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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OnpeJeNieHus] MOAXO0A0B K (OPMHUPOBAHUIO COJAEpkKAHUS ydyeOHOro mnpeaMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
NPUHIMNAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crielu(uKe
Oouosiornu, €€ 3HAYCHWU B TO3HAHUM >KUBOW TIPUPOJABI M OOECICUCHUU
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpeJiesIeHbl OCHOBHBIE ()YHKIIMU TTPOTPAMMBI 110 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Ouosioruu 1a€t npeacTaBieHue o 1elix, 00 o0uel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PAa3BUTHS 00y4aIOLIUXCsl CPEICTBAMH y4eOHOTO ITpeIMETa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpeneneHue Mo paszjieliaM UM TeMaM, PEKOMEHIYeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHUs y4eOHOro Marepuaia ¢ y9€TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 0O0pa30BaTENBHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaromuxcs.

B nporpamMmme 1o 610I0THHN TaKKe YIUTHIBAIOTCS TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METalpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HaBaTEIbHOM
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
IpPOCMAaTPUBAETCS HAMPABICHHOCTh HAa Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMHN JIMYHOCTH, FKOJIOTHUYECKOTO MBIIUICHHS, IPEICTABICHUN O 310POBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PAaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMme Mo OMOJIOTHUU YJE€JI€HO BHUMAHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KU3HU JJI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJE: MPO(UIAKTUKN HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
Te€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHHUS SKOJIOTHYECKH 11eTIECO00Pa3ZHOTO
MIOBEJICHUS B OKPY>KAIOIIEH MPUPOJHOU Cpele, aHaIu3a BIIHUSHUS XO3MCTBEHHOU
NEATEeIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
VYcunenve BHUMaHUSI K MPUKIAAHOM HANPaBICHHOCTH Y4eOHOro mpeamera
«buonorus» NpoJUKTOBaHO HEOOXOIUMOCThIO 00ECTIEUeHUS YCITIOBUM 1JIsI PEIICHUS



OJIHOM M3 aKTyallbHBIX 3aJa4 IIKOJIBHOIO OMOJIOTrHYECKOro o0Opa3oBaHus, KOTOpPas
npeanoiaraer (GOpMUPOBAHUE Yy OOyHAIOUIUMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpenHero oOmero oOpa3oBaHHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMS  3aKOHOB  JKMBOM  MPUPOABI,  (POPMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HHU, YKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCTIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero o00pa3oBaHMs,  COLMATHM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecreynBaeT ycioBHs Uisi (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMd OWOJIOTMYECKUX 3HAHUN C
NPEJICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaduu. Ha3paHHble TOJNOXKEHHS O MpeAHa3HAYECHUH Y4YeOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €r0 COJIEPXKaHUS, MPEICTAaBIECHHOIO B MpPOrpaMme Mo
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYphl, OMPECISAIONIUE aJ[eKBaTHOE TIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHue cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMONOrMHM OCYIIECTBICHO C Y4YETOM TMPUOPUTETHOTO 3HAUEHUS 3HAHUHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COAEpKaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
HAay4yHOIo Mo3HaHusm», «KneTka kak Ouonormyeckas cucremayn, «OpraHuzM Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,
«IBOJIFOLHS )KUBOW NPUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.



Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YaloIUMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIOIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro npenMera «buosiorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIUH, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENBHBIX, WHTEIJIEKTYaIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KMBOU MPUPOIbI HA OCHOBAHWUY 3HAHUH U OIBITA, IOJYYEHHBIX IIPU U3yYCHUHU
OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IICHHOCTH OWOJOTUYECKUX 3HAHUU [JIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HM IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COONIONEHHE Mep TMPOPUITAKTUKH
3a00JIeBaHM.

B cucteme cpennero oOmiero oopasoBanusi yueOHBIM mpeaMeT «bruomorusy,
M3y4daeMblii Ha 0230BOM ypOBHE, SIBIISIETCS 00513aT€IbHBIM YICOHBIM MTPEIMETOM.

J1s1 u3yueHus OMOJIOTHH Ha 0A30BOM YPOBHE CpPEJIHETO 00IIEero 00pa3oBaHuUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb 6uonorun B popMupoBaHMU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kiaccudukanus, MOJETUpPOBaHUE, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pa3IMUHBIX METOJOB TMPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOJIBL.

CaolicTBa OMOCUCTEM U UX pazHOoOOpa3ue. YPOBHU OpraHU3aIMi OMOCUCTEM
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJSALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: moaenb Mojekyabl JITHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHrne 0eIKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMY OENKOB.



depmeHThI — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas crneuudpuyHocth. Kodepmentsl. Butamussl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ bl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuabl
(caxapo3a, JakTo3a) M ToJMcaxapulbl (Kpaxmaj, TJIUKOreH, IeJUTI0JI03a).
buonoruyeckue GyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJE€BOJIOB, OEJIKOB U JUTH/IOB KaK UICTOYHUKOB SHEPTUH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOJEHCTBUS
ujel u (HaKToB B HAYYHOM MTO3HAHUHU. MEeTO/Ibl U3yUeHHUsI KIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpaHa, Mosekynbsl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tunbel KIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTU
CTpOeHUusl TpoKapuoTHdeckoil kineTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Inazmarnyeckas memOpana, e€ cBoiicTBa U QpyHkiuu. LluTonnazma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJbl KJIETKU: PHUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaropubiii eHTp kiaetku. CTpoeHue snpa: suepHas o00J0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammel: «PactipenenieHre XuMUYECKUX 3JIEMEHTOB B HEXKMUBOU IPUPOJIEN,
«PacmpenienieHne XMMHUYECKUX DJIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuter u cxembl: «llepuonndeckass TabIUIAa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHHE paCTUTEIBHOU KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKU,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ; MUKPOCKOTIOM Ha TOTOBBIX MHKpOIpEnaparax U Hux
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Metabonu3Ma. Pojib 3aKOHOB COXpaHEHUS BEIICCTB W HDHEPTHMH B TMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Pons pepmeHTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCTD POoTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3A JIJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiersieHue BemiecTB, BbIACICHUE U
aKKyMYJIHPOBAaHUE YHEPTUHU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
bpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JIbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHrte3a. [‘enernueckas wuHpopmanus u JIHK.
Peanuzanus reHetwdeckoil mHbopMmarmu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pmbocom B
OouocuHTese Oenka.

Heknetounsie ¢popmbl xu3HU — BUpYyChl. McTopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUIUs, peBepraza W  uHTerpasza.  lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«JHepreTudyeckuii ooOMmen», «Xiopormiacty, «Potocuntes», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-antukauu «Ynpoenne JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiys MaTPpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — muto3. Cranun muto3a. IIponecchl, mpoucxonsimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE Pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii CMBICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SIUILEKIETOK W CcHepmMaTo30uAoB. OIIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIILHOTO PAa3BUTHS: TMpPsIMOE, HENpsaAMoe (JIUYMHOYHOE). BnusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMbl Pa3MHOMKEHHUS OPraHU3MOBY», «JIBoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «l'aMEeTOreHe3 y MIIEKOIUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENapaThI «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIUInKaus «/leneHne KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOIIpEnaparax».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHMsI TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTHKU (TUOPHUIO0JIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpuaHoe CKpelMBaHue. 3aKOH eIuHOooOpasusi THOPUIOB MEPBOTO
nokosieHus. [IpaBuiio qoMmuHUpoBaHUs. 3aKOH pacIICIUICHHs TPU3HAKOB. ['unoresa
YuCTOTHI raMeT. [1oyiHOe 1 HenmoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckre - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHune cuenieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCTh. BHibl HN3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakuuu. CBolicTBa MOANGDUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MPUYMHBI MyTanuid. MyTtareHHnbie (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YeJIOBEKa: F'eHEaJIOrNYeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUM, OMOXUMHUYCCKHM,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00eBaHUSI 4YeJlOBEKa: T'eHHbIE OOJE3HHU,
0OJIE3HU C HACJIEACTBEHHOW MPEIpacroyiOKEeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTHUPOBAHUE. 3HAYEHUE METUIIMHCKON
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabnutel u cxeMbl: « MOHOTHOPUTHOE CKPEIITMBAHUE U €T0 IIMTOTCHETUYECKas
OCHOBa», «3aKOH PacUICIVIEHUS ¥ €r0 IUTOT€HETHYECKast OCHOBaY, «3aKOH YUCTOTHI
rameT, «lurubpugHoe ckpenuBanuey, « L {lutonorndaeckne OCHOBBI TUTHOPUTHOTO
CKpemuBaHus», «Meno3y, «BzaumMoaelncTBUE ajuieIbHBIX TEHOBY, «l €HEeTHYECKHE
KapThl pacTeHHH, )KUBOTHBIX M YeJIOBEKa», «l'eHeTHKa 1moJia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUIEHHOTO C IMOJOM», «KapHOTHIBI 4ellOBEKA U KUBOTHBIX),
«Buapl m3meHunBocTH», «MoaudukanmoHHas W3MEHUYHMBOCTHY», «HacnemoBanme
pesyc-dakropa», «I'eneTuka rpymnm KpoBu», «MyTarmoHHass N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmIIMKanmu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporpenapaT «Jpozoduna» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opox moceBHOM».



JlabopaTopHble U NpaKTHYeCKHEe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
OUTHOPUAHOTO CKPEIIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora No 7. « AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenieknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Tpoliecc. 3apoxJAeHUE CENeKIUU U JOMECTUKAIUS.
VYyenne H. U. BaBunoBa o neHTpax MpoUCX0kKACHHUS © MHOIO00Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, LITAMM.

CoBpeMeHHBbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHM U KUBOTHBIX. OlleHKa 53KCcTepbepa. biauzkopoacTBeHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojiyueHue
NOJIMIUIOUAO0B. JIOCTHKEHUS CENEKIIUU PACTEHUM, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxeHepus. Kierounble KyiabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUN.
KiloHnpoBaHne BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: Kapta «LIeHTphl NMPOMCXOXKICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuau3anus», «Padotel akagemruka M. @. MiBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHe: MYJISDKH IUIOA0B U KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

Okckypcusi «OCHOBHBIE METOJbI W JOCTHIKCHHS CEJICKIIMHM PACTCHUU W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IIEMEHHYO bepmy,



COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[Ipennochlniku BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPHUHU. ODBOJIOLIMOHHAA
Teopus U €€ MecTo B Ouosioruu. BiusHHe 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lasieoOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONM JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuve Gayd u Gjaop MaTepUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3Iu4Ms 3IMOPHUOHOB pa3HbBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCEX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINpPEEIEHHAsT WU3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunternueckas teopust 3Boironu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

Mukposomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBINA
nporecc M KOMOWHATHBHAsT W3MEHYMBOCTH. [lOMymsiimoHHBIE BOJHBI U Apeid
reHoB. M30s1us U MUrpanusi.

EcrectBennsiit otbop — HampaBisoomuid (akTtop 3BoJdOIUUA. DOpMBI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U UANOATATITAIIUH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHM:  (prsieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapajuienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaIU3UPOBAHHBIX MpelKoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs pagualysl.

JdeMoHCcTpanum:

[Toptpertsr: K. JIunnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromutep, A. H. CeBeprios.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOTO MUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomyamum», «MyTauuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wamoamanrtanum», «OOIas aereHepaius»,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
HapBuHa», «bopb0a 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoJuiekiusa «[lpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUM Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJIEHUS SBOJIONHMNY», 00bEMHAS MOJEIh
«CTpoeHHE TOJOBHOIO MO3Ta TO3BOHOYHBIX.

buoreorpaduueckass kapra wmupa, KoJieKius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX M PpaCTEHHiI», Mojenb anmaukanus «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnasi padora Ne 1. «CpaBHeHuE BUIIOB 1O MOPGOJIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue mpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHblE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMoIMU. HauanbHble 3Tamnsl
ouonorndeckoit sBoonuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MPOTOKJIETKHU. [lepBple KIETKM M KX 3BOJIOLMSL.
®opmMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm U nepuoaam. Karapxeil. Apxelickas u
nmporepo3oiickas dpel. llameosoiickas spa U €€ mepuoabl: KeMOPUICKHM,
OPJAOBUKCKHM, CHITYPUICKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOre€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIMMaTa M TeoJIOTHYeCKHX MmpoueccoB. OCHOBHBIE 3Tallbl
ABOJIOLMM PACTUTEIBHOTO M KHMBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUW U
XKUBOTHBIX. [I0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMroIuU. OCHOBHBIE
CUCTEMATHYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTU KaK HayKa. PazBurue npeacraBieHui o
IIPOUCXOXKIAEHNN 4YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesza. HacineactBeHHas U3MEHYMBOCTD
U eCTeCTBEHHbI 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HU, M3TOTOBIEHUE OpPYIUI
TpYJla, MBILUIEHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanAepTanbCKuK, YenmoBek
pa3ymHbIil. Haxonku #cKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHHSA, 00JACThb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHs.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UYepTsl  MNPUCHOCOOJIEHHOCTH  MpeACTaBUTECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4eNOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CosHEYHOW cucteMbly, «Pa3Butue
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KHBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W UEJIOBEKOOOpa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JllpeBHeumue moam», «llpeBHue mroam», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeueckre pach».

O6GopynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEPTajabla, KPOMAaHbOHIA), CIEHNKH WIH
M300pakeHUss KaMEHHBIX OpYyAUH NEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebia), TeOXpoHOJOruueckas TalOnuma, Koyuiekiuus «DopMbl
COXPAHHOCTH MCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII».

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTtuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcusi «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIM KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msbl 4 OKpYy:Kawiuas cpeaa.



DKoJorus Kak Hayka. 3aJaud U pa3aenbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTMUECKOE MUPOBO33PEHNE COBPEMEHHOT'0O YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuoTtuyeckue, OMOTHYECKHME M aHTPOINOreHHble. JlefcTBHE 3KOJIOTMYECKUX
(haKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dakTopsl. Busibl 0MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHIIHUA,
XMIIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, koomepaiusi, MyTyalausM,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OUOTHMYECKUX B3aMMOJICEUCTBHUI JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuuu. OCHOBHBIE MOKa3aTelu
NOMYJISIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. /J{lnHaMuka 4uciaeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabnmuuel u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy, «®Potonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdonoruiueckue 0COOEHHOCTH PACTCHUM U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOoCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTHA NOMYJSLIUI Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiueBasi). Bunbl-momuHanTel. CBs3U B
ouoreHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOIYIECHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B 3KOCHCTEME.
Tpoduueckue (nuiieBbie) ypoBHH d3KocucTeMBI. [TunieBbie 1ienu u cetu. OCHOBHBIE
MIOKA3aTeM 3KOCHCTEMBbI: OMOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMUJIbIL:



MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble S3KOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY [IAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOr€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycTOMYMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPephl Kak
100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBecHME M OOpaTHas CBSI3b B
o6uocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE 2KOJOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHMEe MPUPOBI U yenoBeyecTBa. CoxpaneHue OuopaznooOpaszus
KaK OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa pPalMOHAIBHOTO YIPaBICHUS
NPUPOJHBIMU PECYpCaMU U MX UCIOJIb30BaHUE. J[oCcTHKeHUsT OMOJIOTHU U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencau, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuuel u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJOrMYeCKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buorenos BogoéMa», «ArpoueHo3», «lIpuMepHsbie
AHTPOIIOT€HHBIEC BO3JICUCTBUA HA MPUPOAY», « BadkHENIINE HCTOYHUKH 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOj», «llouBa — BaxkHeimas coctamistomnas ouocheps»,
«®akTtopel  gerpamanuu  nouB»,  «llapaukoBelii  3ddexT»,  «DakTOpHI
pPaANOaKTHBHOTO 3arpssHeHus: Owmochepr», «OOmas crpykTypa Ouocheps»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJIeKIuu «buorenos3y», «Bpeaurenu BaxHEHITHX
CETbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUY PACTCHUNA 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K Pa3HBIM SKOJIOTMYECKUM TpyIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHSIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MporpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONpPEJACJICHUIO, HaJuyue MOTHBallMM K OOydYeHUr0  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NESITEbHOCTA 1[IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYEOHOM U BOCIHUTATECIBHOW JESITCIBHOCTH B COOTBETCTBHU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PpA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Tpuposie H
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHN, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyJaIOIIerocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX ITPaB U 003aHHOCTEH, yBaKEHHUE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, pEIICHUHM Yy4YeOHBIX M T[O3HABATENIHHBIX 3a/lad, BBHINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUS] K MHEHHUIO OINIMOHEHTOB MpU OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM TPakTaHCKOW UIEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropapoctu
3a CBOM Kpail, cBor0 PoauHy, CBOM fA3bIK U KYJbTYypy, IPOILIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B MOCTPOCHHE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHME K CBOMM POJMTEIISIM, CO3IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuHusMH Hapo1oB Poccuu;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHMIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHUEe, COOJII0ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryiasipHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTbHOTO U  KOJUICKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00uE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud ¢ Pealu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUCHUN OMOJIOTHH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocucTeM, Orochepsl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEl OKPYKAIOILIEH TPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONMpPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U NPENOTBPALIATD UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI,
OmbITa NEATEIbHOCTU AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIbHONW, KOMMYHHUKAaTUBHOW W COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IMPAKTHYECKON AEATEIBHOCTH HKOJOTHUECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIUAJOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJEHCTBHS MEXIY JIFOIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUHU PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodsieM
COXpaHEHMs IPUPOJHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTH OHOJIOTMHU JJIsi COBPEMEHHOH LMBUIN3ALUU:
o0ecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble MpPOOJIEMbl  Pa3BUTHUS
YeJI0BEUeCTBA, IIOMCKA MyTel BbIXO/A U3 INIOOATBHBIX 3KOJOTMYECKUX MpoOsieM U
o0ecnieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTUIO,  PallMOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OHOJIOTMYECKUX 3HAHUH B LEIAX
MOBBIIIEHNS OOIIE KyJNbTYpbl, €CTECTBEHHO-HayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIB3YEMBIX B €CTCCTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUS Ui aHalIn3a U
OOBSICHEHHSI SIBICHUM OKPYKAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C LEJIBI0 TTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OMOJIOTUYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KM3HEHHBIX CUTyalLUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO M UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOro mpeameTa «buosorus»
BKJIFOYAIOT: 3HA4YMMble i1  (OPMHPOBAHUS MHUPOBO33PECHHS O0YyYarOMUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIECTBO, SHEPTHs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCClIeI0BaHre, HAOI0ICHUE, NU3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
ydyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHKUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COIMAILHOM
KOMIIETEHIIMM ~ OOYyYaoIIUXCsA, CIOCOOHOCTh  OOYYaIOIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOM U COITUAIBHON MTPaKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYEeCKHe JTeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOCHWW 3HAHUUA NPHUEMBI JIOTUYECKOTO MBIIUICHHS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNsITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3YJIbTATHI ICSITENIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PACCMATPHUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/IETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBHISIBICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJUHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSIX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE eHCTBHUA:

BJIQ/ICTh HABBIKAMU Y4EOHO-MCCIICI0BATEIBCKOW M MTPOCKTHOM JIESITEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETaluH, NPEOOPa30BaHUI0 W NPHMCHCHHIO B y4eOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIIbLHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATH TIOJIYyYEHHBIE B XOJ€ pEIHIeHUs 3a/Jladyd  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOITYyCKAIOMINE aTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNBIT HCHOIb30BAaHUA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil uHPopManuu (CXeMbl, rpauKu, AUArpaMMbl, TAOTUII, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKALIMK BO BCeX cdepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIIEHHUs, I[MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAXKUTEIbHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYATbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YieHa KOJIJIEKTHBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0O BKJIaJa U KaXJA0r0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTEIbHON
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, MCTOJIb30BaTh MPUEMBI peIICKCUU ISl OIEHKUA CHUTYallMd, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATEIBHOCTH MO MOJYYEHWI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
K1acce OJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJH OUOJIOTMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KAapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAAE POCCUUCKHUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPaMOTHOCTH YEJIOBEKA JJIS pEIIeHUs )KM3HEHHBIX 3a/1ay;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OPTraHu3M, MeTa00I13M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctas (caMOperysisiusi), ypOBHEBas OpraHW3alus JKUBBIX  CHCTEM,
CaMOBOCTIPOM3BEICHHUE (PEIPOIYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajdbHAs JIOTMAa MOJICKYJIApHOW Ouonorun), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensiTe rpaHuilbl UX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOIECCOB W SIBIICHUM, OpraHu3anus U NpOBEIACHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCICAYyEeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TECOPUN U 3aKOHOB, YMEHHE JI€JIaTh BBHIBOIBI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;



yYMEHHUE BBIICISTh CYHIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB W IMPEBpAIlEHUs] PHEPruu B KIETKe, (POTOCHHTE3A,
IJIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXXEHUS, WHIAUBUIYAJIbHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUM, U1l NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 obecnieyeHHs O€30MacCHOCTH CBOEro 3/0POBbS U 30POBbS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouoaoruu u OMOTEXHOJIOTUHI UL PalMOHAIBHOTO
IPUPOIOIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS I MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpPATOPHBIE M MPAKTHUYECKHE paldOThl, COOMIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpecTBa MaccOBOM MH(OpMAIIMU, HAYUYHO-TIOMYJISIpHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mass Gronornyeckyro HHGOPMAIIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHUpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPAaMOTHOCTHU Y€JIOBEKA JJI PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PACKpPHIBATh COIEPKAHUE OMOTOTUIECKUX TEPMUHOB Y TTOHSATUMN: BU/,
MONYJISIUS, TeHO(OHI, HBOJIIONUS, ABUXKYIIHE CUIbI ((haKTOpbl) SBOJIOLNH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMA, NPOJYIEHTbI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
JKOJIOTHYEeCKas Mupamuia, OroreoreHos, onocdepa;



yMEHHE W3JIaraTh OWOJIOTHYECKUE TeopwH (IBOJIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIOIHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuoBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEISISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIaJI€Th METOJaMU HayYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUEC
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBHIYKEHUE THITOTE3bI, BRISBICHUE 3aBUCHMOCTH
MEXITYy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TIOJYyYCHHBIX PE3YIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
Ha OCHOBaHWH TMOJIYYCHHBIX PE3yJIbTATOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHUJOB, TMOMYJSANHA, TMPOIYICHTOB, KOHCYMECHTOB, PEIYIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpPraHM3MbI, IEpEHOCA
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX HW3MCHCHHHA B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYrOBOpOTa BEHICCTB U OHOTCOXMMHYCCKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUSA I OOBSICHEHUs OUOJOTMYECKUX
IPOIIECCOB M ABJICHUM, IS MPUHSATUS MPAKTUYECKUX PEIIEHUH B MOBCEIHEBHOM
KU3HA C LEeJIpl0 oOecrieueHusl O€30MacHOCTH CBOEro 3/I0POBbS U 3[I0POBbS
OKPYXAIOIIUX JIFOICH, COOTI0OIEHUS HOPM IPAaMOTHOTO MOBE/ICHUS B OKPY KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HWCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl PAIIMOHATBFHOTO TIPUPOIOIIOIb30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]laul, COCTABISITH CXEMBI
MEpEeHOCAa BEIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

YMEHHE BBITIONHITH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
mpaBmiIa nMpu paboTe ¢ y4eOHBIM U Ta00PATOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECKH OIICHHUBAaTh M HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP’KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICcTBa MacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuaybl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
00001mast OnoorMYecKyt0 WH(PpOpMaII0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOIb30BaTh MOHATUUHBIN anmnapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue
No KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
pas3aenoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB 00y4aromuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. Buosiorusi kak Hayka

YKABOU IIPUPOJBI

npupo bl (Habmo1eHue,
IKCIIEPUMEHT, ONMCAHNE,
HU3MEpEeHUE, KiIacCupHUKaIus,
MOJICITUPOBAHKE, CTATHCTHYECKASI
00paboTKa TaHHBIX ).

1.1 | Buosorus B cucteme 1 buonorust kak Hayka. CBsi3u OMOI0THUH PackpriBaTh cojepkaHre TEPMUHOB
HayK ¢ 00IIIECTBEHHBIMHU, TEXHUYCCKUMU Y TTOHATHUI: HAYYHOE MUPOBO33PEHHUE,
Y IPYTUMH €CTECTBEHHBIMU HAYKaAMU, Hay4Has KapTHHA MUPA, HAYYHBIH METOJ,
dbunocodueit, penuruei, ITUKOMH, TUIIOTE3a, TCOPHA, METO/LI
ACTETHKOM U mpaBoM. Poib Orostoruu MCCICIOBAHMAL.
B D OPMUPOBAHUH COBPEMEHHOI HAYIHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO U POJIb CPEU APYIUX
KapTuHbI Mupa. CucteMa OUOJIOTHYEeCKUX
a €CTECTBEHHBIX HAYK.
Y [lepeuncnsaTe pa3nens OMOIOTHN
g emMoncmp mglm' M B COOTBETCTBUE C 00bEKTaMU U3yUCHUSI.
opmpemui: Y. [lapsuHn, I'. MeHnenb .,
pip Hapeun, ACIE, Ha3zpIiBaTh BaXKHEUIIIME OTPACITH
H. K. Konenos, Jik. Yorcon u @. Kpuk. | gy650rmecknx snamnmii 1 3aja4d,
Tabauywl u cxemol: «MeTOIBI TO3HAHUS crosimme nepex Guonorueit XXI B,
KUBOU TIPUPOIBD»
1.2 | MeTobl TO3HAHUS 1 MeTobl MO3HAHUS KUBOU PackpsiBaTh conepxaHue TEPMUHOB

Y TIOHSITHI: HAYYHBI METOH, METOJIbI
HCCIICIOBAHMS.

XapakTepru30BaTh OCHOBHBIE METO/IbI
MO3HAHUS )KUBOM MPUPO,IbI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMCAHUE, U3MEPEHHUE,
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JHemoncmpayuu:

Tabnuyvt u cxemwvi: «MeTOIBITO3HAHUS
YKABOU IIPUPOIBI».

JlabopamopHhvie u npakmuueckue
paoomoi:

[Ipaktuueckas padora No 1.
«Vcnonb30BaHMEe pa3IUuUHbIX METO0B
IPU U3YYEHUU OUOJIOTHYECKHUX
00BEKTOBY

KJaccu(UKanus, MOIETMPOBAHKE,
cTaTUCTHYECKast 00paboTKa JaHHBIX

Utor

O 4aCOB I1O0 TEMC

2

Tema 2. JKuBble cucTeMbl U

HX OpraHm3anus

2.1

buonornueckue
CHUCTEMBI, ITPOLECCHI
U WX U3y4YCHUE

1

JKuBbie cuctembl (OMOCHCTEMBI)
KaK MpeAMET U3yueHus OUOJIOTHH.
OTnuuue KUBBIX CUCTEM

OT HEOPTaHUYECKOU MPUPOIBI.
CgoiicTBa OMOCHUCTEM M UX
pazHoobOpasue.

YpOoBHHU OpraHu3anuu
OrocHCTEM: MOJICKYIISIPHBIMH,
OPTraHOMIHO-KJIETOYHBIH,
OpraHU3MEHHBIM,
NOMYJISLIMOHHO-BUAOBOM,
DKOCUCTEMHBIN
(OHOreoLeHOTUYECKHUIA),
onochepHbIi.

Hayku, n3yuaroniue 6mocucteMsl
Ha Pa3HbIX YPOBHSX OpraHU3aINH.

PackpsiBaTh coepkaHie TEPMUHOB

U TIOHATUIA: CUCTEMa, OMOJIOTUYECKast
CUCTEMA, DIIEMEHTHI CUCTEMBI, CTPYKTYpa
OHOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
O0OMEH BEIEeCTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
U3MEHYUBOCTD, Pa3/IpaKUMOCTh,
SHEPro3aBUCUMOCTb, YPOBHHU
OpraHu3aIuy XKU3HU (OMOCHUCTEM).
XapakTepu30BaTh IPUHIUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTb,
BBICOKAs YIIOPSIOYEHHOCTD,
caMOperyJsilus, HEPAPXUIHOCTb.
[lepeuncnsaTe yHUBEpCaAIbHBIE CBOWCTBA
JKABOT'O: €IUHCTBO XUMHYECKOTO
COCTaBa, pa3ApakUMOCTb, ABUKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemvi: «OCHOBHBIE
MPU3HAKH KU3HWY, «Y POBHU
OpraHu3alyy >KUBOU TPUPOIBI».
Mopens monekynsl JJTHK

roMeocTas, pOCT U pa3BUTHE,
HACJICJICTBEHHOCTh, U3MEHYHBOCTD,
ABOJTIOLIUS (TIPUCTIOCOOICHUE

K U3MEHSIOIIUMCS YCTIOBHSIM).
[TpuBOIUTH IPUMEPHI OMOCHCTEM
Pa3HOTO YPOBHS OpraHU3AINH

Y CpaBHUBATH NPOSIBIICHHS CBOHCTB
KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE TIPOIIECCHI,
IpOTEKalole B OMoCHCcTEMax:
OOMEH BEIIECTB U MpEeBpallleHNE
SHEPTHH, CAMOBOCIIPOU3BEICHHE,
cCaMOpeTyJISIs, pa3BUTHE.
Cobmroath mpaBuiia 0€pexKHOTO
OTHOIIIEHUS K KUBOU MPHPOJIE

HToro yacoB no Teme

1

Tema 3. XumMuueckuii cocTaB M CTpoeHHE

KJIECTKHA

3.1

XMMHUUYECKUI COCTAB
KJIeTKku. Boja
Y MUHEPAJIBHBIE COJIU

1

XHUMHUYCCKUM COCTAB KJICTKH.
XHUMHUYCCKHUE DJIICMCHTBI:
MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI.
Bona u MuHepaibHbIe BEIIECTBA.
OYHKIIMU BOJIbl U MUHEPAJIbHBIX
BelecTB B kieTke. [loaaepxanue
OCMOTHYECKOI'0 OajiaHca.
Hemoncmpayuu:

Juacpammur: «Pacnpenenenue

XUMHYECKHUX 3JIEMEHTOB B HEXKHUBOM

PackpsiBaTh coqiep>kaHue TEPMUHOB

Y TIOHSITHIA: 2JIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTbI, MUKPOSJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JIMIOJIb, BOJIOPOIHBIC CBSI3U;
ruapoduIbHBIC U THAPOGOOHBIE
BEIIIECTBA.

Jloka3pIBaTh €AMHCTBO YJIEMEHTHOTO
COCTaBa KaK OJTHO U3 CBOMCTB KUBOTO.
Pacripenensath XuMUYECKHUE SJIEMEHTBI
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npupojae», «Pacnpenenenne XuMUIECKUX
3JIEMEHTOB B JKMBOW MPUPOJIEN.

Tabauywvl u cxemol: «Ilepuogudeckas
Ta0IUIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMONEKYJIBI BOJIBI»

I10 rpy1iaM B 3aBUCHUMOCTHU

OT KOJIMYCCTBCHHOT'O ITPCACTAaBUTCIILCTBA
B OpraHmusMe; XapakKTepu3oBaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBIABIIATE CBA3B MCKIY COCTaBOM,
CTPOCHUCMMOJICKYJIBI XUMHUYICCKOTO
COCAMHCHUA U €TI0 (1)YHKLII/I$IMI/I B KIICTKC

3.2 | benku. CocraB u benku. CoctaB U cTpoeHHEe OENKOB. PackpsIBaTh copepkaHie TEPMUHOB
CTpOCHHE OEIIKOB AMUHOKHCIIOTB — MOHOMEPHI OCITKOB. U TIOHSTHIA: OCTIKH, TIOJMMEPHI,
He3ameHnumbIe 1 3aMEHUMBIC MOHOMEPBI, aMUHOKHUCIIOTHI, IS THTHAS
AMUHOKHUCJIOTHI. AMUHOKHUCITOTHBIH CBSI3b, TIOJUTICNITHI, ACHATYpAIHSI.
COCTaB. YPOBHU CTPYKTYPBI OCIKOBOM XapakTepu3oBaTh O€JIKU KaK KJIacc
MOJIEKYJIBI (TIepBUYHAS, BTOpUYHAS, OpraHUYeCKUX COCTUHEHU;
TpPEeTUYHAs U YCTBEPTUYHAS CTPYKTypa). | KJIaCCUPHUIMPOBATH UX IO CTPOCHHUIO
XHUMHYECKHE CBOMCTBA OEJIKOB. (rmoOynsipHbIe U GUOPHILIAPHBIE OCIIKH),
buonornyeckue pyHKIuu OEIKOB. NIEPEYNCIIATh U XapaKTepU30BaTh
Jlemoncmpayuu: byHKIIMN OENKOB
Tabnuyet u cxemwl: «CTpoeHHE
MOJIEKYJTBI OeTTKay.
Obopyoosanue. CBETOBOH MUKPOCKOII,
MUKpOTpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpsiBaTh cofepkaHue TEpPMHUHOB
OuoornYecKue KaTaJn3aTOPBL. Y TIOHSITHIA: epMEHTBI, aKTUBHBIN LIEHTD,
KaTaan3aTOPhI Crpoenue pepMeHTa: aKTUBHBIN IIEHTP, | CyOCcTpaTHas cnenupUIHOCTb,

cybcTpaTHas crienu(pUIHOCTD.
KodepmenTtsl. ButaMuHBbI.
Otnnunst hepMeHTOB

KO(hEepMEHTHI, OEIKN-aKTUBATOPHI
U OCJIKU-UHTUOUTOPHI.
VYka3bIBaTh OTIWYUSA PEPMEHTOB
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OT HEOPTraHUUYECKUX KaTaIu3aTOPOB.
Jemoncmpayuu:

Tabnuysr u cxemwvr: «CTpoeHUE
bepmeHTay.

Obopyoosanue: 060pynoBaHUE

JUISl TIPOBEICHUST HAOJIOICHHU,
U3MEPEHUH, IKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas pad6ota Ne 1. «M3yuenue
KaTAJIUNTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMHIIa3bI

WIM KaTaiasbl)»

OT HEOPTaHMYECKUX KaTAIN3aTOPOB.
OOBICHATH POJIb (PEPMEHTOB

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJULIMHE,

B IIOBCEJHECBHOM KU3HU YEJIOBEKA

3.4

Yrnesonsl. JIummasl

VYri1eBopl: MOHOCAXapuIbl (TIIIOKO3a,
pub03a u 1e30kcupud03a), Tucaxapubl
(caxapo3sa, J1aKkT03a) U MoJIucaxapuiasl
(Kpaxmall, IIIMKOTEeH, IEJUTI0J103a).
buonornyeckue QpyHKIIUU yTIeBOIOB.
Jlumuapl: TPUTIUIICPUTBI,
dbocdonunuabl, CTEpOUIHI.

['unpodunbHO-THAPOPOOHBIE CBOKCTBA.

bronornueckne pyHKIIUH JTATTHIOB.
CpaBHeHUE yTIIEBOIOB, OCJIKOB

Y JIMTIAJIOB KaK UCTOYHUKOB DHEPTUM.
Hemoncmpayuu:

Tabauywl u cxemvl: «YTICBOIBI»,
«JImmuaey.

PackpbiBaTh cojep:kaHne TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXapH/IbI,
JMCaxapuIbl, TOTUCAXAPUIBI, TITIOK03a,
pubo3a, 1e30Kkcupud03a, caxaposa,
JaKTO3a, MaJIbTO3a, EJITI0I03a
(k1eTyaTKa), Kpaxmal, TJIMKOTEeH;
JUTUbI, TPUTIUUEPUABI (KUPBL, Macia),
dbocdonmunuabl, CTEpOUIHI.
XapakTepu3oBaTh yIJIEBOBI,

JUTNUIBI KaK KJIACC OPTaHUYECKUX
COCIMHEHUM.

KnaccudummpoBats yrieBoabl U JTATTHABI
M0 CTPOCHHUIO; TIEPEUHUCIATH (PYHKITN
YTIEBOAOB U JIMITHIOB.
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Obopyodosanue.: 000pyA0BaHUE
JUISl IPOBEJICHUS HAOTIOICHUH,
U3MEPEHUH, DKCIIEPUMEHTOB

CxeMatuuecku n300paxkaTth CTPOCHUE
MOJIEKYJI YTICBOOB, IUMUIOB

3.5 | HykieunoBbie Hyxkneunossie kucnotsl: [JHKu PHK. PackpsiBaTh coepxkaHue TEPMUHOB
KUCIoTbl. ATD Hyxkneotuasl — MOHOMEDHI Y TIOHSATUM: 1€30KCUPUOOHYKIECMHOBAs
HYKJIEMHOBBIX KHCIIOT. CTpoeHune kucnota (JIHK), pubonyknenHoBas
u yukiuu JJHK. Ctpoenune u pynkuuu | kucnora (PHK), Hykieotus,
PHK. AT®: crpoenue u pyHKIUH. MOJIMHYKJIEOTUAHAS LIETb
Jlemoncmpavuu: (MOAMHYKIIEOTH]T), KOMIUIEMEHTAPHOCTD,
lopmpemuwr: Ix. Yorcon, @. Kpuk, dbynkauu JIHK (xpanenue u nepegada
M. Yunkusnc, P. @paHkiuH. HaCJIEJICTBEHHOU MH(POPMAIHN); BUIBI
Tabauyvt u cxemvi: PHK (nuadopmanmonHas, TpaHCIIOpTHAS,
«Hyxnennossle kucnotsl; JJHK», pubocomanbHasi); aneHo3uHTpudocdar
«buocunres 6enkay, «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyisl ATO». XapakTepu3nupoBaTh HyKJIEUHOBBIE
Obopyoosanue: CBETOBON MUKPOCKOTI, KHCJIOThI KAK XUMUYECKUE COETUHEHUS
MHUKpONpenapaTsl Y HOCUTEJIN HACJIEICTBEHHOU
nHpopMaIum.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJIeKya HykJIenHoBbIX kucioT (JIHK,
PHK) u ATO.
CxemaTuyecku n300pakaTh CTPOCHHE
HYKJIEOTUJ0B, MOJIEKYJI HYKJIEMHOBBIX
kucior, ATD
3.6 | Uctopus u MeTosI [{uTomorust — Hayka O KIJIETKE. PackpeiBaTh coaepkaHue TEPMUHOB

W3y4YEeHUs] KIIETKHU.
Knerounas Teopust

Knerounas reopus — npumep
B3aUMOJICHUCTBUS UlIeH U (PaKTOB

Y TOHSITUM: KJIETKa, IIUTOJIOIUS;
PacKpbIBaTh COACPKAHUE TTOJTOKECHUM
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B HAyYHOM MO3HAHUHU.

Metobl U3ydeHUsl KIETKHU.
Jemoncmpayuu:

Ilopmpemubi.:

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

M. lIneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX MOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU C MUKpodoTorpadusimu
KJIETOK, TIOJTy4Y€HHBIE C TTOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOU TEOPHH.

[lepeuncnsaTh U XapaKTepUu30BaTh
OCHOBHBIE METO/Ibl U3YUYEHHUS KIIETKHU:
(IpUrOTOBJIEHUE CPE3OB,

OKpaIllMBaHHE, MUKPOCKOIIUPOBAHUE,
HEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEe)

3.7

KieTka
KakK IeJI0CTHAsA
JKUBas CUCTEMA

KieTka kak 1es10cTHas XKUBasi CUCTEMA.
OO61re MpU3HAKY KIETOK: 3aMKHYTast
HapykHas MeMOpaHna, mosekysbl JJHK
KaK T€HEeTUYECKHI anmnapar, CucTeMa
cuHTe3a Oenka. Tumbl KIeTok:
HYKapUOTUYECKAs U MPOKAPUOTHIECKASI.
Oco0eHHOCTH CTPOECHUS
IIPOKAPUOTUYECKOU KIIETKHU.

Krnerounas crenka 6akrepuii. CTpoeHue
YKapUOTHUYECKOH KIIeTKU. OCHOBHbIE
OTJINYMS PACTUTEIBHOU, )KUBOTHOU

u rpuOHOM KiteTku. [ToBepXHOCTHEIE
CTPYKTYpPBI — KJIETOYHAs CTCHKA,
TJIMKOKAJIUKC, UX (PYHKIIHH.
[Tna3maTtuueckasimeMOpana,

PackpbiBaTh cojep:kaHne TEPMUHOB

Y TIOHSITUI: KJIETKU (3yKapHOTHUYECKas,
MPOKApUOTUYECKAs ), INIa3MaTHIecKas
MeMmOpaHa (T1azMageMma), TITIMKOKAINKC,
TPAHCTIOPT BEIIECTB (TTAaCCUBHBIM,
aKTUBHBIN ), SHIOIIUTO3 ((paronuros,
MUHOLMUTO3), SK301IUTO3, KIIETOYHAs
CTEHKAa, HYKIJICOU].

CpaBHUBaATh MEXIY COOOI
AYKapUOTUYECKHUE U TPOKAPUOTUYECKUE
KJIETKH; OTMEYaTh CXOJACTBO U Pa3INYHUs
B CTPOEHUU KIIETOK OaKTEpU,
KUBOTHBIX, pACTEHU U TPUOOB
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€€ CBOMCTBA U (DYHKIIMH.
Jemoncmpayuu:

Ilopmpemui: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. llneiinen, K. bap,

P. Bupxos.

Tabnuyet u cxemol: «CTpoeHHe
AYKapUOTUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKN», «CTpoeHUE
pacTUTeNnbHON KIeTKN», «CTpOeHHE
MIPOKAPUOTHUECCKON KIICTKI.
Obopyodosanue. CBETOBOU MUKPOCKOTI,
MUKpOIIpEenapaTbl PaCTUTEIBHBIX,
KUBOTHBIX M OAKTEpUATBHBIX KIIETOK

3.8

Crtpoenue
AYKapUOTHUYECKON
KJIETKU

[IuTomna3zma u ee OpraHoUIbI.
OnnomMeMOpaHHbBIE OPTaHOW/IBI KICTKH:
OIIC, anmapat 'oab1Ku, TU30COMBI.
[TomyaBTOHOMHBIE OpraHOU/IbI KIETKHU:
MUTOXOHJIPUHU, TUTACTHUIBI.
[IponucxoxaeHNE MUTOXOHIPHUI

U macTua. Buael mmactu.
HememOpaHHBIC OpraHOM/IBI KICTKH:
pHUOOCOMBI, KJICTOUYHBIA IIEHTP,
IEHTPHUOJIU, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTaHOUOB KICTKH.
Bxurouenus. Anpo — peryisiTopHblii
1eHTp KiIeTku. CTpoeHue saapa: siaepHas
000J104YKa, KapuoIuia3Ma, XpOMaTHH,

PackpbiBaTh conepxaHue TEPMUHOB

Y TIOHATHI: IUTOTIIa3Ma, OPTaHOU/IBI,
sHpomIazMarnueckasicets (I11C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, THTACTUABI (XJIOPOILIACTHI,
XPOMOTLIACTHI, JIEUKOIIJIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIETOUHBIN
HEHTp (LEHTPOCOMA), PECHUYKH,
KTYTUKH, BKITIOUCHHUS, SIPO, SACpHAs
000J109Ka, Kapuoria3Ma, XpOMaTHH,
STIPBIIITKO, XPOMOCOMBI.

OnuchIBaTh CTPOCHHUE FYKAPUOTUYECKON
KJIETKH 110 U300paKEHUSIM

¥ Ha MUKpOTIpenaparax;
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SAPBILIKO. XpOMOCOMBI. TpaHcropT
BEIIIECTB B KJIETKE.

Jemoncmpayuu:

Ilopmpemui: A. JIeBeHryk, P. I'yk,

T. [lIBann, M. Illneinen, K. bap,

P. Bupxos.

Tabnuyer u cxemol: «CTpoeHUE
AYKapUOTHUYECKOU KIETKNY, «CTpoeHUE
YKUBOTHOM KJIETKU», «CTpOeHUE
pacTUTENbHON KIeTKn», «CTpoeHue
MIPOKAPUOTHUIECKON KIICTKNY,
«CTpoeHue sipa KIeTKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIpPENapaThl PaCTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamophule u npakmuueckue
pabomot:

Jlabopatopnas padota Ne 2. «3yuenue
CTPOEHHUSI KJIETOK PACTEHUM, KUBOTHBIX U
OaKTepHii MO MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpEnapaTax u UX OMUCAHHE

KJIacCU(UIIUPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEN UX
cTpoeHus (0OJHOMEMOpPAHHBIE,
JByMEMOpaHHbIE, HEMEMOpPAHHBIE);
OIMUCHIBATh (DYHKIIUU KaXI0TO
OpraHouja B KJIETKe.
XapakTepu30BaTh KJIETOYHOE AJIPO Kak
MECTO XpaHEHHUs], nepeaadn (yABOCHUE
XpPOMOCOM) U pean3aiuu
(TpaHCKpUIIIKS ) HACIIEACTBEHHOU
UHPOPMAITUHU KIETKH.

[lepeyuncnaTh 1 ONMUCHIBATH KOMIIOHEHTBI
anpa u ux QyHKLIUU;

CxemMaTH4YHO U300pakaTh CTPOCHHE
PACTUTEJILHOM U )KUBOTHOU KJIETKHU.
OOBICHATH OMOJIOTUYECKOE 3HAUCHHE
TpaHCTIOPTA BEIIECTB B KIETKE

Ntoro yacos no teme 8

Tema 4. )KusHeaesiTeJIbHOCTDH KJIETKH

4.1 | OOMEH BEIIECTB. 2 OOMeEH BEIIECTB, WU METa0O0TH3M. PackpriBaTh cosiep)KaHuE TEPMUHOB
[InacTnueckunii Accummisinus (I1aCTUYECKUN 0OMEH ) Y TIOHSTUI: OOMEH BEIIECTB U
obmeH. POTOCUHTE3. U TUCCUMUIISAIUSA (SHEPTeTHUECKUI MpeBpalieHre sHepruu (MeTadboamu3m),
XeMOCHHTE3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJIALIMS, TUIACTUYECKUN OOMEH,
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npouecca Meradonusma. Posb 3akoHOB
COXpPAHEHHUS BEIIECTBA U YHEPTUU

B MOHMMAaHUU MeTabonu3Ma. THUIibl
oOMEHa BeIlEeCTB: aBTOTPO(PHBIN

u rerepotpodusiil. Pois pepmenton
B 0OMEHE BEIIECTB U MPEBpaIleHUN
sHepruu B KiieTke. DOTOCHHTES.
CgetoBas 1 TeMHOBas (pa3bl
doTocunTe3a. Peakunu ¢porocunresa.
O¢ddexTuBHOCTH HOTOCHHTESA.
3HaveHue GOTOCUHTE3A JJISI )KU3HU
Ha 3emJyie. Biusinue ycioBuii cpenbl
Ha ()OTOCHUHTE3 U CIIOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
pacTeHU.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINEC
OakTepun. 3HAUCHHE XEMOCUHTE3a
JUIS JKA3HHU Ha 3eMIIe.
Hemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabnuysl u cxemol. «XIJIOPOTLIACTY,
«DoTocuHTE3»

JTUCCUMWISIIUS, DHEPTETUYECKUI 0OMEH,
dboTtocunTes, Pporonus,
dbochopunupoBaHue, MepeHOCYUK
MPOTOHOB, XEMOCHHTE3.

OmnuchiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBISBISTE TPUUMHHO-CIICICTBEHHBIE
CBSI31 MEXK]y IOTJIONEHUEM COTHEYHOM
SHEPTHH XJIOPOYUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATH UCXOJIHBIC BEIIECTBA,
KOHEYHBIE TPOTYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM

¥ TeMHOBOH (ha3bl GOTOCUHTE?RA;
CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaUCHHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIS )KU3HU Ha 3eMJie

4.2

DHEPreTU4YeCKuii
oOMeH

DHepreTuyeckuii 0OOMEH B KIIETKE.
Pacuienienrie BemecTB, BblACICHHUE

U aKKyMYJHUPOBAaHUE SHEPTUU B KIIETKE.
DTarbl SJHEPreTUYECKOro 0OMEeHa.
['mukonns. bpoxkeHueun ero BUIbI.

PackpsiBaTh coep:kaHie TEPMUHOB

Y TOHSTHIL: SHEPTeTUYECKHIT OOMEH,
[JIMKOJIN3, MOJIOYHOKHUCII0€ OpOKEHHE,
CIIUPTOBOE OpOkKEHUE, OMOJIOTHUECKOE
OKHUCJIEHUE, KJIETOYHOE JIbIXaHHUE,
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Kucnoponnoe oxucnenue,

WIN KIETOYHOE JbIXaHHE.
OxkucnutensHoe hochopuaupoBaHue.
O} PeKTUBHOCTD IHEPTETUYECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauyvl u cxemwvl: « TUTIBITATAHUD,

«Metabonuzm», «MUTOXOHAPUSY,
«OHepreTuyecKuii 0OMeH»

JTUCCUMWISIIUS, (PEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

U TIPEBpaIlEeHUE SHEPTuu (METa00IIN3M)
KaK OJIHO X CBOWCTB KHBOTO.
[lepeyucnsaTb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aUMOCBSI3b MEX/y HUMH.

Paznuuars THIIEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U reTepoTpOQHBII.

OnuchIBaTh ATAIBl SHEPTETUUECKOTO
oOMeHa (OArOTOBUTENbHBIH,
OCCKHUCIIOPOIHBIN, KUCIIOPOTHBIHN )

U CPaBHUBAThH UX MEXK]Y COOOIA.
XapaKkTepu30BaTh PEAKIINU ITIMKOJIN3A,
OpO>KeHMsI, KIIETOYHOTO JIbIXaHUS,
BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE
CBSA3U MEXK]y TJIMKOJIU30M, KIIETOUYHBIM
JIIXaHUEM M CUHTE30M MOJIeKYJI ATO.
CpaBHuBath 3 PEKTUBHOCTD
OECKHCIIOPOIHOTO U KUCIOPOAHOTO
ATanoB

4.3

Buocuures Oelka

Peakuuu MaTpuyHOrO CHHTE3A.
['enetnueckas nadopmarus u JTHK.
Peanuzanus renetrndeckoi nHpopmanuu
B KJIETKE. ['eHeTnueckuil KoJ uero

PackpsiBaTh conepkaHue TEPMHUHOB
U HNOHSTHI: T'€H, TCHETUYCCKUU KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPHUIIIIHS,
TPAHCJIALMUA, KOJIOH, aHTUKOJIOH,
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cBolcTBa. TpaHCKpUIILIUA — MATPUYHBIN
cunte3 PHK. Tpancnsius — Onocunres
Oenka. DTanbl TPAHCISALNH.
KonnpoBanneamunokucior. P

0JIb puOOCOMB OMOCHHTE3€E OelIKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konb1os.
Tabauywvt u cxemor: «Ctpoerue JTHK»,

«CtpoeHue 1 PyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Pemmukanms JJHK»,
«'eHeTnueckul KOI».

Obopyoosanue: MOJICTN- aNTUTUKAIIAN
«¥Y nBoenue JAHK u Tpanckpunuusy»,
«buocunTe3 OenKay

pubocoma, IIeHTpaIbHas 10rMa,
MOJICKYJISIpHAsi OMOJIOTHSL.

OmnpeaensiTh CBOMCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCATHHOCTD,
HETEePEKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OrnuchIBaTh dTAMbl peau3aluu
HACJIEJICTBEHHOU HH(POPMAITNH B KIJIETKE.
CpaBHHMBATh PEAKIIUM MAaTPUIHOTO
cuntezamosiekysn PHK u 6enka B kietke

4.4

Hexknetounrie
(bOpPMBI )KU3HU —
BUPYCHI

Hexknerounsie (popMbl KU3HU — BUPYCHI.
HcTopus oTKpHITHS BUPYCOB

(. 1. BaHOBCKUIA).

Oco0eHHOCTH CTPOCHUS U Y KU3HEHHOTO
1ukia BupycoB. bakrepuodarn.
bone3nu pacteHunid, )KHBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMbBIC BUPYCAMU.
Bupyc nmmyHoaedunnta gyenoBexa
(BHUY) — Bo3OyauTenn

CII1/la. OGpaTHast TpaHCKPHUTIIIHUSA,
peBepTa3a u MHTerpasa.
[TpodumakTika pacmpocTpaHeHUS
BUPYCHBIX 3a00JI€BaHU.

PackpbIBaTh cojiepkaHie TEPMUHOB

Y TIOHSITHIA: BUPYC, BUPYCOJIOT U,
Karcuj, 6akrepuodar, BUpyc
uMMmyHoeduuTa yenoreka (BUY),
OHKOTEHHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaKk
HEKJIETOUHYIO (OpMY KU3HU;
0COOCHHOCTHU CTPOCHUS

U )KU3HECATETPHOCTA BUPYCOB.
OnuceIBaTh )KU3HEHHBIHN UK BUPYCOB
UMMYHOIe(pUIITa YeTTOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3auku), 6akrepuodar, BUY.
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JHemoncmpayuu:

Iopmpemuwi: ]1. 1. UBaHOBCKH.
Tabnuyel u cxemol.: «Bupycoi»,
«bakrepuodarn»; «Crpoenue

Y J)KM3HEeHHbIN nuka Bupyca CIIN/da,
oakTepuodaray.

Obopyoosanue: MOAENb CTPYKTYPbI
JHK; MmaruuTHast MoeJIb-anIIuKalus
«CTpoeHHE KIETKU»

OO60CHOBBIBAThH U COOIIOATh MEPHI
NpO(HUIAKTUKN PaCTIpOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUIM
(pecniupaTOpHBIE, KETYT0YHO-
KUIIICUHbIE, KJICIEBOU AHIIC(aATUT,
BUY-undexius)

Utor

O 4aCOB I1O0 TEMC

6

Tema 5. PazMHoO:KeHMe W UHAUBHUIYAIb

HO€ pa3sBUTHEC OPraHu3sMoB

5.1

JKy3HeHHBIN TUKIT
KJIeTKH. /lenenue
KJIETKH. MUTO3

1

KneTouyHbIN UK, UM ) KU3HEHHBIN ITUKJI
kietku. MaTepdasza u MUTO3.
[Tporecchl, mpoTekaroriue B HHTEpdase.
Penukanus — peakuusi MAaTpU4IHOTO
cunresa JIHK. CtpoeHne XxpomMocoM.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMITOUAHBIN M TanjIouIHbINA
XPOMOCOMHBIE HA0OPBI. XPOMAaTH/IBI.
[{uTOJIOTHYECKHE OCHOBBI PA3MHOKECHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3a. [Iporeccs,
MPOUCXOISIIIIAE HA PA3HBIX CTATUAX
MHUTO3a. brogorundeckuii CMbICI MUTO3a.
[Iporpammupyemas TuOenb KJIETKH —
aroITo3.

PackpbiBaTh coepxaHue TEPMUHOB

Y TIOHSTUM: KJIIETOYHBIN ITUKIL,
uHTepPasza, peayrIuKaIms, XpoMocoma,
KapUOTHII, TAIJIOUTHBIH, TUTIIIONTHBIN
XPOMOCOMHBIN HAa0O0p, XpOMaTHUBL;
MHUTO3 €T0 cTaauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuceIBaTh )KU3HEHHBIN MUK KICTKU;
MEPEUUCTISATh U XapaKTepU30BaTh
MEPHUOJIBI KIIETOYHOTO ITUKIIA,
CpPaBHHUBATh UX MEXKY COOOI.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHIIOB OPTAaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPHI KJIETOK.
CpaBHUBATH CTaIMHM MUTO3A.

Pa3znuuaTes Ha MUKpompenaparax
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JHemoncmpayuu:

Tabauywvl u cxemol. «KIETOUHBINA UKD,
«Permukanus [JHK», «Ctpoenne
XpOMOCOMBI», «KMHUTO3»; MarHUTHAas
MOeNb-anTuInKanus «JleeHne KIeTkuy;
moaenb JIHK.

Obopyodosanue.: CBETOBOH MUKPOCKOT H
Mukpornpenapat «KapuokuHes B KJIeTKax
KOpEIIKa JIyKay.

Jlabopamopnusie u npakmuueckue
pabombut:

JlaGoparopnas pabora Ne 3.
«Habmnroenne MuTo3a B KJIeTKax
KOHYMKAa KOpEIIKa JyKa Ha TOTOBBIX
MUKpOITpENnapaTax»

Y PUCYHKaX CTaJUU MUTO3A.
PackpbIBaTh OMOJIOTMYECKUI CMBICI
MHTO3a

5.2

DopMbl
Pa3MHOKEHHS
OpraHU3MOB

®opMBI pa3MHOKEHHS OPTaHU3MOB:
OecI10J10€ U MOJIOBOE.

Bupr 6ecrionoro pa3MHOXKEHUS :
JleJIEHHE HaJIBOE U MOYKOBAHUE
OJHO- ¥ MHOT'OKJIETOYHBIX,
CIopooOpa3oBaHME, BEreTaTUBHOE
pa3MHOKEHHE.

HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYCHUE
JUISICENIEKIIU .

[TosoBOE pa3MHOKEHHE, ETOOTINYHS
OT O€ecCIT0JIOTO.

PackpsiBaTh cofepkaHle TEPMUHOB
Y TIOHSATHUM: pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHI),
AUIEKIIETKA, CIIEPMATO30HU/1, 3Ur0Ta,
JIeJIEHUE HaJIBOE, IOYKOBaHHE,
criopyJnsnusi, parMeHTanus,
BETE€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOXKEHHUE, OTbUICHUE,
JIBOMHOE OTIOAOTBOPEHHE, TIOJIOBBIE
JKeJe3bl, CECMEHHUKH, SIMUYHUKU,
OIIOOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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JHemoncmpayuu:

Tabauywvt u cxemor: «DopMbl
Pa3sMHOXXEHUS OPraHu3MOBY, «/IBoHOE
OIUIOAOTBOPEHHUE YIIBETKOBBIX
pacTeHuin», «/lenenue KiueTku
OakTepumny, «BeretaTuBHOE
Pa3MHOKEHHUE pacTeHUi», «CTpoeHue
MOJIOBBIX KJIETOK»

XapakTepu30BaTh 0OCOOCHHOCTH

1 3HaYeHUE OECII0I0r0

Y MIOJIOBOT'O CIIOCOOOB

Pa3sMHOKCHHSL.

BrinendaTs BUabLI O€conoro
Pa3MHOXCHHUS; BBISBIIATH B3aMMOCBSI3H
MeXIy hopMaMu U criocodaMu
pPa3MHOXCHUS, U MX OMOJIOTHUECKUM
3HAYCHHUEM.

BnaaeTs npuemMamMu BETreTaTHBHOTO
Pa3MHOXCHUS KYJIBTYPHBIX paCTCHUH
(Ha MpuMepe KOMHATHBIX ).
XapakTepu30BaTh MOJIOBBIC KICTKHU:
STUIIEKJICTKH, CIICPMATO30H/IbI;
BBISIBIIITE OCOOEHHOCTH

UXCTPOCHHS

5.3

Metios

Meiio3. Craauu meiiosa. [Iporiiecchl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[loBeneHne XpoMOCOM B MeMO3€.
Kpoccunrosep. brosnorndyeckuii cCMbICT
Y 3HAUYCHUE MeKo3a.

Hemoncmpayuu:

Tabnuyvl u cxemol: «JleneHue KIECTKU»,
«Menosy.

Obopyoosanue: moaens JJTHK;
MarHuTHas MOJEb-alTUIMKALUS
«JleneHue KIeTKn»

PackpriBaTh coepkaHue TEPMUHOB

U TIOHSITHM: MEH03, KOHbIOTallus
XPOMOCOM, MEPEKPeCT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepu30BaTh MEHO03 Kak Criocod
KJIETOYHOTO JICJICHUS; OITUCHIBATh MEI103
MO CTaAusIM; CPAaBHUBATh CTAJIUU Meilo3a
Y MUTO3A.

Paznuuath Ha pUCyHKax CTaauy MENO03Q;
pacKpbIBaTh OMOJIOTUUECKOE 3HAUCHHE
Meio3a
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5.4

O6pazoBanue
Y pa3BUTHE
MTOJIOBBIX KJIETOK.

I"amerorenes — mpoiiecc 0Opa3oBaHus
MOJIOBBIX KJIETOK Y’KUBOTHBIX.
[lon0oBBIE JKENE3BI: CEMEHHUKU

PackpsIBaTh conep:kaHue TEPMUHOB
Y IOHATUM: TAMETOT€HES, CIIEPMATOICHES,
OOI'€HE3, CIIEPMATO30U ], aKpOCOMA,

OIJI010TBOPEHHE u ssudHuku. OOpa3oBaHKe U pa3BUTHE SUIEKIIETKA, MOJISIPHBIE TENbIIA.
TIOJIOBBIX KJIETOK — TaMeT (CTIEpMAaTO30H1/I, | XapaKTeprU30BaTh OCOOEHHOCTH
SUIIEKIIETKA) — CIIEPMATOreHE3 raMeToreHe3a y >KUBOTHBIX U €T0 CTaJuu;
u ooreHes. OCOOEHHOCTH CTPOCHUS TMIOJIOBBIC KJIETKH )KMBOTHBIX U OMUCHIBATH
SIUIICKIIETOK U CTIEPMATO30HI0B. MPOIIECC UX PA3BUTHS.
OmnonorBopenue. [lapreHorenes. CpaBHUBATH CLIEPMATOTCHE3 U OOTEHE3.
Jlemoncmpauuu: OnuchIBaTh OIJIOI0TBOPEHHE,
Tabnuywt u cxemol: «IIpsimoen HenpsiMoe | OMOJIOrMYECKOE 3HAUCHHE
pasButuey, «I'amerorenes OTUIO0TBOPEHUS
Yy MJICKOTTUTAIOIIUXH YEJTOBEKa.
Obopyodosanue: Mmoaeib MeTada3zHoN
XPOMOCOMBI, MUKPOCKOTI,
MUKporpernapatbl «CriepMaTo30uabl
MJICKOITMTAIOIIETOY, «SNIeKIIeTKa
MJIEKOITATAIOIIIETO.
Jlabopamopnule u npakmuueckue
pabomot:
Jlabopatopnas pabota Ne 4. «3yuenue
CTPOEHHSI TIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax»
5.5 | UnauBuyanpHOE NunuBuayanbHoe pa3BuTHe (OHTOTeHE3). | PackphIBaTh copepikaHue TEPMUHOB
pa3BUTHE DOMOpHOHATILHOE Pa3BUTHE Y TIOHSITUI: OHTOTE€HE3, SMOPUOTEHE3,
OpraHu3MOB (oMOpuorenes). DTarnbl SMOPUOHATILHOTO | 3Ur0Ta, ApoOJIeHHE, 0J1acTOMEpBHI,

Pa3BUTHUA Y IO3BOHOYHLBIX ) KUBOTHBIX!

MopyJia, 01actysa, 6J1acToIeb,
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Ipo0JieHNe, TacTPyJIALHs, OPraHOTeHES.
[TocTamOpuoHanbHOE pa3BUTHE. THUITBI
NOCTAIMOPHOHATIBHOTO Pa3BUTHUS:
npsiMoe, He MpsMOoe (JINYMHOYHOE).
Bnusiaue cpensl Ha pa3BUTHE
OpPraHu3MOB; (haKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOKJCHHBIC YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOTECHE3
I[BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,
CTaJluy Pa3BHUTHA.

Jemoncmpayuu:

Tabauywvl u cxemol: «OCHOBHBIE CTATUU
oHTOreHe3a», «[Ipsimoe u Henpsimoe
pa3BuTHEY, «/{BOWHOE ONJIOJOTBOPEHHE
YLIBETKOBBIX PACTEHMI»

racTpysa, Hepysa, OpraHOTeHES;
3apOJIBITIICBBICIIUCTKH: 3KTOIepMa,
Me30JIepMa, SHTOICPMa;
MOCTIMOPHOHAIIEHOE Pa3BUTHE: TIPSIMOE
U HeTpsiMoe (JTMYMHOYHOE); MeTaMopd 03,
Meracropa, MHUKPOCIIOpa, MbLUIBIIEBOC
3epHO, CIIEPMUH, 3aPOIBIIICBBIA MEIIIOK,
JIBOITHOE OTLIOJIOTBOPEHUE.
OmnpeaensTh dTarnbl SMOPHOHATBLHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX

U MpernapaTax ¥ OIUCHIBATh MPOIIECCHI,
MIPOUCXOISAIINEC HA KaKIOM 3Tarle.
CpaBHUBATbH MTEPUOJIBI OHTOTEHE3A;
psIMOE M HETIPSIMOE (JIMUMHOYHOE)
NOCTAIMOPUOHANIBEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBSACHATH OMOJIOTMYECKOE 3HAUCHUE
pa3BUTHS C METAaMOP(HO30M;
OTPHUIATEIHHOE BIMSTHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIIoBeKa.

OnuceIBaTh MPOIECC IBOMHOTO
OTLTIOIOTBOPEHHSI Y IIBETKOBBIX
pacTeHui

HToro yacoB o teme

44




Tema 6. HaciieACTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

6.1 | ['eneruka — HayKa 1 [IpenmMer u 3ana4u TEHETUKMU. PackpeiBaTh copepKaHue TEPMUHOB

0 HaCJE€ACTBEHHOCTH Ponp nutonoruun u sMOpHOIOTUH Y TIOHSITUI: T€H, TE€HOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUU F€HETUKHU. BKiiaj (beHOTHI, XPOMOCOMBI, aJIeJIbHbIE T€HBI
POCCUNCKHUX U 3apyOCKHBIX YUCHBIX (aynenu), TOMO3HUrOTa, TETEPO3UTOTA,
B Pa3BUTHE ICHETUKUA. METO/IbI TCHETUKN | JOMHHAHTHBIN NpHU3HAK (T€H),
(rubpuI0IOrNYEeCKUH, PELECCUBHBIN MpU3HaK (I'eH), YucTas
IUTOTC€HETUYECKUM, MOJIEKYJISIPHO- JIUHUS, TUOPU]L.
TCHETUYCCKUH ). [lepedyucnsaTe u xapaKTepru30BaTh
OCHOBHBIE T€HETUYECKHUE TTOHSATHUS. METO/IbI TCHETUKH: THOPHUIOIOTUUSCKUH,
I'eneTnueckas CUMBOJIMKA, [IUTOTCHETUYCCKUM, MOJICKYJIIPHO-
UCIIOJIb3yeMasl B CXeMaxX CKpElIUBaHUN. TCHETUYCCKUI; IOMUHAHTHBIE
Jlemoncmpavuu: Y PELIECCUBHBIE NMPU3HAKHU PACTEHUI
llopmpemuwi: I'. Mengens, T. Mopras, Y JKUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHuKOB, ITonp30BaThCS TEHETUYECKOM
H. B. Tumo¢een-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIUKOU
Obopyoosanue: MOJENb- ANITUTHKAIUS JUIS1 3aIIUCU TEHOTUITMYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIUBAHHEY, CKpEUIMBaHUS
repbapuii «['opoX MOCEeBHOI

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEIOBAHMS PackpbiBaTh coiepkaHle TEPMUHOB

HacJeq0BaHUs MPU3HAKOB, YCTAHOBJIEHHBIE Y TIOHSITHI: MOHOTUOPHUTHOE

MIPU3HAKOB. I'. Mengenem. MoHorubpuaHoe CKpeluBaHue, (PeHOTUNINYECKUE

MonorubpuaHoe CKpellliBaHue. 3aKOHEIMHO00pa3us IPyIIibl, THOPUIOTOTUYECKUI METOJ,

CKpELIMBaHHE ruOpPHUIOB MEPBOIO MOKoJIeHus. [[paBuiio | yucThie TMHUU, TOMUHUPOBAHKUE TE€HOB

JIOMUHUPOBAHHUS. 3aKOH PACIICTIICHUS
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeT.
[TonHOEHM HEMONMHOE TOMHHUPOBAHUE.

(moJIHOE, HETMOIHOE), PacIEIIICHUE
B TIOTOMCTBE.
OnuceiBaTh METOAUKY TTPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennensb.

Tabnuyet u cxemovl: «MoHOrHOpHUIHOE
CKpEILMBAHUE U €TI0 [IUTOTCHETUYECKAS
OCHOBa», «3aKOH pacCLICIJIEHUS U €T0
LUTOT€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyodosanue:

MoIeNu-anTuMKanuu « MoHOruOopuIHOE
cKpelrBaHuey, «HenomHnoe
JTOMUHUpOBaHUE, repdbapuii «I'opox
ITOCEBHOW»

I'. MeHeneMonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJTHOM Napbl NMPU3HAKOB
y TOpOXa II0CEBHOTO.

PackpsiBaTh comepkaHue 3aKOHOB
eAMHO00pa3usi THOPUAO0B MEPBOTO
IIOKOJICHUS U 3aKOHA PacCLICIUICHUS.
OOBSCHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuckIBaTh CXEMbl MOHOTHOPHUTHOTO
CKpelIMBaHUs, OOBSICHATh €ro
IHUTOJIOTUYECKHE OCHOBBI U PELIATH
TEHETUYECKHE 3aJ]aun

Ha MOHOTHOPHHOE CKpCIMBAaHHUE

6.3

JurubpuaHoe
CKpEIIMBaHHE.
3aKOH HE3aBUCHUMOTI0
HaCJIETOBAaHMS
IIPH3HAKOB

JlurubpunHoe cKkpemuBanye. 3akKoH
HE3aBHCHUMOTO HacCJeI0BaHUS
MPU3HAKOB. [[uTOreHeTHYeCKe OCHOBBI
JTUTUOPHUITHOTO CKPEITUBAHMS.
AHaM3UpyolIee CKpeluBaHue.
Hcnonp3oBanre aHATM3UPYIOMIETO
CKpEILUBaHUs ISl OIIPEICIICHUS
Te€HOTHUIIa OCOOHU.

Hemoncmpayuu:

Ilopmpemui: I'. MeHnenb.

Tabnuywl u cxemwi: «JluruOpuaHoe
ckpeluBaHuey, «lluronornueckue
OCHOBBI JTUTHOPUTHOTO CKPEIITUBAHUS.
Obopyoosarue.: MOAETL- ANTUTMKALTUS
«JIuruObpuHOE CKpENTUBAHUE)

PackpbiBaTh coliep;kaHuE TEPMUHOB

Y TIOHSTUN: TUTHOPUTHOE CKpElIBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBaHUE.
OmnuceiBaTh ONBITHI I. Menneis

10 U3YYEHHUIO HACIICIOBAHUS JIBYX Map
MIPU3HAKOB Y TOPOXa MMOCEBHOTO.
PackpsiBaTh coqiepkaHue 3aKOHA
HE3aBHCUMOTOHACJIEIOBAHUS IPU3HAKOB.
[IprMeHAT MAaTEMAaTUUYECKUI pacueT

C TIOMOIIBI0O METOJIa MEPEMHOKEHUS
BEPOSITHOCTEN M 3aIUCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuICIUICHUs TPU3HAKOB Y TOTOMKOB
1o (DEHOTHUITY ¥ TEHOTHUITY.

3anuchIBaTh CXEMbl JUTHOPUIHOTO
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CKpEIIMBaHUs, OOBSACHATDH €ro
LUTOJIOTUYECKUE OCHOBBI M pEIIaTh
TeHeTHUYECKHE 3a/1a4u Ha TUTHOpUIHOE
CKpELIMBaHHE

6.4

CremieHHoe
HACJIEJOBAHNE
IPU3HAKOB

CuernieHHOe HaclieI0BaHKE TPU3HAKOB.
Pabora T. MopraHna 1o cuerjieHHOMY
Haclie1oBaHuIo reHoB. Hapyiienue
CLICTUICHUS T'€HOB B PE3yJIbTATE
KpOCCUHTOBEpPA. XpOMOCOMHAs TEOPUS
HAaCJIEJICTBEHHOCTH.

I'eHeTnyeckue KapThl.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopran.

Tabauywl u cxemol: «Mero3y,
«I"eHeTHUECKNE KapThl PACTEHUN,
KUBOTHBIX U YEIIOBEKaY,
«B3anMoelicTBre aJuIeJIbHBIX TEHOBY.
Obopyoosanue.: MAKpoIpeniapar
«dpozoduna» (Hopma, myTanuu GopMbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOII,
Mozenb-anmunkanus «llepexpect
XPOMOCOM.

Jlabopamopnusie u npakmuueckue
paoomot:

Jlabopatopnas pabota Ne 5. «3yuenne
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEIIUBaHUS

PackpeiBaTh coiep:;kaHue TEPMUHOB

Y MTOHATHI: CLETUICHHOE HACJIEA0BaHUE
MPU3HAKOB, PEKOMOUHAIIUS TE€HOB,
TEHETUYECKHUE KAPThI XPOMOCOM,
MOpPraHH/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OPUH
HacyaeacTBeHHOoCTH T. MopraHa;
pacKphIBaTh COAEPKaHUE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEIOBAaHUIO T'€HOB U ITPUYNHBI
HapyLIECHUs CUECIICHUS MEXK1y T€HAMMU.
3anuchIBaTh CXEMbI CKPEIIMBAHUS

IIPY CLIETUIEHHOM HacCJIEJ0BaHUH,
OOBACHATH MPUUMHBI PEKOMOMHAIIUN
T€HOB, OINPEIEIISITh YUCIIO TPYIIII
CLECIUICHUS T€HOB; peIlaTh TCHETUYECKUE
3a71a4M Ha CLEIUICHHOE HACIEA0BaHUE
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y Ip030( Uil HA TOTOBBIX

MUKPOITpENapaTax»

6.5 | 'eneTnka momna. I'eneruka noma. XpoMoCOMHOE PackpsiBaTh conepkaHie TEPMUHOB
HacnenoBanue onpenesIeHHe rnojia. AyToCOMBI Y TIOHSITHI: XpOMOCOMHBIN Ha0op,
IIPU3HAKOB, Y TIOJIOBBIE XPOMOCOMBI. [ 'OMOramMeTHbie | ayTOCOMBI, IIOJIOBBIC XPOMOCOMBI,
CLETUICHHBIX C MOJIOM Y TETEPOraMETHBIE OPTaHU3MBI. TrOMOTaMETHBIN MOJI, FETEPOTraMeTHBIN

HacnenoBanue npu3HaKoB, CIEIJICHHBIX | I10JI, CLIETUIEHHOE € MI0JIOM HAcCJIEq0BaHUE
C TIOJIOM. IIPU3HAKOB.
Jlemoncmpavuu: OOBIICHATH IIUTOJIOTUYECKHE OCHOBBI
lopmpemuwi: I'. Mennens, T. Mopras, XpPOMOCOMHOI'0 MEXaHU3Ma OIPEAECICHUS
H.N. BaBunos. [10J1a Y Pa3IuyHbIX OPraHU3MOB.
Tabnuysl u cxemvi: «I'eHETHKA TIONIAY, CpaBHUBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HaCJEeA0BaHU, HaCJI€JOBAaHUS IPU3HAKOB, CLETUICHHBIX
CLICIUIEHHOTO C MoJIoM», «Kapuortuisl Y HE CLEIJICHHBIX CIIOJIOM. PemaTh
YeJI0BEKa U JKUBOTHBIX)» IF€HETUYECKHE 3a/1a4l Ha HACJIEI0BaHUE
CUEIJIEHHBIX C TI0JIOM MPU3HAKOB

6.6 | I3MEHYHNBOCTD. HN3meHunBOCTH. BUBI N3MEHUYNBOCTH: PackpeiBaTh copep:kaHUe TEPMUHOB
Henacnencreennas HEHACJIEICTBEHHAs! U HACJICICTBEHHAS. Y IIOHATUN: U3MEHYUBOCTb,
U3MEHYUBOCTh Ponb cpensl B HEHACIEACTBEHHOU HACJICCTBEHHAs! U3MEHYUBOCTb,

W3MEHUYMBOCTU. XapaKTepUCTHUKA
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
BapuanuonHbli psia v BapuaioHHas
kpuBas. Hopma peakiiuu npusHaka.
KonnduecTBeHHBIE 1 KQUECTBECHHEIC
MIPU3HAKU U UX HOPMa PEaKIIHH.
CaoiicTBaMOAN(PUKALIMOHHON
U3MEHYUBOCTH.

HEHACJEACTBEHHAsA U3MEHYUBOCTD,
MOAU(PUKAIIMOHHAS U3MEHUYUBOCTb,
BAPHALMOHHBIN psii, BAPUAHTA,
BApHALMOHHAs KpUBas, MMPU3HAK,
HOPMa PEaKLINH, KOJTNYECTBEHHbIC
Y KQYECTBEHHBIE MPU3HAKHU.
Knaccugunnposats Bubl
VW3MEHUYHMBOCTHU U BBIABISATH UX
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JHemoncmpayuu:

Tabnuyel u cxemol: «Bunbl
U3MEHYUBOCTHY, «MoaudukamonHas
U3MEHYUBOCTDHY.

Jlabopamophule u npakmuueckue
paoomowi:

JlaGoparopnas pabota Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
NOCTPOEHHE BapUALIMOHHOIO psAZla

Y BapUallMOHHON KPUBOM»

OMOJIOTHYECKHE OCOOCHHOCTH.
ITepeuucisaTe cBOMCTBA
MOAU(UKAITUOHHON U3MEHUUBOCTH

1 OOBSICHATDL €€ 3Ha4YCHUE

JUJIS1 OPTaHU3MOB.

Pa3znuuare KOJIMYECTBEHHBIC

Y KaueCTBEHHBIE TPU3HAKU, CTPOUTH
BapUAIIMOHHBIN PsiJl, BAPUAILIMOHHYIO
KPUBYIO, BEIYUCIIATh CPE/IHEE 3HAUCHUE
MpU3HAKa

6.7

Hacnencrsennas
U3MEHYHUBOCTD

HacnencrBenHas, Wiy TeHOTUITMYECKas
M3MeHYNBOCTh. KoMOMHaTHBHAA
W3MEHYHUBOCTL. Meio3 1 MoJoBOH
MIPOIIECC — OCHOBA KOMOMHATHBHOM
M3MEHUYUBOCTU. MyTalmoHHas
N3MEHYHUBOCTb.

Kiaccuduxanuys myTanuii: reHHBIC,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTra 1 MpUYUHBI MYyTalUK.
MyTarennbie GhaKkToOpBbI.

3aKOH TOMOJIOTHYECKUX PSIOB

B HACJICACTBEHHOM M3MEHUYUBOCTH
H. . BaBunosa. BHesinepHas
HACJICJICTBEHHOCTh U U3MEHUMBOCTb.
Hemoncmpayuu:

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

Tabnuysl u cxemol: «MyTalnOHHAs

PackpeiBaTh coiep>kaHU€ TEPMUHOB
Y TIOHSATHUM: HACJIEACTBEHHAS
U3MEHYHUBOCTH, KOMOMHATHUBHAS
W3MEHYMBOCTb, MyTallMOHHAS
W3MEHYMBOCTb, MYTaHT, MY TallUH:
T€HHBIE, XPOMOCOMHBIE, TEHOMHBIC;

IMOJIUIITION TN, aHCYIINIIONAUS, MYTAI' CHBI.

XapakTepu3oBaTh HACJICICTBECHHYIO
U3MEHYUBOCTD; (POPMYIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICICTBEHHOM N3MECHYNBOCTH

H. 1. BaBunoBa 1 0OBSICHATH €ro
3HAYCHHUE IS OMOJIOTHH U CEJICKIIMU.
KiraccupunmupoBath MyTaluu: TSHHBIC,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOIUTH
MPUMEPBI MYTAIUH.

OOBACHATh MPUYUHBI BOSHUKHOBEHUS
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U3MEHYHUBOCTDY.
Obopyodosanue. MUKPOCKOIL,
Mukpomnpemnapat «/[po3oduna» (Hopma,
MyTaluu GOpPMBI KPBUTBEB U OKpacKa
TeJa); KOMHATHBIE PACTEHHS C MECTPOi
OKPAaCKOM JIMCTHEB.

Jlabopamopnusie u npakmuueckue
paoomoi:

JlaGoparopHas pa6ota Ne 7. «AHanu3
MyTaIui y Ipo30¢uiIsl Ha TOTOBBIX
MUKpOIpenapaTaxy»

MyTalMi, poiib (PaKTOPOB-MYTareHOB.
CpaBHUBATHh BUABl MyTallui; BBISBIATD
IIPUYMHBI HACJIEACTBEHHON
M3MEHUYMBOCTU, UICTOYHUKH MYTareHOB
B OKpY>Karolen cpeie (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHYUBOCTh

6.8

['eneTuka 4emoBeka

I'enetuka yenoseka. Kapuorun
YyeJIOBEeKa.

OCHOBHBIE METO/IbI TCHETHUKH YCJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIM,
IUTOr€HETUYECKHU I, OMOXUMUYECKHU,
MOJICKYJISIPHO-TEHETUYECKHUH.
CoBpeMeHHOE Oonpe/IeJICHUE TeHOTUTIA:
MTOJJTHOTCHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITUPOBAHUE, B TOM YKCIIE

¢ nomouieto [1I[P-ananmu3a.
HacnencrBeHnbie 3a00J1eBaHus
YyeJIOBEKA: FeHHbIC 00JIe3HU, 00JIC3HU

C HaCJIEACTBECHHOM
MPEIPACIIOT0KEHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTHYCCKHE

Y TEHEpATUBHBIC MYTAIHH.

PackpbiBaTh copiepkanre TEPMUHOB

Y TIOHSITHIA: KAPUOTHUII YEJIOBEKa,
[IUTOTEHETUYECKUI METO,
reHeaJIOrMueCKHU METO/I, POJIOCIIOBHBIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJie3HH: (MOHOTCHHBIE,

C HACJIEACTBEHHOM
MPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuucnsaTb 0COOEHHOCTH U3YUYECHUS
T€HETUKH YeJIOBEKA; IPUBOJIUTD
MpUMEpPHI HACJIEACTBEHHbBIX O0JIe3HEN
YeJI0BEKa, XapaKTepru30BaTh METObI UX
npoPUIaAKTUKU; 00OCHOBBIBATH 3HAUCHHE
MEJUKO-TEHETUYECKOTO
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CrtBosioBble KiIeTKU. [IpuHIMIBI
3I0pOBOro 00pasa KU3HH, TUATHOCTUKH,
PO UIAKTUKY U JICUCHUSI TCHETHUECKUX
0ose3neld. MeauKko-TeHeTUYeCKoe
KOHCYJIbTUPOBAaHUE. 3HAUEHNE
MEJIUIIMHCKON T€HETUKHU

B IIPEJOTBPAIICHUH U JICUSHUN
TeHEeTUYECKHUX 3a00JI€BaHUM YeIOBEKA.
JHemoncmpayuu:

Tabauywl u cxemwi: «HacnegoBanue
pesyc-pakropay, «I'eHeTHKa TPyIII
KPOBUY.

Jlabopamopnsle u npakmuyeckue
pabomut:

[TpakTuyeckast padota Ne 2.
«CocCTaBlIEHHE U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHUS.
BbISBIIATE U CpaBHUBATH MEKIY COOOM
JIOMUHAHTHbBIE U PELIECCUBHBIE IPU3HAKU
4eJI0BEKa.

CocTaBIATh M aHAIU3UPOBATH
POJIOCTIOBHBIE YEIOBEKA

Hroro yacos no teme 8
Tema 7. Cejiek1Iusi OPraHU3MOB, OCHOBbI OMOTEXHOJIOTHH
7.1 | Cenexius KaK HayKa 1 Cenekuus Kak HayKa U Ipoliecc. PackpeiBaTh coliep:kaHue TEPMUHOB

U TIporecc

3apoxaeHue CENeKIUHA U JOMECTUKALIMS.
VYuenne H. U. BaBunosa o neHnrpax
MHOTO00pa3ust ¥ MPOUCXOKICHHUS
KYJbTYPHBIX PACTEHUH.

L{eHTpBI TPOUCXOKIEHUS JOMAITHUX
YKUBOTHBIX.

Copr, nopoaa, mramMm.

Y TIOHSITUN: CEJIEKLUS, COPT, MOPOJa,
IITaMM, JOMECTHKAIIHS,

WJIM OJIOMAIlIHUBAHUE, IIEHTPbI
MHOT000pa3us U MPOUCXOMKICHUS
KYJbTYPHBIX PaCTCHUM

1 KUBOTHBIX, THOpHUIN3ALINS,
HCKYCCTBEHHBIN OTOOP.
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JHemoncmpayuu:

Ilopmpemuvi: H. 1. BaBunos.
Tabnuyel u cxemvi: xapta « LleHTpBI
MHOT000pa3ust U MPOUCXOKICHHUS
KYJIbTYPHBIXpaCTeHUN», «lloponasl
JNOMAIIHUX )KMBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyoosanue: MyJsIKY TIJI0JI0B

¥ KOPHEIUTOI0B TUKUX (HOPM U
KYJbTYPHBIX COPTOB PACTCHUM;
rep6apuii «CenbCKOX03SICTBEHHBIE
pacTeHUsD)

Ha3biBaTh 1 cpaBHUBATh OCHOBHbIC
ATaIbl Pa3BUTHUS CEIICKIUU.

N3narats yuenne H. Y. BaBunosa

O IIEHTpaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTEHUI; pa3inyaTh [IEHTPHI HA KapTe
MHUpa, CBSI3bIBATH UX MECTOTIOJIOKEHUE

C 0YaramMu BO3HHKHOBEHHUS IPEBHEHIITUX
[UBUJIN3AIIUN.

CpaBHUBATh copTa KyJbTYPHBIX
pacTeHU, MOPOJIbl JOMAITHUX
KUBOTHBIX M X TUKUX ITPEIKOB.
OueHuBaTh PoJib CENEKIIUU

B 00€eCIeuYeHUH PO I0BOIBLCTBEHHOM
0€e30IMaCHOCTH YeJI0BEYECTBa

7.2

MeTtonasl n
JIOCTYKEHUS
CEJICKIIMU PACTCHU I
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENEKITUU.
MaccoBblii 1 HHIUBHIYaTbHBIA OTOOPHI
B CEJICKI[UU PACTEHUN U JKUBOTHBIX.
OueHka sKcTepbepa.
biIM3KOpOICTBEHHOE CKPEIIUBAHUE —
uHOpuauHT. Yucras nuHMS.
CkpenBaHue YUCTHIX JIMHUH.
['etepo3uc, unu rubpuHas cuia.
HepoacTBeHHOE CKkpelmMBaHue —
ayTOopuauar. OTaaneHHAs
TUOPUIN3AIHS ¥ €CYCIIEXH.
HckyccTBEHHBIN MyTareHe3 v MOJyYEHHE
HNOJIUIIOUJOB. JIOCTHIKEHUS CeIeKIIUU

PackpsiBaTh coepkaHle TEPMUHOB

Y TIOHSTUIN: UICKYCCTBEHHBIH 0TOOD,
MacCOBBIN 0TOOP, MHIUBHUTYaJTbHBIN
oTOO0p, IKCTEPBED, OJIU3KOPOICTBEHHOE
CKpELIMBAaHUE, YUCTAs TUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKpELIMBaHUE,
VMCKYCCTBEHHBIN MYTareHes,
nonurionibl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT'O 0TOOpa (MacCOBOTO

Y UHJMBUAYaJIbHOIO), BUbI
rubpuanzanuu (OJIU3KOPOICTBEHHON

Y OTJQJIICHHOM ), CIIOCOOBI MOTyUYEHHUS
MOJIUTIOUOB.
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pPaCTEHUM, )KUBOTHBIX
MMHKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: Y. B. MuuypuH,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabauyvl u cxemovl: «OTHaNCHHAS
rubpuanzanus», «PadboTel akajgemMuka
M. ®@. UBaHoBay, «lloaurmmionaus.
Obopyodosanue: MyJISKHU TIIIOI0B U
KOPHEIJIOI0B IUKUX (OpPM U
KYJbTYPHBIX COPTOB PACTCHUM.
Jlabopamophule u npakmuueckue
pabomut:

Okckypcust «OCHOBHBIE METOABI U
JNOCTH>KEHUS CENIEKIUU PACTEHUN U
YKUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIHUIO,
JIEMEHHYI0 Gepmy,
COPTOUCIIBITATENbHBIN Y4aCTOK

WU TETUTMYHOE XO035MCTBO)

IIpuBOAUTE IPUMEPBI JOCTHIKEHUN
CEJICKLIUU PACTEHUM U KUBOTHBIX

7.3

buorexnonorus
KaK OTpacilb
MPOU3BOJICTBA

buorexHonorus KakK oTpaciib
pou3BOACTBA. ['eHHas uHX)eHepus.
Oranbl co3nanus pekomouHanTHo JTHK
Y TPAHCTEHHBIX OpraHu3moB. Kiierounas
uHxeHepus. KineTtouHslie KyabTyphl.
MUKpOKIIOHAJIBHOE Pa3MHOXKEHNE
pacrenuii. KnonupoBanue
BBICOKONPOAYKTHUBHBIX

PackpsiBaTh coaepkaHue TEPMHUHOB

Y TIOHATUMN: OMOTEXHOJIOT U, KJIETOYHAS
WHXEHEpUs, TeHHASIMHKEHEPU,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmsel, 'MO (renetnuecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpaciib IPOU3BOJICTBA, OCHOBHBIE
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CEIIbCKOXO3AMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHE U ATUUECKUE TTPOOIIEMBI.
I'MO — reHeTu4ecKu
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
ouoTexHoorumn», «Kiaerounsie
KYJBTYPbI U KIOHUPOBAHUE,
«KoHcTpyHnpoBaHUEU TEPEHOC T'€HOB,
XpPOMOCOM)

JOCTHXKEHUS OMOTEXHOJIOTUHU B 00J1aCTH
IPOMBIIIIEHHOCTH, CEJIBCKOT0 X0351UCTBA
U MEIUIUHBIL.

[lepeuncnsiTh U XapaKTepU30BaAThH
OCHOBHBIEMETO/Ibl U JOCTHKEHUS
OMOWHKEHEPUH.

OOcyX1aTh YKOJIOTMUYECKHE

U 3THUYECKHUE aCHEKThl HEKOTOPBIX
UCCIIEJIOBAaHUH B 00acTu
OMOTEXHOJOTUU (KJIOHUPOBAHUS,
HCKYCCTBEHHOT'O OTUIOZOTBOPEHUS,
HaIPaBJICHHOT'0 U3MEHEHUsI TeHOMa

Y CO3/1aHUs TPAHCTEHHBIX OPraHU3MOB)

Hroro yacoB no teme 3
PesepBHoe Bpemst 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC

No Haumenosanue
n/1_1 pa3zesioB U TEM
y4eOHOro npeamMeTa

KomnnuectBo
YacoB

IIporpammHoOe conepxaHue

OCHOBHBIC BUBI ICATCITLHOCTH
o0y4Jaronuxcs

Tema 1. DBOJIONMOHHAA OHOJIOTrUA

1.1 | DBoarOIMA U METOBI

€€ U3y4YEeHUs

1

[Ipennochbiku BOSHUKHOBEHUS
ABOJIIOIIMOHHON T€OPUU. DBOJIIOLIMOHHAS
TEOpHs U €€ MECTO B OUOJIOTHUH.
BrnusiHue 3BOIIOLIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTHH U APYTHUXHAYK.
CBueTennLCTBa DBOJIIOIMH.
ITanmeoHTOJIOTHUECKHE:
MOCJICJIOBATEIBLHOCTD MOSBJICHUS BUI0B
B ITAJICOHTOJIOTMYECKOM JIETOIHCH,
nepexoHbie HOPMBI.
buoreorpaduueckue: cxXo1CTBO

U paznmune dayH udiaop MaTepUKOB
U OCTPOBOB. DMOPHOJIOTHIECKHUE:
CXOJICTBAM Pa3INIHs IMOPHOHOB Pa3HBIX
BHUJIOB IO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMHYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHbIC,
pPYAMMEHTAPHBIEC OPTaHbl, ATABU3MBI.
MonekynsspHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpriBaTh coepkaHie TEPMUHOB
Y TIOHSITHI: BOJIIOIHS, TIEPEXOTHBIC
bopMbI, GUIOTEHETUUECKUE PSIIBI,
BU/JIBI-DH/ICMUKH, BUJIBI-PEITUKTHI,
3aKOH 3apOJBIIICBOTO CXO/ICTBA,
OMOTCHETUYCCKUM 3aKOH,
TOMOJIOTHUYHBIC U aHAJOTHYHBIC
OpraHbl, pyIMMEHTapHBIC OPTaHbI,
aTaBU3MBI.

[lepedyucisaTh OCHOBHBIE 3TAIBl PA3BUTHS
ABOJIFOIIMOHHOUN TEOPHH.
XapakTepu30BaTh CBUIETEIBCTBA
ABOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJOTUYECKHUE, CPABHUTEIIHLHO-
aHAaTOMHUYECKHUE, MOJIEKYJISIPHO-
OMOXUMHUYECKHE.

[IpyuBOAUTE TIPUMEPHI MEPEXOTHBIX
dhopM opraHu3mMoB, (HUIOTEHETUIECKUX
PSIOB.

[TpuBoauTE GOPMYITUPOBKH 3aKOHOB
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METa0OJIMYECKUX MYTEH y BCEX MKUBBIX
OpTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. apsun, B. O. Kopanesckuii,

K. M. bap, O. I'ekkens, @. Mrosuep.
Tabnuyvt u cxemol: «Pa3Butue
OpraHUYeCcKoro Mupa Ha 3emie,
penbedHbIe TAOIUIIBI «3apOIBIIIH
MO3BOHOYHBIX JKUBOTHBIX),
«APXEONTEPUKCH.

Obopyodosanue. dbuoreorpaduueckas
KapTa MHpa; KoJuleKuusa «PopMbl
COXPAHHOCTU MCKOMAEMBbIX KUBOTHBIX
Y PacCTEHUI»; BIAXKHbIE TpenapaThl
«Pa3Butue HacekoMmoro», «Pa3surue
JSATYIIKI

OMOTre€HETHYECKOTO 1 3apOoAbIIICBOTO
cxoacTBa

1.2

Uctopus pazButus
MPEJICTaBIICHU I
00 HBOJIIOIIHH

OpomonuonHas teopus Y. /lapBuHa.
[Ipenmnoceuiky BOSHUKHOBEHHMSI
napBUHU3MA. [[BHKYIIIE CHITBI
IBOJIIOIMH BUIOB 110 JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAaHUYECHHOCTH PECypCOB,
HEeomnpe/eIeHHas N3MEHUYUBOCTb,
O6oprba 3a CyiiecTBOBaHNE,
€CTECTBEHHBII 0TOOD).

CunTeTHYeCcKas TCOPHA SBOJIIOINH

PackpbIBaTh coqiepKaHre TEPMUHOB

Y HOHSTHUI: CUCTEMaTHKa, €CTECTBEHHbBIN
Y UCKYCCTBEHHBIN 0TOOP.
XapakTepru3oBaTb OCHOBHbBIE
ABOJIIOLIMOHHBIC UJEH, KOHLICIILIUU

Y TEOPUH; CPABHUBATH B3TJISIAbIHA BUJT
u sBosironuio K. Jlmnnes, JK.b. Jlamapka,
Y. /lapBuHna.

OuenuBaTth Bk JIMHHES B pa3BUTHE
CHUCTEMATUKHU U OOBSCHATH MPUHITUTIBI
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(CTD) u ee OCHOBHBICTIOIOKCHHUS.

Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. J{apBuH.

Tabnuyer u cxemoi: «Ilomymnsmmy,
«Kapra-cxema MapuipyTa myTemecTBus
Y. JapBunay, «®opmbl 00pbObI

3a CyILIECTBOBaHUEY, «ECTECTBEHHBIN
otbop», «MHOTrOOOpa3ue CoOpToB
pacteHui», «MHorooodpaszue nopoa
YKUBOTHBIX)»

OMHApHON HOMEHKJIATYPBH.
XapakTepu30BaTh COJIEPIKAHUE

Y 3HaYCHHE IBOJIONMOHHON KOHIICTIIIH
K. b. JlTamapka.

O1eHMBATh €CTECTBEHHO-HAYYHBIC

U COIMAbHO-9KOHOMHYECKHE
MPEINOCHUTKN BO3SHUKHOBECHHS
ABOJIOLMOHHON Teopun Y. [/lapBuHa.
PackpsiBaTh coepkaHme BOTIOIMOHHOM
teopun. JlapsuHa; cpaBHUBATh
HEOMPEEICHHYIO U ONPEIETICHHYIO
U3MEHYHBOCTh, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOP, (hOPMBI OOPHOBI
3a CyIlIECTBOBAHHUE.

OnuckIBaTh MOJIOKEHUS CHHTETUYECKON
teopuu 3BotoIUK (CTD) U 0OBACHATH
€€ 3Ha4YCHUE UITONOJIOTHHA

1.3

Bun: xpurepun u
CTPYKTYpa.
[Tonmynsanus kak Kak
3JIEMEHTapHAas
€IMHUIIA BHJIa

MukposBosronus. [omymnsamusa kak
SIMHUIIABUIA U DBOJIIOIUH.
Hemoncmpayuu:

Tabauywvt u cxemor.: «llomymnsiumy,
«MyTanMoHHas U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOIL,
MUKporpenapart «J{po3zodwra» (HopMma,
MyTaIun (POPMBIKPBUIBLEB H OKPACKH
Tena), Mojeb-anmnkanus «llepekpect
XPOMOCOM).

PackpriBaTh coepkaHne TEPMUHOB

Y TTOHSATHUN:MUKPOIBOIIOLHS, BU]I,
KPUTEPUH BHUIQ, apeall, TOMYJISIIHS,
reHoOH 1, MyTaIllK, KOMOWHAIITNH
T'CHOB.

XapakTepu30BaTh BUJ KAK OCHOBHYIO
CUCTEMATHUYCCKYIO STUHHUITY

1 1IEJIOCTHYIO OMOJIOTHICCKYIO CHCTEMY.
Beinensate kputepun BUga
(Mopdoornyueckuit, Pru3noIOrHIECKHi,
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Jlabopamophusie u npakmuyueckue
paoomoi:

JlaGoparopnas padota Ne 1. «CpaBHeHUE
BUJIOB 110 MOP(]OIOTHYECKOMY
KPUTEPHIO»

OMOXMMHWYECKHUI, T€HETUUECKUH,
HKOJIOTMYECKUH, reorpapuiyecKuil)

Y TIPUMEHSTh KPUTEPUU JIJISI ONTUCAHUS
KOHKPETHBIX BUJOB.

XapakTepu30BaTh MOMYJISLHIO KaK
CTPYKTYPHYIOEAUHUILY BUJA U
SBOJIIOIHM.

OnuceIBaTh NOMYJIAIMIO IO OCHOBHBIM
MOKa3aTeJIsIM: COCTaB, CTPYKTypa

1.4 | JIBwKyIue CUITBI JIBwxymue cuisl (pakTopsl)3BoMonMKA | PackpeiBaTh CojiepKaHUE TEPMUHOB
(37IeMeHTapHbIC BUJIOB B pupoje. MyTaimoHHBIHI Y TIOHSTHN: KOMOUHATHBHAS
(akTOpbI) IBOTIOIIUU poliecc 1 KOMOWHATUBHAS W3MEHYUBOCTh, MYTaIlMH, MyTalldOHHBIN
U3MEHUYMBOCTG. [lomysinOHHBIE BOJIHBI | MPOIIECC, MOMYJSIMOHHBIE BOJIHBI,
u apeid renos. M3onsauus u murpanus. | apeiid reHoB, U30JSALUS, MUTPALIH.
Jlemoncmpayuu: XapakTepu30BaTh dJIEMEHTapHbIE
Tabnuysl u cxemol: «JIBUOXKYIINE CUITBI (bakTOpHI HBOJTIOIUHU: MyTAIIHOHHBIN
ABOJTIOITII nporecc, KOMOMHATUBHAS
W3MEHUYMBOCTbD, MOMYJISAIIMOHHBIE BOTHBI,
JpeiiQ TeHOB, U30JAIUS, MATPALIHSL.
VY cranaBnuBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEKIY
MEXaHU3MOM U PE3yJIbTaTOM JI€UCTBUS
JBIKYIIUX CUII (3JIEMEHTAapHBIX
(haKTOPOB) IBOIIOINH
1.5 | EcrectBeHHbIi 0TOOD EcTtecTBeHHBIN 0TOOp — HanpaBisomuil | PackpeiBaTh copepkaHre TEPMUHOB

u ero popmbl

(baKTOp ABOIOLIUH.
@DopMBbI €CTECTBEHHOT0OTOOPA.

Y TIOHSITUI: €CTECTBEHHBIN 0TOOD,
0opnba 3a CylecTBOBaHUE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
oTO0p», «boprda 3a CyllecTBOBaHUE)

OmnwuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOTO 0TOOpa.
XapakTepru3oBaTh (HOPMBI €CTECTBEHHOTO
oTOopa (ABMXKYIIHNM, CTAOUITU3UPYIOUIHHA,
JTU3PYNTUBHBIN) U CPABHUBATH X MEKIY
COOOM.

Xapaktepu3oBaTb 00pbOyY

3a CyIIIECTBOBAHHE U CPaBHUBATH €€
BUBI (MEKBUIOBAsI, BHYTPUBHIOBAS,
060prba ¢ HeOIArONMPUATHBIMU
dbakTopamu BHEIIHEH cpesibl)

1.6

PesynbraTh
ABOJIIOLINU:
PUCTIOCOOTICHHOCTh
OpraHU3MOB U
BHI000pa30BaHUE

[Tpucnoco61eHHOCTh OPraHU3MOB
KaK pe3yJabTat 3BOJIIOIUU. [Ipumepsr
MIPUCTIOCOOJICHUI Y OPTaHU3MOB.
Apomopd03bl ¥ UTHOAATITAITHH.
Buau BumooOGpazoBanue.

Kpurepuu Buga. OcHoBHBIE (DOPMBI
BU1I000pa3oBaHus: reorpaduueckoe,
HKOJIOTUYECKOE.

Hemoncmpayuu:

Tabauywvl u cxemol:
«IIprcmoco6IeHHOCT OPTraHU3MOBY,
«"eorpaduyeckoe BUI000pa30BaHUE,
«DKOJIOTUYECKOE BHUI000pa30BaAHUE.
Obopyoosanue:

KoJuteKus «IIpuMepsI 3aUTHBIX
IPUCIIOCOOJICHUM Y dKUBOTHBIX Y,

PackpriBaTh coqiep:kaHue TEPMUHOB

Y TIOHSTUI :IIPUCITOCOOJICHHOCTD,
TIOKPOBUTEIILCTBEHHAS U
npegocTeperaronias OKpacka,
MacKHpPOBKa, BUI000pa30BaHNUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OpTraHU3MOB.
BBISBIISITE 110 M300paKCHUSIM, Ha JKUBBIX
1 (PMKCUPOBAHHBIX MpernapaTax mpuMepsbl
MPUCTIOCOOJICHHOCTH PAaCTEHUN

U JKHBOTHBIX K YCIOBHUSMCPEIbI
oOWTaHUs, TOKA3bIBATh OTHOCUTEIHHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOTICHHIA.
XapakTepu30BaTh CIOCOOBI

¥ MEXaHU3MBbI BUI000Pa30BaHUS;
OTIMCHIBATH M CPABHUBATH OCHOBHBIE

59




KOJIJICKITUSI HACEKOMBIX C Pa3TUIHBIMU
TUIIAMU OKPACKHU; Ha0Op IJI0JI0B

U CEeMSsH.

Jlabopamopnuie u npakmuueckue
paoomoi:

JlaGoparopnas pabota Ne 2. «Onucanue
MPUCIIOCOOJIGHHOCTH OpraHu3Ma | ee
OTHOCHTETIFHOTO XapaKTepay

(GhOpMBI SKOJIOTUYECKOTO
U reorpapuyecKoroBu1000pa3oBaHMs

1.7

HaHpaBHGHI/IH U IIyTHU
MaKpO3BOJOINH

Makpo3BOITIOLIUSL.

®DopMBbI BOJTIONHH: (DUIICTHICCKAS,
JMBEPTCHTHAsI, KOHBEPIECHTHAS,
napayienbHas. HeoOparumocTthb
sBomo1uu. [Ipoucxoxaenue

OT HECIEeNATU3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupytorias crienuanTu3ams.
AJlanTUBHAs pajuaIiusi.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBepI1ioB.
Tabnuyet u cxemol: «KApoMop}o3b»,
«Mnnoamanranuny, «O01ast
JIeTeHepaIus».

Obopyoosanue: monienb «OCHOBHBIC
HAIIPABJICHUS DBOTIONNNY; 00beMHAs
Moenb «CTpoeHue TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbIBaTh cojiepkaHre TCPMHHOB

Y TTOHSATUH :MaKpO3BOIOIHS, GUIIOTEHES,
OMOJOTHYECKUI TTPOrpecc U perpecce,
apoMopdo3, uanoaganTarys, oonas
JIeTeHepaIys, afanTUBHAS paInuaIusl.
XapakTepr3oBaTh (OPMbI IBOJIOIIUH.
BbIsIBIISITE apoMOp(O36I

U WJIH0QIANITAIluN YPACTEHUH

Y )KUBOTHBIX.

CpaBHHMBaTh OMOJOTHYECKHIA TPOTPECC
1 OMOJIOTHYECKUU perpecc, apoMopdo3,
HIM0aJaNTAIIAI0 ¥ OOITYIO
JIereHepaIuio.

BBISBIISITH B3aMOCBSI3H MEXKTY Ty TSIMH
Y HAIPaBJICHUSIMH BOJTFOIIHH

y PacTEHUH W KUBOTHBIX

HToro yacoB o teme
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Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emule

2.1 | Ucropust Ku3HU

Ha 3eMJIe ¥ METOJIbI
€€ U3YUYCHUSI.
I'unoresn!
MIPOUCXOKICHUS
’KU3HU Ha 3eMiie

2

JloHay4HBbIE NIPEICTABICHUS

0 3apOoXXaeHUM xu3HU. HayuHsle
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emiie: aOMOreHe3 UMaHCIepPMHUS.
XUMUYECKast 3BOJTIOIIHUS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEILIECTB U3HEOPTraHUYECKUX.
DKCMEPUMEHTAIBHOE MOATBEPKICHHUE
XUMHUYECKOM DBOJIIOIINH.

HauanbHbie aTanbl 6MOJIOTrHYeCcKOM
sposronuu. ['unoresa PHK- mupa.
dopMupoBaHrEe MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBbie KIETKH U UX IBOJIFOLIMS.
®opMUPOBAHUE OCHOBHBIX I'PYIII
YKUBBIX OPraHU3MOB.
Hemoncmpayuu:

Ilopmpemuoi.

®. Penu, JI. [lactep, C. Muiep,

A. W. Onapum, I'. FOpu.

Tabauywvl u cxemwvl: «Bo3HUKHOBEHUE
CoHEYHOM CUCTEMBIY,

«Pa3BUTHE OPraHMYECKOrO MHUPAY,
«PacturenpHas kiaeTka», « KuBoTHasI
KieTkay, «IIpokapuornyeckas
KJIETKa»

PackpriBaTh copepkaHre TEPMUHOB

U MTOHATHUI: KpeallnoOHU3M, a0UOTeHe3,
BUTAJIN3M, TTAHCIIEpPMHUSI, OMOTI033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTCHE3.
XapakTepu30BaTh METO/Ibl U3yUCHUSI
HUCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeyucnsiTb OCHOBHBIE ATaIlbI
XUMUYECKOU HOMOJIOTUYECKOM
HBOJTIOIIUH.

W3narath copepkaHue ruroTe3 U TeOpui
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(kpealroHu3Ma, CaMOIPOU3BOIBLHOTO
3apoKIeHUs (CIIOHTAaHHOTO),
nancnepmud, runote3sl PHK-Mupa).
OnwuceiBaTh 3xcniepumenTsl C. Muepa
u ['. FOpu 1o nonxy4eHuto opraHundecKux
BEIIIECTB U3 HEOPTaHUUYECKHUX MTyTEM
aOMOTEHHOT'0 CUHTE3a
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2.2

OCHOBHBIC ATAIIbI
SBOJIIOIIAH
OpraHUYeCcKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HM TI0 3paM U
nepuoiam

Pa3Butue xxu3Hu Ha 3emIe 1o spam

u nepuogam. Karapxei. Apxeickas

U Iporepo3soiickas dpsl. [Taneozorickas
9pa U ee NMepuoabl: KEMOPHUNCKHUIA,
OPIOBUKCKUH, CUIIYPUHUCKUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Me3o30KcKas 3pa U €€ NEPUOIbL:
TPUACOBBIM, IOPCKUN, METOBOM.
Kaiino3o0lickasi 3pa u ee nepuoibl:
11aJ€0Tr€HOBbIN, HEOTCHOBBIN,
AHTPONOTCHOBBIN.

XapakTepucTuKa Kimmara

Y T€0JIOTUYECKUX MpoueccoB. OCHOBHbIE
3TaIlbl 3BOJIFOLIUY PACTUTEIBHOTO U
AKUBOTHOTO MHpa. ApoMOpG O3kl

y pacTeHHUH U )KUBOTHBIX. [losiBiEeHuME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pa3Butne
OPraHUYEeCKOro MUpPay,
reoXpoHOJoruYecKas TaduIa;
KoJuieKusa «DOpMBbI COXPaHHOCTH
VMCKOTIA€MbIX )KUBOTHBIX U PACTCHUIN».
Jlabopamopnule u npakmuyeckue
pabomuwi:

PackpeIBaTh coqiepKaHnuEe TEPMUHOB
Y MIOHATHUM: D0H, 3pa, NEPUO],
apoMopdo3bl, UIUO0ATATITALIUH.
3HaTh MTOCIEA0BATENBHOCTD YOHOB:
KaTapxewu, apxeu, pOTEPO30H,
dbanepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, NIaJIC030MUCKas,
ME3030MCKasi, KaTHO30MCKasl; IEPUOIOB:
KeMOpUNCKUIA, OpJIOBUKCKHUH,
CUWJIYPUMCKUU, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIN, FOPCKHUI, MEJIOBOH,
ITaJICOT€HOBBIM U HEOT'€HOBBIM,
AHTPOIIOTCHOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPTaHUYECKOIO MUpa
I10 3paM U IEpUOJaM Ire0JIOrHIEeCKON
VCTOPHUH; ITAIIbl Pa3BUTHS
PACTUTEJILHOTO U )KKBOTHOT'O MHPA.
Brigenuts rinaBabie apoMopd o361
PacTeHUM U )KUBOTHBIX.

CpaBHMBATh MEXK1y COOOM
MIPECTABUTEINIEN CUCTEMATUUECKHUX
IPYIII OPTaHU3MOB, BBISBIISITh YEPTHI
YCJIOKHEHUS U TPUCIIOCOOJIEHHOCTH
K YCIIOBUSIM JKM3HH
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[Ipaktuueckas padota Ne 1. «M3yuenue
MCKOIMAEMbIX OCTaTKOB PACTEHUI

U J)KUBOTHBIX B KOJUJIEKLIMSX).
DKCKypcHs «IBOJIIOLHUA
OpraHUYeCcKOro Mupa Ha 3emiie»

(B ecTeCTBEHHO-HAyYHbIN
WIMKpaeBeAUYEeCKUN My3eil)

2.3 | CoBpemeHHas Cucrema opraHuue€CcKOro MUpa Kak PackpsiBaTh conepkaHre TEPMUHOB
cucrema OTpakeHue dBOIOLUUH. OCHOBHBIE Y TIOHSTUW : CHCTEMATHUKA, UCKYCCTBEHHAS
OpPraHUYECKOro Mupa CHUCTEMAaTHYCCKUEC TPYIIIBI OPTAHU3MOB. | M €CTECTBEHHAs KilacCu(puKaIius,

Hemoncmpayuu: OuHapHasi HOMEHKJIATypa, TPUHITUII
Tabnuyst u cxemsvi: «CoBpeMeHHas HCPAPXUIHOCTH.
CHUCTEMa OPraHUYECKOro MHUpa» XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPraHMYECKOr0 MHpa
2.4 | DBoronus yenoBeka DBOJIIOIMS YeIOBEKA. AHTPOIOJIOTHS PackpeiBaTh coziepKaHue TEPMUHOB

(anTpOmioreHes)

Kak Hayka. Pa3Butue npeacraBieHun
0 MPOMUCXOKIECHUH YeToBeKa. MeToabl
u3yuyeHus aHTpororeHesa. CxoacTsa
U pa3auyusl 4eJIOBEKA U KUBOTHBIX.

CucremaTndecKoe MoJI0KESHUE YeJIOBEKA.

Hemoncmpayuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywvl u cxemwvl: «CpaBHEHUE
AHATOMHYECKHUX YePT CTPOCHHUS
YeJI0BeKa M YeJI0BEKOOOPa3HbIX
00€3bsH.

Obopyoosanue. CIETIKA

Y TIOHSATUIA: aHTPOIOJIOT U,
AHTPOIIOT€HE3, YETIOBEK Pa3yMHBII
(Homo sapiens), mpsaMoxokacHHE,
BTOpasi CUTHaJIbHAs CHCTEMA.
[lepeuuncasaTh 3aJa4u aHTPOIIOJIOTUH,
ATANbICTAHOBJICHUS U PAa3BUTHS
MpEeACTaBICHUN O IPOUCXOKICHUN
YeJI0BEKa.

N3naratb OCHOBHBIE MOJOXKEHUS
teopun Y. /[apBuHA, KDUTHYECKH
OLICHMBAaTh HEHAYYHYIOMH(}OpMAIHIO
O MIPOUCXOKJIECHUU YEJIOBEKA.
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WINN300paXeHHsI KAMEHHBIX OPY/IHii
NIEPBOOBITHOTO YEIOBEKA: KAMHH-
qorepsl, pyousa, ckpebia

3HaTh CUCTEMAaTUYECKOE MOJIOKCHHE
Bruga Homo sapiens, mepeuucisaTsh ero
MOP(0JIOro-aHATOMUYECKUE TTPU3HAKU
pPa3HOro YpoBHS (THUII, KJIacC, OTPSI

u Jp.).

YcraHaBIMBaTh YEPTHI CXOJCTBA U
pa3TUYHMITYEIOBEKa U )KUBOTHBIX.
OOBSICHATH M OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUN O TIPOUCXOKICHUN
YeJIoBeKa JIIsl TOHMMAaHKS MECTa M POJTH
YeJI0OBeKa B MPUPOJIC

2.5

JIBHKyIIHE CHIIBI

(dakTopsr)
aHTpOIIOTEHE3a

JIBxyrue cuisl (hakTopsl)
anTpornorenesa. Hacinencrsennas
U3MEHUYUBOCTh M €CTECTBEHHBIN 0TOOD.
OOG1iecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUI Tpya,
MBIIIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHHE
AHATOMUYECKUX YePT CTPOCHHUSI YEIOBEKA
U 9CJIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTA MAJIEOHTOIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEJI0BEKaY.

Obopyoosanue.: MyIsKA
«IIpoucxoxnenne uemoBeka
(MaJICOHTOJIOTUYECKUE HAXOKH )»

PackpbiBaTh conepxaHue TEPMUHOB
U TIOHSTHI: (DaKTOpPBI aHTPOIIOTeHe3a,
IpyNIOBOE COTPYAHUYECTBO, PEUb,
OpyIUiiHas 1eITeNbHOCTD,
OJTMMOP(H3M.

XapakTepu30BaTh ABIKYIITUE CUITBI
(dakTopsl) aHTpOIIOTEHE3A:!
OHMOJIOTUYECKUE U COIHAIIbHBIE,
CpPaBHHUBATh UX MEXKIY COOOM
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2.6

OCHOBHBIE CTAINU

OCHOBHEIC cTaauu U BETBHU 3BOJJIIOLINN

PackpsiBaTh conepkaHne TEPMUHOB

ABOJIFOIIMHU YEI0BEKA YEJI0BEKa: aBCTPAJIONUTEKU, UenoBek Y TOHSITUI: aBCTPAIIOMUTEK, YETTOBEK
yMelbIi, YenoBeK MpsiMOXOISIIINM, YMEJIbIM, YETOBEK MPAMOXOISAINM,
YemoBek HeaHAEpTAIBCKUN, HeloBEK HEaHJepTaIElL, KpOMaHbOHEL],
pa3yMHBI COBPEMEHHOT'O THIIA. HEOJIMTUYECKAS] PEBOJIOIHS,
Haxoaku nckornaeMpiX OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.

BpeMsI CYIIECTBOBaHUs, 001aCTh XapakTepu3oBaTh U CPABHUBATH MEXKITY
pacrpocTpaHeHus, 00beM T'OJIOBHOTO c000¥ OCHOBHBIE CTAJNH ABOJIOIUH
Mo3ra, 00pa3 KU3HH, OPY/IUSL. YeJI0BeKa: XPOHOJIOTUYECKHUI BO3PACT,
JHemoncmpayuu: apeaJt pacrpoCcTpaHeHus, 00beM
Tabauywl u cxemvi: «OCHOBHBIE MeCTa TOJIOBHOTO MO3Ta, 00pa3 KU3HU
MaJICOHTOJOTMYECKUX HAXOJIOK IPEAKOB | U OPYAUs TpyAa
COBPEMEHHOI'0 YEJIIOBEKaY,
«/lpeBHelmmue moan», «/pesaue
moan», «llepBpie COBPEMEHHBIE JTFOIAY.
O0GopynoBaHUE: MYJISIKH
«IIpoucxoxaeHue yemoeka» (Or0CThI
ABCTPAJIONUTEKA, MMTEKAHTPOTIA,
HEaHIepTaJiblia, KPOMAHbOHIIA); CICTIKU
WM N300pakKeHUsT KAMEHHBIX OpYAUi
MEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorrmepsl, pyouna, ckpedia

2.7 | UenmoBeUyeCKHe pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh conepkaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanuy 4eJa0BeKa

OOJIbIINE pachl: €BPONEOUIHAS
(eBpa3uiickas), HErpo-aBCTPAIOUIHAS
(3KBaTOpUaIbHasi), MOHTOJIOW THAS
(a3uaTcKO-aMepUKaHCKAas ).

Y TIOHSITUI: pachl, pacoreHes, Colual-
JTApBUHHU3M, PACU3M, METUCALIUSI.
XapakTepu30oBaTh U CPABHUBATD
npeAcTaBUTENCHUETIOBEYECKHUX pac,
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UepThl IpUCIIOCOOIEHHOCTH
MPECTABUTENCH YET0BEUECKUXPAC

K YCJIOBUSIM CYILIECTBOBaHUS. ENMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JTAPBUHU3MA U Pacu3Ma.
Jemoncmpayuu:

Tabnuyvt u cxemol: «YenoBeueckue
pacb»

pPacKpbIBaTh MPUYUHBI U MEXAHU3MBbI
pacorenesa, epPeyrciisiTb U MPUBOIUTH
MIPUMEPHI MPUCIIOCOOICHHOCTH Y€JIOBEKa
K YCJIOBUSIM CPEJbl, IPUMEPHI
MPUCTIOCOOUTEILHOTO3HAYECHUST PACOBBIX
MPU3HAKOB.

Jloka3beiBaTh equHCTBO Buja Homo
sapiens, Hay4HYI0 HECOCTOSATEITbHOCTh
PACOBBIX TEOPHUI, UAEH COLIMATIBHOTO
JIApBMHU3MA U pacusma

MToro yacoB 1o teme

9

Tema 3. Opranu3Mbl U OKpY:Kam0IIas cpeaa

3.1 | Dxonorust Kak Hayka 1 DKOJIOTUs KaK HayKa. 3a/launu pas3zensl | PackpbeiBaTh cofepKaHue TEPMUHOB
9KOJIOTUH. Y TIOHSITUI: SKOJIOTHS, ITOJIEBBIE
MeTobl 5KOJIOTUYECKUX UCCIICIOBAaHUM. | HAOIIOEHUS, IKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPHUHT OKPYXAIOIIEH Cpebl,
COBPEMEHHOI'0 YEJIOBEKA. MOJEIUPOBAHUE, FKOJIOTUYECKOE
Jlemoncmpavyuu: MHUPOBO33PEHHUE.
Ilopmpemui: A. I'ymMO0nbaT, [TepeuunciisTh 3a1a4M SKOJIOTHH, €€
K. ®@. Pynse, O. 'ekkens. pas3aesibl UCBSI3U C IPYTUMU HayKaMu.
Tabnuyet u cxemor: xapta «lIpuponusie | XapakTepru3oBaTh METOIBI
30HBI 3eMJIN» AKOJIOTUYECKUX UCCIIENOBAHUM

3.2 | Cpenpl oOuTaHUA U 1 Cpenbl 00uTaHus OpraHU3MOB: BOJHAS, PackpeiBaTh coaep:kaHue TEPMUHOB

HKOJIOTHYECKHE
(bakTopbI

HA3eMHO-BO3/yIlIHAs, TOYBEHHAs,
BHYTPHU-OpPTaHU3MEHHAS.
DkoJyiornyeckue (HaKTopsl.
Kiaccudukanus 3K0J10rH4ecKux

Y TIOHSITUIA: cpesia 0OUTaHus,
AKOJIOTUYECKUE (DAKTOPHI,
OMOJIOTMYECKUN ONTUMYM,
OTrpaHUYUBAOIIUHN (JIUMUTHPYIOLTUN )
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(bakTOpoB: abMOTUYECKHE, OMOTUUYECKUE
Y aHTPOTIOTECHHBbIE.

JleficTBUE HKOIOTHYECKUX (DAKTOPOB

Ha OpPraHU3MBbl.

Jemoncmpayuu:

Tabauywvt u cxemot: «CpenploOuTanus
OpPraHU3MOBY

daxTop.

XapakTepu3oBaTh YCIOBUS CPEa
OoOUTaHUsl OPraHU3MOB;
KJIacCU(UIIMPOBATH U XapaKTEpU30BaTh
HKOJIOrMYecKue (PaKTOphl: aOMOTUYECKHE,
OMOTHUYECKHE U aHTPOIIOT€HHbIE.
OnuceIBaTh AEHCTBUE SKOJTOTUYECKUX
(bakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOECHUS U KU3HEEATEILHOCTH
pacTeHHI U )KUBOTHBIXPA3HBIX CPE]
oOuTaHus

3.3

AOMOTUYECKHE
dakTopsI

AlGuoTtnyeckue pakTophl: CBET,
TEMIIEpaTypa, BIaKHOCTb.
doronepuonuzm.IIprcnocodenus
OpPraHU3MOB K JIEUCTBUIO a0MOTUYECKHUX
¢dakropoB. buonornueckuepuT™MBI.
Hemoncmpayuu:

Tabauywvl u cxemol: «DOTONIEPUOTUZMY.
Jlabopamopnusie u npakmuueckue
pabomot:

Jlabopatopnas pabora Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
pacTeHU U3 Pa3HBIXMECT OOUTAHUS.
Jlabopatopnas padota Ne 4. «Bnusiaue
CBETa HAa POCT U Pa3BUTUE YEPEHKOB
KoJIeyca»

PackpbiBaTh conepxaHue TEPMUHOB

U MOHATUHN: abroTHYecKne GaKTOPHI,
dboTonepror3M, OUOJIOTUIECKUE
PHUTMBIL.

AHanu3upoBaTh JEHCTBUE CBETA,
TEeMIIepaTyphl, BIKHOCTH HA OPTaHU3MBbI
U TIPUBOJIUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBoauTH OMONTOTHYECKHE HAOTIOICHNUS
1 0OPMIISITH PE3YNbTAThl MPOBEICHHBIX
HaOJIIOAEHUI
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3.4 | buotuueckue buotuueckue pakropsl. Buas PackpeiBaTh cogepkaHue TEPMUHOB
(akTopbI OMOTHUYECKUX B3aUMOICUCTBHII: U TOHATHI:0M0THYEeCKHE (PaKTOpHI,
KOHKYPEHIIUS, XUIITHUYECTBO, CHMOMO03 XUITHAYECTBO, NTapa3uTU3M,
u ero popmel. [Tapazutusm, koonepaiys, | KOHKypeHLUs, MyTyalu3M, CUMON03,
MyTyajau3M, KOMMEHCAIU3M KOMMEHCaJIU3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTHUPAHCTBO, aMEHCAIH3M,
AMEHCaNn3M, HEUTPATU3M. HEUTpaJIN3M.
3Hauedue 6I/IOTI/I‘IGCKI/IX XapaKTepI/ISOBaTB 6I/IOTI/I‘IeCKI/Ie
B3aMMOJICCTBUHN JIJIsI CYLIECTBOBAHUS q)aKTOPBI Y BUJBIB3aUMOOTHOIIEHU I
OpPraHu3MOB B IPUPOJTHBIX COOOIIECTBAX. | MEXKIAY OpraHu3MaMHu; IIPUBOJUTE
'ZIeMOHcmpauuu; MMPpUMCPHBI B3AUMHOU
T a6ﬂuubz u cxemol.: «IInmmesrle Hemmm» HpHCH0C06H€HHOCTH OpraHu3MoOB.
CpaBHUBaTh MEXAY COOOW BHIIBI
OMOTHYECKUXB3aNMOJIEUCTBUI
OpraHu3MOB
3.5 | DKonoruyeckue DKOJIOTUYECKHE XaPAKTEPUCTUKU PackpeiBaTh conepkaHue TEPMUHOB
XapaKTEPUCTUKU nonyJsanui. OCHOBHBIETIOKA3aTEeNN U TIOHSTHMN  ITOITYJISAIUS, YACICHHOCTD,

BHJIA U TIOIYJISA AU

TIOITYJISAIIAN : YUCIIEHHOCTD, ITIOTHOCTD,
POXKIAEMOCTh, CMEPTHOCTD, TIPUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH
TOMYJISIIIUU U €€ PETYIISIHA.
Hemoncmpayuu:

Tabnuyst u cxemor: «llomymsim,
«3aKOHOMEPHOCTH POCTA YHCICHHOCTH
NOMYJSAIUU UHPY30PUH-TY(HETBKI.
Jlabopamopnusie u npaxmuueckue

pabomuwi:

IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTS,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJIEHHOCTH MOMYJISALINH.
XapakTepu30BaTh OCHOBHBIE ITOKA3aTENIN
U HKOJIOTUYECKYIO CTPYKTYPY
MOMYJIAILNU; ONUCHIBATh MEXAHU3MbI
pEryJsiliiyi YUCICHHOCTH MOMYJISIHU
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[Ipaktuueckas padora Ne 2. «Iloxcuet
IUIOTHOCTH MOMYJISILIUNA pa3HbIX BUJIOB
paCTEHUIN»

NToro yacosB 1o teme

5

Tema 4. Coo011ecTBa 1 YKOJOrHYECKHUE CUCTEMBI

4.1 | CoobmiectBa 1 Co00111€CTBO OpraHU3MOB — OUOIIEHO3. PackpriBaTh copepxkaHue TEpPMUHOB
OpPTaHHW3MOB CTpyKTyphl OUOIIEHO3a: BUJIOBAs, U TIOHSITUI:0MOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUuecKas OMOTCOIIeHO3, BU/IbI-TOMUHAHTHI,
(numeBasi). Buibl- TOMUHAHTEI. HKOJIOTUYECKasl HUIIA.
Cesi3u B OuOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jlemoncmpauuu: (coo0111eCcTBO), €ro BUOBYIO,
Tabauywl u cxemol: «llumesslie ey, MPOCTPAHCTBEHHYO U TPOHHUICCKYIO
«bHOLIEHO03: COCTaB U CTPYKTYpa». CTPYKTYDBI.
Ob6opyodosanue.: MOIENb-AITUTUKALYS OOBACHATE POTIL KOMIIOHEHTOB
«Tunuunpie GMOLIEHO3bI»; TepOapHii OnoleHO32 B NONNEPIKAHUH ET0
«PacTtutenbHbIe cOO0IIECTBAY; CTPYKTYPBI M CYIIECTBOBARIA
KOJUTEKIIHS «BHOLEHO3 Ha ONPEIENCHHON TePPUTOPHH.
OOBICHATH OMOTOTUYECKUI CMBICIT
SAPYCHOCTHU MIMCTOBOW MO3AHKH.
CpaBHMBATh KOMIIOHEHTHI OUOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPBI, CBS3U
MEXIy OpraHu3MaMH
4.2 | DKocUCTEeMbI 2 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbIBaTh coiep:kaHre TEPMUHOB

" 3aKOHOMCPHOCTH
X CyIICCTBOBAaHUA

[ToHgaTHE 00 BKOCUCTEME
1 OMOTEOIIEHO3E.
OYHKITMOHAIBHBIC KOMIIOHCHTBI

Y IOHSITHH: DKOCHCTEMA, OMOr€OIIeHO03,
IIPOIYIICHTHI, KOHCYMEHTBI, PSTYIICHTHI,
TpOPUUCCKHE YPOBHH, ITHIICBAs
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHIL.

KpyroBopoT BemiecTB u MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (nuieBbie) ypoBHU
sKocucTembl. [luieBbie 1IeNu U CETH.
OcCHOBHbBIE MTOKA3aTENN YKOCUCTEMBI:
Oonomacca, NpoAYKIUs. DKOJIOTUUECKUE
MUPaMU/JIbL: TIPOTYKIIUHU, YUCIICHHOCTH,
oromacchbl. CBOMCTBA HKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJIAIIHS,
pa3BUTHE.

Cykueccus.

Jemoncmpayuu:

Ilopmpemui: A. [Ix. Tencnu,

B. H. Cykaues.

Tabauywvt u cxemol.: «IIpupoaHbIe
coobmiecTBay, «llenu mutanus»,
«IKOJOrnYecKasi mupamMmuaa

IIETb U CETh, SKOJIOTUUYECKHE
UpaMuIbl, OnomMacca, mpoTyKITus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA YKOCUCTEMBI
(ee croCOOHOCTH K JUIUTETLHOMY
CaMOIIOI/ICP’KaHUI0, OTHOCHTEIHLHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,
HEOOXOAMMOCTh TIOTOKA DHEPTHH ).
CpaBHUBATh MACTOUIIHBIC U ICTPUTHBIC
MUIICBBIC [IETTH, TPO(PHUUECKUE YPOBHU
IKOCHCTEMBI.

PaznmnyaTh mupaMuIb IPOAYKITUH,
MUPAMUJIbl YUCICHHOCTH U ITUPAMU/TBI
OMOMAacCCHI.

CocTaBisTh IIENU U CETH MUTAHMUS.
[lepeuncnsaTh CBOWCTBA IKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIINA,
pa3BuUTHE (CyKIIECCHS).

OnuceiBaTh MEXaHU3M MOJIIEPIKAHUS
paBHOBECHS B DKOCHCTEMAX.
XapakTepu30oBaTh CYKIIECCUH, BHISBISA T
MPUYMHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEeMa XBOWMHOIO WITN
ITUPOKOJIUCTBEHHOT O Jieca.

PackpeiBaTh copepkanre TEPMUHOB
Y TIOHSITHIA: BOJTHBIE IKOCUCTEMBI,
OMOTEOIICHO3bI, (PUTOIIIAHKTOH,
300IUIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemvl: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTeMa XBOMHOIO JIecay,
«buoneHo3 Boj1oeMay.

Obopyodosanue: TepOapun U KOJJIEKIINU
pacTeHUl U )KUBOTHBIX,
MPUHAICKAIIUX K Pa3HBIM

OKOJIOTHYCCKHUM I'pyIIiaM OJHOTO BUAA

[TpuBOAUTH MpUMEPHI TPUPOIHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATbh HA3€MHBIE U BOJIHbIE
HKOCUCTEMBI; OpraHU3Mbl, 00pa3yrolne
pa3Hble TpopUUYECKUE YPOBHU

4.4 | AaTpOTIOTeHHBIC AHTpPOTIOTE€HHBIE YKOCUCTEMBI. PackpsiBaTh cosiepkaHrue TEPMUHOB
KOCHUCTEMBI ATPOIKOCHUCTEMBI. Y TIOHSTHI: aHTPOIMOTCHHAs DKOCUCTEMA,
Ypb6oskocuctembl. brosmorudeckoe arposKocucTema, ypooskocucreMa,
Y XO3MCTBEHHOE 3HAUCHUE OouropazHoobpasue.
arpodKOCHUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpO3IKOCHUCTEMBI
buopasznoobpaszue kak GpakTop 1 ypOOIKOCHCTEMBI, 0COOCHHOCTH UX
YCTOMYMBOCTH 3KOCUCTEM. COXpaHEHHE | CyILIECTBOBAHUSL.
OMOJIOTHYECKOTO Pa3HOOOpa3us [IpuBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3eMJie. HKOCHUCTEM CBOCH MECTHOCTH, OITUCHIBATH
ﬂemoucmpauuu: WX BUJOBOW COCTaB U CTPYKTYpPY.
Tabauywvl u cxemol.: «ATPOIICHO3Y. CpaBHHBATH COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpenurenu | IPUPOIHBIX DKOCUCTEM
BOKHEUIINX CEIBCKOXO35IMCTBEHHBIX 1 arpo3KOCUCTCM, arpO3KOCHUCTEM
KYJIBTYD» 1 ypOo3KOCUCTEM
4.5 | buocdepa — VYuenue B. Y. Bepnaackoro o 6mocdepe. | PackpeiBath comepikaHue TS pPMHHOB
rio0anbHas I'panu1ibl, cOCTaB ¥ CTPYKTYpa Y OHATHI: Onocdepa, KUBOE BELECTBO,
sKocucTeMa 3eMiIn ounocdepsl. XKruBoe BEUIECTBO U €ro

bynkuuu. OcobeHHocTr ornocdepnl Kak

JTMHAMUYECKOE PAaBHOBECHE.
OuenuBats Bkiag B. M. BepHajckoro
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rJ100aJIbHON SKOCUCTEMBI.
JlnHaMuYecKoe paBHOBECUE U OOpaTHAS
CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemuwi: B. . BepHanckuii.
Tabauyvl u cxemor: «O01IAs CTPYKTYypa
ouochepn», «PacnpocTpaneHue Ku3HHU
B Ouocdepe», «O30HOBBIN IKpaH
ounochepb»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB Onocdepsl,
(GyHKUMU )KUBOTO BellecTBa Onochepsl
U OTIIPENENATh (Ha KapTe) 00J1acTh ero
HanOOJIBIIET0 PACIPOCTPAHECHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
(GbyHKUUMHI )KUBOTO BellecTBa Ouochepsl,
OMOT€OXUMHUYECKON e TEIBHOCTH
YeI0BeKa.

[lepeuncnsate ocobeHHOCTH OUOCheps!
KaK r100a1bHOM HKOCUCTEMBI 3eMJTn

4.6 | 3aKOHOMEPHOCTH KpyroBopoTsI BetmecTB PackpriBaTh copepkaHre TEPMUHOB
CYLIECTBOBAHUS Y OMOreOXUMHUYECKUE [IUKJIBI DJIEMEHTOB | Y IIOHATUI: IEJOCTHOCTD 6HOC¢>€pBI,
orocdepsl (yrnepona, a3ota). KPYrOBOPOT BEUIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOreOXMMHUYECKUE UKL
OMOMBI CYIITH. 3JIEMEHTOB, 30HAJILHOCTb OHMoChepHl,
Jemoncmpayuu: OUOMBL
Tabauywvl u cxemol: «KpyroBopot OnuchIBaTh KPYroOBOPOT BEMIECTB,
yTiiepojia B 6H00(bepe», «KpyroBopoTt OMOreOXUMHUYECKHUE IIUKJIBI a30Ta
a3oTa B IPUPOIE» " yrjicpoaa B 61/100(1)epe.
OOBSICHATH IPUYUHY 30HATTEHOCTH
ouocdepsl. [lepeuncnsars
U XapaKTEPU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMIIU
4.7 | YenoBeuyecTBO UYenoseuecTBO B Onochepe 3emim. PackpsiBaTh cogepkaHue TEPMUHOB

B 6nocdepe 3emin

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['nmobanbHbIe

Y IOHSATHI: aHTPOIIOT€HHBIE U3MEHEHHS,
HKOJIOTUYECKUN KPU3UC, TTI00aTbHBIC

72




9KOJIOTHYECKHUE MPOOIIEMBI.

Jemoncmpayuu:

Tabnuyel u cxemol: «IIpuMepHbie
AHTPOIIOTEHHBIE BO3/ICHCTBHUS

Ha IPUPOAY», « BaxkHEHUIIINE UCTOUHUKHU
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHelIIas
cocTaBisolas onochepobr», «PakToOpb
Jerpaganuu mouBy, «llapHukoBbIf

b dexT», «DakTopbl palOaKTUBHOTO
3arpsisHeHust Ouochepsn»; Kpacnas
kHura PO, nzobpaxkeHus: oXxpaHseMbIX
BUJIOB PACTEHUI U JKUBOTHBIX

pOOIIEMBI.

XapakTepu3oBath 0M0CHEpPHYIO POIh
YeJI0BeKa.

[IpuBOIUTH MPUMEPHI AHTPOTIOTEHHBIX
M3MEHEHU B 6uocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3/YLLIHOM, BOAHOM CPEJIbl, U3MEHEHUS
KJIUMAaTa, COKPAIICHUS
OropazHooOpasusl.

dopmMmyaupoBaTh COOCTBEHHYIO MO3UIIUIO
M0 OTHOIIEHUIO K II100aIbHBIM

U PETHOHAJIBHBIM YKOJIOTHYECKUM
npobiemMam, apryMeHTUPOBATh CBOIO
TOYKY 3PEHUS.

Ha3bIiBaTh MpUYMHBI TOSIBJICHUS
MIPUPOIOOXPAHHON ATUKH,

pacKpbIBaTh 3HaUYEHUE MpOrpecca

JU1S1 IPEOAOJICHHS] SKOJIOTUYECKOTO
Kpu3uca

4.8

Cocy1iecTBOBaHUE
MIPUPOJIBI
1 4eJI0BEUeCTBa

CocymiecTBOBaHUE TPUPOIBI

u uenoBeyecTBa. CoxpaHeHue
O6nopa3zHooOpa3us Kak OCHOBa
YCTOWYUBOCTHU OHochephl.

OcHoBa palMOHAIBHOIO

yIpaBIICHUS PUPOTHBIMU PECYypCaMU
U UX UCIIOJIb30BaHUE.

JlocTmxeHus: OMOJIOTUH

PackpeiBaTh coziepkaHue TEPMUHOB

Y MIOHSTUH: PallMOHATIBHOE
MIPUPOAONOJIB30BAHNE, YCTOUUUBOE
pa3BUTHE, KOIBOJIFOLIHS.
XapakTepu3oBaTh PAHOHAIBHOE
MCIIOJIb30BAHUE MPUPOIHBIX PECYPCOB;
OCHOBHBIE IOJIOKEHUSI KOHUETIUN
YCTOMYMBOTO Pa3BUTHUSA
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Y OXpaHa IPUPOABL.

Jemoncmpayuu:
Tabnuyer u cxemol: «buocdepa u
YEIIOBEK»

HTtoro yacos 1o Teme 9
Pe3epBHOe Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPOIT'PAMME

74



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Kourpoububie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBpIe crCcTEMBI M MX OpraHU3aLus 1 https://m.eds00.ru/5ST7SVKFTX
3 XUMUYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KusaeneaTeabHOCTh KIIETKHU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICEHIC 1 HIANBIAYAIbHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BHUTHE OPraHU3MOB
H
6 ACICACTBEHHOCTD H HEMEHAHBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
C .0
7 CIICKINEL OPraH3MOR. LICHOBH 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOT U
8 PezepBHoe Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOTPAMME
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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 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OIMHKHOBCHHE 1 PasBHTHE KUIHH 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 Opranu3Mbl ¥ OKpy>Karomias cpena 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0
4 QODIIECTBA 1 SKOJOTHICCIIE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PezepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

buosorus B cucreme Hayk

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

MeTo1bl TO3HAHUA KUBOM
npupoel. [IpakTudeckas
pabota Ne 1 «Mcnons3oBanue
pPa3IUYHBIX METOJOB TIPH
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornueckue cucTeMsl,
MPOIIECCHI U UX U3YyUEHHUE

https://m.edsoo.ru/A7vVOYD215

XUMHUYECKUI COCTaB KIETKH.
Bopaa n muHepanbHbie COMU

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHune
OEIIKOB

https://m.edsoo.ru/V33JINUW5W

depMeHTBI — OHOJIOTUYECKHE
Kataim3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIMNTUYECKON aKTUBHOCTHU
(dhepmMeHTOB (Ha IpUMeEpe
aMIJIa3bl WJIH KaTaJasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

VYraesoasl. JInnuasl

https://m.edsoo.ru/OJ7NFITI5

Hyxnennosbie kucinotel. ATO

https://m.edsoo.ru/WOELRA9B3

I/ICTOpI/IH 1 MCTOABI U3YUCHUS
knetku. Knerounas TCOPHL

https://m.edso0.ru/JXQMJOGM3

10

Knerka kak OCJIIOCTHAsA XXUBas
cucreMma

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

11

CrpoeHnue 3ykapuoTUYECKOn
kietku. JlabopaTopHas paborta
Ne 2 «M3yuyenue cTpoeHus
KJIETOK PAaCTE€HH, J)KUBOTHBIX,
rpuOOB ¥ OaKTEPHIA IO
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpernaparax u ux
OTIVICAHUC)

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BELIECTB WIIH
MeTaboIn3M

https://m.edsoo0.ru/LOB3I3XYZ

13

dorTocunTe3. XeMOCHHTES

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

14

DHepreTUYecKuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKn3HeHHBIN UK KIETKH.
Henenune kneTkn. MuTo3.
Jlaboparopuas padota Ne 3
«HaOmronenne murosa B
KJIETKaX KOHYMKA KOPEeIIKa
JIyKa Ha TOTOBBIX
MHKpOTIpenapaTax»

0.5

https://m.edsoo.ru/CO1NPWLF4

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CHHTE3a

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

17

Tpaucasius — OHoCHHTE3
Oeinka

https://m.edsoo.ru/TFDKDDWWM

18

Heknetounsie Gpopmbl xU3HH
— BHUPYCHI

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

19

@DopMBbI pa3MHOKEHUS
OpraHu3MOB

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

20

Meiios

https://m.edsoo.ru/5SNUXK0X86

21

OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OnnoaoTBOpEHHE.
JlaGopatopHas pabota Ne 4

0.5

https://m.edso0.ru/C29L4DXB8
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHKpOIIpenaparax»

22

NupuBunyanbHOE pa3BUTHE
OPraHu3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HACJIEICTBEHHOCTH 1
U3MEHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeJOBaHUS MPU3HAKOB.
Monorubpuanoe
CKpEIIMBaHHE

https://m.edsoo.ru/YYQSG9WI2

25

JlurnbpuHOE CKpeInBaHUE.
3aK0oH HE3aBUCHUMOTO
HacJeA0BaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQG65V

26

CremieHHOoe HacjleIOBaHue
npusHakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTUOPUIHOTO
U JUTUOPUTHOTO CKpEIIMBaHUS
y Ip0o30(QHIIbl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nosna. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
OJIOM

https://m.edso0.ru/3GYGV47YM

28

HN3MeHYUBOCTS.
Henacnencreennas
n3MeH4YMBOCTb. JlaboparopHas
pabota Ne 6. Uzyuenue

MO (UKAITTOHHO N
U3MEHYUBOCTH, IIOCTPOCHUE
BAPHUALIMOHHOTO psJia U
BAPUALIMOHHON KPUBON»

0.5

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

Hacnencrsennas
M3MEHUYMBOCTb. JlaboparopHas

29 pabota Ne 7. «Ananu3 1 0.5 https://m.edsoo.ru/VWT70DZ8R
MYyTaIui y Jpo30¢Hiisl Ha
TFOTOBBIX MHKpOIIpEapaTax»

30 I'eneTnka gemoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBubriit ypok. O600meHIE

31 o Teme «HacieacTBeHHOCTh U 1 https://m.edsoo.ru/E2IXRS2EB
N3MCHYHNBOCTH OpFaHI/ISMOB»

32 Cenexumi kak HayKa u 1 https://m.edso00.ru/3128P3L.98
TIPOIIECC
MeToabI 1 HOCTHKEHUS

33 CEJICKIIMH PAaCTCHHIA 1 1 https://m.edso0.ru/JSK3Q6W0J
JKUBOTHBIX

34 buorexnonorns kax orpacns 1 https://m.edsoo.ru/TAKI9E62K
MIPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

DBOJIOIMA 1 METOBI €6
W3YYICHUS

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

Hcropus pazsutus
MpeACTaBICHUIN 00 SBOIOIUN

https://m.edso0.ru/0SWC47S5SX

MukposBontonus

https://m.edsoo.ru/TOFAUE4ZP

HOHy.]'IS[I_[I/ISI KakK 3JICMCHTapHasA

€IMHUIIA BHJIA ¥ SBOJTFOITHH.
JlabopaTtopnast padota Ne 1
«CpaBHEHHE BUJIOB T10
MOP(hOIOTHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBYOKyIIE CHITBI
(amemeHTapHbIie (HaKTOPHI)
SBOJIIOIIH

https://m.edsoo.ru/SEH6CNOWI

EcrecTBennblit 0TOOP 1 €10
hopmbI

https://m.edsoo.ru/DY32BUDOO

Pe3ynbratel sBosIOIUY:
MIPUCTIOCOOIEHHOCTh
OpPraHu3MOB U
BHJI000pa30BaHuUE.
Jlaboparopnas padota Ne 2
«Onucanue
MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHTEJIBHOTO XapakTepay

0.5

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

Hanpasnenus u nytu
MaKpO3BOJIOLUU

https://m.edsoo.ru/PI1FI0OYV3
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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

9 HeoOGpatumocTs 3BOMIONNN https://m.edsoo.ru/CLA9VC5JJ
10 Eggﬂpg"e?ﬁ;j;ﬁeme " https://m.eds00.ru/MJYY1IMVX7
11 iiggf;‘; ;eph;’fgxome“” https://m.eds00.ru/EKNHXBOS?2
12 PasBHTHE JHSHH Ha 3eMIIE 110 https://m.edsoo.ru/ECIJN8TF62
3paM | MepHoIaM
OCHOBHI)IC 3TaIllbl YBOJIFOITUNA
paCTI/ITCJ'II)HOl"O " JKUBOTHOTO
13 ?iﬁéyﬁﬁiﬁ?ﬁ?ﬁj&ﬁfa Ne 0.5 https://m.eds00.ru/7K1LYOSCT
OCTaTKOB PaCTEHUH 1
JKNBOTHBIX B KOJIJICKIIUAX)>
14 OCI?B;)eMeeIZHiﬂ SHCT;ra https://m.edsoo.ru/\WSEXNI9Y AK
ITAaHUYCCKOI'O MU
15 Z?{Z;Igg::e;:; Bexa https://m.edsoo.ru/ADV3JERUE
16 fﬁ;ﬁﬁiﬁ{g?gm (Gaxroper) https://m.edsoo.ru/D7JZMBYPQ
17 OCHOBHEIE CTaJMH SBONHOLHH https://m.eds00.ru/14G19MQ4K
YeJI0BEKA
YenoBeyeckre pacsl U
18 MIPUPOJIHBIC aIalITAIIH https://m.edsoo.ru/XL7QKC5PK
YyeJI0BEKa
PesepBHblit ypok. O600mIeHEe
19 o teMe «BO3HUKHOBEHHUE U https://m.edsoo.ru/R6L7VY2GB
pa3sBUTHE KU3HHU HA 3eMIIE»
20 DKoNorus Kak HayKa https://m.edsoo.ru/K46 KON56I
21 Cpezet oburanus i https://m.edsoo.ru/DCOIEUICY
IKOJIOTUYECKUE (HhaKTOPbI
22 AOBHOTHECKHE (aKTODBI. 0.5 https://m.eds00.ru/G7NF3P1NM

JlaGopatopHas pabota Ne 3.
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https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

«Mopdodonoruueckue
0COOEHHOCTH pacTeHUH u3
Pa3HBIX MECT OOUTAHUS.
JlaboparopHas pabota Ne 4.
«BnusHue cBeTa HA POCT U
pa3BUTHE YCPEHKOB KOJICyCa

23 buoTtnyeckue GakTopsl https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTHYECKUE
XapaKTepI/ICTI/IKI/I HOHy.]'I?[III/II/I.

24 Hpaxmiieckas pabora Ne 2 0.5 https://m.edso0.ru/X42J6 ABRN
«IToacuét IIoTHOCTH
HOHy.]'ISII_[I/II\/II paSHI)IX BUI0B
pacTeHui»

25 CoobmecTsa OpraHHsMoB — https://m.eds00.ru/0T2K1PNGZ
OMOILIEHO3

26 OKOJIOTHHECKHE CHCTEMBI https://m.edsoo.ru/S1LIRWZMR
(3KOCUCTEMBI)
OCHOBHBIE TOKA3aTEIIH

27 OKOCHCTCMEL. BK? jorueckne https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBOMCTBA
skocucteM. CyKIeCCHs

28 [IpupoaHbIEC IKOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOT€HHBIE IKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC

30 brocgepa — riobanbhas https://m.edso0.ru/2X1VG5Q18
SKOCHUCTEMA 3EMIIU

31 3aKOHOMEPHOCTH https://m.edsoo.ru/V5JT6B38Z
cyliecTBOBaHMs Onocdepsl

32 Henoseuectso B Guochepe https://m.edsoo.ru/HXCDHPXDJ
3eMiin

33 CocymecTBoBatMe NPUPOLIBL https://m.edso0.ru/187G37606

YCJI0BCYCCTBA
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PesepBHrlii ypok. O600IIeHNE

34 teMmbl «Coo011ecTBa U 1 https://m.edso0.ru/SW5XCF3K6
3KOJIOTHYECKHAE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMHupOBaHHOCTh 3HAHWI O MECTE W POJIM OUOJIOTUHM B CHUCTEME
HAyYHOTO 3HAHMS ECTCCTBCHHBIX HAYK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpA M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCUMCKUX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Ouonoruu; (yHKIMOHATHHOW TPAMOTHOCTH YeJIOBEKa JUISl PEIICHHS
YKU3HEHHBIX 337124

YMeHue packpbiBaTh COJEp)KaHHE OWOJIOTMUECKUX TEPMHMHOB U
TIOHSATUM: KU3Hb, KJIIETKA, OpraHu3M; MeTa0o0Jm3M (0OOMEH BEIIECTB U
MpEeBpAILLEHUE DSHEPruu), TOMeocTa3 (CaMOperyssius), ypoBHEBas
OpraHu3aius KUBBIX CUCTEM, CAMOBOCIPOU3BECHHUE (PEHPOAYKIIHS),
HaCJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U PAa3BUTHE

YMmenue uznaratb OHOJOTHYECKHE TEOPUH (KIETOUYHAsI, XPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Mengens, T. Moprana, H.W. BaBunosa) u
yueHus: (0 LEHTpax MHOrooOpasus U MPOUCXOKICHHS KYyIbTYPHBIX
pactenuii H.W. BaBunora), onpenensth TpaHUIIBl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHne BIajeTh METOJaMH HAay4YHOTO TIO3HAHWA B OHMOJIOTHU
(HaOmroleHNe W OMHMCAHUE JKUBBIX CHCTEM, TPOIECCOB U SIBICHHIM;
OpraHu3aisi W TPOBEIECHHE OHOJIOTHYECKOTO  AIKCIIEPUMEHTA,
BBIJIBIDKCHUE  THUIIOTE3bl;  BBISBICHWE  3aBUCUMOCTH  MEXIY
HCCIICYEMBIMU BEJIMYMHAMH, OOBSICHEHHE MOJYyYEHHBIX PE3YIbTaTOB,
WCIIOJIb30BAHHBIX HAyYHBIX TIOHSITHH, TEOPUHA M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHHH ITOJYYCHHBIX PE3YIHTATOB)

YMeHHe BBIACTATh CYIIECTBCHHBIC TIPU3HAKKM BUPYCOB, KIETOK
NPOKAapHOT ¥ JYKapUOT, OJHOKJICTOYHBIX W MHOTOKIJIETOYHBIX
OpraHu3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa BEUIECTB H
NpeBpalleHusl dHEPrud B KJIETKE, (OTOCHHTE3a, IUIACTHYECKOTO U
DHEPreTUYecKOro  OOMEHa,  XEMOCHHTEe3a, MHTO03a,  Melo3a,
OIUIOJIOTBOPEHMSI,  PAa3MHOXCHHS, WHAMBUIYAIBHOTO  Pa3BHTHUS
opraHu3ma (OHTOTCHE3)

YMeHue NOpUMEHATh TOJNy4YeHHbIE 3HAHUA Ui OOBSACHEHHUS
OMOJIOTUYECKHUX MPOLIECCOB U SBJICHUM, ISl MPUHATHS MPAKTHUECKUX
pelleHrii B IOBCETHEBHOM KU3HU B IIENIAX oOecreueHus: 6e30MmacHOCTH
CBOETO 3/I0POBbSI U 37I0POBBS OKPYKAIOIIHX JIFOICH, COOMIOICHHUS HOPM
rPaMOTHOT'O MOBEACHUS B OKPYKAIOIIEH MPUPOIHOM cpejie; TOHUMaHue
HE0OX0IUMOCTH UCTIOIh30BaHUS TOCTIKEHUN COBPEMEHHOM OHMOJIOTHN
¥ OMOTEXHOJIOTUH IS PAIlMOHATBHOTO TPUPOIOTIONH30BAHUS

YmMmenue peuiath 3JIECMCHTAPHBIC TCHCTHYCCKUC 3aJa4d HAa MOHO- U
I[I/IFI/I6pI/I,Z[HOe CKpCUIUBAHUC, CHCIIJICHHOC HACIICAOBAHUEC; COCTABJIATH
CXEMBI MOHOFI/I6pI/I,[[HOF0 CKpCHIMBaHUA 1A IpCACKa3aHUuA
HacCJICOOBAHUS ITPU3HAKOB Y OPTaHNU3MOB




YMeHue BBINONHATH J1a0OpaTOpHbIE W MPAKTUYECKUE pPabOTHI,
coOmoarh mpaBwia Mpu pabore ¢ ydyeOHBIM M J1IaOOPATOPHBIM
00opynoBaHuEM

YMeHHne KpUTUYECKH OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
OMOJIOTUYECKOTO COJIEpKAHNUs, BKIKOYAIOUIYIO IICEBAOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX ucToyHUKOB (CMU, HaydHO-ONY/IsipHbIE MaTepHalbl);
9TUYECKHUE acCHEeKThl COBPEMEHHBIX HCCIEIOBaHU B OuoJIOruy,
MeIUIHE, OMOTEXHOJIOTHH

10

YMeHue coszmaBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHBIE COOOIICHMS,
000011251 OMOIOTHUYECKYIO HH(POPMAIIHIO W3 HECKOJIBKUX MCTOYHUKOB,
I'PaMOTHO MCIOJIh30BATh MOHATHHHBINA anmapar OHOJI0THH

11 KVIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero oopa3oBaHus

CdopMHpPOBAHHOCTh 3HAHWW O MECTE€ M POJIM OWOJIOTHU B CHCTEME
Hay49HOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHIHU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MHpPa U HAyYHOT'O MHUPOBO33PEHUS; O
BKJIaJIE POCCUUCKHUX U 3apyOexHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
O6uonoruy; (pyHKIMOHATHHOW TI'PaMOTHOCTH YEJIOBEKa JUIsl PELICHHS
YKU3HEHHBIX 3aj1a4

YMeHHe pacKpbIBaTh COJCp)KaHHE OHOJIOTHYECKHX TEPMHUHOB U
TIOHATUN: BUJ, TOMYJISAIUs, TEHO(OH, IBOIONKS, IBIKYIIUE CHIIBI

(dakTopsI) IBOJITIOIINH, MIPUCTIOCOOICHHOCTD OPTraHH3MOB,
BUI000pa3oBaHue, IKOJIOTHUECKHUE (baxTopsl, IKOCHUCTEMA,
NPOAYLEHTH,  KOHCYMEHTBI,  PEIYICHTHI, Henu  MHUTaHHA,

9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, buochepa

YMeHue u3naratb OHOJIOTHYECKHE TECOPUU (PBOJOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpHS  OBOJIOIMH), 3aKOHBI H
3akoHOMepHOCTH (3apoapiieBoro cxonctBa K.M. bapa, uepenoBanus
TJIAaBHBIX HarpablieHUH u myteit sBomonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnajackoro), omnpenensaTb — TpaHHUIBI  HX
PUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BHaJeTh METOJdaMU HAay4YHOTO TIIO3HAaHHA B ouoaoruu
(Ha6J'IIOI[eHI/Ie U OIIKMCAHHC JKHUBLIX CHCTCM, IIPOLCCCOB H HBJ'IeHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTHYECKOTO OKCIICpUMCHTA,
BBIIBHKCHHC TUITIOTE3bI; BBISIBJICHHUC 3aBUCUMOCTH MCKIOY
HCCICAYEMbIMH BCIIMYMHAMU, 00OBsICHEHHE IMOJIYYCHHBIX PE3YJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC
ACJIaTh BBIBOABI HA OCHOBAHUWH ITOJTYUCHHBIX pe3y.l'[]':>TaTOB)

Ymenune BBIICIIATh CYLIECTBEHHBIE IIPU3HAKU CTPOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, TMOMYJALMHA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOr€OCHO30B M  IKOCUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEICTBEHHOU WU3MEHYHMBOCTH,
€CTECTBEHHOr0  0TOOpa, BHJI000pa30BaHMs, MPUCIOCOOICHHOCTH




OpPraHu3MOB, ACUCTBUS HKOJOTHYECKUX (PAaKTOPOB HA OPraHU3MBI,
MepeHOCca BEIIECTB U MOTOKA SHEPTHU B IKOCUCTEMaX, aHTPOTIOTCHHBIX
M3MEHEHHI B SKOCHCTEMAaX CBOCH MECTHOCTH, KPyroBOpPOTa BEIIECTB U
OMOTeOXMMHUYECKHX IIUKIJIOB B Onocdepe

YMeHue NpUMEHATh INOJy4YEHHbIE 3HaHUA Ui OOBACHEHUs
OMOJIOTMYECKUX MPOLIECCOB U SBJICHUM, JUISl PUHATHS MPAKTHUECKUX
pelIeHNi B IOBCEIHEBHOM KMU3HHU B 1IeJIAX o0ecrieyeHus: 6€3011acHOCTH
CBOET0 3[J0POBbs U 3/I0POBbs OKPYXKAIOIIUX JIFOEH, COONIOIEHHSI HOPM
rPaMOTHOIO MIOBEJICHUS B OKPYXKalOIlel NpUPOIHON cpesie; MOHUMaHNe
HE0OX0JMMOCTH UCIOIb30BaHUS JOCTUKEHUN COBPEMEHHOI OnoJiorun
JUIsL PallMOHAIBHOTO NPHPOIOTI0JIb30BAHUS

VYMeHue pematb 3JIeMEHTapHble OMOJIOTMYECKHE 3a7adyM, COCTaBIIAThH
CXEMBbI MIEpEeHOCca BEIIECTB M SHEPTUHU B IKOcUcTeMax (L[eMH MUTAHUs)

YMeHue BBIIOJIHATH J1a0OpaTOpHble M MpPaKTUYECKUEe paldoThl,
coOnroAaTh mpaBuia Mpu paboTe C Y4eOHBIM U JIaDOpaTOPHBIM
000pyT0BaHUEM

YMeHue KpUTHYECKU OLIEHHWBAaTh U MHTEPIPETUPOBATH MHPOPMAIUIO
OMOJIOTUYECKOT0 COAEP KaHUS, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UCTOYHUKOB (CMU, HayyHO-TIONY/IsipHBIE MaTepHaIbl);
paccMarpuBaTh r106aabHbIE JKOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO
MTO3HLINIO

10

YMeHne cozmaBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIICHMS,
000011as1 OMOJIOTHYECKYI0 MH(POPMAITUIO U3 HECKOJIBKUX MCTOYHHUKOB,
I'PaMOTHO MCIOJIh30BATh MOHSATHIHBINA anmapar OHOJIOTHH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

buonorus kak Hayka

1.1

buomoruss — Hayka o kuBOM mpupozae. Ponp Oumosormm B (GOpMHPOBAHUHU
COBPEMEHHOM HayuyHOU KapTuHbI Mupa. Cuctema OMOJIOTHYECKUX HAYK

1.2

MeTopl TIO3HAHUS KUBOW MPUPOABI (HAOIIOICHUE, SKCIECPUMEHT, ONHUCAHHE,
U3MEpeHue, KIacCHu(pUKaIus, MOJCIUPOBAaHUE, CTaTHUCTHUYECKas oO0paboTka
JTAHHBIX)

JKuBBIe cucTeMBI 1 HX opraHusanusa

2.1

XKusble cucrteMbl (OHMOCHCTEMBI) Kak MpeaMeT u3ydeHus ouosoruu. CpoiicTBa
OMOCHCTEM M UX pa3HOOOpasue

2.2

YpoBHU OpraHuszanuy OHOCHCTEM: MOJIEKYISIPHO-TEHETUUECKUN, KIETOYHBIH,
OpraHU3MEHHBIN, MOMYISIMOHHO-BUIOBOM, IKOCUCTEMHBIH, OHochepHbIN

XHWMHYECKUHI COCTAB U CTPOEHUE KIETKH

3.1

XUMUYECKUH COCTAaB KJIETKHM. XUMHYECKHE JJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKpOAJIEMEHThl. Bona W MuHepaibHble BemiecTBa. @OYHKIUH BOJABI M
MHHEPAJTbHBIX BemecTB B kKieTke. [lopaepxanne ocMoTuueckoro OagaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnMble W 3aMEHHMbBIE AMUHOKHUCIOTBL. AMWHOKHCIOTHBIA COCTaB.
YpOBHU CTPYKTYpHI OEIKOBOI1 MOJIEKYIbI (MIEpBUYHAS, BTOPUYHAs, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buosmormyeckue
dbyHKIIMHA OCITKOB.

®depmeHThl — Onosiorndeckue karamuszatopel. CTpoeHue (pepMeHTa: aKTUBHBIN
eHTp, cyocrpatHas cnenuduunocts. Kodepmentsl. Butamunabl. Otimmuuns
(hepMEHTOB OT HEOPTraHMYECKHUX KaTaJIN3aTOPOB

3.3

YraeBobl: MOHOCAXapupl (TJIFOKO3a, pub03a U JIe30KCUpru003a), JUcaxapHIbl
(caxapo3a, JjakTo3a) M TModMcaxapuabl (Kpaxmai, TJIUKOTEeH, IIeJUTI0JI03a).
buonornyeckue GyHKIIUU YTICBOJIOB.

Jlumuapl:  TpUTrIHMIEpHIbl,  crepouabl,  (dochommnuabl.  [mapoduiIbHO-
runpodoOHbIe cBoiicTBa. buonoruueckue ¢yHkuuu swmnuaoB. CpaBHEHUE
YIJIEBOJIOB, OCJIKOB U JIMITUIOB KAK HCTOYHHUKOB SHEPTHH

3.4

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotnasl — MOHOMEpPBI HYKIE€MHOBBIX
kuciot. Crpoenune u ¢ynkimuun JIHK. Crpoenne u ¢ynximuun PHK. ATO:
CTpO€HHUE U QPyHKLIUHU

3.5

]_II/ITOJ'IOI"I/ISI — HayKa O KJICTKC. Knerounas TCOPHUL. MeTto bl N3Y4YCHHS KIICTOK

3.6

Knerka kxak nenoctHas xuBasi cucreMa. OOIIKe MPU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMOpana, monekynsl JIHK kak reHeruueckuii ammapar, cucrema
cuHTe3a Oelka

3.7

Tumnsl KIeTOK: 3yKapuoTHYecKas U mpokaproThuueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHuecko  kietku. Kietounas crenka Oakrepuil.  CTpoeHue
9YKapHOTHYeCKON KieTku. OCHOBHBIE OTJIUYMS PACTUTENBHOM, >KUBOTHOM U
I'pUOHOM KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpBl KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, HX
¢ynkuun. [Tnasmarnueckas memOpana, e€ cBoiicTa 1 pyHKImH. L{uTomiazma u eé
opradouyipl. OHOMEeMOpaHHbIE OPraHOWAbl KJIETKH: SHJIOMJIa3MaTHUYeCcKas CEeTh




(BIIC), anmapat I'oabmxu, nusocoMsl. [lomyaBTOHOMHBIE OpPraHOMIBI KJIETKHU:
MUTOXOHAPUY, ILacTUAbl. [IpoMCXOKIEeHME MHUTOXOHAPUM W IIACTHA. Bumisl
wiactug. HemeMOpaHHbIe OpraHOWABI KIETKU: PUOOCOMBI, KJIETOUHBIA IEHTD,
PECHUYKH, KI'YTUKH. DYHKIIMK OPraHOUJI0B KIETKU. BriroueHus

3.9

SAnpo — perynsaropHslii neHTp KieTku. CTpoeHue sapa: sjiepHas o0o0Ji0uKa,
KapuoIuiadMa, XpoOMaTuH, SAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcnOpT BEIECTB B KIIETKE

X(HSHCI[G?[TGJII)HOCTI) KIICTKHU

4.1

OOmeH BemecTB, WM META00JM3M. ACCUMWIAIMS (TUIACTUYECKHT OOMEH) M
JTUCCUMUIISALINS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI €IUHOTO Ipoliecca
MerabonusMma. Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MTPEBPAILICHUN SHEPTUH B KIETKE

4.2

®dotocunrte3. CreroBas u TeMHOBas ¢a3bl PporocuuTesa. Peakuu hoTtocuHTesa.
DddexTuBHOCTh (hoTOCHHTE3a. 3HaUCHUE (POTOCHMHTE3a JJIs KUZHU Ha 3emIe.
Brnusiaue ycmoBuit cpensl Ha (POTOCHMHTE3 M CHOCOOBI TOBBIIMIEHUS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMocuHTe3. XEMOCHHTE3UPYIOIINEe OakTepuu. 3HAUCHHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMlie

4.3

DHepreTUYecKuii oOMEH B KIETKe. PaciiernieHue BemecTB, BBIJCICHUE U
aKKyMyJUpOBaHME DSHEPIMM B KIETKE. OTambl HHEPreTHYecKoro oOMeHa.
I'mukonns. bpoxkenne n ero Buabl. KHCIOPOJHOE OKHUCIIEHHE, WM KIETOYHOE
JbIxaHue. DPPEeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

Peakiun matpuunoro cuatesa. ['enernueckas napopmanus u JJHK. Peanmzarus
TreHEeTHYeCKOW HMH(pOpMalMu B KJIETKe. |'©@HeTHYecKuid KO W €ro CBOMCTBA.
Tpanckpuniusa — marpuunbii cuaTe3 PHK. Tpancmsiius — OuocunTes Oenka.
Konuposanue amuHokucioT. Poss pubocom B OMocuHTe3e Oenka

4.5

Hexnerounsie Gopmbr xu3Hu — BUpychl. Mctopus oTkpeitusi Bupycos (J.U.
WBanoBckwmii). OCOOCHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHUPYCOB.
bakrepuodaru. boyesHn pacTeHMid, XHUBOTHBIX M YEJIOBEKAa, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bozoyaurens CITN/da.
[IpodumnakTuka pacpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pasmuoxkenue u HHIUBUAYAJIIBHOC PAa3BUTUC OPraHM3MOB

5.1

Kierounslii 1uKkI, WIM SKM3HEHHBIM 1WKI KiIeTku. MHTepdaza m muTos.
[Iponeccrl, mpoTekaromue B MHTEpdase. Permkanus — peakimus MaTpUYHOTO
cunteza JIHK. Crpoenume XpomMocoMm. XPOMOCOMHBIM HAa0Op — KapHOTHIL.
JIMTIOMIHBIH W TaIUIOUWAHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XpOMAaTHUJIBL
[uTonoruueckue OCHOBBI PAa3MHOXKEHHUS U HWHAUBUAYAIbHOTO Pa3BUTHUS
OpPraHHU3MOB.

Henenue xnetku — muto3. Craaum murtosa. I[lpomecchl, mpoucxonsiive Ha
pa3HbIX CTAIUAX MUTO3a. BHOJOTHYECKHIT CMBICIT MUTO3a

5.2

@®opMbl pa3MHOXKEHHsI OPraHM3MOB: Oecrosoe M moJjioBoe. Buuel Gecrosioro
Pa3MHOXKEHHS: JEJIEHUE HAJIBOE, II0YKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKEHHUE. HckyccTBeHHOE
KJIOHMPOBAHHE OPraHU3MOB, €T0 3HAUYECHUE JIJIsl CEJIEKLIUU

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTINYHUSA OT OECHOJI0TO.

Meito3. Cragun wMedios3a. Ilpouecchl, npoucxoisiive Ha CTaauax Meiosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buosormdeckuii cMmeici U
3Ha4YCHHUE MEN03a




5.4

l'amerorenes — mporecc oOpa3oBaHUS MOJIOBBIX KIETOK Y )KUBOTHBIX. [losoBbIe
JKEJIC3bl.: CCMCHHUKU U ANYHHUKH. O6pa303aHHe " Pa3BUTHUC IIOJIOBBIX KIICTOK —
rameT (CrepMaro30u, SIMIEKIeTKa) — criepMarorenes u oorene3. OcoOeHHOCTH
CTPOCHHUS SHIEKIIETOK U criepMaro3ouoB. OmnogorBopenue. [laprenorenes

5.5

WumuBuayanbHoe  pa3BuTtHe  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(ambOpuorenes). Itanbl SMOPUOHAIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisnus, opraHoretes. IloctamOpruonansHoe pa3BuTHE. THITBI
NOCTAMOPHOHAIFHOTO PA3BUTHUS: TPSAMOE, HEempsMoe (JMYMHOYHOE). BrmsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YpPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOT€HE3 IBETKOBOTO PACTEHUS: CTPOSHHE CEMEHH,
CTaJIH Pa3BUTHS

HaCJ'ICI[CTBCHHOCTB 1 USMCHYMBOCTb OPIraHU3MOB

6.1

[Ipeamer u 3amaun renetuku. Mcropus pa3BUTHs T€HETUKU. BKitag poCcCUMCKHAX
U 3apyOeXHBIX YU€HBIX B pa3BUTUE TEHETHMKU. MeToAbl TIeHeTHKHU
(ruOpuIONOTUYECKHM,  IUTOTCHETHYECKUH,  MOJEKYJISIPHO-T€HETUYECKUN).
OcHOBHbBIE TeHETHYECKHE MOHATH. ['eHeTn4yeckasi CUMBOJIMKA, UCIIOJIb3yeMas B
CXeMaX CKpEUIMBAHMI

6.2

3aKOHOMEPHOCTH HACTEAOBaHUs TPHU3HAKOB, ycTaHoBIeHHBbIC [. Menmenem.
MonoruOpuaHOe CKpelmuBaHue. 3aKOH eauHooOpa3us THOPUAOB TIEPBOTO
nokoneHus. [lpaBuno nOMUHHMpOBaHHWA. 3aKOH pACIICIUICHHS TPU3HAKOB.
I'unoresa unctoTel rameT. [loJIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAHMS NPU3HAKOB.
[{uTtoreHeTHYECKNE OCHOBBI JTUTHOPHUIHOTO CKPEUIMBAHHS. AHAIU3UPYIOIICE
cKpemnBaHue.  Vcnonb3oBaHuMe — aHATM3UPYIOMIETO  CKPEIIMBAHUS IS
OTpeieJICHUsI TEHOTHIIa 0COOU

6.3

CuemieHHOe HacienoBanue mpusHakoB. Pabota T. Moprana mo CHemIeHHOMY
HacleOBaHUI0O TEHOB. HapymieHwe CrHerjaeHus TEeHOB B pe3yibTaTe
KpOCCHUHTOBEpa. XPOMOCOMHAasi TEOpHUs HACIEACTBEHHOCTH. | eHeTHueckue
KapThI.

I'eneTnka mona. XpoMOCOMHOE OIpeAesieHHe Ioja. AYTOCOMBI U IIOJIOBBIC
XpoMocOoMBI. ['oMorameTHble W TeTeporamMeTHbie OpraHu3Mbl. HacrnemoBanwme
MIPU3HAKOB, CIICTUICHHBIX C MTOJIOM

6.4

H3menurBocTh. BHARI M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACICACTBEHHAS.
Ponbs  cpenpl B HCHACHICACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(GUKAIIMOHHOW HW3MEHYMBOCTH. BapwalMoHHBIM psAl W BapHalMOHHAS
kpuBas. Hopma peakuuu npu3Haka. KoamdecTBeHHbIC M KAUECTBEHHBIC TPU3HAKHI
U uX HopMa peakiui. CBOMCTBa MOIU(PUKAITMOHHON N3MEHYHNBOCTH

6.5

HacnencrBenHas, wWid Te€HOTHIIMYECKas, H3MEHUYMBOCTE. KomOMHATHBHAS
W3MEHYMBOCTh. Mel03 M TOJOBOM MpOIECC — OCHOBa KOMOWHATHBHOU
U3MEHYUBOCTH. MyTanuoHHas W3MEHYMBOCTh. Kiaccubukanus MyTanuit:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYuHbl MyTaluid. MyrareHssie
(akTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HAClIEACTBEHHON n3MeHunBocTy H. .
Basumnosa

6.6

I'enernka denoseka. Kapumorun uenoBeka. OCHOBHBIE METONBI TE€HETUKH
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HEIOBBIH, LIUTOr€HETUUECKUH,
OMOXUMUYECKUH, MOJIEKYIsIpHO-TeHeTHuYeckuii. COBpEMEHHOE OIpeieieHue
TEHOTUIIA: TIOJJTHOTEHOMHOE CEKBEHMPOBAaHKE, TEHOTUIIMPOBAHKUE, B TOM YHCIIE C
nomoinbio [1I[P-ananu3a. HacneacTBeHHble 3a00JIeBaHUSI UEJIOBEKAa: T'€HHbIE




0oJie3HH, OOJIE3HU C HACIEICTBEHHOM NPEapacloyloKECHHOCThI0, XPOMOCOMHBIE
6one3nn. CoMaTHuecKue M TEHEpaTUBHBbIE MyTauuu. [IpuHHIMOBL 370pOBOTO
06p333 KHM3HHU, JHUAr"HoOCTHKHU, HpO(I)I/IJIaKTI/IKI/I n JICYCHUA TI'CHCTHYCCKHX
0one3Held. MequKo-TeHeTHYECKOe KOHCYIbTHPOBAaHHE. 3HAUEHUE MEIUIIMHCKOM
T'CHCTUKU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUUICCKUX 3a00J1€BaHNI YETOBEKA

Cenekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU

7.1

Cenexuusi Kak Hayka U Ipolecc. 3apoXkJ€HUE CENeKUUH M JOMECTUKalUs.
Yuenne H.M. BaBwioBa o0 TmeHTpaXx TMPOUCXOKACHUS ¥ MHOTO00pasus
KYJIBTYPHBIX pacTeHuil. L[eHTpbl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. COpT,
MOPOJIA, IITAMM

7.2

CoBpemeHHbIE METOJbl CeNeKUUU. MaccoBblii U MHIUBUIYaIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHUil M >KMBOTHBIX. OneHka sKkcTepbepa. bimskopoicTBeHHOE
ckpemrBanue — HHOpuauHr. Yucrass nunHusg. CKpellMBaHHWE YUCTBIX JIMHUU.
I'ereposuc, unu rubpuanas cuna. HeponcTBeHHOe ckpeluBaHue — ayTOpHINHT.
Otpanénnas rubpugusanus u e€ ycrnexu. VckyccTBeHHBI MyTareHes u
MOJYyYEHUE TOJUIIONIOB. JIOCTHKEHHUS CENEeKIMU PpAaCTEHUM, JKUBOTHBIX W
MHUKpPOOPIraHU3MOB

7.3

buorexHosorus Kak oOTpacib NpOM3BOJACTBA. ['€HHas WHXeHepus. ITarbl
co3ganust pekomOuHantHoil JIHK u Tpancrennsix opranusmon. Kiietounas
nHxeHepus. Kitetounsle KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHU.
KitoHnpoBanue BBICOKONIPOAYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OPraHU3MOB.
Okojoryyeckrue W dTHdeckue  mpobimempl. MO -  reHetnuecku
MOAU(UIIMPOBAHHBIE OPTaHU3MBI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

DBOMIOIIMOHHAS OMOIOTUS

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  sBosonuu.  llaneoHTonoruueckue:  MOCIEAOBATEIbLHOCTh
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTMYECKON JIETOMHCH, IMEpPEeXOAHbIE (OPMBI.
buoreorpaduueckue: cxoacTso u paznuyue ¢payH u GIop MaTEPUKOB U OCTPOBOB.
DOMOpHOJIOTUYECKHE: CXOJICTBA W pa3inuds HSMOpPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIHbHO-aHATOMHYECKHE: TOMOJIOTHYHBIC, aHATIOTHYHBIC,
pYIAMMEHTapHBbIE OpPraHbl, aTaBU3MbL. MOJEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX IyTel y Bcex
OpraHU3MOB

1.2

OpomoronHast  teopuss Y. JlapBuna. [Ipeanocbuiku — BO3HUKHOBEHHS
JTapBUHU3MA. JIBIDKYIIME CHIIBI DBOJIIOIMH BUAOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE NIPU OTPAaHUYEHHOCTH PECYPCOB, HEOTPEIEIEHHAS N3MEHUUBOCTD,
60pb0a 3a CyleCTBOBAHUE, ECTECTBEHHBIN 0TOOD)

1.3

Cunternyeckas Teopust osBomonMu (CTD) M OCHOBHblE €€ TOJIOKEHHS.
Muxkpossomtonus. [lomynsnus kak eqMHUIA BUAA U DBOJIOLUN

1.4

JBwxyme cuibl ((akTopbl) SBOJIIOLMH BUAOB B Hpupoae. MyTalnOHHBIHN
nporecc U KOMOMHAaTHUBHAs M3MEHYMBOCTH. llomymsiivoHHBIE BOJHBI U Apeild
reHoB. M3onsmus u murpanus. EcrecTBeHHbIH 0TOOp — Hampapistionuii gpakrop
9BOJTIOIMU. POPMBI €CTECTBEHHOTO 0TOOpA.




[IpucnocoOIeHHOCTh OPraHU3MOB  Kak pe3yinbTaT dBoMoUMU. llpumepsr
MPUCTIOCOONICHUH y OPraHu3MOB. ApoMOp(O3bI U UAN0AJANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHOBHBIE (hOPMBI BUI000pa30BAHUS:
reorpauueckoe, 3K0JIOTHIECKOE

1.5

Makpossomtonusi.  Popmbl  3BosrOUMM:  (UIETHYECKAs, AMBEPrEHTHAs,
KOHBEpreHTHas1, napauienbHas. HeoOpatumocTs 3BoIOIMU

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

2.1

Jlonay4yHble TpPEICTABICHUA O 3apOXIACHUM >KU3HM. HayuHble Trumnoresbl
BO3HMKHOBEHHUSl JXKM3HM Ha 3emie: aOuoreHe3 M NaHCIepMus. XuUMHUYecKas
IBOJIIONMS. OKCHEPUMEHTAIbHOE TOATBEPKICHUE XUMHYECKON 3BOJIIOLUU.
Havanphbie stanbl 6uonoruueckoit spostounu. ['mnoreza PHK-mupa. Ilepsbie
KJIETKM ¥ UX 3BOIIOLHA. POPMHUPOBAHNE OCHOBHBIX TPYIII KMBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emie mo spaMm u nepuongam. Karapxeil. Apxelickas u
npoteposoiickasg 3pbl. [lameo3oiickas spa U e€ mnepuonabl: KeMOpPUNCKUH,
OPJOBUKCKHM, CHIIYPHUICKHH, JEBOHCKHI, KaMEHHOYIOJIbHBIM, MEPMCKHUMU.
Me3so30iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUW, MEIOBOM.

KaiiHo3oiickass »3pa wu €€ T1epuoabl:  MAJCOrC€HOBBIM,  HEOTE€HOBBIN,
AQHTPOMOTEHOBBINA. XapakTepUCTUKa KJIMMAaTa U Te0JIOTHYECKUX IPOIIECCOB.
OcHOBHBIE 3TaIlbl 3BOJIIOIMH PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMOp(o3bl y
pacTeHuid W KUBOTHBIX. [losBIeHWe, paciBeT W BBIMHpPAHWE TPYMN >KUBBIX
OpraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak oOTpakeHue 53BoJitouuu. (OCHOBHbBIE
CUCTeMaTU4YEeCKUe TPYIIbl OPraHu3MOB

2.4

DBOJIONMS YEIOBEKA. AHTPOMOJIOTUS KaKk Hayka. Pa3BuTue mpeacTaBlIeHUH O
MIPOUCXOXKICHUH dYeloBeka. Meroabl u3ydeHHsl aHTpororenesa. CxojacTBa u
pa3nuyuus YeloBeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHE YeJIOBEKa.
JBwxymue cuibl (pakTopsl) aHTponoreHesa. HacnencrBeHHas ”3BMEHUHNBOCTD U
€CTeCTBeHHBIH 0TOOpP. OOIIEeCTBeHHBIH 00pa3 XW3HHW, W3TOTOBJIICHHE OPYAHM
TpYAa, MBIIILJICHUE, PEUb

2.5

OCHOBHBIE CTaJUU W BETBU HBOJIIOIMM YEJIOBEKAa: aBCTPAJOMHUTEKH, YermoBek
ymenbiii, YenoBek mnpaMoxoasuui, YenoBek HeaHaepTalbCckuid, YenoBek
pasyMHbIi. HaxoJKu MCKOMaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

Yenoseueckue packl. OCHOBHBIEC OOJIBIIME pachl: €BPOTNCOUAHAS (€Bpa3uiicKas),
HETpO-aBCTPAIOUAHAS (’xBaTOpHANIbHAA), MOHTOJIOUAHAS (a3matcko-
amepukaHckas). UepTsl MpUCTIOCOOICHHOCTH MPEACTABUTENCH YETOBEUECKUX pac
K ycIIoBUsIM cyliecTBoBanus. EquHcTBO uenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl 1 OKpyXKarolas cpeia

3.1

DKOIOTHS Kak HayKa. 38,[[8‘11/1 U pa3aciibl 3KOJIOTHUH. MeToabl PKOJIOTHUYECKUX
HCCJIEIOBAHUIM. DKOJIOTHYECKOE MHPOBO33pPCHUC. CpeI[BI oOuTaHHs OpTraHHU3MOB:
BOIHAas, HA3EMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue  (akropel. Krnaccupukamuss  3KoJIOrMyeckux  (akTOpOB:
abuoTHyeckre, OHMOTHMUECKHE U AaHTPOINOreHHble. JleficTBHE HKOJOTHUECKUX
(akTOpPOB HAa OPraHU3MBbI

3.3

AOuoTHnueckue (l)aKTOpLIZ CBCT, TEMIICpATypad, BJIAXKHOCTD. q)OTOHepI/IOI[I/BM.
HpI/ICHOCO6J'IeHI/I$I OpraHu3MoB K JIeHCTBUIO a0MOTHUYECKUX (I)aKTOpOB.
buonoruueckue PUTMBI




3.4

buotnyeckne dakropel. Buapl OHOTHYECKHX B3aWMOJCHCTBUN: KOHKYpPEHIIHS,
XHMIHAYECTBO, MapasuTH3M, MYTyallu3M, KOMMEHCAIH3M (HaxXJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJIU3M, HEUTpaau3M. 3HauyeHUEe  OHOTUYECKHX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHI3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTCPUCTUKU MOIMyJIAINH. OCHOBHBIC II0Ka3aTCIn
MomyJaauuu: 4YHUCJICHHOCTb, INIOTHOCTL, POKIAACMOCTb, CMCPTHOCTBH, IIPUPOCT,
MUI'panus. I[I/IHaMI/IKa YU CJICHHOCTH MONYJIIIHUU U eé perysiausa

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBo opranuzMoB — OwuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasd,
IPOCTPAHCTBEHHAs, Tpodudeckas (mmmieBas). Buabl-nomuHanTel. CBs3W B
OuoleHO3e

4.2

Okojnoruyeckue cuctembl (9kocuctembl). Ilonstue 00 skocucteme u
ouoreonenose. DyHKIUMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peAylIeHTbl. KpyroBopoT BELIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mHIIEBbIE) YPOBHU OKOCUCTEMBI. [luiieBbie 1€ U CETH.
OcHOBHBIE TOKa3aTeIu JKOCHCTEMBI: OHOMacca, MPOMYKIUSA. IKOJOTHUECKHE
MUpaMHUbl: TPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM:
YCTOMYHMBOCTD, cCAMOpErysitus, pazputue. Cykueccus

4.3

[IpuponHbIE S5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOIO WJIU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. Y pO03KOCHCTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak (daktop ycToWumBOoCTH JKOcUCTeM. CoxpaHEHHE
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

Vuenune B.M. Bepnanckoro o Owmocdepe. I'panmipl, cocTtaB W CTPYKTypa
ouocdepsl. KuBoe BemectBo u ero ¢yakuuu. OcobeHHOCTH OHMOChEphl Kak
r100aNbHON JKOCHCTEeMBI. J[MHaMHYeCKOoe paBHOBECHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXMMUYECKHAE IHMKIBI AJIEMEHTOB
(yrnepona, a3oTa). 30HAIBHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Omochepe 3emiuin. AHTpOIIOTEHHBIE M3MEHEHUs1 B Owmocdepe.
I'moGanbHbBIE YKOJIOTHYECKUE TPOOIIEMBI.

OcHOBa palMOHAJIBHOTO  YIPABJICHUS MPHPOTHBIMH pecypcaMH M HUX
ucrojb30Banue. JlocTikeHus: OMOJIOTHU U OXpaHa PUPOIbI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u ap.;
[Tox penaxnueii [Taceunuka B.B. AkunonepHoe o61miectBo «M3narenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkiinonepHoe ob6mectBo «M31aTea6CTBO
«IIpocBemienue»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
e HHpopManmOHHO-METOANYECKOE TUCHbMO 00 OCOOCHHOCTSIX MPETIOIaBaAHMSI
yuebHoro npeamera «buonorus» B 2025/2026 yue6HOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTHXKEHUE METANPEIMETHBIX PE3yIbTaTOB B paMKaX U3yUCHUS
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHue)
: METOUYeCKHe pekoMeHaanuu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yriny6neHHsiii ypoBens): Peanuzanus tpedoBanuit @I'OC
CpelHero o01Iero o0pa3oBaHus : METOIMYECKOE TOCOOUE ISl YUUTEIIS.
mp_biologiya_format-docx_26082023_na-sajt.pdf

e buosorus (6a3oBbiii ypoBeHb). Peanuzarus @I'OC ocHoBHOTO 00111€TO
00pa30oBaHus: METOANYECKOE MTOCOOUE JIJIST yUUTEIS.
https://clck.ru/SNSBnV

e ]Iyt METOIUYECKOTO COMPOBOXKICHUS MPOPUIBHBIX TEXHOIOTUUECKUX

1 €CTeCTBEHHO-HAYyYHBIX KJIacCOB MOCKOBCKUH (DH3UKO-TEXHUIECCKUN

uHcetutyT (MO TH) pazpaboTan npoekT «Hayka B peruoHb»

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

e MeTroauueckrue peKOMEH Il 10 CO3JaHUI0 KJIACCOB TE€XHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOT'O MPOGUIICH U KJITACCOB C YIIyOJICHHBIM U3yYeHUEM
MaTeMaTHuKH, PU3NKH, XUMUH, OMOJIOTHH B 00I1e00pa30BaTEILHBIX
OpraHU3aIUsAX C UCIIOJIb30BaHUEM HHPPACTPYKTYPHI, CO3JJAaHHON B paMKax
HalMoHalbHOTO npoekTa «ObpazoBanue» (KBantopuymsl, IT-kyObl, Touku
pocta u zp.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e Metonuueckue pexomenaannu. Opranuzanus B3aumoaeiicteus “Ikomna —
By3 — npennpusitae” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

e KontekctHbie 3aauu. 3a1anus 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

Metonnueckuii keiic. CuerieHHOe Hacae10BaHue npusHakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe nasledovanie_priznako

v.pdf

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
e bubGmmoreka IHOK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHMUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577



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