEMBI
buopasnoobpasue kak ¢hakTop 1 ypOO3IKOCUCTEMBI, 0COOCHHOCTH UX
YCTOMYMBOCTH 5KocucTeM. COXpaHEHHE | CyIIeCTBOBAHMS.
OMOJOTUYECKOTO pa3HO00pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emIie. HKOCUCTEM CBOCH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: WX BUJOBOM COCTaB U CTPYKTYpY.
Tabauyvl u cxemvl: «KATPOLICHO3Y. CpaBHHBATh COCTAB U CTPYKTYPY
Obopyoosanue: xomnekius «Bpeaurenu | IPUPOAHBIX SIKOCUCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX 1 arpoO3KOCHUCTEM, arpO3KOCUCTEM
KYJIbTYp» n yp603KOCI/ICTeM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh copepkanne TEPMUHOB
rino0ajbHas I'paHu1pl, cocTas U CTPYKTypa Y TIOHATUIA: Grocdepa, JKUBOE BEILECTBO,
AKOCHCTEMa 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €ro

bynkunn. OcoOeHHOCTH Ouochepbl Kak

JTMHAMUYECKOE PaBHOBECHE.
OuenuBath Bkiaa B. U. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemor: «O0IAs CTPYKTYpa
ounocdeps», «PacpocTpaHeHne KU3HU
B O6uocdepe», «O30HOBBIN FKpaH
ouochepb»

B CO3/1aHue y4eHHs o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChepHl,
(yHKITUH )KMUBOTO BelecTBa Onocdepsl
U onpeaesITh (Ha KapTe) 00JIacTH ero
HAnOOJIBIIIETO PACTIPOCTPAHCHHS.
[IpuBOANTH MPUMEPHI MPOSBICHUS
(byHKIHMI ’KUBOTO BelecTBa Onochepsi,
OMOreOXMMHYECKOM IeATETbHOCTH
YeJI0BEeKa.

[lepeuncnarb oco6eHHOCTH OHoCchepsI
KaK rJ100aJbHOM 3KOCUCTEMBI 3eMIIN

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BeliecTs PackpriBaTh conep:kaHue TEPMUHOB
CymeCTBOBaHI/IH U 6I/IOFGOXI/IMI/IHCCKI/IC IIHUKJIbI DJICMCHTOB nu HOHﬂTHﬁ: IIECJIOCTHOCTH 6I/IOC(1)epBI,
ouocdepsl (yriepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTB OMochepbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKIIBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OMOC(heEpHI,
Hemoncmpayuu: OMOMBL.
Tabauywl u cxemwvl: «KpyroBopot OnuceiBaTh KPyroBOPOT BEIIECTB,
yriepona B ounocdeper, «Kpyrosopot OMOreOXUMHUYECKHE IIUKJIIBI a30Ta
a30Ta B MMPUPOCH u yriepoja B ouocdepe.
OOBICHATH MPUYHHY 30HATBHOCTH
ouocdepsl. [lepeunciars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH
4.7 | YenoBe4yecTBO YenopeuecTBO B Onochepe 3emiu. PackpriBaTh conepkaHue TEpPMUHOB

B Onocdepe 3emiu

AHTPOIOreHHbIC H3MCHEHHS
B O6nocdepe. ['mobdanbHbBIC

Y TIOHSATUM: aHTPOTIOTEHHbIE U3MEHEHU S,
HKOJIOTUYECKUN KPU3HC, TII00ATHHBIC
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OKOJIOTHYCCKUC HpO6H€MBI.

Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOTEHHBIE BO3/ICUCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3lyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxHelmas
cocTasJisaronias ouochepso», «DakTopsl
Jlerpajganuu mouBy, «IlapHUKOBBIN
abdexT», «PakTopbl paIHOAKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpachas
kaura P®, n300pa>keHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

MPOOJIEMBI.

Xapaktepru3oBaTh OMOCHEpHYIO POITH
YeJI0BEeKa.

[TpuBOAMTH IPUMEPHI AaHTPOIIOTCHHBIX
M3MEHeHHH B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3JIYIIIHOM, BOJTHOM CpeJibl, UBMEHEHUS
KJIMMaTa, COKPAIICHHS
OropazHooOpa3usl.

dopMyIHpOBaTH COOCTBEHHYIO ITO3HITHIO
110 OTHOIICHHIO K TJI00AJIbHBIM

U PETHOHATBHBIM YKOJIOTHYECKAM
npoOsemMaM, apryMEeHTHPOBATh CBOIO
TOYKY 3pPCHHUSI.

Ha3piBaTh MpUYMHBI TOSBIICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HaUEHUE TIporpecca

JUTS TIPEOJI0JICHUS DKOJIOTHYECKOTO
KpHu3uca

4.8

CocymiecTBoBaHuE
PUPOIBI
U 4eJI0OBeuecTBa

CocyniecTBoBaHUE TPUPOIBI

1 yenoBeyecTBa. CoxpaHEeHUE
O6ropa3zHooOpa3usi Kak OCHOBA
YCTOMYMUBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH pECYypcamMu
U UX UCTIOJh30BaHUE.

JlocTrxkeHus OHOJIOrun

PackppiBaTh coziepaHnne TEPMUHOB

Y MIOHATHUH: pallMOHATILHOE
IIPUPOAOIIOJIB30BAHNE, YCTOUUUBOE
pa3BUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh PaLMOHAIBHOE
UCII0JIB30BaHUE IPUPOJAHBIX PECYPCOB;
OCHOBHBI€ IT0JIOKEHUA KOHLENIUU
YCTOWYHUBOIO PA3BUTHSA
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Y OXpaHa IIPUPOJBI.

Jemoncmpayuu:
Tabnuyvl u cxemwl: «buocdepa u
4eJIOBEK»

HToro gacoB 1o Teme 9
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Kourposbnbie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoTsbI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTh KIIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHUE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHIHBOCTR 8 15 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIHA OPTaHisMOB. LICHOBE 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHIUKHOBEHIE I pasBTHE HKHU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5 PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE PecypChl

buosorus B cucreme Hayk

MeToapl TO3HAHUS KHUBOM
npuposl. [IpakTudeckas
pabora Ne 1 «Mcmonp3oBaHue
Pa3IMYHBIX METO/OB IPHU
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY

0.5

https://m.edso0.ru/02T4D1UI15

https://m.edsoo.ru/GAB23860W

buonornueckue cCUCTEMBI,
MPOLECCHI U X U3YyUYECHHE
XUMHYECKHUM COCTaB KIIETKH.
Bona u muHepanbsHbIe conu

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0€eJIKOB

depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
VrieBonpl. JIunuael
Hyxkneunosbie kucinorsl. ATD

HcTopus u MmeToabl N3ydeHus
kieTku. Knetounas teopust

0.5

https://m.edsoo.ru/V33JNUW5W

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

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/WOELRA9B3

https://m.edso0.ru/JXQMJOGM3

10

Kietka xak 1nemoctHas )KuBas
cHCcTEMA

https://m.edsoo.ru/XDCLRAF1Q
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

11

12

CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas pabora
No 2 «M3yuenue cTpoeHus
KJIETOK PAaCTE€HHM, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMCAHUE)»

OOMEH BELLECTB WU
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/L0B3I3XYZ

13

dorocuHTE3. XEMOCUHTES

https://m.edsoo.ru/\V882FDGSF

14

DHepreTu4eckii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

16

JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.
JlaGopatopnas pabora Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKA KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»

buocunTtes 6enka. Peakius
MaTPUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

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

17

18

Tpancnsus — 6nocuHTE3
Oenka

Hexknerounsie hopMbl )KkU3HI
— BUPYCHI

https://m.edsoo.ru/TFDKDDWWM

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

19
20

21

DopMBbI pa3MHOKEHUS
OpPraHU3MOB

Meiio3

OO6pa3zoBaHue 1 pa3BUTHE
MTOJIOBBIX KJIETOK.
Orm10/10TBOpEHHE.
JlabopaTopHas paborta Ne 4

0.5

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXK0X86

https://m.edsoo0.ru/C29L.4DXB8
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIMpernaparax»»

22

23

24

25

26

WNHnuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HacJIeJOBaHMsI TPU3HAKOB.
MoHOTHOpUIHOE CKpEIIMBaHUE

JuruOpuHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HacJeI0BaHUS IPU3HAKOB

CuenneHHoe Hacleq0BaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
U AUTUOPUTHOTO CKPEIIMBAHUS
y 1p030(UIIbI Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQG65V

https://m.edso0.ru/P2SQ5ZGN2

27

I'enetuka nona. Hacnengosanue
MPU3HAKOB, CIEIIJICHHBIX C
OJIOM

https://m.eds00.ru/3aGYGV47YM

28

H3MeHYnBOCTb.
Henacnencrennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuyenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psija U
BapHallMOHHOW KPUBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas

0.5

https://m.edsoo.ru/VWT70DZ8R
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https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

30

31

32

33

34

U3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTanui
y Ap030(HITbI HA TOTOBBIX
MUKpOIIpenapaTax»

T'eneTuka uenoBeka

PesepBHeIit ypok. O6001ICHNE
o Teme «HacieacTBeHHOCTh |
HU3MCHYUBOCTb OPIraHU3MOB>»

Cenexuus Kak HayKa M Ipoliecc

MeTtopl U JOCTHKEHUS
CEJIEKIIUY PACTCHUI 1
SKUBOTHBIX

buotexHonorus kak orpacib
IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

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

https://m.edsoo.ru/JSK30Q6W0J

https://m.edsoo.ru/TAKI9EG2K
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

OBOMIOIUA U METOABI €€
H3y4YEHUs

Hcropus pasButus
IIPEJCTaBICHUN 00 3BONIOLIUU

KoauuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/6KWQ9IKBKU

https://m.edso0.ru/OSWC47S5SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsius Kak 3JeMEHTapHas
SIMHUIIA BUJIA H SBOJTFOIIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOp(}OTOTrHIeCKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIye Cuisl
(a1emMeHTapHbIE PAKTOPHI)
3BOJIIOLIMU

EcrecTBennsIit 0TO0Op 1 €ro

¢bopmbl

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbTaThl 3BONIIOLNN:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MoB U
BHUJI000pa30BaHUE.
JlaGopatopHnas pabota Ne 2
«Omnucanue nprcIoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapaxkTepay

Hanpasnenus u nytu
MAaKpO3BOIIOLIUHA

0.5

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

https://m.edsoo.ru/PI1FI0OYV3

HeoOpatumocTs 3BoIONNN

https://m.edsoo.ru/CLA9VC5J1J
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

10

11

Uctopus xxu3nu Ha 3emiie U
METOABI €€ N3Y4CHUs

['urnoressl MpoucxoxKACHUS
JKA3HU Ha 3emie

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

https://m.edsoo.ru/EKNHXBOS2

12

13

Pa3Butue xxu3Hu Ha 3eMiie 110
spam M nepuojam

OCHOBHBIE 3TaIbI 3BOJIIOIIUN
PACTUTEIBHOTO M YKUBOTHOTO
mupa. [Ipaktiuaeckas padorta Ne
1 «M3y4eHne HCKOaeMBbIX
OCTaTKOB paCTeHI/If/'I U ) KUBOTHBIX
B KOJUICKLIUSIX»

0.5

https://m.edso0.ru/ECIJN8TF62

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

14

15

16

CoBpemeHHas cuctema
OpPTraHUYeCcKOT0 MUpa
DBOJIIOLIMS YETTOBEKA
(a"TpOMIOTEHE3)

JiBroxymue cuibl (pakTopsl)
aHTpOTOreHe3a

https://m.edsoo.ru/MWVSEXNI9YAK

https://m.edsoo.ru/ADV3JERUE

https://m.edso0.ru/D7JZMBYPQ

17

18

19

20

OCHOBHBIE CTAJMH IBOJIOLUH
9eJIoBeKa

YenoBeueckue pacel U
MIPUPOIHBIEC aTanTaIlH
9eJIoBeKa

PeseprubIil ypok. O600611eHIE
1o Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3eMIIe)

DKOJIOTHS KaK HayKa

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

https://m.edso0.ru/XL70QKC5PK

https://m.edsoo.ru/R6L7VY2GB

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

21

Cpenpl oOuTaHus u
AKOJIOTHYECKHE (PaKTOPHI

https://m.edsoo.ru/DCOIEUICY9

22

AlGuoTtndeckue hakTophI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudyeckue

0.5

https://m.eds00.ru/G7NF3P1NM
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https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHHUSI.
Jlabopartopnast pabora Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotuueckue hakropsl https://m.edsoo.ru/A6Z8MGNQR
DKOJOrHYEeCKHE XapaKTePUCTUKU
nomyssiiun. [TpakTuyeckas

24 pabora Ne 2 «IToxcuér 0.5 https://m.edsoo.ru/X42J6ABRN
IUTOTHOCTH TIOTYJISIIHE pa3HbIX
BHJIOB PACTCHHI»

25 CoobmiecTsa oprasH3mMoB — https:/m.eds00.ru/0T2K1PNGZ
OHOLIEHO3

26 IKOJIOTHIECKHE CHCTEMBI https://m.edso0.ru/S1LIRWZMR
(3x0cHCTEMBI)
OcHOBHBIE TTOKa3aTEIIN

27 IKOCHCTCMBI. 3K? JIorHHeckue https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucteM. Cykieccust

28 [TpupoaHBIE SKOCHCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC

30 buocepa — riodankHas https://m.eds00.ru/2X1VG5Q18
JKOCHCTEMA 3eMIu

31 3axoHOMepHOCTH https://m.edso00.ru/\V5JT6B38Z
CYLIECTBOBaHMsI OuoCchepbl

32 HenoseuecTso B duochepe https://m.edsoo.ru/HXCDHPXDJ
Semin

33 CocymecTBoBanKe NpHpo/Ibt 1 https://m.eds00.ru/187G37606
YeJI0BEUYSCTBA
PesepBHblIit ypok. O6001IeHNE

34 TeMbl «CooO1iecTBa 1 https://m.edso0.ru/SW5XCF3K6

OKOJIOTHYCCKHE CUCTCMBI»
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHHWI O MECT€ M POJM OHWOJOTUU B CHCTEME
HAYYHOTO 3HAHHS E€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPAa M HAYYHOT'O MHPOBO33PCHHS; O
BKJIQJIC POCCHUHCKHUX M 3apyOCKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
ouosnoruy; (GyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA ISl PEIICHHS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJNIOTUYECKUX TEPMUHOB U
TOHATHIA: JKU3Hb, KJICTKAa, OPTaHU3M; MeTaboim3M (OOMEH BEIIECTB W
MpeBpallleHHe JHEPruu), TOMeocTa3 (caMOoperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE (PETPOIyKIHs),
HACJIEJICTBEHHOCTh, U3MEHYHBOCTbD, POCT U Pa3BUTHE

YMeHne uznaratb OMOJOrMYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akoHbl (I. Menaens, T. Moprana, H.J1. BaBusosa) u
yuyeHusa (0 LEeHTpaXx MHOroo0pasus M MPOUCXOXKACHUS KYyIbTYPHBIX
pacrennii H.M1. BaBuiioBa), onpenensaTs rpaHUIbl UX IPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIajgeTh METOJlaMd HAy4YHOTO TIO3HAHUS B  OHOJIOTHH
(HabnrofeHre W OMUCAaHUE S>KUBBIX CHCTEM, MPOIECCOB M SIBJICHMIA,
OpraHu3amnusi ¥  TMPOBEJACHHUE  OHOJOTMYECKOTO0  JKCIEPUMEHTA,
BBIJIBHIKEHHE THITOTE3HI; BBISIBJICHUE 3aBUCUMOCTH MEXIY
HCCIEAYyeMbIMUA BEJIMYMHAMU, OOBSICHEHHE TMOJYyYEHHBIX PE3YJbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MTOHATUHN, TEOPUI U 3aKOHOB; YMEHHUE J€NaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

VYMeHme BBIACIIAATE CYHICCTBCHHBIC TIIPU3HAKU BHUPYCOB, KIICTOK
NPOKApUOT U DYKAPUOT, OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEIIECTB U MPEBPAIICHUS
SHEPruM B KIETKE, (POTOCHHTE3a, IUIACTHYECKOTO M JHEPreTHYECKOro
oOMeHa,  XEMOCHHTe3a,  MHTO3a,  MeHo3a,  OMJIOAOTBOPEHHS,
Pa3sMHOXKEHHUs, HHIUBUIyaJIbHOTO Pa3BUTHUsI OPraHu3Ma (OHTOTEHE3)

YMeHue TpUMEHSITh TONyYeHHble 3HAHUS I OOBSCHEHUs
OMOJIOTMYECKUX TIPOILIECCOB M SIBJICHHM, ISl TPUHATHS TPAKTHIECKUX
pelIeHn B TOBCETHEBHOM JKMU3HH B LIEJSAX oOecredeHusi 0€30macHOCTH
CBOETO 3JI0POBBS M 37I0POBbS OKPYKAIOIIUX JIFOJIEH, COOTIOICHUS HOPM
rPaMOTHOIO MOBEACHUS B OKpPYKarOUIEH MPUPOJIHOMN Cpe/ie; MOHUMaHue
HE0OXOIMMOCTH HMCHOJIb30BaHUS JOCTUKEHUM COBpPEMEHHOW OMOIOTHH
1 OMOTEXHOJIOTHIA JUTSl pAI[MOHATIFHOTO MPUPOIONOIB30BaHUS

YMeHue pemarb 3JIEMEHTApHbIE T€HETHYECKHE 3a/ladd Ha MOHO- HU
TUTUOPHUIIHOE CKpEIIMBaHUE, CIETUICHHOE HACIeJJOBAHHUE; COCTABIISITH
CXEMBI MOHOTHOPHUIHOTO CKpEIIMBAHUS IS NpeaCcKa3aHus
HACJIEIOBAHUS [IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH JIA0OpAaTOpHBIE M MpPaKTUYECKHe PpaboTHl,




10

coOmrolaTh TpaBWiIa MpH paboTe ¢ y4yeOHBIM U J1abOpPaTOPHBIM
o0opymoBaHueM

YMeHne KpUTHYECKH OLEHUBAThb M HMHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTUYECKOT0 COAEP KaHUs, BKIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAHUS
13 pa3nuyHbIX ucToyHUKOB (CMU, HayuHO-mOmyJsipHBIE MaTepUabl);
TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEOBaHUI B  OHOJIOIMH,
MeaULHE, OMOTEXHOJIOTHH

YMeHue co3zaBaThb COOCTBEHHBIEC MHCHMEHHBIE M YCTHBIE COOOIICHHMS,

000011ast OMOJIOTHYECKYI0 WH(OPMAINI0O U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

11 KIIACC

Kox
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble peAMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTe U POJIU OUOJIIOTUU B CUCTEME
HAyYHOTO 3HAHWS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KAapTUHBI MHpPa U HAYYHOT'O MHPOBO33PEHHUS; O
BKJIQJIC POCCUMCKUX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonorun; (YHKIIMOHAIFHOM TPAMOTHOCTH YeNOBEKa [JIs peIlleHus
JKU3HEHHBIX 337124

YMeHne packpbiBaTh COACp)KaHWE OMOJOTUYECKUX TEPMUHOB |
TOHSTHUI: BUJ, TOMYNIALUS, TE€HO(MOHI, SBOIIONUS, ABMKYIIUE CHIIBI
(dakTopsr) ABOJTIOINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BU000pa30BaHue, IKOJIOTHYECKUE (HaKTOPBI, FIKOCHCTEMA, TPOYIIEHTHI,
KOHCYMEHTBI, PEIYyIEHTHI, [IEMU MHUTAHHs, JKOJOTHYECKas MHpaMH/a,
ouoreoneHo3, bnocdepa

YMeHue u3naraTb OMOJOrMYEcKHe TEOpUH (IBOJIOIMOHHAs Teopus Y.
JapBuHa,  CHHTETHYECKass  TEOpHs  OSBOJIOIMH),  3aKOHBl U
3aKOHOMEpPHOCTH (3apoaslieBoro cxonactsa K.M. bapa, yepenoBanus
TJIAaBHBIX HampaslieHnd u mmytei sBomonun A.H. CeBepuoBa, yueHus o
o6uocdepe B.1. BepHaackoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMeHue BIaJeTh MeETOJaMHM HayyHOro T[I03HaHMS B OMOJIOTUH
(HaOnrofieHHe M ONHMCAHHME JKMBBIX CHCTEM, IPOLECCOB U SIBICHUN;
OpraHu3alisi W  MpPOBEAEHHE  OMOJIOTMYECKOTO  HKCIEPUMEHTA,
BBIIBKCHWE  THIIOTE3bl;  BBIIBICHHWE  3aBUCHMOCTH  MEXIY
UCCIIEIyeMbIMH BEIMYMHAMHU, OOBACHEHHE MOJIYYEHHBIX pE3yJbTaTOB,
WCTIOIb30BaHHBIX HAYYHBIX TIOHATHH, TEOpPUH W 3aKOHOB; yMEHHE
JIeNIaTh BHIBOJIBI HA OCHOBAHHUH IMOJIYYEHHBIX PE3YJIbTAaTOB)

YMeHue BBIICHATh CYIIECTBEHHBIC MPU3HAKU CTPOCHHS OMOIIOTHYECKUX
OOBEKTOB:  BHJOB, TMOMYIALWH, IMPOAYLEHTOB, KOHCYMEHTOB,
PEOYLIEHTOB, OMOTeOLEHO30B M 3KOCHCTEM; OCOOEHHOCTU MPOLIECCOB
HACJIECTBEHHOM MU3MEHYHMBOCTH, €CTECTBEHHOTO otoopa,
BUI000pa30BaHUsl, MPUCIOCOOJIEHHOCTH  OpPTaHU3MOB,  JCUCTBUS
HKOJOTUYECKUX (PaKTOPOB Ha OPTaHU3MBI, IIEPEHOCA BEUIECTB U MOTOKA




SHEPrUM B KOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHUIl B KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX LIMKIIOB
B Onocdepe

VYMeHHe TOpUMEHATh  [ONy4YeHHBIE 3HAHUS Ui OOBACHEHUS
OMOJIOTUYECKUX TPOLIECCOB M SBJICHUH, IS NPUHSATHS MPAKTHYECKUX
pelIeHuil B IOBCETHEBHOM KMU3HU B LENAX oOecreueHus 0e30macHOCTH
CBOETO 3[I0POBBS U 3/10POBbs OKPYXKAIOIIUX JIIOJIEH, COOMIOCHNS HOPM
I'PaMOTHOTO TOBEJCHUS B OKPY’)KAIOIIEH NPUPOTHON cpese; MOHUMaHNe
HEOO0XOIMMOCTH HCIOJIB30BAHUS TOCTHKEHUH COBPEMEHHOW OMOJIOTUH
JUISL pallMOHAIBHOTO TIPHUPOIONIOTb30BAHHS

10

VYMeHue pemarh 3J€MEHTapHble OUMOJOrMYECKHe 3aJayH, COCTaBIATbH
CXEMBbI [IEpEHOCa BEUIECTB U SHEPIUHU B IKOCHCTEMAX (L€ MUTaHNUs)

YMeHue BBINONHATH J1a0OpaTOpHblE W IPAaKTHYECKHE pPaloTHI,
coOnrofarh mpaBwia Mpu paboTe C yueOHbIM H  J1a0OpPaTOPHBIM
00opyIoBaHEM

YMeHHe KpUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTHYECKOTO CO/EP)KaHUs, BKIIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHMS
U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HayuyHO-IOMyJsipHBIE MaTepHUallbl);
paccMaTpuBaTh rio0asbHbIe 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO

YMeHue co3zaBath COOCTBEHHBIE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS,

0000112 6MOJIOrMYECKYI0 MH(OPMAIMIO M3 HECKOJIBKMX HMCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITUIHBIN armapaT OHOJIOTHH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
1

11

1.2

2.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
buonorus kak Hayka

buonorus — nHayka o »xuBod mpupoxae. Pomnp Ouonorun B (QopmMupoBaHUU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK

MeToapl TO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHE, SKCIICPUMEHT, ONHCAHUE,
u3MepeHue, Kiaccupukauusa, MOJEIUpPOBaHHE, CTaTUCTUYeckas o0padoTka
JTAHHBIX )

JKuBbIE CUCTEMBI U UX OPraHU3aLUs

XKusble cucrembl (OmocucTeMbl) Kak IpeaMeT u3ydeHus Ouosnoruu. CpoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

VYpoBHM oOpraHu3aluy OHOCHUCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYJSITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUHA COCTaB KJIETKA. XUMHYECKHE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boma u  MuHepanbHble BemiecTBa. @DOYHKIMU BOIAbl H
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKUCIOTHI — MOHOMEpHI OEIKOB.
He3amenuMeble U 3aMeHMMbIE aMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKyNdbl (NEpBUYHAs, BTOpWUYHAs, TpPETUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUECKHe cBOWcTBa OenkoB. buomornueckue
GbyHKIIHN OEIKOB.

®epMeHThl — Ouosornueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LHEeHTp, cyOcTtpaTHas cnenuduuHocts. Kodepmentsl. Butamunubel. OTnunums
(epMEHTOB OT HEOPraHUUYECKUX KaTalIu3aToOpOB

VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a U Ae30kcupubo3a), aucaxapubl
(caxapo3a, JakTO3a) M TOJMCaxapuabl (KpaxMal, TJMKOTeH, ILEeJUI0JI03a).
buonoruueckue GyHKIUN YIII€BOAOB.

Jlunuasl:  TpUraMuepuasl,  crepouabl,  ¢ochomunuasl.  [mapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue @yHkuuu gunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK HCTOYHUKOB SHEPTHU

3.4

Hyxneunosbie kucnotsl: JJHK u PHK. Hykieotuabl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pyukuuu JJHK. Ctpoenune un pynkuun PHK. AT®: ctpoenue

1 QYHKITUU

3.5

3.6

3.7

[uTosorus — Hayka o kierke. Kierounas Teopusi. MeToapl H3y4eHus KIETOK

Krerka kak mermoctHas xuBas cucreMa. OOIMe NpH3HAKW KIETOK: 3aMKHYTas
HapyxkHass memOpana, monekynsl JIHK kak reHeTHdeckwii ammapar, cUCTeMa
cuHTe3a OeJKa

Tunsl KIETOK: 3yKaproTHdeckas M mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
MpOKapUOTHUYECKON  kieTku. Krerounas creHka  ©Oaktepuit.  CrpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, »XWBOTHOU U
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIHMKC, WX
¢dbynakuu. [Tnazmatudeckas memOpana, e€ cBoiicTBa U pynknuu. [lutomiazma u e€
OpraHonabl. OHHOMGMGpaHHBIC OpraHouAbl KJICTKU: SHIAOIUIA3MATHYCCKAA CCTb




3.9

(BIIC), ammapar [ombmxu, Jm3ocombl. [lonyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJIpUH, IUTIACTUAbL. I[IpoucxokIeHrne MUTOXOHIAPUM W IUIacTuld. Buuabl
wiactua. HememOpaHHble OpraHoujbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,
PECHUYKH, KI'yTUKUA. DYHKIIMY OPraHOUI0B KJIETKU. BKiroueHus

Snpo — perymaropHbslii UeHTp KieTku. CTpoeHue sjapa: siiepHas 000J0uKa,
KapuoILIa3Ma, XpPOMATHH, SAPBIIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIIECTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KIICTKHU

4.1

4.2

4.3

OOmeH BemiecTB, WJIM MeTa0O0IM3M. ACCUMWIIUSA (TJIACTUYCCKUHA OOMEH) |
TUCCUMIIISALUS (PHEPreTUUECKU OOMEH) — JIB€ CTOPOHBI EIMHOIrO0 IMpoliecca
MeTabonu3ma. Turbel oOMeHa BemiecTB: aBTOTPO(MHBIA U rereporpodHbid. Poib
(hepMEeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

®orocunres3. CeroBass u TeMHOBas (a3bl GorocuHTe3a. Peakuuu dorocuHTesa.
OddexTuBHOCTE PoTocHHTE3a. 3HAUeHHE (POTOCHMHTE3a ISl KM3HH Ha 3emiie.
Bnusinue ycnoBuid cpeipl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIICHUS €TI0
IIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3upylolie OakTepuu. 3HaueHHWE XEMOCHHTe3a s
KU3HH Ha 3emMIie

OHepreruueckuii oOMeH B Kierke. PacuieruieHue BeUIeCTB, BBIACICHUE U
aKKyMYJIMpPOBaHUE »HHEPrMM B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonus. Bpoxenue u ero Buibl. KuciaopogHoe OKuCIEHHME, WIM KIETOYHOE
apIxaHue. DPPEeKTUBHOCTh SHEPTeTUUECKOI0 OOMEHa

4.4

4.5

5.1

5.2

Peakiiun matrpuuHoro cunresa. I'enerndeckas nunpopmanus u JJHK. Peanuzanus
reHeTUYeCKO uH(popMaluu B KIeTKe. [ eHeTMYecKuid KOJI M €ro CBOMCTBA.
Tpanckpunuus — Matpuusbiii cunte3 PHK. Tpancmsmus — OGuocuHTes Oernka.
KoaupoBanue amunokuciot. Posb pubocoM B GocuHTE3€ Oenka

Heknerounsle ¢opmbl xu3Hu — BHpychl. Mcropus otkpbiTus BHpycoB (J.U.
WBaHoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEIEATEIBHOCTH BHUPYCOB.
bakrepnodaru. bone3Hu pacTreHuid, KXWUBOTHBIX W YEJIIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc nmmyHoneduuuta yenoseka (BMY) — Bo3Oynutens CIIN/a.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

Pa3sMHOXEeHNE 1 HHIUBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif nukn, WM KU3HEHHBIM LUK KieTku. HWHTepdaza u  MHTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cureza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JluniouHBIE W TAalUIOMJIHBIA ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMATHIBI.
[{uTomornyeckue OCHOBBI PAa3MHOXKEHUS M HHIUBUAYAIBHOIO  Pa3BUTHUSA
OpPraHU3MOB.

Henenne xnetkn — Muto3. Cragum murosza. Ilponeccsl, mpoucxopsmue Ha
pa3HbIX CTAAUSIX MUTO3a. buonoruueckuii cMpIc MUTO3a

@®opMbI pa3MHOXKEHHsI OPTraHH3MOB: Oecroyioe W MoJIoBoe. Buabl Gecmonoro
pa3sMHOXEHHUS: [eJIeHHEe HaJBOE, IOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CrIopooOpa3oBaHKe, BEreTaTHBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHHPOBAaHUE
OpPTraHU3MOB, €r0 3HaUCHHE IS CENICKIIUU

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meiio3. Craguu wmenoza. I[lpomecchl, NpoucxoisuMe Ha CTaausIX Meno3sa.
IloBenenne xpomocom B Melose. Kpoccunrosep. buonormueckuii cMmbici u
3Ha4YCHHE MeHo3a




5.4

5.5

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y >KMBOTHBIX. [loioBbIE
JKEJe3bl: CEMEHHUKH W SUYHUKUA. OOpa3oBaHuE M pa3BUTHE IOJIOBBIX KIETOK —
raMmer (CepMaTro30u], SHIEKIeTKa) — cruepMaroreHes u oorere3. OcoOeHHOCTH
CTPOEHMS SIMLIEKIETOK U criepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

NunuBuayanpHoe  pasBuTtee  (OHTOTEHE3).  DOMOpPHOHANBHOE  Pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAILHOTO Pa3BUTHS Y MMO3BOHOUYHBIX YKUBOTHBIX:
npoOieHue, racTpyismus, opraHoreHe3. lloctamOpuonanbHOe paszButue. TumbI
MOCTAMOPUOHANBHOTO Pa3BUTHUA: MpsAMOE, HempsMoe (JIMYMHOYHOE). BnusiHue
CpeIbl Ha Pa3BUTHE OPTaHW3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOACTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTa/IUU Pa3BUTUS

HacnencTBeHHOCTb M U3BMEHUYUBOCTh OpraHnu3mMoB

6.1

[Ipeamer u 3agaun reHeTHKU. Victopusi pa3BuTusl reHeTUKU. Bkinaa poccuiickux u
3apyOCKHBIX ~ Y4YEHBIX B pPa3BUTUE  TEHETHKU.  MeToabpl  T€HETHUKH
(TubpuIOTOTUYECKUA, LHUTOT€HETUYECKHI, MOJICKYJISIPHO-T€HETUUECKHIA ).
OcHOBHBIE TEHETHYECKUE TOHATHUA. ['eHeTHYecKkass CUMBOJIMKA, MCIOJb3yeMasl B
cXemax CKpellMBaHUi

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB, YCTaHOBIEHHble [. MeHaenem.
MoHorubpuiHoe CKpelBaHue. 3aKkoOH eAMHOO0Opa3usi TUOpPHUAO0B IEPBOTrO
nokosieHus. [lpaBuno nomMuHUpoBaHUS. 3aKOH pacllEIUIeHHs IPU3HAKOB.
I'nnore3a uncroTs! raMert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnbpuaHoe CKpelirBaHue. 3aKOH HE3aBHUCHUMOIO HAacleOBaHUS IPU3HAKOB.
[{uToreHeTMyecKue OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUS. AHAIU3UpYOIee
cKkpemuBaHue.  Vcrosnb3oBaHME — aHANU3UPYIOIIETO  CKPEUIMBAaHUS  JUIS
OIpeJIeJIeHUs] TEHOTHUIa 0COOU

6.3

6.4

6.5

6.6

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. MopraHa mo cuerieHHOMY
HACJICIOBAaHUIO TIeHOB. HapylieHuwe CHEIUIEHHsT TeHOB B pe3yjbTaTe
KpPOCCUHTOBepa. XpOMOCOMHAsI TEOPHSI HACJIEACTBEHHOCTH. | eHEeTHUECKUE KapThl.
'enetnka mosia. XPOMOCOMHOE OINpEIe/ieHHE ToJia. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHble M TeTeporamMeTHbie OpraHu3Mbl. HacnempoBaHue
IMIPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3MenunBOCTh. BHIIBI M3MEHYMBOCTH: HEHACJIEACTBEHHAass M HACJIEICTBEHHAs.
Pomp  cpenpl B HEHAcHEACTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOANGUKAITMOHHOW U3MEHYMBOCTH. BapuarmoHHbIN sl M BapualliOHHAs KpUBasl.
Hopma peakunn npuznaka. KonudecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOIU(DUKAITMOHHOW N3MEHIYUBOCTH

HacnencrBeHHas, uWId TeHOTUIIHMYECKAas, M3MEHUYMBOCTh. KoMOUWHATUBHAS
W3MEHUYUBOCTh. Mei03 ¥ TMOJOBOM mporecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanroHHasi 3MeHYMBOCTh. Kitaccudukarys MyTainmii: reHHbIS
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpuYrHBI MyTaluid. MyTareHabie (hakTopbI.
3aKOH rOMOJIOTHYECKHUX PSA0B B HaciencTBeHHOU n3MeHunBoct H.M. BaBuiosa

l'eneruka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl T€HETUKH
4eJI0BEKa: reHeaIOTHYECKHI, OJIM3HEIIOBBI, IIUTOT€HETUUECKU,
OMOXMMHUYECKHHN, MOJEKYISIpHO-TeHETHYeCKUd. COBpEMEHHOE OIpe/eIcHre
TFE€HOTHMA: TIOJHOT€HOMHOE CEKBEHHUPOBAHHUE, T€HOTUITMPOBAHUE, B TOM YHUCIE C
nmomomipio I1I[P-ananu3a. HacneacTtBeHHble 3a00J¢BaHUS dYCIOBEKA: T'CHHEBIC
0ose3Hu, OOJIE3HH C HACJIEICTBEHHOW MPEAPACIIONIOKEHHOCTHIO, XPOMOCOMHBIE
oone3an. CoMaTWyecKue W TEHEpaTHBHBIE MyTamuu. [IpuUHIUIIBI 310pOBOTO




oOpasa *HU3HHU, JUATHOCTUKH, MPOPUIAKTUKHI U JCUEHUS TeHETUYECKUX Oose3Hell.
Menuko-reHeTH4eCKOe KOHCYJIbTUPOBAHHUE. 3HAUCHUE MEIUIIMHCKONW T'€HETUKU B
MIPEIOTBPALCHUH U JICYEHUU TeHeTHYEeCKUX 3a00JIeBaHUH YeoBeKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

1.2

7.3

Cenekuus Kak Hayka U mpolecc. 3apoKACHUE CEJIeKIUH U JOMECTUKALUs. Y YeHue
H.M. BaBunoBa 0 IeHTpax HPOMCXOXKACHUS M MHOTroo0pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl NPOMCXOXKAEHUS JOMAIIHUX >KUBOTHBIX. CopT, mnopoja,
LITaMM

CoBpeMeHHbIE METOABl CENEeKUMHU. MaccoBblii M WMHIUBUAYAIbHBI OTOOpHI B
CCJIEKIIMM DPACTeHUH M KUBOTHBIX. OLleHKa »KcTepbepa. bimskoponcTBeHHOE
CKpeliMBaHue — HMHOpuauMHr. Ywucras snHusg. CKpEeIIMBAHME YUCTBHIX JIMHUM.
I'erepo3uc, win rubpunHas cuwia. HeponcTBeHHOe CKpelMBaHUE — ayTOPUAMHI.
Otnanénnas ruOpuamsanuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U
[IOJIyYE€HUE TIOJUIUIONAOB. JIOCTMIKEHUs CEJIEKIMM pACTEHHUH, >KMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak oTpaciab MpPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarbl
co3nanus pekomOuHanTHOM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Knetounsie KynbTypbl. MUKpOKIOHAIbHOE Pa3MHOKEHUE PAaCTECHUI.
KiioHupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX OPraHU3MOB.
Dkojoryyeckue U dTHUeckue  mpobmembl. MO  —  reHeruyecku
MOJU(UIIMPOBAHHBIC OPTAHU3MBI

11 KJIACC

Kona

11

1.2

1.3

IIpoBepsieMblii 31eMEHT COAEPKAHUSA
DBOTIOMOHHASA OMOJIOTUSI

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBuzerenscrBa  3Bomonuu.  [laneoHTosornueckue:  MOCIIENOBATEIBHOCTD
IIOABJICHUSI BUJIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, MTCPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cXxoAcTBO U paziauuue ¢payH U GIop MaTEPUKOB U OCTPOBOB.
OMOpHOJIOrMYECKHe: CXOACTBA UM  pas3auuus HMOPHOHOB pa3HBIX BHUJOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX NyTeH y Bcex
OpPraHu3MoB

OpomononHas teopus Y. [lapsuna. [Ipeanocsuiki BOSHUKHOBEHUSI JTapBUHU3MA.
JIBuoKy1uie cuibl 3BOJTIOLKK BUAOB Mo [lapBuHY (M30BITOUHOE pa3MHOKEHUE MPU
OTPAaHMUYEHHOCTH PECypcoB, HeomlpeaenéHHas HW3MEHYMBOCTh, Ooppba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

Cunrerndeckass Tteopust sBomtonuu (CTD) U  OCHOBHBIE €€ MOJIOKEHUS.
MuxkposBotonus. Ilonynsanus Kak eIMHULA BUAA U DBOJIIOLUN

1.4

JBwxkynme cuiabl ((akTopsl) HBOJIONMM BHIOB B Hpupoie. MyTarMOHHBIN
nporecc U KOMOMHATUBHAs W3MEHYMBOCTb. [lomynsinuoHHBIE BOJHBI U Apeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBbIM 0TOOpP — HampaBisiomuil daxkTop
9BOTIONUU. POPMBI €CTECTBEHHOTIO 0TOOpA.

[IpucrocobneHHOCTh  OpPraHU3MOB  KaK  pe3yiapTar  3BOJMOLUHU. [Ipumepsl
MPUCTIOCOOJICHUH y OpraHu3MOB. ApoMOpGh 036l U HIHOAANITAITUH.




1.5

Bun u BunooOpasosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUA00OPA30BaHUS:
reorpa)u4eckoe, 3K0JI0rHuecKoe

MakposBomrorusi.  PopMbl  IBONIOLMHU:  (uieTHYecKas,  JAUBEPreHTHAs,
KOHBEpIeHTHasl, napaenbHas. HeoOpaTuMocTs 3Bomonun

Bo3unkHOBEHHE 1 Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuHple MpeACTaBIEHUS O 3apOXKICHUU HKU3HU. HayuHble Trumoresbl
BO3HUKHOBCHHUS JKM3HM Ha 3emiie: aOWOTeHe3 M TMaHCIepMUs. XUMUYecKas
3BOJIOLHUS. OKCHEPUMEHTAIBHOE IOATBEPXKICHHE XUMHYECKOW  HBOJIIOLUH.
Haganbubie stamel Ouonormueckoit sBomroruu. 'unore3a PHK-mupa. IlepBreie
KJIETKHU U UX 3BOMOLUsA. POPMHUPOBAHNME OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

2.2

2.3

2.4

Pa3Butne xu3Hum Ha 3emiie 1o spaM W nepuoaaMm. Kartapxei. Apxeickas u
npoTepo3oiickass dpbl. [lameosolickas 3pa u e€ TepuoAbl: KEMOPHICKUH,
OpJIOBUKCKUW, CUJIYpUHUCKHH, JI€BOHCKUH, KaMEHHOYTOJbHBIM, IEPMCKHIL.
Me3so30iicKas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaitno3zoiickas 3pa u €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOI'€HOBBIH.
XapakTepucTuka KJIMMaTa M TEOJOTMYECKHX mporeccoB. (OCHOBHBIE ATallbl
SBOJIIOIMM PACTUTENILHOTO M KHUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIeHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHu4eCKOoro Mwupa KaK OTpPa)XCHHUC  OBOJIIOIHH. OcCHOBHEBIE
CUCTCMATUYCCKUE I'PYIIIBI OPraHn3MOB

OBojirOIMs 4YeloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mnpeincTaBieHHM o
IPOMCXOXKACHUU YejoBeKka. Meronbl H3ydeHus aHTpororeHeza. CxoactBa u
pa3nuyus YeloBeKa U KUBOTHBIX. CHCTEMaTHIECKOE MOJIOKEHHE YeTIOBEKa.
JBmwxynme cuibl (pakropbl) aHTponoreHesa. HacieacTBeHHass M3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBEHHBIH 00pa3 JKW3HMU, W3TOTOBJICHHE OPYIUil
TPYyJa, MbIIIIJICHHUE, peUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBU DBOJIIOIMM YEJIOBEKAa: aBCTPAIONMUTEKH, YeraoBek
ymensld, YenmoBek npaAMoxoasamui, YemoBek HeaHaepTanbCKkuil, YemoBek
pasyMHbId. Haxoaku HCKONaeMblX OCTAaHKOB, BPEMS CYIECTBOBaHHS, 001aCTh
pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

UYenoseueckue pacbl. OCHOBHBbIE OOJNIBILIME pachl: €BponeouHas (eBpasuiickas),
HETrpo-aBCTpaIONIHAs (9KBaTOpHANIbHAS), MOHT'0JIOUIHAS (a3uarcko-
aMepuKaHckas). UepTsl MprcocoOIEHHOCTH TIPEICTABUTENICH YEIOBEUECKUX pac K
yCIIOBUSM cyliecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpy’Karolas cpeaa

3.1

3.2

3.3

DKOJIOTHSl KaK Hayka. 3aJadyd M paslielbl IKOJIOTHU. MEeTOIbl 3KOJIOTHYECKUX
UCCIICIOBAaHUA. DKOJIIOTHUYECKOEe MHpPOBO33peHue. Cpenbl OOMTaHUS OPraHU3MOB:
BOJ[HAs, HA3EMHO-BO3IyIITHAs, TOYBEHHAs!, BHYTPHOPTaHU3MEHHAs

Oxonorudeckue  ¢akroppl.  Knaccudukamuss — SKolIoruueckux  (hakTopos:
abuoTnueckre, OMOTHYECKHME W aHTpoIoreHHnle. JleiicTBUE 3KOIOrMYECKUX
(hakTOpOB HA OPTraHU3MBI

Abnotndeckue (aKTOpHL: CBET, TEMIEpaTypa, BIAKHOCTh. doromepromusm.
[Ipucniocobnennss OpraHu3MoB K  JCHCTBUIO  a0MOTHYECKHMX  (haKTOPOB.
buonornueckue puTMbl

3.4

buotnueckune dakTopbl. Buabpl OMOTHYECKMX B3aMMOJICHCTBHI: KOHKYPEHIIHS,
XUIIHUYECTBO, MAapa3uTH3M, MYTYalu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIW3M,  HEWUTpanu3M.  3HayeHHe  OUMOTUYECKUX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX




3.5

DKOJIOTHYECKHUE XapaKTECPUCTHUKU ITOITYJIAINH. OCHOBHBIE TOKa3aTeIIN IOIMyJIAHNH
YUCJICHHOCTb, INIOTHOCTb, POXIACMOCTb, CMCPTHOCTH, IIPUPOCT, MHUTpALUL.
I[I/IHaMI/IKa YU CJICHHOCTHU IMOMYJIALUN U eé peryjnus

COO6H.I€CTBa " 5KOJOTHYECKUE CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buaesl-momuHanTel. CBsi3u B
OuoLIEHO3€E

4.2

Okonoruyeckue cucreMsl (9kocucremsl). [lonstue 00 skocucreme U
OouoreoneHo3e. @DOYHKIHOHAIBHBIE KOMIIOHEHTbl SKOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BEIIeCTB U MMOTOK YHEPTUU B KOCUCTEME.
Tpodudeckue (MUIIEBBIC) YPOBHH OSKOCHUCTEMBI. lIuIieBble Iemu U CETH.
OcHOBHBIE TOKa3aTeIM SKOCUCTEMBI: OMOMacca, HPOAYKLHUS. ODKOJOTHYECKUe
OUPAMUJIBL:  MPOAYKIMM, YHCIEHHOCTH, Ounomacchl. CBOMCTBA HIKOCHUCTEM:
YCTOMYMBOCTD, CAMOPEryJisinusl, pazsutue. Cykuneccus

4.3

[TpupoaHbie SKOCUCTEMBI. JKOCUCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO WIIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocHCTEMBI.
buonoruueckoe v X035UCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak daktop ycToWumBocTu dKocucteM. CoxpaHeHHe
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouochepe. ['panuibl, coctaB U CTPYKTypa
ouochepsl. Kuboe BemectBo U ero ¢yHkiuuu. OcobeHHOCTH Ouochepsl Kak
rino0anbHOM sKocucTeMbl. [lMHaMuyeckoe paBHOBecHMEe U oOpaTHas CBs3b B
ouochepe. KpyroBopoTbl BemecTB U OHOTCOXUMHUYECKHUE ITUKIIBI DJIEMEHTOB
(yraepoja, azota). 30HaIbHOCTH OMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBo B Ouochepe 3emiau. AHTPONOreHHbIE M3MEHEHusi B Ouocgepe.
I'moGanpHBIE SKOTOTUYECKHE TTPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YIpaBJIEHUs TNPUPOJHBIMU  pecypcaMu M HX
UCIOJIb30BaHue. JlocTuKeHUs1 OMOJIOTMH U OXPaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penaknueit [laceunuka B.B. AxkumonepHoe o61ectBo «31aTenbeTBo
«ITpocsenienue»

 buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
o HMHdpopManmoHHO-METOUYECKOE TUCEMO 00 0COOEHHOCTSIX MPETNOIaBaHMs
yueOHoro npeameta «buonorus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTKEeHNE METAIIPEAMETHBIX PE3yJIbTaTOB B paMKaX U3yUCHUS
MPEAMETOB €CTECTBEHHO-HAyYHOT0 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHue)
: METOJIMUECKUE peKoMeHaammu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yrnyOnenusiii ypoBeHns): Peanuzanus tpedboannii ®I'OC
cpeaHero o01ero 00pa3oBaHusl : METOANYECKOE MTOCOOUE 1JI YUUTEIIS.
mp_biologiya format-docx 26082023 na-sajt.pdf

e buomnorus (6a3oBeiit ypoBeHs). Peanuzarus @I'OC ocHOBHOTO 001IET0
00pa3oBaHUsI: METOJUYECKOE TTOCOOHE MIJIsl yUUTETIs.
https://clck.ru/3NSBnV

L4 I[JIH MCTOJUYCCKOT'O COITPOBOKIACHUA HpO(l)I/IJ'IBHBIX TCXHOJIOTUYCCKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKUI (PU3HKO-TEXHUYECKHMA

uactutyT (M®TH) pazpadoran nmpoekT «Hayka B perHOHBI»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e Meroauueckne peKOMEHAAUH MO CO3/IaHHI0 KJIACCOB TEXHOJIOTHUYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HUIICH U KJIACCOB ¢ YIITyOJICHHBIM H3YUCHHUEM
MaTeMaTUuKH, GU3UKH, XUMHUH, OUOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alUsIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HanmoHanbHOTOo MpoekTa «ObpazoBanue» (Kpantopuymsl, IT-kyos1, Touku
pocra u zp.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

e Meroanueckue pekoMeHaamu. Opranuzanus B3aumoaencTeus “llkona —
By3 — npeanpusitue’” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

e KonTekcTHbIC 3a1auu. 3a1aHus K yueOHoMy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

e Meronnueckuii keiic. CiierieHHOE HacieaoBaHue npu3HakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe nasledovanie priznako
v.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e budmoteka I{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

