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IosicHuTeALHAA 3aNIUCKA

[Ipu paspaboTke mnporpaMmbl MO OWOIOTUM TEOPETHUYECKYI0 OCHOBY IS OMNpPENEJeHHS TMOAXOAO0B K
¢dbopmupoBanuio coaepxkanus ydeOHoro npeamera «bromorus» coctaBuIn: KOHIIENTYaTbHbBIE MOJIOKEHUS
dI'oC COO
0 B3aUMOOOYCIIOBIIGHHOCTH LIeJieH, COJIep:KaHus, Pe3yabTaTOB OO0yueHUs U TpeOOBaHMI K YPOBHIO MOATOTOBKH
BBIMTYCKHHUKOB, TIOJIOKEHUsI 00 OOIINX IENsAX U MPHUHIIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpenHero obmiero obpaszoBanusi B Poccuiickoit @enepanuu, a Takke MONOXKCHHs O crnenuduke OUOIOTHH, €€
3HAYEHUW B MO3HAHUM XUBOW HPUPOJBI U OOECIEUYEHUHU CYIIECTBOBAHUS ueloBeuecKoro oodmectBa. CoriacHo
HA3BaHHBIM MOJIOKEHHUSIM OIpeIeNieHbl OCHOBHBIE (DYHKIIMHU MPOTPaMMBI 10 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 1o OWMOJIOTHM NAET MpEACTaBIEHUE O LeNsAx, 00 obOmieil crparernn oOydeHHs, BOCIIMTAHUS U
pa3BUTHS OOYYaIOUIMXCS CpeJCTBaMU ydeOHOro mpenmeTa «BHONOTHS», omperenseT o0s3aTebHOe MPeaMETHOE
COJlep’KaHue, €ro CTPYKTYpYy, pacopeleleHue Mo pasfeliaM U TeMaM, PeKOMEHIYEeMYIO MOoCle0BaTeIbHOCTh
M3Y4YeHUs y4yeOHOro MaTepuana C YYeTOM MEXKIPEIMETHBIX M BHYTPUIIPEIAMETHBIX CBS3€W, JIOTHKH
00pa30BaTeNLHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIIUXCS.

B nmporpamme 10 OHOJIOTHHM TakKe YYUTBHIBAIOTCS TpPeOOBaHWS K IUIAHHPYEMBIM JIMYHOCTHBIM,
METanpeIMETHbIM U TPEAMETHBIM pe3ylbTaTaM o00ydeHus B (HOpPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MIO3HABATEJIBHON J1EATeIbHOCTH/y4eOHBIX NEHCTBUN OOYUYaIOIIMXCSl MO OCBOCHHUIO COACPIKAHUS OUOJIOTHYECKOTrO
00pa3oBaHUsI.

B nporpamme mo 6mosoruu (10-11 kmaccel, 6a30BbIil YPOBEHB) peaqnu30BaH MPUHIIAI MPEEMCTBEHHOCTH B
M3Y4YeHUU OMOJIOTHH, O1aroiaps 4eMy B Hell MpocMaTpHUBaeTCs HAMIPABICHHOCTh Ha Pa3BUTHE 3HAHUH, CBSI3aHHBIX C
(hopMUPOBaHHEM E€CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IEHHOCTHBIX OPUEHTAIUN JIMYHOCTH, IKOJIOTUIECKOTO
MBIIICHUS, TPECTABICHHA O 3J0POBOM 00pa3e KU3HU B OepeKHBIM OTHOILIEHHEM K OKpPY’KaIOIIeH MPUPOIHON
cpene. [Toatomy Hapsiay ¢ u3yueHueM 00111eOH0IOrMUECKUX TEOPHIA, a TaK)Ke 3HAHUN O CTPOEHUU JKUBBIX CUCTEM
Pa3HOTO paHra U CyITHOCTH OCHOBHBIX IMPOTEKAONIMX B HUX MPOIIECCOB B IPOrpaMMe o OMOJIOTHH YAETIECHO
BHHUMAaHHUE UCTIOIh30BAHUIO TIOTYYCHHBIX 3HAHUI B IOBCEIHEBHOM KHU3HU JJIsl PEIICHUS MPUKIATHBIX 32/1a4, B TOM
qrcie: MpopUIAKTUKA HACIIECTBEHHBIX 3a00JIeBaHUI YeJI0BEKA, METUKO-TEHETHIECKOTO KOHCYTbTUPOBAHUS,
000CHOBaHHMSI SKOJOTHUECKH 11e71ecO00pa3HOro MoBeAeHHs B OKPY>KaIOIIEH MPUPOIHON cpelie, aHalInu3a BIUSHUSL
XO3SIICTBEHHOM J€ATETFHOCTH YeTIOBEKa Ha COCTOSIHUE TPUPOTHBIX M UCKYCCTBEHHBIX SKOCUCTEM. Y CUIICHUE
BHUMAaHUS K MIPHUKJIATHON HAMIPABICHHOCTH Yy4eOHOTO npeaMera «broaorus npoIuKToBaHO HE0OX0IUMOCTHIO
oOecrieueHnst yCIOBUH JIJIsl pEIICHUS OHOM U3 aKTyaJIbHBIX 33724 IKOJIBHOTO OMOJIOTHYECKOro 00pa3oBaHus,
KOTOpas mpejrmnosaraet GoOpMHUPOBaHHUE Y 00YUAIOIIMXCS CIOCOOHOCTH aIaliTUPOBATHCS K U3BMEHEHUSIM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

[Iporpamma 1o GMOIOTHU SBISIETCS OPUEHTHPOM JJISi COCTABIICHUs pabodnX MporpamMm, aBTOPBI KOTOPBIX
MOTYT MPEAJIOKUTH CBOM BapUAHT MOCIIEI0BATEIbHOCTH U3YUEHUS U CTPYKTYphl y4eOHOro MaTepuasa, CBoe
BHJICHHE ITyTel hopMupoBanus y odydaronuxcst 10-11 kimaccoB mpeAMETHBIX 3HAHHA, YMEHUH U CTIOCOOOB
y4eOHOM e TENBHOCTH, & TAKKE METOJMUECKUX PEIICHUN 33]1a4 BOCITUTAHUSI M Pa3BUTHUS CPEJICTBAMU YI€OHOTO
npeameta «buosorusy.

buonorus Ha ypoBHE cpeHero oo1mero oopa3zoBaHus 3aHUMAET BaxxHOe MecTo. OH obecrieunBaeT
dbopMupoBaHUe y 00YJaIOIIUXCS MPECTaBICHUI O HAYYHOU KapTUHE MHpPA, pacUIUpsieT U 0000IaeT 3HaHUS O
YKUBOH TMPUPOJIE, €€ OTIMUUTEIHHBIX IPU3HAKAX - YPOBHEBOH OpraHU3alUy U SBOJIIOLUH, CO3/1aeT YCIOBHS JUIS:
MMO3HAHUS 3aKOHOB JKUBOU MPUPOBI, GOPMUPOBAHUS (DYHKITMOHATEHOW IPAMOTHOCTH, HABBIKOB 3JI0POBOTO H
0e30MmacHOro 00pasa >KU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, IIEHHOCTHOT'O OTHOIICHHUS K KUBOW MPHUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHrEe OMOIOTUS UMEET TaKXKe VISl PeHICHHS BOCITUTATENIBHBIX U Pa3BUBAIOIINX 33/1a4 CPEIHETO
o01mero oopa3oBaHus, COMMATU3AMN o0yJaronmxcs. M3ydenne OHonoruu 00ecieunBaeT YCIOBUS TSI
(bopMUPOBaHUS HUHTEIUIEKTYaJIbHBIX, KOMMYHUKALMOHHBIX U HH(OPMALIMOHHBIX HaBBIKOB, 3CTETUYECKOUN KYIbTYPBHI,
CHOCOOCTBYET UHTETpallii OMONOTHUECKUX 3HAHUHN C MPEICTABICHUSIMHU U3 APYTUX YUEOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHK, XUMUU U reorpaduu. HazBaHHbBIE MOTO0XKEHUS O IPEIHA3SHAYECHUH YIeOHOTO MpeMeTa
«buonorus» cocTaBUIM OCHOBY JUIsl ONPEACIICHHS TOIX0A0B K 0TOOPY U CTPYKTYPUPOBAHUIO €TO CONEPIKAHMS,
MPEJICTaBICHHOI0 B IpOrpaMMe 1o OMOJIOTHH.

OT160p comepxanus yueOHOro npeamera «buonorusi» Ha 6a30BOM YpOBHE OCYILECTBJICH C MO3UIUI
KYJIBTYPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyUaIOIIUeCs JOKHBI OCBOUTH 3HAHUS U YMEHUS,



3HAYUMBIC JUTIsI JOPMUPOBAHUS OOIICH KYIBTYpPhI, ONPEISISIONINE MOBEACHUE YEIOBEKa B OKPYKAIOIIeH
IIPUPOJIHOM cpefie, BOCTpeOOBaHHbIE B IOBCETHEBHOM KU3HU U MPAaKTUYECKOH nesrenbHocTH. Ocoboe MecTo B 3TOi
CUCTEeME 3HaHMI 3aHMMAIOT JIEMEHTHI COICPKAHMSI, KOTOPBIE CIyKaT OCHOBOH 7151 (GOPMUPOBAHUS NPEICTaBICHUN
0 COBPEMEHHOH €CTeCTBEHHOHAYYHON KapTHHE MUPA U IEHHOCTHBIX OPUEHTAIMSIX JTHYHOCTH, CIOCOOCTBYIOIINX
ryMaHH3aIuyd OMOJIIOTHYECKOTO 00pa30BaHMU.

CrtpykTypupoBaHHE coiepk aHHs yueOHOro MaTepralia B IporpaMMe 1o OMOJIOTHH OCYILIECTBICHO C YUETOM
MPUOPUTETHOTO 3HAYCHUSI 3HAHUM 00 OTIMYUTETBbHBIX OCOOCHHOCTSIX KHUBOU MPUPOJIBI, O €€ YPOBHEBOIT
OpTraHM3aIMH 1 SBOJIIOIHH. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTO npeameTa «buoorus BhIIEICHBI
CJIEIyIOIME CoJiepKaTelbHble JIMHUU: «brosorus kak Hayka. MeTo1bl Hay4HOro no3HaHUs», «KieTka kak
Ouosorudeckas cucremay, «Opranusm kak ouosjoruueckas cucreMay, «CucteMa 1 MHOrooOpa3ue OpraHu4eckoro
MHUpPay», «IBOJIIOLMS )KUBOU MPUPOJIBIY», « IKOCUCTEMBI U MPUCYILLIUE UM 3aKOHOMEPHOCTUY.

Llens u3yuyenus yuebHoro npenmMera «buosiorus» Ha 6a30BOM ypOBHE - OBJIa/IEHUE 00YJAIOUIMMHUCS 3HAHUSMH
0 CTPYKTYPHO-(QYHKIIMOHATHHON OpraHU3AI[H KUBBIX CUCTEM Pa3HOTO paHra H MPUOOPETeHNE YMEHUH
WCIIOJIb30BaTh 3TH 3HAHMS JIJIsl TPAMOTHBIX JIEUCTBUN B OTHOIIEHUH OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS
Pa3IUYHBIX KU3HEHHBIX MPOOIEM.

JlocTikeHue ey u3ydeHus yueoHoro npeamMera «buonorus» Ha 6a30BoM ypoBHE 00eCIieunBaeTCs pelieHHEM
CJIEIYIOIINX 3aa4:

OCBOEHHE 00YUYAIOLTUMUCS CUCTEMBI 3HAHUH 0 OMOJIOrHUECKUX TEOPHSIX, YICHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIOTE3aX, MpaBUilaX, CIy>KaIlIMX OCHOBOH JiJisi JOPMUPOBAHUS MIPEICTABICHUI O €CTECTBEHHO-HAYIHON KapTHHE
MHPa, 0 METO/IaX HAyYHOTO TIO3HAHUS, CTPOSHHH, MHOTOOOPa3HH U OCOOCHHOCTSX KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHHU3aIiH, BELAAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIIEI0BAaHUSX B OMOJIOTHY;

dbopMupoBaHUe y 00y4alOIINXCsl TO3HABATENBbHBIX, HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MIPOILIECCe aHalM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJISI0B, UICH U MOIXO0I0B K U3YUEHHUIO
YKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJICHUE Y 00yUaroLmxcs 001el KyabTypbl, QYHKIMOHAIBHOM rPaMOTHOCTH, Pa3BUTHE YMEHUHN
OOBSICHATH M OLICHUBATh SIBIICHUS OKPYKAIOIIETO MHpa )KUBOW MPUPOJIbI HA OCHOBAHUU 3HAHUI U OTIBITA,
MOJIYYEHHBIX TIPU U3YYCHUH OMOJIOTHH;

dbopMupoBaHHEe y 00YJAOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAUCHUE OMOIOTMUECKUX 3HAHUH B MMPAKTUICCKOU
JESITEIbHOCTH YE€JI0BEKa, PA3BUTUU COBPEMEHHBIX METUIIUHCKUX TEXHOJOTUH U arpoOHOTEXHOIOT A,

BOCIIUTAaHNE YOEKICHHOCTH B BO3MOXHOCTHU TO3HAHUS YEIOBEKOM KMBOW MPUPOIBI, HEOOXOIUMOCTH
OepeKHOT0 OTHOILIEHUS K HEl, COOIIOIEHHS STHUYECKUX HOPM IIPH MPOBEACHUN OMOIOTHYECKUX UCCIIEI0BaHU;

OCO3HAHHUE [IEHHOCTH OMOJOTUYECKUX 3HAHUM JIJIS1 TOBBIIICHUS YPOBHSI YKOJIOTHYECKON KYJIBTYPBI, AJIS
(hopMUPOBaHUS HAYYHOTO MUPOBO33PECHHS;

pUMEHEeHHEe TPUOOPETEHHBIX 3HAHUHM U YMEHUI B TOBCETHEBHOM JKU3HU JUIsl OLIEHKH MOCIIE/ICTBUI CBOEH
JeSITETFHOCTH 10 OTHOILIEHHIO K OKpY)KaroIIel cpesie, cCOOCTBEHHOMY 3/I0pOBbI0, 000CHOBAaHHE U COOJIOZICHNE MEp
POPUITAKTUKH 3a00JICBaHH.

B cucteme cpegnero o6mero oopa3zoBanus «buonorusy», uzyyaemasi Ha 0a30BOM YpOBHE, SIBIISIETCS
00s13aTeNbHBIM YUEOHBIM TIPEIMETOM, BXOJISAIIUM B COCTaB peaMeTHOU o0nacTu «EcTecTBeHHO-HAYIHbBIE
MIPEAMETHD.

OO611ee yncI0 YacoB, PEKOMEHAOBAHHBIX JIJI U3ydeHUs1 Onosioruw, - 68 yaco: B 10 kmacce - 34 yaca (1 yac B
Hezemo), B 11 kiacce - 34 yaca (1 gac B Hezemio).

Copnep:xanune o0yueHust
10 knacc

Tema 1. buosiorns Kak HayKa
buonorus kax Hayka. CBsi3b OHOJOTHM C OOIIECTBEHHBIMH, TEXHHMYECKUMHU U JIPYTUMHU E€CTECTBEHHBIMU

Haykamu, ¢unocodueil, STUKON, FICTETUKON U mpaBoM. Ponbs Guonoruu B GOpMUPOBAHUU COBPEMEHHON HAydHOU
KapTuHbl Mupa. CucreMa OMOTOTHYECKUX HAYK.

MeTtobl IO3HaHMSI KUBOW MPUPOAbI (HAOIIOAEHNE, SKCIIEPUMEHT, ONMCAHUEe, U3MEpPEHHE, Kilaccudukarys,
MOJIETUPOBaHUE, CTaTUCTHUECKast 00paboTKa JaHHBIX).



Hemoncmpayuu:
Ilopmpempsi: Y. [lapsun, I'. Mengens, H.K. Konbuos, k. Yorcon u ®. Kpuk.
Tabnuywr u cxemoi: «MeTO/IbI TO3HAHUS KUBOW IPUPOJIBI.

Jlabopamopnvle u npakmuueckue paoomul:
[paktuyeckas pabota Ne 1. «cnonp30BaHue PA3IUYHBIX METOIOB MPH U3YYEHUHN OUOJIOTHUECKUX
00BEKTOB.

Tema 2. ’KuBble cucTeMbl M MX OPraHU3aI U

Kupbie cucrembl (OMOCHUCTEMBI) Kak MpeAMET u3ydeHHs Ouonoruu. OTIMYMe KUBBIX CHUCTEM OT
HEOPraHUYECKON IPUPOJIBI.

CpoiicTBa OmMocucTeM M MX pa3HOOOpas3ue. YPOBHH OpraHU3alli OMOCHCTEM: MOJICKYIISIPHBIH, KIETOYHBIH,
TKaHEBBIH, OPraHU3MEHHBIH, TOMYJISIITHOHHO-BUI0BOH, SKOCUCTEMHBIN (OMOTEOIICHOTUIECKUIT ), OrOoCchepHBIH.

emoncmpayuu:
Tabauyst u cxemwvl: «OCHOBHBIE PU3HAKY KU3HI», «Y POBHU OPTaHU3AIUU KUBOU TPUPOIBD.
Obopyoosanue: monenb Mmonekyinl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH

XUMUYECKUH COCTaB KJIETKH. XUMHUYECKHE OJJIEMEHTHI: MaKpOIJIEMEHThI, MHUKpOdJeMeHTHl. Boma wu
MUHEpaJIbHBIEC BEIIECTBRA.

@OyHKIMU BOABI 1 MUHEPAJIbHBIX BElleCTB B KieTke. [loanepkanue ocMoTuueckoro 6ananca.

benku. CoctaB u cTpoeHHe OeNKOB. AMHUHOKHCIOTHI - MOHOMEpHI OenkoB. HezamMeHWMble U 3aMEHHMBbIE
AMUHOKHUCIIOTbl. AMMHOKHUCJIOTHBIN COCTaB. YPOBHHM CTPYKTYpPhI O€JIKOBOW MOJIEKYNbl (II€pBUYHAS, BTOpPUYHAS,
TPETUYHAS ¥ YeTBEPTUYHAS CTPYKTYypa). XUMHUYECKHUE CBOKMCTBA 0enKkoB. bronornyeckue GyHKIIUU OCIIKOB.

®epmeHTbl - Ouosnoruyeckue katamu3atopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas
cnenuduanocts. Kodhepmentol. Butamunbl. Otinnyust GepMEHTOB OT HEOPTAaHMYECKUX KaTaTu3aTOPOB.
YrneBoabl: MOHOCaxapuabl (TJII0K03a, pud03a U Ae30KCupudo03a), Aucaxapuisl (caxaposa, JaKTo3a) u
noJicaxapubl (Kpaxmal, TITUKOTeH, HeJUTI0I03a). buonornueckue GyHKIMH yriIeBOOB.

Jlunuaer: Tpurnunepusl, pochonunuasl, crepousibl. ['uapodunsHo-ruapodoOHbIie cBoiicTBa. bronornueckue
¢bynkuuu nunuoB. CpaBHEHHE YIIIEBOJIOB, OCJIKOB M JIUIH/OB KaK HCTOYHUKOB YHEPTUU.

Hykneunossie kucnotsl: JJHK u PHK. Hykneotuasl - MOHOMEpBI HyKJIEHHOBBIX KUCIOT. CTpoeHHE U PYHKIIUH
JIHK. Ctpoenue u pynkuuu PHK. Bunst PHK. AT®: ctpoenue u ¢pyHKIUN.

[utonorus - Hayka o kieTke. Kiierounas Teopus - mpumep B3auMOJeHCTBUS Uael U (DakTOB B HAYYHOM TIO3HAHUH.
Meronas! U3y4eHUs KIETKHU.

Knertka kak nenoctHas xuBas cuctema. O0Imye Npu3Haky KIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTMueckuii annapar, CUCTEMa CHUHTE3a OellKa.

Tumel KJIETOK: SyKapuoTHUecKasi v pokapuoTudeckas. OcoOOEHHOCTH CTPOSHUS MPOKAPUOTHUECKON KIETKH.
Kinerounas crenka 6akrepuii. CTpoeHHE 2yKapUOTHIECKOM KiIeTKA. OCHOBHBIE OTIUYHS PACTUTEIIBHON, )KUBOTHOU
U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KIETOUHAs! CTEHKa, IITMKOKAIHUKC, X pyHkuuu. [Inazmatuyeckas memOpana,
ee cBoricTBa U pyHkumu. Lluromnazma u ee opranouasl. OqHomMemMOpanHbie opranon bl Kiaetku: DIIC, anmapat
FOHBI[)KI/I, JIN30COMBI. HOHyaBTOHOMHBIe OopraHouabl KJICTKU: MUTOXOHAPHWH, INIACTUABI.

[IpoucxoxxaeHne MUTOXOHAPUH U miacTua. Buasl minactua. HememMOpanHble opraHonibl KIETKUA: puOOCOMBI,
KIJIETOYHBIN LEHTP, ICHTPUOJIN, PECHUYKH, )KI'YTUKHA. DyHKIIMK OpraHOMUOB KIETKHU. BrirtoueHus.

SAnpo - perynastopHblii HeHTp kiIeTku. CTpoeHue sapa: siaepHas 00004Ka, KapuoriazMa, XpoOMaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.
[lemoncmpayuu.

llopmpemui: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneiiaen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yuikunc, P.
O®pankinH. K.M. bap.



Luacpammer: «Pacnpenenenne XMMMUECKUX 2JIEMEHTOB B HEXHUBOW ITpUpoie», «PacipeneneHrne XuMHIECKUX
3JIEMEHTOB B JKUBOW IIPUPOAEY.

Tabnuywsl u cxemsi: «llepuoanueckas TabMIa XUMUYECKUX JIEMEHTOBY, «CTpOeHHE MOJIEKYIIbl BOAb, «brocuHTe3
Oenka», «CtpoeHne MosieKynbl Oenka», «Ctpoenue ¢depmenta», «HyxmennoBbie kuciotel. JJHK», «CtpoeHue
Monekynbl  AT®», «CTtpoeHne 3SyKapHOTHYECKOW KieTkn», «CTpoeHHe KUBOTHOM KieTku», «CTpoeHue
pacTUTENbHOW KIeTKM», «CTpoeHHe NPOKAPUOTHICCKOW KIeTKM», «CTpoeHue sapa KIETKW», «YTJICBOJIBIY,
«JIumuaen.

ObopydosaHue.: CBETOBOH MUKPOCKOII, 000pyI0BaHKE AJIs MPOBEACHUS HAOTIOACHHIA, U3MEPEHUH, IKCIIEPUMEHTOB,
MUKpOIIpenapaTbl paCTUTENbHBIX, )KUBOTHBIX M OaKTEPHAJIbHBIX KJIETOK.

Jlabopamopnule u npakmuyueckue padomol:

Jlaboparopnas padota Ne 1. «M3ydyeHne kaTaIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha MpUMeEpe aMuiIa3bl UIU
KaTajasbl)».

JlaGoparopnas pabota Ne 2. «M3y4deHre CTpOCHUS KIIETOK paCTEHUH, )KUBOTHBIX U OAKTEpUl TI0JT MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIPENapaTax U UX OMHCAHUE».

Tema 4. ’KuzHeaeATeJLHOCTh KIETKH

OOmeH BemecTs, WM META00U3M. ACCUMIIIANNS (TUTACTUYECKUA OOMEH) M TUCCUMMIIALIHS (DHEPTEeTUICCKUN
00MeH) - IB€ CTOPOHBI €IUHOTO Tpoliecca MeTadom3Ma. Poiib 3aKOHOB COXpaHEHHUS BEIICCTB U YHEPTHU B
IMOHUMAaHWUHA MeTaboIN3Ma.

Tunsl oOMeHa BeniecTB: aBTOTpoPHBIN U reTepoTpodHbIif. Ponb hepmMeHTOB B 00MEHE BELIECTB U MPEBPALLEHUN
SHEPTHH B KIIETKE.

dotocunTe3. CBeToBas u TeMHOBast Pa3wl hoTocuHTe3a. Peaknuu ¢porocuaTe3a. DPPEeKTUBHOCTH POTOCHHTE3A.
3nayeHne HOTOCHHTE3A JIJIsl )KU3HU Ha 3emute. BimsiHue ycioBwuii cpepl Ha GOTOCUHTE3 U CIIOCOOBI IOBBIMICHHSI €T0
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XeMOCUHTE3UpYIoIIe OakTepuu. 3HaU€HUE XEMOCUHTE3a JIUIS )KU3HU Ha 3eMJIe.

DHepreTuyeckuii 0OMeH B KJIeTKe. PaciierieHne BeniecTs, BbIICICHUE U aKKyMYJIUPOBaHUE YHEPTUHU B KIIETKE.
Dransl SHEpreTudeckoro oomena. ['mukonus. bpoxenue u ero Buasl. KucnopoiHoe oKUCICHHE, WITH KIETOUYHOE
neixanue. OkucnurenbHoe GhochoprmpoBanue. IHPEKTUBHOCTh SHEPTETHUIESCKOTO OOMEHA.

Peakiun matpuunoro cunaresa. ['enernueckas nadopmanus u JIHK. Peanuzanus renetndeckoi nadpopmaiuu B
kietke. ['eneTnueckuii ko u ero cBoiicta. Tpanckpunims - Mmatpuunblii cuate3 PHK. Tpancusiuus - Guocuntes
Oenka. Jramnsl TpaHchsauuu. Konuposanue aMuHOKUCIOT. Ponb pubocom B GuocuHTese Oenka.

Hexknerounsie popmbl sxu3HU - BUpYCHI. VicTopust oTkpsiTus BupycoB (J1.1. UBanoBckuii). OcOOEHHOCTH CTPOCHHS
1 )KHU3HCHHBIN UK BUPYCcOB. bakrepuodaru. boyie3Hu pacTeHmid, )KHBOTHBIX M YEJIOBEKA, BHI3BIBAEMbIC BUPYCAMHU.
Bupyc ummynoneduiura genoseka (BUY) - Bo3oyaurens CITM/{a. OGpaTHas TpaHCKPHUIIUS, peBEPTa3a U
unterpasa. [lpodunakTika pacrpocTpaHeHus: BUPYCHBIX 3a00€BaHUM.

Hemoncmpayuu:
TIopmpemwi: H.K. Konbuios, I.1. Banosckwuii, K.A. Tumupsses.

Tabnuyvl u cxemol: «Tunpl nutanus», «Metadonuszm», «MUTOXOHAPUSNY», «IHEPreTHUECKUI 0OMEHY,
«Xnopomnact», «@otocunres», «Ctpoenue JJHK», «Ctpoenne u pyHKIMOHUpOBaHUE reHay, «CHHTE3 Oenkay,
«"enernyeckunii kony, «Bupycei», «bakrepuodarny», «Ctpoenue u xxu3HeHHbIN 1uki1 Bupyca CIIM/]a,
Oaktepuodaray, «Perumxkanms JJHK».

Obopyoosanue: Mozenu-anmukanuu «Y nsoenue JIHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaens cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHE M HHAUBUIYAJIbHOE Pa3BUTHE OPraHM3MOB



KneTounslii UK, WIK )KU3HEHHBIN UK KIeTku. MHTepda3za u MuTo3. [lpoueccsl, mporekaroiye B HHTEpdase.
Permukarnus - peaknus matpuanoro cunre3a JIHK. Ctpoerne xpomocoM. XpOMOCOMHBIN HA0OP - KAPHOTHIL.
JIMTIOMAHBIN U ratuIonAHbBII XpOMOCOMHBIE Ha0Opbl. XpoMaTuabl. Llutonornueckrie OCHOBBI pa3MHOXKEHUS U
VHAMBU1YaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetku - muto3. Ctaguu muto3a. Ilponeccel, npoucxoasiye Ha pa3HbIX CTAUAX MUTO3A.
buonornyeckuii cMbBICII MUTO34.

[IporpamMmmupyemas rudesnp KJIETKH - allONTO3.

@DopMBI pa3MHOKEHHS OPIraHU3MOB: 0€CII0JI0€ 1 10JI0Boe. Bl O€crooro pa3sMHOXKEHUSA:  JEJIEHUE HAJBOE,
[IOYKOBAaHUE OJJHO- U MHOT'OKJIETOUHBIX,

cropooOpa30BaHue, BETC€TaTUBHOE pa3MHOXEHHE. MICKyCCTBEHHOE KJIOHUPOBAHHE OPTaHU3MOB, €TI0 3HAUCHUE IS
CEJIEKIINH.

ITomosoe PAa3MHOXCHHUCEC, €I0 OTIINYUA OT Oecmoioro.

Meiios. Ctaauu meito3a. [Iporeccsl, mpoucxosiiue Ha cTanusx Meiosa. [loBeaenne xpoMocom B Meiiose.
Kpoccunrosep. buonornueckuii CMbICI U 3HaUYE€HUE MEHO03a.

lameTorenes - mporecc 00pa30BaHUS MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIC KeJe3bl: CEMEHHUKHU U SIMUHUKH.
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK - FaMeT (CIepMaTO30U/I, SMIIEKIIETKA) - CIepMaTOreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOCHUS SIMIEKIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes.

WNnnuBuayansHOe pa3BuTHE (OHTOTeHE3). DMOPHOHAIBHOE Pa3BUTHE (AMOpHOTreHe3). DTarbl SMOPHOHATIBLHOTO
pa3BUTHA y TO3BOHOUHBIX JKUBOTHBIX: IpOOJIEHHUE, TacTpy sy, opraHorenes. [loctaMOpruoHanabHOE pa3BUTHE.
Tunsl 10CTAIMOPHUOHAIBHOTO Pa3BUTHSL: IIPSAMOE, HENpsiMoe (JINYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE
OpPraHu3MOB, (haKTOPbI, CHOCOOHBIE BBI3BIBATH BPOXKIECHHBIE YPOICTBA.

Poct u pa3zeutue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHUs: CTPOCHHE CEMEHU, CTAIMHU PA3BUTHSL.
demoncmpavwuu:
Tabauywl u cxemvt:  «DOPMBI pa3MHOKEHHS OPTraHU3MOBY, «J[BoliHOE

OIJIOJJOTBOPEHHE Y LIBETKOBBIX PACTEHUID», «BereraTuBHOE pa3MHOXKEHHUE PACTCHUINY, «JlefeHre KIeTKH
OakTepuii», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHre XpoMOCcOMbI», «KiteTounslil nukiy, «Pemmukanus JJHK»,
«Muto3», «Meio3», «IIpsmoe n HeEnpsAMoe pa3BUTHEY, «]'aMeTOreHe3 y MIEKONMUTAIOIINX U YEIOBEKa,
«OCHOBHBIE CTaINN OHTOT'€HE3AN.

ObopyoosaHue: MUKPOCKOII, MUKponpenapatsl «CrepMaTo30HIbl MICKOMUTAIONIETOY, «SIHIeKIeTka
MIIEKOMHTaIOMEroy», «Kapruoknunes B KJieTKax

KOpEIIIKa JyKa», MarHUTHas MoJie/b-antuinkaius «Jlenenue kietku», moaenb JJHK, monens metadasnoit
XPOMOCOMBI.

Jlabopamopnusie u npakmuueckue padoomol:

JlaGopaTtopHnast pabota Ne 3. «HabGmroeHrne MuTo3a B KJIIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpEnapaTax».

JlaGopatopHnast pabota Ne 4. «/3yyeHue CTpoeHHs: MOJIOBBIX KIETOK Ha TOTOBBIX MUKpPOIpenapaTaxy.
Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB

[Ipenmer u 3axaun reHeTuku. MicTopust pa3BUTHs reHETUKU. POJIb HUTONIOrMH ¥ SMOPUOTIOTHH B CTAHOBJICHUHU
reHeTuku. Bxuiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO1bl TeHETUKU
(ruOpUI0IOrNYECKUil, HUTOT€HETUUYECKUM, MOJIEKYJIIPHO-T€HETUUECKUI). OCHOBHBIE T€HETUUECKHUE MTOHSTHS.
['eHeTHuecKasi CUMBOJIMKA, CIIOJIb3yeMasl B CXeMaxX CKpEIMBaHUH.



3aKOHOMEPHOCTH HACIIEOBaHNUS TPU3HAKOB, YCTaHOBJICHHBIE [ . Mennenem. MoHOrHOpuaHOE CKpelMBaHue. 3aKoH
eIMHOO00pa3us THOPHIOB MEPBOTO MOKOIeHHs. [IpaBriio JOMUHUPOBaHUA. 3aKOH PACIICTUICHUS PU3HAKOB.
I'mnoresa unctorsl ramet. [loaHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpuHoe ckpeniBaHue. 3aKOH HE3aBHCUMOT'O HACJICIOBAHMSI MPU3HAKOB. [[UTOreHeTHUECKE OCHOBBI
JUTHOPHUIHOTO CKpEIMBaHMs. AHAM3UPYIOIIee CKpelrBanue. Vcronp30BaHne aHATTM3UPYIOMIETO CKPEIIBAHMS
JIJIS1 OTIPEICTICHUS] TEHOTHUITA OCOOH.

CL[CHJ'ICHHOC HACJICJOBAaHUC IPU3HAKOB. PaGora T. MopraHa IO CHCIVICHHOMY HACJICAOBAaHHUIO I'CHOB. HapymeHMe
CHCINICHUS I'CHOB B PE3YJILTATC KPOCCUHI'OBEPA.

XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH. | eHeTHYeCKne KapThI.

['eneTrka nosa. XpoMOCOMHOE OIpeesICHHE 110J1a. AyTOCOMBI U I10JIOBBIE XPOMOCOMBI. ['OMOrameTHsle 1
rereporaMeTHble oprauu3Mbl. HaciiejoBanue npu3HaKoB, CUEMICHHBIX C ITOJIOM.

N3meHnunBOCTh. BUibl NI3MEHUMBOCTHU: HEHACJIEACTBEHHAs U HACJIEICTBEHHAs. POJib cpe/ibl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XapaKTEPUCTUKA MOIU(PUKAIIMOHHON N3MEHUMBOCTU. BapuanimoHHBIN psiJl M BapuallmOHHasi KpUBasl.
Hopwma peakiuu npuszHaka. KoauyecTBeHHbIE M KaU€CTBEHHbBIC MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOAN(UKAITMOHHON U3MEHYHBOCTH.

HacnencrBennas, uiay reHOTHIUYECKas, U3MEHUMBOCTh. KOMOMHATUBHAS N3MEHUMBOCTL. Melio3 U IT0JI0BOM
MPOILIECC - OCHOBA KOMOMHATUBHON M3MEHYMBOCTU. MyTallMOHHas M3MEHYNBOCTh. Knaccudukanus MyTauii:
Te€HHBIE, XPOMOCOMHEBIE, TeHOMHBIE. YacToTa u MpUYUHbI MyTanuii. MyTtareHHbie (PaKkTOpbl. 3aKOH TOMOJIOTHYECKUX
pAIOB B HacieACcTBeHHOM n3menunBoctr H.M. BaBuiosa.

BHefI,I[epHaH HaCJICACTBCHHOCTDh U U3BMCHYHNBOCTD.

I'eneruka yenoseka. Kapuorumn yenoBeka. OCHOBHBIE METO/Ibl FTEHETHKU YEJIOBEKA: T€HEATIOrMYECKUA,
OJIM3HEIIOBBIN, TUTOTCHETHUECKUN, OMOXUMUYECKUN, MOJICKYIISIPHO- TeHeTHYecKuil. COBpeMEHHOE ONpe/ICIICHIE
T€HOTHIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoibto [1I[P-ananu3a.
HacnienctBenHbie 3a00/1eBaHUs YEIIOBEKA: TCHHBIC 00JIC3HH, OOJIC3HU C HACIICACTBEHHOW MPEAPACTIONOKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. CoMaTuyeckue U reHepaTuBHble MyTaui. CTBOIOBBIE KIETKH. [IpUHITUIIBI 310POBOTO
00pasa )KU3HU, TUarHOCTUKH, TPOPUITAKTUKH U JICUCHHS TCHETHUYECKUX 0osie3HeH. MeIMKO-TeHeTUIeCKOe
KOHCyHBTI/IpOBaHI/Ie. 3Ha‘-IeHI/Ie MCI[I/H.[HHCKOﬁ TCHCTHUKHU B HpeIIOTBpaH_IeHI/II/I 1 JICUCHHUU I'CHCTUYCCKUX 3a6OJIeBaHI/Iﬁ
YyeJIoBeKa.

Aemoncmpavuu:
TIlopmpemeui: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UeTrBepuKoB,
H.B. Tumogees-Pecosckuii, H.1. BaBuios.

Tabauyst u cxemwvl: «MOHOTHOPHUIHOE CKPELIMBAHUE U €TI0 IIMTOTEHETHYECKAst OCHOBAY, «3aKOH PaCIICIUICHUS U €T0
[IUTOTCHETHYECKasi OCHOBAY, «3aKOH YHUCTOTHI TaMeT, «Jlurubpumnoe ckpenmBanuey, « L lutomornueckre 0OCHOBBI
JUTUOPUIIHOTO CKpeluBanusy, «Meito3y, «B3aumoaeiicTBue ajienbHbIX TeHOBY, «I € HeTUUeCKUE KapThl pacTEHUMH,
’KUBOTHBIX U YeJloBeKay, «['eHeTnka nosiay», «3aKOHOMEPHOCTH HACIEOBAHUS, CIEITIEHHOTO C TTOJIOM),
«KapuoTuribl 4enoBeka v JKUBOTHBIX», «BUIbI ©13MEHUNBOCTHY, «Moau(ukaimoHHasi K3MEHUYUBOCTHY,
«HacnenoBanue pe3yc- gpakropay, «I'eHeTukKa rpymi KpoBu», «MyTallMOHHAsS U3MEHYUBOCTD.

Obopyoosanue: Moen-aNTUITMKAUA «MOHOTHOPHIHOE CKPEIITUBAHUE,

«HemonmHoe moMuHMpOBaHKEY, «urnbpuaHoe cKpemuBanuey, «llepekpect XxpoMocom», MUKPOCKOII U
MUKponpenapart «po3opuna» (Hopma, MmyTanuu GopMbl KPBUIbEB U OKPACKH Tena), repdapuii «I"opox MOCEBHON.

Jlabopamopnvie u npakmuueckue padomal:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTUOPUTHOTO U JUTHOPUIHOTO CKPEUIUBAHUS Y
Jp0o30(UIIBl HA TOTOBBIX MUKPOTIpEnapaTax.

JlabopaTtopnast pabota Ne 6. «3ydeHne MoaupuKanMOHHON N3MEHYUBOCTH, TTOCTPOSHNE BApUALIMOHHOTO Psijia U
BapUALIMOHHOMN KPUBOWY.



JlaGopaTopHast pabora Ne 7. «AHanmu3 MyTauii y Apo30(uisl Ha TOTOBBIX MUKpPOIpEnapaTax.
[paktuyeckas padota Ne 2. «CocTaBiieHHe U aHATTU3 POJIOCIOBHBIX YEIOBEKa».
Tema 7. Cesekuusi opranu3sMoB. OCHOBBI O0HOTEXHOJIOTHH

Cenexuys Kak HayKa U Mpoliecc. 3apokKIeHUE ceeKIUU U fomecTukanus. Yuenue H.1. BaBunosa o neHTpax
MPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYPHBIX pacTeHuil. LleHTpbl mporcxokaeHust JOMalIHuX KUBOTHBIX. CopT,
110pOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIMU. MacCOBBIA M MHAMBHUYaTbHBIH OTOOPHI B CEJIEKIIMU PACTEHUN U dKUBOTHBIX.
Onenka skcTepbepa. binskopoacTBeHHOE CKpeluBaHue - MHOpuAUHT. Yncras nuHus. CKpelnuBaHue YUCThIX
muaui. ['ereposuc, wiu rubpunHas cuia. HepoacTBenHoe ckpemuBanue - ayropuauar. OTnaneHHas
ruOpuau3anys u ee ycrnexu. ckycCcTBeHHbIM MyTareHes3 U NoJdy4eHue MOJUIUIONI0B. JIOCTIKEHUS CeeKIH
PaCTEeHHM, KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buoTtexHomorus Kak oTpacib Mpou3BocTBa. [ eHHas nHKeHepHsl. DTamnbl co3nanus pekomOunantor JIHK u
TpaHCTE€HHBIX OpraHu3MoB. Knetounas nwxkenepus. Kinetounsle KynbTypbl. MUKpOKIOHAIBHOE PA3MHOKEHUE
pactenuii. KiiloHupoBaHue BHICOKOMPOAYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPTaHU3MOB. JKOJIOTHYECKUE U
studeckue npodiaemsl. 'MO - reHeTHuecKr MOIU(ULMPOBAHHbBIE OPTaHU3MBbI.

Aemoncmpavyuu:
Ilopmpemui: H.W. BaBunos, .B. Muuypumn, I'.J1. Kapneuenko, M.®. IiBaHOB.

Tabnuywr u cxemol: KapTa «LIeHTPBI IPOUCXOXKACHUS 1 MHOTOOOpa3us KyIbTYPHBIX pacTeHU», «[loposisl
JOMAIIHUX XKUBOTHBIX», «CopTa KylIbTYpHBIX pacTeHU», «OTnaneHHas rudpuausanus», «PaboTel akagemMuka
M.®. UBanoBay, «Ilonumionans», «O0beKTbl OMOTEXHOIOTUNY, «KIETOUHBIE KYJIBTYPhI U KIIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IEPEHOC T€HOB, XPOMOCOM.

ObopyodosaHue: MyISIKU TUIOAOB U KOPHETLIOIOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB pacTeHUl, repOapwii
«CenbCKOX03MCTBEHHBIE PACTCHUS.

Jlabopamophvie u npakmuyueckue padomal:

3KCKprI/I$[ «OcHOBHEIE METOAbI U JOCTHUKCHUS CCIICKIIUN paCTeHI/Iﬁ " JKUBOTHBIX (Ha CCIICKIUMOHHYIO CTaHIIHIO,
TUIEMEHHYIO ()epMY, COPTOUCIIBITATENBHBIN YIaCTOK, B TETUIMYHOE XO3SHCTBO, 1a00paToOpHrIo arpOyHUBEPCUTETA
WJIM HAYYHOTO IICHTPA)».

11 KJIACC
Tema 1. DBoTIOIHOHHAA OUOJIOTUA

HPGI[HOCI)IJ'IKI/I BO3HUKHOBCHUA BBOJ'IIOIII/IOHHOI\/II TCOpHU. 3BOJ’IIOIII/IOHH35I TCOpHA U €€ MCCTO B ouojiorun. Bausaue
3BOHIOI_[PIOHHOI>’I TCOPHUU HA PA3BUTUC OMOJIOTUH U APYrux HayK.

CBI/I,Z[GTCHLCTBEI OBOJJIIOIIHNH. IIaneonToIOrNYECKHUE: IOCJICA0BAaTCIbHOCTD

MOSIBJICHUS BUJIOB B MMaJICOHTOJIOTMUECKOM JIETOMUCH, TiepexofHbie hopmbl. broreorpaduueckue: cxoacTBo u
pazimuue dhayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJCTBA U pa3Inins SMOPHOHOB pa3HbIX BUJIOB

ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMHqGCKHeI T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
pyAUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHHU3MOB HACJICACTBEHHOCTHU 1 OCHOBHBIX MeTa0O0INYECKUX HYTeﬁ Y BCEX OpraHMU3MOB.

OpomononHas teopust Y. apsuna. [Ipennockuikiu BO3HUKHOBEHUS AapBUHU3MA. [|BUKYIIIME CHUITBI SBOJTIOLUN
BUJI0B 110 JlapBuHY (M30BITOYHOE PA3MHOKEHHE IIPH OIPAaHUYCHHOCTH PECYpPCOB, HEOMNPEIeIeHHAsS N3MEHYNBOCTb,
O6opb0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3pomonuu (CTO) u ee 0OCHOBHBIE NOJIOKEHUS.



MI/IKPOBBOJHOLII/IH. HOHYHSILII/ISI KaK €AMHHUIa BUJa U 9BOJIIOIINHA.

JBmwxyuue cuibl ((hakTOphl) 3BOIONKN BUAOB B IPUPoOIe. MyTallMOHHBIN MpoLecC 1 KOMOMHATHBHAS
U3MEHYMBOCTb. [lonyssiioHHbIe BOIHBI U Apeiid reHoB. M3omsuus 1 Murpanus.

EctecTBeHHbIN 0TOOP - HANPaBIAOIMINN (HakTop HBOMOIUUA. DOPMBI ECTECTBEHHOT'O 0TOOPA.

[Tpucrnoco01eHHOCTh OPTaHU3MOB KaK pe3ynbTat 3Bositouuu. [IpuMeps! nprcnocoOaeHui y OpraHu3MoB.
ApomMopd03bl 1 UAMOAIATITAINH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OCHOBHBIE (POPMBI BUI000pa30BaHus: reorpauueckoe, IKOJIOTHIECKOE.

Maxpooasosmonus. @opMbl IBOIIONUH: (huIeTHYecKast, AMBEPTeHTHAas, KOHBEPI€HTHAsI, apajiesibHasl.
HeobpatumocTs 3BOMIOIUN.

[TpoucxoxaeHne OT HeCIeMATN3UPOBAHHbBIX MpeakoB. [Iporpeccupyromas cnenuanu3anys. AJanTHBHAS
paguanus.

emoncmpayuu:

TIlopmpemui: K. Jlunneit, XK.b. Jlamapk, Y. {apeun, B.O. KoBanesckuii, K.M. bap, 2. I'ekkens, ®. Mromnep, A.H.
CeBep1oB.

Tabauywr u cxemvi: «Pa3BUTHE OpraHMYECKOr0 MUpa Ha 3emie», «3apoAbIIli T03BOHOYHBIX KUBOTHBIXY,
«ApxeonTepukcy, «Dopmbl 60pbOBI 32 CyliecTBOBaHNE», «EcTecTBeHHBIN 0TOOP», « MHOT00Opazne COpToB
pacteHuil», «MHOroobpasue nopoJ KUBOTHBIX», «[lomymsaiumn», «MyTallnoHHas H3MEHUYHUBOCTBY, KApOMOp(hO3bI»,
«Unnoananrtanumn», «O061as nerevepanus», «BuKkyiie cuisl aBoonnny», «Kapra- cxema mapuipyra
nyremmectBust Y. lapBunay», «boprba 3a cymectBoBanue», «IIprucrnocobieHHOCTs opranu3mMoBy, «I eorpaduueckoe
BHJ1000pa3oBaHuey, «IKOJIOTHIECKOE BU000paA30BAHUE.

Obopyoosanue: KOIIEKLMSI HACEKOMBIX C pa3JIMYHBIMHM TUIIAMH OKPACKH, HA0OP IJIOJ0OB U CEMSH, KOJUIEKLIUs
«[TpuMepbI 3aIUTHBIX TPUCTIOCOOTICHUN Y )KMBOTHBIX», MO/IeTh «OCHOBHBIE HAIIPABIICHUS SBOJIIOLIUNY, 00beMHAas
Mozenb «CTpoeHHE TOJIOBHOTO MO3Ta IIO3BOHOYHBIX.

buoreorpaduueckas kapta Mupa, KojuteKuus «PopMbl COXPaHHOCTH UCKONAEMBIX KUBOTHBIX U PACTEHUN», MOJIEIIb
anmuinkanus «llepekpect xpoMocom», BlaxHbIe Ipenapartsl «PazButue HacekoMoroy, «Pa3Butue JIArymkmy,
MUKponpenapart «/po3opuna» (Hopma, MyTanuu (GopMbl KPBUIbEB U OKPACKH TEJNA).

Jlabopamopnsie u npakmuueckue padomol:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHUIOY.

Jlaboparopnas pabota Ne 2. «Onucanue npucrnocoO0IeHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepay.
Tema 2. Bo3HMKHOBEeHHE U Pa3BUTHE )KU3HU HA 3emile

JloHaydHble IpeACTaBICHUS O 3apOXKICHUH KU3HU. HayuHble TUIOTE3bl BOSHUKHOBEHUS JKU3HU Ha 3eMJIe:
abuoreHes u MaHCIICpMMU. XuMmaeckast OBOJIOIIUA. AOHOreHHbBIN CHHTES OpTraHN4YCCKUX BECIICCTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON BoNMoIMU. HadanbHble 3Tanbl
ounosornueckoit sBoonuu. ['unoresa PHK-mMupa. ®opmupoBanrne MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE
IpoTOoKJIeTKU. [IepBbie KileTku U UX 3BoroLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuojam. Karapxeil. Apxelickas u nporepo3soiickas 3psl. [laneosolickas spa
1 €€ TIEPHOJIbI: KEMOPHUICKUIA, OPIOBUKCKUN, CUITYPUHCKHMA, IEBOHCKHI, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30licKkas 3pa U €€ MePHOJIbl: TPUACOBBIN, FOPCKUM, METOBOM.
Kalino3zoiickas apa 1 ee nepuo/ibl: ajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHucTrKa KJIMMaTa U reojIornyeckux mnpoueccoB. OCHOBHBIE ATalbl IBOJIOLUN PACTUTENHHOTO U )KHBOTHOTO
mupa. ApoMop¢ho3bl y pacTeHH U )KUBOTHBIX. [10siBlIeHNE, paciBeT U BHIMUPAHHUE IPYIII )KUBBIX OPTaHU3MOB.



Cucrema OpPraHN4CCKOro Mrupa Kak OTpaxCHUEC 3BOJIFOLIUH. OCHOBHBIC CHCTEMATHYCCKHE TpyImbl OPraHu3MoB.

9BOHIOI_II/I5I YCJIO0BCKaA. AHTpOHOJ’IOFI/IH KaK HayKa. PazButue HpeI[CTaBJ'IeHI/Iﬁ O IMPOUCXOKACHNU YCIIOBCKA. Metoasl
HU3YUCHUA aHTPOIIOTCHE3A. CxoxnctBa u pas3inyuAa 4€JI0BEKA U ) KUBOTHBIX. Cucremarnyeckoe II0JIOJKEHHE YeJIOBEKA.

JBuxymiue cuisl (pakTopbl) aHTponoreHesa. HacienctseHHast K3MEHUMBOCTh M €CTECTBEHHBINH 0TOOP.
OOu1ecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/la, MBIIUICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIIMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBeK yMeblil, Yell0BeK NpsMOXOSIINIA,
YenoBek HeaHAePTAILCKHIA, UeToBeK pasyMHbIA. HaXxoKu HCKOMMaeMbIX OCTaTKOB, BPEMsI CYIIIECTBOBaHUS, 001aCTh
pacmpocTpaHeHus, 00beM roJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIUS.

Yenoeueckue pacbl. OCHOBHBIE OOJIBLINE PACHL: €BPONICOUAHASA (€Bpa3UiicKas), HErpo-aBCTPAIOUIHAS
(3xBaTOpHaJIbHAS ), MOHIOJIONIHAS (a3MaTCKO-aMepHUKaHCKas). UepThl IpUCOCOOIEHHOCTH NPEACTABUTENEN
4eJIOBEUECKUX pac K YCIOBHAM cylecTBoBaHus. EAMHCTBO uenoBeueckux pac. Kpurtuka pacusma.

Hemoncmpayuu:
Ilopmpemuvi: @. Penu, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabauywl u cxemwvi: «Bo3nnkHOoBeHUE COMHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYECcKOTro Mupay, «PactutenpHas
KIeTkay, «KuBoTHas kietka», «IIpokapuorudeckas kineTka», «CoBpeMeHHas CHCTeMa OPraHUYECKOTO MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHUS YEJIOBEKa M YeI0BEKOOOpa3HbIX 00e3bsiH», « OCHOBHBIE MECTa
MaJICOHTOJOTUYECKUX HAXO0JIOK MTPEAKOB COBPEMEHHOTO YesloBeKay, «J[peBHelinue moany, «JpeBaue moamn,
«ITepBbie COBpEMEHHBIE JIIOAN», «UeI0BeUeCKUe pachh».

Obopyodosanue: mynsxu «lIpoucxoxaeHue yenoBeka» (0I0CThI aBCTPATONUTEKA, MUTEKAHTPOIIA, HeaHAePTaIIbIIa,
KPOMaHBOHIIA), CJICTIKU WJIH U300paKEHUsI KAMEHHBIX OPYAHMH MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhI, pyOuIa,
cKkpebiia), TeoXpOoHOJIOTHYecKas Ta0IuIa, KOJeKIus «DopMbl COXPAaHHOCTH UCKOTIAEMBIX JKUBOTHBIX U PACTCHUN».

Jlabopamopnsie u npakmuueckue padomoi:

[IpaxTrueckas padora Ne 1. «/3yueHue uCKomaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJUIEKIHSIX).
DKCKypcusi «IBOIONUSA OPTaHUYECKOTO MUpa Ha 3emMiie» (B €CTeCTBEHHO-HAYYHBINA UITH KPA€BEIUECKHI MY3€il).
Tema 3. OpranusmMsl U OKpy:KalolIas cpeaa

DKoJIorus Kak HayKa. 33.)13‘{1/1 " pa3acJibl OKOJIOTUH. MeTo1bI SKOJIOTHYSCKUX UCCISIOBaHUMI. OKOJIIOrIYECKOe
MHUPOBO33PCHUC COBPEMCHHOI'O YCJIOBCKA.

CpCI[I)I oOuTaHUA OpraHu3MOB: BOAHAasA, HA3CMHO-BO3AYyIlIHAA, IOUBCHHAA, BHYTPUOPraHU3MCHHAs.

Dxonorndeckue paktopsl. Kimaccupukanus s3K0JIOTHIECKUX PaKTOPOB: a0MOTHYECKUE, OMOTHYECKHE U
aHTpororeHHele. JleiicTBUE IKOIOTHYECKHX (DAKTOPOB Ha OPTaHU3MBI.

AGunoTtnueckue (aKTOphl: CBET, TEMIEpaTypa, BlaxHocTs. Poronepnoausm. IIprcrnocobieHus: opraHu3mMoB K
neicTBHIO aOMOTHYECKUX (PaKTOPOB. BHoIOrHuecKue puTMsl.

buotnyeckue ¢akropsl. Buabl OM0THYECKUX B3aMMOACHCTBUI: KOHKYPEHIIMS, XUIITHUIECTBO, CHMOUO03 U €r0
dopwmel. [lapazutrsm, Koomepanus, MyTyalinu3M, KOMMEHCAITU3M (KBapTUPAHCTBO, HAXJICOHNYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHne OMOTHYECKUX B3aUMOJICHCTBHIA JJISl CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX
coo0I11ecTBax.

DKOJIOTHYECKHE XAPAKTCPHUCTUKHU ITOITYJIAIIHN. OCHOBHBIE TTOKa3aTeIn oy : YUCJICHHOCTD, IIJIOTHOCTD,
POXAACMOCTh, CMCPTHOCTH, IPHUPOCT, MUT'PALTUAL. I[I/IHaMI/IKa YHUCJICHHOCTHU MOMYJISALNU U €C PCryJidius.

Hemoncmpayuu:
Ilopmpemui: A. I'ymbonpar, K.®@. Pynse, O. ['exkens.

Tabruyer u cxemor: kapta «[IpupoaHsie 3001 3eMin», «Cpeapl 00UTaHUS OPraHu3MOBY, «DoTonEPHOIN3IMY,
«[Tomynsmumy, «3aKOHOMEPHOCTH POCTA YHCICHHOCTH MOMYJISIIHA HHPY30pHU-TYherbkuy, «Ilumessre nemmy.



Jlabopamopnule u npakmuueckue pabomoi:

JIaGopatopHas padota Ne 3. «Mopdonorndeckrie 0cCOOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHHSD.
JIaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

Ipaktuyeckas padora Ne 2. «Ilojcyer MIOTHOCTH MOMYJISIIIMNA Pa3HBIX BUI0B PACTCHUI».

Tema 4. Coo011ecTBa M YKOJOrH4eCKUe CHCTEMBI

Coo01ecTBO OpraHu3MoB - OuoneHo3. CTpykTypbl OMOLIEHO3a: BU10Basi, IPOCTPAHCTBEHHAs, TpopuUecKas
(mumeBast). Bunbi-nomuHanTel. CBS3H B OMOIICHO3E.

DKOJIOTHYECKHE CUCTEMBI (9KocucTeMbl). [lonsaTre 00 s3xocucTeme u buoreoneHose. OyHKIMOHATBHBIC
KOMITOHEHTBI 9KOCHUCTEMBI: TPOYLIEHThI, KOHCYMEHTHI, peAYIIeHThl. KpyroBOpOT BEIIECTB U MOTOK YHEPTUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOCHCTEMBI. [InmeBsie ey u ceti. OCHOBHBIC TIOKA3aTelH
9KOCUCTEMBI: OromMacca, MPOTyKIHsl. DKOJIOTHUECKUE TUPAMHUIBL: TPOYKIIHH, YUCIEHHOCTH, OroMacchl. CBOHCTBA
AKOCUCTEM: YCTOMYMBOCTD, CAMOpPETYIALUs, pa3Butue. CyKieccus.

HpI/IpOI[HBIe IKOCHUCTEMBI. DKOCHUCTEMBI 03€P U PCK. DKocHucTeMa XBOMHOT'O HJIH HIUPOKOIHUCTBCHHOI'O JICCA.

AHTpOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBL. broJIorHueckoe u X03s1iCTBEHHOE 3HAYCHUE
arpo3KOCHCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak pakTop ycTOMUNBOCTH 3KocucTeM. CoxpaHeHHEe OMOJIOrMUECKOro pa3Hooopasus Ha 3emie.

Yuenne B.U. Bepranckoro o 6uocdepe. ['panuniibl, coctaB u cTpykrypa 6uochepsl. JXuBoe BEmecTBo u ero
¢bynkuuu. OcodbeHHocTH Onochepsl Kak rIo0aTbHON SKOCUCTEMBL. J[MHaMIUecKoe paBHOBECHE U 0OpaTHAs CBSI3b B
ouocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMUYECKUE IIUKIIBI JIEMEHTOB (yriaepo/ia, a30Ta). 30HAIBHOCTb OMOC(hepHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Ouochepe 3emian. AHTpOIIOreHHble U3MEeHeHus B Ouocepe. I 100aabpHbIe 3KOJIOTHYEeCKHe
POOJIEMBI.

CocymiecTBoBaHUE IPUPOABI U YesioBeuecTBa. CoxpaHeHue OMopa3HOOOpa3us Kak OCHOBA YCTOMYMBOCTH
o6unochepsr. OCHOBA paIlMOHATBLHOTO YIIPABICHUS MPUPOAHBIMU peCypcaMu M UX UCTIONIb30BaHuE. JlocTikeHUsS
OHMOJIOTUU ¥ OXpaHa PUPOJIBI.

demoncmpavyuu:
llopmpempwi: A.Jl. Tencnu, B.H. Cykaues, B.W. Bepnaackuii.

Tabnuyvr u cxemol.: «Iluiessle nenu», «buoneHos: coctas u cTpykTypay, «IIpupoansie coobiectBay, «Llenu
MUTAHUAY, «IKOJOTHUECKasi MUpamMuiay, «bruocdepa u yenosek», « IkocucTeMa HIMPOKOIMCTBEHHOTO JIECa,
«3KocucTeMa XBOMHOTO Jiecay, «bruoreHnos Bogoemay, « ArporeHo3», «IIpuMepHble aHTPOIIOT€HHbBIE BO3AEHCTBUS
Ha [IPUPOLY», «BaxkHele MICTOYHUKHY 3arpsiI3HEHNs BO3AyXa U TPYHTOBBIX BOJ», «IlouBa - BaykHelmas
cocTasisomas ouocheps», «DakTopsl Aerpaaanuu nousy», «IlapHukoBsIil 3¢ pexTy, «PakTopbl paJUOAKTUBHOTO
3arpsisHeHus1 onocdeps», «O01mas ctpykTypa ouochepsi», «Pacnpoctpanenue xu3Hu B onochepe», «O30HOBBIN
sKpaH 6uochepsr», «KpyroBoport yrieposaa B 6uocdepe», «KpyroBopot azoTa B Ipupoae».

Obopyoosanue: monenb-anmnkanys « Tunuuneie OMOLEHO3bI», repoapuit

«PactutenbHbIe COO0IIECTBaY, KOJUeKInU «buoleno3y, «Bpenureny BaXKHEHIIINX CENbCKOXO03IHCTBEHHBIX
KYJIbTYp», TepOapuul M KOJJIEKIIMHA PACTEHUN U )KUBOTHBIX, IIPUHAITICKAIINE K PA3HBIM 3KOJIOTHIECKUM TpyIam
onHoro Buaa, Kpacuas kaura Poccuiickoit @enepannn, n300pakeHHs] OXpPaHIEMbIX BUJIOB PACTCHUI M )KUBOTHBIX.

IlnaHupyembie pe3yJibTaThl 0CBOEHHUSI MPOTrPAMMBI 10 OMOJIOTUH HA YPOBHE CPeIHEro
o0murero oopaszoBanus



Cornacao ®I'OC COO ycTaHaBiaMBarOTCA TPEOOBAHUS K pe3yabTaTaM OCBOCHHUS 00yYarOIIUMUCS MPOrpaMM
cpeaHero o0miero ooOpa3oBaHus:  JTMYHOCTHBIM, METAIPEAMETHBIM U NPEIMETHBIM.

JINYHOCTHBIE pe3yJabTaThbl

B cTpykType TMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MpeameTa « buoorusy BhIEICHbI CIEAYIOUINE COCTABISIIOIINE:
OCO3HaHHE 00YYAIOITUMHUCS POCCUICKOM IPaTaHCKOW UACHTHYHOCTH - TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITENILHOCTH U CAMOOMPEICIICHHUIO, HATMYUE MOTUBALIMU K O0YUEHUIO OMOJIOTHH, LIeJICHA PaBICHHOE
pPa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE KITIOUEBBIX IICHHOCTEW U MCTOPUUYECKHUX TPATUIIII
pa3BUTHsL OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YUYaIOIIUXCSI PYKOBOJICTBOBATHCS B CBOCH
JIeSTEeTbHOCTH [IEHHOCTHOCMBICTIOBBIMU YCTaHOBKAaMU, MPUCYIIIUMHU CHCTEME OMOJIOTHYECKOro 00pa3oBaHus,
HaJUYHE SKOJIOTHUYECKOr0 MPaBOCO3HAHUS, CTIOCOOHOCTH CTAaBUTH LIENU U CTPOUTH KUSHCHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa « BHOJIOTrHs TOCTUTAIOTCS B €IMHCTBE YUEOHOM U BOCIIUTATEIBHOM
JIEATENBHOCTH B COOTBETCTBUHU C TPAJULIMOHHBIMA POCCUHCKMMHU COLIMOKYJIBTYPHBIMU, ICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B OOLIIECTBE MPaBUIaMH U HOPMaMU MIOBEJIEHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HaHUs, CAMOBOCIIUTAHUS U CAMOPA3BUTHUSA, PA3BUTHs BHYTPEHHEH ITO3ULIMH JINYHOCTH,
aTPUOTU3MA, YBAXKCHHS K 3aKOHY U IIPABOIIOPAJIKY, YEIOBEKY TPYAa U CTApLIEMY ITOKOJIEHUIO, B3AUMHOTO
YBa)KEHHsI, 0EPEKHOTO OTHOIIEHUS K KYJTbTYPHOMY HACJIEIUIO M TPAJUIMSIM MHOTOHAIIMOHAIFHOTO HApo1a
Poccuiickoit denepanuu, Npupoae U OKPYKAKOLIEH cpelie.

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «bruonorusy J0IKHbI OTpakaTb FTOTOBHOCTb U
CIOCOOHOCTH 00YJarOIIMXCSl PYKOBOJICTBOBATHCS C(OOPMUPOBAHHON BHYTPEHHEN NO3UIUEH TNYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKIE€HUI, COOTBETCTBYIOIUX TPATULIMOHHBIM LIEHHOCTSIM
poccuiickoro o011ecTBa, paclIMpeHe KU3HEHHOTO OMbITA U OIBbITa IE€ATEIbHOCTH B IIPOLIECCE PeaTn3aluu
OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIBHOM JACATCIBHOCTHU, B TOM YHCJIC B HaCTHU:

I'pa:xxnanckoro BoCnMTaHus:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOH MO3UIIMU 00yUYaIONIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO YJIeHa POCCHIICKOTO
00I11eCTBA;

OCO3HaHHEC CBOMX KOHCTUTYIHHMOHHBIX ITPaB U 06H3&HHO0T€I>1, YBaAXCHHUC 3aKOHA U IIpaBOIIOpsAaKa,

TOTOBHOCTh K COBMECTHOM TBOPYECKOU JAESATEIbHOCTH P CO3/ITAHUU YUEOHBIX IPOEKTOB, PEIICHUN YUEeOHBIX U
MIO03HABATEJIBHBIX 33/1a4, BBITIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPENeNsATh COOCTBEHHYIO TTO3UIIUIO TI0 OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOM JKU3HH U OOBSACHATH
ee;

YMEHHE YUUTHIBATh B CBOUX JIEUCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHUBHOT'O B3aUMOJICHCTBUS JIIO/IeH C pa3HBIMU
YOCKICHUSIMU, KYITBTYPHBIMU IICHHOCTSIMU U COLUAIBHBIM TIOJIOKEHUEM;

TFOTOBHOCTH K COTPYAHUUYCCTBY B MIPOLECCC COBMCCTHOI'O BBITIOJTHCHUA y‘Ie6HHX, IIO3HAaBAaTCJIBHBIX U
HUCCIICOOBATCIILCKUX 3a/laY, YBAXXUTCIbHOC OTHOIICHNEC K MHCHUIO OIIIIOHCHTOB IIPpU 06CY)KI[CHI/II/I CIIOPHBIX
BOIIPOCOB OMOJIOrTYECKOro COACPpIKaHMA,

TOTOBHOCTD K FyMaHHTapHOfI u BOJ'IOHTepCKOI\/'I JACATCIBbHOCTH,
HanI/IOTI/I‘lCCKOFO BOCIIMTAHUA:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PpaTaHCKOW MIEHTHYHOCTH, MATPUOTU3MA, YBaXKEHHUS K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH niepe PoauHOMN, ropaocTH 3a CBOM Kpal, CBOXO Poauny, CBOM A3BIK U KYJIBTYPY, IPOLLIIOE U
HACTOALIEeEe MHONOHAMOHAJILHOTO Hapoaa Poccnu;

LICHHOCTHOE OTHOILIEHUE K IPUPOTHOMY HACIIEIUIO U MaMATHUKAM IPUPOABI, JoCTKeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OLCHMWBATh BKJIA[] pOCCHfICKI/IX YUYCHBIX B CTAHOBJICHUEC U PAa3BUTHUC 6HOHOFI/IH, IIOHMMaHHEC 3HAYCHUS
OMOJIOrMH B ITO3HAHUHU 3aKOHOB IpUpoOAbI, B )KU3HU YCJIOBEKA U COBPEMEHHOI'O O6H.[€CTBa;



ujeliHas yOexX/1eHHOCTh, TOTOBHOCTb K CITy>KeHUI0 OTEeYeCTBY U €To0 3alluTe, OTBETCTBEHHOCTD 3a €T0 CyIb0Y;
JlyX0BHO-HPaBCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUNCKOT0 HAPOa;

c(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHUS;

CIIOCOOHOCTD OLCHUBAThb CUTYallUIO U IIPUHHUMATDL OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH Ha MOPAJIbHO-
HPABCTBCHHBIC HOPMEBI 1 HCHHOCTH,

OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOCHHUE YCTOMUMBOIO OYAYyIIEro;

OTBCTCTBCHHOC OTHOMICHUC K CBOUM POAUTEIAM, CO3AAHUIO CEMBU HA OCHOBC OCO3HAHHOI'O ITPHUHATHA H€HHOCTCI>'I
CEMEMHOM KM3HU B COOTBETCTBUHU C TpaguusAMH1 HAapOJ0B POCCI/II/I;

ICTEeTHYECKOro BOCIIUTAHNA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpy/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHKE YMOITMOHAIBHOT'O BO3ICHCTBUS KUBOUW MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTBH K CAMOBBIPAKEHHIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMJICHHUE TTPOSIBISATh KAYE€CTBA TBOPUECKOM
JINIHOCTH,

PuznyecKkoro BOCIUTAHUSA:

NOHMMaHME U pean3anus 370poBoro u 0e30macHoro odpasa KU3HU (310pOBOE MUTAHUE, COOJIIOICHHUE
TUTMEHUYECKUX MPaBUII U HOPM, cOaJTaHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXA, perysspHas Gpusndeckas
AKTUBHOCTH), O€PEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H
IICUXUYECKOMY 310POBBIO;

MMOHUMaHHWE 1IEHHOCTH NPABUJI HHIUBUIYAILHOTO M KOJJIEKTHBHOTO 0€301IaCHOTO TIOBEICHHS B CUTYaIIUSX,
YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

0CO3HAHHE MOCTEICTBUIA U HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS);
TpyaoBoro BOCHUTAHUA:
TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTU MAacTepCTBa, TPYA0I00UE;

TOTOBHOCTH K aKTUBHOM ACATCIIbHOCTH TEXHOJIOTHYECKOH B COI_[I/IaJII:HOI\/’I HamnpaBJICHHOCTH, CIIOCOOHOCTH
HHUIIUMHUPOBATH, IINIAHUPOBATE U CAMOCTOATCIBHO BBIIIOJIHATh TaKYIO JCATCIIBHOCTD,

MHTEpEC K Pa3InIHbIM chepaM mpodecCHOHATBHON NesTeTFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymieit mpodeccun U peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC MIJIaHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHMIO M CAMOOOPA30BAHHIO HA MPOTSHKEHUH BCEH KHU3HU;
DKO0JOrH4€eCKOro BOCIIUTAHNA:

9KOJOT'HYCCKH I.[GJ]CCOO6p8.3HOC OTHOIICHUC K ITPUPOJC KaK UCTOYHUKY JKU3HU HA BGMHG, OCHOBEC €€
CYHICCTBOBAHUAA,

MOBBIIICHUE YPOBHS IKOJIOTMYECKOHN KYJIbTYphl:  NMPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYIIKOB U OLIEHKHU UX BO3MOJKHBIX MOCIEACTBUM JUIsl OKpYXKarolieil cpebl;
OCO3HaHHME ITI00ATBFHOTO XapaKTepa 3KOJOrMUYeCKUX MpobiieM U IMyTel X pelieHus;

CIOCOOHOCTH UCHOIB30BaTh NMPHOOpPETaeMble NPU U3yYEHUH OMOJIOTUN 3HAHUS U YMEHHUS [P PELICHUH MTPOoOIIeM,
CBSI3aHHBIX C pPaIOHATHHBIM MPUPOIOTIOIH30BaHIEM (COOTIOACHIE MTPABIII TOBEICHUS B IPUPOJIC, HATIPABIECHHBIX
Ha COXpPaHEHUE PaBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HENIPUATHE JEUCTBUM, IPUHOCAIIMX Bpel OKPYXKAIOLEH IPUPOJHON cpelie, yMEHUE IIPOrHO3UPOBATh
HEeOJIaronpusATHBIE SKOJIOTHYECKHE TOCIEACTBUS NPEIPUHIMAEMBIX JIEHCTBUIA U MPEe10TBpAILATh UX;

HAJIN4YUE PA3BUTOI'O SKOJIOI'HYCCKOr'o MBIIIJICHHA, 9KOJIOTHYECKOU KYJIbTYPBbI, OIIbITA ACATCIIBHOCTH 9KOJIOTHYECKON
HAITpaBJICHHOCTHU, YMCHU PYKOBOACTBOBATHCA NMU B HOBH&B&TGHLHOﬁ, KOMMyHI/IKaTI/IBHOI\/JI n COHI/IaJILHOfI
MMPAKTHUKE, TOTOBHOCTU K Y4aCTHUIO B HpaKTHqCCKOﬁ ACATCIBHOCTHU 9KOJIOTHYECKOM HAIIPaBJICHHOCTH;

HeHHOCTI/I HAYYHOI'O INIO3HAHMUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
001IeCTBEHHON PAKTUKH, OCHOBAHHOT'O Ha JIMAJIOre KyJIbTYyp, CIIOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIbCKOM KYJBTYPBI KaK CPCACTBA B3aUMOJEHCTBUA MCKAY JIIOAbMU U
IMO3HaHWA MHpPA,

MMOHUMaHHUE CrieM(PUKA OMOJIOTHHN KaK HaAyKH, OCO3HAHUE €€ POJId B (DOPMUPOBAHUH PAIIMOHATFHOTO HAYYHOTO
MBIIUICHHSI, CO3JJAaHHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIOIIEM MUpPE KaK O €MHCTBE MIPHUPOJIBI, YEIOBEKA U
oOuiecTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MTPOOJIeM COXpaHEeHUs TPUPOTHOIO PABHOBECHS;

yOeXKIeHHOCTh B 3HAUMMOCTH OMOJIOIMH /7151 COBPEMEHHOMN IIMBUIIM3ALMH: 00ECIIeYeHNs: HOBOTO YPOBHSI pa3BUTHS
MEUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOT M, CIOCOOHBIX PEIIATh PECYPCHBIE MPOOIEMBI Pa3BUTHS
YeJI0BEYECTBA, IIOMCKA ITyTel BhIXOJa U3 INT00ATbHBIX 3KOJIOIMYECKUX MpobieM U odecrieyeHus nepexoaa K
YCTOMYMBOMY Pa3BUTHIO, PALIMOHAILHOMY HCIOIb30BaHUIO IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX
CTaHIapTOB KU3HH;

3aMHTEPECOBAHHOCTD B MOJYYCHUN OMOJIOTHYECKUX 3HAHUMN B IEJIIX TMOBBIIICHUS 00IIEH KyIbTyphl, ECTECTBEHHO-
Hay4YHOU TPaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIIMOHAIHHOW rPaMOTHOCTH 00yJaromuxcs, GOpMUPYyeMOi mpu
W3YYCHUU OMOJIOTHH;

IMOHUMAHHEC CYITHOCTHU METOJOB MO3HAHUS, UCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKax, CIIOCOOHOCTH MCIIOJIB30BaTh
IIOJIy4a€MBbIC 3HAHUA [JIA aHallu3a U 0OBSACHEHHUS SBICHHI OKPpYXAaromero Mupa 1 NporucxoJsauXx B HEM
I/I3MeH€HI/II71, YMCHHUE CJIaTh 000CHOBaAHHBIE 3aKJIFOYEHUS Ha OCHOBE HAay4YHBIX (1)aKTOB N UMCIOIIMUXCA JaHHBIX C
LEJIBIO MOJIYYCHHA JOCTOBCPHBIX BLIBOJIOB,

CIIOCOOHOCTH CAaMOCTOATEIBLHO UCIIOIb30BaTh OMOJOrNYECKHE 3HAHUS AJI pCHICHUA HpO6J’ICM B pCAJIBHBIX
KU3HCHHBIX CUTYallHAX,

OCO3HAaHUC ICHHOCTU HaquOﬁ ACATCIBbHOCTH, TOTOBHOCTH OCYIICCTBJIATH NPOCKTHYIO X UCCIICA0BATCIILCKYIO
ACATCIBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO u CaM006pa30BaHI/IIO, K aKTUBHOMY ITOJTYYCHHIO HOBBIX
3HAHUH MO0 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU HOTpe6HOCT$IMI/I.

B mponecce JOCTUKCHUSA JTUIYHOCTHBIX PE3YJIbTAaTOB OCBOCHUA O6y‘-IaIOHII/IMI/IC$I ImporpamMmal 1Mo Onomorny Ha
YPOBHE CPEJTHETO O0IIEero 00pa3oBaHus y 00YJarOIIUXCSI COBEPIICHCTBYETCS SMOIIMOHAIBHBIN HHTEIICKT,
npeAnoararonii chopMUPOBAaHHOCTS:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHUE, BUAETh HANIPaBIICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN C(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPCTYJIMPOBAHUS, BKIIIOYAIOIIECTO CAMOKOHTPOJIb, YMCHUC NPUHUMATh OTBETCTBCHHOCTD 3a CBOC IMOBCACHUC,
CIIOCOOHOCTH AAallITUPOBATHCA K SMOIMOHAJIIbHBIM U3MCHCHUSAM U IIPOABJIATH THOKOCTb.

MeTaHpe}IMeTHLIe pe3yabTaThbl

MeTtanpeamMeTHbIE Pe3ybTaThl OCBOCHHS y4eOHOTO npeaMeTa «bHomorusy» BKIIOYAIOT: 3HAYUMBbIE JITIS
(hOopMUPOBAHHUS MUPOBO33PECHHS 00YJAFOIINXCS MEXKTUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC IOHSITHS,
OTpakaroIlre MEJIOCTHOCTh HAYYHON KapTHHBI MUPa U CIEIU(PUKY METOI0B TIO3HAHHUS, UCTIOIB3YEMBIX B
€CTECTBCHHBIX HayKaX (BEIIECTBO, SHEPTHS, SBIICHUE, IIPOIIECC, CHCTEMa, HAYYHBIN (aKT, MPUHITUI, TUIIOTE3a,



3aKOHOMCPHOCTb, 3aKOH, TCOPU:I, UCCIICAOBAHNC, H8.6JIIOILGHI/I€, HU3MCPCHUC, SKCIICPUMCHT U ,Z[pyTI/IX),
YHUBCPCAJIBHLBIC y‘le6HHe HeﬁCTBHH (HOBHaBaTCHBHLIe, KOMMYHHKAaTUBHBIC, peFYJ'IHTI/IBHBIe), O6eCH€‘H/IBaK)H_[I/Ie

dbopmupoBanue (HyHKIIMOHATBHONW IPaMOTHOCTH M COLMATBHON KOMIETEHIIUN 00yJaoIIUXCsl, CIIOCOOHOCTh
00yJaronMxcst UCMOJIb30BaTh OCBOCHHBIC MEKIUCIUTIITHHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCATbHBIC
yueOHbIe AeHCTBHS B IO3HABATEIHLHON U COLIMATIBHON MIPAKTHKE.

H03HaBaTeJ'leble yHI/IBepcaJIbele y‘leﬁHble I[eﬁCTBHﬂ
Ba3oBble Jiornueckue JeiicTBUA:
CaMOCTOSITENILHO (POPMYIHPOBAThH U aKTyaJIHU3UPOBATH IPOOIIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHUH 3HAHUH MPUEMBI IOTHYECKOTO MBIIIICHUS (aHajIn3a, CHHTE3a, CPABHEHMS,
KIaccuuKamuu, 0000IICHWS ), PACKPBIBATh CMBICII OMOJIOTHUICCKUX MOHATUH (BBIACIATH UX XapaKTepHBIC
MPU3HAKY, YCTAHABIMBATH CBA3U C IPYTHUMH MOHATHIMH);

OonpeaAcATh LCJIN ACATCIIBHOCTH, 3aaBas MapaMETPhbl U KPUTCPUH UX NJOCTHUIKCHUSA, COOTHOCUTD PE3YJIbTATHL
JACATCIBHOCTH C ITIOCTAaBJICHHBIMU LCJIISIMH,

HCIIOJIb30BaTh OMOJIOrMUECKHE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUM KUBOU NPUPOIBL;

CTPOUTH JIOTHUCCKUEC PACCYKICHUA (I/IHILYKTI/IBHBIG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMECPHOCTHU U
MMPOTHUBOPCYMNA B pACCMATPUBACMBIX SBJICHUAX, (l)OpMy.]'II/IpOBaTB BBIBOJbI M 3aKIKOYCHUA,

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEICTBA U1 IIPEACTABICHUS CYLIECTBEHHBIX CBSA3€M U OTHOLLICHUN B U3y4aeMbIX
OMOJIOrMYECKNX O0BEKTaX, a TAKXKE MPOTUBOPEUHI PA3HOTO PO/, BBISIBICHHBIX B Pa3IMUYHBIX HHPOPMAIIHOHHBIX
HUCTOYHMKAX;

pa3pabaThIBaTh IJIaH pelICHHs MPOOJIEMBbI C YIETOM aHAIN3a UMEIOIIUXCS MaTePHAILHBIX M HEMaTePHAIbHBIX
PECYpPCOB;

BHOCHUTbH KOPPEKTHUBEI B J€ATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEJIAM, OIIEHUBATh PUCKHU
IMOCJIEICTBUMN NCATEIBHOCTH;

KOOPAWHHPOBATH W BBIIIOJHATDH pa60Ty B YCJIOBUSAX PC€aJIbHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOF0
B3aHMOHCﬁCTBHH;

Pa3BHUBATb KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHU )KHU3HCHHBIX HpO6JICM.
Ba3oBble ucciaenoBaTeJabcKue AeiiCTBUS:

BJIa/IETh HABbIKaMU y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM 1eATEeIbHOCTH, HABBIKAMU pa3pelleHus mpooiiem,
00J1a/1aTh CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a/1a4,
MPUMEHEHUIO PAa3IUYHBIX METOJI0B TIO3HAHMUS,

HCIIOJIB30BATh PA3JIMYHBIC BUAbI ACATCIBHOCTHU 110 IMOJTYYCHHUIO HOBOT'O 3HaHUA, €TI0 HHTCPIIPETAINU,
npeo6pa3OBaHmo 1 NIPpUMCHCHUIO B y‘I€6HI>IX CUTyalludaXx, B TOM YHCJIC ITPHU CO3JJaHUN y‘le6HBIX H coMaJIbHBIX
IMTPOCKTOB;

CI)OpMI/IpOBaTL Hay‘lHLIﬁ THIT MBIIIIJICHWA, BJIaACTh Haquoﬁ TepMHHOHOFHeﬁ, KJIHOYCBBIMH INOHATUAMHA U MCTOAAMMU
CTaBUTH U Q)OpMYHHpOBaTB COOCTBEHHEIE 3aJa4U B O6p330BaTCHLHOﬁ JACATCIIbBHOCTU U ) KUBHCHHBIX CUTYAlIHAX

BBIABIIATH IPUYMHHO-CIIEACTBEHHBIE CBA3U U AKTYaJIU3UPOBATh 3a7a4y, BBIABUIATh TUIIOTE3Y €€ PEILICHHUS,
HAaxOJIUTh apryMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh IapAMETPbI U KPUTEPUH PELLICHUS;

AHAJIM3UPOBATDH IMMOJTYYCHHBIC B XOJA€ PCUICHUS 3ala4r PE3YJIbTaThbl, KPUTUICCKU OLCHUBATL UX NTOCTOBCPHOCTD,
MPOrHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBHSX,

AaBaTh OUCHKY HOBbBIM CUTYaAllUSAM, OLICHHUBATb HpHO6p€T6HHBIfI OIIBIT,

OCYIIECTBIISATH 1€JICHAIIPABICHHBIN MMOUCK NEPEHOCa CPEACTB U CIIOCOOO0B IEHCTBUS B MPO(PECCHOHATBHYIO CPELY;



YMETh MIEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO M MIPAKTUYECKYIO 001aCTH KU3HEACITEIBHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIacTei;

BbIIBUI'aTh HOBLIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC IIOAXOAbI U PCIICHUS, CTAaBUTH HpO6HeMLI n 3aJa4u,
JOITyCKAromue aJlIbTECPHATUBHBIC PCILICHU .

Pabora ¢ undopmanmeii:

OPHEHTUPOBATHCA B PA3IUYHBIX HCTOUHUKAX HH(POpMAIMHU (TEKCTE Y4eOHOro mocoOusl, HayYHO-TIOMYJISIPHOM
auTeparype, OMOJOrMUECKUX CIOBapsAX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe),
aHaTM3UPOBATh HHPOPMAIIHIO PA3INYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTHIECKH OLICHUBATH €€
JIOCTOBEPHOCTD U HENIPOTUBOPEUNBOCTD;

(dbopMynUpOBaTh 3aMPOCH] U IPUMEHITH PA3IMYHbIE METObI IPU MOUCKE M 0TOOpE Ouosorndeckoit nupopmanuu,
HEO0OXOUMOM /17151 BRITIOJIHEHHSI YICOHBIX 3a/1a4;

HpI/IO6p€TaTL OIIBIT MCIIOJIb30BAHU I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHLIX TCXHOHOFHﬁ, COBCPUHICHCTBOBATDH
KYJIbTYPY aKTUBHOT'O UCITIOJIb30BaHUA PA3JINYHBIX ITIOUCKOBBIX CUCTCM,

CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (POpMY TIpecTaBICHHs OMOIOrndeckoil nHpopMaluu (cxeMsbl, rpadukm,
JIMarpamMMbl, TaOJIHIIbI, PUCYHKH U JIPYTOE);

MCTIOJIB30BaTh HAYYHBIN S3bIK B KAUECTBE CPENICTBA MTPH paboTe ¢ OMOIOTHIECKOW HHPOPMAIIHEH: TPUMEHSTh
XUMUYECKHe, GU3NIECKUEe 1 MaTeMaTHYEeCKUEe 3HAKU U CUMBOJIBL, (POpMYIIbl, aO0OpeBUaTypy, HOMEHKIIATYPY,
HCTIONIB30BATh U IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKIE CPEACTBA HATIISIHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HH(OOpMAIHK, HHHOPMAITMOHHON 0€30ITaCHOCTH JIMIHOCTH.
KoMMyHUKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE TeHCTBUS
Oo01menue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCeX c(hpepax KU3HU, aKTUBHO y4aCTBOBATh B IMAJIOTe WIH JUCKYCCUU 11O
CyliecTBY 00CyK/1aeMoi TeMbl (YMEHHUE 331aBaTh BOIIPOCHI, BBICKA3bIBATh CYKICHHUS OTHOCUTEIIBHO BBIMOJTHEHUS
IpeJularaeMoil 3ajauu, y4uTblBaTh UHTEPECHI U COINIACOBAHHOCTh MO3ULMH APYrHX YYAaCTHUKOB JUAJIOra WU
JUCKYCCHH);

pacro3HaBaThb HGBCpGaHBHHC CpeacTBa O6HICHI/I$I, MOHMMAThb 3HAUYCHUC COLMAJIbHBIX 3HAKOB, IMTPCAIIOCHBIIIOK
BO3HUMKHOBCHUA KOH(l)J'II/IKTHLIX CHTyaHHﬁ, YMCETBh CMATYATDH KOH(bJ'II/IKTBI 1 BECTH IICPCTOBOPHI;

BJIaJIETh pa3IMYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBHUS, IOHUMATh HAMEPEHUS APYTHUX JIFOJCH, IPOsBIATH
YBKUTEIFHOE OTHOLICHHE K COOECETHUKY M B KOPPEKTHOU opme (HopMyTHupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEepHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.
CoBMecTHAA JeATEeIbHOCTD:

MIOHUMATh U MCTIOJIb30BATh MIPEUMYIIECTBA KOMAHIHOW U HHAUBUIYaJIbHON pabOTHI TIPU pEIIeHUH OMOJIOTHYECKOM
po0OsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHHUS TPYMIOBLIX (HOPM B3aUMOJICUCTBUS MTPH PEIICHUN
y4ueOHOM 3a/1auu;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX AEHCTBUI € y4ETOM OOLIMX HHTEPECOB, U BOZMOKHOCTEHN KaX10T0
YJIEHA KOJIJIEKTHBA,

INPUHUMATD eJI1 COBMECTHOMH 1€ TEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATh JAEHCTBUS MO €€ TIOCTHKEHUIO:
COCTaBJIAATh IUIaH ACHCTBUM, paclpeiesaTh POJIU C YIETOM MHEHHH y4aCTHUKOB, OOCYXKIaTh PE3YJIbTaThI
COBMECTHOI paboThI;

OIICHMBATh KAUYECTBO CBOETO BKJIAJa M KAKIOTO YYaCTHUKA KOMAaHIbI B OOIIHIA pe3yabTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTLI, ONCHUBATHL UACH C TO3UIIUKU HOBU3HbBI, OpPUT'MHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,



OCYHICCTBJIATH MO3UTUBHOC CTPATCTUICCKOC MMOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IPOABIISATE TBOPUYCCTBO U
B006pa)KeHI/Ie, OBITE HWHHUIINAaTHUBHBIM.

Pel"yJ'lﬂTPlBHble YHUBEPCAJIbHBIE y‘leﬁHLIe JeHcTBUs
CaMoopra}msaum{:

HCIIOJIB30BaTh OMOJIOTHYECKHUE 3HAHMS JJIs1 BBIABJIICHUA Hp06HCM " UX PCUICHUA B )KU3HCHHBIX U y‘-IC6HLIX
CUTyalusiX;

BBIOMPATh HA OCHOBE OMOJIOTMUYECKUX 3HAHHM IIeJIEBbIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICUCTBHSX U IMOCTYIIKAaX
10 OTHOUIEHMIO K KMBOM IIPUPOJIE, CBOEMY 370POBBIO U 30POBbIO OKPYKAOIIMX;

CaMOCTOATCIIbHO OCYIICCTBIIATH IIO3HABATCIIBHYIO ACATCIBHOCTD, BBIABIIATH Hp06HeMBI, CTaBUTb U Q)OPMYHI/IpOBaTB
COOCTBEHHEIE 3aa4Hu B O6p330BaTCHLHOI\/'I ACATCIBHOCTH U ) XKU3HCHHBIX CUTYalUAX;

CaMOCTOATCIIbHO COCTABJIATH IJIaH pCIICHUA HpO6HeMLI C YUCTOM UMCIOIUXCA pECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U npe):[nhoeHI/Iﬁ;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsaTh paMKH yueOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MIPEIOUYTEHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH (OPMUPOBAHHIO U MPOSBICHUIO ITUPOKOH SPYIUIIMH B Pa3HbIX 00JIaCTIX 3HAHUN, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, BHOCUTh KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyIbTATOB
eTIsIM;

BJIaJICTh HAaBBIKAMH MTO3HABATEIBHOM peIICKCUN KaK OCO3HAHUS COBEPIIAEMbIX ACWCTBUH U MBICIIUTEIBHBIX
IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUH, HUCIIOJIB30BATh IPUEMbl Pe(ICKCUH [l OLIEHKU CUTYalluH, BbIOOpa
BEPHOI'O PEILICHUS;

OILICHUBATh PUCKU M CBOEBPEMEHHO MIPUHUMATD PEILICHUS IO UX CHIKEHUIO;
MPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX MPU aHAIHU3€E Pe3yJbTaTOB JIEATEIbHOCTH.
IlpunsiTue cedst U APyrux:

MPUHUMATH Ce0sl, MOHMMAs CBOU HEJIOCTATKH U JJOCTOMHCTBA,

MIPUHUMATh MOTHUBBI U ApTYMEHTHI APYTUX TPU aHAIHU3E PE3yIbTaTOB AECITEILHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX Ha OLINOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € O3UIMH JPYTOro YeIoBeKa.
MNPEIMETHBIE PE3YJIBTATHI

[TpeametHsie pe3ynbTaThl ocBoeHus nporpammbl COO no 6uonorun Ha 6a30BOM YpOBHE BKIJIIOYAIOT
cnenuduyeckue A yaeoHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHHS U CLIOCOOBI AEHCTBUI 110
OCBOCHHIO, MHTEPIPETAINU U TPEOOPA30BAHUIO 3HAHUH, BUIBI IEATEILHOCTH T10 MOJIYYSHHIO HOBOT'O 3HAHUS U
IPUMEHEHHIO 3HaHUH B pa3IUYHbIX YYEOHBIX CUTYAIUsX, @ TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHbIX
¢ 6uonorueil. B mporpamMmMe mpenMeTHbIe pe3yabTaThl MPEJCTABIEHBI 110 TOAaM 00YUECHHUS.

Hpe}]MeTHble peE3yJabTaThbl 0OCBOCHUS yqeﬁﬂoro npeamera «buogorus» B 10 kiaacce JOJIKHBI OTpaXaTh:

c(OpMHUPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B
(bopMUPOBaHNUN COBPEMEHHOM €CTeCTBEHHO-HAyYHOM KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHMSI, O BKJIa/1€



POCCHUICKHX U 3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOOTUH, (DYHKIIMOHATIBLHON IPAMOTHOCTH YeJIOBEKA
JUISL peIIeHNs )KU3HEHHBIX 3a]1ay;

YMEHHUE pacKpbIBaTh COJEPKaHHE OMOTIOIMYECKHX TEPMUHOB U IOHATHUIL: )KU3Hb, KJIETKA, OPraHU3M, METa00IU3M
(oOMeH BelllecTB U MPEBpaICHUE IHEPTUH), TOMEOCTa3 (CaMOPETyJIALNs), YPOBHEBAsI OPraHU3aLINs KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIINS), HACIECTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHUE u3J1araTb OMOJIOTHYECKHE TEOPUH (KJIETOYHAsl, XPOMOCOMHasl, MyTallUOHHAs, LIEHTpaJlbHasl JorMa
MOJIEKYJISIpHOM Onosiorun), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus (o neHrpax
MHOTr000pa3usi U NPOMCXOXKACHUS KyIbTYpHbIX pacTenuid H.M. BaBuiioBa), onpenensts rpaHULbl X
IIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUE BJIAACTh MECTOAaAMU HAYYHOI'O ITIO3HAHUSA B OHOJIOTUH: Ha6J'IIOI[CHI/Ie " OIIMCAHUEC KUBBIX CUCTEM, ITPOLICCCOB
u HBHGHHﬁ, opranu3anusa U NpoOBCACHUC OMOJIOrHYECKOTO OKCIICPUMCHTA, BBIIBUIKCHUEC TUIIOTC3bI, BLISABJICHUC
3aBUCUMOCTHU MCIKAY UCCIICAYEMbIMU BCIIMYNHAMU, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX
HAayY4YHBIX HOHHTHfI, Teopnﬁ 1 3aKOHOB, YMCHHUC ACJIATh BBEIBOJbI HA OCHOBAHUH ITOJYUCHHBIX PE3YJIbTATOB,

YMEHHE BBIICIIATH CYIIECTBEHHBIC IPU3HAKH BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPUOT, OJTHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAILICHUS YHEPTHH B KIIETKE,
(doTocuHTE3a, MIACTHYESCKOTO U YHEPreTHICCKOro 0OMEHA, XeMOCHHTE3a, MUTO3a, ME03a, OTI0IOTBOPEHUS,
Pa3MHOXKEHUS, UHINBUIYAILHOTO PA3BUTHSI OpraHn3Ma (OHTOTEHE3);

YMEHHUE MPUMEHATH MOITYYECHHBIC 3HAHUS 11 OOBSICHEHUS! OMOJIOTHYECKUX MTPOIIECCOB U SBJICHUM, ISl IPUHATHUS
IPAaKTUYECKHUX PEIICHUI B TOBCETHEBHOM JKU3HU C LIENbI0 o0ecreueHust 0€30MacHOCTH CBOETO 3/10pOBbs U
3JI0POBBsI OKPY>KAIOIIUX JIFOAEH, COOTIOACHNS HOPM IPaMOTHOT'O NTOBECHNUS B OKPY’KaIOIIEH MPUPOIHOH cpere,
MOHUMaHHe HEOOXOAUMOCTH UCIIOIB30BaHUs JOCTHKEHUI COBPEMEHHOM OMOI0rUu U GMOTEXHOIOTHI [1s
paloHaIbHOIO IPUPOIONIOIB30BAHUS;

YMCHHUEC peHIaTh 3JICMCHTAPHBIC TCHETHYCCKUC 3aa4Y HA MOHO- U }II/IFI/I6pI/I)IHOC CKpC€IIMBAHHUE, CHCIICHHOC
HaCJICJOBAHUEC, COCTABIIATh CXCMBbI MOHOFI/I6pI/I,[[HOl"O CKpCIIuBaHuAd IJId NPEACKa3aHus HACICAOBAHUA IPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBIIOJIHSATH JIAOOPATOPHBIC U MPAKTUYECKHE PadOTHI, COOII0ATh MIPaBIiIa IIPH padboTe ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHUE KPUTHYECKU OLEHUBATh U MHTEPIIPETUPOBATH MH(OPMAIHIO OMOJIOTHUECKOTO COJIEPKAHUS, BKIFOUAIOLTYIO
NICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MAacCOBOM MH(OPMAIH, HAYYHO-TIOMYJISpPHbIE
MaTepHabl), STUYECKUE ACTIEKTHl COBPEMEHHBIX MCCIEA0BAHUM B OMOJIOTUH, METULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIEC U YCTHBIE COOOIIEHHsI, 000011ast OMONIoTnIecKyro HHpopMaIuio u3
HECKOJIKUX UCTOYHHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHHHBINA anmnapaT OMOJIOrHH.

IIpenmeTHbIe pe3yJIbTAaThl OCBOeHHS Y4eOHOro npeamerta «buosorus» B 11 kiacce JOMKHBI OTPAXKATh:

cOpPMUPOBAHHOCTH 3HAHUK O MECTE U PO OMOJIOTHH B CUCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B
(bopMHpPOBaHNN COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPA M HAYYHOT'O MHUPOBO33PEHUS, O BKIIAJIE
POCCHUICKHMX M 3apyOeKHBIX YUEHBIX- OMOJIOTOB B pa3BUTHE OMOIOTUH, (DYHKIIMOHAIBHON IPAMOTHOCTH YEJIOBEKA
JUISL peIIeHMs )KU3HCHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEPKaHNE OMOJIOIMYECKMX TEPMUHOB M MOHATUI: BUJ, IOMYJISLNSA, T€HO(OH I, 3BOIIOLHNS,
JBIDKYIIUE CUIIBI ((aKTOPBI) SBOIIOIMH, PUCTIOCOOTICHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJIOTUIECKUE
(bakTOphl, SKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTBI, PEYLEHTHI, LIENH MUTaHUs, SKOJOrHYecKas MupaMmua,
o6uoreoreHo3, obrocdepa;

yYMEHHE U3J1arath OMOJIOrHYEeCKUe TeOpuu (IBONOLIMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAs TSOPHSI IBOJIIOLIUH ),
3aKOHBI ¥ 3aKOHOMEPHOCTH (3apoabiieBoro cxoacrsa K.M. bapa, uepenioBanus riaBHbIX HanpaBieHU U myTei
sBosmonnu A.H. CeBepuoBa, yuenust o 6uocepe B.M. BepHaackoro), onpeaensiTe rpaHULIBI KX TPUMEHUMOCTH K
JKMBBIM CHCTEMaM;



YMCHUC BJIAACTb MCTOAAMU HAYYHOT'O ITIO3HAHUS B OHOJIOTHH: H8.6JIIO,Z[€HI/I€ " OIIMCAHUC KUBBIX CUCTCM, IMPOLICCCOB
n HBHCHHﬁ, OopraHu3anuAd 1 IIPOBCIACHUC OHOJOrMYECKOr 0 OKCIICPUMCHTA, BLIABMIKCHUC I'MIIOTC3bI, BLISIBJICHUC
3aBUCHUMOCTHU MCKAY UCCIICAYCMbIMU BCIIMYMHAMU, 00BICHECHHE IMOJIYYCHHBIX PE3YyJIbTATOB, UCIIOJIB30BAHHBIX
HAaYYHBIX HOHHTHﬁ, TGOPI/Iﬁ 1 3aKOHOB, YMCHHUC ACJIATh BBIBOJbI HA OCHOBAHUH TTOJIYUCHHBIX PE3YyJIbTATOB,

YMEHUE BBIICIISTh CYIECTBEHHBIC IPU3HAKH CTPOCHHUSI OMOJIOTUYECKUX OOBEKTOB: BUIOB, IIONYIISIINH,
IPOIYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OIICHO30B U AKOCHUCTEM, OCOOCHHOCTH MPOIECCOB!
HACJICJICTBEHHON H3MEHUYMBOCTH, ECTECTBEHHOTO 0TOOPA, BUI000pa30BaHUs, IPUCTIOCOOJICHHOCTH OPTaHU3MOB,
NEHCTBUS IKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBbI, IEPEHOCA BEMIECTB M MOTOKA SHEPTHUH B YKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHHUH B SKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U OMOTC€OXUMHUYECKHIX
IIUKJIOB B Onocdepe;

yYMEHUE TPUMEHSTD TTOJTYUCHHBIC 3HAHUS JJIs1 OOBSICHEHHSI OMOJIOTHYECKUX TIPOIIECCOB U SIBIICHUM, ISl IPUHSITHS
MPAKTHYECKHUX PEIICHUH B MOBCEAHEBHOW KHU3HU C 1IEJIbI0 00ecredeHrs 0€30IaCHOCTH CBOETO 3/I0POBbS U
3/10POBbS OKPYXKAIOIIMX JIFOJIeH, COOTI0ICHNUS HOPM I'PaMOTHOT'O MTOBE/ICHHUS B OKPYXKAIOIIEH MPUPOIHON cpene,
MOHUMAaHHUE HEOOXOIUMOCTH UCTIONB30BAHUS JIOCTHKCHUN COBPEMEHHOM OMOJIOTHH JIJISl PAIIHOHAIIBHOTO
MPUPOIONOIB30BAHMS;

YMEHUE pellaTh 3JeMEeHTapHble OMOIOTHYeCKHEe 3a]aul, COCTABIIATh CXEMBbI [IEPEHOCA BEIIECTB U SHEPTUU B
IKOCUCTEMAX (LIENU MUTAHUSA);

YMEHUE BBITIOJIHATH JJA00OPAaTOPHBIC U IPAKTUIECKHUE PAOOTHI, COOJIIOIATh IIpaBuila Mpu padboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHUECKU OLEHUBATh U UHTEPIIPETUPOBATh HH(POPMAIIUIO OHOIOTHYECKOr0 CO/IepKaHHs, BKIFOYAIOIIYIO
IICEBJJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HICTOYHUKOB (CPEICTBA MACCOBON MH(MOPMALINH, HAYYHO-TIOIYJIIPHbIE
MaTepHalibl), paCCMaTPUBATh II100ATBHBIE SKOJIOTUIECKHE MTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOIIECHHIO K HUIM COOCTBEHHYIO MO3HIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIC M YCTHBIE COOOIIECHHMsI, 0000111ast OMOIOTHUECKYI0 HHPOPMAIIHIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHUHBIN ammmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuuectBo
Ne /11 |HameHOBARME pPa3IenoB I 4ACOB [IporpammHoe conepxkanue OCHOBHBIE BUJIBI I€ATEITLHOCTH 00yUYaIOITUXCS
TeM y4eOHOro npeameTa
Tema 1. buosiorus kak Hayka (2)
1.1 |buonorus B cUCTEME HAyK 1 PackpeiBaTh coaep:kaHle TEPMUHOB U MOHSATUI:
Hay4HOE MUPOBO33pEHUE, HAyUYHast KapTHHA MUDPA,
Hay4HbI METOJI, TUIIOTE3a, TEOPUs, METO/IbI
MCCIICIOBAHUS.
Brostorus Kax Hayka, CBi3H GHOIOMHH C XapakTepu30BaTh OMOJIOTHIO KaK HAYKy, €€ MECTO
U POJIb CPEIH IPYTUX €CTECTBEHHBIX HAYK.
0OIIIECTBEHHBIMHU, TEXHUYECKUMH U APYTUMU e 6
4 PEUYUCIISTH pa3esibl OMOJOTUH B COOTBETCTBUE
€CTECTBEHHBIMHU Haykamy, punocoduet, c oObekTaMu u3yueHus. Ha3piBaTh BaxkHe1Ime
pEeNUruei, 3STUKOM, ICTETUKON U IpaBoM. Poib OTpaciIi GHONOrMYECKIX 3HAHUM U 3a/1adH,
Ouosoruu B pOpMHUPOBAHUN COBPEMEHHOM crosime mepex Guonorueit XXI B.
Hay49HON KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.
lemoncmpayuu:
[lopmpemui: Y. [{apBun, I'. Mennens, H. K.
Koubios, [lx. Yorcon u @. Kpuk. Tabauysr u
cxembl. «MeToIbl TO3HAHUS KUBOW MPUPOBI»
1.2 Mertoasl TO3HAHUS KUBOK 1

[IPUPOLBI

MeToabl TO3HAHUS JKUBOW MTPUPOIBI
(HaburoIeHHe, SKCIIEPHUMEHT, OTMCaHue,
U3MepeHne, Kilaccu(ukanus, MoaeIupoBaHue,
cTaTcTUYeCKass 00pabOTKa JaHHBIX).

PackpsiBaTh coaepkaHle TEPMUHOB U MOHSATUI:
HAyYHBIH METOJI, METOBI UCCIICOBAHUSI.
XapaKkTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS
PKUBOM MPHUPOJIBI: HAOIIOIEHUE, SKCTIEPUMEHT,

OIMMCAaHUC, U3BMCPCHUC,




lemoncmpayuu:

Tabauywl u cxemwvi: «MeTOABI TO3HAHMS KHBOM
[IPUPOJIBI.

Vlabopamopnule u npakmuueckue padoomol:
[Tpaktuyeckas padora Ne 1.

«Hcrionb30BaHre pa3IMYHBIX METOAOB MIPU
M3Y4E€HUU OMOJIOrHYEeCKUX O0BEKTOBY

KJ1acCU(DUKALINS, MOJICTUPOBaHHUE,
cTaTHCTUYEeCKas 00pabOTKa JaHHBIX

IToro 4acoB o Teme 2

Tema 2. /KuBble cuctembl 1 X oprann3anus (1)

2.1 |buosoruyeckue CUCTEMBI, 1
[POIIECCHI U UX U3yUYCHHE

JKuBbie cricTeMbl (OMOCHCTEMBI) KaK MPEAMET
n3ydeHust 6uoaoruu. OTInYue )KUBBIX CUCTEM OT
HEeOpraHuueckoi nmpupoipl. CBoicTBa OMoCHCTEM
U MX pa3zHooOpasue.

YpOoBHU OpraHu3any OUOCUCTEM:
MOJIEKYJISIPHBINA, OPTaHOWIHO-KJIETOYHBIN,
OpraHU3MEHHBIH, MOMYJIALMOHHO -BUIOBOI,
PKOCUCTEMHBIH (OMOreo1eHOTHYECKUA),
OuocQepHsbIi.

Hayku, n3yvaronie 6MocucTeMbl Ha pa3HbIX
YPOBHSIX OpraHU3alllu.

PackpbIBaTh cofiepkaHie TEPMUHOB U TIOHATUM:
cucTeMa, OMOJIOrHYeCKasi CUCTEMA, JIEMEHTHI
CHUCTEMBI, CTPYKTYpa OMOCHCTEMBI, CBOHCTBA
PKUBBIX CHCTEM, OOMEH BEIIeCTB, pa3MHOKEHHE,
[pOCT, pa3BUTHE, HACIIEICTBEHHOCTD,
N3MEHYUBOCTD, PA3APaXKHUMOCTh,
PHEPr03aBUCUMOCTh, YPOBHU OPTaHU3AINH KU3HH
(buocuctem). XapakTepu30BaTh MPUHIIHAITHI
OpraHu3alui OMOCUCTEM: OTKPBITOCTh, BRICOKAS
YVIIOPSIIOYCHHOCTh, CAMOPETYJISIIHS,
MepapXUuHOCTh. [lepeuncnate yHuBepcaabHbIE
CBOICTBA JKUBOTO: €JIMHCTBO XUMHUYECKOTO
COCTaBa, Pa3ApaKMMOCTh, JIBIKEHUE,




Vlemoncmpayuu:

Tabrauyet u cxemol: «OCHOBHBIE IPU3HAKU
YKU3HUY», «Y POBHU OpraHU3alvu >KUBOU
IPUPOIBI.

Mopnens Mmonekyisl JIHK

TOMEOCTa3, pOCT M pa3BUTHE, HACIICICTBEHHOCTb,
M3MEHYUBOCTb, SBOIIOLHUS (IPUCTIOCOOTIEHUE K
M3MEHSIOIMUMCS ycTIoBUsIM). [IpuBoIuTE MpuMepsl
OMOCHCTEM PAa3HOTO YPOBHS OpraHU3aluu U
CpaBHHUBATL IMPOSABJICHUA CBOMCTB JKMBOT'O Ha
pa3HBIX YPOBHAX. XapaKTePH30BaTh OCHOBHBIC
MPOIIECCHI, TPOTEKAIONUE B OMocHcTeMax: 0OMEeH
BEIICCTB U MIPEBPAILEHUE JHEPTHH,
CaMOBOCTIPOU3BEICHHE, CAMOPET YIS,
passutue. CobmoaaTh mpaBuiIa OEpeKHOTO
OTHOIICHHS K XXHBOU MPUPOJIC

Toro 4acoB mo teme 1
Tema || Xummueckuii cocTas u crpoenne kieTku (8)
3.1 Xumudeckuii coCTaB 1

KiIeTKU. Boga u
MHUHEPAIBbHBIE COJIA

XUMHYECKHAI COCTaB KISTKH.

XHUMHUYECKHE IIIEMEHTHI:

MAaKpO3JIEMEHTBI, MUKPO3JIEMEeHThI. Bosia u
MUHEpajbHble BemecTBa. OyHKIMKU BOIBI U
MHUHEpPaJIbHBIX BEHIECTB B KJeTke. [loanepxkanue
OCMOTHYECKOI0 OajaHca.

Vlemoncmpayuu:

luaepammul: «PacnipeieieHue XUMAYECKUX
SJIEMEHTOB B HEKHBOM

PackpsiBaTh cOaepKaHUE TEPMHUHOB U ITOHATUI:
PIIEMEHTHI-OMOTEeHBI, MAKPOIJIEMEHTHI,
MUKPO3JIEMEHTBI; MUHEPAJIbHbIE BELIECTBA,
MOJIEKYJIa BOABI KaK TUIIOJIb, BOJOPOIHBIE CBS3H;
ruapoduIbHbIE U THIPOGOOHBIE BEIIECTRA.
Jloka3pIBaTh €AUHCTBO JIEMEHTHOI'O COCTaBa Kak
0JIHO M3 CBOMCTB *HUBOro. Pacripenensite
XUMHUYECKHE IEMEHTBI




npupoiey, «PacnpeneneHne XUMUYECKUX
HJIEMEHTOB B JKUBOU TIPUPOJICY.

Tabauyst u cxemwl: «llepuoanueckas Tadnuma
XHUMHYECKUX JIEMEHTOB», « CTPOCHHE MOJIEKYJIbI
BOJIBI»

10 TPYIIIIaM B 3aBHCUMOCTH

0T KOJINUECTBEHHOT'O TMPEICTaBUTENILCTBA B
OpraHu3Me; XapaKTepU30BaTh POJIb OTAEIBHBIX
HIIEMEHTOB.

BBISABIIATE CBSI3b MEKAY COCTABOM, CTPOEHHEM
MOJICKYJIbl XHMHUUECKOTO COCTMHEHHS U €TO
(yHKIMSMU B KIIETKE

3.2 |benku. CocTaB U cTpOCHHUE PackpsIBaTh colepkaHNE TEPMUHOB U TIOHSTHIA:
0enKoB OeIKH, MOJIMMEPbI, MOHOMEPBI, aMUHOKHUCIIOTHI,
[ENTUIHAS CBA3b, IOJIMIICIITU], JEHATYPALIHS.
XapaKTepu30BaTh OCJIKU KaK KJIacC OPraHMYECKUX
Bermku. COCTaB H CTPOCHHE GETKOB. COEIMHEHUH; KIacCU(PUIMPOBATH UX IO CTPOSHUIO
AMHHOKHCIIOTBI - MOHOMEPHI OEITKOB. (robymapiste n gubprIApHLIE GenKi),
HezaMeHnMBbIE U 3aMEHMMbIE aMUHOKHCIIOTHI. [IEPENCIAT M XapaKTEPH30BATL QyHKIMU
AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYpbI Genkon
0eKOBOM MOJIEKYIIbI (IepBUYHAsS, BTOPUYHAS,
TpPETUYHAsl U YETBEPTHUHAS CTPYKTYpa).
XuMHueckue cBOMCTBa 0enkoB. bronornyeckue
GyHKIIUN OETKOB.
Vlemoncmpayuu:
Tabauyer u cxemol: «CTpOEHHE MOJIEKYIIBI OCIIKaY.
Obopyoosarnue: CBETOBON MUKPOCKOTI,
MUKpOIIpenapaThbl
3.3 |DepMeHTHI -
Ouoorunyeckue
KaTaJIn3aTOPhI depMeHTHI - OMOJIOTUYECKHE KaTaIUu3aTOPhI. PackpeiBaTh COAEpKAHUE TEPMHUHOB U IMOHATUI:

Ctpoenue ¢pepMeHTa: aKTUBHBIN LIEHTD,
cyOcTpaTHas crenuuIHOCTb.
KodepmenTsl. BuramuHsbl.

OTtnuunst pepMeHTOB

(bepMeHTbI, aKTUBHBIN LIEHTp, CyOCcTpaTHast
crenupUIHOCTb, KOPEPMEHTHI, OeJIKU-
AKTHBATOPHI M OCITKH-UHTUOUTOPBI.

Yka3bIBaTh OTIAHYUS PEepMEHTOB




OT HEOPraHMYECKUX KaTajau3aToOpOB.
/lemoncmpavuu:

Tabnuyer u cxemor: «CTpoeHHue HepMeHTay.
Obopyodosanue: 060pyIOBaHUE IJIs TPOBEICHUS
HaOTI0ICHUH, N3MEPEHUI, SKCTIEPUMEHTOB.
Jlabopamopusle u npakmuueckue padomul:
JlaGopaTopnast pabota Ne 1. «M3ydyeHue
KaTaJUTHYECKON aKTUBHOCTH (DePMEHTOB (Ha
MpUMepe aMuiIa3bl UK KaTalas3bl)»

OT HEOPTAaHUYECKUX KaTaau3aTopoB. OOBACHATH
pOoJib PepMEHTOB B (DYHKITMOHUPOBAHUH KUBBIX
CHUCTEM, B IPOMBIIIUICHHOCTH, B MEIUIIMHE, B
[MOBCEIHEBHOM KN3HU YeJIOBEKa

3.4

Yraesoasl. JIMmuasl

YriieBoibl: MOHOCAaxapuasl (TIII0K03a, prudo3a u
ne3okcuprbo03a), Aucaxapuiasl (caxaposa,
TaKTO3a) U MOJIMCaXapuabl (KpaxMal, TIIMKOTeH,
[1EJUTIOJI03Q).

buonornueckue GyHKIUU YTIIeBOAOB. JIUmH b
TPUTIIULIEPUIBI, HOCHOTUTTUIBI, CTEPOUTBI.

[" uppodunbHO-TUAPOPOOHBIE CBOICTBA.
buonornueckue GyHKIUHN JTUTUIOB.
CpaBHEHUE YTIIEBOAOB, OCJIKOB U JIMIIUIOB KaK
NCTOYHUKOB SHEPTHH.

lemoncmpayuu:

Tabauywl u cxemvl: «YTACBOABDY, «JIUMHIBD.

PackpsiBaTh cOAEpKaHUE TEPMHUHOB U ITOHATUI:
YTJIEBOJIbI, MOHOCAXapUIbl, AUCAXAPUIIBL,
MOJIMCAaXapuIbl, TIIIOK03a, pud03a, 1e30KCuprudo03a,
caxapo3sa, JaKT03a, MaJIbT03a, EeJITF0JI032
(keTdaTka), Kpaxmall, TIIMKOTeH; JTUITHIbI,
TPUTITUICPUIBI (KUPBI, Maciia), pochonummsl,
cTepouabl. XapaKTepr30BaTh YIICBOIbI, TUHIbI
KaK KJIaCC OPraHMYE€CKHX COCMHEHUM.
KnaccuduuupoBaths yrieBOIbl U JIUMUAIBI IO
CTPOCHUIO; IEPEUUCIIATh (YHKIIUH YTIIEBOJOB U
TTUTTH]IOB.




Obopyodosanue: 060pyaOBaHUE IJIs IPOBEICHUS
HAOJTI0ICHNH, H3MEPEHHU, SKCIIEPUMEHTOB

CxemMaTH4ecKH U300pakaTh CTPOCHHUE MOJIEKYII
YTJIEBOJIOB, JIUTIH]IOB

3.5 HyxiienHOBBIE KHCIIOTBI. Hyxneunossie kucnorsl: JIHK n PHK.
ATO Hyxiieotnibl - MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.

Crtpoenue u ¢pynkiuu JJTHK. Ctpoenue u

¢ynkuuu PHK. AT®: ctpoenue u QpyHKIUH.

Iemoncmpayuu:

\[lopmpemur: JIx. YorcoH, @. Kpuk, M. Yunkunc,

P. ®pankiuH.

Tabauywr u cxemvi: «HykI1€eMHOBBIE KUCIIOTHI; .
PackpbiBaTh copepxaHie TEPMUHOB U IOHATHM:

JIHK», «buocunres 6enkay, «CTpocHue
nezokcupuOoHykiIenHoBas kuciota (JJHK),

MousieKysibl ATO».

. pubonykiennonas kuciora (PHK), nykneorun,

ObopyoosaHue: CBETOBOI MUKPOCKOTI,
MOJMHYKJICOTHIHAS LIeNb (MOTUHYKICOTH ),

MUKpOIpenapaThl
KOMILIEMEeHTapHOCTh, pyHKIuu JIHK (Xxpanenue u
nepeaayda HacJIeCTBEHHOW HH(POPMALIUH ); BUIBI
PHK (undopmarmonHasi, TpaHCIOPTHAS,
pubocomaibHas); aneHozunTpudocdar (ATD),
MaKpO3PIHUYECKas CBA3b. XapaKTEpU3UPOBATh
HYKJICMHOBBIE KUCJIOTHI KaK XUMUYECKHE
COEJIMHEHUS] 1 HOCUTEININ HACJIEJICTBEHHON
MHpOpMaLIUK.
OTMeuaTh 0COOEHHOCTU CTPOEHUS MOJIEKYJI
HykiaenHoBBIX kucioT (JJHK, PHK) u AT®.
CxemMaTn4ecku n300pakaTb CTPOCHHE
HYKJIEOTH]IOB, MOJIEKYJI HyKJIEMHOBBIX KUCJIOT,
ATD

3.6

I/ICTOPI/ISI 1 METOJbI
HN3YUCHUA KICTKH.

Kiierounas teopust

[{utonorus - Hayka o kieTke. Knetounas teopus -

pUMep B3aMMOJICHCTBHS UACH U (PaKTOB

PackpbiBath coep:kaHue TEPMUHOB U IIOHATHUNA:
KJICTKA, IUTOJIOTHS; PACKPBIBATH COJICPIKAHUE
[IOJIOKEHUN




B HAYYHOM IMO3HAHUH.

MeTo bl N3Y4eHUS KIIETKH.

Vlemoncmpayuu:

‘[ lopmpemubl:

A. Jlesenryk, P. I'yk, T. llIsann, M. neiiaen, K.
bap, P. BupxoB. O6opyodosanue: cBeTOBOI
MUKPOCKOII, MUKPOIIpENapaThl paCTUTEIbHBIX,
PKUBOTHBIX U OAKTEpHUATBHBIX KJIETOK; PUCYHKHU C
MUKpoQoTorpadusiMu KIETOK, MOTydYeHHBIE C
MMOMOIIHIO CBETOBOT'O U 3JIEKTPOHHOTO
MUKPOCKOTIA

KJICTOYHOW TEOPHHU.

[lepeuncisTh 1 XapaKTepU30BaTh OCHOBHBIE
METO/bl U3YUYEHUS KJIETKU: (IPUTOTOBJIEHUE
Cpe30B, OKpalllMBaHUEe, MUKPOCKOIIMPOBAHUE,
1eHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK U
TKaHEH )

3.7

KieTka xak meisocTHas
JKMBas CHCTEMa

KneTka kak 1eiocTHas xkuBas cuctema. O6mue
[PU3HAKU KJIETOK: 3aMKHYyTasl HapyXHast
MemOpaHa, moJsiekynbl JIHK kak renernueckuii
ammapar, cucteMa cuHTe3a Oenka. THIlbl KIeTOoK:
HyKapuoOTHYECKas U MPOKAPUOTUYECKAS.
OcoOEeHHOCTH CTPOEHUS MPOKAPHUOTHUECKOM
KIICTKH.

Knerounas crenka Oakrepuil. CTpoeHue
DYKapUOTHUYECKOH KJIETKH. OCHOBHBIEC OTINYHS
PaCTUTENHHOM, )KUBOTHOM U TPUOHON KIIETKH.
[loBEpXHOCTHBIE CTPYKTYPBHI - KJIIETOUHAs CTEHKA,
[IIMKOKAJIMKC, UX QpyHKuuu. [Inasmarnyeckas

MeMOpaHa,

PackpsiBaTh coaepKaHUE TEPMHUHOB U ITOHATHI:
KJIETKHU (9yKapHOTHYECKasi, MPOKapUOTHUECKasi),
M1a3MaTrdeckas MeMOpana (IazmMaieMma),
[JIMKOKAIIMKC, TPAHCIIOPT BEIIECTB (MTACCUBHBIH,
AQKTHBHBIN ), SHAOINTO3 ((haroruTo3, MUHOIMTO3),
HK30IIMTO3, KIETOYHAsl CTEHKA, HYKJICOUI.
CpaBHUBATH MEXY COOOH 2YKapUOTUYECKUE U
[POKAPUOTUYECKUE KIETKH; OTMEYaTh CXOJCTBO U
[pa3TU4Hs B CTPOCHUU KJIETOK OaKTepHid,
PKUBOTHBIX, PACTEHUN U TPHOOB




ee CBOICTBA U (PYHKITUH.

VIemoncmpayuu:

[lopmpemul: A. JleBenryk, P. I'yk,

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

P. Bupxos.

Tabauyst u cxemwvr: «CTpoeHUE DYKAPUOTUUECKOM
KJIETKW», «CTpOEHUE KUBOTHOU KIETKN,
«CTpoeHHe pacTUTEIbHON KIETKN», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.

Obopyoosarue: CBETOBON MUKPOCKOTI,
MUKpOIIpenapaThl paCTUTENbHBIX, )KUBOTHBIX U
OaKTepuaIbHBIX KIETOK

3.8

CrpoeHnue
PYKapUOTUYECKOMN KIETKH

[{uTorurazma u ee opranounasl. OgHOMEMOpaHHBIC
opranouasl kietku: DI1C, anmapat ['onbmxu,
n30coMBl. [IoyaBTOHOMHBIE OPraHOUbI KJIETKU:
MHUTOXOHJPUH, TIJIACTHIBI.

[IpoucxoxneHne MUTOXOHAPUI U IacThI. Buasl
[JIaCTUL.

HememOpaHHBIC OpraHOUIBI KIISTKU: PHOOCOMBEI,
KJICTOUHBIN LEHTP, LIEHTPUOJIU, PECHUYKH,
KTyTUKA. DYHKIIUA OPTaHOUIOB KIIETKHU.
BxiroyeHus. Sapo - perysaTopHblii LEHTP
kieTkd. CTpoeHue siapa: siaepHas 000JI0uKa,

Kapuoruia3Ma, XpoMaTHH,

PackpbiBaTh copepxkaHie TEPMUHOB U
MOHATHN:IUTOIIJIa3Ma, OPraHOUBI,
pHAorazMaTruaeckas cetb (JI1C), anmapat I’
0JIB/[)KH, JIN30COMBI, BaKy0JIb, MUTOXOHJPHH,
[U1aCTH/IbI (XJIOPOILIACThI, XPOMOILIACTHI,
NEKOIIIAaCThl), puOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN LIEHTp (LIEHTPOCOMA), PECHUYKH,
PKTYTHKH, BKIFOUEHHUS, PO, siAepHas 000I04Ka,
KapuoIlJIa3Ma, XpOMATHH, SIAPBIIIKO, XPOMOCOMBI.
OnuchIBaTh CTPOCHUE IYKAPUOTHUYECKON KIIETKH

0 N300paKEHUSIM U Ha MUKpOIIpenaparax;




SIPBIIIKO. XpOMOCOMBI. TpaHCIIOPT BEIIECTB B
KIIETKE.

Iemoncmpayuu:

Illopmpempui: A. JleBenryk, P. I'yk, T. llIBann, M.
[neiinen, K. bap, P. Bupxos. Tabnuywst u cxemul:
«CTpoeHue 3yKapuOTHUECKON KIETKU,
«CTpoeHue KUBOTHOH KIETKN», «CTpoeHHe
pacTUTENbHOU KIETKN», «CTpoeHHe
[IPOKAPUOTUYECKOM KileTKn», «CTpoeHue sapa
KIICTKH.

Obopyoosarue: CBETOBON MUKPOCKOTI,
MUKPOIpEnapaThl PACTUTEIBHBIX U JKUBOTHBIX
KIIETOK.

Vlabopamopusle u npakmuyueckue paoomol:
JlaGoparopnas pabota Ne 2. «3yueHue cTpoeHHs
KJIETOK pACTEHHH, )KUBOTHBIX U OaKTepuil o
MUKpPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u
UX OTHUCAHUE»

KJ1acCU(UIUPOBATH OPraHOUABI B 3aBUCUMOCTH OT
0coOeHHOCTeH UX cTpoeHHs (0 JHOMEMOpaHHbIE,
nByMeMOpaHHbIC, HEMEMOpaHHBIC); ONUCHIBATH
(GYHKIMM Ka)kKJOTO OPraHoM/ia B KJIETKE.
XapakTepHu30BaTh KIETOYHOE SJIPO KaK MECTO
XpaHeHus, epenaydu (YIBOSHUE XPOMOCOM) U
peanu3anuu (TPAHCKPHUIILIKS) HACIEACTBEHHON
nHGOpPMAIIUU KIETKH.

[lepeunciarh U ONUCHIBATH KOMIIOHEHTHI Spa U
X QyHKINYT;

CxeMaTH4HO U300pakaTh CTPOCHHE
[PACTUTEILHOU U KUBOTHOU KJIETKH. OOBSICHSITH
OHoJIOrYecKoe 3HaUe€HHE TPAHCIIOPTA BEILIECTB B
KJIETKE

Toro yacos mo Teme

8

Tema

. AKuzHeeATeIbHOCTD KJIETKH (6)

4.1

(OOMEH BEIIECTB.
[TnacTuyeckuii 0OMeH.
dortocunTe3. XeMocuHTe3

2

OOMeH BelIeCTB, MM META00JIM3M. ACCUMUIISILIUS
(TmacTU4ecKuii 0OMEH) U TUCCUMUIISIIHS
(aHEpreTUYecKuii 0OMEH) - IBE CTOPOHBI €TMHOTO

PackpsiBaTh coaepKaHUE TEPMHUHOB U ITOHSATHN:
0OMEH BEIECTB U MPEBPALCHUE SHEPTUU
(MeTaboaM3M), aCCUMMIISTINSA, TIIIACTHICCKUI
00MEH,




nporuecca metadonusma. Poiib 3akoHOB
COXpaHEHMsI BEILIECTBA 1 SHEPTUH B IOHUMaHUU
MeTaboam3Ma. Turel oOMeHa BEIIeCTB:
aBTOTpO(HBIN U TeTepoTpodHBINA. Posb
(bepMeHTOB B OOMEHE BEIIECTB M MTPEBPAICHUH
pHepruu B kieTke. @orocunTes. CBeToBas u
TeMHOBast ¢a3bl hoTocuHTE3a. Peakimm
dorocunTe3a. IhHeKTUBHOCTH GOTOCUHTE3A.
3HaueHue GOTOCUHTE3A JIJIS )KU3HH Ha 3eMIIe.
BriusiHue ycnoBuil cpenbl Ha GOTOCUHTES U
CIIO0COOBI MOBBIILIEHUS €0 TPOLYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UPYIONe OaKTepuu.
3HaueHNe XeMOCHUHTE3a JIsl KU3HU Ha 3eMiie.
Vlemoncmpayuu:

[lopmpemur: K. A. Tumupsizes. Tabnuywvl u
cxempl: «XmopomnacTy, «®@OTOCUHTE3»

NTUCCUMUIISALINS, SHEPreTUYecKuii 0OMeH,
¢dorocunTes, GpoTonms, hpochopunupoBanue,
[epEeHOCUYHK NMPOTOHOB, XeMOCHHTe3. ONUCHIBATH
(oTOoCHHTE3, IPOLIECCHI, TPOTEKAIOIINE B
CBETOBOI M TeMHOBOH (paze. BbIBIATH
[PUYMHHO-CJIEICTBEHHBIE CBSA3H MEXIY
MOTJIOUICHUEM COJIHEYHOM SHEPTUH XJI0POUIIIOM
1 cuHTe30M Mosiekyll ATO.

CpaBHMBATh HCXOJHBIE BEILIECTBA, KOHEUHBIE
MPOAYKTHI M YCIIOBHS MPOTEKAHUS PEAKIINN
CBETOBOM U TEMHOBOH (pa3bl (POTOCUHTESA,;
CpaBHUBaTh (OTOCUHTE3 U XEMOCHHTE3.
OrnenuBaTh 3HaUeHHE (POTOCHHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emiie

4.2

DHepreTuYecKuii oOMeH

JHepreTuyeckuii oOMeH B kieTke. Pacmiennenue
BELIECTB, BBIACIICHUE U AKKYMYJIHMPOBAaHUE
HPHEPIUHU B KJIETKE. DTalbl SHEPreTHYECKOr0

oOMeHa. [ nukonu3. bpokeHnue u ero BUJBI.

PackpsiBaTh cOaepKaHUE TEPMHUHOB U ITOHATUI:
SHEPreTU4ecKuii OOMeH, TIIMKOIIN3,
MOJIOUYHOKHUCIJIO€ OpOKEHUE, CTIUPTOBOE
OpoxeHue, OMOJIOTUYECKOe OKUCIICHUE,
KJIETOYHOE JbIXaHHE,




KI/ICJ'IOPOI[HOC OKHCJICHHUE, HJIU KIICTOYHOC

neixanue. OKUCIUTENbHOE PoCcHOPIINPOBAHNE.

P PEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.
VIemoncmpayuu:

Tabnuywvl u cxemol: «TUITBI TATAHUSY,
«MeTabonauzm», «MUTOXOHAPUS,
«IDHEPTreTUUECKUl OOMEH

muccCUMIIALNSA, GepMeHT. XapaKTepu30BaTh
0OMEH BEIECTB U MPEBPAIICHUE YHEPTUU
(MeTaboIM3M) KaK OJHO UX CBOHCTB JKHUBOTO.
[lepeuncnaTb 0COOEHHOCTH TUIACTUYECKOTO U
HHEPTeTUIECKOr0 0OMEHa B KIIETKE,;
YCTaHABIMBATh B3aUMOCBS3b MKy HUMHU.
PaznmugaTth THTIBI OOMEHA BEIIECTB B KIIETKE:
ABTOTPO(HBIN U TeTePOTPOPHBIIA.

OnuchIBaTh ATAMbl JHEPreTUYECKOTO OOMEHa
(OATOTOBUTENBHBIN, OECKUCIOPOIHBIN,
KHCJIOPO/IHBIN) 1 CPaBHUBATH UX MEXKAY COOOH.
XapaKTepu30BaTh PEaKIUH TIIUKOJIN3a, OPOKESHHUS,
KJICTOYHOTO JIBIXaHHUS; BBISABIISATH IPUUNHHO-
CJIEICTBEHHBIE CBA3U MEXKIY TTTUKOIHU30M,
KJICTOYHBIM JBIXaHUEM U CHHTE30M MOJICKYII
AT®. CpaBHuBaTh 3()(h)eKTUBHOCTH
0ECKHCIOPOAHOTO M KHCIOPOIHOTO JTATOB

4.3

buocunres Oenka

Peaknun MaTpUYHOTO CHHTE3A.

[" enetnueckas unpopmanus u JJHK.
Peanu3zanus reneTuueckoi nHpopManuu B
KJIeTKe. [ eHeTHYeCcKnii Kol U ero

PackpsiBaTh coaepkaHue TEPMUHOB U ITOHATHI:
I'eH, TCHETUYECKUI KOJ, MATPUYHBINA CUHTE3,

TPAHCKPUIILINS, TPAHCISALHNS, KOAOH, AaHTUKOJIOH,




cBOMCTBA. TpaHCKPUIILIMS - MATPUYHBIN CUHTE3
PHK. Tpancnsius - OnocunTe3 Oenka. DTarbl
TPAHCISALUY.

KoaupoBanue amuuokucinot. P o pubocom B
OounocuHTe3e Oemka.

Vlemoncmpayuu:

Ilopmpemsi: H.K. Kosb110B.

Tabauysr u cxemwr: «Ctpoenue JJHK», «CtpoeHue
1 G yHKIMOHUpOBaHUE TeHay, «CuHTe3 OemKkay,
«Permukarusa JJHK», «I'eHeTHYECKHI KO,
Obopyoosarnue: MOJIeNN- ANITUTMKAIIAU «Y TBOCHUE
JIHK u Tpanckpunuus», «buocunres 6enka

pubocoma, eHTpaIbHasl I0rMa, MOJIeKyspHas
Ourosorusi.

OrnpeaensiTh CBOMCTBA TEHETHYECKOTO KOo/ia
(TPUIUIETHOCTD, OJTHO3HAYHOCTh, BHIPOKICHHOCTD,
YHUBEPCAJIbHOCTh, HETIEPEKPHIBAEMOCTb,
HENPEPBHIBHOCTH). ONMUCHIBATH ATAIbBI peaanu3aluu
HACJICICTBEHHOW HH(POPMAIINH B KICTKE.
CpaBHUBATh peaklUd MAaTPUYHOTO CUHTE3a
mostekys PHK u Genka B kieTke

4.4

Hexnetounsie ¢hopMbI
PKU3HU - BUPYCHI

HexneTounsie (hOpMBI )KU3HH - BUPYCHI.
HcTtopus otkpbeiTus BupycoB (/1. 1. iBaHOBCKwMiA).
Oco0eHHOCTH CTPOSHUS M )KU3HCHHOTO IMKJIA
BHUpYcOB. bakrepuodaru.

boJsiesHn pacTeHuil, )KUBOTHBIX U YEIIOBEKA,
BBI3bIBa€MbIE BUpycamu. Bupyc
uMMyHoAeduimTa yenoseka (BUY) -
BO30YIUTEIb

CIINda. O6paTHas TpaHCKPUIILIMS, peBEpPTa3a U
WHTETrpasa.

[IpodunakTika pacpoCTpaHEHUSI BUPYCHBIX
3a00JIeBaHUM.

PackpbIBaTh COJIEp/KaHHE TEPMUHOB U TOHSATHIA:
BUPYC, BUPYCOJIOT S, Karicua, bakreprodar,
BUpyC UMMyHOe(duuTa yenoseka (BUY),
OHKOT€HHBIC BUPYCHI.

XapaKTepu30BaTh BUPYCHI KAK HEKIJIETOUHYIO
(bopMy KU3HU; 0OCOOEHHOCTH CTPOCHUS U
PKU3HENIESATEIIEHOCTH BHPYCOB. OTIICHIBATH
PKU3HEHHBIH [TUKJI BUPYCOB UMMYHOAe(DUIIUTA
YeJIoBeKa; pa3audaTh Ha pucyHkax BTM ((Bupyc

TabauyHOl MO3aukH), bakTepuodar, BUY.




Vlemoncmpayuu:

\[lopmpemur.: ]1. V1. IBanoBckuit. Tabauyvt u
cxemobl: «Bupyce», «bakrepuodarny; «Ctpoenue
1 Ku3HeHHbIN nuka Bupyca CITNa,
Oaxteprodaray.

Obopyoosanue: monens cTpyktypsl JIHK;
MarHuTHas Mojeb-anmiukanus «CTpoeHue
KJIETK

(OGOCHOBBIBATh M COOTIOIATH MEPHI
MpO(UIAKTUKY PACTIPOCTPAHECHHSI BUPYCHBIX
3a00s1eBaHUi (peCTMpaTOPHBIC, KEITYT0UHO-
KHUIIIEYHbIC, KiemeBoi sH1edanut, BUY-
MHpEKIINA)

6

IToro 4acos 110 TemMe

Tema S. PazMHOKeHHE M HHAUBUAYAJIbHOE Pa3BU

THE OPraHu3moB (5)

5.1 PKu3sHeHHBIN UK KIIETKU. 1
Jlenenue kiaeTku. MuTo3

KieTOYHBIN UK, WM KU3HEHHBINA UK KICTKH.
WNuTtepdasza u muto3s. [Iporeccsl, mpoTekaromme B
nHTepdase. Perumkanus - peakiys MaTpUIHOTO
cunte3a J{HK. Ctpoenue xpomocom.
XPOMOCOMHBII HAOOP - KApUOTHTI. JIMIITONTHBIHA
Y TaTUIOUIHBIN XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{luTonornueckne 0CHOBBI
Pa3MHOXKEHHUS U UHJIMBUAYAJIbHOTO Pa3BUTHUSA
opranu3MoB. Jlenenue kinetku - muto3. Ctanuu
MuTO3a. [Iporiecchl, mnpoucxoasiine Ha pa3HbIX
cTagugIx MUTO3a. brojornyeckuii CMBICII MATO3A.
[IporpamMmmupyemasi THOEIb KIETKH - alloINTo3.

PackpsiBaTh coaepKaHUe TEPMUHOB U ITOHATHI:
KIJICTOYHBIN ITUKI, HHTEp]a3a, peayTuInKaIus,
XpOMOCOMa, KapUOTHIIL, FAIJIOUIHBIMH,
TTUTITIONTHBIA XPOMOCOMHBINA Ha0O0p, XpOMaTHU/IBI;
MHUTO3 ero ctaauu: mpodasa, meradasa, anadasa,
Tenodasa.

OnuchIBaTh KU3HEHHBINA LUKII KIETKU;
MEPEUHCIIATh U XapaKTepU30BaATh IEPUOIbI
KJICTOYHOTO [UKJIA, CPABHUBATH UX MEXITY COOOM.
OnuchIBaTh CTPOCHUE XPOMOCOM, KAPUOTHUIIOB
OpraHU3MOB, CPAaBHUBATh XPOMOCOMHBIE HA0OPBI
Kj1eToK. CpaBHUBATh CTaAMU MUTO3A.

Paznnuath Ha MUKpoOIIpenapaTax




/lemoncmpavyuu:

Tabnuywl u cxemol: «KICTOUHBIN IUKID,
«Pernmukanusa JJTHK», «CtpoeHrne XpoMOoCOMBI»,
«MHTO3»; MArHUTHASI MOJIEIb-alIUIMKALIUS
«Jlenenune kneTku»; Mmoaens JJHK.
Obopyoosanue: CBETOBON MUKPOCKOM U
MuKpornpenapat «Kapuoknnes B KiieTKax
KOpEIIKa JTyKay.

Jlabopamopnuie u npakmuueckue pabomaol:
JlaGopaTopnas padota Ne 3. «HaOmronenue
MHTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
FOTOBBIX MUKpPOIIpENapaTax»»

1 pUCYHKAX CTaAUN MUTO34. PaCKpLIBaTB
OHMOJIOTMYECKHI CMBICIT MUTO3a

5.2

DOpMBI pa3MHOKECHUS
OpraHu3MOB

DopMBI Pa3MHOKEHHUST OPTAaHU3MOB: 0ECITOJIOE U
[10JIOBOE.

Buer 6ecrionioro pa3MHOKEHHUS: JCJICHUE HAaIBOE
1 IIOYKOBAHUC OAHO- U MHOTI'OKJICTOYHBIX,
cropooOpa30BaHue, BET€TATUBHOE PA3MHOXKCHHE.
VIckycCTBEHHOE KJIOHUPOBAHHUE OPTaHU3MOB, €T0
3HAYEHUE I CEIEKIINM.

[TosoBOE pa3MHOXKEHHUE, €r0 OTIIHYHUS OT
Oecmoioro.

PackpsiBaTh coaepKaHUEe TEPMUHOB U ITOHATUI:
pa3sMHOXKEHHUE, KJIOH, TIOJIOBbIE KJIETKH (TaMeThl),
AULIEKIIETKA, CIEPMATO30M I, 3UT0Ta, JICJICHHE
HaJ(BOE, [IOYKOBAHKE, CIIOPYIISALUA,
(parmeHTanys, BereTaTUBHOE pa3MHOKEHHE,
CEMEHHOE Pa3MHOKEHHUE, ONBIIICHUE, JBOMHOE
OILUIOOTBOPEHUE, IIOJIOBBIE JKEJIE3bl, CEMEHHUKH,
SSUYHUKH, OIUIOA0TBOPEHHE (HapyXKHOE,

BHYTpPEHHEE).




VIemoncmpayuu:

Tabruyel u cxemol: «POPMBI pa3MHOKEHUS
OpraHu3MOBY, «/{BOMHOE OIUIOJOTBOPEHHUE Y
[IBETKOBBIX PAaCTEHHI», «JleneHne KIeTKH
OakTepun», «BereraTuBHOE pa3MHOKEHHE
pacTeHuit», «CTpoeHue MOJIOBBIX KIETOK

XapakTepu30BaTh OCOOCHHOCTH U 3HAUCHHE
0ECToJI0ro U MOJIOBOT0 CIIOCOO0B Pa3MHOKEHUS.
BrinensaTe BUIBI 0€CIIOI0TO pa3MHOKECHHS;
BBISIBIISITH B3aMMOCBSI3U MEXIY pOpMaMu U
crioco0aMu pa3sMHOXKEHHS, B UX OHOJIOIHYECKUM
BHAYCHUCM.

Brnaners nppeMaMu BEreTaTUBHOTO Pa3MHOKCHUS
KYJIbTYPHBIX PACTCHHMIA (Ha IPUMEPE KOMHATHBIX).
XapakTepru30BaTh MOJOBBIE KIIETKU: SUIEKIETKH,
CIIEpMAaTO30H/IbI; BBISBISATH 0COOCHHOCTH UX
CTpOCHUS

5.3

Metios

Meiio3. Cranuu meiiosa. [Iponeccsl,
[IPOUCXOASAIINE Ha cTauAX Mero3a. [loBenenue
XpPOMOCOM B MEHNO3€.

Kpoccunrosep. buonorudeckuii CMbICH U
3HAYEHUE MEH03a.

Vlemoncmpayuu:

Tabauysl u cxemol: «Jlenenne KICTKH», « MeHo3».
Obopyoosanue: monens JIHK; MaruuTHas
MOeNb-aNIIuKaus «/lenenue KneTkm»

PackpeiBaTh COAEpKaHUE TEPMHUHOB U ITOHATUN:
M€1103, KOHBIOTAIl XPOMOCOM, IIEPEKPECT
(KpOCCHHTOBEP) XPOMOCOM, TaMETHI.
XapakTepu30BaTh MeH03 Kak Crioco0 KIETOYHOTO
NIeJICHUS; OUCHIBATh MEHO03 MO CTAIUAM;
CpaBHUBATh CTAJUU MEI03a U MUTO3A.

Paznuuarh Ha pUCyHKax CTaJuM Meilo3a;
[pacKpbIBaTh OMOJIOTHYECKOE 3HaUEeHHE MeH03a




5.4

OOpa3oBaHHE U Pa3BUTHE
TIOJIOBBIX KJIETOK.
Oniog0oTBOpEeHNE

[ ameTorenes - mpoiiecc 00pa3oBaHuUs MOJIOBBIX
KJIETOK Y )KMBOTHBIX. [l0JI0BBIE JK€TI€3bI:
CEMEHHUKU U sinuHuKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK - FaMeT (CIIepMaTO30H/I,
SI1IEKIIETKA) - CIIEPMATOTeHe3 U OOTCHES.
OCcOOEHHOCTH CTPOCHUS STHIIEKIIETOK U
criepMaTo30u0B. OMI0A0TBOPEHUE.
[lapTeHorenes.

/lemoncmpavyuu:

Tabauyst u cxemwl: «lIpsamoe u HETIpsIMOE
pasButuey, «l'ameToreHes

Yy MIIEKOITUTAIOIINX U YeoBekay OQbopydosanue:
MoJieTTb MeTa(azHOM XPOMOCOMBI, MUKPOCKOTI,
MuKporpenapatsl «CrepMaTo30uabI
MIICKOIIMTAIOLIET0», «SIMIIeKIeTKa
MJIEKOITATAOILIET 0.

Jlabopamopnbsie u npakmuueckue padoomoi:
JlaGopaTopHnast pabota Ne 4. «3ydeHue cTpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOTIpETapaTax»

PackpbIBaTh COJIEpP)KaHUE TEPMUHOB U TIOHSITHIA:
ramMeToreHe3, CiepMaTOreHe3, OOTEHE3,
CHepMaTO30H/1, aKpocoMa, SIHIEKIEeTKa, OJIIPHBIE
TEeNbIa. XapaKTepru30BaTh 0COOCHHOCTH
ramMeToreHe3a y )KUBOTHBIX U €T0 CTaIHH;
[0JIOBBIC KJICTKH YXUBOTHBIX U OIUCHIBATH
MPOIIECC UX PA3BUTHS.

CpaBHMBATh CIIEPMATOTE€HE3 U OOT'CHE3.
OnuchIBaTh OMJIOJOTBOPEHHE, OMOJIOTHYECKOE
3HaYCHHE OTIJIOJJOTBOPEHHUS

5.5

NunuBuayanbHOE
pa3BUTHE OPTaHU3MOB

WunuBuayanbsHoe pa3BUTHE (OHTOT€HE3).
OMOpHOHaIbHOE pa3BUTHE (AMOpUOreHe3). DTarnbl
HMOPHOHAIBEHOTO PA3BUTHUS Y TO3BOHOYHBIX
KHNBOTHBIX:

PackpsiBaTh coaepkaHue TEPMUHOB U ITOHATHI:
OHTOI€HE3, SMOPHUOreHes3, 3Urora, JpodIeHHE,

OracToMephl, MOpyJa, OJacTyna, 6J1acToleb,




po0JIeHNe, racTpyJIsALMs, OPraHOTeHE3.
[TocTamOproHabHOE pa3BuTHE. THIIBI
MOCTAMOPHOHAIBHOTO PA3BUTHUS: TIPSMOE, HE
npsiMoe (JIMYMHOYHOE). Biusiaue cpeasl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIE
BBI3bIBATh BPO’KICHHBIE YPOJCTBA.

PocT u pa3Butue pacteHuil. OHTOreHe3
[IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTa U
pa3BUTHSL.

Vlemoncmpayuu:

Tabruyet u cxemoi: «OCHOBHBIE CTaIUU
OHTOreHe3a», «[Ipsimoe u HenpsAMoe pa3BUTHEY,
«/IBOIfHOE OILIIOAOTBOPEHHE Y LIBETKOBBIX
pacTeHumn»

racTpyJsa, Helipysa, OpraHOTr€He3; 3apOAbIIIEBbIE
JTUCTKU: 9KTOJEpMa, Me30JepMa, SJHTO/IepMa;
MOCTAIMOPHOHAIBHOE pPa3BUTHE: IPSIMOE U
HenpsiMoe (JINYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIIOpa, MbUIBIEBOE 3EPHO,
CIIEpPMUU, 3apOJBIIEBBIM MEIIOK, JBOMHOE
OILIOIOTBOPEHHUE.

OnpenensTh 3Tanbl SMOPUOHATILHOTO PAa3BUTHUS
XOpAOBBIX HA CXEMaXx M Mpenaparax U ONUChIBaTh
MPOLECCHI, TPOUCXOASIINE Ha KaXK]IOM JTare.
CpaBHUBATh NIEPUO/IBI OHTOTEHE3A; MIPSIMOE U
HENpsIMOe (IMYMHOYHOE) MTOCTIMOPHUOHATBHOE
[pa3BUTHE, 3aPOJIBIIIN YEJIOBEKA U JPYTUX
XOPJOBBIX.

OOBICHITH OMOIOTHYECKOE 3HAUYCHUE PA3BUTHS C
MeTaMop(d030M; OTPUIIATEITLHOE BIUSHUE
QTKOTOJIsI, HUKOTHHA U APYTUX TEPATOTC€HHBIX
(hakTOpOB Ha pa3BUTHE 3apO/bIIIA YETOBEKA.
OnuceiBaTh NPOLECC ABOMHOTO OIIOJOTBOPEHUS
y LIBETKOBBIX PACTCHHI

IToro 4acos 110 Teme




Tema 6. HaciieACTBEHHOCTh M1 H3MEHYMBOCTh OPraHu3mMoB (8)

6.1 | eneruka - HayKa O 1 PackpbIBaTh copepxaHie TEPMUHOB U IOHATHMN:
HaCJIEACTBEHHOCTU U T'eH, TeHOM, T€HOTHUI, (PEHOTHUII, XPOMOCOMBI,
N3MEHYNBOCTU aJlIeIbHbIE T€HBI (aJJIEJIHN), TOMO3Ur0Ta,

reTepo3urora, JOMUHAHTHBIA PU3HAK (TeH),
[pELECCUBHBIN PU3HAK (T€H), YUCTAsl IUHMUS,
[IpenMeT 1 3a1a4u TE€HETUKH. ruOpu.
PoJib HUTONIOTUU ¥ SMOPHUOJIOTHH B CTAHOBJIEHUHU [[lepedncisiTe 1 XapaKTepu30BaTh METOBI
reHeTUKU. Britag poccuiickux u 3apy0eKHBIX FEHETUKU: THOPUI0IOTUYECKUH,
YUEHBIX B Pa3BUTUE T'€HETUKU. METOIbl TeHETUKU [IUTOT€HETUYECKUI, MOJIEKYISIPHOT €HETUYECKUM;
(ruOpUIOIOTNIECKHUA, IIUTOTEHETUYECKHI, JTOMMHAHTHBIEC U PELIECCUBHBIC IPU3HAKH
MOJIEKYJISIPHOT€HETUYECKUI). [PACTEHUH U KUBOTHBIX.
OCHOBHBIE T'€HETUYECKUE ITOHSTHUS. [lonb30BaThCs FEHETUUECKON TEPMUHOJIOTUEN U
[" eHeTMYeCKasi CUMBOJIMKA, UCIIOIb3yEMasl B CUMBOJIMKOM JJIs 3aIIMCHU T€HOTUITMUECKHUX CXEM
CXeMax CKpeIUBaHHH. CKpEIINBAHUSA
Vlemoncmpayuu:
\[lopmpemuwr: I'. Menaens, T. Mopran, H. N.
Bagunos, C. C. YerBepukos, H. B. Tumodeen-
PecoBckuil.
Obopyoosanue: MOJIENTb- AaNITUTHKAIIAS
«MoHnoruOpugHOE CKpeImuBaHuey, repoapuit «I°
OPOX ITOCEBHON»

6.2 |3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HACJIE0BaHUs IPU3HAKOB,

HACJIEI0BAHUS IIPU3HAKOB. yctanoBiennbie ['. Mennenem. Monorn6puanoe [PacKpbiBaTh CoiepKaHNe TEPMUHOB M MOHATHI:
MoHorubpumaHoe CKpeluBanye. 3aKOH eJMH000pa3ns rubpuaoB  MOHOTHOPHAHOE CKPEIIMBAHUE, (PEHOTUIIMYECKHE
CKpellrBaHue 11epBOro MOKOJIeHH s, [IpaBhIo JOMMHUPOBAHHs. |[TPYIIIBL, THOPHAOIOrHYCCKHUIl METO/, YUCThIC

3aKOH pacilleTuIeHus MPU3HaAKoB. ['umnoresa
qucTOTHI rameT. [1ojiHOe 1 HemoIHoe

AJOMHWHHWPOBAHUC.

JIMHUW, JOMUHUPOBAHUEC I'CHOB (HOJ’IHOG,
HCHOJ’IHOG), pacuICIICHUE B IIOTOMCTBC.

OmnHCHIBATDH MCTOOWKY INPOBCACHUSA




lemoncmpayuu:

[lopmpemor: I'. MeHaenb.

Tabnuywvl u cxemovl: «MoHOTHOpUIHOE
CKpEIIMBAHKE U €TI0 LIUTOI€HETUYECKAsI OCHOBA,
«3aKOH pacIIeIUIeHUs U €ro HUTOT€HeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI TAMET».
Obopyodosanue.: MOACIV-ANILTUKALIUN
«Monoru0OpuaHoe ckpelirBanuey, «HemnomaHoe
TOMUHUPOBaHUEY, TepOapuii «I'0pox moceBHOM»

I". MeHeneM OMnbITOB MO U3YYEHHIO
HacJle/I0BaHMsI OJTHOM Mapbl MPU3HAKOB y TOpOXa
[OCEBHOTO.

PackpbIBaTh coziepikaHUe 3aKOHOB €IMHOO0PA3HS
ruOpHJIOB NIEPBOTO MOKOJIEHUS M 3aKOHA
pacmeruieHusi. OOBSCHATH TUIIOTE3Y YUCTOTHI
rameT. 3aiChIBaTh CXEMbl MOHOTHOPUIHOTO
CKpELIBAHUA, OOBSICHATh €r0 UTOIOIHYECKHE
OCHOBBI M peliaTh FTeHETUYECKHE 33a4H Ha
MOHOTHOPHUIHOE CKpEIlUBaHe

6.3

Jlurubpunnoe
CKpelLBaHue.3aKOH
HE3aBHCHUMOTO
HaCJIe/IOBaHHS ITPH3HAKOB

JlurubpuiHoe CKperuBanue. 3aKoH
HE3aBHCHMOT'O HACIICIOBAHUS ITPU3HAKOB.
L{uTOoreHEeTHUECKHE OCHOBHI TIUTHOPUIHOTO
CKpEIIMBaHMS. AHAITM3UPYIOIICE CKPEIIIMBAHKE.
Vcrionp30BaHUE aHATM3UPYIOMIETO CKPEIITMBAHUS
TS OTIpeieIeHHs TEHOTUIIA OCOOH.
Vlemoncmpayuu:

\Ilopmpemuor: I'. Menpens.

Tabauywl u cxemvi: «Iurndbpuanoe
CKpermBanuey, «[[uTomoruaeckre OCHOBBI
MUTUOPHUITHOTO CKpemuBanusy. Obopydosarue:
MOJICITh- alUIHKAIus «Jluruopumnoe

CKPCIIMBAHUC»

PackpsiBaTh COAEpKAHUE TEPMHUHOB U ITOHATUI:
MUrnOpuAHOE CKpEIMBaHUEe, aHATTU3UPYIOILee
ckpemuBanne. OMUChIBaTh ONBITH ['. MeHens mno
M3Y4YCHUIO HACIENOBaHUs ABYX IIap IPU3HAKOB Y
ropoxa IIOCEBHOr0. PacKpbIBaTh conepkaHue
3aKOHA HE3aBHMCUMOT'O HACJIEI0BAaHUs IPU3HAKOB.
[IpuMeHATE MaTeMaTUYECKUI PACUET ¢ MTOMOILBIO
METO/1a IEPEMHOKEHHUSI BEPOATHOCTEM U 3aIIUCh C
MOMOIIBIO (PEHOTHUITMYECKUX PAUKAIOB
pacIlenIeH!s IPU3HAKOB y TOTOMKOB I10
(eHOTUITYy U TEHOTHILY.

3amMChIBaTh CXEMBI ,Z[I/IFI/I6pI/II[HOF0




CKpEIIUBAHUSI, OOBSICHATH €r0 IIUTOJIOTHIECKUE
OCHOBBI U peIlllaTh FT€HETUYECKHE 3a7a4M Ha
MUTHOPUAHOE CKPEIMBAHIE

6.4

CreruieHHoe
HaCJIeJOBaHHE MPU3HAKOB

CueruieHHOe HaclieoBanue npusHakos. Padora T.
MopraHa 1o CIEIVICHHOMY HacJIeIOBAHUIO T€HOB.
HapyieHnue cuierieHrst TeHOB B PE3YJIbTaTe
KPOCCHUHTOBEpPA. XpPOMOCOMHAs TEOPUS
HACJIEJACTBEHHOCTH.

[ eHeTMYECKUE KApTHI.

/lemoncmpayuu:

Ilopmpemsi: T. Mopran.

Tabauywl u cxemovi: «Meio3», «I” eHeTHUYCCKHE
KapThl PACTEHUH, JKUBOTHBIX U YEJIIOBEKAY,
«B3auMoelicTBrE allIEIbHBIX T€HOBY.
Obopyodosanue: Mukponpemnapat «JIpozodunar»
(Hopma, Mytanuu GOpMbI KPbUIbEB U OKPACKU
TeJa), MUKPOCKOTI, MOJIEIb-alTUIMKAIUs
«IIepexpecT XxpoMocoM».

Jlabopamopnsle u npakmuueckue paoomul:
JlaGopaTopnas pabora Ne 5. «3yuenue

PE3YyJIbTATOB MOHOFI/I6pI/I,I[HOFO n ,I[I/IFI/I6pI/II[HOI‘O

PackpsiBaTh coepKaHUE TEPMHUHOB U ITOHATUI:
CLICIUICHHOE HACJIEI0BAHUE TIPU3HAKOB,
[PEKOMOMHAIINS T€HOB, TCHETUYECKUE KaPThI
XPOMOCOM, MOpraHuja.

Ha3zbiBaTh OCHOBHBIE TIOJIOKEHUSI XPOMOCOMHOMN
TEOpUH HacyieACcTBeHHOCTH T. MopraHna;
packpbIBaTh coiepxanue padbotsl T. Moprana o
CLICIUICHHOMY HacJIEJOBAaHUIO T€HOB U IIPUYHHBI
HapYILIEHUs CLCIUICHUs MEKy T€HaMH.
3anKuCchIBaTh CXEMbI CKPELUBAHUS IIPU
CLICIUICHHOM HACJIEI0BAHNUHU, OOBSICHATD IPUUNHBI
PEKOMOMHALIMU T€HOB, OIPEEIIATh YUCIIO IPYIII
CLICIIJICHUS T€HOB; PEIIaTh FTEHETUYECKUE 3a/1a4l
Ha CLICIUIEHHOE HACJIEJOBAHUE




y Ip030(HITbl HA TOTOBBIX MUKpOMIpEnapaTax»

6.5 [[" eneruka moa. [" eneruka nmosa. XpoMOCOMHOE OTIpeiesieHUue
HacnenoBanue pu3HaKoB, 1M0j1la. AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
CLIEILIEHHBIX C TI0JIOM [ OMOTaMETHBIE ¥ TETEPOTaMETHBIE OPTaHU3MBI.
Hacie10BaHME MPU3HAKOB, CLEIUIEHHBIX C IOIOM.
/lemoncmpayuu: PackpbIBaTh COAEPKAHUE TEPMUHOB M TIOHATHIA:
{lopmpempi: I'. Mennens, T. Mopran, H.11. XPOMOCOMHBII Ha0OP, ayTOCOMEI, OJOBBIE
BaBHIoB. XPOMOCOMBI, TOMOI'aMETHBIH TI01I,
Tabnuybr u cxembl: «I'eHeTHKa 110712, reTeporaMeTHBIH TI0JI, CLEMIEHHOE C TIOJIOM
«3aKOHOMEPHOCTH HACIEOBAHNS, CUCILICHHOTO C a1 0BaHIE MPH3HAKOB.
M0I0M, «KapHOTHITBI 4eNToBeKa U KUBOTHBIXY ()G psCHATH LIHTONOIHICCKHE OCHOBBI
XPOMOCOMHOT'O MEXAHU3Ma OIIPEIENICHUS 110J1a Y
pasIuMuHbIX opranu3MoB. CpaBHUBATE
3aKOHOMEPHOCTH HACJIE0BAHMS IPU3HAKOB,
CLIEIUICHHBIX M HE CIEIJIEHHBIX ¢ HoaoM. PemaTs
reHEeTUYECKHE 3a1a491 Ha HACJIEeI0BaHUE
CLIETUICHHBIX C TI0JIOM ITPU3HAKOB
6.6 [MI3MEeHUMBOCTb. 3MeHYMBOCTD. BHIbI H3MEHYHBOCTH: PacKphIBaTh COAEPKAHUE TEPMUHOB U OHATHIA:
HenaciencTeenHas HeHacJeACTBEHHAs U HaclleICTBEeHHas. Porb M3MEHYMBOCTD, HACIIEICTBEHHAs! H3MEHUYMBOCTE,
M3MEHYHBOCTD Cpelbl B HEHACIEACTBEHHON H3MEHYHBOCTH. HEHACIIEACTBEHHA! U3MEHYUBOCTD,

XapakTepucTUKa MOJU(PHKAIIMOHHON
M3MEHYMBOCTH. BapuanMoHHBIN pax 1
BapHalMoHHas KpuBas. Hopma peakunn
npu3HaKka. KonnuecTBeHHbIE U KaYE€CTBEHHBIE
[IPU3HAKU U UX HOopMa peakiuu. CBoiicTBa
MOJIU(UKATMOHHON U3MEHUUBOCTH.

MOIU(PHUKALIMOHHASI U3MEHYHUBOCTb,
BapUALlMOHHBIN psiJll, BApUAHTa, BapUAL[MOHHAs
KpUBasi, IPU3HAK, HOPMA PEaKLnH,
KOJIMYECTBEHHBIE M KAYECTBEHHBIE IIPU3HAKH.
KnaccuduuupoBaTh BUIBI HK3MEHUUBOCTH U
BBISIBJIATD UX




/lemoncmpavyuu:

Tabauywl u cxemovt: «BUIBI U3MEHYUBOCTH,
«MoaudukamoHHas U3MEHUYUBOCTD.
Jlabopamopnsle u npakmuueckue paoomul:
Jlaboparopuas pabota Ne 6. «M3ydeHue
MOIU(PUKAITMIOHHOW U3MEHUNBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI»

OHOJIOTHYECKHE OCOOEHHOCTH.

[TepeunciaTh cBOMCTBA MOIU(BUKALIMOHHON
N3MCHYMUBOCTHU U O6’I)$ICH$ITI> €€ BHAYCHUC IJIs1
OpTaHU3MOB.

Pa3JII/I‘-IaTB KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC
[PU3HAKW; CTPOUTH BAPUAITMOHHBIN Ps/I,
BAPUALMOHHYIO KPUBYIO, BBIUUCIIATE CPEAHEE
3HAYCHHUEC NMPU3HAKA

6.7

HaciencTBennas
N3MCHYUBOCTH

HacnencTBeHHas, Uiy TeHOTUIINYECKAst
M3MEHYNBOCTh. KOMOMHATHBHASA N3MEHUNBOCTb.
Meiio3 ¥ TOJI0BOM MPOLIECC - OCHOBA
KOMOMHATUBHON U3MEHYMBOCTH. MyTaliMoHHas
M3MEHYHUBOCTD.

Knaccudukanus MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ IPUYMHBI MyTaLUH.

MyTtareHHbie (PaKTOPBHI.

3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEICTBEHHOM
n3meHunBocTy H. 1. BaBunosa. Baesnepuas
HACJIEACTBEHHOCTh U U3MEHUNUBOCTb.
/lemoncmpavyuu:

lopmpempui: I'. ne ®puz, H. . Bapunos.
Tabauywl u cxemwvl: «MyTanmoHHas

PackpbIBaTh coJiep’KaHNE€ TEPMUHOB U MOHSITHI:
HacJIeACTBEHHAS U3MEHYNBOCTD, KOMOMHATHBHAS
M3MEHUYHUBOCTh, MyTallMOHHASI ©3MEHYUBOCTb,
MYTaHT, MyTallM: TEHHBIE, XPOMOCOMHBIE,
T€HOMHBIE; MOJIUIUIOUINS, AHEYTITOU M,
MyTareHbl. XapaKTepU30BaTh HACIEICTBEHHYIO
N3MEHYUBOCTD; (DOPMYITHpPOBATH 3aKOH
TOMOJIOTUYECKHUX PSIAOB B HACJIEICTBEHHON
n3menuynBoctd H. M. BaBuioBa u 0OBACHITE €T0
3HAYCHHE JIJI1 OMOJIOTHH M CEJICKIIMH.
KnaccudunupoBaTh MyTalluu: T€HHEBIE,
XPOMOCOMHBIE, TCHOMHBIE Y TPUBOJUTH IIPUMEPBI
MYTaLAN.

OO0BSCHATh MPUINHBI BOSHUKHOBEHHUS




N3MEHYHBOCTB.

Obopyoosanue: MUKPOCKOII, MUKpOTIperiapaT
«/Ipo3oduna» (Hopma, MyTaliuu GOpPMbI KPBUTBEB
M OKpacKa Teja); KOMHATHBIE PACTeHUS C IECTPOr
OKpaCKOU JIUCTBEB.

Jlabopamophvle u npakmuyeckue pabomoi:
JlabGoparopuas pabota Ne 7. «AHanu3 MyTanui y
NP030(HITBI Ha TOTOBBIX MUKPOIIPETIapaTax»

MYyTaIHid, pOJib PAaKTOPOB-MYTareHOB.
CpaBHI/IBaTL BUIbI MYTaHHﬁ; BBIABJIATH NPUYHNHBI
HaCJIeIICTBCHHOI\/'I HU3MCHYNBOCTH, HCTOUYHHUKH
MYTareHOB B OKpY>KaroIei cpenie (KOCBEHHO).
XapakTepru3oBaTh BHEAICPHYIO HACIEACTBEHHOCTh
U U3MCHYHBOCTb

6.8

" eHeTHKa YeIOBeKa

['eneTuka yenoseka. Kapuotun uenoseka.
(OCHOBHBIE METOIbI TCHETUKHU YeJIOBEKA:
TCHEaJIOrHYeCKHM, OJIM3HEI[OBBIM,
[IUTOrCHETHYECKHUH, OMOXUMHUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKU .

CoBpeMEHHOE ONpe/IesIeHHE TeHOTHIIA:
[MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUITUPOBAHUE, B TOM YHUCJIE C TOMOUIBIO
[TI1P-ananu3a. HaciaencTBenHbie 3a00¢BaHUS
ueI0BEKa: TeHHbIE 00JIE3HH, O0JIE3HHU C
HAaCJIEICTBEHHOM MPEIPACIIONI0KEHHOCTHIO,
XpoMocoMHBIe 00se3Hr. COMaTUYECKHE U

FCHCPATHUBHBIC MYyTallUH.

PackpsiBaTh coaepKaHue TEPMUHOB U ITOHATUI:
KApUOTHUI Y€JIOBEKA, [IMTON€HETUYECKUI METO,
TE€HEaJOTMYECKUI METO, pOJOCIOBHBIE,
OJIM3HEIOBEIA METOJI, HaCcJIeACTBEHHBIE OOJIC3HH:
(MOHOT'CHHBIE, C HACCACTBEHHOM
[PEAPACTION0KEHHOCTHIO, XPOMOCOMHBIE),
METUKO-TEHETUYECKOE KOHCYIbTUPOBAHHE.
[lepeuncnaTb 0COOEHHOCTH U3YUCHHUSI TeHETUKH
YeJI0BEKa; MPUBOAUTH IPUMEPHI HACIICICTBEHHBIX
0ome3Hel YeI0BeKa, XapaKTeprU30BaTh METOIBI UX
MpoIaKTUKH; 00OCHOBBIBATH 3HAUCHUE MEIUKO-
TeHETHYECKOTO




CrBonoBbie KiIeTKH. [IpuHIMIIBI 310pOBOTO
o0pa3a )XKM3HH, TUAaTHOCTHKH, MPOPUIAKTUKH U
TeyeHus FTeHeTHYeCKUX Oone3Heil. Menuko-
reHeTUYECKOEe KOHCYIbTUPOBAHUE. 3HAUCHHE
MEIUIIMHCKON F€HETUKH B NIPEAOTBPAILIEHUN U
JIeUeHNH F'eHETHYECKUX 3a00JIeBaHUN YeIoBeKa.
lemoncmpayuu:

Tabauyst u cxemwr: «HacnenoBanue pesyc-
dakropay, «['eHeTHKa TPy KPOBUY.
Vlabopamopnuie u npakmuueckue padomoi:
[Ipaktuueckas padora Ne 2. «CocTaBneHue u
aHaJIU3 POJIOCIIOBHBIX YEIOBEKa»

KOHCYJIbTUPOBaHUS.

BBISBIISATE U CPABHUBATH MEXKAY OO0
JTOMMHAHTHBIEC U PELIECCUBHBIC IPU3HAKH
4EIIOBEKA.

CoCTaBISITh U AHAIU3UPOBATH POJIOCIOBHBIE
4eIIOBEKA

1TOoro yacoB o TemMe

8

Tema 7. Cesieknyisi OpraHu3MoB, OCHOBBI 0HOTEXHOJIOTHH (3)

7.1

Cenexuys Kak HayKa 1
poLecc

1

CenekIus Kak HayKa v MPOIIECC. 3apOKIeHUE
CceJICKIUU U JoMecTukanusd. Yuenue H. H.
BapuiioBa o 1ieHTpax MHOT000pa3us u
MPOUCXOKIACHUS KYJIbTYPHBIX pacTeHuil. LleHTpbl
MPOUCXO0XKICHUS IOMAIIHUX KUBOTHBIX. CopT,
MOpoJia, IITAMM.

PackpsiBaTh coaepKaHUE TEPMHUHOB U ITOHATUI:
CeJeKIMs, COPT, IOPOJa, IITaMM, TOMECTUKALIMS,
WIM OJIOMAIIHUBAaHKE, IEHTPbl MHOT000pa3us u
[IPOUCXO0KICHMS KYJIbTYPHBIX PACTCHUN U
PKUBOTHBIX, THOPUIN3ALMSI, UCKYCCTBEHHBIN

0TOOp.




VIemoncmpayuu:

\lopmpemui: H. 1. BaBunos.

Tabauywl u cxemsi: kKapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS KYTbTYPHBIX
pacteHuil», «lopoab! 1OMaLTHUX )KUBOTHBIX,
«CopTa KyJIbTypHBIX paCTEHUII.

Obopyoosanue: MyISKU TUIOJI0B U KOPHEIUIOIOB
TUKUX (POPM U KYJIbTYpHBIX COPTOB PACTEHMIA;
repOapuii «CenbCKOX035HCTBEHHBIE PACTEHUS»

HaspiBaTh 1 CpaBHUBATH OCHOBHBIE STaIlbI
Pa3BUTHUS CEICKIUH.

W3narate yuenne H. U. BaBunosa o nenTpax
[IPOUCXOKICHUS KYJbTYPHBIX PACTCHHUIA;
pa3ianyath IEHTPHI HAa KapTe MUpPa, CBSI3bIBATH UX
MECTOIOJIOKEHUE C OYaraMu BOZHUKHOBEHUS
JIPEBHENIINX [UBUIIN3ALINM.

CpaBHHMBAThH COpTa KYIbTYPHBIX PACTEHUH,
MOPOJIbl TOMAITHUX KUBOTHBIX U UX TUKUX
npenkoB. OIeHUBATh POJIb CEJIEKIINH B
00ecTieueHnH MPOI0BOIBCTBEHHON 0€301aCHOCTH
YeJI0BEUECTBA

7.2

MeToabl U JOCTHKEHUS
CEJIEKIIMU PACTCHHUI 1
KHUBOTHBIX

CoBpeMeHHbIE METO bl CeeKIUU. MaccoBbIif 1
WHANBUAYAIBHBIN OTOOPHI B CENEKIINH PACTCHHIA
1 KUBOTHBIX. OIIEHKa dKCTEpbepa.

BIM3KOpOICTBEHHOE CKpPEIIMBAHUE - HHOPHIUHT.

Uucras TUHUS.

CkpemuBaHue YUCTHIX JTUHUH.

[" ereposuc, win rubpuaHas cuia.
HepoacTBeHHOE CKpelIMBaHue - Ay TOPUIMHT.
OtnaneHHas rTMOpUIN3ALINS U €€ YCIIEXH.

M cKyCCTBEHHBIN MyTareHes U MoJIy4eHue

TTOJIUIIJIONI0B. I[OCTI/I)KCHI/ISI CCIICKIINH

PackpbIBaTh co/lep)KaHUE TEPMUHOB U TOHSATHIA:
MCKYCCTBEHHBII 0TOOP, MacCOBBI 0TOOD,
WH/IMBUAYAJIBHBIA 0TOOD, SKCTEphED,
0JIM3KOPOACTBEHHOE CKPEIIMBAHUE, YHCTas
JIMHUS, TETEPO3UC, HEPOJICTBEHHOE CKpPEIIMBaHHE,
HCKYCCTBEHHBII MyTareHes, MOJUILION/IBI.
CpaBHUBaTh (OPMBI HCKYCCTBEHHOT'O OTOOpa
(MaccoBOro ¥ MHAMBUIYAIBHOTO), BUIBI
rubpuan3anuu (OJIU3KOPOICTBEHHON 1

OT/IaJICHHOM ), CTIOCOOBI TTOJIYYEeHHSI TIOJTUTLIION]IOB.




pacTEeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.
/lemoncmpavuu:

[lopmpemui: V1. B. Muuypun, I'. 1. Kapnedenko,
M. ®@. UBaHoB. Tabauywt u cxemvi: «OTHaTICHHAS
rudpuanzamnusy, «Padorel akagemuka M. @.
WBanoBay, «[lomumnonnusy». Obopydosanue:
MYJISIKH TI0/I0B M KOPHEIUIOAOB TUKUX POpM U
KYJIbTYPHBIX COPTOB PACTEHHUHU.

Jlabopamopnule u npakmuueckue pabomaol:
OKcKypcusi «OCHOBHBIE METOABI U IOCTUKECHUS
CEeJIEKIIMN PACTEHUH U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO epMmy,
COPTOUCITBITATENIBHBIN YU4aCTOK WU TETUIMYHOE
XO3SIMCTBO)

[IpuBOANTE NpUMEPHI JOCTUKEHUN CEIEKIIUU
[PaCTEHUI U JKUBOTHBIX

73

buorexnoiorusa kak
OTpaciib MPOU3BOACTBA

broTexHOI0rus Kak 0Tpacib MPOU3BOICTBA.
['eHHast MHXEHEpUs. DTallbl CO3IAHU
pekomOuHanTHOM JIHK 1 TpaHcreHHBIX
opranu3moB. Knetounas nnxxenepusi. Knerounsie
KYyJIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOXKEHUE

pacteHnii. KitoHupoBaHue BBICOKOIIPOLYKTUBHBIX

PackpbIBaTh coJiepKaHHE€ TEPMUHOB U IMOHSITHI:
OMOTEXHOJOI s, KIIETOUHAsl HH)XKEHEPUsl, TeHHas
WH)KCHEPUSl, KITIOHUPOBAaHUE, TPAHCTCHHBIE
opranusmsel, MO (reneruuecku
MOIU(HUIIMPOBAHHBIE OPTAaHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK OTPacib
[IPOU3BOJICTBA, OCHOBHbIE




CeTbCKOXO03UCTBEHHBIX OPTAaHU3MOB.,
DKoNorndecKkue u 3rndeckue npodiaemsl. MO -
TCHETHYSCKH MOJTU(DHUIIMPOBAHHBIC OPTaHU3MEI.
Vlemoncmpayuu:

Tabauywvl u cxemvt: «OOBEKTHI OMOTEXHOJIOTHH,
«KiteTounbIe KyIbTYpHI U KJIOHUPOBAHUCY,
«KoHcTpyrpoBaHue U IEPEHOC T€HOB, XPOMOCOM)»

NOCTH)KEHUS] OMOTEXHOJIOTUH B 00J1aCTH
[IPOMBILLIEHHOCTH, CEJIbCKOT0 X0341UCTBA U
MEIULHBI.

[lepeuncnsaTe U XapakTepu30BaTh OCHOBHBIE
METO/]Ibl U JJOCTUKEHHSI OMOMHKEHEPUH.
OO0cy)xaaTh HKOJIOTHUECKUE U ITHUECKUE ACTIEKThI
HEKOTOPBIX MCCIIE0BaHUMN B 001acTu
OMOTEXHOJIOIUH (KJIOHUPOBaHUSI, UCKYCCTBEHHOTO
OIJIOJJOTBOPEHMSI, HAIIPABIEHHOTO N3MEHEHHUS
TE€HOMA U CO3/1aHUS TPAHCTEHHBIX OPTaHU3MOB)

IToro gacos 110 Teme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME
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11 KJIACC

No /1t

HanMeHoBaHue pasenos U
TeM y4yeOHOro npeaMera

KonnuectBo
JacoB

[IporpamMmMHOE conepxaHue

OCHOBHBIE BUIbI ICATEIILHOCTH 00YyUarOIINXCSI

Tema 1. DBonounonHasi 6uoJsiorusi (9)

11

"JBOJTIOLIMS U METOIEI €€
N3ydeHUS

1

[IpennocbuIku BO3HUKHOBEHUS SBOJIOIMOHHON
TEOPHUH. DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B
Oouosornu. BrusiHrE SBOIOIIMOHHON TEOPUHU Ha
pa3BuUTHE OMOJIOTUM U JPYTUXHAYK.
CBHICTEIECTBA DBOIIOIUH.

[1a1€0HTOIOrNYECKHUE: noCJaca0BaTCIbHOCTD
IIOSABJICHHUA BUIOB B
HaHGOHTOHOFI/I‘{GCKOP'IHGTOHI/ICI/I, MCPEXOJHBIC

(hopMBI.

buoreorpaduyeckue: CX0ICTBO U paznnyne dpayH
n(II0p MATEPUKOB U OCTPOBOB.
OMOPHOTIOTHUECKHUE: CXOACTBA U Pa3IHUIUs
YMOPHOHOB PAa3HbBIX BHOB ITO3BOHOUHBIX.

CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
AQHAJIOTUYHBIE, PyJAUMEHTApHbIE OPTaHBbI,
aTaBU3Mbl. MOJIEKYISPHO -OMOXMMUYECKHE:
CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX

PackpbiBaTh coepkaHue TEPMUHOB U IIOHATUN:
PBOJTIONINS, TIEPEXO0THBIE (POPMBEI,
(bUITOTeHETHYECKUE PSJIBI, BUIBI-YHJIEMHKH, BU]TbI-
PEIMKTBI, 3aKOH 3apOJBILIEBOr0 CXO/ICTBA,
OHMOTeHEeTUUECKU3aKOH, TOMOJIOTUYHBIE U
AQHAJIOTMYHBIE OPTaHbl, PYAUMEHTAPHbIE OPTaHbI,
aTaBU3MBI.

Hepe‘-H/ICJ'ISITB OCHOBHBIC 3Tallbl Pa3BUTHA
HBOJTIOIMOHHON TeOpUHU. XapaKTepru30BaTh
CBUJICTEJIBCTBA SBOJIIOINU: MTAJICOHTOIOTUICCKHE,
Ouoreorpaduueckue, IMOPUOIOTHIECKIE,
CPaBHUTEIILHOAHATOMUYECKUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[IprBOIUTE IpUMEpPHI NEPEXOIHBIX (HOPM
OpPTraHu3MOB, (PUIOTCHETHUECKUX PSIIOB.

[TpuBoUTH POPMYTUPOBKH 3aKOHOB




METa00IMUECKUX MMyTel Y BCEX KUBBIX
OpTraHN3MOB.

lemoncmpavuu:

[ lopmpemui: K. JIunnei, K. b. Jlamapk, Y.
apsun, B. O. KoBanesckuii, K. M. bap, O.
['exxens, . Mromiep. Tabnuyst u cxemol:
«Pa3BuTHE OPraHMYECKOT0 MUpa Ha 3eMJIIe»,
penbeHble TaOTUIBI «3apOABIIIN TO3BOHOYHBIX
PKUBOTHBIX», «APXECONTEPUKCH.

Ob6opyoosanue: duoreorpaduueckas Kaprta MUpa;
KoJUTeKIUST «DOPMBI COXPaHHOCTH HCKOIIAEMBIX
PKUBOTHBIX U PACTCHUI; BIa)KHBIE TIPEnapaThl
«Pa3BuTHE HacekoMoroy, «Pa3BuTHE JIATYIIKI

OHMOreHETUYECKOro U 3apOAbIIICBOTO CXOACTBA

1.2

VcTtopus pa3BuTus
[peCTaBICHUH 00
HBOJIIOLIU

OBonronuoHHas teopus Y. JlapBuna.
[IpeanocsUIKM BO3HUKHOBEHHUS TAPBUHU3MA.
JIBr>KyIMe CHIIbI DBOJIIOLMK BUIOB 110 J[apBUHY
(M30BITOYHOE Pa3MHOXKEHUE MPU OIPaHUYEHHOCTH
[PECYpCOB, HEONPEIEIEHHAs H3MEHYUBOCTb,
0opr0a 3a CyIIeCTBOBaHNE, €CTECTBEHHBIN
0TOOD).

CuHTeTHYCCKAS TCOPpH 3BOIIOLIUHA

PackpbiBaTh cofepkaHre TEPMUHOB U
MMOHATHH .CHCTEMAaTHKa, €CTCCTBEHHBIN B
MCKYCCTBEHHBIN 0TOOP.

XapakTepHu3oBaTb OCHOBHBIE 3BOJIKOLIMOHHBIC
WJIeu, KOHIEIINU U TEOPUH; CPABHUBATH
B3TIsAAbIHA B 1 3Bomonuio K. JIuanes, JXK.b.
Jlamapka, Y. /IlapBuHa.

OuenuBath BkJIa] JIMHHES B pa3BUTHE
CUCTCMATHKU U O6'b$ICH$ITB HpI/IHI_II/IHBI




(CTD) u ee OCHOBHBIE MOJTOKEHUS.
lemoncmpavuu:

llopmpemsi: K. JIunnei, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuyst u cxemor: «llonmynsuuny, «Kapra-cxema
Mapuipyta nyremectBus Y. JlapBunay, «@opmbl
0OpBOBI 32 CyllecTBOBaHUE)», «ECTeCTBEHHBIH
oTOO0p», «MHOr0OOpa3ue COPTOB PaCTEHUI»,
«MHOT000pa3re MoPoT FKUBOTHBIX)

OMHApHOI HOMEHKIIATYpPhI. XapaKTepH30BaTh
COJIEpKAaHUE U 3HAUCHUE YBOJIFOLIUOHHOU
koHuenuuu JK. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U COLIUAILHO-
SKOHOMUYECKHE MPEINOCHUIKA BOSHUKHOBEHUS
ABOIIOIIMOHHOM Teopuu Y. JlapBuHa. PackpsiBaTh
coAep>KaHue IBOTOLMOHHON TeopunY. [lapBuHa;
CpaBHUBATH HEOIPEACICHHYIO U ONPEICIECHHYIO
M3MEHYMBOCTh, €CTECTBEHHBIM U NCKYCCTBEHHBIN
0TO0p, POopMBI OOPHOBI 32 CYIIIECTBOBAHUE.

OnuceIBaTh MOJOKEHUSI CHHTETHYECKON Teopun
hBomroIK (CTD) 1 0OBACHATH €€ 3HaUCHUE
TII0MOJIOT I

1.3

Bun: kpurepun u
CTPYKTYpa.
[lomynsanus Kak Kak

hIIeMEHTapHas eIMHAIIA
BUIA

MuxkpoaBosrorus. [lomymsius kak eTMHATIABH 1A
1 BOJIFOLIMH.

lemoncmpavuu:

Tabnuywl u cxemor. «Ilomynsuny,
«MyTanoHHasi U3MEHYHBOCTbY.

ObopyodosaHue: MUKPOCKOI, MUKpOTIperapat
«/Ipo3zodpunay (Hopma, MyTanuu (pOPMBIKPHUIHLEBR
U OKPACKH Tela), MOJICIb-alTUTHKAIUS
«IIepekpecT XxpoMocoM».

PackpsiBaTh copiep)kaHle TEPMHUHOB U

MOHSATUI :MUKPOIBOJIIOIUS, BUJI, KpUTEPUU BUIA,
apean,monysius, TeHOQOH I, MyTalliH,
KOMOMHAIIMU T€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATUYECKYIO €IMHUILY U LIETOCTHYIO
OHOJIOTMYECKYIO CUCTEMY. BBIIesITh KpUTepuu

BuAa (MOpQOIOTHIeCKuii, (HPU3NOIIOTHIECKUH,




VlabopamopHhbie u npakmuyuecKue padomal:

JlaGopaTopHast pabota Ne 1. «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIOY

OHOXMMUYECKUI, TCHETUYECKUI, D9KOJIOTHUECKUH,
reorpauueckuil) ¥ MPUMEHATh KPUTEPUH IS
OMMCAaHMS KOHKPETHBIX BUOB.

XapaKTeprU30BaTh NOIYJALUIO KaK
CTPYKTYPHYIOEAUHUILY BUIA U DBOJIOLIUH.

OnuceIBaTh NOMyJIINHUIO 10 OCHOBHBIM
MoKa3aTelsiM: COCTaB, CTPYKTypa

14 Jlemxymme cuitbl 1 JlBioKyniie Cuitbl (aKTopbl) SBOOLMH BUIOB B - [PacKphiBaTh COACPKAHHE TEPMIHOB H IIOHSATHII:
(smemenTapHbIe (haKTOPEI) npupone. MyrauMoHHSIH pouece u KOMOMHATHBHAS U3MEHYUBOCTh, MyTalluy,
SBOJIIOLIUN KOMOWHATHBHASI HK3MEHYUBOCTD. [[OMyIsSIIMOHHBIE MYTAaLHOHHBI POLECC, TOMY/ISLHOHHbIE BOJIHBI,

BOJIHBI U ipeiid renoB. 301 1 MUrpanus. peii( reHOB, H30MISLIKS, MATPALIHH.

Jlemoncmpauuu: XapakTepu3oBaTh 3J1eMeHuTapHHe (bakTopsI
HBOJIIOLIMN: MYTalIMOHHBIN TpoOIIeCC,

Tabnuysl u cxembvl. «JIBHKyIME CHITBI KOMOMHATHBHASI H3MEHUYUBOCTb, TOMYJISIITUOHHBIC

9BOJIIOLIUN BOJIHEI, npeﬁ(b TCHOB, U30JIALMS, MU' paLMs.
Y cTaHaBIMBaTh MPUINHHOCIIEICTBEHHBIC CBS3U
MEXKy MEXaHU3MOM U PE3yIbTaTOM JI€UCTBUS
NMBIDKYIIMX CHJI (3JIEMEHTAPHBIX (DAKTOPOB)
HBOJTIOIIUN

1.5  [EcrectBennblii 0T60p U ero|l EcTecTBEHHBIH 0TOOD - HANPABIAIONHI GaKTop

hopmbl

OBOJJIIOIINH.

@DopMBI €CTECTBEHHOT'O 0TOOpA.

PackpsIBaTh cOAEpKaHNE TEPMHUHOB U ITOHATUM:
ecTeCTBEHHbII 0TOOp, 00ppOa 3a CyIecCTBOBAHHUE.




lemoncmpavuu:

Tabauywl u cxemvi: «kECTeCTBEHHBIN 0TOOPY,
«boprba 3a cylecTBOBaHUE

OmnuceIBaTh MEXAHNU3M NEHCTBUSA €CTECTBEHHOTO
otOopa.

XapakTepu30BaTh GOPMBI €CTECTBEHHOTO 0TOOpa
(IBWXKYIIUH, CTAOMITM3UPYIOIIHMA, JU3PYITUBHBIN )
1 CPaBHUBATh UX MEXKTY COOOM.

XapakTepu3oBaTh O0pbOY 3a CYIIECTBOBAHUE U
CpaBHUBATh €€ BU/IbI (MEXBUIOBas,
BHYTPUBUI0Basi, 00pbOa ¢ HEOIAroNnpUATHBIMU
(akTOpamMu BHEIIHEH cpeJibl)

1.6

Pe3ynbTaThl 3BOJIFOLNMN:
MIPUCIIOCOOJIEHHOCTh
OpraHu3MOB U
BU1000pa3oBaHue

[IprcnocoOaeHHOCTh OPraHU3MOB KakK pe3yJIbTaT
hBOJIOIMH. [Ipumeps! npucnocoOaeHuit y
OpraHu3MoB. ApoMOp(O3bI U UAHOAIAITALINY.

Bun u BunoobpasoBanue.

Kpurtepun Buga. OcHOBHBIE (hOPMBI
BU1000pa30BaHus: reorpaduyeckoe,
DKOJIOTHYECKOE.

lemoncmpavuu:

Tabauywl u cxemvi: «IIpucmocobIeHHOCTD
Opranu3MoBy, «I" eorpagpuueckoe
BU1000pa30BaHUE», « IKOJIOTHIECKOE
BU1000pa30BaHUEC.

Obopyoosanue: komnexus «lIpumeps
3AIIUTHBIX PUCIIOCOOICHHUH Y )KUBOTHBIXY,

PackpbIiBaTh cofepKaHNe TEPMHHOB U TIOHSATHIA:
HpI/ICHOCO6H€HHOCTB, IMOKPOBUTCIILCTBCHHAA U
[peocTeperaroias OKpacka, MaCKMpOBKa,
BH1000pa3oBaHue. ONUCHIBATH MEXAHU3M
BO3HUKHOBEHUS MPUCIIOCOOJICHUN Y OPTaHU3MOB.
BBISBIATE 110 M300pakeHHSIM, HA JKUBBIX U
(UKCHPOBAHHBIX MTpenapaTax MpuUMepbl
[PUCIIOCOOJIEHHOCTH PACTEHUN M JKUBOTHBIX K
YCIOBUSIMCPEIbI OOMTaHMSA, TOKAa3bIBATh
OTHOCHUTEJIBHYIO I1€J1eC000pa3sHOCTh
npucrnocoOaeHnid. XapakTepu30BaTh CIIOCOOBI U
MeXaHU3MbI BU1000pa30BaHUs; ONMCHIBATh U

CpaBHHUBATb OCHOBHBLIC




KOJIJICKITHSI HACEKOMBIX C Pa3IMYHBIMH TUIAMH
OKpacKku;, Ha0Op MIIOOB U CEMsTH.

VlabopamopHhbie u npakmuuecKue padomal:

JlaboparopHas pabota Ne 2. «Onucanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma | ee
OTHOCHUTEIILHOTO XapaKTepar»

(hOpMBI SKOJIOTUYECKOTO

1 reorpaduIecKoroBu1000pa3oBaHus

1.7

Hamnpagsiienus u mytu
MaKpOIBOJIOIIMU

Makpo3BOIFOLIHS.

DopMbI HBOIONUH: (pueTndeckas,
NUBEPreHTHAs1, KOHBEPIeHTHAs, IIapajlIeIbHAs.
Heob6patumocTts sBomtonun. IIporcxoxknenue ot
HECIIEUAIN3UPOBAHHBIX IPEIKOB.

[Iporpeccupyromas cenuanu3anus.
ANanTUBHAs pagualus.
VIemoncmpavyuu:

[ lopmpemui: A. H. CeBep1ioB.

Tabauywl u cxemvt: «KApoMopdo3bI»,
«Mnunoananrtanuny, «O0IIas AereHepanus.

Obopyodosanue: moaenb «OCHOBHBIC
HaTPaBJICHUS YBOJIOIMI»; 00beMHAsI MOJICITb
«CTpoeHHEe rOJIOBHOT'O MO3Ta TTO3BOHOYHBIX)

PackpbiBaTh coziep:kaHE TEPMUHOB M MOHATUI
:MaKpO3BOJIIOIHS, (PUIOTEeHE3, OMOIOTUIECKUI
porpecc u perpecc, apoMopdos, uanoaganrtamus,
oO11as ereHepanus, alanTUBHAs paualys.
XapakTepu30BaTh GOPMBI 3BOTIOLNHU. BBISABIATH
apoMop(}03bI ¥ UANOATANTAIINH Y PACTCHHUH U
YKUBOTHBIX.

CpaBHUBaTh OMOJIOIMUECKUN ITPOrpecc U
Ononoruyeckuit perpecc, apomophos,
MIM0aIalTALMIO U OOLIYIO AeTeHEPALHIO.

BEIABIATE B3aUMOCBSI3H MEXKAY IYTAMU U
HaIlpaBJICHUSMHU DBOJIOLMH Y PACTEHUN U
PKUBOTHBIX

1Toro uacoB 1o TemMe




Tema 2. Bo3HukHOBeHHe ¥ pa3BUTHE KU3HU HA 3eMute (9)

2.1 WUctopus xu3Hu Ha 3emiie U
METOJIbI €€ U3YUYCHUSI.

[" ©moTe3BI MPOUCXOKITCHUS
SKU3HU Ha 3emiie

2

JloHay4dHbI€ MIPEACTABICHUS O 3aPOXKICHUN
KN3HU. Hay‘-IHLIC TUITIOTE3bI BOBHUKHOBCHUS
PKU3HM Ha 3emMJie: abroreHes unaHCuepMusl.
XuMu4ecKast SBOJIOIHS.

AOGMOTECHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3
HEOPraHUYECKUX.

DKCIIEPUMEHTATILHOE MOATBEPKICHHE
XUMHUYECKOU DBOIIOIINHU.

HavansHbIe dTanbl OMOJIOTUIECKON IBOJOIINH.
I'unoreza PHK- mupa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP U BOBHUKHOBEHHUE
MPOTOKIIETKU. [lepBble KIETKH U UX IBOJIIOLUSI.
DOopMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX
OpraHU3MOB.

/lemoncmpavuu:
[ lopmpembi.:

®. Penu, JI. ITactep, C. Munnep, A. . Onapus,
I". FOpu.

Tabauywr u cxemol: «Bo3aukHOBeHNE COITHECYHOM
CHUCTEMBbI», «Pa3BUTHE OPraHUYECKOrO MUPAY,
«PacTuTenpHas KiueTkay, « KHBOTHAS KIETKAY,
«IIpokapuoTuueckas KieTKa

PackpbIBaTh CojIepKaHHE TEPMHHOB U
MOHSTHIA:KpEallMOHN3M, a0UOTEeHE3, BUTAIH3M,
MaHCTIepMUs, OMOI033, KOAIePBaThI, IPOOUOHTHI,
cuMOMOreHe3. XapakTepru30BaTh METO IbI
W3YYCHUS UCTOPUICCKOTO MPOILIOrO 3eMITH.
[TepeunciiaTh OCHOBHBIC 3TAIlbl XUMHUECKOM
HOMOJIOrNIECKON DBOJIIOLUH.

M3narate conep:kaHue TMIOTE3 U TEOPUM
BO3HUKHOBEHUS KU3HU Ha 3eMiie (KpeallnoHu3Ma,
CaMOIPOM3BOJIBHOTO 3aPOXKACHUS (CIOHTAHHOTO),
naHcnepmuu, runote3sl PHK-mMupa). OnuceiBats
bkcnepuMenTsl C. Musuiepa u I'. FOpu o
MOJIyYEHUIO OPraHUYECKUX BEIIECTB U3
HEOPraHUYECKUX MyTeM aOMOT€HHOT0 CUHTE3a




2.2

OCHOBHBIE ATAIbI
ABOJIIOLIMU OPTraHUYECKOTO
MHpa Ha 3emiie, pa3BUTHE
PKU3HHM T10 3paM U
nepuoaam

Pa3ButTHe *)u3HM HAa 3eMJIe TIO dpaM U TIEPUOIaM.
Karapxeil. Apxeiickas u IpoTepo30icKas 3pbl.
[Taneo3oiickas 3pa u ee mepuoabl: KEeMOPUMCKUH,
OpPIOBUKCKHI, CHITYPUIUCKUH, JEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3030¥icKas 3pa U ee epUuoJIbl: TPUACOBBIA,
FOPCKHI1, MEJIOBOA.

KaitHo301CKast 3pa U €€ EpUObL: I1aJCOr€HOBBIN,
HEOI€HOBBIW, AaHTPOIIOI€HOBBIH.

XapakTepUCTUKA KJIMMaTa U F€0JOTNYECKUX
rpoueccoB. OCHOBHBIE ATallbl IBOJIIOLIUN
[PacTUTENILHOTO U KUBOTHOTO MUpPa. ApoMopdo3bl
y pacTeHMi 1 )kUBOTHBIX. [losiBIeHuE, pacuBeT u
BBHIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Vlemoncmpavyuu:

Tabnuyvl u cxemul. «Pa3BUTHE OPraHUUECKOTO
MUpay», TEOXPOHOJIOTHYECKas Ta0InLa;
KosuteKust «®opMbl COXPaHHOCTH HCKOIIAEMBbIX
PKUBOTHBIX U PACTCHUIN».

Vlabopamopmusie u npakmuueckue padoomet.

[paktuyeckas padora Ne 1. «M3yuyenue
VICKOIIA€MBIX OCTATKOB PACTCHUH U JKUBOTHBIX B
KOJUIEKLIUSAX». DKCKypCcus «IBOJIOLHUS
OpPraHN4eCcKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIA WM KpaeBeTUeCKUu My3ei)

PackpbiBaTh CofiepiKaHHEe TEPMUHOB U
MOHSITHIA: YOH, 3pa, IEPUoa, apoMopdo3Hl,
MM0aaNTalMK. 3HATh IIOCJIEI0BATEIbHOCTD
DOHOB: KaTapXeu, apXxeil, MpOTePO30H,
(haHepo30ii; 3p: apXeucKas, MPoTepo30icKas,
maje030MCcKas, Me3030ICKas, KalH030MCcKasl,
MeproI0B KeMOPUIHCKUIN, OPTOBUKCKHIHA,
CUJTYPHUICKUI,I€BOHCKUI, KAMEHHOYTOJIbHBIM,
[MEpPMCKHIA, TPUACOBBIN, FOPCKUI, METIOBOH,
[1aJICON€HOBbIN U HEOT€HOBBIN,
AHTPOIOT€HOBBII.

XapakTepu3oBaTh OCHOBHBIE COOBITHUS B
Pa3BUTUN OPTaHUYECKOTO MHUpA IO IpaM U
repuoaaM reoJIornYecKoi HCTOPUH; ITaIIb
pa3BUTHUSL PACTUTEIBHOIO U )KUBOTHOT'O MUpA.
Bb1enuTh rinaBHble apoMopdo3bl pacTeHUN U
PKUBOTHBIX. CpaBHUBATh MEXTY COOOM
[pe/CTaBUTENIeN CUCTEMAaTUYECKUX TPYIII
OpPI'aHU3MOB, BBISIBIIATH YEPThl YCIOKHEHUS U
[IPUCTIOCOOJIEHHOCTH K YCIOBUSAM XU3HU




2.3

CoBpemMeHHas cuctema
OpraHNYecKoro Mupa

CucreMa OpraHMyecKoro MUpa Kak OTpakeHue
HBOJIOIMH. OCHOBHBIE CCTEMaTHYECKUE IPYTIIIBI
OpraHU3MOB.

lemoncmpavwuu:

Tabnuyst u cxemwvl: «COBpeMeHHas CUCTEMA
OpTraHUYECKOT0 MHUPa»

PackpbIBaTh cojiepKaHHE TEPMUHOB U
MOHSTUN:CUCTEMAaTHKA, UICKYCCTBEHHASI U
ecTecTBeHHas Kiaccudukaius, OnHapHas
HOMEHKJIATypa, IPUHITUI UEPAPXUIHOCTH.

XapaKkTepu30BaTh COBPEMEHHYIO CHCTEMY
OpPraHUYeCKOro MHUpPa

2.4

DBOJIOIMS YeJIOBEKa
(anTpOMIOTEHE3)

OBOJIIOLINS YeTI0BEKa. AHTPOIOJIOT s KaK HayKa.
PasBuTHe npeacTaBiaeHu 0 MPOUCXOKICHUN
yesioBeKka. MeTobl M3yd4eHNsT aHTPOIIOTEHE3a.
CxoJicTBa U pa3InyMsl Y€IOBEKa U KUBOTHBIX.
CucreMaTH4ecKoe MOJI0KEHNE YETIOBEKa.

lemoncmpavwuu:
[ lopmpemsi: Y. JlapBuH.

Tabauywl u cxemvi: «CpaBHEHHE aHATOMUYECKUX
YepT CTPOCHHS YEIOBEKA U YEIIOBEKOOOPA3HBIX
00€e3bsHY.

ObopyoosaHue: CIETIKUA WU U300pakeHUS
KaMEHHBIX OpYIUN IEPBOOBITHOTO YEIOBEKa:
KaMHH- 4OTIephl, pyomiia, ckpebia

PackpbIBaTh cOAEpKaHNE TEPMHUHOB U
HOHHTHﬁ:aHTpOHOHOFHﬂ, AHTPOIIOTCHE3, YCTIOBCK
pasymubiii (Homo sapiens), mpsMoxoskaeHue,
BTOpasi CHTHAJIbHAsT CHCTEMA.

Hepe‘{I/ICHSITB 3ala4r aHTPOIIOJIOTrUH,
OTAIILICTAHOBJICHUSA U PA3BUTHUA HpeI[CTaBJ'ICHI/Iﬁ (6]
MMPOHUCXOKACHUHN YCJIIOBCKA.

l3naratb OCHOBHBIE MOJIOKEHUS Teopun Y.
/lapBHHA, KpUTUYECKH OLICHUBATh HEHAYUYHYIO
MH(GOPMALIKIO O MPOUCXOXKIECHUH YeIOBEKa.

3HATh CHCTEMaTHYEeCKOE TOJIoXKeHHe Biaa Homo
Sapiens, mepeuncisTh ero MopQoIoro-
AHATOMUYECKHE TIPU3HAKH Pa3HOTO YPOBHS (THIL,
KJIacc, OTPSIT U Ip.).

Y cTaHaBIMBATH YEPTHI CXOACTBA U Pa3JIMUU
YeJI0BeKa U )KUBOTHBIX. OOBSCHATh U OLICHUBATh
3HAYEHUE HAYYHBIX 3HAHUN O IPOUCXOKACHUH
YEJIOBEKA Il IOHUMAaHUs MECTA U POJIA YEJIOBEKa
B IIPUpOJIE




2.5

JIBYOKYIIIME CUITBI
(axTopsl) aHTpOTIOrEHE3A

JIBroky1e cuibl ((hakTopbl) aHTPOIIOTeHE3A.
HacnencTBeHHass HK3MEHYMBOCTh U €CTECTBEHHBIH
0T60p. OO1IECTBEHHBINH 00pa3 KU3HHU,
W3TOTOBJICHUE OPYAWA TPYy/1a, MBIIIJICHHUE, PEYb.

VIemoncmpayuu:

Tabnuyst u cxemwvr: «CpaBHEHHE aHATOMHUYECKHUX
YEepT CTPOCHUS YeI0BEKa U YEIOBEKOOOPa3HbIX
00e3bsH», «OCHOBHBIC MECTa
MaJIC€OHTOJOTHYECKUX HAXOA0K
[IPEIKOBCOBPEMEHHOI'O YEJIOBEKA.

Obopyodosanue: mynsixu «lIpoucxoxaeHue
4yesoBeKa (TaJIeOHTOIOTHYECKHUE HAXOIKH )

PackpsIBaTh cofepkaHre TEPMUHOB U TOHATUI:
(bakTOpBI aHTPOIIOTEHE3a, IPYIIIIOBOE
COTPYIHHUYECTBO, p€4b, OPYAUHHAS JEATEIBHOCTD,
mouMophu3m.

XapaKTepu30BaTh IBHKYIINE CHIIBI ((PaKTOPHI)
aHTpOIIOreHe3a: OMOJIOrMYeCKUe U COLUAIIbHbIE,
CpaBHMBATh UX MEXIY co00i




2.6

OCHOBHEBIE CTaIUN
DBOJIFOLIMH YEJI0BEKA

(OCHOBHBIE CTaJIUN U BETBH 3BOJIIOL[MH YEJIOBEKA:
aBCTpaJIONUTEKH, YenoBek ymennli, Yenosek
MPAMOXOAAIINNA, YeOBEK HEaHAEPTAIbCKUIM,
HUenoBek pa3yMHbIA COBPEMEHHOI'O THUIIA.
Haxonky MCKOMMaeMbIX OCTaHKOB, BPEMS
CYILLECTBOBAHMsI, 00JIACTh PacIpOCTPaHEHNUS,
00BEM I'OJIOBHOT'O MO3Ta, 00pa3 *KU3HU, OPYAHUS.

lemoncmpavwuu:

Tabauywl u cxemol: «OCHOBHBIC MECTa
MaJICOHTOJIOTUYECKUX HAXOIOK MPEIKOB
COBPEMEHHOT'O YeJIOBEKay, «/[peBHeiiine aoam»,
«/IpeBHue moamny, «Ilepbie COBpeMEHHbIE
moan». O00pyAOBaHUE: MYJISKI
«[Ipoucxoxaenue yeaoBexa» (Or0CThI
ABCTPAJIONMUTEKA, MTUTEKAHTPOIIA, HEAHIepTAIbIIA,
KPOMaHbBOHI[A); CIIEMKU WIH U300paKeHU
KaMEHHBIX OpYIUi EPBOOBITHOTO YEIOBEKa:
KaMHH- YONIIEPH], pyOuia, ckpedJiia

PackpsIBaTh cOAEpKaHNE TEPMUHOB U ITOHSATUN:
ABCTPAJIONUTEK, YEJIOBEK YMEIbIN, YEIOBEK
MPSIMOXOJISAIIMI, HeaHAepTaiel, KpOMaHbOHeEll,
HEOJUTUYECKAst PEBOJIOIHS, IEPBOOBITHOE
MCKYCCTBO. XapaKTepu30BaTh U CPAaBHUBATH
MEXy COOO0M OCHOBHBIE CTAMH IBOJIOIHN
YeJI0OBEKa: XPOHOJIOTMUECKH BO3pacT, apeat
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3
PKU3HU U OpYAUs Tpyla

2.7

UesoBeueckue pachl U
[IPUPOIHBIE aJalTALUU
4eJI0BEKA

UenoBeueckue packl. OCHOBHBIC OOJIBIITHE PACHI:
€BpOICOU IHAs (€Bpa3UiicKast), HErpo-
ABCTpasiONIHas (IKBATOpUATbHAS),
MOHTOJION/THAS (a3UATCKO -aMEPUKAHCKas).
UepTbl MPUCTIOCOOJIEHHOCTH MIPEICTaBUTENEH
YEJIOBEUYECKUXPAC K YCIOBUAM CYILIECTBOBAHUS.
EnunncTBO "yenoBeueckux pac. Kpuruka
COLIMAJIBHOTO IAPBUHM3MA U PaCU3Ma.

JlemoHCTpauu:

Ta6n1/1u51 u cxeMhbl: «HemoBedueckue pacbD»

PackpbIBaTh coiepKaHUe TEPMUHOB U
MMOHATUI:pachl, pACOTE€HE3, COLIMAII- JAPBUHU3M,
pacu3M, MeTHCallks. XapaKTepru30BaTh U
CpPaBHMBATH IIPEICTABUTEIIEH UEIOBEUECKUX pac,
PacKpbIBaTh IIPUYMHBI U MEXaHU3MBI PACOTE€HE3a,
[EePEUYUCIIATh U PUBOAUTH PUMEPHI
MPUCTIOCOOJICHHOCTH YeJIOBEeKa K YCIOBUIM
Cpezbl, MPUMEPHI TPUCTIOCOOUTETHLHOTO 3HAUCHHS
[pacoBbIX IPU3HAKOB.

Jloka3sIBaTh €QUHCTBO BHaa HOMo sapiens,
HAay4IHYIO HECOCTOSITETbHOCTh PACOBBIX TEOPHIA,
MJel COIMaIbHOrO JapBUHU3MA U pacu3Ma




Htoro yacos 1o teme 9

Tema 3. Opranu3mbl U OKpy:kawuas cpeaa (5)

3.1  |Dxorjorus Kak Hayka 1 DKOJIOTHS KaK HayKa. 3aJadul ¥ pa3aeiibl
KOJIOTHH.

PackpsIBaTh cOAEpKaHNE TEPMHUHOB U ITOHATUI:
HKOJIOTHSI, TTOJIEBbIE HAOIIOIEHUS, SKCIIEPUMEHTHI,
MOHHUTOPUHT OKPY>KaloIeH Cpe/Ibl,
MOJICIIUPOBAHUE, YKOJIOTHUECKOE MUPOBO33PEHHE.

MeTo1bl KOJIOTUYECKUX UCCIIEIOBAHUN.
JKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEIIOBEKA.

emoncmpayuu:

[lepeunciraATh 3241 SKOJIOTUH, €€ Pa3ebl
llopmpemeui: A. I'ymO0IBAT, WCBSI3U C APYTUMU HayKaMU. XapaKTepru30BaTh

K. ®. PyHLe, 9. [eKKeb. MCETO/bI 9KOJOT'MYCCKUX UCCIICAO0OBAHNH

Tabnuyvr u cxemwl.: xapta «[IprpoHbIe 30HbBI

3.2  |Cpenbl oOuTaHus u 1 PackppiBaTh copiepkaHre TEPMUHOB U TTOHSATHI:
PKOJIOTHYECKHE (HPAaKTOPBI cpena oOUTaHUs, SKOIOTHYeCcKre (HaKTOPHI,
OMOJIOTMYECKHUI ONITUMYM, OTPAHUIHBAFOIIHI

Cpenbl 00HMTaHMs OPraHU3MOB: BOJIHAs, HA3EMHO- .
(mumuTHpyromuit) pakrop.

BO3/ HasdA, TOYBCHHAA, BHYTPHU- OpraHU3MCHHAs.
2 b
XapaKTepI/BOBaTb yCHOBI/IH Cpel[

Jxonorudeckue gaktopsl. Knaccudpukanus
0OUTaHMS.OPTaHU3MOB;

HKOJIOTUYECKUX (PAKTOPOB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOTIOTCHHEIE. KJIaccU(UIUPOBATh U XapaKTepPH30BaTh
DKOJIOTHYECKUE (PaKTOPhI: A0MOTHUECKHE,

JleiicTBre SKOIOTrHUECKUX (aKTOPOB
OMOTHYECKHE U aHTPOIIOTEHHBIC.

Ha OpraHu3MbI. o
OmnuceIBaTh JACUCTBHEC 3KOJIOTMYICCKUX

JleMOHCTpaIyH: (haKkTOpOBHA OPTAHU3MBI.

Ta6muip! u cxemsl: «Cpesl 0OuTaHUS XapakTepu30oBaTh 0OCOOCHHOCTH CTPOSHUS U
KU3HCACATCIbHOCTU paCTeHI/Iﬁ " JKUBOTHBIX

OpraHU3MOB»
p pa3HbIX Cpell OOUTaHUS




3.3

AGuoTnaeckue HakTopbl

AbOuoTtrueckue GaKkTOphI: CBET, TEMIIEPATYPA,
BIIQ)KHOCTb.

dotonepuonusM.IIpucnocobnenuss opraHu3MoB K
NercTBUIO a0MOTHYECKHX (DAKTOPOB.
buonornyeckue puTMBI.

VIemoncmpavyuu:
Tabnuysl u cxemovl: «DOTOMEPUOTUZIMY.
Vlabopamopmusie u npakmuueckue padomaul:

JlaGopaTopHnast pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PAaCTEHUM U3 Pa3HBIXMECT
oburtanusy. JlabopaTopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE YSPEHKOB
KoJieyca

PackpsIBaTh cOAEpKaHNE TEPMHUHOB U ITOHATUN:
abunotnyeckue (hakTopsl, POTONEPUOAN3M,
OMOJIOTHYECKUE PUTMBI.

AHAJIU3UPOBATH JIEVCTBUE CBETA, TEMIIEPATYPHI,
BJIQXKHOCTH Ha OPraHU3MBI U IIPUBOJUTH IIPUMEPDI
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

[TpoBoUTH OHOIOTHYECKHE HAOTIOACHUS 1
oopMIIATE Pe3yabTaThl POBEACHHBIX
HaOJIF0ICHUI




3.4

bruoTtnueckue GakTopsl

bruotnyeckue hakropsl. Buabl Onotnieckux
B3aMMO/IEHCTBHI: KOHKYPEHLUS, XUIIHUYECTBO,
cumM6O103 U ero ¢popmel. [lapasutusm,
KOOIIepalusi, MyTyaJu3M, KOMMEHCATU3M
(KBapTHPaHCTBO, HAXJICOHUYECTRO).

AMEHCaIn3M, HEUTpalu3M. 3HAYECHHE
OMOTUUYECKUX B3aUMOJEHCTBUAN IS
CYILIECTBOBAHUS OPIraHU3MOB B IPUPOJIHBIX
COO0IIEeCTBAX.

VIemoncmpavyuu:

Tabauysl u cxemol: «IIumeBBIE TSI

PackpbIBaTh CoiepKaHNE TEPMUHOB U

MOHATUI :0M0oTHYECKUE (aKTOPBI, XUIITHHYECTBO,
[apasuTU3M, KOHKYPEHIIHSI, MyTyalu3M, CUMONO3,
KOMMEHCAJIN3M, HaXJIEOHUYECTBO, KBAPTUPAHCTBO,
AMEHCaJIU3M, HEUTpaIu3M.

XapakTepu3oBaTh OMOTHYECKHE (DAKTOPHI U
BUIBIB3aUMOOTHOIIIEHUI MEXIly OpraHU3MaMu;
MIPUBOJIUTH IPHUMEPHI B3aUMHOMN
PUCIIOCOOICHHOCTH opranu3MoB. CpaBHUBAThH
MKy COO0M BHIbI OMOTHUECKHUX
B3aUMOJCHCTBUN OPraHU3MOB

3.5

DKOJIOTrHUeCKUe
XapaKTepI/ICTI/IKI/I BHUJIa 1
C VAL 105051

DKOJIOTHYECKHIE XapPaKTCPUCTUKU ITOIYJIALUU.
OCHOBHBIE TTOKa3aTEIIN MOITYJIALUA
YUCJIICHHOCTD, INIOTHOCTD, POKIACMOCTD,
CMCPTHOCTD, IIPHUPOCT, MUT'pALIUS. I[I/IHaMI/IKa
YHCJIICHHOCTH IOIMYJIAIHMA U €€ pCryjidius.

VIemoncmpavyuu:

Tabnuywl u cxemvr. «Ilomynsuny,
«3aKOHOMEPHOCTH POCTa YUCIECHHOCTH
MOITYJISIITUH WHPY30PHH-TY(HETBKI.

Vlabopamophvle u npakmuuecKkue paoomaol:

PackpbiBaTh cojiepKaHHe TEPMUHOB U

MOHSATUN :TOMYJISALINS, YACTIEHHOCTb, INIOTHOCTb,
POXKIaeMOCTh, CMEPTHOCTb, IPUPOCT, MUTPAIHS,
TMHAMHKA YUCJIICHHOCTHU TTOMYJISIINN.

XapakTepHu30BaTh OCHOBHBIE ITOKa3aTeNlu U
DKOJIOTMUECKYIO CTPYKTYPY HOILYJISILINY;
ONMCBIBATh MEXAHU3MBbI PETYJISLIUHA YUCIEHHOCTH
MOMYJISILIUU




[IpakTrueckas padota Ne 2. «[loacder miaoTHOCTH
MOMYJISALNN Pa3HBIX BUI0B PACTEHUN

1TOro yacoB o TeEME

3)

Tema 4. Coo011ecTBA M IKOJOTHYECKHE CUCTEMbI

(€))

4.1  |CooOmiecTBa opraHu3mMoB |1 Coo0I1ecTBO OpraHU3MOB - OHOIIEHO3.

CTpyKTypbl OMOIIEHO3a: BUAO0BAS,

IPOCTPAaHCTBEHHAs, Tpopuueckas (nuuiesas). B

WIBI-JOMHHAHTHI.

CBs131 B OHOIICHO3E.

lemoncmpavuu:
PackpbiBaTh cofepkaHre TEPMUHOB U

Tabauysl u cxemvr.: «llumesble Lenm», MOHATHH :0M0LIEH03, DKOCHCTEMA, OMOI'€OIIEHO3,

«bHOLIEHO3: COCTaB U CTPYKTypa. BUbI-TOMHUHAHTHI, SKOJIOTUYECKAs HUIIIA.

ObopydosaHnue: Moaenb-anIuukanus « [unuaxeie XapaKTepu3oBaTh bHOLEH03 (co0bmECTEO), ero

OMOIIeHO3bI»; TepOapuii «PacTUTEbHBIC BHJ0BYIO, IDOCTPaHCTECHHYIO H TPO(HIECKYIO

COoO00IIIEeCTBAY; CTPYKTYpBL.

KOITeKIIHA «BHOLCHO3» OOBACHATH POJIL KOMIIOHEHTOB OMOIIEHO32 B
MMOICPYKAHUHN €r0 CTPYKTYPHI U CYIIIECTBOBAHUS
Ha orpeaesieHHON TeppuTopuu. OOBICHITH
OMOJIOTHUECKHUI CMBICIT SIPYCHOCTH HMIIMCTOBOM
Mo3anKku. CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B,
MX BUJOBYIO, IPOCTPAHCTBEHHYIO U
TPOPUICCKYIOCTPYKTYPHI, CBSI3H MEKTY
OpraHu3Mamu

4.2 DKOCUCTEMBI 2

M 3aKOHOMCPHOCTH HUX
CYHICCTBOBAaHUSA

DKOJIOTMYECKUE CUCTEMBI (3KOCUCTEMBI).
[lonsitue 00 sKOCUCTEME U OMOTEOLIEHO3E.

qDYHKHI/IOHaJ'II)HBIe KOMIIOHCHTbI

PackpbIBaTh coiepKaHNe TEPMUHOB U TIOHSATHUI:
HKOCHCTEMA, OMOT€O0LIEHO03, TPOAYLICHTHI,
KOHCYMEHTBI, PEyLIEHTHI, TPO(UIECKHE YPOBHH,
MUIIEeBast




PKOCHCTEMBI: TPOIYIICHThI, KOHCYMEHTHI,
PEIYLICHTHI.

KpyroBopor BelecTB 1 IOTOK YHEPTHUH B
DKOCHCTEME.

Tpodudaeckue (MUIIEBBIC) YPOBHU YKOCHCTEMEI.
[Tumessie 1ienu u cetd. OCHOBHBIC ITOKA3aTeIN
PKOCHCTEMBI: OMoMacca, MPOAYKITHSL.
JKOJIOTUYECKUE MUPAMU/IbL: POTYKLIUH,

YHCICHHOCTH, OroMacchl. CBOMCTBA SKOCHUCTEM:

YCTOMYHUBOCTb, CAMOPETYJISALIMS, Pa3BUTHE.
Cykueccus.

lemoncmpavyuu:

Ilopmpemui: A. [Ix. Tencnu, B. H. Cykaues.

Tabnuyst u cxemwl: «IIpupoaHbie cOOOIIECTBAY,
«erm muTaHus», «DKOIOTHUYCCKAS THPAMHUIAY)

[[ET1b U CETh, IKOJIOTUYECKUE MUPAMU/IBI,
Obromacca, MpOTIyKIHs, CYKIIECCHSI.

XapakTepHu30BaTh CBONCTBA DKOCUCTEMBI (€€
CIIOCOOHOCTH K JJIUTEIIBHOMY CaMOIIOIEPKaHHUIO,
OTHOCUTEIHHO 3aMKHYTBIN KPYrOBOPOT BEILECTB,
HE00XO0IMMOCTb MOTOKA SHEPruM ). CpaBHUBATH
MMACTOMIIHBIC U JICTPUTHBIC THUIIEBHIC [ICTIH,
Tpouueckre ypoBHH SKOCUCTEMBI.

Paznuuath MUupamMuJbl IIPOAYKIUHA, ITUPAMU/JIbL
Y CJICHHOCTU U IMMTUPpaMHbI OHMOMacCCHI.

CocTaBndaTth Lenu 1 cetu nuTanus. [lepeuncusaTs
CBOMCTBA SKOCUCTEM: YCTONYHMBOCTD,
CaMOpEryJIALus, pa3BUTHE (CYKLIECCHs).

OnuceIBaTh MEXaHU3M InogacpIKaHus PaBHOBCCHA
B OKOCHCTEMax.

XapakTepHu30oBaTh CyKIECCUH, BBISBIISITH TPUUUHBI
1 O0IIIHe 3aKOHOMEPHOCTU CMEHBI 9KOCUCTEM

4.3

[IpupoaHbIE S5KOCUCTEMBI

[TpupoHbIe 95KOCUCTEMBI. DKOCUCTEMBI PEK U
03ep. DKOCUCTEMA XBOMHOI'O WIIH

I POKOJIMCTBCHHOI'O JICCA.

PaCKpHBaTB COACPIKAHUC TCPMHUHOB U TOHSATUH:
BOJIHBIC 9KOCHCTEMBI, 6I/IOFGOHeH03BI,

(UTOIMIAHKTOH, 300IIAHKTOH, OEHTOC, TYMYC.




lemoncmpavuu:

Tabauywl u cxemol: «IKOCHCTEMA
[IMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO JIecay, «buoIleH03 BogoeMa.

Obopyoosanue: TepOAPUU U KOJIJIEKIINH PACTCHUMA
U )KUBOTHBIX, IPUHAIJICKAIIUX K PA3HBIM

[TpuBOANTE MPUMEPHI TPUPOTHBIX IKOCUCTEM
cBoeil MecTHOCTU. CpaBHUBATh HA3EMHbBIE U
BOJIHBIE YKOCHUCTEMBI; OPraHU3MBbl, 00pa3yrolHe
pas3Hble TpopuyecKre ypOBHU

4.4 |AaTtpomoreHHbIe 1 e e e e . PackpsiBaTh coep)kaHNe TEPMHUHOB U ITOHSATHIA:
HKOCUCTEMBI AHTPOTIOTCHHBIE IKOCHCTEMBI. ATPOIKOCHCTEMBI. AHTPOIOTE€HHAs! YKOCUCTEMA, arPOIKOCHCTEMA,
Ypb6oskocuctemsbl. buonornyeckoe u ypOooKocucTema, bnopasHoobpasue.
XO3SMCTBEHHOE 3HAUCHHE arpOIKOCUCTEM H XapaKTepH3OBaTh ArPOIKOCHCTEMBI H
ypOoakocucteM. buopaznoobpasue kak paxtop VPBODKOCHCTEMBI, OCOBEHHOCTH HX
yCTOMYMBOCTH dKOcHcTeM. COXpaHeHHe CyIIIeCTROBAH.,
OHOJIOTMYECKOro pa3HooOpasus Ha 3emiie.
[IpMBOIUTE IPUMEPHI AHTPOIIOTEHHBIX DKOCHCTEM
Aemoncmpayuu: CBOEM MECTHOCTH, ONKUCHIBATL MX BUIOBOM COCTaB
Tabnuyol u cxempl.: KATPOLEHO3Y. 1 cTpYKTYpy. CpaBHUBATE COCTAB M CTPYKTYPY
O6opydosanue: xomnexius «Bpeutem [PUPOIHBIX SKOCHCTEM M arpPOIKOCHCTEM,
BAKHEHIIIX CEMbCKOX03SHCTBEHHBIX KyIbTypy [T POIKOCHCTEM 1 ypOodKocHCTeM
4.5  |buocdepa - riaodanpHas

HKOCHUCTEMA 3EMITU

Yuenue B. U. Bepranckoro o 6uocdepe.
["paHHMIIBI, COCTAB U CTPYKTypa ouocdepsl. XKupoe
BEIIECTBO U ero PyHKImMU. OcOOEeHHOCTH
Ouocdepsl Kak

PackpsIBaTh cOAEpKaHNE TEPMUHOB U ITOHATUN:
Oouocdepa, KUBOE BEIIECTBO, TMHAMHUYECKOE
paBHOBECHE.

OuenuBats Bkiag B. . Bepnaackoro




rJ100aJILHOM 3KOCUCTEMBI.

JlnHaMU4eCcKoe paBHOBECHE U 00paTHasl CBS3b B
ounochepe.

lemoncmpavwuu:
[ lopmpemsi: B. 1. BepHanckuii.

Tabnuyer u cxemol: «OOIIAs CTPYKTypa
ouocheps», «PacrpocTpaHnenue XU3HU B
ouocdepe», «O30HOBBIN 3KpaH Ouochepsn»

B CO37aHHE YUeHUs 0 Onocdepe.
XapakTepu3oBaTh cocTaB Ouochepsl, GyHKIUN
YKUBOTO BelllecTBa OMochephl U Onpeaearh (Ha
KapTe) 00JIaCTH ero HauOOJIbIIETO
pacnpocTpaneHus. [[puBoIUTh TpUMEpPHI
MPOSIBJICHUS (PYHKIMI )KUBOTO BEIIECTBA
Oouocdeppl, OMOreOXUMHUECKON AeATETLHOCTH
YeIIOBEKa.

[lepeuncuste ocobeHHocTH Onocheps! Kak
r7100a1bHOM KOCHCTEMBI 3eMIIU

4.6  [3akOHOMEpPHOCTH KpyroBopoTsl BemiecTB 1 OMOreOXUMUYECKHE
CYIIIECTBOBAHHS OMOC(EphI [[UKJIBI JIEMEHTOB (yrJepoja, a30Ta).
3oHaNBEHOCTH Onochepsl. OCHOBHBIE GMOMBI
CYyHIH. PackpbiBaTh COICPIKAHNUE TEPMUHOB U TIOHSITHIA:
Jlemoncmpanuu: 1[€JIOCTHOCTh OMoc(eprl, KPYrOBOPOT BEIIECTB,
OMOTEOXUMHUYECKUE IUKJIIBI DJIEMEHTOB,
Tabauywl u cxemvi: «KKpyroBopot yriepoja B 30HAILHOCTE 6HOC(Ephl, GHOMBL.
ourocdepey, «KKpyroBopoT azoTta B mpupoze»
OnuceiBaTh KPyroBOPOT BEIECTB,
OMOTeOXMMHUECKUE IUKJIIBI a30Ta U yIiIepo/a B
ouocdepe.
OOBACHATH MPUUNHY 30HATBHOCTH OUOC(EPHI.
[lepeuncisaTh U XapaKTepU30BaTh OCHOBHBIE
OMOMBI Cymn 3eMITH
4.7  [YenoBeuecTBO B Onocdepe

3eMiIu

UenoBeuecTBO B Onochepe 3eMin.
AHTpONOTreHHbIC U3MEHEHUS B Ouocdepe.
["1106anbHBIE SKOIOrHUECKHUE TPOOIIEMBI.

PackpsIBaTh cOAEpKaHNE TEPMUHOB W ITOHATUN:
AQHTPOIOI€HHBIE U3MEHEHUS, DKOJIOTHYECKUI
KpU3HC, TI100abHBIC TPOOJIEMBI.




XapakTepu3oBaTh OHOC(HEPHYIO POJIb UETOBEKA.

/[emoncmpayuu: [IpuBOIUTH MPUMEPHI AHTPOTIOT€HHBIX U3MEHEHHI
B Onocdepe.

Tabauyst u cxemwl: «IIpuMepHBIE aHTPONIOTEHHBIE Gep

BO3JCHCTBUS HA MPUPOAY», «BakHeimme OrneHrBaTh MOCIEACTBUS 3arps3HEHUS

MCTOYHUKH 3arPA3HEHUS BO3/lyXa U TPYHTOBBIX  [BO3YIIHOM, BOJHOM Cpe/bl, I3MCHECHHUS KIIMMAaTa,

BO/1», «[louBa - BakHeliIIas cocTapsAOIIAsT COKpaIieHus: OnopazHooOpasusi.

ouochepsr», «PakTOpHI AETpaiallid MOYBY,
«[TapHUKOBBIN Y3PPeKrT», «DaKTOPbI
PalnOAKTUBHOTO 3arps3HEHUs Ouocheprh»;
KpacHas kaura P®, n3o0paxeHust oxpaHsIeMbIX
BUJIOB PACTEHUI U KUBOTHBIX

DopMynupoBaTh COOCTBEHHYIO MO3UIIHIO 110
OTHOLICHHUIO K INI00ATBbHBIM U PErHOHAIBHBIM
HKOJIOTMYECKUM ITpoOsieMaM, apryMeHTHPOBATh
CBOIO TOUKY 3pEHHUS.

Ha3zbiBaTh NpUYMHBI IOSBIICHUS
[IPUPOJOOXPAHHON ITUKH, PACKPHIBATh 3HAYCHHE
[porpecca JJis peoa0IeHUS YKOJIOrMYECKOro
Kpu3uca

CocyiecTBOBaHUE 1 CocylIecTBOBaHUE MPUPOJIBI U YETIOBEYECTBA.
MTPUPOIBI CoxpaneHue 6Mopa3HO0Opa3us Kak OCHOBA
ycroitunBocTd Ouochepsl. OcHOBa
[pPAIlMOHAIEHOTO YIIPABIICHHS TPUPOTHBIMH
[pecypcaMu 1 UX UCTOJIb30BaHUE. PackpbIBaTh colepyKaHNe TEPMUHOB U TIOHSATHIA:
parroHaIFHOE TIPUPOIOTIONB30BAHUE, YCTOMYMBOE
pa3BUTHE, KOIBOIOLIHSI.

JleMoHCTpanuu: XapaKTepu30BaTh PAMOHAIBHOE UCIIOIb30BAaHUE
MIPUPOIHBIX PECYPCOB; OCHOBHBIE TTOJIOKEHUS
KOHIICTIIUN YCTOMYNBOTO Pa3BUTHS

1 4CJIOBCUYCCTBA

JlocTrokeHHst OMOJIOTHH U OXpaHa MPHPO/IBI.

Tabmuub! u cxemsl: «buocdepa u yenoBex»




1

)
TI’T‘I\T‘“ JACNAD TINO TOANMA
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 34

YACOB I10 [IPOTPAMME




HEPEYEHBb (KOAUPUKATOP) PACITPEJAEJEHHBIX 11O KJTACCAM ITPOBEPAEMbIX
TPEBOBAHUM K PE3YJIbTATAM OCBOEHUSA

OCHOBHOM OBPA30OBATEJIbHOM MPOIT'PAMMBI CPEJJHEI'O OBIIIET'O OBPA3OBAHUSA U
IJIEMEHTOB COAEPKAHMUS 11O BUOJIOT'N

10 KJIACC

IIpoBepsiemble TPeOGOBaHMS K pe3yibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMBbl

[IpoBepsieMble TPeIMETHBIE PE3YIIbTAaThl OCBOCHHS OCHOBHON 00pa3oBaTeIbHOM

Kon
MPOTrpaMMBI CPETHETO 00IIEeT0 00pa30BaHUS

POBEPSEMOTO
pe3ynbTaTta

1

CchopMupoBaHHOCTH 3HaHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUSECTECTBEHHBIX HayK, B (D OPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHUS; O BKIIA/I€ POCCHUICKUX U 3apyOeKHbIX
YUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTUH; (GYHKIIMOHAIBHON IPaMOTHOCTH
YeJIoBeKa ISl pellieHus KU3HEHHBIX 3a/1a4

2 YMeHHue pacKphIBaTh CoiepKaHUE OMOJIOTMUYECKUX TEPMUHOB

W TIOHSTHIA: )KU3Hb, KJIETKA, OPraHu3M; MeTa0o13M (0OMEH BEIECTB U
[peBpallleHle SHePrun), FoMeocTas (CaMoperyJsiiys), ypoBHEBask OpraHU3aIus
PKUBBIX CICTEM, CAMOBOCIIPOU3BEICHNE (PENPOAYKIINS), HACIECTBEHHOCTD,
W3MEHUYUBOCTb, POCT U pa3BUTHE

'YMeHue uznarate OMoNIOruyeckKrue Teopuu (KJIeTouHasi, XpOMOCOMHas,
MyTalroHHast), 3akoHbl (I'. Mengens, T. Moprana, H.. BaBuiiosa) u yuenus (o
LIEHTpaxX MHOr000pa3usi ¥ NPOUCXOXKAEHUs KyIbTypHbIX pacTenuii H.M.
BasuioBa), onpeaenaTs IpaHulbl UX IPUMEHUMOCTHU K KHUBBIM CUCTEMaM

'YMeHue BIIaJIeTh METOAaMH HAyYHOTO ITO3HAHUS B OMOJIOTHY (HAOIIOICHUE U
OIMHCaHUE KUBBIX CUCTEM, MPOIIECCOB U SBJICHUIA; OpraHU3alus U MPOBEICHNE
OUOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIJIBI)KCHHIE TUTIOTE3bI; BHISIBIICHUE
3aBUCHUMOCTHU MEXy UCCIIETyeMbIMHU BEIMUYUHAMHE, OOBbSICHEHNE TTOTyYEeHHBIX
PE3yJIbTAaTOB, UCMOJIL30BAHHBIX HAYYHBIX OHATUN, TEOPHUM U 3aKOHOB; YMEHHE
nenaTh BBIBOJIBI HA OCHOBAHHH MOJTYYEHHBIX PE3YyIbTaTOB)




'YMEHHE BBIIEIATh CYIIECTBEHHBIC IPU3HAKN BUPYCOB, KIIETOK ITIPOKAPUOT U
DYKapUOT, OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB; 0COOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M MPEBPAILCHHS SHEPTHH B KJIETKe, (DOTOCHHTE3A,
TTACTUYECKOTO M DHEPTeTHUECKOro 0OMEeHa, XeMOCHHTE3a, MUTO3a, Meii03a,
OTLIIOIOTBOPEHUS, PA3MHOKEHUS, HHANBUIYAILHOTO Pa3BUTHSI OpraHU3Ma
(oHTOTEHE3)

'YMeHre NpUMEHSTh NOJTy4YeHHbIE 3HAHUSIIS 0OBSICHEHHST OMOIOTUYECKUX
[IPOLIECCOB U SIBJICHUH, JJI1 IPUHATHUS IPAKTUYECKHUX PEIICHHUI B IOBCEIHEBHOM
KH3HH B IIEJIIX oOecriedeHus: 0€301acHOCTH CBOETO 370POBBS M 3I0POBbSI
OKpY’KaIOIIMX JIFOeH, COOII0JeHHsI HOPM I'PaMOTHOTO MOBEJICHHS B OKpY KaroIien
[IPUPOJIHOM cpefie; MOHUMaHUuEe HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOrMU M OMOTEXHOJIOTHIA JJIs1 PAlMOHATBHOTO
[IPUPOAOIIOJIb30BAHUS

YMmenue pe€maTh 3JIEMCHTAPHBIC TCHETUYCCKUEC 3a1a4Y HAa MOHO - U ,I[I/IFI/I6pI/II[HOC
CKpCIIMBAHUEC,CUCIINICHHOC HACJIICAOBAHUEC, COCTABJIATEL CXCMbI MOHOFI/I6pI/II[HOFO
CKpCIIMBaHUA IJI NPCACKa3aHWd HACJICOOBAHUSA IPU3HAKOB Y OPraHU3MOB

'YMeHre BBITOTHATH Ja00paTOpHBIE U MPAKTHIECKHE PadOThI, COOIIOIATh MTPaBUIa
1pu paboTte ¢ yueOHbIM U JJAOOPATOPHBIM 000PYAOBAaHUEM

YMeHue KpUTUYECKHU OLIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OHOJIOTUIECKOTO COJIEp>KaHHsl, BKIIFOYAIOLIYIO MICEB/IOHAYYHbIC

3HAHMA U3 Pa3IUYHbIX UCTOYHUKOB (CMMU, HayuHO-TIONYy I pHBIE MaTEpUabl);
STUUYECKUE aCHEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OMOIOrUH, METULIMHE,
OMOTEXHOJIOT MU

10

'VMeHue co3iaBaTh COOCTBEHHBIE MICHbMEHHBIE U YCTHBIE COOOIEHHMS, 00600111as
OHMOJIOTNYECKYI0 HH()OPMAITUIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO
MCTI0JIb30BaTh OHATUHHBIN anmnapat OMoJI0TuU

IIpoBepsiemMble 3J1eMEHTHI COMEPKAHUS

Kox [IpoBepsieMbIil 3JIEMEHT COAECPKAHUS
1 buosorus kak Hayka
11 buonorus - Hayka o )kuBOi nipupoie. Pons 6uonoruu B GopMupoBaHNHM COBPEMEHHON

Hay4YHOM KapTHHbI Mupa. CuctemMa OGMOIOrHYeCKUX HayK




1.2

MeTo/1bI T03HaHUS KUBOW IPUPOJIbI (HA0JII0IEHNE, SKCTIEPUMEHT, OITMCaHUE, U3MEPEHHE,
KJIaccuuKanus, MOIEIMPOBAHUE, CTATUCTHYECKAs: 00pabOTKa TaHHbIX)

JKuBbIe cCHCTEMBI I MX opraHusanusa

JKuBble crcteMbl (OMOCHCTEMBI) Kak MpeaMeT nzydeHus 6uosnoruu. CBoiicTBa Onocuctem
U UX pazHooOpasue

2.2

'YPOBHU OpraHu3aiiui OMOCUCTEM: MOJIEKYIISIPHO-TEeHETUIECKHUH, KIIETOUHBIH,
OpraHW3MEHHBIN, MOMYJIAIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCHEPHBIIA

XHMMHYECKUN COCTAB U CTPOEHUE KIIETKH

XUMUYECKUN COCTAB KJIETKU. XUMHUYECKHUE DJIEMEHTBI: MAKPOAJIEMEHThI, MUKPOAJIEMEHTBI.
Bona u MmunepanbpHble BelecTBa. OyHKIIMK BOJIbI U MUHEPAJIBHBIX BEIIECTB B KJIETKE.
[TonnepkaHue OCMOTHYECKOTO OamaHca

3.2

benku. CoctaB u cTpoeHne 6€IKOB. AMHMHOKHUCIIOTHI - MOHOMEpHI OekoB. HezameHnmble
W 3aMEHHMbIE aMHUHOKHCIIOTEL. AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPBI OEIIKOBOMA
MOJICKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiicTBa OeskoB. buonoruueckue GyHKINN OEIKOB.

DepMeHTHI - OroJornuecKre KaTaau3atopbl. CTpoeHue pepMeHTa: aKTUBHBIN IIEHTD,
cyoctpatnas cnetuduarocTs. Kopepmentsl. Butamunbl. OTimans GepMeHTOB OT
HEOPraHMYECKUX KaTallu3aToOpOB

3.3

VriaeBombl:  MOHOCaxapubl (IIIOK03a, prb03a U Ie30Kcuprudo03a),

nrcaxapubl (caxaposa, JaKTo3a) U MoJimcaxapuibl (Kpaxmall, TIIMKOTeH, LeJUTI0JI03a).
buonorndeckue GyHKIUHN YTICBOIOB.

Jlunu e TPUTIHLEPUABI, cTepouibl, hochonunuasl. ['uapoduibHo -

ruapodoOHbIe cBoiicTBa. bruonorundeckue ¢pyHkimuy munuaoB. CpaBHEHHE YIIIEBOIOB,
OEJIKOB U1 JIMITNIOB KaK UICTOYHUKOB OHEPI'uun

3.4

Hyxnennoseie kucinotel: JJHK u PHK. Hykneotuasl - MOHOMEpBI HYKIIEUHOBBIX KUCJIOT.
Crpoenue u ¢pynkiun JJHK. Ctpoenune u pynkunn PHK. AT®: ctpoenne u gyHkuum

3.5

[{utonorus - Hayka o kietke. Kiietounast reopusi. MeToabl U3y4eHUs KIETOK

3.6

KrneTka kak 1enoctHas xuBasi cucrema. O01me nNpru3HaKy KIeTOK: 3aMKHYTasi Hapy KHast
memOpana, mosekynbl JIHK kak reneTnueckuii anmapar, cucTemMa CUHTe3a Oelka

3.7

TUmBI KIETOK: dyKapruoTHIeCcKas U nmpokapuoTrueckas. OCOOCHHOCTH CTPOSHUS
MpoKapuoTU4YecKoi kietku. Knetounas crenka 6akrepuii. CTpoeHHe SyKapuOTHYECKON
KJ1eTKH. OCHOBHBIC OTJIMYHS PACTUTEIBHOM, )KUBOTHOW M TPUOHOM KJICTKH




3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK - KJIE€TOYHAs! CTEHKA, MIMKOKAIIMKC, X (PYHKIUH.
[1azmatuueckas MeMOpaHa, ee cBoiicTBa U pyHkmuu. LluTonnasma u ee opraHOUIbI.
OnHoMeMOpaHHBIe OPraHOUbI KIETKU: dHIoMmIa3MaTnyeckas cethb (JI1C), anmapar
["onbmxu, mu3ocoMebl. [lonyaBTOHOMHBIE OpraHOUIBI KJIETKH: MUTOXOHIPUH, TUTACTH/IBI.
[IporcxoxaeHne MUTOXOHIpHIA U riacTua. Buasl mnactun. HememOpanHbie opraHou/ b1
KJIETKH: pUOOCOMBI, KIIETOYHBIHN LIEHTP, PECHUYKH, KI'YTUKU. DYHKIIUN OPraHOUIOB
KJIETKU. BKItoueHus

3.9

SAnpo - peryasTopHsblif LeHTp kineTku. CTpoeHue sapa: saepHas 000J04Ka, KapruoIUia3Ma,
XPOMAaTHH, JPBIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BEIIECTB B KIETKE

X(HSHCI[GHTCJ’IBHOCTB KIICTKH

4.1

OOMeH BemecTB, Wik MeTaboIu3M. ACCUMHIIAINS (TUTACTHYECKUI 0OMEH) U
JTUCCUMIWISILINSA (SHEpreTHYecKrii 0OOMEH) - 1B CTOPOHBI €UHOT0 Tpoliecca
MeTaboiau3ma. Turbel oOMeHa BELIECTB: aBTOTPO(HBII

1 reTepoTpodHbIi. Posib pepMeHTOB B OOMEHE BEIIEeCTB U MPEBPAIEHUN YHEPTUHU B
KIIETKE

4.2

®dotocuntes. CBeToBas u TeMHOBas ¢a3bl poTocuHTE3a. Peakiuu ¢poTocunresa.
DddextuBHOCTD hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A JUIsl )KU3HU Ha 3emie. Brnusaue
YCIIOBUH Cpeibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHUU.

XeMocuHTe3. XeMOCHHTE3UPYIOIIHe OaKTepuH. 3HAaYCHNE XeMOCUHTE3a JIJIS )KU3HH Ha
3emuie

4.3

DHepreTuYecKuii 0OMeH B KJieTke. Pacienienue BemecTs, BbIICICHUE U
AKKYMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTaIlbl SHEPTeTUYeCKOro oomMena. I mukonus.
bposxenne u ero Buasl. Kuciopoinoe okucieHune, Wi KIETOYHOE JTbIXaHHe.

O PEeKTUBHOCTH SHEPTETUIECKOT0 0OMEHA

4.4

Peakiuu maTpuaHoro cunresa. ['enernueckas napopmanus u JJHK. Peammzanus

reHeTHYeCKO nH(popMaIK B KJIeTKe. | eHeTHYecKuid KOl ¥ ero CBOMCTBA. TpaHCKPHIIIIUS

- matpuunbiii cuaTe3 PHK. Tpancnsauus - 6uocunres oenka. KogupoBanue
aMHUHOKHCIIOT. Posb pubocom

B OMocHHTE3E OeIKa

4.5

Hexnerounsie ¢popmbl )ku3HHU - BUpYChl. Mctopust otkpsiTust Bupycos (.M. VIBaHOBCKuiA).
OCcoOEHHOCTH CTPOCHUS U KU3HEAEATEILHOCTH BUPYCOB. bakTeprodaru. boneznn
pacTeHui, )KIUBOTHBIX U YEJIOBEKA, BRI3bIBaEMbIe BUpycaMu. Bupyc nMmmyHnoaeduunra
yenobeka (BUY) - BozOyautens CITNa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX
3a0osieBaHU




PasMmHoXeHUE U HHAUBUAYAJIBHOC PAa3BUTUC OPIraHU3MOB

KiteTouHbIN 1TUKII, WK )KU3HEHHBIN UK KieTku. MHTepdasza u muto3s. [Iponeccsr,
MIPOTEKAIOIIMEB uaTepdaze.  Perumkarus - peakmus

maTtpuunoro cunte3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBINH HAOOp - KAPUOTHII.
JumioniHbIi U TaryIOUIHBI XPOMOCOMHBIE HAOOPHI.

XpOMaTI/IHLI. HI/ITOJ'IOI‘I/I'—ICCKI/Ie OCHOBBI Pa3MHOXCHUA U HHAWBUAYAJIbHOI'O PA3BUTHA
OpTaHU3MOB.

Jlenenue kneTku - Muto3. Ctaauu Muto3a. [Iporeccel, mpoucxoasmire Ha pa3HbIX
CTaIusAX MUTO3a. Bronoruyeckuit cMpIcia MUTO3a

5.2

DopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe U nojioBoe. Busl 6ecrnonoro
pPa3MHOXKEHUS: AelIeHHue Ha/IBOEe, TOYKOBAHHUE OJHO - U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATHBHOE Pa3MHOXKCHHE. HckyccTBeHHOE

KIIOHMPOBAHUC OPTaHU3MOB, €0 3HAUYCHUC IJIA CCIICKINN

5.3

[TomoBoe Pa3MHOXKCHHUE, €0 OTIINYUA OT Oecrro0r0.

Meiio3. Cranuu Mmeiio3a. [Ipomeccsl, mpoucxoasmye Ha ctaausix meios3a. [lopenenue
xpoMmocoM B Meio3e. Kpoccunrosep. bruonoruueckuii cMbici U 3HaUueHUE Mel03a

5.4

["ameTorenes - mpouecc 00pa30BaHUs MOJOBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE jKeIe3bI:
CEMEHHUKHU U ssmuHuKH. OOpa3oBaHUe U pa3BUTHE MOJIOBBIX KJIETOK - TAMET
(cnepmato3oun, SIUIIEKIIETKA) - CliepMaTorenes u oorene3. OCOOEHHOCTH CTPOCHUS
SMIIEKIIETOK U ciepMmaTo3oun1oB. OmnogoTBopenue. [lapreHorenes

5.5

WunuBuayanbHoe pa3BUTHE (OHTOr€HE3). DMOPHOHAIBHOE pa3BUTHE (IMOPHOTEHE3).
JTansl SMOPHOHATFHOTO PAa3BUTHS Y TIO3BOHOYHBIX )KUBOTHBIX: APOOJICHHE, TaCTPyIISIHS,
opranorenes. [loctamOpuoHanbsHOE pa3BUTHE. THUIIBI TOCTIMOPHOHATBHOTO PA3BUTHS:
npsMoe, HenpsiMoe (IMYMHOYHOE). BiusiHue cpesibl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE YPO/ICTBA.

PocT u pa3BuTue pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUs: CTPOCHHE CEMEHHU, CTaIUN
pa3BUTUA

HaCJ'IeI[CTBeHHOCTB 1 USMCHYMBOCTDb OPTraHU3MOB

[Ipeamer u 3anaun reHeTuku. Mcropus pa3Butus reHeTUKU. BKitag pOCCUUCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeTo/bl TeHETUKU (THOPUI0IOTNYECKHUH,
LIUTON€HETUUECKHUH, MOJIEKYJIIPHO - TeHeTU4YeCcKuil). OCHOBHbBIE T€HETUUECKUE TIOHATHS.
[ 'eHeTYECKas CUMBOJIMKA, UCIIOIb3yEMas B CXEMax CKpeLIUBaHUN

6.2

3aKOHOMEPHOCTH HAcJeI0BaHUs TPU3HAKOB, YCTaHOBJIEHHbIE | . MeHenem.
MoHorubpuaHOE CKpeluBaHie. 3aK0H eIMHO00pa3Hst THOPHUIOB MIEPBOTO




nokosieHus. [IpaBuino 7OMUHUPOBaHUs. 3aKOH PACILEIVIEHHs] IPU3HAKOB.
[ 'unore3a uncToTel raMeT. [10JIHOE ¥ HENOJIHOE JOMUHUPOBAHHUE.
JlurubpuHoe ckpelBaHie.3aKOH HE3aBUCUMOTOHACIIEIOBAHUS

I[IPHU3HAKOB. HHToreHeTﬂquKHe OCHOBBI ,Z[I/IFI/IGPI/II[HOFO CKpC€IIMBaHMA. AHaJ'II/I3I/Ipy1-OH_[€C
CKpGIJ_II/IBaHI/IC.I/ICHOJIB3OB3.HI/I€ AHAJIU3UPYIOLICTO

6.3

CuenneHHoe HacienoBaHue npusHakoB. Padora T. Moprana o cuernjieHHOMy
HacJIeJOBaHHIO TeHOB. HapyleHue cueniaeHus reHoB B pe3ysbTaTe KPOCCUHIOBEpA.
XPpOMOCOMHasl TEOPHsI HACJIEACTBEHHOCTH. ' eHeTHuecKue KapThl.

[ eneTrka nosia. XpoMOCOMHOE OIPEENICHHE 101a. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I" omoraMeTHBIC U TeTCpOraMEeTHLIC OPraHU3MBbI. HaCJIe,Z[OBaHI/Ie MMPU3HAKOB, CHCTIJICHHBIX
C MOJIOM

6.4

3MeHunBOCTh. Buabl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HaciencTBeHHas. Poib cpenbl
B HEHACJIEICTBEHHOW N3MEHYUBOCTU. XapaKTepUCTHUKA MOIU(DUKAIIIOHHOM
W3MEHUYMBOCTH. BapranMoHHbIi ps M BapuanMoHHas kpuBasi. Hopma peakuuu npusHaka.
KosinuecTBEHHbIE U KAUYECTBEHHBICIIPU3HAKHA U MX HOpMa peakuuu. CBOWCTBa

MOAN(DUKAITMOHHONW N3MEHYHBOCTH

6.5

HacnencrBeHHas, WIIM T€HOTUIMYESCKAs], K3MESHUYNBOCTh. KOMOMHATHBHASA H3MEHUNBOCTb.
Meii03 1 MoJI0BO# IPOIIecC - OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. MyTalimoHHas
W3MEHYMBOCTH. Kitaccudukarus MyTaluii: reHHbIE XpOMOCOMHBIE, TCHOMHBIE. YacToTa
MPUYUHBI MyTaluii. MytareHHbie (GakTopbl. 3aKOH TOMOJIOTUYECKHUX PSAOB B
HacleacTBeHHou n3MenunBoctd H.M. BaBunosa

6.6

['eneTuka yenoseka. Kapuorumn uenoBexka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
TeHEeaJIorHYeCKui,  OJIM3HEIOBBIM, IIUTONCHETUYECKHIM,

OMOXUMHUYECKUH, MOJIEKYISIpHO-TeHEeTHYeCKUd. COBpEMEHHOE OpeIesIeHHE TeHOTHIIA:
[MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM UKciie ¢ momotbto [T1P-
aHanu3a. HacnenctBeHHbIe 3a00JIeBaHMS YEJIOBEKA: T'€HHBIE 00JIe3HH, OOJIE3HU C
HACJIEJICTBEHHOM MPeIpacioioKeHHOCThIO, XpPOMOCOMHBIE 00Je3Hn. COMaTUUeCKue 1
reHepaTuBHbIE MyTauu. [[puHIKIIBI 310pOBOTO 00pa3a )KU3HH, TUATHOCTHKH,

PO IIAKTUKA U JICUCHUS FeHeTHYECKHX OoJIe3Hel.  MenuKOo-reHETHYECKOE

KOHCYJIbTHUPOBAHHUC. 3HadcHUE MCI[HHHHCKOﬁ IFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUN
FeHETUYECKHX 3a00JIeBaHUI YeI0BeKa

Cenekuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUHI

Cenekius Kak HayKa M IpoIecc. 3apokICHHE CEICKIIUU 1 JIOMECTHUKAITHS.

Yyenue H.W. BaBunoBa o nmeHTpax mpoucX0oKIeHUs U MHOTO00pa3ust




KYJIbTYPHBIX pacTeHUM. LIeHTpBI MPONCXOKAEHMSI TOMAIIHUX )KUBOTHBIX. CopT, Iopoaa,
TaMM

7.2

CoBpeMeHHBbIE METO/IbI CeIeKIMU. MacCOBBIA M MHANBHYaIbHBII OTOOPHI B CEIEKIIUN
pacTeHni 51 KHUBOTHBIX.  OleHka JKCTEPhEpA.

BJ'II/IBKOpOI[CTBeHHOC CKpE€IIMBAaHUC - I/IH6pI/II[I/IHF. Ywucras auHUS.

CxpemmBaHue YUCTHIX JIMHUA. ['eTeposuc, unu rubpuanas cuia. Hepoacteennoe
CKpelMBaHue - ayTopuauHr. OTnaneHHas ruOpuau3anus 1 ee ycrnexu. MIcKycCcTBEHHBIN
MyTareHes U MoJlydeHue MOJUIIONI0B. JJOCTHKEHHS CeNeKIIMN PacTeHUH, )KUBOTHBIX U
MUKPOOPTraHU3MOB

7.3

broTexHooryus Kak oTpacib Mponu3BOACTBA. [ eHHas MHKEHEpHs. DTallbl CO3aHus
pexom6OunanTHo# JIHK u Tpancrennsix oprannzmoB. Kinerounas nnxenepus. Kinerounsle
KYJIbTypbl. MUKPOKIIOHAJIBHOE pa3MHOKEHNE pacTeHui. KitonupoBanue
BBICOKOITPOJYKTHBHBIX CEJIbCKOX03AMCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKHE U
prrueckue mpoodnemsl. 'MO - reneTnyecku MOIU(GUINPOBAHHBIE OPTaHU3MBbI




11 KJIACC

HpOBepﬂeMble TPQGOBaHI/Iﬂ K pe3yjabTaTaM O0CBOCHHUSA OCHOBHOI1 06pa30BaTeJ’le0]7] IporpaMmmMmal

HpOBepﬂeMLIe MMPEAMCTHBIC PC3YJIbTAThl OCBOCHU OCHOBHOH O6pa30BaTCHBHOﬁ

Kox
[IPOrPaMMEBI CPEIHETO 00IIero 00pa3oBaHUs

[IPOBEPSEMOTO
pe3yabpTaTta

1
CchopMupoBaHHOCTb 3HaHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOT'O
3HaHUSAECTECTBEHHBIX HAyK, B dbopMupoBaHUU

COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MUpa U HAYYHOTO MUPOBO33PEHUS; O
BKJIa/1€ POCCUMCKUX U 3apyOEKHbBIX yUEHBIX- OMOJIOTOB B pa3BUTHE OMOJIOTHUH;
(yHKIIMOHAJIBHON TPAMOTHOCTH YEJIOBEKA IS PEIICHHS )KU3HEHHBIX 3a/1a4

2 VMmenue PaCKpbIBATh COACPIKAHUC OMOJIOTHYECKUX TCPMHHOB

Y TIOHSTUI: BU, TIOMYJISAINsS, TEHO(POH I, SBOJIFOITHUS, ABUKYIINE CUIIBI ((haKTOPHI)
HBOJIIOIUK,  MPHCIIOCOOJIEHHOCTh OPTaHU3MOB,

BU000pa30BaHUE, HKOJOTHYECKUE (baxTopsl, 9KOCHUCTEMA,

MIPOAYUCHTBI, KOHCYMCHTbBI, pCAYLICHTHI, ICIIU IMATAHW,

3 YMeHnue uznarats Ouonornyeckue Teopuu (3BonmonronHas teopus Y. Jlapsuna,
CUHTETHYECKas TEOPUSAIBOJIIOLMH ), 3aKOHBI

1 3akOHOMEPHOCTH (3apOJBIILIEBOTO CXO/ICTBA K.M. bapa,
yepe10BaHMs II1aBHBIX HaIpaBJICHUN U yTel 3BOJIIOLNN

A.H. CeBepuosa, yuenus o 6mochepe B.M. BepHaackoro), onpeaensts TpaHUIIbI
X IPUMECHHUMOCTH K )KUBBIM CUCTEMaM

YMeHHe BlIaJIeTh METOAaMU HAyYHOTO TTO3HAHUS B OM0I0THH (HAOMI0ICHHE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB U SIBIICHUI; OpraHu3alus U NpoBeIeHUE
OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BHIJIBI)KCHHE THIOTE3HI; BBLISIBJICHHE
3aBUCUMOCTHU MEXIY UCCIIEAYEMBIMU BETMYMHAMU, OOBSICHEHHUE MOTYyYEHHBIX
pe3yIbTaTOB, HCTIOJIB30BAHHBIX HAYYHBIX MIOHATHHA, TEOPHH U 3aKOHOB; YMEHHUE
neaTh BBIBOJIBI HA OCHOBAHHH MOTYyYEHHBIX PE3YIHTATOB)

YMeHHe BBIICISATh CYIIECTBCHHBIC TPU3HAKH CTPOCHUST OMOJIOTUIECKHUX
00BEKTOB: BUJIOB, MOIMYJIALUHN, IPOAYLEHTOB, KOHCYMEHTOB, PEaYLIEHTOB,
OHMOTEOIICHO30B U 3KOCUCTEM; OCOOCHHOCTH MPOIECCOB HACIICICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO 0TOOPa, BU1000pa30BaHMsI, PUCTIOCOOIEHHOCTH
OpPTraHU3MOB, JEHCTBHS IKOJOTHYECKUX (DAKTOPOB HA OPTaHU3MBI, IIEPEHOCA
BEIIECTB U IOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOIIOTCHHBIX




M3MCHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOpOTa BEIIECTB H
OHOTCOXMMHUYECKHX ITUKIOB B Onochepe

YMmeHnue MPUMEHITh  TOJy4YCHHbIE 3HAHUSIS 00BsCHEHUS
OHMOJIOTUYECKHX MPOLIECCOB U SIBICHUM, ISl MPUHITHS MPAKTUIESCKUX PEIICHUH B
MOBCETHEBHOM JKU3HU B LIEJISX oOecreyeHusi 0€30MacHOCTH CBOETO 310pPOBbs U
3/10pOBbsl OKPY/KAIOIIUX JIFOJIeH, COOIIOIEHUSI HOPM TPAaMOTHOT'O TIOBEJICHUS B
OKpY>Karolllel MPUPOIHOMN cpejie; MOHMMaHue HEOOXOUMOCTH UCTIOIb30BAHUS
TOCTIXKEHUI COBPEMEHHON OHOJIOTHH JIsl pAllMOHAIBLHOTO MIPUPOAONOIB30BaAHUS

YMeHHe penath 31eMeHTapHble OMOIOrHYecKre 3aJa4t, COCTABISATh CXEMbI
MepeHoca BEIIECTB U DHEPTUU B IKOCUCTEMAX (LI MUTAHUS)

'YMeHUE BBITIOIHSATE JIA00PATOPHBIC U IPAKTHUECKHUE PabOThI, COOIOIaTh TIPaBHIIa
pu paboTe ¢ y4eOHBIM U TabopaTOPHBIM 000PYAOBaHUEM

YMeHNe KpUTUYECKH OLIEHUBATh M UHTEPIPETUPOBATH HHPOPMAIIUIO
OHOJI0rNYECKOr0 COJIep>KaHus, BKITIOYAIOIIYIO MICEBOHAYYHbIC 3HAHUS U3
pa3nuuHbIX UCTOYHUKOB (CMU, HaydyHO-TIONYspHBIE MaTepUasbl);
paccMaTpuBaTh IJ100aIbHbIE IKOJIOTUYECKUE MPOOIEMbI COBPEMEHHOCTH,
(hopMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TTO3HUITHIO
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YMeHue co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000111as
OHOJIOTMYeCKYI0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJI0THI

IIpoBepsieMble 3J1eMeHTBI COAEPKAHUS

Kon [IpoBepsieMBIil AIIEMEHT COJEPKAHUS
1 JBOJIOIIMOHHAST OMOJIOTHUS
11

3BOJ’IIOI_II/IOHH8.$I TCOpHA U €€ MCCTO B OHOJIOTHH.

CBuieTeNbCTBA SBOMIONHH. [laleOHTOIOTHYECKHE: TIOCIIEA0BATEIBHOCTD MTOSBICHUS
BUJIOB B TIAJICOHTOJIOTMUECKOM JIETOMHCH, TTepexoqHble popmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GayH u GJop MaTepUKOB U OCTPOBOB. DMOPHOIOTHUECKHUE!
CXOJICTBA M PA3INUMs SMOPHOHOB Pa3HBIX BHJOB IO3BOHOUHBIX. CpaBHUTEIIEHO-
AQHATOMHYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC, PYANMEHTApHBIE OPTaHbl, aTABU3MBI.
MonekyaspHO - OHOXUMHYECKHE: CXOJCTBO MEXaHH3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0OJIMIECKUX MTyTeH Y BCEX OPTaHU3MOB




1.2

OpomtormonHas teopus Y. Jlapsuna. [IpeaAnochuikM BOSHUKHOBEHHUS JapBUHU3MA.
JIBIOKYIIME CUITBI SBOJIFOLIMHU BUJIOB 110 /lapBUHY (M30BITOYHOE pAa3MHOXKEHHE  IIPH
OTrpaHUYEHHOCTH PECYPCOB, HEOIIPEIETICHHAs] U3MEHUYUBOCTh, 00ph0a 3a CyIIeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOP)

1.3

Cunterndeckas Teopus sBostonnu (CTD) 1 OCHOBHBIE €€ OJIOKECHHUS.

MukposBontonus. [Tomynsius Kak eIMHHUIA BUAa U SBOJIOLUH
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JIBrokymiye cuibl (pakTophl) HBOIIOLMY BUJOB B pupoje. MyTallmOHHBIN HpoIecc U
KOMOWHATHBHASI U3MEHUYUBOCTD. [[OMyIsIIIMOHHbBIE BOJIHBI U peiid reHoB. M3omsauus u
Murparus. EcTecTBeHHBIN 0TOOp - HampaBstonuil hakTop dBoIOIIH. DopMbI
ecTecTBEHHOIro 0TOopa. IIpucnoco6ieHHOCTh OpraHM3MOB KaK Pe3yJIbTaT SBOJIIOLMH.
[Tpumeps! mpucrnocobaeHui y opranu3MoB. ApoMop$o3bl U HAM0AJAITALUH.

Bun u BUJ000pa3oBanue. Kpurtepun Buja. OCHOBHBIE dbopmbI

BI/II[006pa3OBaHI/IHZ reorpaquecxoe, 3KOJOTHYCCKOC

1.5

MaxkposBountorusi. DopMbl SBONIONKH: (pueTudeckas, TMBEPreHTHas, KOHBEpreHTHAs,
napajuienbHas. HeoOpaTuMocTh 3BONIOINH

Bo3HUKHOBEHME U Pa3BUTHE KU3HU Ha 3eMJie

JloHay4dHbIe MIPEACTABICHUS O 3apOKICHUH KU3HU. HayuHble THUIIOTEe3bI BOSHUKHOBEHHUS
PKU3HH Ha 3emMJie: abroreHe3 v maHcnepMust. XUMHYECKast dBOJTFOIHS.
DKCIIEpPUMEHTAIbHOE MOATBEPKICHIUE XUMUUYECKOU 3BOMOLMU. HavanbHble aTansl
ouonorunueckoit s3postonun. ['unoresa PHK -mupa. [lepBbie KIeTKH U UX SBOJTIOHS.
DopMHUPOBAHKE OCHOBHBIX TPYIIIT )KMUBBIX OPraHU3MOB

2.2

PazBuTHe xu3HU Ha 3eMJie 110 3paM U niepuoaaM. Katapxeit. Apxeiickas u
mpoTepo3oiickas 3pbl. [laneo3oiickas 3pa u ee IePUOIbl: KEMOPHICKUN, OPIOBUKCKUM,
CUJIypUNCKUI, IE€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUI. Me3030McKas dpa U ee
[EepUOJIbI: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaliHo3olickast 3pa 1 €e mepHroibl: aJCOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT €HOBBIM.
XapaKTepUCTUKa KJIMMaTa U T€0J0THYECKUX IpoLeccoB. OCHOBHBIE 3TAlbl HBOJIIOLUN
PACTUTEIBFHOTO U KUBOTHOTO MHpa. ApoMoph03bl Y pacTeHH U KUBOTHBIX. [losBiieHue,
pacuBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB

2.3

CucTtema OpraHM4ecKoro Mupa Kak oTpakeHue 3BOJoLNH. OCHOBHBIE CUCTEMATUYECKHE
CPYIIbl OPTraHU3MOB

2.4

OBOJIIOLMS YeTI0BEKA. AHTPOIIOJIOTHsS KaK Hayka. Pa3BuTue npeacraBiieHuit o
[IPOMCXOXKICHNUHN YesloBeKa. MeToasl u3yueHus antpornoresesa. CXoAcTBa U pa3inuyus
YeJI0BEKA U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHUE YETOBEKa.




JIBuokymue  cuiibl (haKkTopbI) aHTPOIMOreHe3a. Hacnencreennas

U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOLIECTBEHHBIN 00pa3 JKU3HU, H3TOTOBICHUE
OpyIuli TPyZa, MBILUICHUE, PEYb

2.5

OCHOBHBIE CTaJIMM ¥ BETBHU HBOJIFOIIUY YEJIOBEKA: ABCTPAIONUTEKH, UEITOBEK YMEIbIA,
Uenosek npsamoxonaumii, Yenosek Heanaepranbekuil, Yenosek pazymusiid. Haxonku
HCKOTIaeMBbIX OCTAHKOB, BPEMs CYILIECTBOBAHUS, 00JIaCTh PACIIPOCTPAHEHUS, 00bEM
rOJIOBHOT'O MO3ra, 00pa3 *KU3HU, OPYAUS

2.6

UenoBeueckuepacbl. OCHOBHbBIE OoJbIne pachl: €eBpOIeonIHas

(eBpasuiickas), HETPO-aBCTPAJTOUAHAS (IKBATOpUATIbHAS ), MOHTOJIONTHAS (a3MaTCKO-
aMepuKaHCKas). YepThl MpHUCIIOCOOICHHOCTH TPEACTaBUTEIICH YEIOBEUECKUX pac K
YCIIOBUSIM CyllecTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyXarolias cpea

DKOJIOTHS KaK HayKa. 38.,[[21‘-11/1 " pa3acCJibl OKOJIOTUH. MCTOI[BI OKOJIOTHYCCKHUX
I/ICCHGHOBaHI/Iﬁ. IKOIOTrIIeCcKoe MHUPOBO33PCHUC. Cpe,Z[BI o0UTaHUA

OpTraHN3MOB: BOJHAas, HAa3€MHO-BO3AylIHAsA, ITIOYBCHHAs,

BHYTPUOpPraHU3MEHHAas

3.2

Okonornyeckue akropsl. Kimaccupukarms 3K010rn4eckux (pakTopoB: abHOTHYECKHE,
OHOTHYECKUE U aHTPOIIOTreHHbIE. [lelicTBUE SKOIOTHYECKHX (PAKTOPOB HA OPraHU3MBI

3.3

AbuoTtnyeckue (pakTophl: CBET, TEMIEPATypa, BIAXHOCTb. DOTONEPUOIU3M.
[Ipucrioco6nenust opraHu3MoB K JecTBHIO a0noTHUECKUX (pakTopoB. buonornueckue
PUTMBI

3.4

buoTtnueckue GpakTopsl. Bunpr 6notnyeckux B3auMo1eHCTBUI:

KOHKYPEHIIUS, XUIITHUYECTBO, Mapa3uTU3M, MyTyallu3M, KOMMEHCAIN3M
(Hax1eOHUYECTBO, KBAPTHPAHTCTBO), AMEHCAITU3M, HEUTpaIn3M. 3HAUCHHE OMOTHICCKUX
B3aMMOJICHCTBHI JUISL  CYIIECTBOBAHMUS OpPraHU3MOB

B IIPUPOAHBIX COO6H_[6CTB3.X

3.5

DKOJIOTHYECCKHUE XapPAKTCPUCTUKHU MMOITYJISALAN. OcHOBHBIC TTOKa3aTEIIN NOMmyJIAIun :
YHUCJIICHHOCTD, IINIOTHOCTS, pPOXKOAACMOCTb, CMCPTHOCTD,

[IPUPOCT, MUT'pALIUSL. I[I/IHaMI/IKa YUCJIICHHOCTH IOIYJISIIHUU U €€ PCTYIIAIUSA

COO6H.I€CTBa " 3KOJOT'HYCCKUC CUCTEMBI

Coo011ecTBO OpraHu3MoB - 6uoieHo3. CTpyKTypbl OMOLIEHO3a: BUIOBas,
poCTpaHCTBEHHas!, Tpoduueckas (mumiesasi). Buasi-nomuHanTel. CBs3U B OMOIIEHO3€

4.2

JKOJIOTTUECKIE CUCTEMBI (BKOCI/ICTGMH). ITonsatue 00 3KOCHCTEME U 6I/IOF€OI_[CHO3C.
q)}IHKLII/IOHaJIBHLIG KOMIIOHCHTBI 9KOCHUCTCMBbI:




MPOAYLEHThI, KOHCYMEHTBI, PeIyLIeHThl. KpyroBOpoT BeliecTB U MOTOK SHEPTHH B
hkocucteMe. Tpodudeckue (TUIIEBBIC) YPOBHU SKOCUCTEMBI. [IUIIEBBIC 1IETH 1 CETH.
OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI: OnoMacca, MPOAYKIIUs. DKOJOTHIECKUE TUPAMUJIBIL:
MPOAYKIMH, YUCIEHHOCTH, OMOMACCHI. CoiicTBa 9KOCUCTEM:  yCTONYMBOCTS,
camoperyisanus, pazsurue. Cykueccus

4.3

HpI/IpO)IHBIC SKOCHUCTEMBI. IKOCHUCTEMEI 03€p U PCK. DKOoCcUCTEeMa XBOMHOTO HIIN
I POKOJIMCTBCHHOI'O JICCA.

AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMEI.
buosornueckoe 1 X035HCTBEHHOE 3HAUYEHUEArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak GpakTop yCTOMUUBOCTH dKocucTeM. CoxpaHeHHe OMOIOTHYECKOTO
pa3HO0Opa3us Ha 3emiie

4.4

Yuenue B.1. Bepuajackoro o 6uocdepe. ['panuiibl, coctaB U cTpyKTypa 6uochepsl.
JKuBoe BemecTBo 1 ero Gpynkmuu. Ocod6eHHOCTH Orocdepsl Kak T100anTbHON
hKOcUCTEMBI. JJluHamMuueckoe paBHOBecHE U 00paTHas CBsA3b B Ouocdepe. Kpyropoporst
BEIIECTB M OMOr€0XMMUYECKHE IIUKIIBI SJIEMEHTOB (YIiepo/ia, a30Ta). 30HaJIbHOCTb
ouochepsl. OCHOBHBIE OMOMBI CYITTH

4.5

UenoseuecTBo B Orochepe 3emin. AHTpOTIOTeHHBIC U3MEHEHUs B brocepe.
['100asbHBIC 3KOJIOTUYECKUE POOIIEMBI.

OcHoBa palluOHAJIBHOI'O YIIPABJICHUA IPUPOAHBIMU PECYPCaMHU U UX HUCIIOJIb30BaHUC.

JlocTrxeHust OMOJIOTMH U OXPaHa MPUPOJIBI




