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MNOACHUTEJBHASA 3AIINCKA

[Ipun pa3paboTke mnporpamMmbl MO OHOJIOTHMH TEOPETHUECKYI0 OCHOBY JUIS
omnpeneseHus MoaXoJ0B K (OPMHPOBAHUIO COAEpKaHUS Y4eOHOTro TNpeaMeTra
«buonorusiy  coctaBuiM: KoHuenTtyaimeHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, CoIepKaHusl, pe3yidbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJOXEHUS 00 00LIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHME CHCTEMbI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®denepaindy, a TakKe TIOJIOKEHUS O
cnenuduke Ononoruu, e€ 3Ha4eHUH B MO3HAHUU >KUBOU MPUPOIBI U 00ecriedyeHnH
CYILIECTBOBAHMs YeJIOBeuecKoro oodmiectBa. COraacHO Ha3BaHHBIM MOJIOKEHUSAM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMHU MPOrpaMMbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 OuoJIOTMM Ja€T MpPEACTABICHHWE O MeIIX, 00 oOmei
cTpaterud OOydYeHHs, BOCIUTAHUS ¥ PA3BUTHSI OOYYAIOIMUXCS CpEJACTBAMU
yaeOHOro mpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MPEAMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeieieHue TOo pasfenaM H  TEeMaM,
PEKOMEHIyEMYIO TMOCJIEeI0BAaTeIbHOCTh U3yUeHUs y4eOHOTO Marepuaja ¢ y4€Tom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JOTMKH 00pa30BaTeIbHOIO
poliecca, BO3PaCTHBIX 0COOCHHOCTEH 00YyJarOIITIXCS.

B nporpamme 1o OWONOTMM TaKXKe YYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeJIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIbHOU
NEeATEIbHOCTH/YUeOHBIX JEeUCTBUNM OOy4YaromMXCSd IO OCBOCHMIO COAEpKaHUA
OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosiorum (10—11 xmaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B M3yY€HMHM OMOJOTHH, Ojarojgaps 4yeMy B Hel
POCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OPUEHTAINIA JTMYHOCTH, KOJIOTUUECKOTO MBIIIICHUS, TPEICTABICHUH O 3J0POBOM
oOpa3e KH3HU M OEpPEKHBIM OTHOIIEHHWEM K OKpY>Kalolell MpPUPOTHOU Cpeje.
[ToaTOMy Hapsay ¢ U3ydeHHEM OOIeOMOIOrMYEeCKUX TEOpUM, a TaKKe 3HAHUU O
CTPOEHUHU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHHU YIEICHO BHUMAHHUE MCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHUHW B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCle: NPOQUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBaHUM 4Yel0OBEeKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUs AKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHOW Cpeie, aHalu3a
BIUSIHUAS XO3SUCTBEHHOW ACSATENBHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX WU
VCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHOW HANIPABICHHOCTH
yueOHoro mnpenMera «buosiorus» MpoJUKTOBAHO HEOOXOJIMMOCThIO 0oOecreueHus



YCIIOBUH JIJIsl pEIICHUs] OJHOM M3 aKTyaJIbHbIX 3aJ]]a4 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KoTopas mpennosaraer (HOpMHpOBaHHE y  OOyYaroUIMXcs
CIIOCOOHOCTH aanTUPOBAThCA K M3MEHEHHMSIM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMAET BaKHOE
mecto. OHa oOecreynBaeT (OpMUPOBAHHE y OOYYAIOLIUXCS TMPEACTABICHUI O
HAy4YHOW KapTHUHE MHUpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KUBOW mpupoje, eé
OTJMYUTENBbHBIX TPU3HAKAX — YPOBHEBOW OpPraHM3alMU U SBOJIOLUH, CO3MAET
yCIOBHS  JUI:  TIO3HAHUS  3aKOHOB  JKMBOW  HpUpoAbl, (HOpMUpOBaHUS
($YHKIMOHATBHONW T'PaMOTHOCTH, HAaBBIKOB 3JI0pPOBOrO M Oe3omacHoro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOTO OTHOILIEHUS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKKe IS PEIIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOUIMX  3ajad  CcpeaHero  obOmero  oOpa3oBaHUs,  COLUAIN3ALUH
oOyuaromuxcs. M3ydenune 6uonorun odecreynBaeT ycaoBHs i (OPMUPOBAHUS
UHTEIJICKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥  HH(OPMALIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphI, CHOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUM C
NpPEACTaBICHUAMU U3 IPYTUX YU4EOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUH
u reorpaduu. HazBanHble MOJOXKEHUS O NpeJHA3HAYCHHHM Y4eOHOro IMpeaMeTa
«buonorus» cocTaBUIM OCHOBY [UIsl ONpPENEICHHUS IMOAXOA0B K OTOOpy u
CTPYKTYpUPOBAHHUIO €r0 COACpXKaHHUs, MPEACTABIEHHOTO B TMporpamme IO
OHOJIOTHUH.

OT10op conepxanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBJIEH C TO3ULUH KyJIbTYpOCOOOpPA3HOTO MOAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOYyYaloIIUeCcs: TOJKHBl OCBOUTH 3HAHMS W YMEHHS, 3HAYUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYypbl, OMNPENCISIONMNE aJeKBATHOE IMOBEIACHUE
4eJIOBeKa B OKpY’KaloUIe NMPUPOAHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TIPaKTHUYECKoW nestenbHocTH. Oco0oe MecTo B ITOW CHUCTeME 3HaHUii
3aHUMAIOT 3JIEMEHTBI COACPKAHM, KOTOPBIE CIy>KaT OCHOBOM Juist )OPMUPOBAHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[HEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOUIMX  TyMaHH3alUU
OMOJOTNYECKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHHE COJIep>KaHHs Y4eOHOro MaTepuana B IpOrpamMme 0
OMOJIOTHH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYCHHMS 3HAHUM 00
OTIIUYUTETLHBIX OCOOEHHOCTAX KUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
3BOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmeta «bruomorusy»
BBIJICJIEHBI CIEYIOLINE coaepKaTeabHble TUHUM: «bronorus kak Hayka. MeToibl
Hay4YHOro mno3HaHus», «Kietka kak Ouonoruyeckass cucreMay, «OpraHusm Kak



Oouonoruueckas cucreMa», «CucreMa M MHOTooOpas3ne OpPraHUYEeCKOTO MHUPAY,
«IBOJIOLIUSA KUBOU MPUPOABI, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTY.

[lenp m3ydenusi ydeOHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJaicHUEe  OOyYaroUIMMHUCSA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3alMi >KUBBIX CHCTEM pPa3HOTO paHra U MNpUOOpEeTEeHHuE YMEHUM
UCIIONIb30BAaTh ATH 3HAHUS JJII TPAMOTHBIX JIEUCTBUH B OTHOUICHHMH OOBEKTOB
KUBOU MPUPOABI M PEHICHHS] Pa3IUYHbIX KU3HEHHBIX MPOOIEM.

JocTxkenue 1enu uzydeHus yudeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUMBAETCS PEIICHUEM CIIEAYIOMIMNX 3a/1ay:

OCBOCHHME OOYYAIOMIMMHCS CUCTEMBbI 3HAHUH O OMOJOTUYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIaX, CIyXKallUuX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAyYHOM KapTUHE MHUPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIAAIOUIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dopMupoBaHUe y OOYyYarOIIMXCS TO3HABATENbHBIX, HHTEJUICKTYaJbHBIX U
TBOPUYECKUX CMOCOOHOCTEW B MpoOLIECCE€ aHalIW3a JAHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISII0OB, UJEH M TOAXOJIOB K HM3YyYEHUIO >KMBBIX CHUCTEM
Pa3HOIro YPOBHS OpraHU3allUu;

CTaHOBJIEHHE Yy oOydaromuxcs oOmeld KyJIbTypbl, (QYHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHUE YMEHUHN OOBSICHATH U OLEHUBATH SIBICHUS OKPY KAIOIIETO
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHUM 3HAHUW U OMbITA, TOJYYEHHBIX MpPU
U3Yy4YEHUU OMOJIOTUY;

dbopmupoBaHue y OOy4YalOMIMXCA YMEHMM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUYECKUX 3HAHUM B MPAKTHUYECKON NEATEIHbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIIOTUN U arpoOMOTEXHOIOTHH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM KHBOM
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEl, COOJIIOIEHUS STUYECKHUX
HOPM TIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIEA0BaHUN;

OCO3HAaHHE IEHHOCTH OWMOJOTMYECKHX 3HAHUW Jis TOBBIIICHHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, 1711 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU ISl
OLICHKH TMOCJIEJACTBUI CBOEH JEsATEIHHOCTH 10 OTHOILICHUIO K OKpY>Karoulei cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COOJIIOJEHHE Mep MPO(QUIAKTUKU
3a00JIeBaHUH.

B cucteme cpennero oOuiero oopazoBanusi yueOHblil peameT «buonorusy»,
U3y4yaeMblil Ha 0a30BOM YpOBHE, BJISIETCS 0053aT€NIbHBIM yUeOHBIM MPEIMETOM.



Jlist m3ydenus: Onoaoruy Ha 6a30BOM YPOBHE CPETHEr0 00IIero o0pa3oBaHus
otBoautcs 102 gaca: B 10 kimacce — 34 4gaca (1 gac B Heaeno), B 11 kimacce — 68
yaca (2 Jaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOUIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopuei, STUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B (HOPMUPOBAHUHM COBPEMEHHOW HAy4YHOW KAPTUHBI MUDA.
Cucrema OMOJIOTUYECKUX HAYK.

MeToabl MO3HAHUS KUBOW MPUPOABI (HAOIIOAeHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KilacCUpUKalMs, MOJAEIMPOBaHUE, CTaTUCTHYECcKas o0padoTka
JTAHHBIX ).

JdeMoHcTpanun:

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

Tabmuibl 1 cxembl: «MeTOo bl TO3HAHUS JKUBOU MPUPOIBD.

JlaGopaTopHble U MpaKkTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnosb3oBaHUE pa3IMYHBIX METOAOB IpHU
U3Y4YEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3aLMsA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeaAMET u3ydeHus: ononorun. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHUCTEM U MX pa3HOO0Opa3ue. YPOBHU OpraHU3alMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBbIM, OPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIEHOTUYECKHIA), OMOC(EepHBI.

JdemoHncTpanuu:

Tabnuubl u cxeMbl: «OCHOBHBIE TPU3HAKK KU3HWY», « YPOBHU OpraHu3aluu
YKUBOW NMPUPOABD).

Oo6opynoBanwne: moaens moJiekyisl JJHK.

Tema 3. XumMHu4ecKHil COCTAB H CTPOCHHE KJIETKH.

XHUMUYECKUM COCTAaB KIETKH. XUMHUYECKUE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MUHEpanbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BelIeCTB B KieTke. I[loanep:kaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHre OenKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
HeszaMeHnmble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NlepBUYHAs, BTOpUYHASA, TpPETHYHAs U
YeTBepTUYHAsT CTPYKTypa). XHUMHUYECKHMEe CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



®epmentsl — Owuonormdeckue Karanuzatopel. CtpoeHue ¢epmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHTsl. ButamuHsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuibl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKTO3a) U TMoJiMcaxapuibl (Kpaxmall, TJUKOIeH,
HeJuT0I03a). buonornueckue GyHKIUU YTIEBOJIOB.

Jlununel:  Tpurauuepuasl, Qochomunuasl, crepounsl. [ uapodUILHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunosesie xkwucnotrel: JHK wu PHK. Hykineotuasl — MoHOMEpHI
HykienHoBbIX kucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenue u GhyHKIIUN.

[{utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOACHCTBUS
uje 1 pakToB B HAYYHOM MO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak uenoctHas »xuBasg cucreMa. OOmMe MpPU3HAKK KIIETOK:
3aMKHyTasi Hapy>kHas memOpana, monekyisl JIHK kak renermyeckuil ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHHUs TMpoKapuoTuueckor kierku. Kierounas crenka Oakrepuit. CTpoeHue
AYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOMN KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KIETOK — KIJIETOYHAs CTE€HKA, MJIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHna, e€ cBoiicTBa v ¢pyHkuu. [{uronnasma u eé
opranounbl. OnHomeMOpaHHble opraHouabl kieTku: JIIIC, anmapar I'onbmxu,
anu30coMbl. [lomyaBTOHOMHBIE OpPraHOWIBI KIIETKH: MHUTOXOHIPHUH, IIJIACTHJBI.
[TpoucxoxneHne MUTOXOHApPUM M miactua. Buasl mmactun. HememOpanHbIE
OpraHOMJbl KJIETKH: PHUOOCOMBI, KIIETOUHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTUKA. QYHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus .

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue siapa: siaepHas 000J104Ka,
KapHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JdemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHYECKHX SJIEMEHTOB B HEXHUBOM
npupozie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuognyeckas TabiauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbl», «brocunTes 0enka», « CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue ¢pepmentayn, «Hyknennosrsie kucnotel. JHK», «Ctpoenue Monekysisi



AT®», «CtpoeHne 3yKapuoTHYECKOW KIETKN», «CTpOEHUE KUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKW,
«CTtpoeHue spa KIeTKN», « Y IIeBOAbD), «JIMIuabD.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE Ui MPOBEACHHUS
HAONIOICHUH, H3MEPEeHHH, SKCIEPUMEHTOB, MHUKpOIpEenaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTHMBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTajla3bl)y.

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUM,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U ux
OTIMCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KIETKH.

OOMeH BellecTB, Wi MeTab0Iu3M. AcCUMWIALMS (TIAaCTUYECKUT OOMEH) U
JTUCCUMUJTISIINS (SHEPTETHUECKUT OOMEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
MeTabomm3ma. Pojib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonu3ma.

Turnbel oOMeHa BemecTB: aBTOTPODHBIN U rerepoTpodHbiit. Poibs dhepMeHTOB
B 0OMEHEe BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dortocunre3. CpetoBas u TemMHOBass (a3pl (orocunTe3a. Peakuun
doTtocunTe3a. DPpdexkTuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCHHTE3A TS )KU3HU
Ha 3emue. BiausiHue ycioBuil cpenibl Ha (OTOCHMHTE3 U CIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HU Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BellecTB, BbIJEICHUE U
aKKyMYJUPOBAHHE DHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
['mukonu3. bpoxenwe m ero Buabl. KucimopoiHoe OKHUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTeabHOE dbochopunrpoBaHue. D¢ddexTuBHOCTH
HEPreTUYECKOro OOMeHa.

Peakiun wmarpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanust renetndeckod wHbOpManuMM B KieTKe. [ €HETHYECKUH KOJ M €ro
cBoiictBa. Tpanckpunius — matpuusblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpychl. Uctopus oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTM CTPOEGHHUSI M SKM3HEHHOTO LHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BHUY) — Bo3dymutens CIIN/a.



OOpatHast ~ TpaHCKpuWIIIUS, peBepraza u  uHTerpaza. lIpodwunakruka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdeMoHncTpanun:

[Toptpetsl: H. K. Konsuos, /. . MBanoBckuii, K. A. Tumupsses.

Tabnuubl U cxembl: «Tunbel nutaHusy, «Merabonuzmy, «MuUTOXOHAPUSD,
«OHepreTnyeckuii oOMen», «Xmoporutacty, «Dorocuntes», «Ctpoenue JIHK»,
«Ctpoenre U QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Ko,
«Bupycw», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpunuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeNb cTpyKTypbl JIHK.

Tema 5. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii UK, WM >KU3HEHHBIM LMK KieTku. MHtepdaza u MUTO3.
[Ipoueccol, mpoTekawmue B uHTepdaze. Perumkanus — peakuus MaTpUUHOIO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIIL
JlumouaHeIi W TAlUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHIBI.
[{uTosornueckne OCHOBbI Pa3MHOXKEHUS W WHIWBUIYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetku — muto3. Craauu mutosza. IIpoueccel, nmpoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. BHOIOrMYECKUIA CMBICT MUATO34.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnosoro
Pa3MHOXKEHUA: [JIEJICHWE HAABOE, IIOYKOBAaHUME OJHO- U MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXeHue. McKycCcTBEHHOE KJIOHHMPOBAHUE
OPTaHU3MOB, €r0 3HAYEHUE JJISI CEJIEKIIUU.

[TomoBoE pa3MHOKEHHE, €TO OTINYHS OT OECTIOIOTO.

Meiio3. Cragum meio3za. IIponecchl, NpoUCXOAsIIME HAa CTaausX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOTMYECKHUIA CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mporecc OOpa3oBaHUS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie xemne3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaTOreHe3 M OBOICHE3.
OcoOEHHOCTH CTPOCHHS SMIIEKIETOK U crnepMaro3ouaoB. OmioJ0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTuE (OHTOreHE3). OMOpPHUOHAILHOE PAa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOienue, racTpysiius, opraHorese3. [loctamOpuonanbHOe pasButhe. TUIbI
NOCTAIMOPHOHANIBHOTO PAa3BUTHS: MpsMoOe, HempsiMoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct m pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUM Pa3BUTHSL.

JdemoHncTpanuu:

Tabmumpt 1 cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOZAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererartnBHOoe pa3MHOKEHHE
pacteHuit», «Jlenenue xkneTku OakTtepuity, «CTpoeHHE TIOJOBBIX KIIETOK»,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemnmukamus JHK», «Mutos»,
«Meiios», «lIpsamoe n Henpsmoe pa3BuTHEY, «l'aMeTOreHe3 y MIICKOIIUTAIOMIMNX 1
4yenoBeKa», « OCHOBHBIE CTaIMH OHTOT€HE3A.

ObopynoBanue: MHUKPOCKOIIL, MUKpOIpenapaThl «CrniepmMaTo301,1bI
MJIEKOIIUTAIOLIErO», «SHIIeKIeTKa MIIEKONUTAIero», «Kapunoknnes B KieTkax
KOpEIIKa JIyKa», MarHUTHas MOJENb-allIUIMKalus «/leneHue KIeTKu», MOJAEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuas pabora Ne 3. «HaOmromenwe MuTO3a B KIIETKaX KOHYHKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxp».

JlaGoparopHass pabora Ne 4. «M3yueHue cTpoeHUs NOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTax».

Tema 6. HacjieicTBEeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.

[IpeameT u 3amauu reHeTUKHU. VcTopust pasBuTHsA reHeTUKH. Poiib nutonorun
U 5MOpHOJIOTMM B CTAHOBJIEHWH T'€HETUKU. BKIlaJ pOCCHHMCKHX U 3apyOeKHBIX
y4€HbIX B pa3BUTHE TE€HETUKU. MeToAbl TEHETUKU (TMOPUIOJIOTHYECKU,
LIUTOT€HETUYECKHM, MOJEKYISIPHO-TeHEeTUUECKHil). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTHYecKasi CHUMBOJIMKA, HCIOJIb3yEMas B CXEMaxX CKpPEIIMBAaHUM.

3aKOHOMEPHOCTH HACIEAOBAHUS MPU3HAKOB, YCTAHOBIJIEHHBIE I'. Mennenem.
MonoruOpuiHoe CKpelMBaHHE. 3akOH €IMHOO0Opa3ust THUOpHUIIOB NEPBOIO
nokosienus. IIpaBwiio JOMHHMpPOBaHMs. 3aKOH pACUICIUIEHHS MPHU3HAKOB.
['unoresa yncroTsl ramer. [loHOE M HEMOIHOE TOMUHUPOBAHUE.

JurubpugHoe  CKpellMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIETOBaHMS
npu3HakoB.  L{uToreHeTMueckue - OCHOBBI ~ AMTMOPUIHOIO  CKPEIMBAHUA.
AHanmu3upyolee cKkpeluBanre. Mcnonp30BaHne aHaIM3UPYIOIIETO CKPEIUBAaHUS
JUTSI OTIPEICIICHHSI TEHOTHIIA OCOOM.

CueruieHHoe HacienoBanue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJel0BaHMIO TeHOB. HapyleHne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpOMOCOMHas1 TEOPHsI HACIIEICTBEHHOCTH. | eHeTHnYecKne KapThl.



['enetuka mosia. XpoMOCOMHOE OMpeAesieHUE Mmojia. AyTOCOMBI U TMOJIOBBIE
XpoMocoMbl. ['oMoramMeTrHele W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BH1bl K3MEHUMBOCTH: HEHACJIECTBEHHAs U HACJICICTBEHHAS.
Poirp  cpenpl B HEHACHEACTBEHHOW  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MO (DUKAIIMOHHOW U3MEHYUBOCTH. BaprallMoHHbIN psifl ¥ BapHallMOHHAsT KpUBasl.
Hopma peaxkuuu mpusHaka. KoJIM4eCTBEHHbIE M KAYECTBEHHBIE INMPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHONW N3MEHYHUBOCTH.

HacnencTBenHasi, WM TEeHOTHIIMYECKas, W3MEHUYMBOCTH. KoMOwHATHBHAs
W3MEHYMBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBA KOMOWHATHUBHOM
W3MEHUYMBOCTUA. MyTarmoHHass N3MeHIHBOCTh. Kimaccudukarus MyTaruii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTalmii. MyTareHHbie (paKTOpHbI.
3aKOH TOMOJIOTUYECKHUX PAJIOB B HaclieACTBeHHON n3MenunBoctu H. 1. BaBuioga.

BHesinepHas HacaeCTBEHHOCTh U U3MEHUUBOCTb.

['enetuka yenoBeka. Kapuorumn uenmoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TCHEATOTHICCKUM, OJIM3HEI[OBBIM, IUTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE T€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBenHnbie 3a0ojieBaHUs 4YeOBEKa: TI'€HHBIE OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepathBHble MyTauuud. CTBOJOBbIE KIETKU. [IpuHUUMNBI
310pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKY U JICUSHUS] TEHETUYECKUX
Oosie3Her. MeauKo-reHeTHYeCKoe KOHCYJIbTHPOBaHME. 3HAYEHHWE METUIIMHCKON
T€HETUKH B TIPEJOTBPAIICHUH 1 JICUYCHUN T€HETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdeMoHcTpanun:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuet © cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHUE M €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUSI W €ro LHUTOTeHEeTHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuagHOoe  CKpelmMBaHUEY,
«uTomoruueckue OCHOBBI TUTHOPUIHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoIencTBUE AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
JKUBOTHBIX U 4YeJoBeKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACJIEJIOBaHMS,
CLHEIUIEHHOTO C mnojom», «KapuoTumbel YelnoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKaroHHass W3MEHYHBOCTHY, «HacmemoBanue pesyc-
baxTopa», «I'eHeTHKa rpynn KpoBu», «MyTallmoHHas HU3MEHUYHUBOCThY.

OO6opynoBaHue: MoJeNu-anmIuKauu «MOHOTUOPUIHOE CKpEelIUBaHUEY,
«HenonHoe noMuHMpoBaHue», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHuKpompemnapatr «Jlpo3zoduna» (Hopma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHO.

JlabopaTtopHble M mpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKpEIUBaHUs y IPO30(PHIIbl HA TOTOBBIX MUKpPOIpenapaTax.

JlabopaTtopHnas pabora Ne 6. «3ydyenne MoauUKAITMOHHOW NU3MEHYUBOCTH,
MMOCTPOCHHE BAPUALMOHHOTO PSJia U BAPUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30¢puiabl HA TOTOBBIX
MHUKpOIIpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MpoUECC. 3apOKICHHUE CENEKUUH U JIOMECTUKALMS.
Yuenne H. W. BaBumoBa o0 1ieHTpax TMPOUCXOXKICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHHUH. LIeHTpbl MPOUCXOXKACHUS JOMAIIHHUX >XKUBOTHBIX. CopT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCcoBbI M MHAUBUIYaJIbHBIA OTOOPHI B
CENIEKIIMM PAcTEHHH M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
cKkpeuuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUU.
['eteposuc, unu rubpunnas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunuzanus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJYyYECHHUE TOJHIUIOUIOB. JIOCTMIKEHHSI CENEKUMU pACTEHUH, MXWUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonOrMs Kak OTpacib MNPOWU3BOACTBA. ['€HHAs WHMKEHEpHUs. OTaIbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounbie KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTECHUM.
KiioHnpoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJlorMueckue WM dthueckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

TaOmuupl u cxembl: KapTta «LleHTpbl NPOUCXOXKIEHHST W MHOIrooOpasus
KYJbTYPHBIX pacTteHui», «[lopoabl JOMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit», «Otnanénnas rubpuauzanus», «Padoter akanemuka M. @. BanoBay,
«[lomumnongus», «OObeKTel OuoTexHONOTUNM», «KileTOuHbIE KyJNbTypbl U
KJIOHUPOBaHKE», «KOHCTpynpoBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOA0B U KOPHEILIO0B TUKUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03UCTBEHHBIC PACTCHUS.



JlabopaTopHble M mpakTHYecKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJEKLHMH PAcTeHUH MU
YKUBOTHBIX (Ha CEJIEKLNOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpuUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[IpeanocbUIKM BO3HWKHOBEHHUS 3BOJIIOLMOHHONW TEOpPUU. OBOJIIOLMOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BOMIONUHU. [lal€eoOHTOIOTHYECKHE: TTOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMaJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoAacTBo u paznuyue payH u Gpiop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHbIC,
pYIUMEHTApHBIE OpraHbl, aTaBU3MblL. MOJIEKyIIPHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTel y Bcex
OpraHu3MOB.

OomonnoHHas Teopuss Y. JlapBuHa. IlpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JIBUKyIME CHIIBI 3BONIONMU BUAOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYNBOCTb,
0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINM OTOOD).

Cunretnueckas Teopus 3Bosonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [lonmynsauus kak eIMHUIA BUIA U 3BOJIFOLUU.

JBuxyue cuibl ((hakTopbl) 3BOMNIONMHM BHIOB B MpuUpoje. MyTallMOHHBIH
IpOLECC M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsiMoHHBIE BOJHBI U Apeid
reHoB. M3omanus 1 Murpanus.

EcrectBennbiii oTOOp — HampaBisoommi  (akTtop 3BOMOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.

[TprcnocoO0aeHHOCT OpPraHU3MOB KakK pe3yibTarT 3Bodronuu. [Ipumeps
IPUCTIOCOOICHUN y OpraHu3MOB. ApoMop(h03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHble  (HOpPMBI
BUI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBomonsi. DPopMbl  ABONIONUU:  (puiieTUYECKas, JMBEpreHTHas,
KOHBEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxxaeHne OT HeCleUaIu3UpOBAHHBIX NMpenKoB. IIporpeccupyromas
crienranu3anvs. AganTuBHas paauanus.

JdemoHncTpanuum:



[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmuip! u cxemsl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emie», «3apoAbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOprObBI 32
cymectBoBanue», «EcrecTBeHHbIt 0TOOp», «MHOroo0pa3ue COpTOB pacTeHHID»,
«MHoroobpazue  nopon  KHMBOTHbIX»,  «llomymsaumm»,  «MyTtaunoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Mnmoanantamum», «OOmas nereHepanus»,
«/IBmKymre cunbl 3BoMOIMMY», «Kapra-cxema wMapuipyTta nyTtemectBus 4.
Hapsuna», «bopbba 3a cyuiectBoBaHue», «lIpucnoco6iIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuekuusa «lIpumepbl 3aluTHBIX TPHUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHUS HBOJIIOIUNY, 00bEMHAS MOENb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komwiekuus «DopMmbl COXpPaHHOCTH
VCKOMAEMbIX JKMBOTHBIX W pacTeHui», wmonenb ammmkanus «llepekpécr
XpOMOCOM», BiaxHele npemnaparsl «Pa3Butme Hacekomoro», «Passurne
JSATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble M mpakTHYecKHe PadoThI:

Jlabopatopuass padota Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHIECKOMY
KPUTEPHUIO».

JlabopaTtopHas pabota Ne 2. «Onucanve npucrnocoOJIEHHOCTH OpTraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEeHHE U pPa3BUTHE KU3HH Ha 3em.ie.

JlonayuHble TPEACTABICHHUS O 3apOKACHUM >KM3HUA. HaydHble Trunoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emie: aOuoreHe3 M maHcrepMmusi. XUMHUYeCKas
HBOMIOIMUSI. AOHUOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOMU. HavanbHble 3Tansl
ouonoruueckoi ssomouuu. I'nnoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHME IPOTOKJIETKHU. llepBble KIETKM M MX 3BOJIOLUA.
@opMHUPOBaHUE OCHOBHBIX I'PYIIl AKUBBIX OPTaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o spam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mnepuoAbl: KEeMOPHUICKHUIA,
OPJAOBUKCKUH, CHITyPUUCKHM, TEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30KcKas 3pa v €€ NePUoIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickags »pa ®W €€ mepuoAbl: MaJCOrC€HOBbIA, HEOTCHOBBIM,
aHTPOIIOTEHOBBIN.



XapakTepucTuKa KJIMMaTa M IeoJIOrMYecKuX mnpoueccoB. OCHOBHBIE ATalbl
ABOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOrO Mupa. Apomop¢do3bl y pacTeHUd u
*KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucreMa OpraHMYECKOTO MHpa KaK OTpakeHHe 3BooUUHU. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIOLHA YeOBEKA. AHTPONOJIOTHs Kak HayKa. PazButue npeactaBieHui o
IPOUCXOXKJICHUH YeJoBeKa. MeToasl H3ydeHHsl aHTpororeHe3a. CXoAcTBa H
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymme  cuiabl  (pakTtopsl) — aHTpomoreHne3a.  HacnejctBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3 KU3HH,
U3rOTOBJICHUE OPYAUH TpyZAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbiid, YenoBek mnpsaMoxonsuuvi, YenoBek HeaHACPTAIbCKUN, YenoBek
pasyMHbiii. Haxoiku uCKoIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 001acTb
pacrpocTpaHeHHs], 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbBIIME  pachl:  €BPONCOUTHAS
(eBpasmiickasi),  HErpo-aBCTpaJioujHas  (PKBAaTOpUabHAas),  MOHTOJOUJHAs
(a3uaTcko-aMmepukaHckasi).  UepTbl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYILIECTBOBaHHsA. EIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemMoHcTpanun:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, 4.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHMe CoyiHEUHOM cuctembl», «Pa3BuTne
opraHnueckoro wmupa», «PacturenbHass KieTka», <« OKUBOTHas  KIIETKay,
«IIpoxapuoTnueckass kinertka», «CoOBpeMEHHash CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «JlpeBHenmmue moan», «lpesHue moan», «llepsbie
COBPEMEHHBIE JIIOJIN», «HeroBeYecKrue paco».

O6opynoBanme:  mymsiku  «lIpoucxoxknaenue — vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaliblla, KPOMAHBOHIIA), CJICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIud MNEepBOOBITHOTO YeOBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpoHOJOrHMYecKass Tabnuma, Koyuiekuus «Dopmer
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpakTUYECKHEe PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJJIEKIIUSAX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KpaeBEAUECKUN My3€el).

Tema 3. OpranusMbl 1 OKPYKaOIIAs cpeaa.

DKoJorus KaK Hayka. 3a/ladyd ¥ pa3zelibl IKOJIOTUH. MeTo bl IKOJIOTHYECKUX
UCCIIEJOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuWTaHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIHAs, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruueckue ¢akropbl. Krnaccudukamus -skonoruyeckux (HakTopos:
abuoTHyeckue, OMOTUYECKHUE M aHTPOIOTeHHble. JIeiCTBHE OSKOJIOTMYECKUX
(akTOpOB HA OPTaHU3MBI.

Ab6uotnyeckue (akTOphI: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOANU3M.
[TpucnocoOnenust OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonoruueckue puTmsl.

buotnueckue (haxTopHI. Bunnl OMOTHYECKUX B3aUMOJIENCTBUMN:
KOHKYPEHIUA, XUIIHAIECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koonepamus,
MyTyaiau3M, KOMMEHCANIU3M (KBapTUPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKUX B3aWMOJCUCTBUN Ui CYIIECTBOBAHUS
OpPraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU mnonyisiuuu. OCHOBHBIE IOKa3aTeNlnu
NOMYJISILUNA: YHCJIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTbH, IPUPOCT,
Murpauus. J[mHaMuka YUCIEHHOCTH MOIYJISIUU U €€ peryJsisauus.

JdemoHncTpanuu:

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

Tabmuupl u cxembl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranusmoB», «®otonepuoanzm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTH OIS UHDY30puH-Ty Ppenbki», «[IuieBsie nemnm.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlaGopatopnas padota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHHUI M3
pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «Bnusinue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCay.

ITpakTrueckas padora Ne 2. «Iloacuér MIOTHOCTH MOMYJISAUUI pa3HbIX BUAOB
pacTEeHUu».

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHe CUCTEMBI.

Coo0miecTBO opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
IPOCTPAHCTBEHHAsA, Tpoduueckass (nuieBas). Buasl-nomuHanTel. CBsA3M B
OUOILIEHO3E.

Okosnorudeckue cucrteMel (skocuctemsl). IloHsTe 00 skocucteme u
ounoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTHl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHM SKOCHUCTEMBbI. [IWileBble 1€MW U CETH.
OCHOBHbBIE TIOKAa3aTENU SKOCUCTEMBI: Omomacca, MPOAYKIHSA. DKOJIOTHYECKHE
nupamMuibl: MPOAYKUHUHU, YHUCIEHHOCTH, OuomMaccel. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMs, pa3BuThe. CyKieccus.

[TpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M PeK. DKOCHCTEMa XBOIHOTO
VI TITUPOKOJIIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akrop ycroilunmBocTH 3kocucTeM. CoxpaHeHue
OMOJOTHYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB M CTPyKTypa
ouocdepnl. XKuBoe BemectBO U ero ¢ynknuu. OcobeHHOCTH Ouocdepbl Kak
rJ100aIbHOM 3KOCHCTEMBI. J{MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
onocdepe.

KpyroBopoTs! BemiectB U OMOreOXUMUYECKUE KBl AIIEMEHTOB (YIJiepo/a,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONOTeHHBIE H3MEHEHHS B Ouocdepe.
['moGanbHbIE IKOIOTHYECKUE TIPOOTEMBI.

CocyuiecTBoBaHNE IPUPOIbI u 4YeJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJ€HHUs] TMPUPOJHBIMU pEcypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

[Toptpetsi: A. [Ix. Tencu, B. H. Cykaués, B. U1. BepHaackuii.

Tabmumpr u cxemsl: «IIumeBbie nenu», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbie coobmiecTBa», «llenu nutanusy, «IKoJIoTHUYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOro  jeca», «buomeno3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHbIE  BO3JEUCTBHS Ha Ipupony», «BaxHenmme HMCTOYHMKH
3arpsi3HEHUS] BO3[yXa U TPYHTOBBIX BO», «IlouBa — BakHelInas cOCTaBIAOIIAs
ounochepr», «DakTopsl Aerpaganuu mnouBy», «llapHukoBelil s dexr», «DakTopbl
paaroaKTUBHOTO 3arpsizHeHus: Ouocdepnl», «OO0mas crpyktypa Ouocheps»,
«Pacmpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT 3KpaH Ouochepsy,
«KpyroBopot yriepoaa B Ouochepe», «KKpyroBopot azota B mpupoze».

O6opynoBanue: Mopelb-annkanus «TunuuHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBAY, KOJIEKIUN «brorieHo3y, «Bpeaurenu BaxHeHIIMX
CEJIIbCKOXO3SUCTBEHHBIX ~ KYJbTYyp», TepOdapuu U KOJUIGKIMHM PACTEHUH U
KUBOTHBIX, MPHUHAJIEKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIIaM OJHOTO BHUJA,



Kpacnasa knura Poccuiickoii ®enepanmu, H300paK€HUs OXPAHAEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHMSI  OOyYalONUMHUCS TPOTPaMM  CpPEIHEro  OOImIero  0Opa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JNMYHOCTHBIX PE3YJbTAaTOB OCBOEHUsA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUHCKON
rPaXKJaHCKOW UAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbBHOCTH
U CaMOOINPEACNICHUI0, HajJu4yhMe MOTUBAIIMM K  OOY4YEHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHUS OHOJOTHYECKOIO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, HPUCYLIMMH CHUCTEME
OMOJOTMYECKOrO0  00pa3oBaHus, HAJIUYUE OSKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE PE3YyNBTATBI OCBOEHUS NpeaMeTa «bHOJOTUs» JOCTUTAKOTCS B
CAMHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAJUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT IIpOIlECCaM CaMOMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHs, pPa3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIIOBEKY TPYJa U CTaplIEMy MOKOJEHUIO,
B3aMMHOTO YBA)KE€HUSI, OCPEKHOIO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 HU
TpagulUMsM MHOTOHAallMOHAJIbHOTO Hapoaa Poccuiickoir Penepauuu, npupoae U
OKPYKarLIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS ydeOHOTOo mipeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEH TO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMbITA AEATEIBHOCTH B MPOLECCE PEANM3AMU OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBaXKCHUE
3aKOHA ¥ PABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TO3HUIMI0 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBIICHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEHN ¢ pa3HbIMU YOEXKICHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMH U
COLMAJIbHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEILCKUX 3a7a4y, YBaXXKUTEIBHOTO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB NpHU OOCYXKIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3BIK U KYJBTYpY,
MPONIOE ¥ HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEIUIO U MaMATHUKAM MPUPO/IBI,
JNOCTUXEHUSAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ] POCCHUHCKHX Y4YE€HBIX B CTAHOBIIEHUE U
pa3BuUTHE OHMOJOTUM, TMOHUMAHHWS 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHUI0 u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MNPUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBHM C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;



MOHMMAHUE SMOIMOHATBHOTO BO3/ACHCTBHUSI )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAQXEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI H
IMOIUOHAIBHOIO 0J1ATONOJTyYHs:

NOHMMaHHWE W pealu3alnus 37A0pOBOro M 0e30macHoro obpasza >KU3HU
(3m0poBO€  mUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHWJI U HOPM,
cOalaHCUpPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, perysipHas (usndeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
coOCTBEHHOMY (DU3UYECKOMY U MICUXUYECKOMY 370POBBIO;

MOHMMAHUE 1EHHOCTU TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJEHUS B CUTYalUsAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIO/IEH;

OCO3HAHUE TOCIEJACTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPY10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYA0TIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUUAIBHOMU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

WHTEPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynaymield mpodeccud U peaTru30BbIBATH
COOCTBEHHbBIE KU3HEHHBIEC IJIAHBI,

TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUI0 U C€aMOOOpa30BAHMIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

DKOJIOTHYECKU II€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJIbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HX BO3MOXHBIX MOCIEACTBUM s
OKPYXKAIOLIEH CPEIb;

OCO3HaHUE TI00aTBFHOTO XapaKTepa HKOJOTHYECKUX MPOOIIeM U TMyTed ux
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyUYEHUU OUOJIOTUHU
3HaHWSI W YyMEHUS TPU PEIICHUH TPoOIeM, CBS3aHHBIX C PaAIMOHAIBHBIM
MPUPOAOIOIb30BaHUEeM  (COOMIOZICHNE TIpaBWJI  TOBEACHUS B TPUPOJE,
HAIpaBJIEHHBIX HA COXPAHEHUE PABHOBECHUSI B HSKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);



AKTUBHOE  HENPUATUE JECUCTBHM, NPUHOCAIIMX BPEd  OKpPYKarOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOIAroNpHUsATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKOM KYJIBTYPHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIIPAaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIIbHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K y4aCTHIO B IPAKTUYECKOMN IESATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JTUAJOre
KYJbTYpP, CHOCOOCTBYIOLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuuuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUN PALMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUM IIEIOCTHOTO
NpEICTaBICHUS 00 OKPYXAIOUIEeM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEW M PpELIEHUH MIpodsieM
COXpaHEHUs IIPUPOJHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pelIaTh PECypcHble  NPOOJIEMBl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOAJBHBIX HKOJIOTHMUYECKUX MPOOJIEM U
o0OecrieyeHus  Imepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUMU OMOJIOTMYECKMX 3HAaHMH B LEJAX
HOBBILIEHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PYHKUIMOHAJIBHOW T'PaMOTHOCTH O0OydYarommxcs, Gpopmupyemon
IpU U3y4YEHUH OMOJIOTHY;

IIOHMMAHHUE CYLIHOCTHM METOAOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMble 3HaHWs JJI1 aHauu3a H
OOBSICHEHUS SABJICHUN OKPY’KAIOLIET0 MUpa U MPOUCXOJALIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO ITOIYYEHHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OWOJIOTMUYECKHUE 3HAHUS Ui
pelIeHns Mpo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLMSIX;

OCO3HaHUE I[ICHHOCTH HAyYHOM JEATEIBHOCTH, N'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAIBHO U B IPYyIIIE;



TOTOBHOCTh ¥  CIIOCOOHOCTh K  HENpPEphIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTMBHOMY IOJIyYE€HUIO HOBBIX 3HAHUN MO OHMOJOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHMs yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAuWMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUSA OOYYAIOUINXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSTHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHMUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SIBJICHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (aKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeIOBaHUE,  HAONIOJCHHWE, U3MEpPEHHe, OKCIEpUMEHT U JAPYTHUX),
yHHUBEpCajdbHble y4eOHble JeWCTBUS (IIO3HABATENbHBIE, KOMMYHHUKATHUBHBIE,

peryJISITUBHBIE), obecrieynBaroIme dhopMupoBaHue (YyHKIIMOHATILHOM
TPAaMOTHOCTH ¥ COLIMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTD
00ydJarmuxcs MCTIONI30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCalbHbIC Yy4YeOHBIC JCHCTBUS B
IIO3HABATEIILHON U COLMAJIBHOW MTPAKTHKE.

MeranpenMeTHbie pe3yJIbTaTbl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa30BaHUsl TOJKHBI OTPAXKATh:

Osaanenue YHHBEpPCATbHBIMU Y4eOHbIMU NMo3HaABATEJbHBIMH
JeCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOATEJIbBHO  (popMynuMpoBaTh U aKTyaJIM3UpOBaTh  MpoOJIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIILICHUS
(amanm3a, CUHTE3a, CpaBHEHMS, Kilaccudukaimu, 0000IIeH s ), paCKPBIBATh CMBICIT
OMOJIOTHYECKUX TOHSATUM (BBIAEIATHh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABJIMBATH
CBSI3U C JIPYTUMH TOHATHUSIMM );

ONpEeNeNATh IEJIU JSATCIbHOCTU, 3ajiaBasi MHapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C TOCTABICHHBIMU LIEJISIMU;

WCITOJI30BaTh OMOJIOTUYECKHUE TTOHSATUS JUIsl OOBSICHEHUS (DAKTOB M SBICHUMN
JKUBOW TIPUPO/IBIL;

CTPOUTH JIOTMYECKUE paCCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYIMPOBATH BHIBOIBI M 3aKIIIOUCHHS,;

MPUMEHSITh CXEMHO-MOJIEILHBIC CpencTBa JUTSE MpEeACTaBICHUS
CYIIECTBEHHBIX CBS3EH M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUHMI  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaTeiBaTh IJIaH pEIICHUs MPOOJIEMBbI C YYETOM aHaan3a UMEIOLIUXCS
MaTepHabHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBaTh M BBIMOJHATH pabOTy B  YCIOBHSX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIICHUE IPU PEUICHUN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe MCCIIEeI0BAaTEIbCKHE 1eliCTBUSA:

BJIa/IE€Th HaBbIKAMU Y4eOHO-UCCIIEI0BATENBCKONW U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi npodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PEIIEHHsI MPAKTHUECKUX 3a]1a4, TIPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIONIb30BaTh pPAa3jMyHble BUABI JEATEIBHOCTH MO TOJXYYEHHIO HOBOTO
3HAHUS, €ro HWHTEpPIpEeTalNH, MPeoOpPa30oBaHUI0 M NPHUMEHEHHUI0 B Y4YeOHBIX
CUTYalUsAX, B TOM UUCIIE MIPH CO3JaHUH YUEOHBIX U COLUATIBHBIX MPOEKTOB;

(dopmMHUpoBaTh HAYYHBIN TUIT MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSAMHU U METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM
JESITEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISAITh TIPUYMHHO-CIIECACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUleHHs, HAaXOAWTh apryMEHThI AJs JJ0Ka3aTeJIbCTBA
CBOUX YTBEPXJACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJE€ pELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OILICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIE€JICHANPABICHHBIN MOMCK MEpEeHOca CPEJACTB U CIOCOOOB
JENUCTBUS B TPO(HECCHOHATBHYIO CPEy;

yYMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO UM MPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIIBUTAaTh HOBBIE HJEU, NpejiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYyCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMALIUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBapsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

dbopMyIHpPOBATH 3aNPOCH M MPUMEHSATh PA3IMYHBIE METOJNBI MPU MOWCKE U
oTbope Omosiornyeckor MHPopMaIuu, He0OXOAMMOMN /JIsI BBIMOJHEHUS YUEOHBIX
3amady;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  TIpeaCTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, TpaguKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu pabote ¢
Oouonornueckoi wMHGOpPMANMEW: TNPUMEHSATh XUMHYECKHE, (QU3NUYECKUE U
MaTeMaTHYeCKUe 3HAaKW U CUMBOJIBI, (hopMmyIbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWSA W 3aUTHl  WH()OpMmaIuwy,
UHPOPMAITMOHHOK 0€30MMaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH A€HCTBUSMM:

1) o61enme:

OCYIIECTBIISATh KOMMYHHUKAITMHU BO BCeX c(pepax »KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOTe WM TUCKYCCHH MO CYIIECTBY 0OCYXIaeMOil TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIHHO BBITIOJHEHUS TIpeiaracMoin
3a/la4y¥, YYUTHIBATh WHTEPECHl U COTVIACOBAHHOCTh TO3MIMHA APYTUX YYACTHHUKOB
JTMAJIoTa WA TUCKYCCUHN);

pacmo3HaBaTh HEBEpOAbHBIE CPEACTBA OOINCHHS, TOHWMATh 3HAYCHUE
COLIMATIFHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHSI KOH(JIMKTHBIX CHUTYAaIlHid,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMHU OOIINECHHS] M B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISITh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTD:

MOHMUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThI MpH PEIICHUH OMOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBAThH HEOOXO0IUMOCTh
IPUMEHEHHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUU YUeOHOH 3a1a4u;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KaKIOTO WICHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ Y4E€TOM MHEHH Yy4YaCcTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJIA[Aa M KaXXJOrO0 YYaCTHHKAa KOMaHIbl B
001 pe3ynbTat mo pa3paboTaHHBIM KPUTEPUSIM;

IIpe/yarartb HOBBIE IIPOEKTHI, OLEHMBATh HJAEH C TO3MLUHWHA HOBH3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBJaeHne YHMBEPCANbHBIMH PeryJATUBHBIMU AeHCTBUSAMM:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TpoOJIeM U HX
pelIeHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUSX;

BbIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHUAX M NOCTYNKAax IO OTHOLICHWIO K KUBOM NPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO ~ COCTaBISATh IUIAaH pEIICHHs MpoOJeMbl C  yu&€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieNaTh OCO3HaHHBIA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIUIUU B
pa3HBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX PE3YJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIEKCUU IJI OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OIIEHMBAaTh PUCKM WU CBOEBPEMEHHO IPUHHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IIpU aHaIU3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHsTHE Ce0S U APYrUX:

IPUHUMATB ce0sl, MOHMMAsi CBOM HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl [JPYrMX IIpU aHaJlu3e pPe3yJbTaToOB
NESATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U IPABO JIPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

ITpenmeTHble pe3ynabTaThl OocBoeHusi nporpaMMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIFOUAIOT crierupuueckue st yaeOHoro npeameta «buomornsy
HAy4YHbIC 3HAHUA, YMEHUSA U CHOCOOBI IEWCTBUN MO OCBOCHUIO, MHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX y4E€OHBIX CUTYallUsX, a TaKXKe B PeaJIbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosorueil. B mporpamme mnpenMerHble
pe3yJIbTaThl MPEICTaBICHBI IO TOaM 00yUYEeHHS.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOro mpeamera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHUSI ECTECTBEHHBIX HAyK, B (OpPMHUpPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOeXHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHAIHLHON
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME DPACKPBIBAaTh COAEpKAHME OMOJOIMUYECKUX TEPMHUHOB M IOHSITHIA:
KU3Hb, KJETKA, OpraHu3M, Meraboau3M (OOMEH BEIIECTB M MpPEBpaIICHHE
SHEPruM), TOMEOCcTa3 (CaMOperyJsiius), YpOBHEBAsE OPraHU3alUs JKUBBIX CHCTEM,
CaMOBOCITPOU3BEACHUE (PETIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTb, POCT U
pa3BUTHE;

yMEHHME H3JlaraTb OWOJIOTMYECKUE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, ILIEHTpaJbHas JIOTMa MOJIKYJSIpHON Ouosnoruu), 3axousl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u ydenus (0 meHTpax MHOroo0Opasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. 1. BaBunosa), onpenensiTe rpaHULbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOMIOCHUE U
OMMCAHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHWI, OpraHMU3alys U TMPOBEICHHE
OMOJIOTMUECKOTO  HDKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHHUE IOTYUYEHHbIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TMOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICISATh CYIIECTBEHHbIEC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEIIECTB U IIPEBPALLEHUS 3HEPIUU B KIETKE, (pOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHS, WHIUBUIAYaJbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSAThH IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHWUM, JJI NPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KHU3HU C 1eJpl0 oOecreyeHus Oe30M1acCHOCTH CBOETo 3/10pOBbS U 30POBbS
OKpYKaIOIIMNX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
OPUPOJIHOM cpesie, MOHMMAHUE HEOOXOAMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpPEMEHHON  Ouosormu U OMOTEXHOJOTMH Ui  palUOHAJIbHOTO
IPUPOIOTIOTB30BAHUS;

YMEHHE pellaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJadyd Ha MOHO- H
OUTUOPUIHOE CKpEIIMBAHME, CLEIJICHHOE HAacJIeI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBAaHMs JJIsl MpeCKa3aHUsl HACJIEJOBAHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBIMOJHATH J1a0OpaTOpHBIE M MpakTHYEeCKHe pPadoThl, COOIIOATH
npaBuiia Ipu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALUIO
OMOJIOTMUYECKOT0  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOBOM MH(OpMAaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNH B OHMOJOTHH,
MeAMIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIECHMUS,
0000111251 OMOJIOTMUYECKYI0 MHPOPMALIMIO U3 HECKOJIBKMX HUCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
KJlacce JOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HaHHUSA ECTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUUCKHUX U
3apyOeXHBIX YU€HBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHLHOU
I'PaMOTHOCTH Y€JI0BEKA JUIsl pEICHUs dKU3HEHHBIX 3a/1a4;

YMEHHME DPACKPBIBATh COAEpkKAHHE OMOJOIMUECKUX TEPMHUHOB M IOHSITHIA:
BUJ, TIOMYJIALNSA, T€HO(DOH, IBOIIOLUS, ABMKYIIME CUIIBI ((PAKTOPBI) IBOJIIOLINH,
IPUCTIOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHMUE, JKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbl, KOHCYMEHTBI, PpEIYLEHThl, I[eNu MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETWYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoactBa K. M. Bbopa, uepemoBaHusi TTIaBHBIX HANpaBICHUA U
nyTeit sBomoruu A. H. Ceeprioa, yuenns o 6mocepe B. U. Bepranckoro),
OTIPENEeNSITh TPAHUIIBI UX PUMEHUMOCTH K )KHBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
ONMHCaHNE JKUBBIX CHUCTEM, MPOIIECCOB U SBJICHHIA, OpPraHM3AIMs W TPOBEICHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIIBIJKCHHWE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIYeMbIMU BEIWYHMHAMH, OOBSICHEHHE IMOJyYEeHHBIX
pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPU3HAKA CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJSLMHA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOIeHO30B W 3KOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHHUs, MPUCIOCOOIEHHOCTH
OpPTaHHW3MOB, JIEUCTBHUSA DJKOJOTHYECKHX (PAKTOPOB HA OpraHU3MBI, TepeHOca
BEIIECTB M TIOTOKAa DHEPIMH B JKOCHCTEMAax, aHTPOINOTEHHBIX HM3MEHEHHHA B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYyTrOBOPOTa BEIIECTB U OMOTrCOXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH TMOJyYeHHBbIC 3HAHUS IS OOBSICHEHUS OWOJIOTHYECKUX
NIPOIIECCOB W SIBJICHWM, /IS TPUHATHS MPAKTHUECKUX PEIICHUH B IMOBCEIHEBHOM
KU3HU C TIeNblo obecredeHus 0e30MacHOCTH CBOETO 3I0POBbsi U 3I0POBBSA
OKpYKaIOIIMX JIOACH, COOI0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKpY KaroIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAIMOHAIIBEHOTO TIPHUPOIOTIOIH30BAHHS,

YMEHHE pelaTh dJeMEHTapHbIe OMOJIOTHYECKHE 3a7aud, COCTABIISATH CXEMBI
MEepEeHOCca BEIIECTB U SHEPTHUU B IKOCHUCTEMAaX (LIeMU MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpakTHYEeCKHe pPadoThI, COOII0ATH
npaBuiia npu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBATh W HHTEPNPETUPOBATH HHOOPMAIHIO
OMOJIOTHYECKOTO  COJAEPIKAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHHUS W3
pa3IMYHBIX UCTOYHHKOB (CpeACcTBa MaccoBOW MH(OPMALIMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  IJI0OaJbHBIE  SKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001ast OUONIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKHX HUCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KonnuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
paszieiioB U TEM [IporpammHoOe coaepraHue
n/n 4acoB 00y4aronmxcs

y4eOHOro rmpeamMera

Tema 1. broJsiorusi Kak HaykKa

YKMBOW TIPUPObI

npupoJibl (HaOMIOeHE,
AKCIIEPUMEHT, OTIICAHUE,
U3MEpPEHHE, KIacCupuKaIms,
MOJICITUPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

1.1 | Buonorwus B cucreme 1 buonorus kak Hayka. CBsi3u OUOJIOTUU PackpriBath conep:xaHue TEPMUHOB
HayK C OOIIIECTBEHHBIMU, TEXHUUECKIUMHU Y ITIOHATHUI: HAYYHOE MUPOBO33PEHUE,
U IPyT'UMH €CTECTBEHHBIMU HAYKaMH, Hay4Has KapTHHA MUpA, HAYYHbIH METO,
bunocodueit, penurueit, STUKOM, THIIOTE3a, TEOPUs, METOIbI
3CTETHKOU U npaBoM. Posb Guonorun MCCIICIOBAHN.
B OPMHPOBAHHH COBPEMEHHOH HAYTHOIH XapakTepu30BaTh OMOJIOTHIO KaK HAYKY,
€€ MECTO Y POJIb CpeIr APYTUX
KapTuHbI MuUpa. Cuctema OMOJIOTMYECKUX
€CTECTBEHHBIX HAYK.
HayK.
[lepeuncnars pa3aenbl OMOJIOTUN
eMoHcmpayuu:
’Z P ”q M B COOTBETCTBUE C 0OBEKTAMU U3yUECHHS.
opmpeme.: 1. lapsun, I'. Mennen, Haspieate Baxknenmume orpaciu
H. K. Konpuos, /. Yorcon u @. Kpuk. GHOOrMUECKIX 3HAHMI 1 3a[a4H,
Tabauywl u cxemol: «MeTOIBI TO3HAHUS crosmme mepen 6uosorueit XXI B.
KUBOU MPUPOIBD)
1.2 | Metoasl mo3HaHUs 1 MeTobl NO3HAHUSA KUBOU PackpsiBaTh conepxaHue TEpMUHOB

Y TMIOHATUM: HAYYHBIA METOM, METObI
HCCJICOBAHMS.

XapakTepu30BaTb OCHOBHBIE METObI
MO3HAHUS KUBOU TPUPOIBI: HAOIIOICHUE,
AKCIIEPUMEHT, OIMUCAHUE, U3MEPEHNUE,
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Hemoncmpayuu:

Tabnuywl u cxemvt: «MeTONBITOZHAHUS
KUBOU TIPUPOIBI».

Jlabopamopnvie u npakmuueckue
pabomol:

[IpakTiueckas padota Ne 1.
«/cnonb30BaHue pa3IuyHbIX METOJ0B
MIPU U3YYCHUH OUOTOTUIECKUX
00BEKTOBY

KJaccuuKanus, MOAEIMPOBaHNUE,
cTaThcTUYecKas 00paboTKa JTaHHBIX

Hror

0 4acCoOB IIO TEMC

2

Tema 2. ’KuBble cCTeMbI M KX OPraHu3anus

2.1

buonornueckue
CHUCTEMBI, MPOLIECCHI
Y UX U3yYEHUE

1

Kusbie cucTeMbl (OMOCUCTEMBI)
KaK MpeaMeT U3yueHus OUOoJIoTuu.
OTnuune KUBBIX CUCTEM

OT HEOPTaHWUYECKOM ITPUPOIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

VYpoBHM OpraHuzanuu
OMOCHUCTEM: MOJIEKYJISIPHBIH,
OpPraHOUTHO-KJIETOYHBIH,
OPTraHU3MEHHbIMN,
HOMYJISILIMOHHO-BHUIOBOM,
KOCHCTEMHBIN
(OMOTreo1IeHOTUYECKHIA ),
OUOCEepHBIIL.

Hayxkwu, nzyyaromine 6nocucTeMbl
Ha Pa3HBIX YPOBHSAX OpPTaHU3AIINH.

PackpriBaTh conep:kaHue TEPMUHOB

Y TIOHSTUI: CUCTEMa, OMOIOTHYecKast
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCUCTEMBI, CBOWCTBA KUBBIX CHCTEM,
0oOMeH BeIIeCcTB, pa3MHOKEHHUE, POCT,
pa3BUTHE, HACTIEACTBEHHOCTD,
U3MEHUYUBOCTD, Pa3APaKHUMOCTh,
HHEPro3aBUCUMOCTh, YPOBHH
OpraHu3anuu XKu3Hu (OHoCUcTeM).
XapakTepru30BaTh MPUHITUTIBI
OpraHu3aIi OMOCUCTEM: OTKPBITOCTD,
BBICOKAsI YIIOPSIOUYEHHOCTb,
CaMOPETYJISIIHS, HEPAPXUIHOCTD.
[lepeuucnsiTh yHUBEpCATbHBIE CBOMCTBA
KHUBOTO: EJMHCTBO XUMHUIECKOTO
COCTaBa, Pa3ApakuMOCTh, TBUKCHHE,

32



Hemoncmpayuu:

Tabauysr u cxemwvl: «OCHOBHBIE
NPU3HAKU KU3HU», Y POBHU
OpraHU3alNH KUBOU IPUPOIBD.
Mopens moinekynsl JTHK

rOMEOCTa3, POCT U PA3BUTHE,
HACJIEICTBEHHOCTh, H3MEHUUBOCTD,
IBOTIOIHS (TIPUCTIOCOOIICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE IPHMEPHI OUOCUCTEM
Pa3HOTO YPOBHSI OpraHU3alluN

Y CPaBHUBATH MPOSIBIICHUS] CBOMCTB
’KHBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE MTPOIECCHI,
NPOTEKAroIINe B OMOCHCTEMAX:
0OMEH BElIECTB U MPEeBpaLlECHUE
SHEPTrHH, CAMOBOCTIPOU3BEICHHE,
caMOpEeTyJISIIHsI, pa3BUTHE.
Co0mroiath npaBusia 6epexxHOTro
OTHONICHUS K KUBOU MPHUPOJIE

HToro 4yacoB 1o teme

1

Tema 3. XuMu4ecKuii COCTAB U CTPOEHUE

KIICTKHA

3.1

XUMHUYECKUU COCTaB
KieTku. Boga
Y MUHEPAJIbHBIE COJIU

1

XVWMHUYECKHAM COCTAB KJIETKH.
XUMHUYECKHUE AIIEMEHTBHI:
MAaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Bopa u MuHepanbHble BENIECTBA.
DYHKIUHA BOAbl 1 MUHEPATBHBIX
BelecTB B KieTke. [lonnepxanue
OCMOTHYECKOro OajaHca.
Hemoncmpayuu:

Juaepammur: «Pactipenenenue

XUMHUYECKHUX DJIEMECHTOB B HE)KUBOU

PackpsIBaTh coeprkaHue TEPMUHOB

Y TIOHSTUI: SIIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI;
MHUHEpaJbHbIE BEIIECTBA, MOJICKYJIa
BOJIbI KaK TUTIOJIb, BOJIOPOIHBIE CBSI3H;
ruapoguiIbHbIe U THIPO(HOOHDBIE
BEIIIECTBA.

JloKa3bIBaTh €JMHCTBO JIEMEHTHOTO
COCTaBa KaK OJHO U3 CBOUCTB JKUBOTIO.
PacrnipenensiTh XuMHU4YeCKUE 3JIEMEHTHI
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npupoae», «PacnpeneneHne XuMHUIECKUX
AJIEMEHTOB B )KMBOM IIPUPOJIE».

Tabnauywvt u cxemoi: «llepuoguyeckas
TaOINIa XUMHUYECKHUX JIEMECHTOBY,
«CTpOEeHMEMOJIEKYJIBI BOJBI»

IO TPYIIIIaM B 3aBUCUMOCTH

OT KOJIMYECTBEHHOTO ITPECTABUTENBCTBA
B OPTaHU3ME; XapaKTEpU30BaTh POJIb
OTZCJIBHBIX JIEMEHTOB.

BpIABIATH CBSA3B MEXIY COCTABOM,
CTPOEHUEMMOJIEKYJIBI XUMUYECKOTO
COEIMHEHUS U er0 PYHKIHUSIMH B KJIETKE

3.2 | benku. CocraB u benku. CoctaB u ctpoeHue OEIKOB. PackpbiBaTh coaep:kaHne TEPMUHOB
CTpoeHHE OEIKOB AMMHOKHUCIOTHI — MOHOMEPHI OEJIKOB. U TIOHSTHIA: OCJKU, TOTUMEDPHI,
Heszamenumeble 1 3aMeHUMBbIE MOHOMEpPHI, aMUHOKHUCIIOTHI, TENITUIHAS
AMUHOKHCIIOTBI. AMHUHOKHUCIIOTHBIH CBSI3b, MIOJIMIIEITU]L, IEHATYyPALIMSL.
COCTaB. YPOBHU CTPYKTYpbI O€IKOBOU XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYJIbI (TTepBUYHAS, BTOPUYHAS, OpPTaHMYECKUX COCAMHECHUIA;
TPETHYHAst ¥ YETBEPTUYHAS CTPYKTYpa). | KIAacCU(PHULUUPOBATH UX II0 CTPOSHUIO
XUMHUYECKHE CBOMCTBA OCIIKOB. (rmoOynsipabie B GUOPUILIIpHBIE OSTKN),
buonoruueckue pyHKINNU OETKOB. NEPEUYUCIIATh U XapaKTePU30BaTh
Jlemoncmpayuu: byHKIMN O0ETKOB
Tabauyst u cxemvi: «CTpoeHue
MOJIEKYJIbI OEJIKay.
ObopyoosaHue: CBETOBOW MUKPOCKOIT,
MUKpPOIIpenapaThl
3.3 | ®depMeHTHI — depMeHTHI — OMOJIOTHYECKHE PackpeiBaTh coaepkaHue TEPMUHOB
OuoIOrnYecKue KaTaJan3aTopsbl. Y TIOHATUH: (PEPMEHTHI, AKTUBHBIN LIEHTP,
KaTaJln3aTophbl CrtpoeHue pepMeHTa: aKTUBHBIN IIGHTP, | CyOCTpaTHas Cielu(pUIHOCTD,

cyOcTpaTHas crienu(UIHOCTb.
KodepmenTtsl. ButamuHsbi.
OTnuuust pepMeHTOB

Ko(pepMeHThI, OEITKN-aKTUBATOPHI
U O€JIKU-UHTUOUTOPBI.
VYka3biBaTh OTINYHS PEPMEHTOB
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OT HEOPraHUYECKNX KaTaIu3aTOPOB.
Hemoncmpayuu:

Tabauyst u cxemwvr: «CTpoeHUe
dbepmeHTay.

Obopyoosanue: 000pyT0OBaHNE

JUTSI TIPOBEJICHUST HAOIOACHUH,
U3MEpPEHUM, SKCTIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlabopatopnas paborta Ne 1. «3yuenne
KaTAJIMTUYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMeEpe aMuIa3bl

WJIU Karajasbl)»

OT HEOPraHMYECKUX KaTaJH3aTOPOB.
OOBACHATH poib (PEPMEHTOB

B (YHKIIMOHUPOBAHHUHU KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B MTOBCEJHEBHOM XKM3HHU YEJIOBEKA

34

YraeBoabl. JIunumasl

YrneBoabl: MOHOCaXapuabl (TJII0K03a,
pub03a u 1e30Kkcupru003a), TUcaxapuIbl
(caxaposa, JTaKT03a) U MOJIHCaXaPHIbI
(KpaxmaJl, TJIMKOTEH, LIEJUTI0103a).
buonornueckne QyHKIIMH yTIIEBOAOB.
JIMmuabpl: TPUTIIUIIEPHIBI,
dhochomunuapl, CTEpOUIBI.

['uapodunsHO-ruaApOoPOOHBIE CBOMCTBRA.

buonornueckne QyHKITUYN JIUMHIOB.
CpaBHeHuUe yTiIeBOJI0B, OEJIKOB

Y JIMTIAJIOB KaK UICTOYHUKOB SHEPTHUH.
Hemoncmpayuu:

Tabauywl u cxemvl. «YTIECBOIBD,
«JIummmaben.

PackpeiBaTh comepikaHue TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXaPHU/IbI,
JUcaxapu/ibl, TOJUCAXapHIbl, TITIOK03a,
pubo3a, ne3okcuprbo3a, caxaposa,
JaKTO3a, MaJIbT0O3a, LEJUTI0I03a
(keTyaTka), Kpaxmall, TIIMKOT€H;
JUTUBI, TPUTITUIEPUIBI (GKUPBI, Macia),
dbochomumnu b, CTEPOUIBI.
XapakTepu3oBaTh yTICBOIbI,

JUTUABI KaK KIIACC OPTaHUYeCKHIX
COCTMHEHUM.

KnaccudummpoBats yriaeBoabl U JTATTHABI
10 CTPOCHUIO; IEPEUNCIISITh PYHKIIUU
YTIEBOJIOB U JIUTTUIOB.
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Obopyoosarnue: 000pyIOBaHHE
JUTS IPOBEICHUS HAOJTI0ICHUIA,
WU3MEPEHNN, SKCTIEPUMEHTOB

CxeMaTuyecku 300pakaTb CTPOCHUE
MOJIEKYJI YII€BO/IOB, TUIUI0B

3.5 | HyknennoBbie Hyxneunossie kucnorsr: JJHKu PHK. PackpriBaTh conepxaHue TEPMUHOB
KHCIIOThL. AT® Hyxneotuabsl — MoHOMEpPHI ¥ TIOHSTHI: €30KCUPUOOHYKIIEHHOBAS
HYKJICMHOBBIX KUCHOT. CTpOeHHE kuciora (JIHK), pubonyknennoBas
u pynkuuu JIHK. Crpoenue u pynkuuu | xucnora (PHK), Hykneoruns,
PHK. AT®: crpoenue u pyHKIUU. MIOJIMHYKJICOTUHAS LEIb
Hemoncmpayuu: (MOMUHYKJIEOTU]T), KOMIIJIEMEHTAPHOCTb,
Lopmpemui: [Ix. Yorcon, @. Kpuk, dbynkuuu [IHK (xpanenne u nepenaya
M. Yunkunc, P. @paskiuH. HaCJIeJICTBEHHON MH(OPMAIIUN ); BUIBI
Tabauywl u cxemvl: PHK (undopmarmonnas, TpaHciopTHas,
«Hyxnennosble kucnotsl; [JHK», pubocomarnbHas); aaeHo3uHTpudochar
«buocuntes 6enkay, «CTpoeHue (AT®D), makpospruyeckas CBs3b.
MouieKyJibl ATOy. XapakTepu3nupoBaTh HyKJIECHHOBBIE
ObopyoosaHue: CBETOBON MUKPOCKOII, KHUCJIOTBI KAK XUMHYECKUE COCTUHEHUS
MUKpOIpENapaThbl Y HOCUTEJU HACIIEACTBEHHOM
uHpOpMaIIUK.
OTmeyaTh 0COOEHHOCTH CTPOCHHUS
MOJIEKyJI HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxeMaTndecku n300pakath CTPOCHUE
HYKJIEOTUJ0B, MOJIEKYJ HYKJIEMHOBBIX
kucior, AT®
3.6 | Uctopusa u MeTopl [utonorus — Hayka O KJIETKE. PackpreiBath conepxaHne TEpMUHOB

U3YUYEHUS KIETKHU.
Knerounas teopust

Knerounas teopust — npumep
B3aUMOJICHCTBUS UJIeH U (PaKTOB

1 TIOHSTHM: KJICTKA, TUTOJIOTHA,
PAaCKpLBIBATb COACPIKAHNEC MOJI0KEHU
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B HAYYHOM ITO3HAHUH.

Meronbl U3yueHus KIETKH.
Hemoncmpayuu:

Llopmpemeur:

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

M. lnennen, K. bap, P. Bupxos.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKPOITpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKH ¢ MUKpodoTorpadusmu
KJIETOK, TIOJTyYCHHBIC C TIOMOIIIBIO
CBETOBOTO U 3JIEKTPOHHOTO MHKPOCKOIIA

KJIETOYHOU TEOPHH.

[lepeuuncnsath U XapakTepHU30BaThH
OCHOBHBIE METO/Ibl U3yUEHUS KIIETKHU:
(OpUrOTOBIIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIIMPOBAHUE,
HEHTPU(PYTUPOBAHUE, KYJIHTUBUPOBAHUE
KJIETOK Y TKaHEM)

3.7

Kierka
KaK [1eJIOCTHAs
JKUBas CUCTEMA

KiieTka Kak 1esnocTHas )uBasi CUCTEMA.
OO01ue Npyu3HaKU KIETOK: 3aMKHYTast
HapykHas MemOpaHa, mosiekysbl JJHK
KaK TeHEeTHYECKUI anmnapar, CucreMa
cuHTe3a Oesnka. Tumbl KIeTOK:
AYKapUOTUYECKas U MPOKAPUOTUUECKASI.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPHUOTUYECKON KIIETKH.

Krnerounas crenka 6akrepuit. CtpoeHue
9YKapUOTUYECKON KIIETKH. OCHOBHBIE
OTJINYHSI PACTUTEIBHOM, )KUBOTHOU

U rpubHoi kineTku. [loBepxHOCTHBIE
CTPYKTYpBI — KJIETOYHAsI CTCHKA,
TJIMKOKAJIMKC, UX (PYHKITUH.
[Tna3matnueckasiMemOpaHa,

PackpsiBaTh comepxaHue TEPMUHOB

Y TIOHATHUH: KIIETKU (3yKapuOTHYECKa,
IPOKAPUOTHUYECKAS ), IUTa3MaTHIECKas
MemMmOpaHa (11azManeMma), TIIMKOKaJIUKC,
TPAHCTIOPT BEUIECTB (MTACCUBHBIM,
aKTUBHBIN ), YDHIOIUTO3 ((aronuros,
MUHOIIUTO3), SK30IUTO3, KICTOTHAS
CTCHKA, HYKJICOU/I.

CpaBHUBATH MEXTY COOOH
DYKApUOTHUYECKHE U MMPOKAPUOTHUECKHE
KJIETKH, OTMEUYATh CXOJICTBO U PA3IHIUS
B CTPOCHHUH KJIETOK OaKTepuH,
KUBOTHBIX, PACTEHUH U TPHOOB
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ee CBOMCTBa U (PYHKIIUH.
Hemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBann, M. lllnennen, K. bap,

P. Bupxos.

Tabauysl u cxemol: «CTpoeHHe
AYKapUOTUUYECKOU KIeTKn», « CTpoeHue
KUBOTHOU KJIETKW», « CTpoeHUE
pacCTUTENBHOU KIETKU», «CTpoeHue
MIPOKAPUOTUYECKOUN KIETKI.
ObopyoosaHue: CBETOBON MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIETKH

[{uTornnasma u ee OpraHoOU/IbI.
OnHoMeMOpaHHbIE OPTaHOUIbI KJIETKU:
OIIC, anmapat ['oab1KH, JIU30COMBI.
[TonyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHJPHH, ILTACTHU/IBI.
[IponcxoxieHne MUTOXOHAPUI

v actul. Buael mactum.
HememOpaHHbIe OpraHOUIbI KIETKU:
pUOOCOMBI, KJIETOYHBIN LEHTD,
HEHTPUOIU, PECHUUKH, )KTYTUKH.
OyHKINHU OPraHOUJOB KIIETKH.
Bxutouenus. Aapo — peryisiTopHbIi
LEeHTp KJIeTKku. CTpOEHHUE siipa: sjiepHast
000J104YKa, KapuoIuia3mMa, XpoOMaTuH,

PackpriBaTh conep:kanne TEPMUHOB

Y TIOHSTHIA: ITUTOTIIIa3Ma, OPTaHOU/IHI,
suormtazMarndeckasceTs (J11C),
anmapat [oJbKu, TM30COMBI, BaKyOJlb,
MUTOXOHJIPHH, TFIACTHIBI (XJIOPOTLIACTEI,
XPOMOILTACTHI, JICHKOTIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIN
HEeHTp (LIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKITFOUSHUS, SIIPO, siACpHAS
000104Ka, KapruoIrIa3Ma, XpOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuckIBaTh CTPOCHHE DYKAPUOTUIECKOM
KJIETKH TI0 NU300paKEHUSIM

¥ Ha MUKpOIIpenaparax;
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SIAPBIIIKO. XPOMOCOMBI. TpaHcriopT
BEILIECTB B KJIETKE.

Hemoncmpayuu:

Ilopmpemeur: A. JleBenryk, P. I'yk,

T. llIBann, M. lllnennen, K. bap,

P. Bupxos.

Tabauywt u cxemol.: «CTpoeHUE
AYKapUOTUYECKOM KIETKN», « CTpoeHune
KUBOTHOU KJIETKN», « CTpoeHUE
pacTUTENBHOU KIIETKN», «CTpoeHHe
IPOKAPUOTUYECKON KIIETKIY,
«CTpoeHue a1pa KIETKI».
Obopyoosanue: CBETOBOM MUKPOCKOII,
MHUKpoONpenapaTsl pACTUTEIbHBIX U
KUBOTHBIX KIJIETOK.

Jlabopamopnule u npakmuuecxkue
paoomul:

JlaGopatopHas padota Ne 2. «M3ydenue
CTPOEHMS KJIETOK PACTCHHM, J)KUBOTHBIX U
OaxTepuil O] MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENAPATaX U UX OINUCAHUE»

KJIaCCU(DHUITMPOBATH OPTaHOUIBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0JHOMEMOpaHHbBIE,
nByMeMOpaHHbIe, HeMeMOpaHHbIE);
OMUCHIBATh (PYHKIIUU KAKIOTO
OpraHoOM/1a B KJIETKE.
XapakTepru30BaTh KJIETOYHOE SIPO KaK
MECTO XpaHEeHHUSI, mepeaadn (yaBOCHHE
XpPOMOCOM) U peann3anuu
(TpaHCKpHUIILIKS) HACIEACTBEHHOM
uH(OpMAIUU KIETKH.

[TepeuncraTh M OMUCHIBATH KOMITOHEHTHI
a1pa 1 uX QyHKINU;

CxeMaTtnyHO U300paxaTh CTPOECHUE
PACTUTEIBHON U )KUBOTHOM KJIETKH.
OOBICHATH OMOJIOTHUECKOE 3HAYCHUE
TPaHCIIOPTa BEILIECTB B KIIETKE

Hroro yacoB no teme 8

Tema 4. ’KusHeneATeIbHOCTDh KJIETKHU

4.1 | OOMeH BerIecTs. 2 OOMeH BeleCTB, MU META0O0JIU3M. PackpbIBaTh coziep>kaHle TEPMHHOB
[ImacTrueckuii Accummisnyst (TIAaCTUIECKUNA OOMEH) U TIOHATHI: OOMEH BEeIlEeCTB U
obmen. doTocuHTE3. U TUCCUMWISIUSA (SHEPreTUYECKUI peBpalleHne IHEPTun (MeTaboIu3M),
XeMOCHHTE3 00OMeH) — JIBe CTOPOHBI €IUHOTO ACCUMIJISALIUSA, JTACTHYECKUN OOMEH,
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npoliecca Meradonuszma. Posb 3aKkoHOB
COXpaHEHUS BEILIECTBA U IHEPTUU

B IOHKMAaHUK MeTabon3ma. Tumsl
oOMeHa BEIIEeCTB: aBTOTPO(DHBII

u rerepoTpodHsIil. Poibs pepmenTon
B 0OMEHE BEIIECTB U MPEBPALLCHUH
sHepruu B kietke. DorocunTes.
CBertoBasi U TeMHOBas (ha3bl
dotocunTesa. Peakuuu poTocunTesa.
O¢ddexTuBHOCTH (POTOCHHTE3A.
3HaveHre POTOCUHTE3A ISl )KU3HU
Ha 3emJyie. BiusiHue ycinoBuil cpenbl
Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS
€ro MPOYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHui.

XeMOCHHTE3. XEMOCUHTEZUPYIOIINE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a
JUIS J)KU3HU Ha 3eMIIe.
Hemoncmpayuu:

llopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemwl: «XJIOPOILIACTY,
«POTOCUHTES)

JUCCUMUJISIITNSL, SHEPTETUYECKHT OOMEH,
dboTocunTe3, GOTONNU3,
dbochopunupoBanue, MepPeHOCUNK
IPOTOHOB, XEMOCHHTE3.

OnuckiBaTh (POTOCUHTE3, MPOLECCHI,
MIPOTEKAOIINE B CBETOBOW K TEMHOBOM
dbaze.

BBISBISITE MPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXK/Ty MOTJIOLIEHUEM COTHEYHOU
SHEPrUH XJIOPO(PUIIIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHUBaTh UCXO/IHBIE BELIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM

¥ TEMHOBOM (ha3bl (POTOCHUHTE3A;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OnenuBaTh 3HaueHUE GOTOCUHTE3A U
XEMOCHHTEe3a JJIs )KU3HU Ha 3eMJie

4.2

DHepreTuuecKuit
oOMeH

DHepreTuuecKkuii 0OMeH B KJIETKE.
Pacimieryienne BemiecTB, BbIJACICHUE

U aKKyMYJIMPOBAHWE YHEPTUHU B KIIETKE.
DTansl SHEPreTHUECKOro 0OMEHa.
['mukonm3. bpoxkeHruen ero BUpbIL.

PackpsiBaTh copepkaHrne TEPMHUHOB

Y TIOHSITHI: SHEPreTUYeCKU 0OMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OPOKEeHHUE,
CIIUPTOBOE OPOKEHHE, OMOJIOTMYECKOE
OKHUCJICHUE, KJIETOYHOE JbIXaHUE,
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Kucnopoanoe okucienue,

WJIN KJIETOYHOE JIbIXaHHE.
OxkucnutensHoe hochopunupoBaHue.
D¢ HEeKTUBHOCTH YHEPTreTUUECKOTO
oOmMeHa.

Hemoncmpayuu:

Tabauywl u cxemvl: «TUNBITATAHUS,
«MeTtabomm3m», « MUTOXOHAPHUS,
«OHEPreTUYECKHii 0OOMEH

TUCCUMUIIALUS, (DEPMEHT.
XapakTepru30BaTh OOMEH BEILECTB

¥ TIpeBpallleHre SHePTrun (MeTaboIu3M)
KaK OJHO UX CBOMCTB KHUBOTO.
[lepeuncastb ocoOEHHOCTH
IUIACTHYECKOTO ¥ SHEPTEeTUYECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aMMOCBSI3b MEKAY HUMH.

Paznuuath TUIIBI OOMEHA BEILECTB

B KJIETKE: aBTOTPO(HBII

U TeTePOTPOPHBIN.

OnuceIBaTh 3TAIBl SHEPTETUYECKOTO
oOmeHa (ITOATOTOBUTEIIBHBIMN,
OECKUCTIOPOTHBIN, KUCTOPOTHBIN)

Y CPaBHUBATh UX MEXKIY COOOIA.
XapakTepu30BaTh peaklny INIMKOJIN3a,
OpOXKEeHHS, KJIETOUHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICICTBEHHbIE
CBSI3U MEXY TTTUKOJIU30M, KI€TOUHBIM
JIbIXaHUEM U CUHTE30M MOIeKyIATO.
CpaBHuBaTh 3PEKTUBHOCTD
0€CKUCIOPOAHOTO U KUCIOPOIHOTO
3TaIoB

4.3

buocunres Genka

Peakunn MaTpu4HOTO CUHTE3A.
I'enernueckas nadopmanus u JJHK.
Peanuzanus reHeTudeckoi nHopmaiuu
B KJIeTKe. | eHeTuUeCcKUN KO UEero

PackpsiBaTh conep:xaHue TEPMUHOB
U NOHSITHUN: T'eH, TCHETUYECKUM KO/,
MATPUYHBIN CUHTE3, TPAHCKPHUIIIIHUA,
TPaHCJISILUSL, KOAOH, aHTUKO/IOH,
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CBONMCTBA. TpaHCKpUNLMS — MATPUYHBIN
cunte3 PHK. Tpancnsus — 6uocunres
Oenka. DTamnsl TPAHCISALUU.
KoaupoBanneamnnokucnor. P

oJ1b pOOCOMB OHOCHHTE3E OeTKa.
Hemoncmpayuu:

Ilopmpemwi: H.K. Kosib110B.

Tabauywvt u cxemor: «Ctpoenue JJTHK»,
«CTtpoenue u QyHKITMOHUPOBAHUE TCHAY,
«Cunte3s Oenkay, «Permukanus JTHK,
«I'eHeTHYECKHI KOI.

Obopyoosarue: MOJIECIN- aNITUTAKATIAH
«¥Y noenue JIHK u Tpanckpumnius»,
«buocunres 6enka»

pubocoMa, IeHTpabHas 0TMa,
MOJICKYJIIpHAsT OMOJIOTHS.

OnpenensTe CBOMCTBA TEHETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCT,
BBIPOXKJICHHOCTh, YHUBEPCAJIBHOCTb,
HEIEPEKPHIBAEMOCTb, HEMTPEPHIBHOCTD ).
OnuchIBaTh 3Talbl peaiu3aluu
HaCJIeICTBEHHOU HH(OpMAIUK B KIIETKE.
CpaBHUBATh peakIM MaTPUYHOTO
cuntezamonekyn PHK u Genka B kietke

4.4

Hexknerounnie
(OpMBI KU3HU —
BUPYCHI

Hexknetounsie GOpMbI )KU3HU — BUPYCHI.
Wcrtopust OTKpBITHSI BUPYCOB

(1. Y. iBaHOBCKUiA).

Oco0EHHOCTH CTPOCHHUSI U AKUZHEHHOTO
1uKJa BupycoB. baktepuodaru.
boiie3nn pacteHuid, )KUBOTHBIX

1 YEJI0BEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc ummyHoneduinra yenoBeka
(B1Y) — Bo30yauTeNb

CIIN da. OGpaTHas TpaHCKPHIILIHS,
peBepTasza U MHTErpasa.
[IpodunakTuka pacrpocTpaHeHHs
BUPYCHBIX 3a00JI€BaHUH.

PackpwiBaTh coepkaHie TEPMUHOB

U TIOHATHUI: BUPYC, BUPYCOJIOTHS,
Kancuj, 6akrepuodar, BUpyc
uMMyHoaeuimTa yenoBeka (BUY),
OHKOTEHHBIC BUPYCHI.
XapakTepu3oBaTh BUPYChI KaK
HEKJIETOYHYIO (OpMY >KU3HU;
0COOEHHOCTH CTPOEHUS

U J)KU3HENIeATEIbHOCTH BUPYCOB.
OnuckIBaTh )KM3HEHHBIN ITUKI BUPYCOB
UMMYHOJE(PHUIINTA YEIOBEKA; pa3indaTh
Ha pucyHkax BTM ((Bupyc Tabaunoi
Mo3aukHn), 6bakrepuodar, BUY.

42



Hemoncmpayuu:

Hopmpemui: 1. 1. IBaHOBCKHIA.
Tabauysl u cxemol: «Bupycoiy,
«bakrepuodarny; «Ctpoenue

Y XKU3HeHHbIN 1k Bupyca CI11/la,
Oaktepuodaray.

ObopyodosaHnue.: MOAETH CTPYKTYPHI
JIHK; MarauTHast MO1€1b-almInKays
«CTpoeHue KIETKN»

OOG0CHOBBIBATH U COOJIIO/IATH MEPHI
npopHIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUIA
(pecniupaToOpHBIE, KETy T0YHO-
KUIIEYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-undexius)

HToro 4yacoB 1o teme 6

Tema 5. PaszMHOKeHHe W MHAUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1 | YKusHeHHbI UK 1
KJIETKU. [lenenune

KJIeTKUu. MuTo3

KnetouHbIi MUK, UM )KU3HEHHBIN ITUKJI
kietku. Murepdasza u Mutos.
[Ipomeccel, mpoTekatomue B uHTEpdase.
Pennukanus — peakuusi MAaTpU4HOTO
cunresa JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HA0Op — KApUOTHII.
JIMTTONAHBIN 1 TaIJIOWIHBIN
XPOMOCOMHBIEC HA0OPBI. XPOMATHU/IBI.
[{utonoruyeckre OCHOBBI PA3MHOKEHHUS
Y MHJIMBUIYAJIbHOTO Pa3BUTHS
OpraHU3MOB. JleneHune KIETKH — MUTO3.
Craguu muto3a. [Ipomecchl,
MIPOUCXOISAIINE HA PA3HBIX CTAAUSIX
MUTO3a. buoJornuecKuii CMBICI MUTO34.
[Iporpammupyemas ruoesb KJIETKH —
aroIiTo3.

PackpeiBath cosiepkaHue TEPMUHOB

U TIOHSITHUM: KJI€TOYHBIN IIMKIJI,
uHTepdasa, peayIuKaims, XpoMoCcoMa,
KapUOTHUIIL, TAIUIOUIHBIN, TUTIIIOUHBIN
XPOMOCOMHBIA HA0OpP, XPOMATHU/IHI;
MHUTO3 €ro cTaauu: npodasa, meradasa,
anadasa, Tenodasa.

OnuchIBaTh KM3HEHHBIN IIMKJ KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEPUO/Ibl KIIETOYHOTO 1IUKJIA,
CpPaBHHMBATh X MEX]y COOOH.
OnuceIBaTh CTPOCHHUE XPOMOCOM,
KapHOTUIIOB OPraHW3MOB, CPAaBHUBATH
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHUBATH CTA I MUTO3A.

Paznuuathk Ha MUKpoOIpenaparax
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Hemoncmpayuu:

Tabnuywt u cxemot: «KICTOUHBIN IAKID,
«Permukanus [JHK», «Ctpoenue
XpPOMOCOMBD»Y, « MUTO3»; MarHuTHas
MOJIEIb-anIuIuKaIus «leaenue KieTkuy;
monens JJTHK.

Obopyoosanue: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kaprokunes B KiieTkax
KOpEUIKA JTyKa.

Jlabopamopnvie u npakmuuecxkue
paoomul:

JlabopaTtopnas pabota Ne 3.
«Habmonenne MUTO3a B KJIIETKAX
KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKax CTaJIM¥ MUTO3a.
PackppiBaTh OMOJTOTHYECKUN CMBICTT
MHTO3a

52

DopMBbI
Pa3MHOXKECHUS
OpraHNu3MOB

®opMBbI pa3MHOKEHHUS OPTaHU3MOB:
OecnoJioe U MOJIOBOE.

Buibl 6ecriosioro pa3MHOKEHHS
JeJIEHNE HAIBOE U [IOYKOBAHUE
OJIHO- U MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTATUBHOE
pa3MHOKEHHE.

M ckyccTBEHHOE KIIOHMPOBAHHUE
OpPTaHHU3MOB, €TI0 3HAYCHUE
IUTSICETIEKIIUU.

[TostoBOE pa3sMHOKEHHE, €TOOTIANYUHS
oT OecroJoro.

PackpsiBaTh conmepikanne TEPMUHOB
Y TIOHSITUN: PA3MHOXEHUE, KIIOH,
MOJIOBBIC KJIETKH (FaMeThl),
STUTICKJIETKA, CTIEPMATO30M 1, 3UTOTA,
JieJIeHUe HAa/IBOE, TOYKOBAHUE,
cnopyJsiusi, hpparMeHTanus,
BETETATUBHOE Pa3MHOXKECHHE,
CEMEHHOE Pa3MHOKEHHE, OTIbIIICHHE,
JIBOMHOE OTUIOZIOTBOPEHUE, TIOJIOBBIC
KeJe3bl, CCMEHHUKU, SIMYHUKH,
OIIOAOTBOPEHUE (HAPYKHOE,
BHYTpPEHHEE).
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Hemoncmpayuu:

Tabauyst u cxemol: «OOPMBI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/[BOMHOE
OTUIOJIOTBOPEHUE YIIBETKOBBIX
pacteHui», «/lerenue kneTku
OakTepumn», «BeretaTuBHOE
pa3MHOXKEHUE pacTeHui», « CTpoeHune
MOJIOBBIX KIJIETOK)»

XapakTepu3oBaTh 0COOEHHOCTH

¥ 3HaYeHHE OECToIoro

¥ MOJIOBOTO CIIOCOO0B

pPa3MHOKEHUSI.

Boigenste Buabl Oecnosioro
Pa3MHOXEHUS; BBISIBIISITH B3AMOCBSI3H
Mexy hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYEHUEM.

Bramets mpuemaMu BereTaTUBHOTO
Pa3MHOKEHUS KyJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIC KICTKH:
SUIIEKIETKH, CIEPMATO30U/IbI;
BBISIBIIITH OCOOCHHOCTH

UXCTPOCHHUSI

53

Meiios

Meiio3. Craguu meiiosa. [Iporeccsl,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBeneHrne XxpoMoOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICI
1 3HaYC€HHUE MeHo3a.

Hemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Menosy.

Oobopyoosanue: moaens JIHK;
MarHuTHas MOAC/Ib-alIINnKaL1s
«JleneHune KICTKM»

PackpreiBath conep:xaHue TEPMUHOB

U TIOHSITHUM: ME03, KOHBIOTaIlus
XPOMOCOM, TIEPEKPECT (KPOCCUHTOBED)
XpPOMOCOM, TaMETHI.

XapaxkTepu3oBaTh MEH03 Kak Criocod
KJIETOYHOTO JICJICHUS; ONTUCHIBATh MENO03
0 CTaJusIM; CPABHUBATH CTAIMHU MEN03a
Y MUTO3A.

PaznuuaTe Ha pucyHkax craauu Menosa;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUEHUE
Meno3a
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5.4 | O6pa3oBanue ["amerorenes — mpoiiecc 00pa3zoBaHuUsI PackpsiBaTh conepxaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y>KUBOTHBIX. Y TOHSITUI: TAMETOT€HE3, CIEPMATOTEHE3,
MOJIOBBIX KJIETOK. [TonoBekle xKemne3bl: CEMEHHUKHI OOTr€HE3, CIEPMATO30HU/I, AaKPOCOMa,
OMmI00TBOPEHHUE u suaHuKd. OOpa3oBaHKE U Pa3BUTHE SMIEKIIETKA, TIOJISIPHBIE TEJIbLA.
MOJIOBBIX KJIETOK — FaMeT (CIIepMaTo30u I, | XapaKTepu30BaTh OCOOEHHOCTH
AULIEKIETKA) — CIEPMATOreHeE3 raMeToreHesa y )KUBOTHBIX U €r0 CTa/IHH;
u ooreHe3. OCOOEHHOCTH CTPOCHHUS MOJIOBBIE KJIIETKU )KUBOTHBIX U OITUCHIBATH
SAUIIEKIETOK U CIIEPMaTO30UI0B. IPOLIECC UX Pa3BUTHSL.
OmnonorBopenue. [lapreHorenes. CpaBHHBaTh CIEPMATOTE€HE3 U OOTEHE3.
Jemoncmpavyuu: OnuckIBaTh OMIIOAOTBOPEHHE,
Tabnuywt u cxemot: «IIpsMoen Henpsimoe | GMOTOTHYECKOE 3HAUCHUE
pa3Butue», «l'ameTorenes OTIOIOTBOPEHUS
y MIIEKOTIMUTAIOIINXHU YEIOBEKAY.
Obopyoosarnue: Mmoaeib MeTadazHOM
XPOMOCOMBI, MUKPOCKOII,
MUKpornpenaparsl «CrnepmMaTo301/1bl
MJICKOITUTAIOIIET 0y, « AMIeKIIeTKa
MJIEKOUTAOILIETO».
Jlabopamopnvie u npakmuueckue
pabomol:
JlaGopatopnas padota Ne 4. «3yuenue
CTPOEHMSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
5.5 | UuouBuayansHOE NuauBunyanbHOE pa3BUTHE (OHTOTEHE3). | PackpwiBaTh copepkaHHe TEPMHHOB
pa3BUTHE OMOpHOHAIBHOE Pa3BUTHE U TIOHSITHIL: OHTOTEHE3, SMOPUOTEHE3,
OpraHru3MOB (amOpurorenes). DTarnbl SIMOPUOHATILHOTO | 3UTOTa, IpobJieHHne, 0J1aCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX )KUBOTHBIX:

MopyJia, 6yactysa, 01acTolesb,
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ApoOieHue, racTpyJsusi, OPraHOTeHE3.
[TocTamOpuoHanbHOE pazButue. THUbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsMoe (JTIMYMHOYHOE).
Brnusinue cpenpl Ha pa3BuTHe
OpraHu3MoB; (PaKTOpPbI, CIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u passutue pactenmii. OHTOreHe3
[[BETKOBOT'O PACTE€HUS: CTPOCHHE CEMEHH,
CTaJIMU Pa3BUTHUA.

Hemoncmpayuu:

Tabnuywvl u cxemot: «OCHOBHBIE CTATNH
OHTOTeHe3ay, «[Ipsmoe u HenpsMoe
pasBUTHE», «/|BOMHOE OIIIOTOTBOPEHUE
YIIBETKOBBIX PACTEHUII»

ractpyia, HepyJa, OpraHOTeHe3;
3apOJIBIIICBBICTMUCTKH: SKTOACPMA,
Me30/IepMa, SHTOIepMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
U HenpsiMoe (TMYMHOYHOE); MeTaMop( o3,
Meracropa, MHUKpOCIOpa, MbUIbLEBOE
3€pHO, CIIEPMUH, 3aPOABIIIEBBIA MENIOK,
JIBOMHOE OTLJIOIOTBOPEHHUE.
Omnpenenars 3Tanbl SMOPHOHATBHOTO
Pa3BHUTHUSA XOPJOBBIX HA CXEeMax

¥ [IpernapaTax v OMHUCHIBATh MPOLIECCHI,
MIPOUCXOIAIINE HA KaXIOM JTare.
CpaBHHBAaTh IEPUO/IBI OHTOT'€HE3A;
psIMOE U HEeTIPSAMOE (JTMUMHOYHOEC)
NOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIN YETIOBEKa U IPYTHX
XOPJIOBBIX.

OOBACHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BHUTHA ¢ METaMOP(O30M;
OTpHULIATENILHOE BIUSIHUE aJTKOTOJIS,
HUKOTHHA U APYTUX TePATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apOJIbIIIA
YeJI0BeKa.

OnuceIBaTh MPOIIECC TBOHHOTO
OILJIOIOTBOPEHUS y IIBETKOBBIX
pacTeHuit

HToro 4yacoB 1o teme
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Tema 6. HacsieICTBEHHOCTh U U3MEHYHUBOCTH OPraHM3MOB

6.1 | I'eneTnka — Hayka 1 [Ipenmer u 3a1a4M FTEHETUKM. PackpsiBaTh conepkaHne TEpMUHOB
0 HACJIEJCTBEHHOCTH Ponb nuTonorun u sSMOpHOTIOTUN Y TIOHATHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUU T'€HETUKU. Brian (beHOTHI, XpOMOCOMBI, aJUICIIbHBIE TEHBI
POCCUMCKUX U 3apyOeKHBIX YUEHBIX (ayenu), rOMO3UroTa, FETEPO3UTOTA,
B pa3BUTHE T€HETUKHU. METO/Ibl TEHETUKH | TOMUHAHTHBIN NMPU3HAK (TEH),
(TMOpUIOTIOTUYECKUH, pEeLeCCUBHBIN MpU3HAK (T€H), YucTas
UUTOT€HETUYECKUM, MOJIEKYISIPHO- JUHUS, THOPUL.
TCHETHYECKUH ). [IepeuncnsaTh U XapaKTepU30BaTh
OCHOBHbIE T€HETUYECKUE TTOHSATHUSL. METO/Ibl TEHETUKH: THOPUAOIOTUIECKUMA,
['eneTnueckast CHUMBOJIMKA, UTOT€HETUYECKU, MOJIEKYJISIPHO-
UCIIOJIb3Y€EMas B CXEMaX CKPEIIMBAHUN. IF€HETUYECKUI; JIOMUHAHTHBIE
Hemoncmpayuu: Y PELIECCUBHBIE PU3HAKU PACTEHUI
Ilopmpemui: I'. Mennens, T. Mopras, Y )KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKoB, ITonp30BaThCS reHETUYECKOU
H. B. Tumodeen-Peconckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
ObopyodosaHnue: MOCIb- ANITUIMKALINS JUIS1 3aIIUCU TEHOTUITUYECKUX CXEM
«MOHOTMOPUTHOE CKPEIIMBAHKEY, CKpELIMBaHHUS
repbapuii «['opox moceBHOW»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpreiBath conep:xaHue TEPMUHOB
HACJICIOBAHUS MIPU3HAKOB, YCTAHOBJICHHBIE Y TIOHSTHI: MOHOTUOPHTHOE
IIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpelIuBanue, (eHOTUITNYECKUE
MonorubpuaHoe CKpenIuBaHue. 3aKOHeTMHO00pa3us TPYIIbI, THOPHUIOIOTHIECKUN METO/I,
CKpELIMBAHUE ruOpUI0B MEPBOIro NoKoJeHus. [IpaBuino | yucThie TMHUM, JOMUHUPOBAHUE TEHOB

AJOMUHUPOBAHUA. 3aKoH pacliCIlICHUA
IMPHU3HAKOB. ['mnmoTtes3a 4YnucTOThI raMeT.
[TonHOEM HenmoaHOE AOMHWHHUPOBAHMC.

(moJIHOE, HEMOJHOE), PaCIEIIIICHHE
B IIOTOMCTBE.
OnuceIBaTH METOIMKY MPOBEICHUS
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Hemoncmpayuu:

Ilopmpemor: I'. Mennens.

Tabauysl u cxemovl: «MOHOTUOPUTHOE
CKpELIMBAaHUE U €T0 HIUTOTC€HETHYECKas
OCHOBa», «3aKOH PacCILEIUICHUS U €ro
LUTOTEHETHUYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMETY.

Obopyoosarue:

MOJIeTH-aNIINKauu « MoHOTHOpUIHOE
cKpeuiuBanue», «Hemomnnoe
JOMUHUPOBaHUEY, repOapuii «I"opox
IIOCEBHOW»

['. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HAaCJICOBAaHUsI OJHOM Mapbl IPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpriBath coniepxkanre 3aKOHOB
eIMHOO00pa3usi THOPUIOB EPBOTO
MOKOJIEHUS U 3aKOHA PACILEIICHHUS.
OOBACHATDH TUIIOTE3Y UUCTOTHI TaMET.
3anuceiBaTh CXEMbl MOHOTHOPUTHOTO
CKpEUIUBaHUS, OOBSICHATh €r0
LIUTOJIOTUYECKNUE OCHOBBI U PEIIATh
T€HETUYECKHUE 3a/1a4

HAa MOHOTHMOPUIHOE CKpEIMBaHUE

6.3

JurubpuaHoe
CKpENIMBaHHUE.
3aKOH HE3aBUCUMOT'O
HacJIe0BaHMS
MIPU3HAKOB

JlurubpunHoe cKperBanue. 3akoH
HE3aBHCUMOTO HACIICIOBAHMS
mpu3HaKoB. [[uToreHeTHYeCKre OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHUS.
AHaIM3UpYyoIIee CKpeIuBaHue.
Hcnonp30BaHre aHATM3UPYIOIETO
CKpENIUBAHUS JIJIS1 OTIPEICTICHUS
TCHOTHUIIA OCOOH.

Hemoncmpayuu:

Ilopmpemeor: I'. Mennens.

Tabauywl u cxemvl: «JlurudbpuaHoe
cKpeluBanuey, «llutonorndyeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopyoosarue: MOACIb- aANTUTUKALIUS
«JuruOpunHoe cKpermBaHue»

PackpsiBaTh coaepxkaHne TEPMUHOB

U TIOHSATHUM: TUTHOPUIHOE CKpEIIUBAHUE,
AHAJIU3UPYIOLIEE CKPEIIMBAHUE.
OnuceiBaTh onbIThI I . Menaens

10 U3YUYEHUIO HACJIEIOBAHUS IBYX Tap
MPU3HAKOB Y TOPOXa IMMOCEBHOTO.
PackpbiBaTh comepkaHue 3aKoHa

HC3aBUCUMOI'OHACJICAOBAHUS IIPU3HAKOB.

[IpuMeHAT, MAaTEMAaTUYECKHUN PACUET
C IOMOIIBKD METOJIa NEPEMHOKEHUS
BEPOSATHOCTEW M 3aIMCh C MOMOILBIO
(EeHOTUITMYECKUX PaUKaIoB
pacIICIUIEHUs MPU3HAKOB Y TOTOMKOB
1o (PEHOTUITY U TEHOTHITY.
3anuchIBaTh CXEMbI JTUTHOPUIHOTO
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CKpEIINBAaHUSA, OOBSACHATH €TO
LIUTOJIOTUYECKNE OCHOBBI U PELIATh
TeHeTUYECKUE 3a/1a4M Ha TUTHOPHUIHOE
CKpEILMBAHNE

6.4

CuemieHHOE
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHUE MPU3HAKOB.
Pa6ota T. Moprana no cremjieHHOMY
HacJeJI0BaHHIO TeHOoB. HapyiieHnune
CLEIUICHUS] TEHOB B pe3yJIbTaTe
KPOCCUHTOBEpa. XPOMOCOMHAs TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnueckue KapThl.
Hemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabauywl u cxemol: «Merio3»,
«I'eHeTHUECKHE KapThI PACTCHUM,
KUBOTHBIX U YEJIOBEKA,
«BzanmoselicTBrE aieIbHBIX TEHOBY.
Obopyoosanue: MUAKpoIpenapar
«JIpo3zoduna» (HopMa, myTanuu GopMbI
KPBUIbEB M OKPACKH TeJIa), MUKPOCKOTI,
moaenb-antuinkanus «Ilepexpect
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
paoomul:

JlaGopatopnas pa6ota Ne 5. «M3yuenue
PE3yIBTATOB MOHOTHOPUTHOTO

U TUTHOPUIHOTO CKPEITUBAHUS

PackpeiBath conepxaHue TEpPMUHOB

Y IIOHATUI: CLIEINIEHHOE HACJIEI0BAaHNE
IPU3HAKOB, PEKOMOMHALINS [€HOB,
TE€HETUYECKUE KAPTHI XPOMOCOM,
MOPTraHu/a.

Ha3spiBaTh OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOU T€OPHUH
HacneacTBeHHOCTH T. Moprana;
pacKpbIBaTh CoAepKaHNE PabOThI

T. Moprasa no CueryieHHOMY
HACJICJOBAHUIO T'€HOB U IPUYHHBI
HapyLIEHUS CLUEIICHNS MEXK 1y T€HAMHU.
3anuchIBaTh CXEMbI CKPELMBAHUS

IIPY CLICTUICHHOM HacCJIeI0BaHUH,
OOBSACHATH IPUYUHBI PEKOMOMHALINN
I'€HOB, OIIPEAEIIATH YUCIIO TPy
CLEIUICHUS T€HOB; PEIIATh TCHETUYECKHE
3a/1a41 HA CLEIUIEHHOE HACJIEA0BaHNE
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y Ip030(HIIBI HA TOTOBBIX

MHKpOIIpenapaTax»

6.5 | I'eneruka nona. I'eneTuka nona. XpoMOCOMHOE PackpeiBath conepkaHue TEPMUHOB
Hacnenosanue OIIpe/ieNICHUE M0JIa. AyTOCOMBI Y TIOHATHUIA: XPOMOCOMHBIN Habop,
IIPU3HAKOB, U TI0JIOBbIE XPOMOCOMBI. 'OMOTaMeTHbIE | @YyTOCOMBI, II0JIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C I10JIOM U T€TEPOraMETHBIE OPTraHU3MBI. TOMOTaMETHBIM I10J1, TETEPOraMETHbBIN

HacnegoBaHue Npu3HaKoOB, CUEIJIEHHBIX | IIOJI, CLCIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C TI0JIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATD HUTOJIOTUYECKIE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOTI'0 MEXaHU3MA ONIPEICIICHUS
H.U. BaBuios. [10J1a y pa3JIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa TIONIAY, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HaCIE0BaHus, HACJICIOBAHUs IPU3HAKOB, CLIETUIEHHBIX
CLIECIJIEHHOTO C IOJI0M», «KaproTuIibl Y HE CLCIUICHHBIX crojoM. Pemarts
YeJI0BEKa U KMBOTHBIX) TEHETUYECKUE 3a/1a4U HA HACJIEOBAaHUE
CLEIUICHHBIX C II0JIOM IIPU3HAKOB

6.6 | I3MeHYHBOCTb. N3menunBOCTh. Buabl N3MEHUNBOCTH: PackpsIBaTh cofepkaHue TEPMUHOB
Henacnencreennas HEHACJIEICTBEHHAs U HACJICACTBEHHAS. Y IIOHATHN: U3MEHYUBOCTD,
U3MEHUYUBOCTb Ponb cpenpl B HEHACIEACTBEHHOM HACJICICTBEHHAs U3MEHYUBOCTb,

M3MEHYMBOCTH. XapaKTEPUCTUKA
MOIU(UKALTMOHHOW N3MEHUYNBOCTH.
BapuaumoHHbII psia M BapualMOHHAas
kpuBas. Hopma peakiuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IPU3HAKU U UX HOPMA PEaKLUU.
CaoiicTBaMoa(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEACTBEHHAs! U3BMEHUYHUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHYUBOCTb,
BapUallMOHHBIN psiJl, BapHaHTa,
BapuallMOHHAsl KpUBas, MPU3HAK,
HOpMa PEeaKlUM, KOJTUYECTBEHHBIE
Y KaYECTBEHHbIE IPU3HAKH.
KnaccuduimpoBats BUIbI
M3MEHYMBOCTU U BBISIBIIATH UX
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Hemoncmpayuu:

Tabauysl u cxemol: «Busl
U3MEHUYUBOCTWY, «MoaudukanmoHHas
U3MEHYUBOCTHY.

Jlabopamopnvie u npakmuueckue
paoomul:

JlaGopatopnas pabota Ne 6. «M3ydenue
MOAU(PUKAIIMOHHON N3MEHUNBOCTH,
NOCTPOEHUE BAPUAIMOHHOIO psija

Y BapUAaLlMOHHOU KPUBOW»

OMOJIOrMYeCcKre 0COOEHHOCTH.
[lepeuncnsaTe CBOMCTBA
MOIU(PUKAIMMOHHON N3MEHUYUBOCTH

1 OOBSACHSTDH €€ 3HAUCHUE

TSI OPTaHU3MOB.

PazanuaTh KOJIMYECTBEHHBIE

Y Ka4eCTBEHHbIC NTPU3HAKH; CTPOUTD
BapUAIIMOHHBIN PsiJl, BAPUALIMOHHY O
KPUBYIO, BBIYUCIISITh CPEIHEE 3HAUCHHE
MpU3HAKa

6.7

HacnencrsenHas
W3MEHYUBOCTH

HacnencrenHnasi, uiny reHoTUII4YeCcKast
n3MeHunBoCTh. KoMOnHaTuBHAs
M3MEHYMBOCTb. MeHO03 1 OJI0BOU
npolecc — OCHOBa KOMOMHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAS
W3MEHYHUBOCTD.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTa ¥ npU4MHBI My TallUN.
MyTarennbie (GaKkTOpBbI.

3aKOH rOMOJIOTUYECKHUX PSJIOB

B HACJIEICTBEHHON U3MEHYMBOCTU
H. . BaBusnoa. Buesnepnas
HACJIEACTBEHHOCTh U U3MEHUYHUBOCT.
Hemoncmpayuu:

Ilopmpemeur: I'. ne @pus, H. . BaBunos.

Tabauyst u cxemol: «MyTanioHHast

PackpbIBaTh copepkaHue TEPMUHOB
Y TIOHATUI: HACJIEICTBEHHAS
U3MEHYUBOCTb, KOMOMHATUBHAS
U3MEHYUBOCTb, MyTAaLlMOHHAS
U3MEHUYUBOCTb, MyTaHT, MyTallUU:
T€HHBIE, XPOMOCOMHbBIE, T€HOMHBIE;

MNOJMUIIIION AN, aHCYIIIION WA, MyTarCHEI.

XapakTepu30BaTh HACIEACTBEHHYIO
U3MEHYHMBOCThH; POPMYITHPOBATH 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJIEJCTBEHHOM N3MEHUYMBOCTH

H. 1. BaBusioBa 1 0OBSICHATBE €ro
3HAYEHHUEJIST OMOJIOTHU M CEJIEKIUH.
KnaccudummpoBats MyTanuu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOJUTD
IIPUMEPBI My TallUH.

OOBSICHATH MPUYNHBI BOSHUKHOBCHHS
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U3MEHYUBOCTHY.
ObopyoosaHue: MUKPOCKOTI,
MHKponpenapat «Jlpozodpunay (Hopma,
MyTauu (pOpMbI KPBUTEEB H OKPacKa
TeJa); KOMHATHBIE PACTEHUS C IECTPOH
OKpAaCKOM JIMCTHEB.

Jlabopamopnuvie u npakmuuecxkue
paoomul:

JIabopatopHas pabota Ne 7. «Ananu3
MyTalui y 1po30(uisl Ha TOTOBBIX
MUKpOIIpenaparax»

MyTalui, poib (HaKTOPOB-MyTareHOB.
CpaBHUBaTh BUBI MYTallUii; BBHISBIISITH
IIPUYMHBI HACIEACTBEHHOU
U3MEHYHMBOCTU, UCTOYHUKH MyTareHOB
B OKpYKaroliei cpeie (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEICTBEHHOCTh U N3MEHUYUBOCTD

6.8

I'eneTnka uenoBeka

I'eneruka yenoseka. Kapuorun
YyeJI0BEKa.

OCHOBHBIE METO/IbI T€HETUKH UEJIOBEKA:
reHeaJoTHYeCKUi, OJIM3HEIIOBBIN,
IIMTOr€HETUYECKUI, OMOXMMHYECKHUH,
MOJIEKYJISIPHO-TE€HETUYECKUIA.
CoBpeMeHHOE OIpe/IeJICHUE NTeHOTUMA!
MMOJITHOTEHOMHOE CEKBEHUPOBAHHUE,
T€HOTUITMPOBAHUE, B TOM UHCJIC

¢ nomoisto I11P-ananmu3a.
HacnencrBennsie 3a00J1eBaHUs
yeJIOBEKa: reHHbIe 00JI€3HH, 00JIE3HU

C HacJIeICTBEHHON
PEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nu. ComaTHUeECKHE

Y TEHEPATUBHBIC MYyTallUU.

PackpeiBaTh coaepkaHuEe TEPMUHOB

Y TIOHATHN: KApUOTHII YEJIOBEKA,
IIUTOT€HETUUECKUI METO/L,
TeHEeaIOTUYECKUI METOI, POAOCIOBHEIE,
ONMU3HELOBBIM METO/1, HACIICJICTBEHHbBIE
0oJie3Hu: (MOHOTEHHBIE,

C HaCIIEACTBEHHOU
PEIPaCIOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUYECKOe
KOHCYJIbTHPOBAHUE.

[lepeuncasiTb 0COOEHHOCTH U3YUYECHUS
T'€HETHKH YeJIOBEKa; IPUBOIUTH
IpUMeEpPbI HACIECTBEHHBIX O0se3Hen
YeJI0BEKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKN; 0OOCHOBBIBATH 3HAUCHUE
MeIMKO-T€HETUYECKOTO
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CrtBosioBbie Ki1eTKU. [IpUHIIUTIBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKH,
pOoPUIAKTUKY U JICUCHUS TEHETUIECKUX
OoJre3Heil. MemKo-reHeTHIeCKOe
KOHCYJIbTUPOBaHKE. 3HAUCHHE
MEJUIUHCKON T€HETUKH

B IIPEJOTBPAIICHUU U JICUEHUU
FeHETHYCCKUX 3200JICBaHMI YEIIOBEKA.
Hemoncmpayuu:

Tabauywvr u cxemwi: «HaciienoBanue
pesyc-pakropay, «I'eHeTuka rpyri
KpOBW».

Jlabopamopnule u npakmuyeckue
paoomol:

[IpakTuueckas padora Ne 2.
«CocraBlieHHE M aHAJIU3 POJIOCTOBHBIX
YeJI0BEKa

KOHCYJIbTUPOBAHHS.
BrIsSIBIISATE M CpaBHUBATH MEXKITY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
YEJI0BEKA.

CocTaBisATh U AaHAIM3UPOBATH
POAOCIIOBHBIE YETI0OBEKA

HToro 4yacos 1o teme

8

Tema 7. Ceniekuusi opranus

MOB, OCHOBBI

OMOTEXHOJIOTHH

7.1

Cenekuus Kaxk HayKa
M TIpOIIeCC

1

Cenekuys Kak HayKa U IpolLiecc.
3apokIeHHNE CENEKINU U JJOMECTUKAIIUS.
Yuenue H. 1. BaBunosa o neHTpax
MHOT000pa3us ¥ MPOUCXOKICHHS
KYJbTYPHBIX PACTECHHUIA.

[{eHTpbI IPOUCXOXKICHUS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

PackpbiBaTh cofepxaHue TEPMUHOB
Y IOHATHUH: CEJIeKIIHsI, COPT, IOpoa,
IITaMM, JOMECTHKAIIHS,

WIN OIOMAIIHUBAHUE, IICHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KyJBTYpPHBIX pacTeHUil

U JKUBOTHBIX, THOpUAM3ALINS,
MCKYCCTBEHHBIN OTOOP.
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Hemoncmpayuu:

Ilopmpemui: H. 1. BaBuios.
Tabauywvt u cxemol.: kapTa «LleHTpBI
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYpHBIXpacTeHui», «[1oponsl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUIY.
ObopyoosaHue: MyJSIKH THIOIOB

¥ KOPHEIUJIO0B TUKUX (HOpM U
KYJBTYPHBIX COPTOB PaCTE€HUI;
repOapuii «CeabCKOX035HCTBEHHBIE
pacTeHus»

HaspiBaTh 1 CpaBHUBAaTh OCHOBHBIE
ATaIbl Pa3BUTHSI CEJIEKIIUH.

N3narars yuenne H. 1. BaBuiiosa

0 LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUN; pa3anuyaTh LEHTPHI HA KapTe
MHPA, CBA3BIBATH NX MECTOIOJIOKEHNE
C OYaramu BO3HUKHOBEHUS JPEBHENUIINX
[UBWJIN3AIINH.

CpaBHUBATB COpTa KYJIbTYPHBIX
pacTeHuil, HOPOAbI TOMAIIHUX
YKUBOTHBIX U UX JUKHUX IIPEIKOB.
OueHuBaTh PoJib CEJIEKIIUU

B 00ecrieYeHUH IPOJJOBOJIbCTBEHHOM
0€30MacHOCTH YEeJI0BEUECTBA

7.2

MeTtonrsl u
JIOCTHIKCHUS
CEJIEKI[UU PACTCHUN
1 JKUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJIEKIUU.
MaccoBblif 1 UHAUBUYaTIbHBINA OTOOPHI
B CEJICKLUN PACTCHUM U >KMBOTHBIX.
Ouenka 3KcTephepa.
biM3KOpOACTBEHHOE CKPEIIMBAHNE —
UHOpuAMHT. Yucras nuHus.
CkpelrBaHUe YUCTHIX JTUHUH.
I'erepo3suc, uiu rudbpuaHas cuia.
HepoxcTtBeHHoe ckpelnuBaHue —
aytopuauHr. OTHaneHHas
ruOpuan3aIys U eeycrexu.
HckycCTBEHHBIM MyTareHes3 U Mojay4eHue
MOJUIIIIONAOB. JIOCTHMKEHUS CENeKINN

PackpbiBaTh cofep:kaHue TEPMUHOB

Y TIOHATHUI: HICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, MHAUBUYaJIbHBIHI
0TOOP, IKCTEPhEP, OIM3KOPOJICTBEHHOE
CKpeIlMBaHUe, YUCTasl JIMHUSA, TETEPO3UC,
HEPOJICTBEHHOE CKpPELIMBAaHUE,
HCKYCCTBEHHBI MyTareHes,
noymruonpl. CpaBHUBATH (POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBoOro

Y UHAWBUYAJIEHOTO), BUIBI
rubpuau3anuu (OJIU3KOPOICTBEHHOM

¥ OT/JIAJICHHOM ), CIIOCOOBI MOTyYCHHUS
MOJIUTUIOUIOB.
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PaCTEHHI, 5)KUBOTHBIX
MMUKPOOPTaHNU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. M1BaHOB.
Tabauysl u cxemol: «OTHATCHHAS
rubpuanzanus», «PaboTel akagemMuka
M. @. UBaHoBa», «Ilomunmonausy.
Obopyoosanue: MyJISKU TUIOJ0B U
KOPHETUIOI0B AUKHUX (HOpM U
KYJBTYPHBIX COPTOB PACTEHUH.
Jlabopamopnuvie u npakmuuecxkue
paoomul:

Okckypcus «OCHOBHBIE METOIBI U
TOCTUKEHUS CEJIEKIUN PACTCHHUN U
KUBOTHBIX (Ha CEIEKIMOHHYIO CTAHIINIO,
IJIEMEHHYIO depMy,
COPTOUCTIBITATENIbHBIN YyYaCTOK

WIH TETUIMYHOE XO3SHUCTBO)

[TpuBOIUTE IPUMEPHI JOCTUKECHUN
CEJICKLIUH PACTEHUN U )KUBOTHBIX

7.3

buorexnonornsa
KaK OTpaciib
MIPOU3BOJICTBA

buortexHonorus Kak 0Tpacib
MPOU3BOJICTBA. ['€eHHAsA MHKEHEPUSI.
Otanbl co3nanus pekomOuHantHo JJHK
U TPaHCTE€HHBIX opraHu3MoB. KieTounas
uHxeHepus. KieTouHnble KyJbTyphl.
MUKpOKIIOHATIBHOE Pa3MHOKECHHE
pacrennii. Knonuposanue
BBICOKOMPOTyKTUBHBIX

PackpsiBaTh coaepxkaHue TEPMUHOB

Y TIOHSITUI: OMOTEXHOJIOTHSI, KJIETOYHAs
VH)XEHEPUs, TCHHASUHKECHEPHS,
KJIOHHPOBAHHE, TPAHCTCHHbBIE
opranu3Mmbl, 'MO (reHeTudecku
MOAU(PUITUPOBAHHBIE OPTAaHU3MBI).
XapakTepru3oBaTh OMOTEXHOIOTHIO KaK
OTPACIIb IPOU3BOJICTBA, OCHOBHBIE
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CETbCKOXO3SMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKUE TIPOOIEMBI.
I'MO — reneTuuecku
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
Hemoncmpayuu:

Tabnuywvl u cxemolr: «OOBEKTHI
omoTexHoJgorum», «Kietounsie
KYJBTYPbI U KIIOHUPOBAHHEY,
«KoHcTpyupoBaHueu MepeHoc reHoB,
XPOMOCOM)

TOCTIKEHHSI OMOTEXHOJIOTUY B 00J1aCcTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO X031iCTBA
Y MEJUITUHBI.

[lepeuucnsaTh U XapaKTepU30BaTh
OCHOBHBIEMETOBl U JOCTHKCHHSI
OMOUHKEHEPHU.

OO6cy)kmaTh SKOJIOTHIESCKHE

U DTUYECKUE aCTEKThI HEKOTOPBIX
WCCJICIOBAHMUM B 00JIaCTH
OMOTEXHOJOTHH (KJIOHUPOBAHMS,
MCKYCCTBEHHOTO OTUIOJIOTBOPEHUS,
HaIPaBJIEHHOTO U3MEHEHHS TeHOMA

Y CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

Htoro yacoB no teme 3
PesepBHoe Bpems |
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KVIACC

Ne
/11

HaumenoBanue
pa3ziesioB U TEM
y4eOHOro mpeameTa

KomxuuectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BU/IBI IEATEILHOCTH
00yJaronuxcs

Tema 1. DBoOJMIOIIMOHHAS OHOJIOTHSA

1.1

DBOJIOLUS U METOJIBI
ee U3yUYeHUsI

1

[IpeAnochbUIKM BOBHUKHOBEHUS
HBOJIIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS
TEOpHUs U €€ MECTO B OMOJIOTHUHU.
BinusiHue 3BOIIOLIMOHHOM TEOPUU

Ha pa3BUTUE OMOJIOTUU U APYTHUXHAYK.
CBueTENHCTBA SBOJIOLUU.
[TaneonTonornyecKue:
MOCJIEIOBATEIHLHOCTD MOSIBICHUS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOHCH,
nepexoaHbie POpMBI.
buoreorpaduueckue: cxoncTso

u paznmuune (ayH udaop MaTepruKoB
U OCTPOBOB. DMOPHOIOTUYECKUE!
CXOJICTBAU PA3INIUSI SMOPHUOHOB PA3HBIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE:
rOMOJIOTUYHbBIE, AaHAJIOTUYHbIE,
PyAUMEHTApHBIE OpraHbl, aTABU3MBI.
MounekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXAHU3MOB
HACJICJICTBEHHOCTH W OCHOBHBIX

PackpeiBaTh coiepkaHne TEPMUHOB
Y TIOHSITHIA: BOJIIOIIHS, IEPEXO/THBIC
bopMBbI, PUIOTEHETUYECKUE PSIJIBI,
BUJIBI-DH/IEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIbIIIIEBOTO CXO/ICTBA,
OMOTeHEeTUYECKUI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpTaHbl, pyAMMEHTAPHBIE OPTaHbI,
aTaBU3MBI.

[TepeunciaTh OCHOBHBIC ATAIBI PA3BUTHUS
HBOJIIOLIMOHHOU TEOPUHU.
XapakTepru3oBaTh CBUACTEIIHCTBA
IBOJTIOLIAM: TTAJICOHTOJIOTUYECKHE,
ounoreorpaduyeckue,
IMOPHUOJIOTHIECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXMMHYECKHE.

[TpuBOIUTH MIPUMEPHI TIEPEXOTHBIX
dbopM opraHu3MoB, PHIOTEHETUIECKIX
PSIOB.

[TpuBOIUTH (HOPMYITUPOBKH 3aKOHOB
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METa0OJMYECKUX MyTeH y BCEX YKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Llopmpemuwi: K. JIunnen, X. b. Jlamapk,
Y. {apsuHn, B. O. KoBaneBckui,

K. M. bap, 3. I'ekkens, ®. Mrosep.
Tabauywvl u cxemol.: «PazBurue
OpraHUYeCcKOTo MUpa Ha 3eMJiey,
penbedHbIe TAOIUIIBI «3aPOIBIIITN
MO3BOHOYHBIX )KUBOTHBIX),
«APXEOINTEPUKCH.

Obopyoosanue: droreorpapuaeckas
KapTa MUpa; KOJUIeKIus «DopMbl
COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX
Y PACTEHUID; BIIAKHbIE MPErapaThl
«Pa3Butne Hacekomoroy», «Pa3Butue
JISTYTITKID

OHMOT€HETUUECKOIO U 3apOAbIIICBOTO
CX0oACTBAa

1.2

Uctopus pa3utus
MPEICTABICHUHI
00 PBOJIOLINH

DBomonmoHHas teopus Y. JlapsuHna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BIKYyIIME CUITBI
HBOJIIOIIMU BUJOB 10 [lapBuny
(M30BITOYHOE PA3MHOYKEHHUE

IPU OTPAHUYEHHOCTH PECYPCOB,
HEeonpeeeHHAs U3MEHINBOCTD,
O6opn0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).

CuHTeTHYECKas TCOpPHUs 5BOJTIOINHA

PackpbiBaTh cojiep:kaHue TEPMUHOB

1 NOHATHUH: CHCTEMATHKA, €CTECTBEHHBIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOIIMOHHBIC UAEH, KOHICTILIUU

Y TEOPUU; CPABHUBATH B3TJISIABIHA BUT
u 3Bomonuio K. Jlunues, JK.b. Jlamapka,
Y. [apsuna.

OuenuBath BkiIaJ JIMHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHITH MPUHITUTIHI
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(CTD) u ee OCHOBHBICTIONOKEHUS.

Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyel u cxemol: «llomynsuuny,
«Kapra-cxema MapuipyTa myTeuecTBUs
Y. JlapsunHay, « Dopmbl 60pHOBI

3a CyLIECTBOBAHUEY», « ECTECTBEHHBIN
oTO0p», « MHOTOOOpa3ue CoOpToB
pacteHui», « MHOTOOOpa3ue mopo
KUBOTHBIX)»

OMHAPHON HOMEHKJIATYPBbl.
XapakTepu3oBaTh COACPIKAHNE

Y 3HaYEHHE YBOTIOLMOHHONW KOHIIENINN
K. b. Jlamapka.

OLeHMBaTh €CTECTBEHHO-HAYYHBIE

U COLMAJIbHO-3KOHOMHUYECKHE
MPEANOCHUIKH BOSHUKHOBEHUS
ABOJIIOLIMOHHOM Teopun Y. JlapBuHa.
PackpriBaTh cosiepaHre 3BOTIOLUOHHON
teopun. /lapBuHa; cpaBHUBATH
HEONPEETIEHHYIO U ONPEAEICHHYIO
WU3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIH 0TOOpP, POpMBI OOPHOBI
3a CyIIECTBOBAHUE.

OnuchIBaTh MOJI0KEHNUS CHHTETUYECKON
teopuu »Boonnn (CTD) u 0OBACHATH
ee 3HaueHue JUIsI0NoJIoTUn

1.3

Bun: xpurepuu u
CTPYKTYypa.
[Tonmynsupys kak Kak
AIIeMEHTapHast
€QUHULIA BUIA

Muxkpossomrouus. [lomyssanus kak
€AUHULIABUIA U IBOIOLIHH.
JHemoncmpayuu:

Tabauywl u cxemol.: «llomymsiumny,
«MyTauroHHass U3MEHYUBOCTDY.
ObopyoosaHue: MUKPOCKOTI,
Mukponpenapar «Jlpo3oduna» (Hopma,
MyTaIu (OPMBIKPBUTEEB i OKPACKH
Tena), MoJienb-anmiukanus «llepekpect

XPOMOCOM.

PackpbIBaTh cosepkaHie TEPMUHOB

Y TIOHSTHI : MUKPOABOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, oMYA,
reHoOoH/1, MyTaIluu, KOMOUHAITMH
TEHOB.

XapakTepru30BaTh BU]I KaK OCHOBHYTO
CHUCTEMATHUYECKYIO STUHUITY

U TIEJIOCTHYI0 OMOJIOTUYECKYIO CUCTEMY.
Brinenste kputepun Buma
(Mopdomornyeckuit, PU3NOIOTUIECKHH,
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Jlabopamopuvle u npakmuueckue
paoombul:

JlabopaTtopnas padota Ne 1. «CpaBHeHHe
BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPHIO»

OMOXMMHYECKHN, TCHETUUECKUM,
IKOJIOTUYECKUH, TeorpaduIecKuii)

Y IPUMEHATH KPUTEPUU 151 ONUCAHUS
KOHKPETHBIX BUJIOB.
XapaxkTepu30oBaTh NOMYJIALNIO KaK
CTPYKTYPHYIOEIMHHUILY BUIA U
ABOJIIOIUH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | ABuxKy1me CUIIBI JBuxyue cuibl (pakTopsl)s3Bomonun | PackpbeiBaTh cofepxaHie TEPMUHOB
(amemeHTapHbIe BHUJIOB B IpUpoJe. MyTallMOHHBIN Y TIOHATUHN: KOMOMHATHBHAsS
(bakTOpbI) 3BOJIOLUU IPOLECC 1 KOMOMHATHUBHAS U3MEHYUBOCTb, MyTallU{, MyTallMOHHBIN
WU3MEHYMBOCTG. [[ONyJIAIMOHHBIE BOJIHBI | IPOLIECC, TOMYJIALIMOHHBIE BOJIHBI,
u fpeid reHoB. M3omauus u murpanus. | Apeid reHoB, W30JSILMSL, MUTPALIUK.
Hemoncmpayuu: XapaxkTepu3oBaTh MIEMEHTAPHBIE
Tabauysl u cxemvi: «JIBUKYIIHE CUITBI (haKTOPBI IBOTIONUN: MyTAITAOHHBIN
HBOJIFOLIAM poLEeCcC, KOMOMHATUBHAS
WU3MEHYHUBOCTb, ITOITYJISILIMOHHBIE BOJIHBI,
nperid reHoB, N30ISLMSL, MUTPALIUS.
YcraHaBIMBaTh NPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3YyJIbTATOM JEHCTBHS
JBUKYLIUX CUIT (2JIEMEHTaPHBIX
(haKTOPOB) IBOJIOIIUN
1.5 | EctecTBeHHbIi 0TOOp EctectBennslit 0oT00p — HanpaBisamuid | PackpeiBaTh conepikaHue TEPMUHOB

U ero opmbl

(bakTop IBOIIOLINU.
dopmbl ecTeCTBEHHOT00TOOpA.

Y TIOHSTHI: €CTECTBEHHBIN 0TOOD,
O6opn0a 3a CyIecTBOBaHHE.
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Jemoncmpayuu:
Tabauywl u cxemol.: «ECTeCTBEHHBIN
otbop», «boprba 3a cymecTBoBaHUE

OnwuceBaTh MEXaHU3M JEHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb POPMBI €CTECTBEHHOTO
otOopa (ABMKYIIHNH, CTAOMIU3UPYIOIIHIA,
JTU3PYITUBHBIN) B CPABHUBATH UX MEKIY
co0oi1.

XapaxkTepuzoBaTh 00pEOY

3a CyIIECTBOBAaHUE U CPAaBHUBATH €€
BUJIBI (MEXKBHIOBAs, BHY TPHBHIOBAS,
Oopn0a ¢ HeOIArOoNPUATHBIMU
(dbakTOpamMu BHEIIIHEH Cpeibl)

1.6

Pe3ynbraTh
HBOJIIOLINHU:
MPUCTIOCOOTIEHHOCTh
OpraHU3MOB U
BUI000pa3oBaHue

[TpucrnocobaeHHOCTh OPraHU3MOB
KaK pe3ynbTat 3Boitoruu. [Ipumepst
MPUCIIOCOOJICHUI Y OPraHU3MOB.
Apomopdo3bl 1 A0 TN TAIIHH.
Buan BunoobpazoBanmue.

Kpurepuu Buga. OcHOBHBIE (DOPMBI
BUI000pa30BaHUs: TE€OTPAPUIECKOE,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabauysl u cxemvi:
«IIpucnocobIeHHOCTh OPTAaHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE,
«DKOJIOTUYECKOE BUI000Pa30BAHHE.
Obopyoosanue:

kosuteknus «[IpruMepsI 3aMTHBIX
MIPHUCTIOCOOTICHHUN Y )KUBOTHBIXY,

PackpbiBath copep:kaHue TEpMUHOB

U TIOHSTHI: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEJIbCTBEHHAS U
penocTeperaronias Ookpacka,
MacCKHpOBKa, BUA000pa30BaHUE.
OnuceIBaTh MEXaHU3M BO3ZHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BbIsBIIATH 110 M300paKeHUSIM, HA KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MpUuMepsI
MPUCTIOCOOJICHHOCTH PAaCTEHUI

U SKUBOTHBIX K YCJIOBUSIMCPEIbI
o0uTaHUs, TOKa3bIBATh OTHOCUTEIHLHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOICHUH.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHU3MBbI BUJ000pa30BaHUS;
OMUCHIBATh U CPABHUBATH OCHOBHBIE
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KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKU; HAOOP IJI0/10B

U CEeMSH.

Jlabopamopnvle u npakmuueckue
pabomboi:

JlaGopatopnas padota Ne 2. «Onucanue
PUCTIOCOOTICHHOCTH OPTaHU3Ma U €€
OTHOCHUTEJILHOTO XapaKTepay

(GhOpMBI IKOJOTUIECKOTO
U reorpaduyecKoroBU000pa3oBaHus

1.7 | HanpaBnenus u nmytv
MaKpOIBOJIIOLUH

Makpo3Bomronus.

DopMBbI IBOITIOINH: (DUITETHYECKAS,
JTMBEPTeHTHAs, KOHBEPTCHTHAsI,
napajuienbHas. HeobpatumocTtsb
sBomonuu. [Ipoucxoxnenne

OT HECHEINAIN3UPOBAHHBIX
TIPE/IKOB.

[Tporpeccupytomias crieIuanu3ams.
AnanTuBHAas paguarys.
Jemoncmpayuu:

Ilopmpemeui: A. H. CeBepl1ioB.
Tabauyvt u cxemol: «KApoMopdo3bDy,
«Ummoananrarumy, «Oomas
JIeTeHepaIus.

Obopyoosanue: mojeib « OCHOBHBIE
HaTPaBIICHUS SBOJIOIUNY; 00bEMHAS
Mozienb «CTpoeHue TOJI0BHOTO MO3ra
MTO3BOHOYHBIX)

PackpbIBaTh coiepkaHue TEPMUHOB

U TIOHSTHIA: MAaKPOIBOIIIOLINS, (PUIIOTEHE3,
OMOJIOTMYECKUI MPOTrpecc U perpecc,
apoMop$03, HANOATANTAIS, 00T
JiereHepalivsi, aJJaTUBHAS paualus.
Xapaktepu3oBaTb (POPMbI HIBOJTIOLIHH.
BoisiBiisiTh apoMopho3bl

Y UAMOAJanTaluy ypacTeHu!

Y )KUBOTHBIX.

CpaBHUBaTh OMOJIOTMYECKUI MpOrpecc
u Ouonoruveckuii perpecc, apomopdos,
UM0AJANTalUI0 U OOIIYIO
JEreHepaLuIo.

BBISBISITE B3aUMOCBS3M MEXKITY Ty TSIMU
Y HaIpaBJICHUSIMU HBOJIIOIIUU

y PacTeHHM U >KUBOTHBIX

HToro 4yacoB 1o teme
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emuie

2.1 | Ucropus Xu3Hu

Ha 3eMJI€ U METOJIbI
€€ U3YUYCHHUS.
I'mmoTe3nl
MIPOUCXOKICHUS
’KHM3HHU Ha 3eMiie

2

JloHay4Hble MPEACTaBICHUS

0 3apOKJIeHUM XU3HU. HayuHble
TUMNOTE3bl BOBHUKHOBCHHUS KU3HU

Ha 3emJie: aduoreHe3 UMaHCIePMHUS.
XHUMHYECKas BOJIIOLMSA.
AOHOTEeHHBIN CHHTE3 OPraHUYECKUX
BEIIIECTB U3HEOPTAHUYECKUX.
DKCHEPUMEHTATILHOE TOATBEPKICHUE
XHMHUYECKOMN IBOJIIOLIMH.

HauvanpHbIie 3Tamnel OMOJIOrHIeCKOoi
sBosionuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHUE MPOTOKJIETKH.
[lepBbie KIETKU U UX SBOJIOLIMSL.
DopMUPOBaHUE OCHOBHBIX FPYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpempur:

®. Penu, JI. I1actep, C. Munep,

A. W. Onapus, I'. FOpu.

Tabauywl u cxemvt: «BO3HHKHOBEHHE
ConHEeYHOM CHCTEMBDY,

«Pa3BuTHE OpraHUYECcKOro Mupa,
«PacturenbHas KieTka», « KuBoTHasI
KJieTkay, «[Ipokaproruueckas
KIICTKA)

PackpbIBaTh conep:kaHne TEPMUHOB

Y IOHATUI: KpEeallMOHU3M, aOHOTeHE3,
BUTAJIN3M, MTAHCTIEPMUSI, OMOTIO0I3,
KOallepBaThl, IPOOMOHTHI, CHMOMOTEHE3.
XapakTepu3oBaTh METO/IbI H3yUYEHHUS
HCTOPUYECKOTO MPOIILJIOTO 3eMJIH.
[TepeuncraTb OCHOBHBIE ATAIIbI
XUMHUYECKON MOMOJIOTUYECKON
HBOJIIOLIUH.

W3naraTe cosiepkaHue TUIoOTe3 U TEOPUid
BO3HMKHOBEHUS ®U3HU Ha 3emIie
(kpealmoH13Ma, CaMOIPOU3BOIBLHOTO
3apOXkKaeHUs (CIIOHTAHHOTO),
naHcrepmuu, runore3sl PHK-mupa).
OnwuceiBaTh 3kcriepuMenTsl C. Muepa
u ['. FOpu 1o noiay4yeHuro OpraHnyecKux
BEILECTB U3 HEOPTAHUYECKUX ITyTEM
aOMOTEHHOTO CHHTE3a
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2.2

OCHOBHBIC 3TaIbI
SBOJIIOIIH
OpTraHUYECKOTO MHUpPa
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM H
neproam

Pa3Butue xxu3Hu Ha 3eMJie MO Apam

u nepuoaam. Karapxei. Apxeiickas

U IpoTepo3omckas apsl. [laneo3onckas
9pa U ee MEePUOJIbI: KeMOPHUICKHUIA,
OPJIOBUKCKUH, CUITypUNUCKHUH,
JIEBOHCKHUM, KAMEHHOYTOJIbHBIM,
MIEPMCKHH.

Me3o30lickas 3pa u €€ NEPUO/IbL:
TPUACOBBIN, FOPCKHUIA, MEJIOBOM.
Kalino3oiickas spa 1 €€ Iepuo/Ibl:
MMaJICOT€HOBBLIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapaxkTepucTrKa KjimMara

Y TE€0JIOTUYECKUX MpoLieccoB. OCHOBHBIE
3TaIlbl HBOJIIOLMH PACTUTEIBHOTO U
KUBOTHOTO MUpa. ApomMopdo3bl

y pacTeHui 1 )KUBOTHBIX. [losiBNIEHNE,
pacuBET U BBIMUPAHUE TPYII KUBBIX
OpraHu3MOB.

JHemoncmpayuu:

Tabauywvl u cxemol.: «Pa3zputne
OPraHUYECKOTO MUPAy,
TE€OXPOHOJIOTHYECKas Ta0IHIIA;
KoJuIeKIHs «DOpMBI COXpaHHOCTH
MCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.
Jlabopamopnsie u npakmuyueckue
pabombot:

PackpsiBaTh cogepxaHre TEpPMHUHOB
Y TIOHSITUI: 30H, 3pa, IEPUO,
apoMopQ0O3bl, UINOATATTAIIHH.
3HaTh MOCIE0BATELHOCTh J0HOB!
KaTapxeu, apxeu, MpoTepo30u,
dhaHepo30ii; 3p: apxeickas,
MPOTEPO30MCKas, MATIEO30UCKas,
M€E3030MCKast, KAMHO30MCKasl; IEPUOJIOB:
KEeMOPHUICKHI, OPJIOBUKCKUM,
CHJIYPUNCKHM, JEBOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKUH,
TPUACOBBIH, FOPCKUM, MEJIOBOU,
I1aJICOr€HOBBIM M HEOT'€HOBBIH,
AHTPOMNOT€HOBBIM.

XapakTepru30oBaTh OCHOBHBIE COOBITHS
B PAa3BUTUU OPraHUYECKOr0 MUpa

I10 3paM U NIEPUOJIaM F€0JI0THIYECKOM
VCTOPHH; ITAIbl PA3BUTUS
PaCTUTENIBHOTO U JKUBOTHOT'O MHPA.
Boinenutsb riaaBHbie apoMop(o3b
pacTEeHH U )KUBOTHBIX.

CpaBHUBaTh MeX1y OO0t
MPEICTABUTENIEN CUCTEMATUUECKHUX
IPYIII OPraHU3MOB, BBISIBJISTH UEPThI
YCJIOKHEHUSI U TPUCTIOCOOIIEHHOCTH
K YCIIOBUSIM KU3HU
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[TpakTuueckas pabota Ne 1. «M3zyuenue
UCKOMAeMbIX OCTATKOB PAaCTECHUI

U KUBOTHBIX B KOJIICKIIHSIX).
DKCKypcust « IBOJIOLHUS
OpPraHMYECKOI0 MUpa Ha 3eMJIe»

(B eCcTeCTBEHHO-HAyUYHBIN
WIMKPAEBETUECKUN My3€il)

2.3 | CoBpeMeHHas CucremMa opraHu4eckoro Mupa Kak PackpriBatTh coaepixanue TEPMUHOB
CuCTEMa oTpakeHue SBoIoLUH. OCHOBHEIE Y [IOHSATHUM: CHCTEMATUKA, UCKYCCTBEHHAS
OpraHUYEeCKOTro MUpa CHCTEMAaTUYECKUE TPYNIBI OPraHU3MOB. | U €CTECTBEHHAs KacCU(pUKALuS,

Jemoncmpayuu: OMHapHasi HOMEHKJIATypa, MPUHIUI
Tabauyvt u cxemol: «COBpeMeHHasI NCPAPXUIHOCTH.
CHUCTEMa OPraHUYECKOro MHUpPa» XapakTepu3oBaTb COBPEMEHHYIO
CHUCTEMY OpPraHUYECKOro Mupa
2.4 | DBomroMs YeI0BEKa DBOJIONMS Y€JIOBEKA. AHTPOIIOIOTHS PackpbiBaTh coziep:kaHue TEPMUHOB

(aHTpOIMIOTEHE3)

KakK Hayka. Pa3Butue npeacraBiieHUM
0 MPOUCXOKICHUH YeJIOBEKa. MeToabl
M3y4deHHs aHTponorenesa. CxoacrTaa
Y pa3iinuus 4e€JIOBEKA U )KUBOTHBIX.

CucremaTnueckoe MoJIoKeHUE YeJIOBEKa.

Jemoncmpayuu:

llopmpemui: Y. JlapBuH.
Tabauywl u cxemwvl: «CpaBHEHUE
AHATOMHYECKUX YePT CTPOCHUS
YEJI0BEKA M YEJIOBEKOOOPA3HBIX
00e3bsTHY.

Obopyoosanue: CIENKN

Y TIOHSITHI: aHTPOTOJIOT U,
aHTPOIOTEHE3, UETIOBEK Pa3yMHBIH
(Homo sapiens), npsiMOX0XIeHUE,
BTOpAasi CUTHAJIbHASL CUCTEMA.
[lepeuuncnsaTs 3aaa4n aHTPOIOJIOTHH,
ATANbBICTAHOBIICHUS U Pa3BUTHUSA
IpEeCTaBICHUI O POUCXOKICHUH
YeNoBeKa.

W3naratb OCHOBHBIE MOJIOKECHHUS
teopun Y. JlapBuHa, KpUTHUYECKU
OIICHUBATh HEHAYYHYIOUH(DOpMAIIIIO
0 TIPOMCXOKJICHUHU YEIIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/ I
NIepPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

3HaATh CUCTEMATUYECKOE MOJI0KEHUE
Busa Homo sapiens, mepedncists ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THI, KJ1acc, OTPSL

u Jp.).

VYcraHaBIMBaTh Ye€PThl CXOJICTBA U
pasiuyuiiuenoBeka 1 >KUBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYEHUE
HAYYHbIX 3HAHUI O MPOUCXOKICHUU
yeJioBeKa JIJIsl IOHUMaHUsI MEeCTa U POJIH
YyeJioBeKa B MPUPOJIE

2.5

JIBUKyIIME CUITBI

(dakTopsl)
aHTPOIIOTEHE3a

JIBmokyue cuibl ((hakTopbl)
anTpornorene3a. HacrneacrseHnast
U3MEHUYUBOCTH M €CTECTBEHHBIN OTOOP.
OO0mecTBeHHBIN 00pa3 KU3HU,
U3TOTOBJICHHUE OPYAHA TPYy/a,
MBIIUICHUE, PEUb.

Jemoncmpayuu:

Tabnuysl u cxemol: «CpaBHEHHUE
aHATOMHYECKHUX YePT CTPOCHUS YETIOBEKA
Y YeJI0BEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

Obopyoosanue: MyIsHKA
«IIponcxoxnenue yenoseka
(TaJIEOHTOJIOTHYECKIE HAXOJTKHU )»

PackpsiBaTh conep:kanue TEPMUHOB
Y TIOHATHH: (aKTOPBI aHTPOIIOTEHE3A,
IPYNIIOBOE COTPYIHUYECTBO, PEUb,
opynuiHas AesITebHOCTD,
oJIUMOpP(U3M.

XapakTepu30BaTh IBHKYIINE CHITBI
(dakTOphI) aHTpOIIOTEHE3A:!
OMOJIOrHYECKHE U COIMAJILHEIE,
CpPaBHUBATH UX MEXKIAY COOOM
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2.6

OCHOBHBIE CTAIUU

OcHOBHBIC cTaauu M1 BETBHU 5BOJJIIOITNHU

PackpbIBaTh conep:kaHne TEPMUHOB

ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAIIONUTEKH, Yem0oBeK Y TIOHSITHIL: aBCTPAJIONUTEK, YETOBEK
yMebii, YenoBek npsamMOXOoasIni, YMEIIbIM, YEJIOBEK PSIMOXOISAIINMN,
UYenosek HeanaepTanbeku, Yenosek HeaHaepTajel, KpOMaHbOHEL],
pPa3yMHBbIM COBPEMEHHOTO THIIA. HEOJIMTUYECKAs] PEBOJIIOLINS,
Haxonku uckonaemeIX OCTaHKOB, EPBOOBITHOE UCKYCCTBO.

BpEMSI CYLIECTBOBAHUS, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacnpocTpaHeHus, 00beM roJIOBHOTO c000i1 OCHOBHBIE CTaJINU IBOJIIOLUU
Mo3ra, 00pa3 )KU3HHU, OPYIUsL. 4eJI0BEKa: XPOHOJOTUYECKUNA BO3paCT,
emoncmpayuu: apeaj pacpoCTpaHeHus1, 00beM
Tabauysl u cxemol: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 )KU3HU
NAJIEOHTOJIOTMYECKUX HAXOJOK ITPEAKOB | U OpPYIus TpyAa
COBPEMEHHOI'0 YEJIOBEKa»,
«/lpeBHenmmue moan», «/Ipesaue
moau», «llepBble COBpEMEHHBIE JIHOINY.
O60opyI0BaHKE: MYJISIKU
«I[Ipoucxoxaenue yenoBeka» (OrOCTbHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA,
HEeaHAepTallblia, KPOMAHbOHIIA); CIEIKU
VI N300paKeHUs] KAaMEHHBIX OpYIuil
NEPBOOBITHOIO YEJIOBEKA: KAMHU-
qomnmnepsl, pyouiia, ckpedia

2.7 | YenoBedeckue pacsl Yenoseueckue pacsl. OCHOBHbIE PackpeiBath conep:xaHue TEPMUHOB

Y IIPUPOJIHBIE
aZjanTaldy YeJoBeKa

OOJIBLINE PaChl: €BPOIIEOUIHAS
(eBpasuiickas), HErpo-aBCTpAIOUHAS
(?KBaTOpHUAJIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSATHUI: pAChL, PACOTEHE3, COLIUATI-
JTApBUHU3M, PACU3M, METHUCALIUS.
XapakTepu30BaTh U CPABHUBATh
MPEICTABUTENENYETIOBEUECKHX Pac,
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YepThl MpUCIOCOOICHHOCTH
MIPEJICTABUTENIEN YEITOBEUECKUXPAC

K YCJIOBHUSIM CyIIECTBOBaHHUs. ETMHCTBO
yesoBeyecknux pac. Kpuruka
COLMAJIIBHOTO IAPBUHHU3MA U pacHu3Ma.
JHemoncmpayuu:

Tabauywvl u cxemsl.: «YenoBeueckue
pacen»

PACKpBIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, epevurciIsiTb U IPUBOJIUTh
IPUMEPHI TPUCTIOCOOIEHHOCTH YeTIOBEKA
K YCJIIOBUSIM CpPE€ibl, TPUMEPBI
MPUCIIOCOOUTENHLHOTO3HAYEHUS PACOBBIX
MPU3HAKOB.

Jloka3piBaTh €AMHCTBO BU1a Homo
sapiens, HAyYHYI HECOCTOSATEIbHOCTh
PACOBBIX TEOPHM, UAECH COLMAIBHOTO
JlapBUHU3MA U pacusma

HToro yacoB nmo teme

9

Tema 3. Opranu3msl 1 OKpYyKawIIas cpeaa

3.1 | Okomorus Kak Hayka 1 DKOJOrus Kak HayKa. 3aiaunu pa3iensl | PackpbeiBaTh cojepaHue TEPMUHOB
DKOJIOTHUH. Y TIOHSTUI: DKOJIOTHs, MTOJIEBBIE
MeToapl 3KOJIOTHYECKHUX UCCIICIOBAHUN. | HAOTIOAEHHUS, DKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY>KAIOIIEH Cpebl,
COBPEMEHHOI'0 Y€JIOBEKaA. MOJIETUPOBAHUE, FIKOJIOTHUYECKOE
Jlemoncmpayuu: MHUPOBO33PEHHUE.
Ilopmpemui: A. 'ymO0IBAT, [lepeuncnsaTh 3a/1a4n SKOJIOTHH, €€
K. @. Pynbe, O. ['exkels. paszaensl UCBS3U C APYTUMU HayKaMH.
Tabauywl u cxemor: xapta «[Ipupomnsie | XapakTepu3zoBaTh METO/IbI
30HBI 3€MJIN» HKOJIOTHYECKUX UCCIIEIOBAHUN

3.2 | Cpenbl oOuTaHus u 1 Cpenpl oOuTaHust OPraHU3MOB: BOTHAS, PackpsiBaTh conepxanre TEpPMUHOB

IKOJIOTHYECKHE
(bakTopsl

HA3eMHO-BO3IyIITHAS, TOYBEHHASI,
BHYTPU-OPTaHU3MEHHASI.
DKonoruveckue GaKkTophl.
Krnaccudukanys 5K0I0rnaecKinx

U TIOHATHUI: cpesia OOUTaHus,
IKOJIOTUYECKUE (PaKTOPHI,
OMOJIOTUYECKHUI ONITUMYM,
OTPaHUYUBAIOIINNA (JIMMUTUPYIOIININ )
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(bakTOpoB: abMOTHYECKUE, OMOTUIECKUE
Y AHTPOTIOTCHHBIE.

JleficTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OPTaHU3MBbL.

Jemoncmpayuu:

Tabauywl u cxemvi: «CpenploOUTaHUS
OpPraHU3MOBY

dakrop.

XapaKkTepu30BaTh yCIOBHS CPENL
0oOUTaHUsI OPTaHNU3MOB,;
KJIACCU(PUIIMPOBATH U XapaKTepU30BaTh
IKOJIOTHYECKHE (DaKTOPBI: a0MOTUYECKUE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceIBaTh JEHCTBUE IKOTOTUYECKUX
(aKTOpOBHA OPTAaHU3MBI.
XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHHUS U KU3HEJCATEIIbHOCTH
pacTeHui U )KUBOTHBIXPA3HBIX CPE
oOuTanus

33

AOuoTnyeckue
(bakTopsl

Aobuotuueckue pakTophl: CBET,
TeMITepaTypa, BIAKHOCTb.
®dortonepuoansm.IIpucnocobdiienus
OpraHU3MOB K IEUCTBUIO aOMOTUYECKHUX
bakTopoB. buonornueckuepuTMBbI.
JHemoncmpayuu:

Tabauyvt u cxemol: «OOTOMEPUOTUZMY.
Jlabopamopnvle u npakmuyeckue
paoombul:

JlabopaTtopnas padota Ne 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHui U3 pa3HbBIXMECT OOUTAHMS.
JlaGopatopHas padota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeyCa»

PackpbIBaTh cosiep:kaHle TEPMUHOB

U TIOHATHI: abnoTHUeckue (GaKkTophI,
dboTonepruoan3M, OMOTOTUIECKUE
PUTMBI.

AHanmu3upoBaTh JEHUCTBUE CBETA,
TEMIEPATYPbI, BIAXKHOCTH Ha OPraHU3MbI
U TIPUBOAUTD MIPUMEPHI
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
[IpoBoauTh OMOTOTHYECKHE HAOTIOICHUS
U 0pOpMIIATH pe3ynbTaThl MPOBEACHHBIX
HaOIIOAeHUN
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3.4 | buotnyeckue buotnueckue daxkropsl. Buabl PackpeiBath conep:xaHue TEPMUHOB
(bakTopsl OMOTHYECKHUX B3aUMO/ICHCTBUI: U TIOHATUI:0MOTHYECKUE (PaKTOPHI,
KOHKYPEHLHU A, XUIIIHUYECTBO, CUMOHO3 XUIHUYECTBO, NTAPA3UTU3M,
1 ero ¢popmel. [TapasuTusm, Koomepanusi, | KOHKYPEHIHs, MyTyaau3M, CUMOUO03,
MyTyaJlau3M, KOMMEHCAIN3M KOMMEHCAJIM3M, HaXJI€OHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcaln3M, HEUTpaIu3M. HEUTPaAJIU3M.
3HaueHNE OMOTUYECKUX XapaxkTepu3oBaTh OMOTHYECKUE
B3aMMOJICHCTBUM JUIsl CYIIECTBOBAHMS (pakTOpHI ¥ BU/IBIB3AMMOOTHOIICHU
OpPTaHU3MOB B IPUPOAHBIX COOOIIECTBaX. | MEXKIY OpraHU3MaMu; IPUBOJIUTH
Jemoncmpayuu: IIPUMEPHI B3aUMHOM
Tabauywl u cxemol: «llnimeBkie e IPHUCIIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHUBaATh MEXIy COOOW BHIBI
OMOTUYECKUXB3aUMOICHCTBUI
OpraHn3MOB
3.5 | Okosornyeckue DKOJIOTUYECKHE XapaKTEPUCTUKU PackpeiBath conepxanre TEpMHUHOB
XapPaKTCPHUCTUKHA MOy JIsIHUH. OCHOBHBIEMMOKA3aTEIN u HQHHTHﬁ:HonyHﬂHHﬁ’ YU CJIEHHOCTD,
BHU A U IIOITYJIA TN nomyJsiguu: 9YMCJIICHHOCTD, INIOTHOCTD, IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTD,

POKIa€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[mHaMuka 9uciIeHHOCTH
MOTYJISIIIAY U €€ PEeryJISIns.
JHemoncmpayuu:

Tabnuysl u cxemor: «Ilomymsmmy,
«3aKOHOMEPHOCTH POCTA YHCICHHOCTH
MONYJISIITUN UHPY30pUHU-TY PETBKI.
Jlabopamopnsie u npaxmuyeckue

paoombul:

IPUPOCT, MUTpaLUsl, TUHAMUKA
YUCJIEHHOCTU MOMYJISLUU.
XapakTepu30BaTh OCHOBHBIE TOKA3ATENH
Y DKOJIOTHYECKYIO CTPYKTYPY
NOIYJIALIUN; OIIUCHIBATh MEXAHU3MBbI
peryJsiiuy YUCIEHHOCTHU MOMYJIALAN
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[Ipaktuueckas padota Ne 2. «Iloacuer
IUIOTHOCTH MOIYJIALIMNA Pa3HBIX BUJIOB
pacTEHUI»

HToro yacoB nmo teme

5

Tema 4. Coo011eCTBA U DKOJOTHYEeCKHE CHCTEMBI

4.1 | CoobmiecTBa 1 Coo0111ecTBO OpraHM3MOB — OHOLIEHO3. PackpbIBaTh cojiep>kaHlEe TEPMHHOB
OpraHU3MOB CrpykTypbl OHOLIEHO3a: BUIOBAs, U TIOHATUI:0MOLIEHO3, SKOCUCTEMA,
MPOCTPAHCTBEHHAsSI, TPOPUIECKAs OMOTEeO1IeHO3, BUJIBI-TOMUHAHTHI,
(muimeBas). Buabl-1OMUHAHTEI. HKOJIOTHYECKasl HUIIIA.
Casi3u B OHOIIEHO3E. XapakTepu3oBaTh OUOIIEHO3
Jlemoncmpavyuu: (coo011ecTBO), €ro BUIOBYIO,
Tabauywvl u cxemwl: «llumessie enm, IPOCTPAHCTBEHHYO U TPOPUUECKY IO
«bHOLIEHO3: COCTAB U CTPYKTYPa». CTPYKTYPBHI.
Ob6opydosanue.: MOIENb-AIILIUKALHS OOBSCHATE POJIb KOMIIOHEHTOB
«TunmyHbie OMOIIEHO3bI»; repobapuii OnoueHosa B MOIEPIKAHUN Er0
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI M CYIICCTBOBAHIA
KoJTeKIs «BHOLCHO3 Ha ONpe/IesIeHHOH TePPUTOPHH.
OOBICHATH OMOJIOTHUECKHI CMBICIT
SIPYCHOCTU UJIMCTOBOM MO3aUKH.
CpaBHUBaTh KOMIIOHEHTHI OMOLIEHO30B,
UX BUJIOBYIO, ITPOCTPAHCTBEHHYIO
U TPOPUUECKYIOCTPYKTYPBI, CBS3U
MEXIy OpraHu3Mamu
4.2 | DKoCUCTEMBI 2 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cofepkaHre TEPMUHOB

1 3aKOHOMCPHOCTHU
HX CyHICCTBOBAHMA

[TousiTre 00 dKOCHCTEME
1 OMOTr€OIIEHO3E.
OyHKIMOHATBHBIE KOMITOHCHTHI

U MIOHSTHI: SKOCHCTEMa, OMOT€01IEHO3,
IPOIYLIEHThI, KOHCYMEHTHI, peTyIIEHTHI,
TpouUecKue ypOBHH, MUIIEBas
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HKOCUCTEMBI: IPOIYLIEHThI, KOHCYMEHTHI,
pPELYLEHTBHI.

KpyroBopoT BenecTB U NOTOK 3HEPTUU
B DKOCHCTEME.

Tpodudeckue (MuiIeBbIe) yPOBHU
sKocucTeMsl. [luieBbie enu u ceTu.
OCHOBHBIE MOKA3aTEIN IKOCUCTEMBI:
oromMacca, MpoaAyKIHs. DKOJIOTUYECKHE
nUpamMubl: MPOAYKIMH, YACICHHOCTH,
oromacchl. CBOMCTBA SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccust.

Hemoncmpayuu:

Ilopmpempsi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauyol u cxemol.: «IIpuponnbie
coobmecTBay, «l{ernmn mutanus,
«IKoyornyecKas nupaMuar

LENb U CETh, IKOJIOTUUECKHUE
IUpaMuIbl, Onomacca, mpoayKIHs,
CyKIleccusl.

XapakTepu30oBaTh CBOMCTBA YKOCUCTEMBbI
(ee crTOCOOHOCTH K JUIUTEIBHOMY
CaMOoIIOIeP>KaHNT0, OTHOCUTEIIHHO
3aMKHYTHII KPYTOBOPOT BEIIECTB,
HEO0OXOIMMOCTh MOTOKA YHEPTUH ).
CpaBHUBATH MACTOUIIHBIC U ICTPUTHBIE
MUIIEBBIE TIETH, TPOQUUIECKHE YPOBHH
IKOCHUCTEMBI.

PaznuyaTh mupamMuapl IPOAYKIINY,
TUPAMHUTBI YUCTICHHOCTH U ITUPAMUJIBI
Oromacchl.

CocTaBnATh LIENHN U CETH MUTAHUS.
[lepeuncasaTb CBOMCTBA IKOCUCTEM:
yCTOMYUBOCTD, CAMOPETYJISIIIHS,
pa3BuTHE (CyKIleccusl).

OnuceIBaTh MEXaHU3M TOITIEPIKAHUS
paBHOBECHS B SKOCHUCTEMaX.
XapakTepru3oBaTh CYKIIECCHH, BBISBIISTH
PUYUHBI U O0IIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

43

IIpuponubie
DKOCHCTEMBI

[IpuponHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DxocucTemMa XBOMHOTO WIN
LIMPOKOJIMCTBEHHOT O JIECA.

PackpriBaTh cosieprkanre TEPMHUHOB
Y TIOHSATUN: BOAHEIE SKOCUCTEMBI,
OMOTeOo1IeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TyMYC.
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Hemoncmpayuu:

Tabauywl u cxemol: « IKOCHCTEMA
HIMPOKOJIMCTBEHHOTO JIECAY,
«KocHucTeEMa XBOMHOIO Jiecay,
«buoreHo3 BojioemMay.

Obopyoosanue: TepOAPUN U KOJIICKITAN
PACTEHHUN U )KUBOTHBIX,
MPUHAIICKAITIX K Pa3HBIM
HKOJIOTHUECKUM TPYIIIIaM OJHOTO BHU/IA

[TpuBOAUTH IPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEM MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OpTaHU3MBI, 00pa3yIoIIne
pa3Hbie TpO(hUUECKUE YPOBHH

4.4 | AaTponoreHHbie AHTPONOTr€HHBIE IKOCUCTEMBI. PackpeiBath conepxaHnue TEpPMUHOB
HKOCHUCTEMBI ATpPO3KOCUCTEMBI. Y TIOHSITHIA: aHTPOTIOT€HHASI 9KOCUCTEMA,
Ypboskocucremsl. buonornueckoe arposKocucTema, ypoboskocucrema,
U XO35IIICTBEHHOE 3HAaYCHUE ouopazHoobpasue.
arpo’KOCHCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpO’IKOCUCTEMBI
buopasznoobpasue kak paxrop 1 yPOOAKOCUCTEMBI, 0COOCHHOCTH UX
yCTOMYMBOCTH 3KocucTeM. COXpaHEHHE | CyLIeCTBOBAHMSI.
OMOJIOTMYECKOT0 pa3HOoOpasus [TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
Ha 3emie. IKOCHCTEM CBOCH MECTHOCTH, OITCHIBATh
JHemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemvl: «ATPOLIEHO3Y. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue: xomnekuus «Bpeaurenu | IPUPOIHBIX SIKOCHCTEM
BAXKHEUIIINX CENBCKOXO35MCTBEHHBIX 1 arpoO3KOCHUCTEM, arpO3KOCUCTEM
KYJIBTYyP» 1 ypOOIKOCUCTEM
4.5 | buocdepa — Yuenue B. U. Bepuanckoro o 6noctepe. | PackpeiBaTh conep:kanue TEpMUHOB
riao0abHast I'panuiel, cOCTaB U CTPYKTypa Y TIOHATHIA: Grocdepa, JKUBOE BEILECTBO,
AKOCUCTEMA 3eMIIH ouocgepsl. )KrBoe BELIECTBO U €r0

dbyukiuu. OcodeHHocTn 6nochepnl Kak

JUHAMHYECKOE PABHOBECHE.
OuenuBats Bkiana B. 1. Bepuanckoro
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r7100aMbHOM SKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHast
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemol: «OO0IMIAs CTPYKTYpa
ouocdeps», «PacnpocTpanenue KU3HU
B 6nocepe», «O30HOBBIM SKpaH
ouocheprn»

B CO3/IaHME yueHus o onocdepe.
XapakTepu3oBaTh cOCTaB Ouocdepsl,
(GYHKIIIH )KHBOTO BelllecTBa Onocdepsl
U OTpeessaTh (Ha KapTe) 00J1acTH ero
HarOOJIBIIETO PACIIPOCTPAHCHHUSI.
[TpuBOIUTH PUMEPHI TPOSBICHHUS
GbyHKIUH )KUBOTO BellecTBa Onocdepsl,
OMOTEOXMMHUYECKOH IeATEeTbHOCTH
YeJI0BEeKa.

[lepeuncnsatb 0cOOCHHOCTH OnoChephl
KaK TI100aJIbHON 3KOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTts! BeecTs PackpeiBath conep:kanue TEPMUHOB
CYILIECTBOBaHUS ¥ OMOTre0XUMUYECKHE LIUKJIBI JIEMEHTOB | Y IIOHSTUMN: LIEIOCTHOCTB OMOC(heEpBl,
ouocdepsl (yrinepona, a3ota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOr€OXUMHUYECKUE LIUKITBI
OMOMBI CyIIIN. 3JIEMEHTOB, 30HAJILHOCTb OMOC(EpPHI,
Hemoncmpayuu: OMOMBL.
Tabauyvl u cxemvi: «Kpyroopor OmnuceIBaTh KPyroBOPOT BELIECTB,
yriepoaa B 61/100(bepe» R ((KPYFOBOPOT OMOreOXMMHUYECKHUE IMUKJIbI a30Ta
a30Ta B IPUPOJIEN u yriepoja B buocdepe.
OOBACHATH MIPUUUHY 30HATBHOCTH
ounochepsr. [lepeuncnsats
U XapaKTepU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMin
4.7 | YenoBeyecTBO YenoseuecTBO B Onocdepe 3eMiu. PackpeiBath conepxaHue TEpPMUHOB

B Onocdepe 3emim

AHTpPOIIOTEHHBIC H3MCHCHHS
B Ouocdepe. ['mobanpHBIC

Y [IOHSTUM: aHTPOIIOTEHHbBIE U3MEHEHU S,
IKOJIOTUYECKUN KPU3UC, T100aIbHbIE
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HKOJIOTUYECKHUE MTPOOIEMBI.
Hemoncmpayuu:

Tabauywt u cxemol: «IIpumepHbIe
aHTPONOTECHHbIE BO3AECHCTBUSA

Ha NpUpoay», « BaxkHelire ICTOUHUKN
3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX
Bo», «IlouBa — BaxHeHIIIasd
cocTaisitonas 6uocdepo», «DakToOpsbI
JleTpagalunu 1mouBy, «llapHUKOBBIN
abdexTy, «PakTopbl paluOaKTUBHOTO
3arpsisHeHHs Onocdepsy; Kpachas
kHura P®, uzo6paxeHus oxpaHseMbIX
BHJIOB PACTEHUI U )KUBOTHBIX

poOIEMBI.

XapaxkTepuszoBaTh OMOC(hHEPHYIO POJIb

YCJI0BCKA.

[IpuBOIUTH MpUMEPHI AHTPOIIOTEHHBIX

u3MeHeHHI B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arPsI3HEHUS
BO3/yILHOM, BOJHOM CPElbl, U3MEHEHUS

KJIUMaTa, COKpAIIEeHUs
OoropazHooOpasusl.

dopMynHpoBaTH COOCTBEHHYO MO3UIIHIO

110 OTHOIICHHIO K IJTI00AJIbHEIM
N PECTHOHAJIbHBIM 3KOJOTHUYCCKHUM

npo0OiemaM, apryMeHTUPOBaTh CBOIO

TOYKY 3pEHHS.
HaspiBaTs npuyunHbI OSABICHUS
IIPUPOTOOXPAHHON ITHUKH,
pacKpeIBaTh 3HaYEHUE IIporpecca
JUIS TIPEOAOJIEHUS] DKOJIOTHYECKOTO
Kpu3uca

4.8

CocyliiecTBOBaHUE
IPUPOIBI
1 4Y€JI0BEUECTBA

Cocy1iecTBOBaHNHE TPUPOIBI

u yenoBeuecTBa. CoxpaHeHne
O6ropa3zHooOpasust Kak OCHOBA
YCTOHYHBOCTH OUOCHEPHI.

OcHOBa paIMOHATILHOTO

yIpaBJICHUS TPUPOTHBIME peCypcamMu
U UX UCTIOJIb30BaHUE.

JoctrxeHnst OMoI0run

PackpbiBaTh cosiep>kaHre TEPMUHOB
Y TIOHSTHI: pallMOHAJILHOE
IPUPOAOIIOIb30BAHKE, YCTOMUNBOE
pa3BUTHE, KO3BOJIIOLIHSL.
XapakTepu3oBaTh pallMOHAIBHOE

UCITOJIb30BAaHUE TPUPOJHBIX PECYPCOB;

OCHOBHBIE TTOJIOKEHHSI KOHLIETITUU
YCTOMYMBOIO Pa3BUTHUS
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Y OXpaHa IIPUPOJBI.
JHemoncmpayuu:

Tabnuysl u cxemol: «buochepa u
YEJIOBEK»

Ntoro yacoB o teme 9
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoaunyecTBO yacos
HaumeHoBaHue pa3aesioB U TeM daexkTpoHHbIe (UU(PpoBbHIE)
Ne i/m KonTpoabnbsie IIpakTnueckmue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBbIE CUCTEMBI U KX OpraHU3alus 1 https://m.edsoo.ru/5ST7SVKFTX
3 XHUMHYECKUHN COCTaB U CTPOEHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWWOIJEO
4 Ku3neneaTenbHOCTD KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
PasmHoxXeHME albHOE
5 MH HAC HHHAMBHAYAIbH 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacnencrsenHoc 3MeE ocC
6 JICACTBCHHOCTD H HSMEITHBOCTE 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenexkuusi opranu3MoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHoE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[NPOTPAMME
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11 KJIACC

HaumeHoBaHme pa3iesioB U TeM

KoanuyecTBo yacoB

daekTpoHHbIe (LU(PpoBbHIE)

Ne i/m Kontponbnbie IlpakTnyeckue
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsI
1 DBOTIOIIMOHHAS OUOIOTHS 18 1 https://m.edsoo.ru/7F6R1ZROH
B
2 O3HHUKHOBCHUE H PASBITHE JKHSHH Ha 18 0.5 https://m.edsoo.ru/OFLS81YB5
3emite
3 Opranu3Mbl 1 OKpyXkKarolas cpeaa 10 1 https://m.edsoo.ru/XNFOD96AA
Coo0111ecTBa M 3KOJIOTUYECKHE
4 18 https://m.edsoo.ru/ WXWAVS56F
CUCTEMBI
5 PesepBHOE Bpems 4 https://m.edsoo.ru/T3R3IFWNON
OBILIEE KOJIMYECTBO HACOB I10 68 0 )5

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO 9acoB
Ne Tema vboKa K o Hara JJIeKTPOHHBbIE N (POBHIE
n/n yp Bcero OHTPOILHbIC paxTHiecKue u3ydyeHusi  o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
1 buosiorus B cucreme HayK 1 https://m.edsoo.ru/O2T4D1UIS
MeToabl mO3HaHUS KUBOU
npuposl. [Ipakruueckas
2 pabora Ne 1 «Menonbsoanne 1 0.5 https://m.edsoo0.ru/GAB23860W
Pa3IUYHBIX METOAOB MPHU
M3YUYEHUN OMOJIOTHYECKUX
00BEKTOBY
3 buonoruueciue cucremsl, 1 https://m.eds0o.ru/A7VOYD215
MIPOIIECCHI U UX U3YUYCHHE
4 XMMIICCKHIi COCTAB KIICTKH. 1 https://m.edsoo.ru/L17LJ590V
Boja u MuHepasibHble COJH
5 bexu. Cocras n cTpochne 1 https://m.edsoo.ru/V33INUW5SW
0eJIKOB
depMeHTHI — OHOJIOTHYECKHE
KatanuzaTopsbl. JlabopartopHas
6 pabora Ne | «HéyquHe 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTaIUTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe
aMuyIa3bl WIHM KaTajaasbl)»
7 VraeBonnl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITI5
8 Hykneunosbie kuciaotel. ATD 1 https://m.edsoo.ru/WOELRA9B3
9 HlcTopust 1 MCTOABI H3yHCHMs 1 https://m.edsoo.1u/JXQMJOGM3
kieTku. Knerounas reopus
10 KneTka kak nenocTHas xusas 1 https://m.edsoo.ru/ XDCLRAF1Q

CUCTCMA
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11

Crpoenue 3ykapruoTHYeCKOn
kietku. JlaboparopHas pabota
Ne 2 «M3yuenue ctpoeHus
KJIETOK paCTeHH, )KUBOTHBIX,
rpuboB u OakTepuii moxa
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OIIHCaHUE»

0.5

https://m.edsoo.ru/KZ01WS5LJY

12

OOMEH BEIECTB WIN
MeTa00IH3M

https://m.edsoo.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCHUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTuvecKkuii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

Ku3HEeHHBIA UK KIETKU.
Henenune xiaetku. MuTos.
Jlaboparopnast pabora Ne 3
«HaoOmronenne murosa B
KJIETKaX KOHUYMKA KOpEeIlKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peakmusa
MaTPUYHOTO CHHTE3a

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

17

Tpancnsanus — OGuoCUHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

HexkneTtounsie hopMbl )KU3HU
— BUPYCHI

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

19

DopMBbl pa3MHOXKEHHUS
OpraHUu3MOB

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

20

Metio3

https://m.edsoo.ru/SNUXK0X86

21

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Orm1010TBOpEHHE.
Jlabopartopnast pabota Ne 4

0.5

https://m.edsoo.ru/C29L4DXB8
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«3yuenune cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTrax»

22

HHIII/IBI/IIIyaHLHOC Pa3sBUTHUC
OpPTraHU3MOB

https://m.edsoo.ru/MA4T8L5SAD

23

I'enetuka — Hayka o
HACIEACTBEHHOCTH U
U3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HaCJICJOBAaHUS HpI/IBHaKOB.
MoHoruOpuIHOE CKpEITUBAHNE

https://m.eds00.ru/YYQSGIWI2

25

JluruOpuHOE CKpeIIUBaHUE.
3aK0H HE3aBUCUMOI'0
HACJICIOBaHMS TIPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuemnieHHOE HacJIe10BaHHE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO
U TUTUOPUHOTO CKPEIIMBAHUS
y Ip030( MBI HA TOTOBBIX
MUKpOTIpenaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka nona. Hacnegosanue
MIPU3HAKOB, CIICTUICHHBIX C
I10JIOM

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

28

HN3MeHYnBOCTb.
Henacnencrsennas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue
MoaU(pHUKAITMOHHOM
M3MEHYUBOCTH, IOCTPOCHUE
BAapUALIMOHHOTO psifia U
BapHAIllMOHHOW KPUBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencteBennas

0.5

https://m.edsoo.rt/VWT70DZ8R
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M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 7. « AHanu3 MyTanui
y 1p030(QHIIbI HA TOTOBBIX

MUKpOTIperapaTax»

30 I'enetuka yenmoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBubIil ypok. O600meHe

31 o TeMe «HaciencTBeHHOCTD U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYUBOCTH OPTaHU3MOBY

32 Cenexkuusi Kak HayKa ¥ IPOILIeCC 1 https://m.edsoo.ru/3128 P31.98
MeToabl ¥ TOCTHXEHUS

33 CEJIEKLIMM PaCTeHUU U 1 https://m.edsoo0.ru/JSK3Q6W0J
JKUBOTHBIX

34 buorexnonorus kax orpacip 1 https://m.edsoo.ru/TAKI9E62K
ITPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckne
padoThbI

Jara
U3ydeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejibHbIE pecypcChl

OBOJIIOLNA U METOIBI €8
M3YyUYeHUs

https://m.edsoo0.ru/6KWQ9KBKU

Uctopus pazsutus
MIPEJICTaBICHUA 00 IBOJIIOIINH

https://m.eds00.ru/0SWC47SSX

MuUKpO3BOTIOLHS

https://m.edsoo.ru/TOFAUE4ZP

HOHyJISII_[I/IH KakK 3JICMCHTapHaA
eIMHUIIA BUJIA U DBOJIIOIIHH.
Jlaboparopnas pabota Ne 1
«CpaBHeHHE BUIOB 1O
MOP(OJIOTHUECCKOMY KPUTEPHIOY

0.5

https://m.edsoo0.ru/D3UCLTSOF

JIBIOKYIIIME CHITBI
(31emeHTapHBIE PAKTOPHI)
DBOJIIOLHUU

https://m.edsoo.ru/3EH6CNOWI

EcrecTBenHsbIit 0TOOp 1 €10
bopmbl

https://m.edsoo.ru/DY32BUDOO

Pe3ynprarsl sBoIIOLMM:
MPUCTIOCOOJICHHOCTh
OpPraHU3MOB U
BH1000pa3oBaHUeE.
Jlaboparopnas padota Ne 2
«Onucanne NpUcrnocoOIeHHOCTH
Oopranu3ma 1 €€ OTHOCUTEIBHOIO
XapakTepa»

0.5

https://m.edsoo.ru/ WAJHSTLOB

Hanpasnenus u nytn
MaKpO3BOIIOLUH

https://m.edsoo.ru/PI1FIOYV3

HeoOpaTtumocTs 3BoOMIONNAN

https://m.edsoo.ru/CLA9VC5J]
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10

Ucropus xu3nu Ha 3emiie u
METOMBI €€ N3YUECHHUS

https://m.edsoo.ru/MJYY IMVX7

11

['umoTe3sr MpOUCXOKIACHUS
JKU3HU HaA 3eMiie

https://m.edsoo.rut/EKNHXBOS2

12

Pa3Butue xu3Hu Ha 3eMIIe 110
Ipam | mepuojam

https://m.edsoo.ru/ECINSTF62

13

OCHOBHBIE 3TaIlbl BOTIOIU
PacTUTENILHOTO U )KUBOTHOTO
mupa. [Ipaktuueckas padora No
1 «3ydyeHne nuckonaemsix
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUICKITHSIX»

0.5

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

14

CoBpeMeHHas cuctema
OpPTraHUYeCKOTO MUPA

https://m.eds0o0.ru/WSEXNIYAK

15

DBOIIOLHUS YEIOBEKA
(anTpoOmOTeHE3)

https://m.edsoo.ru/ADV3JERUE

16

JBrokymme cuibl (pakTopsl)
aHTpoIoreHe3a

https://m.edsoo.ru/D7JZMBYPQ

17

OCHOBHBIE CTaUHN DBOJIIOIIUNA
YyeJioBeKa

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

18

UYenoBeyeckue pacsl U
IIPUPOJHBIE a1anTalnuu
YeJioBeKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBubIil ypok. O600meHe
o teMe «Bo3HUKHOBeHHE U
pa3BUTHE )KU3HU Ha 3eMIIE»

https://m.edsoo.ru/R6L7VY2GB

20

DKOJIOTHS KaK HayKa

https://m.eds00.ru/K46KON561

21

Cpenpl oOuTaHus u
9KOJIOTHYECKHE (PaKTOPHI

https://m.edsoo.ru/DCOIEUIC9

22

AlGuoTtndeckue (HakTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckue

0.5

https://m.edsoo.ru/G7NF3P1NM
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0COOEHHOCTH pacTeHuil U3
pa3HBIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne 4.
«BnusiHuE cBeTa Ha POCT U
pa3BHTHE YSPCHKOB KOJICYCa»

23 buoTtnueckue paxTopsl https://m.edsoo.ru/A6ZSMGNQR
DKOJOTUYECKHE XapaKTePUCTUKU
nonyJyisiiud. [IpakTrdeckas

24 pabota Ne 2 «IToacuér 0.5 https:/m.eds00.ru/X42J6 ABRN
MJIOTHOCTHU TTOMYJISIIMHN pa3HBIX
BUJIOB PACTCHUI»

25 CoobmecTra opraHHsMOE — https://m.eds0o0.ru/0T2K1PNGZ
OHOILIEHO03

26 IKONOIMHEECKHE CHOTEMEL https:/m.edsoo.ru/S1LIRWZMR
(9KOCHCTEMBI)
OcHOBHEBIE TTOKa3aTeINn

27 IKOCHCTCMBI. 3KP JIOTMHeCkHe https://m.edsoo.ru/NSTEWOGPE
nupamusl. CBOMCTBA
skocucteM. Cykueccust

28 [IpupoaHbie 3KOCUCTEMBI https://m.edsoo.ru/ WIDMMUBCS5

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

30 Buocepa — rnobanbras https://m.edso00.ru/2X1VG5Q18
JKOCHCTEMA 3eMITH

31 3aKOHOMEPHOCTH https://m.edsoo.ru/V5JT6B38Z
CyIIIeCTBOBaHUS OMOChephl

32 Henoseuectso B brochepe https://m.edsoo.ru/HXCDHPXDJ
3emMutn

33 CocymecTBoBaHHE MPUPOBI 1 https://m.edsoo.ru/187G37606
YeJI0BEYECTBA
PesepBHelit ypok. O600IeHIE

34 TeMbl «Coo0111eCTBa U https://m.eds0o.ru/SW5XCF3K6

9KOJOTHYCCKHUEC CUCTCMBI»
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrpaMMbl CpeIHero 001ero o0pa3oBaHusi

ChopMHUpOBAaHHOCTh 3HAHUKW O MECTE M POJU OHMOJOTHH B CHCTEME
HAYYHOT'O 3HAHMS €CTECTBEHHBIX HAyK, B ()OPMHPOBAHUU COBPEMEHHON
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpPa W HAyYHOT'O MHPOBO33PCHHUS; O
BKJIQIe POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B DPa3BUTHE
Oouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Ui PEIICHUS
JKU3HCHHBIX 3a4a4

YMeHHe pacKphIBaTh COJACpXKAHHWE OHOJOTMYECKHX TEPMHUHOB U
MOHSTUMN: JKU3Hb, KJIETKA, OpraHu3M; MeTabonm3M (OOMEH BEmeCcTB U
IpeBpallleHHe »>HEPTruu), TOMeocTa3 (caMoperynsanus), YypOBHEBas
OpraHM3aiys >KMBBIX CHCTEM, CaMOBOCIPOU3BEACHHE (PENpOaYKLHA),
HACJIeICTBEHHOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE

YMmeHue uznaraTb OMOJOrMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas,
MyTanuoHHas), 3akoHsl (I'. Menaensa, T. Moprana, H.M1. BaBunosa) u
ydyeHus (0 LEHTpPax MHOrooOpasus M HPOUCXOXKAECHUS KYJbTYPHBIX
pactenunii H.M1. BaBuiioBa), onpeneisaTe rpaHULbl UX IPUMEHUMOCTH K
JKUBBIM CHCTEMaM

YMeHue BHajeTb METOJAaMH HAy4yHOTO T[IO3HAaHUWA B OHOJIOTUH
(HabnrofeHHEe W OMUCAaHUE >KUBBIX CHUCTEM, IPOLIECCOB W SBICHUIA;
OpraHmM3ainysi U  TpPOBEACHHE  OMOJOTMYECKOro  SKCIEPHUMEHTa,
BBIJIBUKEHUE  THUIOTE3bI; BBISIBICHUE  3aBUCHUMOCTH MEXKIY
UCCIIETyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJYUYEHHBIX pPE3y/bTaToB,
HCIIOIb30BaHHBIX HAYYHBIX MOHSATUHN, TEOPUN U 3aKOHOB; YMEHHUE JIeIaTh
BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yIbTaTOB)

YMeHrne BBIICNATh CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB, KJIETOK
OPOKApHOT M  DYKAPHOT, OJHOKJICTOYHBIX U  MHOTOKJICTOYHBIX
OpPTraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS
SHEPIUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO U SHEPreTHYECKOTro
oOMeHa,  XEMOCWHTE3a,  MHT03a,  MeHo3a,  OIUIOJAOTBOPCHHS,
Pa3MHOXKCHUS, HHIUBUIYAJTLHOTO Pa3BUTHsI OPraHu3Ma (OHTOTCHE3)

YMeHHe  OpUMEHSATh  TOJYy4YEeHHBIE 3HAHUS I OOBSICHEHUs
OMOJIOTMYECKUX TIPOIECCOB M SIBICHUH, JUIS MPHUHATHA MPAKTUYECKUX
peleHui B TOBCEIHEBHOM JKU3HU B LIEJSAX oOecredeHus 6e30MacHOCTH
CBOETO 37I0POBBSI U 3/10POBbsI OKPYIKAIOMIMX JIIOJCH, COONIOICHNUS HOPM
IpPaMOTHOTO TOBEICHUS B OKPY’KaIOIIEeH MPUPOIHON cpesie; MOHUMaHNe
HEOOXOAMMOCTH HCIIOJIL30BAHUS JOCTH)KEHUH COBPEMEHHOH OMOJIOTHH
1 OMOTEXHOJIOTUH /7Sl pallMOHAILHOTO PUPOAOIOIb30BAHUS

YMeHue pemarb 3JIEMEHTApHbIE TeHETMYECKHE 3aJa4yd Ha MOHO- U
IUTHOPUIHOE CKPEIIMBaHUE, CIEIUICHHOE HACJEIOBAHHE, COCTaBISATh
CXEMBI MOHOTHOPHUIHOTO CKpEIIMBAHUS TSI NpecKa3aHus
HACJICIOBAHUS [IPU3HAKOB Y OPraHU3MOB

YMeHue BBIIOJNHATH J1a0OpaTOpHBIE W TpPaKTHYECKHe paboTHI,




coOmogaTh mpaBwia Ipu paboTe ¢ y4eOHBIM M JaOOPaTOPHBIM
o0opyI0BaHHEM

YMeHue KpUTHUECKH OLIEHWBATh M HHTEPIPETUPOBATH HH(OPMAIIIIO
OMOJIOTUYECKOTO COJCPIKaHUs, BKIIIOYAIOINIYIO TICEBJIOHAYYHBIC 3HAHHS
13 pa3nuuHbIX UCTOYHUKOB (CMU, Hay4yHO-TIOMYyJISIpHBIE MaTEpHaIIbI);
OTUYCCKUEC ACICKTbI COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B 6I/IOJIOFI/II/I,
MEIHIINHE, OMOTEXHOJIOTHH

10

VYMeHue co3maBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHS,
00001m1as1 OMOJOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BATh MOHIATHIHBIN amnmnapaT OHOJIOTHH

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpelHero o01ero odpasoBanus

CdopmMupoBaHHOCTh 3HAHUH O MECTe U POJIU OHOIIOTUHM B CHUCTEME
HAYYHOTO 3HAHUS €CTECTBCHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHICKUX M 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B pa3BHTHE
Oounonoruy; (PyHKIMOHAILHON T'PaMOTHOCTH 4YEJIOBEKA IS PEIICHUS
KU3HEHHBIX 33734

YMeHHe pacKphIBaTh COJCpKAHWE OHOJIOTMYECKHX TEPMHUHOB U
MOHATHH: BU, HOIIYyJAINA, I‘eHO(bOHI[, 9BOJIIOLUA, ABUKYIIHUC CHIIbI
(dakTopsr) ABOJIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BUJI000pa30BaHue, IKOJIOTHIeCKHe (GaKTOPhI, SKOCUCTEMA, TPOIYIICHTHI,
KOHCYMEHTBI, PEIyLEHTHI, IIEMN THTAHUs, SKOJIOTUYECKas MHpaMua,
OuoreolieHo3, buocdepa

YMeHue uznaraTh OMOJIOTHYECKHE TEOpUH (9BOJIIOLMOHHAs Teopus Y.
JapBuHa,  CHHTeTHYEeCKas  TEOpHs  OSBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoaplieBoro cxoxacrsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampasieHud u nmyTted sBomonuu A.H. CeBeprioBa, yueHus o
ounocepe B.U. BepHanackoro), onpenensiTh rpaHUIIBI X TPUMEHHMOCTH
K )KUBBIM CHCTEMaM

YMeHue BIaAeTh METOJAaMU HAay4YHOTO T[IO3HAaHWS B OHOJIOTHH
(HaOmrofleHHe M ONMHUCaHHE S>KUBBIX CHCTEM, IIPOLIECCOB M SIBJICHMIA;
OpraHmM3alsi ©  TPOBEACHHE  OWOJOTMYECKOrO  DKCIEPUMEHTa,
BBIIBIDKEHUE  THUIOTE3BL; BBISIBJICHHE  3aBUCHMOCTH  MEXIY
UCCJICTyeMbIMU BEIMYUHAMH, OOBSICHEHHE TOIYUYEHHBIX pPE3yIbTaToB,
UCIIOJIb30BAaHHBIX HAyYHBIX TOHATHUH, TEOpPUH M 3aKOHOB; YMEHHE
JiefaTh BbIBOJIbI HA OCHOBAHHMH MOJYUYEHHBIX PE3YJIbTaTOB)

YMeHue BBIICNATh CYIIECTBEHHbIE PU3HAKKA CTPOCHUS] OMOJIOTHYECKUX
O0OBEKTOB:  BUJAOB,  TMOMYyJSLIUNA, TMPOAYLUEHTOB, KOHCYMEHTOB,
pEenyLIEHTOB, OHMOTeOLEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOLIECCOB
HACJIEICTBEHHOU M3MEHYUBOCTH, €CTECTBEHHOI'O otOopa,
BUA000pa30BaHus, TMPUCIOCOOJIEHHOCTH  OPraHU3MOB,  JCUCTBUS
9KOJIOTHYECKUX (PaKTOPOB HA OpraHU3MBbI, IIEPEHOCa BEIIECTB U MOTOKA




SHCPTHUU B 3KOCUCTEMAX, aHTPOIIOICHHBIX U3MEHEHUI B AKOCHCTEMax
CBOCH MECTHOCTH, KPYTOBOPOTA BEHIECTB U OMOT€OXUMHUYECCKUX IIUKIIOB
B Omnocdepe

YMeHue TpUMEHATh  NOJY4YCHHbIE 3HAHUSA Uil OOBSCHEHUSA
OMOJIOTHYECKUX TIPOLECCOB W SIBICHUH, JUIS TMPHHATHS NPAKTUYECKUX
pelIeHi B TOBCETHEBHOM JKM3HU B LIEJSIX oOecreyeHus 6e30MacHOCTH
CBOETO 3/I0POBBS U 310POBbS OKPYXKAIOUIUX JIOJIEH, COOMIONEHU HOPM
IPaMOTHOTO TIOBEACHUS B OKPY>KaIOLIeH MPUPOJHON Cpesie; MOHUMaHNe
HEOOXOANMOCTH HCIIONIB30BAaHHS JOCTIDKEHHH COBPEMEHHOI Onosorun
JUISL PAalMOHATIBHOTO MPUPOIOTIOIE30BAHHUS

YMeHue pemars 3JIeMEHTapHbIe OWOJIOTHYECKHE 3a/1ayd, COCTaBISATh
CXEMBbI IepEeHOCca BEUIECTB M SHEPTUU B HKOCHCTEMaX (LIeMU MTUTAHUS )

VYMeHue BBINOJHATH J1A0OpAaTOpPHBIE W TNPAKTUYECKHE PabOTHI,
coOmoaTh NpaBwia MNpH pabote ¢ y4eOHBIM U JaOOPaTOPHBIM
000pyI0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBATh U HHTEPIPETUPOBATH HH(OpMAILIHIO
OMOJIOTUYECKOTO CO/CPIKAHUS, BKIIFOYAOIIYIO TICEBAOHAYYHBIC 3HAHUS
U3 pa3nmnyHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIApHBIE MaTepUalbl);
paccMaTpuBaTh rIo0anbHBIC 9KOJIOTUYECKHE pOOIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHONIEHUIO K HUM COOCTBEHHYIO
MO3UIIIO
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YMeHue co3naBaTh COOCTBEHHBIC MMCbMEHHBIC M YCTHBIC COOOIICHUS,
000011as1 OMOTOTHYECKYI0 MH(POPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITUHHBIN amnmnapat OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

ITpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

buonorus kak Hayka

1.1

buomoruss — nayka o »xuBoil mpupone. Pomp Ouonornn B (GopMHUpOBaHHUU
COBPEMEHHOM HayuyHOU KapTHHBI MUpa. CHcTemMa OMOOTHYECKUX HAYK

1.2

Metoapl MO3HAHHS JXKUBOW NPUPOABI (HAOIIOACHUE, SKCIICPUMEHT, OIHCAHHE,
U3MepeHue, KiaccupuKalus, MOJCINpPOBAHUE, CTaTHCTHYeCKas oOpaboTka
JTAHHBIX )

JKuBEIE CHCTEMBI U BX opraHusanusa

2.1

Kupbie cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHuss Owmosoruu. CBOMCTBa
OMOCUCTEM U UX pa3zHooOpas3ue

2.2

VYPpoBHH OpraHuM3alui OHOCHUCTEM: MOJEKYJISIPHO-TCHETHUECKUH, KIETOUHBIMH,
OpraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIO0BOM, SKOCUCTEMHBIN, OMoCc(epHBIT

XHUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMHAYECKUI COCTaB KJIETKH. XUMUYECKHE JJIEMEHTBI: MaKpOXJEMEHTHI,
MHKpOdJIEMEHThl. Boga u MuHepaibHble BeniectBa. OyHKUMM BOIBI U
MUHEPAJIBLHBIX BEIIECTB B KieTke. [lonep:kanne ocMOTHYECKOTO Oananca

3.2

benkn. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnuMmble 1 3aMeHMMbIE aMUHOKHUCIIOTBL. AMUHOKHUCIOTHBIA COCTAaB. Y POBHU
CTPYKTYpbl ~O€IIKOBOW MOJEKYyNbl (TMepBUYHASl, BTOPUYHAS, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOWCTBa OenkoB. buomormueckue
(byHKIMN OETIKOB.

depMeHTB — OWoJoTHUecKHe KaTaim3aTopbl. CTpoeHue ¢epMeHTa: aKTHUBHBIN
HeHTp, cyocrpatHas crenuduunocts. Kodepmentsl. Burtamuubel. Otinums
(epMEeHTOB OT HEOPTraHUYECKUX KaTalIN3aTOPOB

33

VYrineBonbl: MOHOcaxapuibl (TJIFOKO3a, pu0o3a MU J1e30KCHUprb03a), aucaxapuibl
(caxapoza, 7nakTo3a) W TOJMCaXxapuabl (Kpaxmall, TIUKOTEH, IEJUTI0JI03a).
buonornveckne GyHKIUN YTIIEBOIIOB.

Jlunuael:  TpuUraumepunabl,  crepounsl,  pocomununael.  'mapodunbHO-
ruapodoOHbIe  cBoWcTBA. buonornueckne ¢yHkuuu sunuaoB. CpaBHEHHUE
YTJIEBOAOB, OCJIKOB U JIMITUA0B KaK HICTOYHUKOB SHEPTHH

34

Hyxneunossie kucnotel: JJHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEHHOBBIX
kucioT. Ctpoenue u pynkuun JJHK. Ctpoenune u dynkunu PHK. AT®: crpoenune
1 QYHKITUU

3.5

[{uTosiorusi — Hayka o kietke. Kierounas teopusi. MeTobpl H3y4eHHUs KIETOK

3.6

Knerka kak nenoctHas kwuBas cucrema. OOmMe NpU3HAKU KIETOK: 3aMKHYTas
HapyxHass MmemOpana, moisiekynsl JIHK kak reHeTHueckuil ammapar, cuUcTeMa
CHHTe3a Oenka

3.7

Tunsl KIETOK: dyKapuoTHYecKas W Ipokapuotruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckod  kietku. Kierounas crenka  Oaktepuwil.  CrpoeHme
AYKAPUOTHYECKOM KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIbHOM, >KUBOTHOM U
I'pUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPbl KIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAIHMKC, WX
¢dbynaknuun. [Tnazmatudeckas meMOpana, e€ cBoiicTBa U pynkumu. [luromnazma u eé
OpraHouasbI. O,Z[HOMGM6paHHBI€ OopraHouibl KICTKH: OHAOILIA3MATHYCCKasA CCTb




(OIIC), ammapar I'onbmxu, nausocoMbl. llomyaBTOHOMHBIE OpraHOWIbl KIIETKH:
MUTOXOHJIpUH, TAcTuAbl. [IpoucxokieHne MUTOXOHIApPUN W TuiacTul. Bumsl
wiactua. HememMOpaHHBIE OpPraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTD,
PECHUYKH, KTIyTUKHA. OYHKIIMHM OpraHOUIOB KJIETKH. BriroueHus

3.9

Anpo — perynsaTopHbld 1eHTp KieTku. CTpoeHHE smpa: suepHas 000JI0YKa,
KapUOIlIa3Ma, XpPOMAaTUH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BELIECTB B KIIETKE

X(PBHCI[GSITCHLHOCTB KIJIICTKH

4.1

OOMeH BemecTB, WJIM METa0OIu3M. AccUMWISIHS (IJIaCTHYECKUd OOMEH) u
JTUCCUMUIISIIAS  (SHEPTETHYECKUH OOMEH) — JIB€ CTOPOHBI €IWHOIO IpoIlecca
metabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTpo(dHBIM u rereporpodHslii. Posb
(dbepMeHTOB B OOMEHE BEIIECTB M NMPEBPAIICHUH SHEPTHH B KIETKE

4.2

®otocunre3. CBeroBas u TeMHOBas (a3bl ¢orocuHresza. Peakuuu doTtocunresa.
DddextuBHOCTL (hoTOCHHTE3a. 3HaueHUEe (POTOCHMHTE3a /I KU3HU Ha 3eMile.
Bnusiaue ycnmoBuii cpeasl Ha  (POTOCHHTE3 M CIIOCOOBI  TIOBBIMICHHS  €T0
MIPOJYKTUBHOCTHU Y KYJIbTYPHBIX paCTCHH.

XemocuHTe3. XEMOCHUHTE3UpYyIomue OakTepuu. 3HAUYCHHE XEMOCHHTE3a s
KU3HM Ha 3emMiie

4.3

DHepreTU4YecKuii oOMEH B KIeTKe. PacinernsieHue BemecTB, BBIICICHUE |
aKKyMYyJIUPDOBaHHE OJHEPruM B KIETKE. OTambl JSHEPreTHYeCKOro oOMeHa.
I'mukonus. bpoxkenune u ero Buabl. KHCIOpOAHOE OKHCIIEHHE, WM KIETOYHOE
apixanue. DPPEeKTUBHOCTD IHEPreTUIECKOTO OOMEeHa

4.4

Peakiuu marpuuHoro cunresa. I'enernyeckast unpopmanus u JJHK. Peammuzanus
TEHETUYECKON HWH(pOpMauu B KieTKe. ['eHeTHYecKud KOJ W €ro CBOMCTBA.
Tpanckpunuuss — matpuunblii cuate3 PHK. Tpancnsamus — OuocunTte3 Oernka.
KonupoBanue amuuokucioT. Poss pubocom B OMocuHTE3e OCiKa

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropus otkpeiTus BupycoB (/..
WBanoBckuii). OCOOCHHOCTH CTPOCHHS M IKU3HEACATEIBHOCTH BHUPYCOB.
bakrepnodarn. bone3Hum pacTeHHil, JKMBOTHBIX W YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmyHonedunurta uenoseka (BUY) — Bo3Oyautens CIIN/a.
[TpodunakTrka pacipoCTpaHECHHs BUPYCHBIX 3a00JIC€BaHHI

Pa3mHOXkeHNe 1 HHIMBUAYATbHOE Pa3BUTHE OPTaHU3MOB

5.1

KneTounslii 1wk, WIM S>KA3HEHHBIM TUKI KIeTku. WHTepdasza u MHTO3.
[Tpomeccrl, mpoTekaromue B wHTepdaze. Perumkainus — peakiuss MaTpuIHOTO
cunre3a JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapHOTHIL
JlumionHBIE W TAlUIOWIHBIM ~ XpPOMOCOMHBIE  HAOOpBl.  XPOMATHIBI.
[uronornyeckue OCHOBbI PA3MHOXKEHHUS M HHAUBUAYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne knetkn — Muro3. Cragum mutos3a. [lporeccsl, mpoucxonsuime Ha
pPa3HBIX CTAAUSIX MUTO3a. BUOIOrHYecKuii CMBICII MUTO3a

52

@®opMbI  pa3MHOXKEHHSI OpraHM3MOB: Oecroyioe M TMoJioBoe. Buabl Oecronoro
Pa3MHOXKCHUA: JCJICHUC HAABOC, IIOYKOBAHWC OJHO- U MHOTI'OKJICTOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCcCTBEHHOE KIIOHHPOBAaHUE
OpPraHU3MOB, €r0 3HAUCHHE IS CEIICKIIUU

53

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIOIOTO.

Meito3. Craguu wmenosa. Ilpomeccbl, NpoUCXOAAIIME€ HA CTaAUsAX Meio3a.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YCHHE MeHo3a
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'amerorenes — mporecc 0O0pa3oBaHUS MOJOBBIX KIETOK Y KHBOTHBIX. [lojoBbIe
JKeJle3bl: CEMEHHUKU U AnyHUKUA. OOpa3oBaHHE U Pa3BUTUE MOJIOBBIX KJIETOK —
ramer (CepMaro30uj, SUIEKIeTKa) — crepMaroreHe3 u ooreHe3. OcoOeHHOCTH
CTPOEHUS SIMIEKJIETOK U criepMaTo30ua0B. OmnogorBopeHue. [lapreHorenes

5.5

NunuBunyansHoe  pa3BuTthe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisnus, opraHorenes. [loctamOpuoHanbHOe pa3BuTHE. THIbI
NOCTAMOPHOHAIFHOTO Pa3BUTHS: TpsAMOe, HempsMoe (IMYMHOYHOe). BriusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (aKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOJCTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU,
CTaJUH Pa3BUTHS

HaCJIe,Z[CTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpenmer u 3agauu reHeTUKU. MIcTOpus pa3sBuTus reHeTUKU. Bkiaa pocCuicKux u
3apyOeKHBIX  Y4YEHBIX B  pa3BUTHE  TCHETUKU. MeTonpl  Ie€HETUKH
(TMOPUIOTOTUYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKU ).
OCHOBHBIE TEHETHYECKUE MOHATHA. ['€HeTHYeCKash CUMBOJIMKA, HCIIOJIB3yeMas B
CXeMax CKpellUBaHUN

6.2

3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB, YycTaHOBJIEHHble [. MeHaeneM.
MoHoruOpuaHOe CKpelmuBaHue. 3aKoH €IWHOOOpa3us TUOPHUIOB IEPBOTO
nokojeHus. [IpaBuino HOMHHUpOBaHUWS. 3aKOH pAacHICIUICHUS TMPU3HAKOB.
I'unore3a ynctoThl ramet. [lonHOE U HETONIHOE JOMUHUPOBAHHUE.

JluruOpumHoe CKpenMBaHue. 3aKOH HE3aBHCHUMOTO HACJIEIOBAaHUS MPHU3HAKOB.
[{uToreHeTHYEeCKHEe OCHOBBI JUTHOPUIHOTO CKPEIIMBAaHUSA. AHATU3UPYIOIIEe
cKkpeuiBanue.  lcrmonb3oBaHWE ~— aHANM3HPYIOMIETO  CKPEIIMBAaHUS IS
OIpeJIeJIeHUs] TEHOTHUIa 0coOU

6.3

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuemnjieHHOMY
HACcJICOBaHWIO TIeHOB. HapymieHwe  CHEIUIEHHMs TEHOB B pe3yJbTare
KPOCCUHI0OBEPA. XpOMOCOMHAsl TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.
l'eneruka mnosia. XpoMOCOMHOE oOmNpeAeseHUue MoJjia. AyTOCOMBbI M TOJIOBBIE
XpoMOcOMBI. ['OoMOrameTHble W reTeporaMmeTHele opraHusmsl. HacnenoBanue
IIPU3HAKOB, CLEIICHHBIX C MTOJIOM

6.4

H3menunBocTh. Buapl HM3MEHYMBOCTH: HEHACICACTBEHHAs M HacJeICTBCHHAas.
Ponep  cpembl B HEHAcIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOANGUKAITMOHHOW U3MEHYMBOCTH. BapuarimoHHbIN sl ¥ BapualliOHHAs KpUBasl.
Hopma peakuun npusnaka. KonnyecTBEHHbIE M KauyeCTBEHHbBIE NMPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOIU(DUKAITMOHHON H3MEHYHUBOCTH

6.5

HacnenctBeHHas, MM TeHOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTh. MeWo3 H TOJIOBOM TMpolecc — OCHOBA KOMOMHATUBHOU
M3MEHYMBOCTH. MyTanmoHHas n3MeH4nBoCTh. Kiaccuukanus MyTanuii: reHHble
XPOMOCOMHBIE, TeHOMHBIE. YacTOTa ¥ MPUYMHBI MyTaluil. MyTareHHble (aKTOpBbIL.
3aKOH rOMOJIOTHYECKHUX PSAJ0B B HacieacTBeHHOM namenunBoctu H.M. BaBuiosa

6.6

l'eneruka uyenmoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl T'€HETUKH
4eJI0BEKA: reHeaIOTHYECKH, OJIM3HEIOBBIH, IIUTOT€HETUYECKH,
OMOXMMHUYECKHM, MOJEKYIsIpHO-TeHeTHYeCKuid. COBpEMEHHOE Ompe/ecHre
TrE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHHUPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C
nmoMmomipto IIIIP-ananu3a. HaciaencTtBeHnHbie 3a00jeBaHUS 4YelOBEKa: T'E€HHBIC
0ose3Hu, OOJNIE3HH C HACIEICTBEHHOHN MPEeapacIoioKEHHOCThIO, XPOMOCOMHBIE
O0one3an. CoMaTWyeckKnue W TeHepaTHBHbIE MyTaruu. [IpUHIMIBI 310pPOBOTO




o0pasa KU3HH, AUATHOCTUKU, TPOPMIAKTUKN U JICUCHUS TeHETUYECKHX OOe3HEH.
Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B
MPEIOTBPALICHUH 1 JICYCHUH TeHETHYECKIX 3a00JIeBaHUI YeTIOBEKa

Cenexius oprann3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekius Kak HayKa U Ipouecc. 3apoKIeHUe CeJIEKIIUU U JOMECTUKAIUA. Y YeHUE
H.M. BaBumoBa o0 meHTpax MNPOUCXOXKICHUS M MHOTO00pa3usi KyJbTYPHBIX
pacteHuid. lleHTppl NPOMCXOXKIEHUS [OOMAIIHUX KUBOTHbIX. CopT, mHopoaa,
ITaMM

7.2

CoBpeMeHHBIE METO/Bl CeJIeKIMH. MacCOBBI W WHIWBUIYAIbHBIA OTOOPHI B
CEJIeKIIMU pacTeHUH H KUBOTHBIX. OlEHKa 3KcTepbepa. BIN3KOpOoACTBEHHOE
ckperuBanue — WHOpuAWHT. Ywucras nuHUsA. CKpemMBaHWE YHCTHIX JIMHHUM.
I'ereposuc, wmu rubpunnas cuna. HepoJacTBeHHOE CKpemIMBaHUE — ayTOPUIIUHT.
Otnanéanas tuOpumm3anmss W e€ ycrexu. VICKyCCTBEHHBIM MyTareHes |
MOJIyYeHUE TOJUIUIONAOB. JIOCTHIKEHHSI CeJNEeKUUU pacTeHUl, >KUBOTHBIX U
MHUKPOOPTaHU3MOB

7.3

buoTtexHonorus kak oOTpaciib MNPOU3BOACTBA. ['€HHAasT WHXXEHEpUs. OTambl
coznanust pekomOuHanTHOM JIHK wm Tpancrennsix opranum3MoB. Kierounas
nwxkeHepus. Knetounsie KynbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHUE PACTCHUM.
KiioHnpoBaHue BBICOKOIIPOIYKTUBHBIX CEIBbCKOXO3IMCTBEHHBIX OPraHU3MOB.
Okonornyeckue M dThyeckue  npobiembl. MO  —  reHeTHuYecKH
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJIIONMOHHAS ONOJIOT U

1.1

DBOJIIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  9BOMIOLMHU.  [laJeOHTONOrMYECKHE:  IMOCIEAO0BATEILHOCTh
HOSIBJICHUSI BHAOB B MAJCOHTOJIOTHYECKON JICTONHCH, MEpPEXOJHbIE (OPMEIL.
Buoreorpadudeckue: cxoncTBo u paznuuue GayH u (Iop MaTepuKkoB U OCTPOBOB.
OMOpHOIIOTHYECKHE: CXOJACTBA W Pa3IM4yusi SMOPHOHOB PAa3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTHYHBIC,
pPYAMMEHTapHBIE OpraHbl, aTaBU3MBL. MOJEKYJIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHMU3MOB HACIJIEZICTBEHHOCTH M OCHOBHBIX METAa0OJMUYECKUX MyTeH y Bcex
OpraHU3MOB

1.2

OpomtonmonHas teopus Y. JlapsuHa. [Ipeanocsliky BOSHUKHOBEHUS TapBUHU3MA.
JIBMOKyIIME CUIIBI 3BOJIIOLMU BUJIOB 110 JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE MPU
OTPaHUYEHHOCTH PECYpCcOB, HEOINpenelEéHHas HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass Tteopus HBomonud  (CTD) u  ocHOBHBIE €€ TOJOXKCHHS.
MHKpOZ—)BOHIOLII/IH. HOHYJISII_[I/ISI KaK CIMHUIA BUAAa U 3BOJIFOITUN

1.4

JBwxkymue cuiabl ((hakTophl) HBOJIONUM BHUIOB B MpuUpoje. MyTalMOHHBINA
nporecc U KOMOMHATUBHAs W3MEHYMBOCTH. [lomynsnmoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpauus. EctecTBeHHbI 0TOOpP — HampaBistomuil daxkrop
9BOTIOINU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucrocobaeHHOCTh  OpPraHW3MOB  KaK  pe3yiabTaT 3BoJoUuH. [Ipumepsl
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopdh03bl U HAHOA AN TAIIHH.




Bun u Bunoo6pazosanue. Kputepuu Buna. OcHoBHbIE (OPMBI BUJ00Opa30BaHU:
reorpa)uueckoe, IKOJIOTHIECKOe

1.5

Makpossomonisi.  Dopmbl  3BoNOLMU:  QUIETHYECKas,  JWBEpPreHTHAas,
KOHBEpreHTHasl, napasiensHas. HeoOpaTtuMocTs 3BOMIOLINN

Bo3HMKHOBEHME U pa3BUTHUE )KU3HU Ha 3emie

2.1

I[OHay‘-IHBIC NpCACTABJICHUA O 3apOXKIACHUU  KHU3HHU. HaquHe THUIIOTE3bI
BO3HUKHOBEHHUS JKU3HM Ha 3emiie: aOuoreHe3 W MaHCIepMUs. XuMHUYecKas
OBOJIFOIUA. SKCHepI/IMeHTaJIBHOG MOATBCPIKACHUC XUMHYECKOHU SBOJJIIOLIUH.
Hauanpabie »Tanel Oumosnormveckoit spomtoruu. ['mmoreza PHK-mupa. Ilepseie
KJICTKHU U UX 3BOJIFOIIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

PasButne xm3Hm Ha 3emsie mo spam u nepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl.  [lameosolickas spa uW €€ TEPHOIBI: KEMOPHICKUH,
OPIOBUKCKHW, CWIYPUWCKHWM, JIEBOHCKUH, KaMEHHOYIOJIbHBIM, MEPMCKUM.
Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEIOBOM.

KaiiHo3olickas 3pa u €€ nepuobl: NajleoreHOBbIN, HEOT€HOBBIM, AaHTPOIIOT€HOBBIM.
XapakTepucTUKa KIMMAaTa M TE€OJOTMYECKHX MpoueccoB. (OCHOBHBIE 3Tallbl
3BOJIIOIMM PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [losiBIIEHNE, pacBET U BBIMUPAHKE IPYIII KUBBIX OPraHU3MOB
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Cucrema OpraHhu4YcCKOro Muvpa KakK OTpPa)kKCHHUC  OSBOJIIOIUU. OcHOBHEBIE
CUCTEMATUYCCKUEC I'PYIIIBI OPTaHU3MOB
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OBOJIIOLMST YeJIOBEKAa. AHTPOIMOJIOTHSl Kak Hayka. Pa3BuThe mnpeacTaBiI€HU O
MPOUCXOXKICHUN 4YeloBeKa. MeToabl W3ydeHus aHTpomorene3a. CxXoicTBa u
pa3nuuus yesnoBeKa U )KMBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHUE YeTOBeKa.
JBmwxkymue cuibl (pakTopbl) aHTpornorenesa. HacnencTBeHHass U3MEHYMBOCTh M
€CTECTBEHHBIH 0TOOp. OOmEeCTBEHHBIN 00pa3 JKU3HW, HW3TOTOBJICHHUE OPYAHM
TpyZa, MBIIUIEHUE, pEYb

2.5

OCHOBHBIG cragui MW BCETBU DOBOJOIHWU YCJIIOBCKA: aBCTpaJIOHI/ITeKI/I, I’IC.]IOBGK
yMenbid, YenoBek mnpsMoxonsimuii, YenoBek HeaHAepTandbCKui, YenoBek
pa3yMmHbIif. HaxoJIku HCKOMAaeMbIX OCTAHKOB, BpeMs CYIIECTBOBaHHS, O00JIACTb
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUS

2.6

Yenoseueckne packl. OCHOBHBIE OOJIBIIME PAChl: €BPOTCOUIHAS (€Bpa3HiicKas),
HErpo-aBCTpaJIONIHAs (3xBaTOpHANbHA), MOHTI'OJIOUIHAS (asmarcko-
amepukaHckas). UepThl MPUCTIOCOOIEHHOCTH MPEICTAaBUTENEH YeIOBEUECKHX pac K
yCIOBHAM cyliecTBOBaHMs. EnnHcTBO yenoBeyeckux pac. Kpuruka pacuzma

OpraHusMbl 1 OKpy’Karolias cpeaa

3.1

DKoJOrusi Kak Hayka. 3aJadyd W pas3feibl AKOJOTMU. MeToabl 3KOJOTHMYECKUX
UCCJICIOBAaHMA. DKOJIOTHYECKOe MHUPOBO33peHue. Cpenbl OOUTaHMS OPraHU3MOB:
BOJ[HAsI, HA3EMHO-BO3TyIIIHAS, TOYBEHHAsI, BHYTPHOPTaHU3MEHHAs

3.2

Oxonornueckue  ¢akropel.  Knaccupuranus  dKOJTOTHYECKUX  (PaKTOPOB:
abuoTuueckne, OHMOTHYECKHME W aHTpOINOreHHble. JlelicTBUE H3KOJIOTMYECKHX
(baKkTOpOB Ha OPraHU3MBbI

3.3

Abnotndeckue (HaKTOPBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DoTONEpHOAN3M.
[Ipucriocobnennss  OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DAaKTOPOB.
buosiornueckue puTMbl

3.4

buotnueckne dakTopel. Buasl OHMOTHYECKMX B3aUMOJCHCTBUIN: KOHKYPECHITHS,
XUIMHUYCCTBO, IIapasuTusM, MyTyallu3dM, KOMMCHCAJIN3M (HaXHCGHI/I‘-IGCTBO,
KBapTUPAHTCTBO),  aMEHCAIW3M,  HEWUTpaiu3M.  3HauyeHHe  OUOTHYECKUX
B3aMMOJICHCTBHIA JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MMPUPOIHBIX COOOIIECTBAX




3.5

OKOJIOTUYECKHE XAPAKTCPUCTHUKU ITOIMYJIALNN. OCHOBHBIC TTOKA3aTEIIH NOMMyJIAun:
YHUCJICHHOCTDh, IUIOTHOCTH, POXAAECMOCTb, CMCPTHOCTb, IPHUPOCT, MUIPALIUA.
I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOMYJIAINU U eé peryianusa

COOGH.[CCTBa 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmecTBo opranu3mMoB — OwuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBasd,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-nomuHantel. CBsizm B
OuoreHo3e

4.2

Dkonoruveckue cucreMbl  (9kocuctembl). [lomsitue 00 JKocHcTeMe U
OuoreoreHo3e. @DYHKIMOHANbHBIE KOMIIOHEHTHI 3KOCHUCTEMBL: TMPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUH B IKOCHCTEME.
Tpoduueckue (TuIIeBbIE) YPOBHH OKOCHUCTEMBI. [luImeBbie menmuM W CETH.
OcHOBHBIE TOKa3aTeIN JKOCHCTEMBI: OMOMAacca, MPOAYKIHUS. DKOIOTUYECKUE
NUPAMHUIBL:  MPOAYKIUHM, YHCIEHHOCTH, Ouomaccel. CBoOilCTBa 3KOCUCTEM:
YCTOWYMBOCTb, CAMOpETyJIsiius, pazButue. Cykieccus

4.3

[Ipupoanbie 3K0cHCTEMBL. DKOCUCTEMBI 03EpP U PEK. DKOCUCTEMAa XBOWHOTO WJIU
HIMPOKOJINCTBEHHOTO Jieca.

AHTpPONIOTE€HHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBI. YpOosKocUCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopazHooOpa3ne kak ¢akTop ycTOWYMBOCTH dKocucteM. CoxpaHeHHE
OMOJIOTUYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouocdepe. ['paHuIBl, cocTaB M CTPYKTypa
ouocdepsl. KuBoe BemectBo W ero ¢yHkuuu. OcobeHHOCTH Onochepsl Kak
rio0anbHOM 3KocucTeMbl. /IMHaMu4eckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe. KpyroBopoTbl BemecTB W OHOTCOXMMUYECKHE ITUKIBI AJIEMEHTOB
(yraepona, azota). 30HaIbHOCTH OHOC(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

UenoseuectBo B Ouocdepe 3emin. AHTPONOreHHBbIE M3MEHEHUsT B Ouocdepe.
['moGasbHBIEC HKOJIOTUYECKUE TPOOIEMBI.

OcHOBa  paIlMOHAJIBHOTO  YIPABJICHUS TMPUPOJHBIMH  pecypcaMH U HX
UCIOJIb30BaHue. JIOCTHKEHHsI OMOJIOTHU M OXpaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Ton penakuueii [laceunuka B.B. AkimonepHoe obmectBo «31aTenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6mos A.M. u ap.;
[Ton penakuueii [laceunuka B.B. AkimonepHoe obmectBo «/31aTenscTBo
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
¢ HHbopMalMOHHO-METOIUIECKOE TUCEMO 00 OCOOEHHOCTSIX MPEMNOIaBaHuUs
yuebHoro npeameta «buonorusi» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf
e  JlocTiKeHrEe METaNPEAMETHBIX PE3yJIbTaTOB B paMKaxX U3yUCHUS
MPEAMETOB €CTECTBEHHO-HAYYHOTO 0JI0Ka (OCHOBHOE 00I1Iee 00pa30BaHUE)
: METOJIMYECKUE peKoMeHAaluu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yriy0ieHHbIl ypoBeHb): Peanuzanus tpedoBannii ®I'OC
CpeIHero o0IIero 00pa3oBaHus : METOUYECKOE TTOCOOHE IS YIUTETIS.
mp_biologiva format-docx 26082023 na-sajt.pdf

e buonorus (6a3oBbiii ypoBeHs). Peanuzanus @I'OC ocHOBHOTO 00111€TO
0o0pa3oBaHMsI: METOIMYECKOE TTOCOOUE IS YIUTEIIA.
https://clck.ru/3NSBnV

e st METOJUYECKOTO COMPOBOXKACHHS MPOPUIBHBIX TEXHOJIOTUYECKUX

U €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHI (PU3UKO-TEXHUYECKUN

uHctutyT (M®THN) pazpabotan npoekt «Hayka B pernoHbI»

https://go02phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeroanuecKue peKOMEHIALMH 110 CO3JaHUI0 KJIACCOB TEXHOJOTHYECKOIO U
€CTECTBEHHO-HAYYHOT0 MPO(DUIIEH U KITACCOB C yTIyOJICHHBIM U3yUYEHUEM
MaTeMaTHKH, PU3UKU, XUMHUH, OMOJIOTHH B 00111€00pa30BaTEIbHbIX
OpraHM3alMsIX ¢ UCTOIb30BaHUEM HH(PPACTPYKTYPbI, CO3JaHHON B paMKax
HaIMoHanpHOTO Npoekta «ObpazoBanue» (KBanropuymsl, IT-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

e Meroanueckue pekomeHaanuu. Opranuzanus B3anmozeincteus “Illkoma —
BY3 — npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

o KonrtekcTHbie 3a1aun. 3a1anus K yueOHoMY Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf




Meroauueckuii keiic. CuemniieHHOe HacyienoBaHue npu3HakoB. buonorus. 10
kiace (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiva_mk_sczeplennoe_nasledovanie priznako

v.pdf

U P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
e bubmoteka LIOK https://m.edsoo.ru/7f413368

e CBEPOGLPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577




