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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHbie TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, CoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOruM, €€ 3HAYeHUH B MTO3HAHUU >KUBOM MPUPOJIBI U 00ECIIEUEHUN
CYIIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma mo Owuonoruum Aa€T NOpeACcTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUS OOYYAIOIIUXCS CpEJCTBAMU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue 1o pasjieJaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaATEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
NeSATeTbHOCTH/Y4EOHBIX JEHCTBUM OOYy4YalOIIMXCSA 10 OCBOCHHMIO COJACPIKAHUSA
OMOJIOrMYecKOro o0pa3oBaHMUsL.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss 4emy B Hel
IPOCMATPUBAETCS HANPABJICHHOCTh Ha Pa3BUTHE 3HAHUM, CBS3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpPUPOIHOU cpene.
[ToaTOMy Hapsiy ¢ M3ydyeHHEM OOIEOMOJIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM 4YHcle: TpOQUIAKTUKKA HACIEACTBEHHBIX 3a00JIEBAHMI YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpY)KAlOIIeW NPUPOJHOM cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs



YCIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyaJlbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (GopMUpOBaHHE y  OOyYaroIIMXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, pacIIupsieT U 0000IIaeT 3HAHUS O JKUBOW Mpupoje, eé
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOIIECHHSI K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenne 6uosornn odecrneynBaeT yciaoBHs sl (hOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOXKEHUS O NpeJHA3HAYECHUM Y4YEOHOTo IMpeameTra
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3ULIMH KyJIbTYpOCOOOpPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHWM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMoIOrMYecKoro oopa3zoBaHusl.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buonorusy»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBONIOLMS KUBON NPUPOJIBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIONIb30BaTh ATH 3HAHHS MAJIi TPAMOTHBIX JIEHCTBUH B OTHOIICHUU OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOCHHME OOYyYaIOIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLUH, BBIAAKOLIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH M MOJAXOJOB K H3YYEHHMIO JKHUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHUpa JKMBOW IIPUPOJABI HAa OCHOBAHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IIPU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHue y OOydYalOIIMXCS YMEHMHA WIUTIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOIIOICHUS dTHISCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCETHEBHOM XKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero oOmiero oobpazoBanus yueOHbIN npenmer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4eOHbBIM MPEAMETOM.



Jlnst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEHET0 00IIIero 0Opa3oBaHuUs
oTBoauTcs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoHcTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIeMEeHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEeKylbl (TIepBUYHAs, BTOPWUYHAs, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

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

Jlumuaer:  Tpuraunepuabl, QGocomunuasl, crepouasl. [ wapoduILHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenune u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiyiekyisl /IHK kak renermueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHIPHUH, ILIACTHJBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: saepHas 000JouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpenenieHue XUMHUYECKUMX DJJIIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «HykmennoBsie kuciotbl. JJHK», «Ctpoenue mMosexybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHME Ui IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl UK KaTalla3bl)y.

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

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

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCcuHTe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonns. bpoxenue u ero Buibl. KuciopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancmsauus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacrteHuii, >XUBOTHBIX M UEJOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

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

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

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii 1MWK, WM JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI  Pa3MHOKEHHUS W  WHIAUBUIYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U 1mojoBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. Ilpouecchl, MPOUCXOAIINE HA CTagusX MeWo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuME M Pa3BUTHE MOJIOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YpOICTBa.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOE€HHE TOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHS T€HETUKHU. POb HUTOIOTUH
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMAX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctotel ramer. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMBI. ['oMorameTrHeie W rereporaMeTHble oOpraHusMbl. HacnepgoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranOHHbIN psil ¥ BapUallMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYHMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMW
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPUIAKTUKY U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (Hopma, myTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabota Ne 6. «3yuenne MoaupUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckne W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU 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: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIHME CHUJIBI HBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalloOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. JIunnei, 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», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsiuum»,  «MyTtanuuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3odunay (Hopma, MyTaru (pOpMbI KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEePUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOU ABoMonMU. HavaabHblie Tamns
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnyecKux IporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HSBONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

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

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxoasamuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CICMKH WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3Jesbl SKOJOTUH. MeToabl 3KOIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckre, OUMOTHMYECKHE U AaHTPOIOTreHHbIE. JIeHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKHUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdosmorndeckrue 0COOEHHOCTH PaCTEHUHN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peylleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPIUU B HKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCUCTEMBI. [luWimeBble IemMd W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIEca.

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

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omocdepe. ['panuiiei, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yriepona,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOoA», «IlouBa — BakHeiIIass cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJJIEKIIMU PACTeHUH U
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®enepanun, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHUSA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUM 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  00pa30BaHMsI, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMUA, UCTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

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

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAILIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHWs 3HA4YEeHHUs] OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 3J10POBbS 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), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHUE MOCIEJACTBUN W HENMPUATUS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TIPU PEIICHHH TPOOJIEM, CBS3aHHBIX C pallMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
MPUPOIHON Cpelie, YMEHHE NPOTHO3WPOBATh HEOJIATOMPUATHBIE JKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTHUKHA, OCHOBAHHOIO HA JUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

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

MOHMMaHUE creruduKd OWOJIOTMM KaK HayKd, OCO3HaHUs €€ poJu B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU /JII COBPEMEHHOW LMBHJIM3ALNU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHuss  Mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUPA M MPOUCXOIANINX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMNA MO OWOJIOTHH B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHBIC MOHSTHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, NPUHIMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHUE,  WU3MEpPEHHUE, OKCIEPUMEHT U  JAPYrux),
YHUBEpCAJIbHbIE y4eOHbIE JAeHCTBHS (IIO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

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

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

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
NeCTBUSMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBICHUI
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui IPeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX M COITUAIBHBIX MPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCcTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUUHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ I0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;

(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 KYJbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUSA MO €€ NOCTUXEHHIO: COCTABJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHWBATh HUJEHU C TO3ULHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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 OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHS NpoOJieMbl €  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKUM MU CBOEBPEMEHHO IIPUHUMATh PELIEHUS 10 HUX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAINA3E pPE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue ais yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3AHHBIX ¢ Ouosoruedd. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKpPbIBaTh COJAEpKAHUE OHUOJIOTMYECKUX TEPMHMHOB M TOHATHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIHSI ), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pacTteHuili H. . BaBuioBa), onpeaensTe rpaHULlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, MCHOJb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAWUBUAYAJBHOTO pPa3BUTUS  OpraHu3Mma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY’KaIOIIUX JIIO/IeH, COOMI0IEHUS] HOPM IPAMOTHOTO TOBEJCHHS B OKPY>KaIoIIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUHOE CKpPEUIMBAaHUE, CIEIUICHHOE HACcleJOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PY0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuaybl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALKSA, TeHO(OHA, SBOIIOIMS, ABWXKYIIKUE CUIIBI ((PaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IeMd MHUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOpuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



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 PackpriBatTh copepkaHue TEPMUHOB
HayK ¢ 00I1IeCTBEHHBIMHU, TEXHUYECKUMU Y [IOHATHI: HAYyYHOE MUPOBO33PEHUE,
U JPYTUMU €CTECTBCHHBIMHU HayKaMH, Hay4Hasi KApTUHA MUPA, HAYYHBIA METOI,
dbunocodueit, peaurueit, STUKOM, TAIIOTE3a, TEOPHUA, METOAbI
ACTETHKOW U MpaBoM. PoJtb Orosiorun UCCIICTOBAHMAL.
B D OPMUPOBAHUH COBPEMEHHOI HAYTHOIH XapakTepu3oBaTh OHOJIOTHIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX e MECTO 1 pOJIb CPEIH APyTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnsars pa3enbl OMOJIOTHH
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU U3yUCHHUS.
Iopmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxxHENIIME OTPACIIH
H. K. Konwuos, /. Yorcon u @. Kpuk. GHONOTHYECKHX SHAHMIA H 3a.1a4H,
Tabnuywl u cxemwvi: «MeTObI TO3HAHUS crosme nepen 6uonorneii XXI B.
YKUBOM TIPUPOIBI»

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOU PackpriBaTh coepxaHrue TEpMUHOB

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

Y MIOHATUH: HAYYHBIA METOJI, METObI
HUCCIICTOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MMO3HAHUS )KUBOU MTPUPOJIBI: HAOIIOICHHE,
DKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnonbs30BaHuE pa3InUHbIX METOJOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJ1acCU(UKaLusi, MOJECIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JTaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

XKusble cuctembl (OUOCUCTEMBI)
KaK IpeJAMET U3y4eHUsI OMOJIOTHH.
OTnu4ane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBI.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMOCUCTEM: MOJIEKYJISIPHBIH,
OPTraHOUIHO-KJIIETOYHBIM,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUIOBOM,
SKOCUCTEMHBIN
(OHMOTeOLIEHOTHYECKUIA),
OrOChEepHBIIL.

Hayxku, nzydaroniye 6uocucTeMsl
Ha pa3HbIX YPOBHSIX OpraHu3aliu.

PackpbIBaTh coJiep;KaHUE TEPMUHOB

Y IOHSTHI: CHCTEMAa, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA )KUBBIX CUCTEM,
0OMEH BeIleCTB, PA3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3ApaKUMOCTbh,
AHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy JXKU3HU (OMOCHUCTEM).
XapakTepu3oBaTh MPUHITUIIBI
OopraHu3aIuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBHBIE CBOMCTBA
KUBOTO: €[IMHCTBO XUMUYECKOTO
COCTaBa, pa3ApaKuMOCTh, JIBHXKEHUE,
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JHemoncmpayuu:

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

rOMeoCTa3, POCT U pa3BUTHE,
HACJICICTBEHHOCTh, HK3MEHYNUBOCTD,
ABOJIIONUS (TIPUCTIOCOOJICHHE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pPa3HOTO YPOBHS OpraHU3aIIH

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MpoTeKarolme B OMocCucTeMax:

O0OMEH BEILIECTB U MPEBPAICHUE
HHEPrUM, CAMOBOCIIPOU3BEICHHE,
CaMOpETyJIAIINS, Pa3BUTHE.

CoOmronath npaBusa 6€peKHOTO
OTHOIIEHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KkineTku. Boga
Y MUHEPAJIBHBIE COJTU

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE 3JIEMCHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BenecTB B kieTke. [logaepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Luaepammer: «Pacupenenenue

XUMHYECKHUX DJIEMEHTOB B HEXKMBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHUI: AJIEMEHThI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaIbHbIEC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

JloKa3pIBaTh €MHCTBO 3JIEMEHTHOT'O
COCTaBa KaK OJJHO U3 CBOMCTB KUBOTO.
Pacnipenenste XuMHYECKHE 3JIEMEHTHI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

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

I10 rpyuiiaM B 3aBUCHMOCTHU

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPTaHU3MC; XapaKTCPHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISABISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €T0 q)YHKHI/I}IMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEPHI OEITKOB. U TIOHSTHIL: OEJIKU, TOJTUMEDHI,
HezameHnMble 1 3aMeHUMBbIE MOHOMEPBI, AMUHOKHUCIIOTHI, IENITHIHAS
AMUHOKHCIIOTH. AMHHOKHUCTIOTHBIH CBA3b, OJUIENTU], IEHATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI Xapaktepu3oBaTh O€IKH KakK KJ1acc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpraHUYECKUX COECIUHEHN;
TPETUYHAS U YCTBEPTHYHAS CTPYKTypa). | KJIacCU()UIUPOBATH UX [10 CTPOECHUIO
XHUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILISIPHBIC OCIKH),
buonoruueckue GyHKIMH OETIKOB. MEePEUUCIIATh U XapaKTepU30BaTh
Jemoncmpayuu: (GyHKIIUU OCIKOB
Tabnuywvl u cxemwl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBOH MUKPOCKOIIL,
MUKPOIPENapaThl
3.3 | ®epMeHThI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiep>kaHre TEPMUHOB
OuosornyecKue KaTajau3aTophl. Y TIOHATHI: PEPMEHTHI, AKTUBHBIH IIEHTD,
KaTaJIM3aTOPBI CrtpoeHue pepMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTsl. Butamussi.
Otnuuust pepMeHTOB

Ko(epMeHThI, OeTTKI-aKTUBATOPHI
1 OCJIKU-UHTUOUTOPHI.
Yka3bIiBaTh OTIUIHS (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemvi: «CTpoeHHE
dbepmeHTay.

Obopyodosanue.: 000pyI0BaHUE

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

JlaGoparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bI

WM KaTaias3bl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATDH POJIb (PEPMEHTOB

B ()YHKIIMOHUPOBAHUU JKUBBIX CUCTEM,
B IIPOMBIIIUIEHHOCTH, B MEJIUIIMHE,

B MOBCEIHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYTIIeBoibl: MOHOCAXapu Ikl (TITF0KO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue GyHKIIUN YTIIEBOOB.
JIumuapl: TPUTTUTIEPUIBI,
dbocdomunubl, CTEPOUIHI.

IMunpodunsHO-THAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJI0B, OEJIKOB

Y JINMUJI0B KaK HICTOYHUKOB SHEPTHUH.
Jemoncmpavyuu:

Tabnuywl u cxemol. «YTIAECBOIBI,
«JInmmaeny.

PackpbiBath coniepkaHie TEPMUHOB

Y TIOHSTHI: YTJIEBOIbI, MOHOCAXapH/IbI,
JMcaxapu/Ibl, TIOJTUCAXapHIbI, TII0K03a,
prbo03a, 1e30Kcupudo03a, caxaposa,
JAKTO3a, MaJbT03a, LIeJITI0I03a
(k1eTyarka), Kpaxmal, IITUKOTeH;
JIUTINJIBI, TPUTTULEPUIbI (GKUPHI, Macia),
dhochomunuabl, CTEpOUIBI.
XapakTepu3oBaTh YIJIEBO/IbI,

JUTUBI KaK KJIACC OPTaHUYECKHUX
COCIMHCHUU.

KnaccudummpoBars yrieBoabl U JIATTHATBI
M0 CTPOEHUIO; EPEUUCIIATh PYHKIIUU
YTJIEBOJIOB U JIUITHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHUM,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku u300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOI0OB, JTUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIOT. CTpoeHune kucnota (JJHK), pubonyknennonas
u pyukuuu JTHK. Ctpoenue u pyukuu | kucnora (PHK), nykneorns,
PHK. AT®: crpoenue u pyHKIHUN. IIOJIMHYKJICOTUAHAS LEIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, ®@. Kpuk, ¢dbyukuu IHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HaCJIEICTBEHHOW UH(OPMAIIUH); BUIBI
Tabauywl u cxemvi: PHK (unopmanionHasi, TpaHCIIOpTHAS,
«Hyxneunossie kuciotsl; [JHKY, pubocomanbHas); ageHo3uHTpudocdar
«buocunres 0enkay, « CTpoeHue (AT®D), makposprudeckas CBs3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCTUHEHUS
MUKpOIpenaparbl Y HOCUTEJIA HACJIEACTBEHHOM
MH(OpPMALIUH.
OtMmeyaTh 0COOEHHOCTU CTPOCHHUS
MoJieKyJ1 HykJIenHoBbIX kuciot (JHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOECHHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | ctopus u meTojibl [{utonorus — Hayka O KJIETKE. PackpriBath cozepxaHue TEPMUHOB

U3Y4YECHUS KIIETKH.
Kiterounas teopus

Kiterounas reopus — npumep
B3aUMOJCHCTBUS UAEH U (PaKTOB

Y TIOHSTHUI: KJIETKa, IUTOJIOTUS;
PacKpbIBaTh COAEPIKAHUE MOJIOKEHUI
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B HAyYHOM ITO3HAHUH.
Mertoabl U3ydyeHus KIETKH.
Jemoncmpayuu:

llopmpempul:

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

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

KJIETOYHOM TEOPHHU.

[lepeunciarh U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHE)

3.7

Kierka
KaK I1eJIOCTHAas
JKHBas CUCTEMA

KieTka kak 11es10cTHas xKuBasi CUCTEMA.
OO01ure Npu3HAKK KIETOK: 3aMKHYyTast
Hapy»Has MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
AYKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
JYKapUOTUYECKOU KIeTKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpulHO# KiteTku. [loBepXHOCTHBIE
CTPYKTYpbI — KJIETOYHAsI CTEHKA,
TTIMKOKAJIUKC, UX (PyHKUIUU.
[TnazmaTudeckasimeMOpaHa,

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHSTH: KJIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIeCKast
MeMOpaHa (TuiazmanemMma), TTHKOKAJIMKC,
TPaAHCIOPT BELIECTB (MaCCUBHBIH,
aKTUBHBIN ), DHAOLUUTO3 ((haromuTo3s,
MUHOLIUTO3), 9K301IUTO3, KJIETOUHAS
CTEHKA, HYKJICOUI.

CpaBHUBaTh MeX1y cO00i
HYKapUOTHUECKUE U MPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
’KUBOTHBIX, paCT€HUI 1 rpudoB
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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
AYKAPUOTUYECKOM 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 OpraHoW/IbI.
OnnomMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OpTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUIA

v miactud. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxirouenus. Anpo — peryisaTtopHbIn
LEeHTp KIeTKU. CTpOCHHUE siipa: sjiepHast
000J104Ka, KapuoIjiazma, XpoMaTHH,

PackppIBaTh copepkaHrie TEPMUHOB

Y TIOHSITHIA: ITUTOTIIa3Ma, OPTaHOM/IHI,
sHom1azMarudeckasceTs (I11C),
anmapat [ oJIbKH, TH30COMBI, BAKyOJTb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIACTHI, JISUKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOUHBIN
1EeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUCHHUS, PO, siIepHast
000J109Ka, KapuoIjia3Ma, XpoOMaTHH,
SITPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300pakKeHUAM

¥ Ha MUKpOTIpernaparax;

37



SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

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

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

P. Bupxos.

Tabauywt u cxemor: «CTpoeHue
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuvie u npakmuueckue
pabomot:

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

KJIACCU(DUITMPOBATH OPTaHOU/IBI

B 3aBUCUMOCTH OT OCOOEHHOCTEM UX
cTpoeHus (0JTHOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHEIE);
OMKCHIBATH (PYHKIIUU KAXKIOTO
OpraHoM/1a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUsl, nepeaadn (yABOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHILIKS) HACIEACTBEHHON
uH(pOpMaIIUHU KIETKH.

[lepeuncnsiTh 1 OMUCHIBATH KOMIIOHEHTHI
a5pa 1 ux QyHKIINH;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBHOU U JKUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TpaHCIIOPTa BEUIECTB B KJIETKE

HToro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeEIIeCTB, MM METa0OJIU3M. PackpbIBaTh cojiepkaHrie TEPMUHOB
[Inactnyeckui Accumuitsinus (TIacTUYeCKUi 0OMEH) Y TIOHATUH: OOMEH BEIIECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTaboIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIINS, TUTACTUIECKUN OOMEH,
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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 MOBHIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHHE XEMOCHUHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpavyuu:

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

JTUCCUMUJISITNS, SHEPTETUUECKUI OOMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUYNK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOIME B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyna ATO.

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

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OuenuBath 3HaUeHUE (POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emIle

4.2

DHepreTuYeCcKui
obmeH

DHEpPreTHUecKuii 0OMEH B KIICTKE.
Pacmienienue BemecTs, BBIJCICHHE

U aKKyMYJIMPOBAaHHE SHEPTUU B KIIETKE.
DTanbl SHEPreTHIeCKOro oOMeHa.
['mukonu3. bpoxkeHnuen ero BUbl.

PackppiBath copepkaHue TEPMUHOB

U MOHSATUIN: DHEPreTUYECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIIUPTOBOE OPOKEHUE, OMOJIOTHYECKOE
OKHUCJICHHUE, KJIECTOYHOE JbIXaHHE,
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KucnoponHoe okucienue,

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

Jemoncmpayuu:
Tabauywvl u cxemol: « TUMBITATAHUS,
«MeTabomm3my», <K MUTOXOHIPHS,

«JHepreTUYecKul 0OMeH»

TUCCUMUIIATIHUS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEIECTB

Y TIpeBpaIlleHUe SHEPTuu (METa0b0IM3M)
KaK OJIHO UX CBOMCTB HBOTO.
[TepeunciaTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuatek TunEl 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBI

U TeTepOTPOHBIIA.

OnucheIBaTh 3TAIBI SHEPTETUUECKOTO
oOmeHa (TOArOTOBUTEbHBIM,
OECKUCIOPOIHBIN, KUCITOPOIHBIH)

Y CPaBHHMBATh UX MEXKY COOOMH.
XapakTepru30BaTh PEaKIUH TIHKOJIN3A,
OpOKEeHUSI, KJIETOUYHOTO JbIXaHUS;
BBISIBIIATH PUYMHHO-CJICACTBEHHBIC
CBSI3U MEXKTY TJIUKOJIU30M, KJIETOUHBIM
IBIXaHWEM U CUHTE30M MOJIEKYT ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reHeTudeckoi nupopmauu
B KJIeTKe. | eHeTHUeCcKU KO HUero

PackpriBaTh coniepxaHre TEPMUHOB
U TOHSTHUN: T'eH, TCHETUYECKUU KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIHUA,
TPAHCJIALUS, KOJOH, aHTUKO/IOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbnos.

Tabauyet u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunres Oenkay, «Permukanms JTHKy,
«I'eHeTHYECKHUM KoY.

Obopyodosanue: MOEIN- alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«buocunTes 6enka

pubocoma, ieHTpabHas JoTMa,
MOJIEKYJISIpHAst OUOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJa (TPUTIIIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKIECHHOCTH, YHUBEPCATHLHOCTD,
HETNIEPEKPHIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuceIBaTh ATANbI peaTn3aIiu
HaCJIEICTBEHHOW MH(OPMAIUU B KIIETKE.
CpaBHUBaTh PeaKMd MATPUIHOTO
cuntezamoiiekyn PHK u Genka B kieTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
Hcropwust OTKpBITHSI BUPYCOB

(. . NBanoBckuit).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHonedunura uesoBeka
(BUY) — Bo30yauTenb

CIIM[a. OOpaTHast TpaHCKPUIILKS,
peBepTasza u MHTerpasa.
[IpodunakTuka pacrnpocTpaHeHHsI
BUPYCHBIX 3a00JI€BaHUI.

PackpriBath conepxaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcuj, bakrepuodar, BUpYyC
uMMmyHoaeduiTa yenoseka (BUY),
OHKOT€HHbBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJICTOUHYIO (OPMY JKU3HH;
0COOEHHOCTH CTPOCHUS

U )KM3HEIeATEeIbHOCTH BUPYCOB.
OnuceIBaTh )KU3HCHHBIN ITUKI BUPYCOB
UMMYHOJE(PHUIINTA YETOBEKA; pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunou
MO03auKu), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: J1. . IBaHOBCKHIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarny; «CtpoeHue

1 >ku3HeHHBbIN nukia Bupyca CITINda,
OakTepuodaray.

Obopyodosanue.: MOJENb CTPYKTYPhI
JHK; MmarauTHas MOJe/Ib-aNIMKAIIs
«CTpoeHUE KICTKI»

OO60CHOBBIBATH U COOJIIOIATH MEPHI
npodUIAKTUKU PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecniupaTopHBbIe, KEITYA0UHO-
KUIIeYHbIE, KICIIEBON SHIIE(ATHT,
BUY-undexrms)

Htoro yacos 1o teme 6
Tema 5. PazMHOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COIepikaHHEe TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Ipoueccsl, mpoTekaroiue B UHTEpPase.
Pennukanus — peakuys MaTpU4IHOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ Ha0OpbI. XpOMaTHU/IBI.
[uTonornyeckue OCHOBBI Pa3MHOXKEHHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
IPOUCXOSIINE HA Pa3HbIX CTAUAX
MUTO3a. BUOJOTHYECKUI CMBICII MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
anomnTo3.

W TIOHATHM: KJICTOYHBIN ITUKII,
uHTepdasza, peayrimKaims, XxpoMocoma,
KapUOTHII, TAIUIOWIHBIN, TUTIION AHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTtaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HESHHBIN ITUKJT KJIETKU,
MEPEUYUCTISATh U XapaKTepU30BaTh
MEePUO/Ibl KIETOYHOTO 1UKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ Ha0OPHI KJIETOK.
CpaBHUBATh CTa MU MUTO3A.

Paznuuars Ha MUKponpenapaTax
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JHemoncmpayuu:

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

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

Jlabopamopnwie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYHMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHTO32

5.2

dopmbl
Pa3MHOKEHUSA
OpPraHu3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
0ecroJioe U MoJoBoeE.

Bupl 6ecrnionioro pa3sMHOXKEHHUS:
JICIICHUE HAJIBOE Y TTIOYKOBAHUE
OJIHO- 1 MHOTOKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUYCHUE
JUTSCETICKITNH.

[TosmoBo€ pa3MHOXKEHUE, ETOOTINYUA
oT 6ecroJIoro.

PackpeiBath copepkaHue TEPMUHOB
Y TIOHSITU: PA3MHOXKEHUE, KIIOH,
MTOJIOBBIC KJICTKH (raMeThl),
SULEKIIETKA, CIEPMATO30U 1, 3UT0TA,
JelICHHUE HaJBOEC, IIOYKOBAHUE,
CropyJisiius, pparMeHTaIus,
BETreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTIbIJICHHE,
JIBOMHOE OTJIOJIOTBOPEHUE, TIOJIOBHIC
’KEIIe3bl, CCMCHHHKH, TMUHUKH,
OILIOZIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

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

XapakTepru3oBaTh 0COOCHHOCTH

Y 3HaYCHHE OECTOJIOTO

1 TIOJIOBOTO CITIOCOO0B

Pa3MHOKCHHSI.

Boienars BuabI O€coaoro
Pa3MHOKEHUS; BBISBIISATH B3aMOCBSI3U
Mexay popmamu u cocodamu
Pa3MHOXEHUS, U UX OHOJIOTHIECKUM
3HAYEHUEM.

Brnanets npremMamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJIOBBIC KIICTKH:
STUTICKJICTKH, CTIEPMATO30H/IbI;
BBISIBIIATH OCOOCHHOCTHU

HUXCTPOCHHUSI

5.3

Meiios

Meiios. Ctaguu meiio3a. [Ipoueccsi,
IPOUCXOJIAIIME HA CTAIUSIX MEi103a.
[ToBeneHne XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

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

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJEIb-anIlIuKAIUs
«JleneHue KIeTKM»

PackpeiBath copeprkaHue TEPMUHOB

U TIOHATHM: MEH03, KOHbIOT AU
XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepu3oBaTh MEH03 Kak Crocoo
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
10 CTaJusIM; CPAaBHUBATH CTAJIUU MeH03a
Y MHUTO3a.

Paznuuathk Ha pUCYHKax CTaguu Meno3a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — nporecc 06pa3oBaHus PackpbiBaTh cosiep>kaHlEe TEPMUHOB
U pa3BUTHE MTOJIOBBIX KJIETOK YKUBOTHBIX. Y MTOHSITUI: TaMETOTeHE3, CIEPMATOreHE3,
MTOJIOBBIX KJIETOK. [TonoBekle Kemne3bl: CEMEHHUKHU OOT€HE3, CIEPMATO30M /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SUIIEKIIETKA, OJISIPHBIE TEIbIA.
MTOJIOBBIX KJIETOK — raMeT (CepMaTo30M I, | XapakTepu3oBaTh 0COOEHHOCTU
SIMIEKIIETKA) — CIIEpMaTOreHE3 raMeToreHesa y sUBOTHBIX U €T0 CTa/IUH;
u oorene3. OCOOEHHOCTU CTPOCHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OTIMCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MIPOIIECC UX PA3BUTHUSI.
OmnonorBopenue. [lapTeHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jemoncmpayuu: OnuceiBaTh OIIOIOTBOPEHUE,
Tabauywt u cxemor: «lIpsmoen HepsiMoe | OMOJIOTMYECKOE 3HAUECHUE
paszBuTHe, «I'ameToreHes OTIOAOTBOPEHUS
y MJICKOTIUTAIOUTUXHU YEJIOBEKaY.
Obopyodosanue: MoJeIb MeTa(azHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CrepMaTo30U/IbI
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuvie u npakmuueckue
pabomol:
JlaGoparopHas padota Ne 4. «3yuenue
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coep:KaHHe TEPMUHOB
pa3BUTHE OMOpHOHANTBHOE Pa3BUTHE Y TIOHSITUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3UTr0Ta, IpOoOJIeHKE, OJaCTOMEPHI,

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», «IIpsmoe u Henpsmoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJia, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMYMHOYHOE); MeTaMop(do3,
Meracropa, MHUKpOCIOpa, MbUIbIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OIJIOJJOTBOPEHHUE.
Onpenensartsb dTarbl SMOPUOHATIHLHOTO
Pa3BUTHS XOPIOBBIX HAa CXEMax

Y TperapaTax U OMUCHIBATH MPOIIECCHI,
MIPOUCXOISIIIINE HA KAXKJIOM JTarle.
CpaBHMBATh MEPUOJIBI OHTOTCHE3A;
MPsIMOE U HETIPAMOE (JTMYMHOYHOE)
MOCTAIMOPUOHAIBHOE Pa3BUTHE,
3apOBIIIHN YeJIOBEKA U JPYTHX
XOP/IOBBIX.

OOBIICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMop(ho30M;
OTPHUIATEITFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeloBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTUTOIOTBOPEHMS y IIBETKOBBIX
pacTeHuit

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepKaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pons nuronoruu u sSMOpHoaorun Y TIOHSTHIL: T€H, TEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU F'eHETUKU. Bkiaz (dbeHoTHII, XPOMOCOMBI, AJIJICNIbHBIE T€HBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (anmnenun), rOMO3UrOTa, TE€TEPO3UTOTA,
B Pa3BUTHE F'€HETUKU. METOIbl TCHETUKH | JOMUHAHTHBIN NPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YucTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUS, THOPUL.
TE€HETHUYECKUN ). [lepeuncrarb U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIJISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUN. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE TPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosb30BaThHCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopydosanue: MOJI€Tb- ANITITUKALIUS JUISL 3aIIMCU TEHOTUITNYECKHUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHHUS
repoapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHMUS PackpbIBaTh cofiep:kaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSATUIN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBanue, (eHOTUITMYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpynIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro nokoyeHus. [IpaBuio | YucThie TUHUH, JOMUHUPOBAHUE TEHOB

AOMHWHUPOBAHMA. 3aKoH pacCHICIVICHUSA
IMPU3HAKOB. ['mmoTtes3a 4YuCcTOTHI ramerT.
ITonHOEM HEmoaHOE AOMHWHHUPOBAHKC.

(mOJTHOE, HETOIHOE), PaCLIEIVICHHE
B IIOTOMCTBE.
OnuceIBaTh METOJIMKY MPOBEICHUS

47



JHemoncmpayuu:

Ilopmpemuwi: 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
HACJICIOBAHUS OJIHOW Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBaTh conep:kaHue 3aKOHOB
€AMHO00pa3usl THOPUAOB IEPBOTO
MTOKOJICHUS Y 3aKOHA PACILIETUICHHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXEMbl MOHOTHOPUTHOTO
CKpelIuBaHus, OObACHSITH €T0
[IHUTOJIOTUYECKHE OCHOBBI U PEIIATh
TEHETUYECKUE 3aaUn

Ha MOHOTHOpPUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpENTUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurnOpugHOE
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS .
Obopyodosanue: MOJIEIb- alTUIUKAIIUS
«JlurubpuiHoe CKpenBaHue)

PackpbiBaTh cojiepkaHU€ TEPMHUHOB

Y TIOHSATHUM: TUTUOPUIHOE CKPEIIMBAHUE,
aHAJIM3UPYIOIIEE CKPEIIMBaHUE.
OmnwuceiBaTh onbITH I'. MeHaens

10 U3YUYEHHIO HACJICAOBAHUS IBYX Iap
MPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpsIBaTh coziepkaHue 3aKOHa
HE3aBUCUMOTOHACJIEAOBAHUS TPU3HAKOB.
IIpumeHsaTs MaTEMaTHYECKUN pacyeT

C TIOMOUIBI0 METOJA MEPEMHOKECHUS
BEPOSITHOCTEH M 3aMHUCh C MOMOIIBIO
(hCHOTHIMMYECKUX PAJTUKAIIOB
paclIeIIEHUs] TPU3HAKOB Y MOTOMKOB
10 (PEHOTHUITY U TEHOTHITY.

3anuchiBaTh CXEMbl JTUTHOPUJIHOTO
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CKpCIIUBAaHUA, O0OBACHATH €TI0
IMUTOJIOTNMYCCKHUEC OCHOBLI U pCIIATh
I'CHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCUIMBAHHUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerjiecHHOMY
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: MAKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mopenb-anmnkanus «llepekpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabomot:

JlaGoparopnas padota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIIUBaHUS

PackpriBaTh coneprkanne TEPMUHOB

Y ITIOHATUH: CLIETUICHHOE HACJIEI0BAHNE
MPU3HAKOB, PEKOMOMHALINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOpPraHu/a.

HaspiBaTh OCHOBHBIE I1OJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T. Moprana;
pPacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o ClueruieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUS CUEIJIEHNS MEK 1y TEHAMU.
3anuchIBaTh CXEMbI CKPELMBAHUS

IIPY CLCIICHHOM HACJIEI0BAHUH,
OOBACHSTH NPUUMUHBI PEKOMOMHAIIUU
I'€HOB, ONPENEIIATH YACIIO TPYIIII
CLEIJICHUS TEHOB; PEIIATh TEHETUYECKHE
34144 HA CLICIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HA TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'enernka nona. XpoMocoMHOE PackpbIBaTh cofiepKaHue TEPMUHOB
Hacnenosanue OIIpEeNEICHHE TOJIa. AYTOCOMBI Y TIOHATUI: XPOMOCOMHBII Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | @yTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLEIUICHHBIX C [TOJIOM U IeTepPOraMeTHbIE OPraHU3MBI. TrOMOT'aMETHBIN 1101, F€TEPOraMETHBII

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLEIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C MOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOIMUECKUE OCHOBBI
Ilopmpemuwi: I'. Menaens, T. Mopras, XPOMOCOMHOT'O MEXaHU3MAa ONIPEAECIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuyer u cxemvi: «I'eHeTHKa 1101y, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIENOBaHUS, HACJIEJOBaHMs IPU3HAKOB, CLEIITICHHBIX
CLICTUIEHHOTO C ITOJIOM», «KaproTunsl Y HE CLEIIEHHBIX CIIOJIOM. PemaTth
YeJIOBEKA U KUBOTHBIX» IeHETUYECKUE 3a]a4X Ha HACIICJOBAaHUE
CLICTUICHHBIX C I10JIOM ITPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3MeHunBOCTh. BHIbI H3MEHUNBOCTH: PackpriBaTh copepkaHue TEPMUHOB
Henacnencreennas HEHACJICICTBEHHAs U HACJIEJCTBEHHASI. Y TIOHATUIN: U3MEHYUBOCTb,
U3MEHYHUBOCTb Pounb cpenbl B HEHACIEICTBEHHOM HACJIECTBEHHAs! U3MEHYHUBOCTD,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuuonHsbii psa v BapuallMOHHas
KkpuBas. Hopma peakuuu npusHaxa.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEAKLIUH.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHYHBOCTb,
BApUAIIMOHHBIN psiJi, BApUAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMAa PEAKLNH, KOJINYECTBEHHBIE
Y KQUECTBEHHBIC MTPU3HAKH.
KnaccuduimpoBats BUIbI
M3MEHYMBOCTH U BBISIBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHYMBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

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

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[lepeuncnsats cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

1 OOBSCHSTH €€ 3HAaUCHHE

TUTSl OPTaHU3MOB.

PaznnyaTh KOJIMYECTBEHHBIC

Y KQUECTBEHHBIC NIPU3HAKH; CTPOUTD
BAPUALIMOHHBIN psJl, BAPUALIMOHHYIO
KPUBYIO, BBIUYUCIIATH CPEIHEE 3HAUCHHE
MpU3HAKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Krnaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa ¥ NpUYUHBI MyTaLUN.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

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

Ilopmpemui: I'. ne ®pu3, H. U1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAs

PackpriBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
M3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYMBOCTb, MyTAallUOHHAS
U3MEHYUBOCTb, MYTaHT, MyTallMH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu30oBaTh HACIEACTBEHHYIO
M3MEHYMBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHX PSIIOB

B HACJI€JICTBEHHOW U3BMEHYMBOCTHU

H. . BaBuiioBa u 0OBICHSTH €ro
3HAUYCHUEJISI OMOJIOTHH W CEJICKITUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTalUH.

OOBSICHATH IPUYMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.
Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «Jpo3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnwie u npakmuueckue
pabomol:

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

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHuBaTh BUbl MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
WU3MEHYMBOCTH, UCTOUHUKHU MYTareHOB
B OKpY Karomen cpejie (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHUUBOCTb

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,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

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

C HaCJICACTBEHHOM
MPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
0ose3an. ComaTH4YeCKue

Y TCHEPATUBHBIC MyTallUH.

PackpriBaTh cofepkaHUE TEPMUHOB

Y TIOHSTHIA: KAPUOTHIT YEIIOBEKa,
[IUTOTEHETHUECKUN METO/I,
TeHEAIOTUIECKUI METO/I, POAOCIOBHEIE,
OJM3HELIOBBI METO/1, HACIICCTBEHHBIE
Oomne3Hu: (MOHOTEHHBIE,

C HACJIEACTBEHHOU
PEIPACIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHHE.

[lepeuncnsiTb 0COOEHHOCTH U3yUEHUS
TCHETHKH YEJIOBEKA; IPUBOIUTH
MpUMEPHI HACJIEICTBEHHBIX O0JIe3HEH
Ye0BeKa, XapaKTepPU30BaTh METO bl UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUCHUE
MEIUKO-TE€HETHYECKOTO
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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.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuueckas pabora Ne 2.
«CocraBiicHHE M aHAIN3 POIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHUSI.
BbISBISTH M CpaBHUBATH MEXY COOOM
JOMHHAHTHBIE U PELIECCUBHBIE IPU3HAKH
YEJI0BEKa.

CocTaBisaTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8
Tema 7. Cejiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cernekuus Kak HayKa U Mporiecc. PackpriBaTh comepkaHue TEpMUHOB

U TIpoIecc

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

L{eHTpBI NPOUCXOKIACHUSA JOMAIIHUX
KUBOTHBIX.

Coprt, mopoja, mramm.

3apO)K,21€HI/IC CCIICKIINMU U JOMCECTHUKAaIlUA.

Y TIOHATHUU: CEJICKLIHS, COPT, IOPOAA,
ITamMM, JIOMECTHKAIHS,

WJIM OJJOMAIIHUBAHUE, LICHTPbI
MHOT000pa3us U MPOUCXOKICHHUS
KYJbTYPHBIX PACTCHHI

U JKMBOTHBIX, THOpUAM3ALINA,
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 TII00B

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

Ha3biBaTh 1 CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenune H. 1. BaBunosa

O IIEHTPAX MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHMIl; pa3auyaTh HEHTPHI HA KapTe
MHUpPA, CBSI3bIBATH UX MECTOIMOJIOKEHHE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[ABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, TOPOABI JOMAITHUX
KUBOTHBIX U UX JTUKUX ITPEKOB.
OueHnBaTh poJib CEJIEKIINU

B 00€CIEUEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeI0BEYECTBa

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 —
uHOpUMHT. Yucras TuHUS.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, nim rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
ruOpuaAn3aIys U eeyCIexu.
HckycCTBEHHBIM MyTareHes3  Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbIi 0TOOP, THAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeNIMBaHNe, YHCTasl IMHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpEITUBaHUE,
VCKYCCTBEHHBIA MYyTarcHes,
noymrutonipl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y UHIUBUYAJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

Y OTJAJICHHOM ), CHOCOOBI MOTy4EHUs
MOJIUTIIIOU/IOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: . B. Muuypum,

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.
Jlabopamopnwle u npakmuueckue
pabomot:

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

WJIU TETTHYHOE XO3SIMCTBO)

[TpuBOAUTE MPUMEPHI JOCTUKECHUN
CEJICKIIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAsA MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCT€HHBIX OpraHn3MoB. Kietounas
uHxxeHepus. Kinerounblie KyJIbTyphl.
MUKpPOKIIOHATBHOE Pa3MHOKEHHE
pacrennii. Knonuposanue
BBICOKOIIPOTYKTUBHBIX

PackpriBaTh conepkanue TEpPMUHOB

Y TIOHSITUI: OMOTEXHOJIOTHS, KJIETOYHAs
WHXCHEPUS, TCHHASIMHKECHEPUS,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3msbl, 'MO (reHetuuecku
MOAU(UITIPOBAHHBIE OPTAaHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOACTBA, OCHOBHBIC
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKUE U STUYSCKHE HpO6J’I€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TEPEHOC TEHOB,
XPOMOCOM»

TOCTIKECHUSI OMOTEXHOJIOTHHU B 00J1aCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
Y METUITUHBI.

[lepeuncisiTh U XapaKTEpPU30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOMH)KEHEPHHU.

OO0cyXaTh SKOJOTUYECKHE

U ATUYECKHUE aCIEKThl HEKOTOPBIX
HCCIIeIOBaHUM B 00J1acTU
OnoTexHOIOTHH (KJIOHHPOBAHUSA,
MCKYCCTBEHHOT'O OIUJIOJIOTBOPEHUS,
HaIPaBJICHHOTO W3MEHEHHUS TeHOMA

Y CO3/IaHUs TPAHCTEHHBIX 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

[IpeanochbUIKM BOBHUKHOBEHUS
ABOJIFOLIMOHHOUN TE€OPHUH. DBOITIOLIMOHHAS
TEOPUs U €€ MECTO B OMOJIOTUH.
Bimstnue 3BOIIOIMOHHOM TEOpUHN

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

U paznuuue ¢ayH udIop MaTEpUKOB
U OCTPOBOB. DMOPHOJIOTUYECKHE!
CXOJICTBaM Pa3IUYuUs SMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTABU3MBI.
MonekynsapHO-OMOXUMUYECKUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpsiBaTh coiep:kaHie TEPMUHOB
Y TIOHSITUI: SBOJIIOIUS, IEPEXOTHBIC
(hopMbI, PUITOTEHETUYECKUE PSJIBI,
BH/JIBI-DHJICMUKH, BUBI-PEITUKTHI,
3aKOH 3apOIBIIIEBOTO CXOJICTRBA,
OMOreHETUYCCKUM 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncnsaTh OCHOBHBIC ATAIbl PA3BUTHUS
ABOJIFOLIUOHHOMN TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHCTBA
ABOJIIOIIUN: TIaJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMHYECCKHE.

[TpuBOAMTE TIPUMEPHI TIEPEXOTHBIX
dhopM opraHu3mMoB, PUIOTCHETUIECKUX
PAIOB.

[IpuBoUTh HOPMYJIMPOBKH 3aKOHOB
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MeTab0IUYECKUX 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: «PazButue
OpPraHUYECKOro MUpa Ha 3eMJie,
penbedHbie TAOIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpapuieckas
KapTa MUpa; KOJIEKIUsd «DopMbl
COXPAHHOCTHU MCKOTAEMBbIX KUBOTHBIX
Y pacTeHUI»; BIaXKHBIE MTperapaThl
«Pa3BuTHe Hacekomoroy, «Pa3Butue

JISATYILKA

OMOreHETUYECKOTO 1 3apOJbIIIICBOTO
CXoAcCTBa

1.2

Ucrtopus pazsutus
MPEICTaBICHUI
00 PBOJTIOIH

OposmronmonHas teopus Y. JlapBuHa.
[IpeanochbuUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKyIIIME CUITBI
ABOJIFOLIUU BUIOB 10 /[apBuHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEOoNnpeeJIeHHas: U3MEHYUBOCT,
6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHyecKasi TEOpHs SBOIIOLUN

PackpbiBaTh conep:kaHue TEPMUHOB

U MOHSTUN: CHCTEMAaTHKa, €CTECCTBECHHBIN
Y UCKYCCTBEHHBII 0TOOD.
XapaKkTepu3oBaTb OCHOBHBIE
ABOJIIOLIMOHHBIC UJI€U, KOHILICIIIIUX

Y TEOPUU; CPABHUBATH B3IJISIABIHA BU/T
n sBosmonuio K. Jlnnnes, JXK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHITH PUHITUTIBI
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(CTD) u ee OCHOBHBICTIONIOKEHUSI.

Hemoncmpayuu:

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

Tabnuyvl u cxemor: «llomymsimm,
«Kapra-cxema MapuipyTa myTemecTBUs
Y. NapBunay, «®@opMbl 00pbObI

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

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEPKAHNE

Y 3HAYEHHUE FBOJIFOLIMOHHON KOHLIETIIINH
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHbIE

U COLIMATbHO-D)KOHOMUYECKUE
IIPEANOCHUIKM BO3ZHUKHOBEHUS
ABOJIONMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh copiepkaHue IBOJIIOIMOHHON
teopun. /lapBuna; cpaBHUBaTh
HEONPEJIEICHHYIO U OIPECIICHHYIO
W3MEHYHMBOCTh, €CTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu sBoonnK (CTD) u 0OBACHATH
ee 3HaueHue JUISIOMOIOTHH

13

Bun: kpurepun n
CTPYKTYpa.
[TomynsAnus kak Kax
JJIEMEHTapHast
€AVHMIA BUJA

MuxkposBottorus. [lomymnsmus kak
€JIMHUIIABUIA U IBOJIOLIUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsumy,
«MyTanmoHHas U3MEHUYHUBOCThY.
ObopyoosaHue: MUKPOCKOTI,
MuKkponpenapar «Jlpo3oduna» (Hopma,
MyTaru (OPMBIKPBUTEEB U OKPACKH
Tena), MoJienb-anmmkanus «llepekpect
XPOMOCOM.

PackpwiBaTh copepkaHre TEPMUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BUI,
KpUTEPHUH BUA, apeat, MOy,
reHoOoH ], MyTaIluu, KOMOUHAIIMT
T'CHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CUCTEMATUYECKYIO €UHUITY

U 1IEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Boeinensts kputepun Buia
(Mopdomoruueckuit, PU3NOIOTUIECKUH,
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Jlabopamopuwie u npakmuueckue
paoomoi:

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

OMOXUMHYECKUH, TCHETUIYCCKHIA,
AKOJIOTMYECKUM, TeorpaduuecKuii)

Y IPUMEHATh KPUTEPHUU JJIsI OITUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu30BaTh MOIMYISALNI0 KaK
CTPYKTYPHYIOEIUHUILY BUJIA U
ABOJIIOLINH.

OnuceIBaTh NOMYJISAIMEIO IO OCHOBHBIM

MOKa3aTelsiM: COCTaB, CTPYKTypa

1.4 | Isuxyiiue cuiibl JBrxyuine cuibl (pakTopsl)3Boiouun | PackpbeiBaTh cofepxaHue TEPMUHOB
(a11emMeHTapHbIE BHJIOB B ITPUPOJE. MyTallMOHHBIN Y TIOHATUN: KOMOMHATUBHAs
(baKkTOpBI) IBOIIOLIU IPOLECC U KOMOMHATUBHAs W3MEHYHUBOCTh, MyTallUN, MyTallMOHHBIN
M3MEHYMBOCTb. [1oNyIALIMOHHBIE BOJHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apeid renos. M3omnsmus u murpanuus. | apeiid reHoB, U30JIALMS, MUTPALUU.
Hemoncmpayuu: XapakTepu30BaTh FJIEMEHTAPHBIC
Tabauyvl u cxemul. «/IBHxKy1me CUIIbI (akTOpbI BOJIOLUHU: MYTAallUOHHBIN
DBOJIIOLII npouecc, KOMOMHATUBHAs
U3MEHYHMBOCTD, MOMYJISIIITUOHHBIE BOJHBI,
Apei(p reHOB, N30, MUTPALIHSL.
YcraHaBinuBaTh NPUYUHHO-
CJIEICTBEHHbBIE CBSI3U MEXY
MEXaHU3MOM U PE3yJIbTaTOM JIEHCTBUS
IBUKYIIUX CUIT (3JIeMEHTapHbIX
(haKTOPOR) ABOJIOIIUU
1.5 | EcTecTBeHHBII 0TOOP EctectBennslit 0T00p — HanpaBisomuid | PackpbeiBaTh conep:kanue TEpPMUHOB

u ero (hopmbl

(bakTOp IBOIIOLINH.
®opmbl €CTeCTBEHHOT00TOOpA.

Y TIOHSATHI: €CTECTBEHHBIN 0TOOD,
O6opr0a 3a CyIecTBOBAHHE.

60



Jemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otbop», «boprda 3a CyIeCTBOBAHUE)

OnuceIBaTh MEXaHU3M JICHCTBHUS
€CTECTBEHHOT0 0TOOpA.
XapaktepuzoBatb (OpPMbI €CTECTBEHHOTO
oTbopa (IBWXYIINUN, CTAOMIM3UPYIOLTUHN,
JTU3PYNTUBHBIN) U CPAaBHUBATH UX MEKIY
co0oil.

XapakrepusoBaTh 00pb0y

3a CYIIECTBOBAaHUE U CPABHUBATH €€
BU/JIbI (MEKBUJIOBas, BHYTPUBHUIOBAS,
6oprOa c HeOIAroNPUATHEIMU
(hakTOpamMu BHEIIHEH CPEIbI)

1.6

Pesynbrarsr
ABOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
Apomopho3bl 1 uaroa AN TAIIH.
Buau Bumoobpa3oBaHue.

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

Hemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHKE,
«DKOIIOTUYECKOE BUI000Pa30BaAHHUEC.
ObopyoosaHue:

KoJutekIus «[Ipumepsl 3aruTHBIX
MPUCTIOCOOJICHUM Y 5KUBOTHBIX),

PackpriBaTh coepkaHue TEPMUHOB

Y TIOHSATUIN : TPUCTTIOCOOJICHHOCTb,
MOKPOBUTEIHCTBECHHAS U
npeocTeperarolas OKpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHN3M BOZHUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHU3MOB.
BEISBIATE 110 M300payKEHUSIM, Ha JKUBBIX
1 (UKCUPOBAHHBIX MTpemapaTax MPUMeEphI
MIPUCIIOCOOJICHHOCTH PACTCHUI

U JKUBOTHBIX K YCIIOBUSIMCPEIb
oOuTaHMsl, 10Ka3bIBaTh OTHOCUTEIIbHYIO
1€JIeCO00Pa3HOCTh MPUCIIOCOOJICHUH.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHU3MbI BUA000pa30BaHUS;
OIKCHIBATh U CPABHUBATH OCHOBHEIC
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KOJUIEKIIAS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOp IUI0I0B

U CEeMsH.

Jlabopamopuvle u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHTEIILHOTO XapaKTepay

(bOpPMBI IKOJIOTHUECKOTO
1 TeorpaduuecKoroBUI000pa30BaHus

1.7

Hamnpasnenus u mytu
MaKpO3BOIIOLUN

Makpo3Bosronus.

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

OT HeCTIEIUATIM3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTvBHas paavanusl.
Jemoncmpayuu:

Ilopmpempsi: A. H. CeBep1ioB.
Tabnuyvt u cxemol: «ApoMopQo3b»,
«Manoamanrarumy, «O0mmas
JIeTeHEePaLIs.

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

PackpriBath cojiepkaHue TEPMUHOB

Y TIOHSTUIH:MaKpPOIBOIIIOIUS, (DUIIOTEHES,
OMOJIOTHYECKHM MPOTrpecc U perpecc,
apomopdo3, uaroamanrarus, oomas
JeTeHepanys, aJanTUBHAS pagrarius.
XapakTepru3oBaTh (POPMBI IBOITFOITHH.
BoisBiaTs apomopo3sl

Y UAMOAJANTAIliN ypacTeHUN

1 )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHYECKUN IIPOTPecC
1 OMOJIOTMYECKUM perpecc, apoMopdo3,
UIN0AIANITAIAI0 W OOTIIYIO
JICTCHEPAIIHIO.

BoIABISTH B3aUMOCBSI3U MKy MY TSIMH
Y HaIIPaBJICHUSIMU DBOJTFOIIUN

Y PACTE€HUN U KUBOTHBIX

Hroro 4yacoB 1o teme
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Tema 2. Bo3HnkHOBeHME M pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropus xu3Hu

Ha 3eMJIe U METOIbI
€€ U3y4CHUs.
I'unore3nl
MIPOUCXOKICHUS
’KM3HHU Ha 3eMiie

2

JloHayuyHbI€ MMPEICTABICHUS

0 3apoXxJeHUM Xu3HU. HaydHbie
TUIIOTE3bl BOBHUKHOBEHUS )KU3HU

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

HaganpHbIC 3Tanbl OMOIOTHYECKOM
sBosironnu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MIPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYIIIT
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpemeur:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapun, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HHKHOBEHUE
CoaHEYHOM CHCTEMBIDY,

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

PackpriBaTh conep:kaHue TEPMUHOB

Y MTOHSITUH: KpEalIMOHU3M, a0HOTeHE3,
BUTAJIU3M, MTAHCIIEPMUs, OMOTI033,
KoallepBaThl, IPOOUOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METOAbI U3yUCHHS
HUCTOPUYECKOTO MPOIIOro 3eMIIH.
[lepeuncnsaTh OCHOBHBIE TAIbI
XUMUYECKON MOMOJIOrMYeCKOn
ABOJTIOIUU.

N3narats cosepkaHue rurnoTe3 U TeOpuid
BO3HUKHOBEHUS JKU3HU HA 3eMJie
(KpeanimoHn3Ma, CaMONPOU3BOJILHOTO
3apoXkKaeHUs (CIIOHTAHHOTO),
nancnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musinepa
u I'. FOpu no noaydyeHuto OpraHnvaecKkux
BEILIECTB U3 HEOPTraHUYECKUX ITyTEM
a0MOTeHHOTO CUHTE3a
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2.2

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

PazBuTHe )x13HHA Ha 3eMJie TIO 3paM

u niepuojam. Karapxeii. Apxerckas

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

Me3so301icKkas 3pa v €€ IEPUOIBL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kalino3o1ickas 3pa 1 €€ epuo/Ibl:
MajJeO0reHOBBIN, HEOT€HOBBIH,
AHTPONOT€HOBBIM.

XapakTepucTrKa KJInMara

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

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pa3zputne
OPTraHUYECKOTO MUPay,
TCOXPOHOJIOTHYCCKAs Ta0IHIIA;
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH
MCKOIA€MbIX 5KUBOTHBIX U PACTCHUI.
Jlabopamopnwie u npakmuueckue
paoomoi:

PackpriBaTh coziepaHue TEPMUHOB
U TIOHSITUI: 30H, 3pa, NEPHUO/I,
apoMopd03bl, UNO0ATANTALINH.
3HaTh MOCIEA0BATEILHOCTD S0HOB:
KaTapxeu, apxeu, IpoTEPO30H,
(baHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKAsL, MATIEO30MCKAas,
M€3030MCKasi, KAHHO30MCKasl; IEPUOJIOB:
KeMOpHUICKUI, OPIOBUKCKUM,
CUITYPUMCKHUI, IEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TAJIEOTEHOBBIN U HEOTCHOBBIM,
AHTPONIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTHUH OPTaHUYECKOTO MUpPa

I10 APaM U [IEpUOIaM I'€0JIOTUYECKON
HMCTOPUU; ATallbl PA3BUTHS
PACTUTENBHOTO ¥ ’KUBOTHOTO MUDA.
Boiaenuts riaaBHbie apoMop(o3bl
pPAaCTEHUH U )KUBOTHBIX.

CpaBHUBaTh MEX]1y COOOM
IIPEICTABUTENIEH CUCTEMATHYECKUX
TPYIII OPTraHKU3MOB, BBISIBISIT YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBHSIM KU3HU
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[Ipaktuueckas padota Ne 1. «M3yuenue
HCKOTIAeMBIX OCTaTKOB PACTEHUM

Y JKUBOTHBIX B KOJUICKITUSIX).
DKCKypcust « DBOJIOLHS
OpraHU4eCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAay4HbIN
WINKpPAaeBEeTUECKUI My3eil)

2.3 | CoBpeMeHHas CucremMa OpraHm4ecKkoro Mupa Kak PackpriBath conepixaHne TEPMUHOB
cucreMa OTpakeHHe SBOTIONUH. OCHOBHEIE Y [IOHATHUH: CHCTEMATUKA, UCKYCCTBEHHAs
OpPraHu4eCcKOro Mupa CHUCTEMAaTUYCCKUEC TPYMIIBI OPIraHU3MOB. | U €CTECTBEHHAs KJIACCHU(pUKAIIA,

Hemoncmpayuu: OMHapHas HOMEHKJIaTypa, TPUHIUI
Tabauywl u cxemor: «CoBpeMeHHas HCPAPXUIHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepHu30BaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOI0 MHpa
2.4 | DBoMIOIMS YeIOBeKa DBoJIFOLMSA YeT0BEKa. AHTPONOJIOTHS PackpeiBaTh cosiepxanne TEPMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHUi
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
M3y4deHHs aHTponoreHesa. Cxoacrtaa
U Pa3INyuMsl YEeJIOBEKa U )KMBOTHBIX.

CucremaTnyeckoe MoJ0oKeHUE YeJIOBEKA.

Hemoncmpayuu:

Topmpemuwi: U. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00€3bsTH.

Obopyoosanue: CIETKU

Y TIOHSITUI: aHTPOTIOJIOT U,
AHTPOIIOTEHE3, YEIIOBEK PA3yMHBIN
(Homo sapiens), NpsiMOXOXIEHUE,
BTOpasi CUTHAJIbHAs CHUCTEMA.
[lepeunciiaTh 3a1a41 aHTPOITOJIOT UM,
ATAIBICTAHOBJICHUS Y Pa3BUTHS
IIPEICTABICHUI O IPOUCXOKIECHUU
YeJI0BEKa.

W3narate OCHOBHBIE MOJIOKEHUS
teopun Y. /[apBruHA, KPUTHYECKH
OLICHMBATh HEHAYYHYIOMH(OPMAIIHIO
O IIPOUCXOKIECHUN YEJIOBEKA.
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WIMH300pKEHUST KAMCHHBIX OPYIUH
NEPBOOBITHOTO YEIOBEKa: KaMHH-
qomepsl, pyousa, ckpedia

3HaTh CUCTEMATUYECKOE MOJI0KEHUE
Buga Homo sapiens, mepedncisiTh ero
Mop(}oIoro-aHaTOMUYECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jp.).

YcTaHaBIMBaTh YEPTHI CXOJCTBA U
pasTUYNiTIesIoBeKa U JKUBOTHBIX.
OOBSICHATH U OIICHUBATH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIOBEKa JIJIsl TOHMMAaHUS MECTa M POJIH
YeloBeKa B TPUPOJIC

2.5

JIBrKy11IME CUIIBI

(pakTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakTophbl)
anTponorenesa. Hacnencreennast
U3MEHYUBOCTH U €CTECTBEHHBIN OTOOD.
OO011ecTBeHHBIN 00pa3 )KU3HHU,
U3TOTOBJICHUE OPYAUN TPYAQ,
MBIIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauysl u cxemol: «CpaBHEHHE
aHATOMHYECKHUX YEePT CTPOCHHUSI YeTIOBEKA
U 4EJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTA MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEIIOBEKaAY.

ObopydosaHue: MysKU
«[IpoucxoxaeHne YenoBeKa
(MTaJICOHTOJIOTHYECKIE HAXOIKH )»

PackpbiBaTh copiep:kaHrne TEPMUHOB
Y TIOHATHI: PaKkTOpbl aHTPONOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEYb,
OpyAHIHAS TEITEITbHOCTD,
nosmmMophusm.

XapakTepru30BaTh ABUKYIINAE CHITBI
(dbakTophl) aHTpOIIOreHE3a:
OMOJIOTUYECKHE U COIUANIbHEIE,
CpaBHUBATH UX MEXITY COOOH
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaaAuH U BCTBHU 3BOJIIOIINHN

PaCKpI)IBaTB COACPIKAHUC TCPMHUHOB

ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek Y TIOHSATHI: aBCTPAJIONIUTEK, YETTOBEK
yMeIbii, YenoBek NpsAMOXOASIINM, YMEJIbIN, YEIIOBEK MTPAMOXOIALINHT,
YenoBek HEaHAEPTAIbCKUN, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJUTUYECKAS PEBOJIIOLNS,
Haxoaku nckonaeMbIx OCTaHKOB, MEePBOOBITHOE UCKYCCTRO.

BpeMsl CYIIIECTBOBaHMUsI, 00JIACTh XapaxkTepuszoBaTh U CPAaBHUBATH MEXKITY
pacrpocTpaHeHus, 00beM IroJIOBHOTO c000i OCHOBHBIE CTAJIUU IBOJIIOIIUN
Mo3ra, 00pa3 )KU3HU, OPYAHSL. YeJI0BeKa: XPOHOJIOTHYECKHUI BO3PACT,
Jemoncmpayuu: apeaJ pacrnpocTpaHeHusl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 KU3HU
MaJ€OHTOJIOTMYECKUX HAXOJIOK IPEAKOB | U OpyAUs Tpyia
COBPEMEHHOI'0 YEJIOBEKAY,
«/lpeBHenmme mroan», «/Ipesnue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepTaJIblia, KPOMAHbOHIIA); CIEKU
WM N300paXeHUsl KAMEHHBIX Oy
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoImnepsl, pyouna, ckpedna

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHbBIE PackpeiBaTh coaep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanyuyu 4eJaoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpagouaHas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y MOHSTUI: pachl, paCOT€HE3, COLHAa-
JApBUHU3M, PACU3M, METUCALIUSL.
XapakTepu3oBaTh U CPABHUBATh
MPEJICTABUTENENYETIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIICH YETIOBEUECKUXPAC

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

Tabnuywvl u cxemol.: «YeaoBeueckue
paceD»

PacKpbIBaTh NPUYUHBI 1 MEXAHU3MBI
pacoreHesa, epevrcisaTh U NPUBOJAUTH
pUMEPHI IPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIOBUSM CpEJIbl, IPUMEPHI
MIPUCTIOCOOUTEILHOTO3HAYEHUS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HayYHyI0 HECOCTOSITeILHOCTD
PacoOBBIX TE€OPHUU, UJEH COLUATBHOTO
JapBUHW3MA U pacu3ma

Hroro yacoB o teme

9

Tema 3. Opranu3Mbl U OKpY:KamoIIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DKkoJiorus Kak Hayka. 3ajjaunu pasjienbl | PackpbeiBaTh cojiepaHue TEPMUHOB
HKOJIOTHH. Y TIOHSITUI: DKOJIOTHS, TTOJIEBbIE
MeTo1bl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOIIOJCHUS, IKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHUTOPHUHT OKPY’KaloIIEH Cpeapl,
COBPEMEHHOI0 YEJIOBEKaA. MOJIETUPOBAHUE, IKOJIOTHUYECKOE
Jlemoncmpayuu: MHUPOBO33pEHHUE.
Ilopmpemui: A. T'ymO05b1T, [lepeuncnsarh 3aa4u SKOJIOTUH, €€
K. ®@. Pynwe, O. I'ekkens. pas3aenbl UCBSI3U C APYTMMU HayKaMH.
Tabnuyvt u cxemor: kapta «llpuponneie | XapakTepu3oBaTh METO/IbI
30HBI 3eMJIN HKOJIOTUYECKUX UCCIIeI0BaHUI

3.2 | Cpenbl obutanus u 1 Cpenbl oOuTaHusi OpraHUu3MoOB: BojiHasA, | PackpbeiBaTh comepxaHue TEPMUHOB

IKOJIOTHYECKHE
(axTopsl

HA3eMHO-BO31yIlIHAsl, [IOYBEHHAs,
BHYTpU-OPraHU3MEHHAS.
Okonoruyeckue GakTopsbl.
Knaccudukanus s3Kko10ruaeckux

Y TIOHATHI: cpesia oOuTanusl,
AKOJIOTHYECKUE (PAaKTOPHI,
OMOJIOTHYECKUN ONITUMYM,
OTPaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
U aHTPOIIOTCHHBIE.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpraHU3MBI.

Jemoncmpayuu:

Tabauyst u cxemol: «CpeblOOUTAHUS
OpPraHU3MOB»

dakTop.

XapakTepu3oBaTh yCIOBUS CPELT
oOWTaHUs OPraHU3MOB;
KJIaCCU(PUIIUPOBAThH U XapaKTEPU30BaTh
HKOJIOTHYECKUE (PAKTOPBI: a0MOTUYECKUE,
OMOTHYECKHE U aHTPOIIOICHHBIE.
OnuceIBaTh JEHCTBUE IKOJIOTUYECKUX
(baKTOpOBHA OPraHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTU
CTPOCHHMSI U KUZHEACSITEIbHOCTU
pacTeHUi U )KUBOTHBIXPA3HBIX CPEA
oOuTaHus

3.3

AOuoTnueckue
(bakTopsI

AOGuoTtnueckue (paKTophl: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepuoauszm.IIpucnocodenus
OpPTaHU3MOB K ICUCTBUIO aOMOTHYECKHUX
(dhaxkTopoB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

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

JlabopaTtopnas pabota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHuil U3 Pa3HBIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KoJIeyca»

PackppiBaTh copepkaHrie TEPMUHOB

Y TIOHATHIA: abnoTUYecKue (haKTOPHI,
dhoToneprnoan3M, OMOIOTHYSCKUE
PHUTMBL.

AHaNMM3UpOBAThH JICCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH Ha OPTaHU3MbI
Y IPUBOJIUTD IIPUMEPHI
MIPUCIIOCOOICHHOCTH OPTaHU3MOB.
[TpoBoaUTE OMOIOTHYCCKIE HAOIIOACHUS
1 0OpMIIATH Pe3yJbTaThl MPOBEICHHBIX
HaOIr0ICHU I

69




3.4 | buornueckue buotnueckue paxropsl. Buasi PackpsIBaTh cojiepkaHue TEPMUHOB
(bakTopsI OMOTUYECKUX B3aUMOCHCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUsI, XUITHUYECTBO, CUMOUO03 XUIHUYECTBO, [TAPA3UTHU3M,
u ero opmsl. [Tapasurusm, Koomnepaiiysi, | KOHKYpEHIU, MyTyalu3M, CUMONO3,
MyTyaJi3M, KOMMEHCaJINU3M KOMMEHCAJIM3M, HaXJIeOHUUECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBAPTUPAHCTBO, AMECHCAJIU3M,
AMeHcaIN3M, HEUTPAIU3M. HEUTPAIU3M.
3HaueHHEe OMOTHYECKUX XapakTepu3oBaTh OMOTHUECKUE
B3aUMOJCHUCTBUH JJIs1 CYLIECTBOBAHUS (akTOpPBI ¥ BUIBIB3aMMOOTHOLIEHHI
OpraHU3MOB B ITPUPOJHBIX COOOIECTBAX. | MEXAY OpraHu3MaMu; IPUBOIUTE
Hemoncmpayuu: MPUMEPHI B3aUMHOM
Tabnuywvl u cxemwl: «IlnuieBpIe ST IIPUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXKIY COOOW BHUJIbI
OMOTHYECKUXB3aUMOICHCTBUN
OpraHu3MOB
3.5 | DKomoruyeckue DKOJIOTUYECKHE XAPAKTEPUCTUKH PackpsiBaTh conepkaHue TEpMUHOB
XapaKTEPUCTUKU nonyJisiiiui. OCHOBHBIETIOKA3ATENH Y TIOHSTUI : TOMYJISILIKS, YUCIIEHHOCTD,

BUIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMmka 4uciIeHHOCTH
NOMYJISIUNUN U €€ PETYJISALHSL.
Hemoncmpayuu:

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

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
PUPOCT, MUTpALUs, JUHAMHUKA
YUCJIIEHHOCTH MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATENH
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; OTUCHIBATH MEXaHU3MBbI
PEryJIALY YUCIEHHOCTH TOMYJIALINI
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[Ipaktuueckas padora Ne 2. «Iloxcuer
TJIOTHOCTH TTOMYJISIIIHIA Pa3HBIX BUIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CoobmrectBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpriBath cosiepkaHue TEPMUHOB
OpraHU3MOB CtpykTyphl OMOIIEHO3a: BUIOBas, Y TIOHATHUI:0MOIIEHO3, IKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpOoPUUECKas OMOreo1eHO3, BUJIbI-[IOMUHAHTHI,
(tumieBast). Buabl-1oMUHAHTBI. AKOJIOTUYECKas HUIIIA.
Casizu B OUOIIEHO3E. XapakTepu3oBaTh OUOIEHO3
Hemoncmpayuu: (coo0111eCTBO), €I0 BUIOBYIO,
Tabauywl u cxemol.: «llnmeBpie ey, MPOCTPAHCTBEHHYIO U TPODUUECKYIO
«buo1IeHO3: COCTaB U CTPYKTYpay. CTPYKTYDBI.
Obopydosanue.: MOIENb-AITUIMKALHS OOBACHATL POITH KOMIOHEHTOB
«Tunuruneie GUOLIEHO3BI»; TepOapHii OnoueHo3a B MOIEPIKAHMN Er0
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI ¥ CYIHECTBOBAHHA
KouTeKis «BHOIEHO3 Ha OMPE/IEICHHON TEPPUTOPUH.
OOBSACHITH OMOJOTHYCCKHUI CMBICTT
SAPYCHOCTU UITMCTOBOM MO3AMKH.
CpaBHHMBaTh KOMITOHEHTHI OMOIICHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cofiep:kaHue TEPMHUHOB

1 3aKOHOMCPHOCTHU
HX CYIICCTBOBAHMA

[TousTHe 00 SKOCHUCTEME
1 OMOTr€OIEHO3E.
OyHKIMOHATIBHBIC KOMITOHCHTHI

Y MTOHSATHI: DKOCHUCTEMA, OMOT€O0IIEHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpodHUUECKUE 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.
OcHOBHBIC ITOKA3aTEIN 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»

LETb U CETh, IKOJIOTUUYECKUE
nupamubl, Onomacca, IpoyKIus,
CYKIIECCHSI.

XapakTepu30oBaTh CBOMCTBA YKOCUCTEMBI
(ee crtOCOOHOCTD K JUTUTEIIHHOMY
CaMOIIO/I/IeP>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIH KPYTOBOPOT BEILIECTB,
HE0OXOAMMOCTb IMOTOKA YHEPTHUN).
CpaBHUBATH MACTOUIIHBIC U ICTPUTHBIC
MUIIEBBIE TIETH, TPOQUUIECKHE YPOBHH
HKOCHUCTEMBI.

Paznmnuate mupamMuasl POTyKITAH,
MUpaMUIbl YUCIEHHOCTH U ITUPAMU/IBI
Onomacchl.

CocTaBmsTh 1IEMU U CETH MTUTaHUSI.
IIepeuncnsaiTh CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISILIHS,
pa3BUTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M MOAEPKAHUS
paBHOBECHSI B SKOCUCTEMaX.
XapakTepu30BaTh CYKIIECCHUH, BBISIBIISITH
MPUYHMHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKoCcuCTEMA XBOMHOTO WIIN
HIMPOKOJUCTBEHHOTO JIECa.

PackprIBatTh cosiepkaHue TEPMUHOB
Y IIOHSTUN: BOJHEIC SKOCUCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300TUTAHKTOH, OEHTOC, TYMYC.

72



Jemoncmpayuu:

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

Obopyoosanue: TepOapUN U KOJUICKIIUN
PACTeHHH M )KMBOTHBIX,
MIPUHAJJICKAIINX K Pa3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJTHOTO BUAA

[IpuBOAUTH IPUMEPHI TPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OpTaHU3MBbI, 00pa3yIoIIne
pasHble Tpo(HuuecKre YpoBHU

4.4 | AHTpOIIOTCHHBIC AHTPOIIOTE€HHBIE SKOCUCTEMBI. PackpeiBaTh cojepkaHne TEPMUHOB
9KOCHUCTEMBI ATPO3KOCHCTEMBI. Y TIOHSATHN: aHTPOTIOTEHHAS YKOCUCTEMA,
Ypb6o3kocucremsl. buonorndyeckoe arpo’KocHucTeMa, ypoosKocucTema,
1 XO3MCTBEHHOE 3HAUCHHUC OnopazHooOpasue.
arpod’KOCUCTEM B YPOOIKOCHCTEM. XapakTepru30BaTh arpodKOCUCTEMBI
buopasnoobpazue kak gpaxrop 1 ypOO3KOCUCTEMBI, 0COOEHHOCTHU UX
YCTOMYMBOCTH 3KocucTeM. COXpaHEHHE | CyIIECTBOBAHMS.
OMOJIOTMYECKOT0 pa3HOOOpasHs [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emIe. HKOCHCTEM CBOCH MECTHOCTH, OITUCHIBATH
ﬂemoucmpauuu: UX BUJOBOM COCTaB U CTPYKTYpY.
Tabauyvl u cxemvl: KATPOLICHO3Y. CpaBHUBATL COCTAB U CTPYKTYPY
Obopyoosanue: xomnekius «Bpeautenu | IPUPOAHBIX SIKOCUCTEM
Ba)KHEHIIINX CEILCKOXO0351CTBEHHbBIX M arpO3KOCUCTEM, arpO3IKOCUCTEM
KYJIbTYp» nu yp603KOCI/ICTeM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh copepxkanne TEPMUHOB
rino0anbHast ['panu1ibl, cocTaB U CTPYKTypa Y TIOHATUIA: 6rocdepa, )KUBOE BEIECTBO,
AKOCHCTEMA 3eMIIH ouocgepsl. )KrBoe BEUIECTBO U €T0

dbyukiuu. OcobeHHoCcTH 6uochephl Kak

JUHAMHYECKOE PAaBHOBECHE.
OuenuBars Bknana B. Y. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemor: «O0IAs CTPYKTYpa
ouochepri», «PacnpocTpanenue ;xu3Hu
B O6uocdepe», «O30HOBBIN FKpaH
ouochepb»

B CO3JIaHKE YueHUs o Ouocdepe.
XapakTepru3oBath cocTtaB bnochepsi,
(hYHKITUH )KMBOTO BeliecTBa Onocdepsl
1 onpeaeiaTh (Ha KapTe) 00JIacTH ero
HAMOOJIBIIIETO PACTIPOCTPAHCHHMS.
[IpuBOANTH MPUMEPHI IPOSBICHUS
(GyHKLHIA )KMBOTO BelecTBa Ouocgepsl,
OMOTeOXMMHUYECKOH IeATETbHOCTH
YeNoBeKa.

[lepeunciarb ocobeHHOCTH OHMochepsI
KaK rja00aabHOM 3KOCUCTEMBI 3eMIIN

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BeliecTs PackpeiBaTh conep:kaHue TEPMUHOB
CYILIECTBOBAHUS 1 OMOTr€OXMMHUYECKHE [IUKIIBI DJIEMEHTOB | M TIOHSTUI: IIEJIOCTHOCTh Ouochepsl,
ouocdepsl (yriepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTB OMochepbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKITBI
OMOMBI CyIIN. AJIEMEHTOB, 30HAIBHOCTH OUOC(heEphl,
Hemoncmpayuu: OMOMBL.
Tabauywvl u cxemol: «Kpyrosopot OnuceiBaTh KpyroBOpOT BELIECTB,
yriepoa B 61/100(1)epe», «prr()Bop()T OMOreOXUMHUYECKHE IIMKIIBI a30Ta
a30Ta B IIPUPOJIE» v yriaepoaa B ouocdepe.
OOBICHATH IPUIHHY 30HATBHOCTH
ouocdepsl. [lepeuncnars
Y XapaKTepPU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH
4.7 | YenoBeuecTBO YenoseuecTBo B Onocdepe 3emiu. PackpsiBaTh coaep:kaHre TEPMUHOB

B Onocdepe 3emiu

AHTPONOTreHHBIC U3MEHEHHUSI
B Ouocdepe. ['mobanpHBIC

Y MTOHATHI: aHTPONOTE€HHbIE U3MEHEHU,
HKOJIOTMYECKUN KPU3UC, TI100ATbHbIE
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OKOJIOTHYCCKUC HpO6JI€MBI.

Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOTEHHBIE BO3/ICUCTBUS

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

POOJIEMBI.

Xapaktepr3oBaTh OMOC(EpHYIO POITH
YeJI0BeKa.

[IpuBOIUTH TPUMEPHI AHTPOTIOTEHHBIX
HM3MEHEeHMH B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/IYLLIHOM, BOJHOU CPEJIbl, U3MECHEHHUS
KJIUMaTa, COKpaIieHus
OropazHoo0Opazusl.

®opMynupoBaTh COOCTBEHHYIO O3UIIUIO
10 OTHOILIEHUIO K TJ100aIbHBIM

Y PErMOHATIBHBIM KOJIOTUYECKUM
npobJieMam, apryMEeHTUPOBaTh CBOIO
TOYKY 3pEHHSI.

Ha3piBaTh MpUYMHBI TOSBIICHUS
MIPUPOAOOXPAHHOM ITUKH,

pacKpbIBaTh 3HAUYECHHE MpOrpecca

IUTS IPEOI0JIEHHUSI DKOJIOTUYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
PUPOIBI
1 4YEJIOBEUECTBA

CocyniecTBoBaHUE TPUPOIBI

u yenoBevyecTBa. CoxpaHeHUe
O6ropa3zHooOpa3us Kak OCHOBA
YCTOMYMUBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH pECYypcamMu
U UX UCIOJIb30BaHUE.

Joctxenust 6uosorun

PackpriBaTh copepkanue TEpMUHOB

Y MIOHATHUH: pallHOHATILHOE
MPUPOJOTIOIB30BAHUE, YCTOMUYUBOE
PA3BUTHE, KOIBOJIIOIHUS.
XapakTepHu30BaTh palliOHAIBHOE
HCTIOJIb30BAHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBI€ MOJIOKECHMS KOHIICIIIUU
YCTOMYMBOTO Pa3BUTHUS
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Y OXpaHa IIPUPOJBI.

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

HToro gacoB mo Teme 9
PezepBHOE 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 Kourpoubnbie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
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 A3MHOICHHE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHIHBOCTD 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

[NPOTPAMME
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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 IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI 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

78


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

KoHnTpoubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE PecypChl

buonorus B cucreme Hayk

MeToanl TO3HAHUS KHUBOM
npuposl. [IpakTuueckas
pabora Ne 1 «Mcnonb3oBanue
Pa3IMYHBIX METOJIOB IPH
W3y4EHUU OMOJIOTMUECKUX
00BEKTOBY

buonornyeckne CHCTEMEL,
MPOLIECCHI U MX U3YYEHHUE

0.5

07.09.2026
14.09.2026

https://m.edso0.ru/02T4D1UI5

https://m.edsoo.ru/GAB23860W

XUMHYECKHU COCTaB KIJIETKH.
Boja 1 MuHepasibHbIE CONH

benku. Coctas u ctpoeHue
0enKoB

21.09.2026

28.09.2026

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

depMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
pabota Ne 1 «M3yuyenue
KaTaJIMTHYECKOW aKTUBHOCTH
dbepMeHTOoB (Ha IpuMepe
aMUJIa3bl WM KaTajasbl)».
VYraeBosl. Jlunuel

0.5

12.10.2026

https://m.edsoo.ru/\VV33JNUW5W

Hyxkneunosbie kucinorsl. ATD

HCTOpI/ISI 1 METOABI U3YYCHHA
kinetku. Knerounas TCOpHUA

19.10.2026
26.10.2026

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

https://m.edso0.ru/OJ7NFITI5

KieTka kak 1ie;ocTHas KuBas
cucremMa

02.11.2026

https://m.edsoo.ru/WOELRA9B3

CTpoeHue 3yKapuoTUYECKOM

0.5

09.11.2026

https://m.edsoo0.ru/JXQMJOGM3
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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

kieTku. JJaboparopnas padora
Ne 2 «M3yuenue crpoeHus
KJIETOK PACTEHH, KUBOTHBIX,
rpubOB U OakTepuii mox
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpOTIpenaparax u ux
OTIHCAHUEY.

OOMeH BelecTB Win
MeTaboIn3M

10

dorocuHTE3. XEMOCHUHTES

23.11.2026

https://m.edsoo.ru/XDCLRAF1Q

11

DHepreTudyeckuii oOMeH

30.11.2026

https://m.edsoo.ru/KZ01W5LJY

12

JKU3HEHHBIA UK KIETKU.
Jenenue kiaeTku. MuTos.
Jlaboparopuas pabota Ne 3
«Habmroienne MuTo3a B
KJIETKaX KOHUYMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

07.12.2026

https://m.edsoo.ru/LOB3I3XYZ

13

Buocunres Oenka. Peakiust
MaTpPUYHOTO CHHTE3a

14.12.2026

https://m.edsoo.ru/\VV882FDGSF

14

15

TpaHcnsaus — OGUOCUHTE3
Oenka

Hexknerounsie hopmbl )KU3HU
— BUPYCHI

21.12.2026

28.12.2026

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

Meiios.

11.01.2027

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

17

18

DopMBbI pa3MHOKEHUS
OpraHU3MOB

Ob6pa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.
Om010TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4
«3y4yeHne cTpoeHus MOJIOBBIX

0.5

18.01.2027

25.01.2027

https://m.edsoo.ru/TFDKDDWWM

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

19

KJIETOK Ha FOTOBBIX
MHUKpOIIpenaparax»

Koutpoabnas padora 3a 2
TpuMecTp. «XUMHYECKHUI cOCTaB
H CTPOeHME KJIETKH.
Ku3zHeneATeIbHOCTDh KIETKH.

01.02.2027

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

20

NuauBuayanbHOE pa3BUTHE
OpPraHU3MOB .

I'eneTnka — Hayka o
HACJIEJACTBEHHOCTH U
WU3MEHUYUBOCTH

08.02.2027

https://m.edsoo.ru/sSNUXK0X86

21

22/

23

24

25

3aKOHOMEPHOCTH
HacJIeI0BaHMsI TPU3HAKOB.
MonorudpuaHoe cKpeluBaHmue

JluruOpuHoe cKpeniuBaHue.
3aKOH HE3aBHUCHMOIO
HACJICIOBAHMSI IPU3HAKOB

CremieHHOE HacjeIOBaHHE
npu3HakoB. JlJaboparopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTUOPUTHOTO
U JUTUOPUIHOTO CKPEIIUBAHUS
y Ip0o30(UITBl Ha TOTOBBIX
MUKPOIIpErapaTax»

I'enetuka noia. HaciegoBanue
MIPU3HAKOB, CLICTVICHHBIX C
[IOJIOM

N3MeHUYHUBOCTS.
Henacnencreennas
W3MEHYHBOCTh. JIabopaTopHas
pabota Ne 6. 3yuenue
MOAU(UKAITMOHHON
W3MEHUYUBOCTH, IOCTPOCHHUE

0.5

0.5

15.02.2027

20.02.2027

01.03.2027

15.03.2027

22.03.2027

https://m.edsoo.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSGIWI2

https://m.edsoo.ru/YSNANQG65V
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https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V

26

27

28

29

30

BapHaLlMOHHOIO psiJia U
BApUALIMOHHON KPUBOM»

HacnencrBenHnas
U3MEHYMBOCTh. JIJabopaTopHast
pabora Ne 7. «AHanu3 MyTanui
y Ap030(HIIbl HA TOTOBBIX
MHUKpOIpenaparax»

I'eHeTnka yenoBeka
BIIP (I'KP)

PesepBHEIit ypok. O000IICHHE
o Teme «HacreacTBeHHOCTD U
HN3MCHYUBOCTb OPTraHHU3MOB»

CeJ’ICKHI/Iﬂ KaK HayKa U ITponecc

0.5

29.03.2027

05.04.2027
19.04.2027
26.04.2027

24.05.2027

https://m.edso0.ru/P2SQ5ZGN2

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

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

Meroabl U JOCTUKEHUS
CEJICKIIUH PACTEHUN U
JKUBOTHBIX .

buotexHoorus kak orpacib
IIPOU3BOJCTBA

24.05.2027

https://m.edsoo.ru/E21XRS2EB

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB

11 KJIACC

Ne
n/n

Tema ypoka

OBOMIOIUA U METOABI €€
H3y4YECHUs

Hcropus pasButus
IIPEJCTaBICHUN 00 3BONIOLIUU

KoauuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

03.09.2026

10.09.2026

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

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

https://m.edso0.ru/OSWC475SX

MukposBonronus

17.09.2026

https://m.edsoo.ru/TOFAUE4ZP

[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJIA U DBOJIIOIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

24.09.2026

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIye Cuisl
(a1emMeHTapHbIE PAKTOPHI)
3BOJIIOLIMU

EcrecTBennsIit 0TO0Op 1 €ro

¢bopmbl

01.10.2026

15.10.2026

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

Pe3ynpTaThl 3BONIIOLNN:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MoB U
BHUJI000pa30BaHUE.
JlaGopatopHnas pabota Ne 2
«Omnucanue nprcIoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapaxkTepay

Hanpasnenus n nmytu
MaKpO3BOIIOLUU

0.5

22.10.2026

29.10.2026

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

https://m.edsoo.ru/PI1FI0OYV3

HeoOpatumocTs 3BoIONNN

05.11.2026

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
JKW3HU Ha 3emJie

12.11.2026

26.11.2026

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

https://m.edsoo.ru/EKNHXBOS2

12

13

Pa3Butue xxu3Hu Ha 3eMiie 110
spam M nepuojam

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

0.5

03.12.2026

10.12.2026

https://m.edso0.ru/ECIJN8TF62

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

14

15

16

CoBpemeHHas cucrema
OpPraHUYECKOTo MHpa
OBoIOIMS YeI0BeKa
(a"TpOMIOTEHE3)

JiBroxymue cuibl (pakTopsl)
aHTPOIIOTEHE3a

17.12.2026

24.12.2026

14.01.2027

https://m.edsoo.ru/MWVSEXNI9YAK

https://m.edsoo.ru/ADV3JERUE

https://m.edso0.ru/D7JZMBYPQ

17

18

19

20

OCHOBHBIE CTAJMH IBOJIOLUH
YesioBeKa
UYenoBeyeckue pacsl U
MIPUPO/IHBIE aTanTaluu
YesioBeKa
KonTtpouabHas pa6ora 3a 2
TpuMecTp «Bo3HnKHOBeHHE U
pa3BUTHE KU3HU HA 3emJie»

DKOJIOTHS KaK HayKa

21.01.2027

28.01.2027

04.02.2027

11.02.2027

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

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

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

21

22

Cpenpl oOuTaHus u
JKOJIOrHueckre (hakTopbl

AOGuoTtndeckue HakTopsbI.
JlaGopatopHnas pabora Ne 3.
«Mopdonorudyeckue

0.5

18.02.2027

04.03.2027

https://m.edsoo.ru/DCOIEUICY9

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.
JlaGopaTopHas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotuueckue hakropsl 11.03.2027  https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTUYECKUE XapaKTEPUCTUKHU 18.03.2027
nonyssinun. [IpakTruaeckas

24 pabora Ne 2 «IToxcuér 0.5 https://m.edsoo.ru/X42J6ABRN
MJIOTHOCTHU MOMYJISIIANA Pa3HBIX
BUJIOB PACTCHHID
Coo01ecTBa OpraHu3MoOB — 25.03.2027

25 Ouonenos https://m.edso00.ru/0T2K1PNGZ
DKOJIOTUYECKHE CUCTEMBI
(9KOCUCTEMBI)
OcHOBHBIE TIOKA3aTeNn 01.04.2027

26 PKOCHCTEMbI. IKONOTHHECKHE https://m.eds00.ru/S1LIRWZMR
nupamuel. CBOMCTBa
skocucteM. Cykieccust

27 [TpupoaHbIE SKOCHCTEMBI 08.04.2027  https://m.edso0.ru/NSTEWOGPE

28 I'opoBast KOHTPOJIbHAsI paboTa 22.04.2027  https://m.edsoo.ru/WIDMMUBC5

29 AHTpOIIOTEHHBIE YKOCUCTEMBI 29.04.2027  https://m.edsoo.ru/\WRS65U3WC

30 brocgepa — rnodamnas 06.05.2027 https://m.eds00.ru/2X1VG5Q18
JKOCHCTEMa 3eMIIn

31 3axonomeprocTh 13.05.2027 https://m.edsoo.ru/\VV5JT6B38Z
CYLIECTBOBaHMsI OuoCchepbl

32 Henoseaectso B brochepe 20.05.2027 https://m.edsoo.ru/HXCDHPXDJ
3emnn

33 CocyniecTBoBaHHE IPUPOBI U 27.05.2027 hitps://m.eds00.ru/187G37606
YeJl0Be4eCTBa

34 PesepBubIil ypok. O600611eHIE 27.05.2027 https://m.eds00.ru/SW5XCF3K6

Tembl «Coo011eCcTBa U
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OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

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

ChopMHupOBaHHOCTh 3HAHHWA O MECT€ M POJM OHOJOTUU B CHUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAYK, B ()OPMHPOBAHUU COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPAa M HAYYHOT'O MHPOBO33PECHHUS; O
BKJIQJIC POCCHUHCKHUX M 3apyOekKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
ouosnoruy; (pyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKa JJisi PEIICHHUS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEpKaHHWE OHOJNOTUYECKUX 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 OMOJOTMYECKHE TEOpPHH (KJIETOYHAs, XpOMOCOMHAs,
MyTtanuoHHas), 3akoHbl (I. Menaens, T. Moprana, H.J1. BaBusosa) u
ydeHHust (0 LEHTpaX MHOT000pa3us W TPOHUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuioBa), onpenensaTe rpaHUIlbl UX MPUMEHHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIageTh METOJlaMd HAy4YHOTO TIO3HAHHUS B  OHOJIOTHH
(HaOmroIeHHEe W ONMHMCAHUE JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHUIA;
OpraHu3amnusi ¥  TMPOBEJACHHUE  OHOJOTMYECKOTO0  JKCIEPUMEHTA,
BBIJIBHIKEHHE THITOTE3HI; BBISIBJICHUE 3aBUCUMOCTH MEXKIY
HCCTIEAyeMbIMUA BEJIMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX pe3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MTOHATUHN, TEOPUI U 3aKOHOB; YMEHHUE J€NaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

YMenune BbIACIIAATE CYHICCTBCHHBIC IIPU3HAKUW BHUPYCOB, KIICTOK
NPOKApUOT U  DYKAPUOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEILIECTB U MPEBpAIICHUS
SHEPruU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M IHEPreTHYECKOro
oOMeHa,  XEMOCHHTE3a,  MHTO3a,  MeHo3a,  OMJIOAOTBOPEHHS,
Ppa3sMHOXKEHHUS, MHIUBU/1yaJIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOT€He3)

YMeHue TOpUMEHSTh TONy4YeHHbIe 3HAHUS  UIS  OOBSCHEHHS
OMOJIOTMUECKUX TIPOLIECCOB M SBJICHHUM, JISI TPUHATHS TMPAKTHYECKUX
pelIeHn B TOBCETHEBHOM JKMU3HH B LIEJSAX oOecredeHusi 0€30macHOCTH
CBOETO 3JI0POBBS M 37I0POBbS OKPYKAIOIIUX JIFOJIEH, COOTIOICHUS HOPM
rPaMOTHOTO ITOBEICHUS B OKPYKAlOLIEW MPUPOAHOMN Cpelie; TOHUMaHNE
HEOOXOJUMOCTH HCIIOIB30BaHUS JOCTHXKCHHN COBPEMEHHON OHMOJIOTHH
1 OMOTEXHOJIOTHIA JUIsl pAIlMOHATIFHOTO MPUPOI0NOIB30BaHUS

VYMmenune pemiaTth JBJIEMCHTAPHBIC TCHCTHYCCKUEC 3aladud Ha MOHO- H
,Z[I/IFI/I6pI/I,Z[HOC CKpCIIMBAaHUEC, CHCIINICHHOC HACJICIOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/IJIHOFO CKpC€UIrMBaHUA JUIA MMpEacCKasaHusA
HacCJICAOBaHHUA ITPU3HAKOB Y OPraHu3MOB

VYMeHue  BBINOIHATH J'IaGOpaTOpHBIC U TIPAKTUYCCKHC pa60TBI,




cobOmoath TpaBWiIa MpU paboTe ¢ Yy4eOHBIM U J1abOpaTOPHBIM
o0opynoBaHueM

10

YMeHHe KPUTHYECKH OLIEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOT0 COAEP KaHUs, BKIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAHUS
13 pa3nuyHbIX ucToyHUKOB (CMU, HayuHO-mOmyJsipHBIE MaTepUabl);
TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEOBaHUI B  OHOJIOIMH,
MeIULHE, OMOTEXHOJIOTHH

YMeHue cosnaBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIICHUS,

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 3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA M HAy4HOIO MHUPOBO33PEHUS; O
BKJIQ/IE POCCHHCKUX M 3apyOekHBIX YUYEHBIX-OMOJIOTOB B Da3BHUTHE
Oouonoruu; (HYHKIMOHAILHOM TPAMOTHOCTH YeNOBEKa [JIsl peIlleHus
JKU3HEHHBIX 33]a4

YMeHue packpblBaTh COJAEp)KaHHE OHOJIOTUYECKUX TEPMUHOB U
HOHATUI: BUJA, MOMYNIALUSA, TeHO(MOHJ, SBOJIOLMS, IBUXKYIIHE CHIIbI
(paxTopsr) SBOJTIOLINH, MIPUCTIOCOOIEHHOCTD OpraHU3MOB,
BU000pa30BaHue, IKOJIOTHYECKUE (HaKTOPBI, FIKOCHCTEMA, TPOYIIEHTHI,
KOHCYMEHTBI, PEIYyIEHTHI, [IEMU MHUTAHHs, JKOJOTHYECKas MHpaMH/a,
ouoreoneHo3, bnocdepa

VYMeHue u3naraTb OMOJOrMYecKHe TEOpHH (IBOJIOIMOHHAs Teopus Y.
JapBuHa,  CHHTETHYECKas  TEOpHsl  OSBOJIOIMH),  3aKOHBl U
3aKOHOMEpPHOCTH (3apojsimeBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HarpaBieHud u myrteit sBomounu A.H. Ceepiuioa, yueHus o
ouocdepe B.1. Bepnaznckoro), onpeaensiTh TpaHULbl UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMeHue BnajeTh METOAaMH HAyyHOro TIO3HaHWS B OHMOJNOTHH
(HaOmro/leHNEe W OMHCAHUE >KUBBIX CHCTEM, MPOIIECCOB M SIBIICHUIA;
OpraHM3alsi W  TPOBEACHHE  OHOJOTHYECKOTO  JIKCIEPHUMEHTa,
BBIJIBHOKEHUE TUITOTE3bI; BBISIBJICHHE 3aBHCHUMOCTH MEXTY
UCCIIETyeMbIMU BEIUYMHAMH, OOBSICHEHHE TMOJYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHATHW, TEOpPUH H 3aKOHOB; YMCHHE
JIENaTh BBIBOJIBI HA OCHOBAHUU TIOJMYYEHHBIX PE3YJIbTATOB)

YMeHue BBIICNATh CYIECTBEHHBIE PU3HAKU CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB:  BUJAOB, TMOMYJALHUNA, MPOAYLUEHTOB, KOHCYMEHTOB,
pelyLeHTOB, OMOTeOIEHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLECCOB
HaCJEeACTBEHHON U3MEHYHUBOCTH, €CTECTBEHHOI'O otOopa,
BUJ000pa30BaHUsl, MPUCIOCOOJIEHHOCTH  OPraHU3MOB,  JCUCTBUS
HKOJIOTMUECKUX (PAKTOPOB HAa OPraHU3MBI, IEPEHOCA BELIECTB M MOTOKA




DHEPTUU B KOCUCTEMaX, aHTPOTOTCHHBIX W3MEHEHHH B 3KOCHUCTEMaXx
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX ITUKIIOB
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 TIPHPOI0NOTH30BAHHS

10

YMeHue pemaTh 3J€MEHTapHbIe OMOJIOTUYECKUE 3aJlauM, COCTAaBIISTH
CXEMBI IepEeHOCca BEIIECTB U YIHEPTUHU B IKOCUCTEMAX (1[€MU MTUTAHUs)

YMeHue BBINOJNHATH J1a0OpaTOpHbIE W TPAaKTHYECKHE PabOTHI,
coOmoaTh TMpaBuja MpU paboTe ¢ y4eOHBIM U J1abOpaTOPHBIM
00opyIoBaHEM

YMeHue KpUTHUYECKH OLIEHHMBAaTh U HMHTEPHPETUPOBATH HMH(OPMALINIO
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
HO3HLIHIO

YMeHue co3zaBath COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS,

00001ass 6uMomornyeckyro MHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




IMPOBEPAEMBIE 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 OpPraHU3ALUs

Kusbie cucrembl (OMOCHCTEMBI) Kak MpeaMmeT u3ydeHusi Ouosiormu. CBoicTBa
OMOCHCTEM UM 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  MuHepaibHbie BeniectBa. DOYHKUMH BOIBI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKUCIOTHI — MOHOMEpBI OEJIKOB.
HezameHnMble 1 3aMEHMMbIE aMUHOKUCIOTHL. AMHUHOKHCIOTHBII cOCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (IEpBUYHAs, BTOpUYHAs, TpPETUYHAs U
YEeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHE CcBOHcTBa OenkoB. buonornueckue
GbyHKIIN OEIKOB.

®depmeHTHI — OMoyormueckue katanu3aTopbl. CTpoeHune (epmeHTa: aKTUBHBIN
LHEeHTp, cyOcTtpaTHas cnenuduuHocts. Kodepmentsl. Butamunubel. OTnunums
(epMEHTOB OT HEOPraHUUYECKUX KaTalIu3aToOpOB

VYrneBonbl: MOHOcaxapuibl (IJIIOKO3a, pubo3a W J1€30KCHpHO03a), aucaxapuibl
(caxapo3a, JaKkTO3a) M TOJMCaxapuabl (KpaxMas, TJUKOTeH, LEeJUI0JI03a).
buonoruueckue GyHKIUN YIII€BOAOB.

Jlunuasl:  TpUraMuepuasl,  crepouabl,  dochomunuasl.  ['mapoduibHO-
runpodoOHble  cBoiicTBa. buonormueckue @yHkuuu aunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB U JIUIHJIOB KaK MCTOYHUKOB SHEPTUU

3.4

Hyxneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkuun PHK. AT®: ctpoenue

1 QYHKITUU

3.5

3.6

3.7

[urosorus — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHus KIETOK

Kretka kak mermoctHast *xuBas cructema. OOIIHMe TPHU3HAKU KIIETOK: 3aMKHYTas
HapyxkHass memOpana, monekynsl JIHK kak reHeTHdeckwii ammapar, cUCTeMa
cuHTe3a OeJKa

Tunsl KIeTOK: 3yKapuoTHyeckas M mnpokaprotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko  kietku. Kierounas  crenka Oaktepuil.  CTpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIbHOM, »XWBOTHOW U
I'pUOHOM KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢bynkuuu. [Tnasmarnyeckast memOpaHna, e€ cBoiictBa u ¢pyHkuuu. [{utornasma u eé
opranonsipl. OmHOMEMOpaHHbIE OPTraHOW/AbI KIETKH: HHJOIUIa3MaTHYecKash CeTh




3.9

(OIIC), ammapar [ompmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJIpUH, IUIACTUABL. I[IpoucxokaeHne MUTOXOHIAPUM W IUiacTuld. Bumabl
wiactua. HememOpaHHble OpraHouipl KJIETKH: PUOOCOMBI, KJIETOUHBIA LIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMKY 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

OO6meH BemiecTB, WJIM MeTaOONMM3M. AcCCUMWIAIMS (TUTACTHYECKUN OOMEH) H
TUCCUMIIISALIUS (PHEPreTUUECKUd OOMEH) — JIBe CTOPOHBI EIMHOIrO Ipoliecca
Merabosm3Ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIN W rerepoTpodHbii. Posb
(hepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUHU B KIIECTKE

dotocuntes3. CBeToBas U TeMHOBasi (a3bl GpoTrocuHTe3a. Peakiuu dorocuHTesa.
OddexTuBHOCTE PoTocHHTE3a. 3HAueHHE (POTOCHMHTE3a ISl )KM3HH Ha 3emiie.
Bnusinue ycnoBuid cpeipl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIICHUS €TI0
IIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUMN.

XeMocHuHTe3. XEMOCHHTE3UpYIolre OakTepuu. 3HAU€HUE XEMOCHHTE3a [l
KU3HH Ha 3emMIie

DHepreTU4yeckuii oOMEH B KJeTKe. PaciieruieHre BelIecTB, BBIJCICHUE U
aKKyMyJIMPDOBaHHE OJHEPrud B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buibl. KucioponHoe OkHCIEHHE, WM KJIETOUYHOE
npixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

4.5

5.1

5.2

Peaknun marpuuynoro cuHtesa. ['enernueckas napopmanus u JJTHK. Peanuzamnms
IreHETUYECKOM HH(poOpMaluuu B KIETKe. [ eHeTHMYecKuid KoJ M €ro CBOMCTBA.
Tpanckpuniuss — marpuunbiii cuHTe3 PHK. Tpancnsuus — OwocuHTe3 Oelnka.
KomupoBanue amuHokucioT. Poib pubocom B OnocuHTe3e 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

PasMHOkXEeHME 1 HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif nuki, WM KU3HEHHBIM LUK KieTku. HWHTepdaza u  MHUTO3.
[Ipoueccel, mporekaromue B uHTephasze. Pemnukauus — peakuus MaTpUYHOTO
cureza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI# HabOp — KapHOTHIL
JluniouHbIE W TAlUIOMJIHBIM ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMAaTHUIBI.
[uronornyecknue OCHOBbI Pa3sMHOXKEHHMS M HWHAMBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — wMuto3. Cragum mwurosza. Ilpomeccsl, mpoucxopsmue Ha
Pa3HBIX CTAAMSIX MUTO3a. BMOIOTHYECKUI CMBICT MUTO3a

@®opMbl pa3MHOXKEHHS OpraHu3MoB: Oecrmojioe M mojoBoe. Buasl OGecrosnoro
pPa3MHOXXEHHUA: JI€JI€HHE HAJBOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHMPOBaHUE
OpPraHMU3MOB, €r0 3HAYEHHE JUIsl CETIEKLIUN

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meito3. Craguu wmenosa. I[lpomecchl, NpoucxoisuMe Ha CTaausIX Meno3sa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonormdeckuii cMmbici U
3Ha4YE€HHE Melo3a




5.4

5.5

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIJIETOK Y >KMBOTHBIX. [loioBbIE
Kele3bl: CEMEHHUKUA U suyHUKU. OOpazoBaHWE W Pa3BUTHE TOJOBBIX KJIETOK —
raMmer (CepMaro30u], SHIEKIeTKa) — cruepMaroreHes u oorere3. OcoGeHHOCTH
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

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIraHNU3MOB

6.1

[Ipeamer u 3agaun reHeTuku. Mictopust pa3BuTus 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'umoTe3a unctoTsl ramert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnbpuHoe CKpelirBaHue. 3aKOH HE3aBHUCHUMOIO HAacleOBaHUS IPU3HAKOB.
[{uToreHeTM4ecKre OCHOBBI JAUTHOPUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOLIEE
cKkpemiuBaHue.  Vcrosib30oBaHME — AHANU3UPYIOIIETO  CKPELIMBAaHUS UL
oTpezieNieHUs] TeHOTHIa 0CO0U

6.3

6.4

6.5

6.6

CueruieHHOe HacienoBaHue npu3HakoB. 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. ['OMOramMeTHbie M TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue
IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBocTh. Buabpl M3MEHUYMBOCTH: HEHACJICJICTBEHHAs W HACIEJICTBEHHAs.
Pones  cpenbl B HEHAclECTBEHHOW  W3MEHYMBOCTH.  XapaKTEpUCTHKA
MOANGUKAITMOHHONW U3MEHYMBOCTH. BapuaimoHHbIN sl U BapuallMOHHAs KpUBasl.
Hopma peakunn npusHaka. KonnyecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOIU(MDUKAITMOHHOM U3MEHYUBOCTH

HacnencrBennast, WM TeHOTUIMYECKas, W3MEHUYMBOCTh. KoMmOHMHaTHBHAA
W3MEHYUBOCTh. Mel0o3 ¥ TOJOBOM Tpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanroHHasi 3MeHYHBOCTh. Kitaccudukanust MyTamuii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpuYrHBI MyTaluid. MyTareHabie (hakTopbI.
3aKOH rOMOJIOTHYECKHUX PSA0B B HaciencTBeHHo n3ameHunBoctr H.M. BaBunosa

I'eneruka yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABl TE€HETUKH
YeJoBeKa: reHEAJIOTUYECKUH, OJIM3HEIIOBBIH, UTOT€HETUYECKHH,
OMOXMMHYECKUH, MOJeKyasipHO-reHeThuyeckuil. CoBpeMeHHOE oIpesesieHue
TE€HOTHMA: TOJHOT€HOMHOE CEKBEHHMPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHUCIE C
nmomomipio I1[[P-amanm3a. HacnencTtBeHHble 3a00JeBaHUS dYEIOBEKA: TCHHBIS
0ose3Hu, OOJIE3HH C HACIEICTBEHHOW MPEApPaCHONOKEHHOCThIO, XPOMOCOMHBIE
6one3an. CoMaTWyeckue W TEeHEpaTHBHBIE MyTamuu. [IpUHIUIIBI 310pOBOTO




o0Opa3a >XKM3HHU, TUarHOCTUKH, TPOPHITAKTUKHA U JICUCHUS] TECHETUICCKUX OOJIe3HEH.
MGI[I/IKO-FCHGTI/I‘IGCKOC KOHCYJIbTHPOBAHUC. 3HaueHue MGHHHHHCKOﬁ T'€HCTHUKU B
MPEOTBPAIICHUN U JICYCHUU TeHETUYECKUX 3a00JICBaHHI YeTIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

7.2

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 METOJBl CENeKIUH. MacCoBBIi M WHAWBHIYaIbHBI OTOOpHI B
CCJIEKIIMM DPACTeHUH M KUBOTHBIX. OLleHKa »KcTepbepa. bimskoponcTBeHHOE
CKpeliMBaHue — HMHOpuauMHr. Ywucras snHusg. CKpEeIIMBAHME YUCTBHIX JIMHUM.
I'etepo3uc, win rubpunHas cwia. HeponcTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
Otnanénnas rubpuamzaimuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U
[IOJIyYEHUE TIOJUIUIONAOB. JIOCTMIKEHUS CEJIEKIMM PACTEHHUH, >KMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
co3nanus pekomOuHanTHOM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinetounslie KyibTypbl. MUKpOKIOHAJIBbHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX OPraHU3MOB.
Dkojorudyeckue U dTHdeckue  mpobmembl. ['MO -  reHeruyecku
MOJU(UIIMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kox

11

1.2

1.3

IIpoBepsieMblii 31€eMEHT COAEP:KAHUSA
DBOTIOMOHHASA OMOJIOTUSI

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBupgerensctBa  3BoMoLMHU.  [lajmeoHTOJOrMYecKHe:  MOCIIEAO0BAaTENbHOCTh
IIOABJICHUSI BUJIOB B MaJICOHTOJIOTHUECKOM JICTOIMUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxoAcTBO U paziauuue ¢payH U Gprop MaTEpPUKOB U OCTPOBOB.
OMOpHOJIOrHYECKHE: CXOACTBA W  pa3auuus HMOPHUOHOB pa3HBIX BUJOB
MO3BOHOUYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJTOTHYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHYECKHE: CXOACTBO
MEXaHU3MOB HACIJIEZICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX NyTeH y Bcex
OpPraHu3MoB

OpomononHas teopus Y. [lapsuna. [Ipeanocsuiki BOSHUKHOBEHUSI JapBUHU3MA.
JIBroKy1iue cuibl 3BOJIOLKK BUAOB 10 [lapBuHY (M30BITOYHOE Pa3MHOKEHUE MPU
OTPAaHMUYEHHOCTH PECypcoB, HeomlpeaenéHHas HW3MEHYMBOCTh, Ooppba 3a
CyIIIECTBOBaHUE, €CTECTBEHHBII 0TOOD)

Cunrerndeckass Tteopust sBomtonuu (CTD) U  OCHOBHBIE €€ MOJIOKEHUS.
MukposBomtonus. [lonynsanus Kak eIMHULA BUAA U DBOJIIOLUN

14

JBwxynme cuibl ((akTopsl) HBOJIONMM BHJIOB B Hpupoae. MyTallMOHHBIN
Ipouecc W KOMOWHATHUBHAs M3MEHUYMBOCTh. [lomynsiMoHHbIE BONHBI U JApeiid
reHoB. M3omsamus u murpanus. EcrecTBeHHbIM 0TOOp — Hampapisiomuil dakTop
9BOTIONUU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocobneHHOCTh  OpraHW3MOB Kak  pe3yiabTaT dBoitonuu. [Ipumepsr
IpUCTIOCO0IEHUH Y OpraHu3MoB. ApoMop(do3bl ¥ W0 JaNTAIIUH.




Bun u Bunoo6pazoBanue. Kputepuun Buga. OcHoBHBIE POpPMBI BUI000pA30BaHUS:
reorpaguueckoe, 3K0JIOrHIeCcKoe

1.5

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

Bo3unkHOBEHHE 1 Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuHple MpeACTaBIEHUS O 3apOXKICHUU HKU3HU. HayuHble Trumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 W MaHCHepMHs. XUMHYeCKas
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

Pa3zButne xu3Hu Ha 3emiie 1o spaM M nepuonaM. Karapxein. Apxelckas u
npoTtepo3oiickass dpbl. [lameosolickas spa u e€ Tepuoabl: KEMOPHICKUH,
OPJIOBUKCKUM, CHJIYpUUCKUM, JI€BOHCKUH, KAaMEHHOYTOJbHBIM, MEPMCKHUU.
Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast opa u €€ nepuo/ipl: MaJeoreHOBbIA, HEOTEHOBBIN, AaHTPOIOTEHOBBIH.
XapakTepucTuka KiIMMara W TeOJOTMYECKUX IpolueccoB. OCHOBHBIE ATarlbl
SBOJIIOIIMM PACTUTENLHOTO M >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIeHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHu4YeCKOIro MuHUpa KaK OTPaKCHUC  OBOJJIIOLIHH. OcCHOBHEBIE
CUCTCMATUYCCKUE I'PYIIIBI OPraHn3MOB

OBojirOIMs 4YeloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mnpeincTaBieHHM o
IPOMCXOXKACHUU YeJoBeKka. Meronbl H3ydeHus aHTpomoreHesza. CxoactBa u
pa3nuyms YelloBeKa U KHUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHE YEeTIOBEKA.
JBwxyume cuibl (pakropbl) aHTponoreHesa. HaciencTBeHHass M3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIecTBEHHBIM 00pa3 JKW3HMU, W3TOTOBJIEHUE OpYyIUi
TPYyJa, MbIIIIJICHHUE, peUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBU DBOJIOIUM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymensld, YenmoBek npaAMoxoasamui, YemoBek HeaHaepTanbCKkuil, YemoBek
pasyMHbId. Haxoaku HCKONaeMblX OCTAaHKOB, BPEMS CYIECTBOBaHHS, 001aCTh
pacnpocTpaHeHust, 00bEM rOJ0BHOIO MO3ra, 00pa3 XKHU3HH, OPYAHs

UYenoseueckune pacbl. OCHOBHBIE OONBIINE pachl: €BpOINEoMIHAsl (eBpasuiickasi),
HETrpo-aBCTPAIONIHAsS (9KBaTOpHANIbHAS), MOHT'0JIOUTHAS (a3uarcko-
aMepuKaHckas). UepTsl MprcrocoOIEHHOCTH TIPEICTAaBUTEINICH YEIOBEUECKUX pac K
yCIIOBUSIM CylecTBOBaHMs. EqMHCTBO yenoBedeckux pac. Kputuka pacusma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

3.2

3.3

3.4

OKojorusi Kak Hayka. 3ajadd U pasfesbl SKOJIOTMH. MEeToAbl 3KOJIOIMYECKUX
UCCIICIOBAaHUM. DKOJIIOTHUYECKOEe MHpPOBO33peHue. Cpenbl OOUTaHHUS OPraHU3MOB:
BOJ[HAs, HA3€MHO-BO31yIIIHAs, TOYBEHHAs!, BHYTPUOPTraHU3MEHHAas

Oxonoruyeckue  ¢akroppl.  Knaccudukanuss — SKoJOrmueckux  (pakTopos:
abuoTnueckre, OMOTHYECKHME W aHTpoIoreHHnle. JleiicTBUE 3KOIOrMYECKUX
(hakTOpOB HA OPTraHU3MBI

AbGuotnueckue (aKkTOpbl: CBET, TeMIEparypa, BIaKHOCTh. doToneproausM.
[Ipucniocobnennss OopraHu3MoB K  JCHCTBUIO  aOMOTHYECKHMX  (haKTOPOB.
buonornueckne puTMbI

buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aUMOJIEHCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, Mapa3uTH3M, MYTYalIu3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIM3M,  HEUTpaau3M.  3HauyeHHE  OMOTHYECKUX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX




3.5

DKOIOTHIECKHUE XapaKTCPUCTHUKU ITOITYJIAINH. OCHOBHBIC TOKA3aTEIIN MOIMyJIANH:
YUCJICHHOCTb, IINIOTHOCTb, POXIACMOCTb, CMCPTHOCTH, I[IPUPOCT, MUTPpALUL.
I[I/IHaMI/IKa YU CJICHHOCTHU IMOMYJIALUN U eé peryjnus

COO6H.I€CTBa " 5KOJOTHYECKUE CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3u B
OuoLIEHO3€E

4.2

Okonoruyeckue cucreMbl  (3kocuctembl). [loHatme 00 odKocucteme W
OouoreoneHo3e. @DOYHKIHOHAIBHBIE KOMIIOHEHTbl SKOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUH B IKOCHUCTEME.
Tpodudeckue (MUIIEBBIC) YPOBHH OSKOCHUCTEMBI. lIuIieBble Iemu U CETH.
OCHOBHBIE TOKa3aTeNy SKOCHCTEMBI: OMOMacca, MPOIYKIUS. DKOJIOTHYECKHE
OUPaMUIbl:  TPOAYKIHH, YHCIEHHOCTH, Ouomaccel. CBOWMCTBA SKOCHCTEM:
YCTOWYHBOCTB, caMoperysiiusi, pazsutue. Cykueccus

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
ounoctepnl. XKXusoe BemecTBo u ero (yHkuuu. OcoOeHHOCTH OHMOCchepsl Kak
r00anpkHOM dKOcHCTeMBl. J[MHaMU4Yeckoe paBHOBecME M oOOpaTHas CBSI3b B
ounocepe. KpyroBopoTel BemiecTB W OHOTCOXMMHYECKHUE IHKIIBI JJIEMEHTOB
(yrnepoga, azota). 3oHaiIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Ouochepe 3emiau. AHTPONOIreHHblE M3MEHEHUs B Ouocdepe.
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 HMHdopMallmoOHHO-METOUYECKOE MUCHMO 00 0COOEHHOCTSIX MPETOIaBaAHMUS
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 (6a3oBb1it ypoBens). Peanuzarus @I'OC ocHOBHOTO 001IIeTO
00pa3oBaHUsI: METOJUYECKOE TTOCOOHE MIJIsl yUUTETIs.
https://clck.ru/3NSBnV

® I[JIH MCETOANUYECKOT'O COHpOBO)KI[CHI/ISI HpO(l)I/IJ'IBHBIX TCXHOJIOTHUYCCKHUX

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
€CTECTBEHHO-HAYYHOTO TIPpOo(dHIiel U KITaCCOB C YITYOJICHHBIM U3YYECHUEM
MaTeMaTUuKH, GU3UKH, XUMHH, OMOJIOTHH B 00IIe00pa30BaTeIbHBIX
OpraHU3aIMsIX C UCTIOJIb30BaHUEM UH(MPACTPYKTYPHI, CO3JJTAHHON 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
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