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Pabouass mporpamma no yuebHoMy mnpenmetry «buonorus» (6a30Bblii ypPOBEHb)
(mpeametHas obnacte «EcTecTBEHHO-HaY4YHBIE NMPEAMETHI») (Jajieeé COOTBETCTBEHHO —
nporpaMmma mo Ouosoruu, OMOJIOTHs) BKIIIOUAET MOSICHUTEIBHYIO 3aITUCKY, COJEpKaHUE
oOyueHusl, IUIAaHUPYEMbIE pe3yJbTaThl OCBOEHHUS IMPOrpaMMbl 1O OHOJIOTHUH,
TEMaTU4ECKOE TUIaHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHUH,
XAapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOChUIOK K €€ H3y4YEeHHI0 OOydarolUMUcH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakXke MOAXOAbl K OTOOpYy coaep aHws,
K OTIPEJICIICHHUIO IJIAHUPYEMBIX PE3YIbTATOB.

Copepxanne OOy4YeHHs] pPacKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npearalTcs s 0043aTeIbHOTO M3Y4YEHHs] B KaXKJIOM KJIacce Ha YPOBHE CPEIHEro
oO1miero oOpa3oBaHms.

[Inanupyemble pe3ynbTaThl OCBOEHHS MPOrpaMMbl O OHOJOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIC PEe3yNbTaThl 3a BECh IMEPHOJ OOYy4YeHHsS Ha YpOBHE
cpenHero o0uiero o0pa3oBaHus, a TaKXKe IMPEAMETHbBIC JAOCTHXKEHUS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIIUCKA

IIpu pas3paboTke mporpaMMbl 1O OWOJOTHH  TEOPETUYECKYID  OCHOBY
JUTSL OTIPENICTICHUST TTOX00B K (DOPMUPOBAHUIO COJAECPKaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBuIM: KOHIIENITyaIbHbIE ITOJIOKEHHUS OI'oC COO
0 B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, COMIEp KaHusl, PE3yJIbTaTOB OOYUYECHHS U TpeOOBaHUM
K YPOBHIO TIOJITOTOBKH BBIMYCKHUKOB, TOJIOKCHHS 00 OOMMX IENsSIX W TMPUHIIUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpeHero oO0Iiero oopa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crienuduke OMOIoTHH, €€ 3HAUCHUH
B TIO3HAHUH JKUBOH MPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHHSIM OMpPENeNeHbl OCHOBHBbIC (YHKIUU TPOTPAMMBbI
no Ouonoruu u e€ crpykrypa. IIporpamMmma cocraBiieHa Ha OCHOBE (ernepanbHOU
paboueit mporpaMmbl 1o yueoHoMy nipenmMety «buomorust (0a30BbIN yPOBEHB)».

[Iporpamma mo Ouosioruu Ha€T MpeACTaBlICeHHE O IeNsiX, 00 oOIiei cTpareruu
oOy4eHHMs, BOCIUTAHUSI M Pa3BUTHSA OOYYaIOIIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorus», ompenenseT o00s3aTeNIbHOE NPEIMETHOE COJEpKaHHE, €r0 CTPYKTYpY,
pacrpeesieHre Mo pa3jiesiaM U TeMaM, PeKOMEHAYEMYIO TTOCIIeI0OBATEIbHOCTh U3YUEHUS
y4eOHOT0 MaTepHraia ¢ yaéTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pa3zoBaTEILHOIO MPOIECCa, BO3PACTHRIX 0COOCHHOCTEH 00yUYaroIuXCsl.

B mporpamme mo O6MoOnI0OTHM TaKKe YUWUTHIBAIOTCS TPeOOBaHUSA K TUIAHUPYEMbBIM
JUYHOCTHBIM, METAaNpeIMETHBIM W  TPEAMETHBIM  pe3ylibTaraM  OOydYeHHUS
B (OpPMUPOBAHUU OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHON NEATEIIBHOCTH/YU4eOHBIX
JEUCTBUN 00YJAIONUXCS TI0O OCBOCHUIO COJIEPKaHUsI OMOIOTHUYECKOT0 00pa30BaHMUs.

B mporpamme mo Ouonorum (10-11 kmaccel, 6a30BBIA YpOBEHb) pean30BaH
MIPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OWOJIOTHH, OJIarojaps 4eMmy B Hel



MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA PA3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpHUEHTAluid  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUI O 3J0POBOM 00pa3e >KM3HU U OEpeKHBIM
OTHOIIEHUEM K OKpYyXarolied npupoanor cpene. [loatomy Hapsigy ¢ u3ydeHUEM
OOIIEOMOIOTUYECKUX TEOPHM, a TakKe 3HAaHUN O CTPOCHUHU >KUBBIX CHUCTEM Pa3HOIO
paHTa M CYIIHOCTH OCHOBHBIX TIPOTEKAIOIIMX B HHUX TIPOIECCOB B Iporpamme
10 OMOJIOTUH yIeTIEHO BHUMAHKUE UCTIOJIb30BAHUIO MOTYYEHHBIX 3HAHUH B MOBCETHEBHOM
YKU3HHM JUTSI PEIICHHS MMPUKIIATHBIX 3a7a4, B TOM YHUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YEJOBEKa, MEAMKO-TEHETUYECKOTO0 KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMYECKH 11€TIECO00Pa3HOro MOBEACHUS B OKPY KaIOIel TPUPOAHON cpejie, aHaIn3a
BIUSHUAS XO3SMCTBEHHOW JEATEIHHOCTH YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeaMera «buonOrHs» MNPOJUKTOBAHO HEOOXOJMMOCThIO OO0ECIeUCHUS
YCJIOBUM JJIsI pelIeHUs] OAHOM M3 aKTyaJdbHbIX 3a7ad IIKOJBHOIO OHOJIOTHYECKOTO
oOpa3oBaHus, KOTopasi mpejmnoyiaraeT (GpopmMupoBaHue y OOy4aronIuXcsi COCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpellHero oOIero oopa3zoBaHusl 3aHUMAaeT BaXXKHOE MECTO.
OHn ob6ecrnieunBaeT GopMUpOBaHUE Y OOYYAIOIMIUXCS MPEICTABICHUN O HAYYHOU KapTHUHE
MHUpa, pacliupseT M 0000IaeT 3HAHUS O JKUBOM MpUpoAe, €€ OTIUYUTEIBHBIX
MpU3HAaKaxX — YPOBHEBOW OpraHM3alliy W DBOJIOLMH, CO3MAET YCIOBUS IS TO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, GOpMHUPOBAHUSA (PYHKITMOHAIBHOW TPAMOTHOCTH, HaBBIKOB
30poBOro M Oe3omacHOro oOpas3a >KM3HH, SKOJOTMYECKOTO MBILIUICHUS, [IEHHOCTHOTO
OTHOIIEHUS K KUBOW MIPUPOJIE U YETIOBEKY.

Bonbimoe 3HaueHWE OWOJOTHS MMEET TAaKXKE IS PEIICHUS BOCIUTATEIBHBIX WU
pPa3BUBAIOIIMX 3a/lady CPEIHEro 00IIero oOpa3oBaHHUs, COLMATU3ANNN OOYYArOIINXCS.
N3yuenne Ouonoruu obecrieurBaeT yCJIOBUs JJisi (POPMUPOBAHUS UHTEIUICKTYyaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(DOPMAIMOHHBIX HABBIKOB, ACTETHYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpallid OMOJIOTMYECKUX 3HAHUU C TMPEACTABICHUSIMHU W3 JPYTUX
y4eOHBIX TMpPEJAMETOB, B YACTHOCTU, (PU3UKH, XuMuUU U reorpaduu. HazpaHHbie
MOJIOXKEHUSI O TIPEeTHA3HAYEHUHN yU4eOHOTo MpeaMeTa « bBuoIorus» cocTaBuiivi OCHOBY JIJIS
ONpENeNeHus] TMOAXOJ0B K OTOOpY U CTPYKTYPUPOBAHHMIO €ro  COJAEpXKaHus,
MPEICTABICHHOIO B TpOrpaMme 1o OMOJIOTHH.

Ot6op conepxkanusi ydeOHOro mnpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTYPOCOOOPAa3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydaromrecs: JOKHBI OCBOUTH 3HAHUS W YMEHHUS, 3HAUMMbIC I (PopMUpOBaHUS
oOIIel KyJbTYpHhI, OMPEISTSIONINe aJeKBaTHOE MOBEACHUE YEJIOBEKAa B OKPYKAIOIIEH
NPUPOIHON Cpene, BOCTpEOOBAaHHBIE B TIOBCEAHEBHOW KU3HM U TMPAKTHUYECKOU
nesitenbHOCTH. Oco0oe MecTo B AITOW CHCTEME 3HAaHMW 3aHUMAIOT DJIEMEHTHI
CoNlepKaHMsl, KOTOpBIE CIy)KaT OCHOBOW it  (OPMHpPOBAHUS TPEACTABICHHIMA
O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHE MHUpPA M IIEHHOCTHBIX OPUEHTAIIUSIX
JUYHOCTH, CIOCOOCTBYIONIUX TYMaHU3AIMHA ONOJIOTHYECKOTO 00Pa30BaHUS.

CTpykTypupoBaHuE COJACp)KaHWA  y4yeOHOro  Marepuaia B MPOrpaMme



no OWOJIOTMM OCYHIECTBIEHO C€ Y4YE€TOM HIPUOPUTETHOrO 3HAYEHUS 3HAHUU
00 OTJIMYUTENBHBIX OCOOEHHOCTSAX >KMBOU MPHUPOABI, O €€ YPOBHEBOH OpraHHU3alllH
U SBOJIONHUH. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHOro mpeamera «buoiorus»
BBIJICJICHBI CJIEAYIOLIME COAepXKaTenbHble JuHUU: «buonorums kak Hayka. Merozasl
HAay4yHOIro Imo3HaHus», «Kierka kak Owuonorumueckas cucreMa», «OpraHusM Kak
ouonornyeckas cucremay, «CucremMa M MHOroOOOpasue OPraHHUYECKOro MHUPAy,
«IBOJIOLUS )KUBOU TTPUPOJIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Lenps uzyuenus: yueoHoro npeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIaJICHUE
OOYYarOIIMMUCST 3HAHUSIMHA O CTPYKTYPHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMH YKUBBIX
CUCTEM pa3HOTO paHra W NPHOOpETeHHWE YMEHUW HCIONb30BaTh OSTH 3HAHUSA
JUISL TPAMOTHBIX JEHCTBUWA B OTHOIICHHMH OOBEKTOB J>KMBOW MPUPOIBI U PEIICHHS
Pa3JIMYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmkeHue  menu W3Y4YECHHUS y4e0HOTO npeaMera «bunonorus»
Ha 0a30BOM ypOBHE 00ECIEUNBAETCS PELICHUEM CIICAYIOIINX 3a/1ay:

OCBOEHHE 00YyYarOUMMHUCS CUCTEMbI 3HAHUA O OMOJOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3ax, MpaBWiIaX,  CIYyXKalluX OCHOBOM
Jutst GOPMHUPOBAHUSA MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE MUPa, 0 METOAaX
HAYYHOTO [MO3HAHUS, CTPOSHUU, MHOTOOOPa3UU U OCOOEHHOCTSIX JKMBBIX CUCTEM PA3HOTO
YPOBHSI OpraHu3allid, BBIJAIONMIUXCS OTKPBITUAX W COBPEMEHHBIX HCCIEAOBAHUIX
B OMOJIOTHH;

dbopMupoBaHue Yy  OOYyYalOIIMXCS  [MO3HABATENBHBIX, HWHTEIUICKTYaJbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O MYTSIX pa3BUTHS B OUOJIOTUU
HAyYHBIX B3IJISA0B, UJIEH M MOAXOJOB K M3YUYCHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3allly;

CTaHOBJICHHE y OOy4JaromIMXcs o0Med KyabTypbl, QYHKIIMOHATBLHON TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH W OLICHHBATh SIBJICHUS OKPYXKAIOUIEr0 MHUpa >KUBOU
MPUPOBI HA OCHOBAHUH 3HAHUH U OTIBITA, TTOJYYCHHBIX MPU U3YUECHUU OHOJIOTHY;

dopMupoBaHMe Yy  OOYyYarolMXCS  YMEHUH  WUIIOCTPUPOBATH  3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B TNPAKTUYECKON JE€ATETbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXXHOCTU TIO3HAHUSA YEJIOBEKOM >KHBOU
MPUPO/JIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOMIOIEHUSI STUYECKUX HOPM
P MPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHMM;

OCO3HAHME IIEHHOCTH OWOJOTMYECKUX 3HAHWUW [JI1 TIOBBIIMICHUS  YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, sl JOPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

MpUMEHEHNE TPUOOPETEHHBIX 3HAHWW W YMEHHUW B TIOBCEIHEBHOW KU3HU
JUISL OLIEHKH TIOCJIEACTBUN CBOEH NEATEIBHOCTH IO OTHOLIEHUIO K OKpYXKarolen cpeae,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE U COOJIOJeHHE Mep NPOPUIAKTUKI
3a00J1eBaHUM.

B cucreme cpennero ooOmero oOpazoBanus — «buonorus», wu3ydaemas
Ha 0230BOM YPOBHE, ABIIACTCS 00S13aTEIHHBIM YUEOHBIM MTPEIMETOM, BXOISIINM B COCTaB
npeaMeTHON 00s1acTu «EcTeCTBEeHHO-HAYUYHBIE TPEAMETHD.



OO6miee ymcio yacoB s u3ydeHus Owonormm — 68 wyacom: B 10 kmacce — 34
yaca (1 gac B Hepenmo), B 11 kimacce — 34 yaca (1 vac B Hezeio).

COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buojsiorusi kak Hayka

buonorus xaxk Hayka. CBsi3b OWOJOTHM C OOIIECTBEHHBIMH, TEXHUYCCKUMU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, PHiIoco(pueis, STUKOM, 3CTETUKOMN 1 TpaBoM. Poitb
Oouonornn B (POPMUPOBAHWU COBPEMEHHOW Hay4dHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metoabl MO3HAHMS KUBOM MPUPOAbl (HAOIIOJIEHHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHHe, KilacCupuKalus, MOIeIMPOBaHUE, CTaATUCTHUECKass 00pabOTKa JaHHBIX).

Jemoncmpavuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbuos, J[x. Yorcon u ®@. Kpuk.
Tabauysl u cxemol: «MeToIBI TO3HAHUS YKHUBOM TIPUPOIBI.

Jlabopamopnsle u npakmuueckue padomol:
[TpakTudeckas padora Ne 1. «Mcronap30BaHue pa3IMYHBIX METOJIOB MPH U3YUYECHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cCTEMBI U UX OPTraHU3AIHUSA

XKupble cucteMbl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHust Ouwonoruu. OTiaudue
JKUBBIX CHCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CgoiicTBa OmocucTeM U UX pa3zHOOOpasue. YPOBHU OpraHu3alid OUOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHIECKUT ), OnOChEepHBIA.

Jemoncmpavuu:

Tabauyvt u cxemovr: «OCHOBHBIC TIPU3HAKY KU3HI», « Y POBHH OpPraHU3AIAN KHUBOU
TIPUPOJIBIY.

Obopyoosanue: moaens monekynsl JIHK.

Tema 3. XuMunuyeckuii cocTaB M CTpOEHUE KJIETKH

XUMHYECKAM COCTAB KJIETKHM. XHMHWYECKHE DJIEMEHThI: MaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpabHBIE BEIIECTBA.

DyHKIIUK BOJABI U MUHEPAIIbHBIX BEIIECTB B KjeTke. [loniep:;kanne oCMOTHUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHumble M 3aMEHHUMBbIE AMUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OEJTKOBOM MOJEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckue QpyHKIMN OEIKOB.

depMeHTHl — Ouosornueckue kKaraiuzatopbl. CtpoeHue QepmeHTa: aKTUBHBIN



HEHTp, cyocTpaTHas cneunduunocts. Kodepmenrsl. Butamunbl. Otanuus GepMeHTOB
OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pubo3a U J1e30KcUprb03a), ArcaxapHibl
(caxapo3a, JlakTo3a) W  MoOJMCaxapuabl  (Kpaxmaia, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuanbl, pochomunuabl, crepouasl. ['uapoduibHO-TUIPODOOHBIE
cBoiicTBa. buonornueckue ¢yHkiuu iunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JUNUAO0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorsr: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu [JHK. Crpoenne u ¢pynkunu PHK. Buger PHK. AT®:
CTpOeHHE U (QYHKIUH.

[uronorus — Hayka o kjeTke. Knerounas Teopust — npuMep B3aUMOACHCTBUS UAEH
¥ (haKTOB B HAYYHOM MO3HAHUHU. METOIbl U3yUEHUS KIETKHU.

Kinerka kak nenoctHast kuBas cucrema. OOniye npu3HaKd KIETOK: 3aMKHYyTas
HapykHas mMeMOpana, Mosekysbl JIHK kak renernueckuil ammapat, cucremMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHUecKass U mpokapuoThueckas. OcoOOEHHOCTH CTPOEHUS
npokapuotnyeckon knetku. Kinerounas crenka Oakrepuil. CTpoeHHE 3yKapuOTUYECKOM
kJeTKU. OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIHKC,
ux ¢ysukmuu. Ilnmazmaruueckas mMeMmOpana, €€ cBoiicTBa u ¢yHkuuu. [{uTomnaszma
u e€ opranounbl. OgnomemOpannbie opraHounbl kietku: JOIIC, ammapat ['ombmxw,
au3ocombl.  [lolyaBTOHOMHBIE OpPraHOMJbI  KJIETKH: MUTOXOHAPWUH, IUIACTH]IBI.
[IpoucxoxaeHue MUTOXOHIpHI U TiacTua. Bunbl minactua. HememOpanHbie opraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKH. DyHKUIUU
OpraHOMJIOB KJIETKH. BKitoueHus.

Snpo — perynasTopHbld 1eHTp kieTku. CTpoeHHe siapa: siaepHas 000J04YKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnelinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juazpammor: «PacnipeeneHne XMMHUYECKUX DJIEMEHTOB B HEXHUBOU ITPUPOJIED,
«PacripeneneHne XMMUYECKUX AJIEMEHTOB B 'KUBOU MIPUPOJIEY.

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIlAa XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJEKylIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJIbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoTHYECKOW KIEeTKW», «CTpoeHue >KMBOTHOM KIETKW», «CTpoeHHe
pacTUTENbHOU KIIETKN», «CTpPOCHHE MPOKApPHOTHUECKON KieTkn», «CTpoeHue sapa
KIIETKW», « Y TIE€BOJbIY, «JIumuap.

Obopyoosanue.: CBETOBOM  MHMKpOCKON, OOOpyJOBaHUE HJisi MPOBEIEHUS



HAOMIOICHUI, M3MEPEeHMI, OSKCIEPUMEHTOB, MHKpPOMIpEnaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

Jlabopamopnvle u npakmuueckue padomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHast pabota Ne 2. «3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil Moy MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

OOMeH BemecTB, WIM MeTabomm3M. ACCHUMWJIAIMS (IIaCTHYECKU 0OMeEH)
U JUCCUMUIIALIMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI E€IUHOTO IIpoliecca
Merabomu3ma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPTUM B TMOHWMAaHUU
MeTabom3ma.

Tunber oOMeHa BemlecTB: aBTOTpOoHBIN U reTeporpodHbii. Pons depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeTtoBas U TeMHOBas ¢as3bl (porocunrte3a. Peaknuu porocunresa.
OddextuBHOCTH (poTOCHMHTE3a. 3HaUueHUE (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
YCJIOBUM cpeapl Ha (POTOCHHTE3 M CIOCOOBI TMOBBIMICHUS €r0 MPOJAYKTUBHOCTU
Y KYJIbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCHHTE3UpyIolue 0akTepun. 3HaUeHHE XEMOCUHTE3a JJIs KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KieTke. PacuiemieHue BeliecTB, BbIJEICHUE
U aKKyMYJIUPOBaHUE DHEPTUHM B KIETKE. DTallbl SHEPreTUYecKoro ooOMeHa. [ mukonus.
bpoxenne u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD YHEPTETUUECKOTO0 OOMEHA.

Peakiuu matpuuHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzarus
reHeTudecko uHpopmanuu B KIeTKe. [ ©HeTHMYecKWil Ko U €ero CBOWMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarmbl
TpaHcisiiuu. KonupoBanue aMmuHokucioT. Posibs pubocom B OnocuHTe3e Oerka.

Hexknerounsie (Gopmbl ku3HU — BUPYCHl. McTopusi OTKpBITUS BUPYCOB
(AI.H. Wanosckuit). OCOOEHHOCTH CTPOCHHUS M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuidl, )KMBOTHBIX M UYETOBEKA, BBHI3HIBAEMBIC BHPYCAMHU.
Bupyc ummynonedummra uemoBeka (BUY) — Bo3Oymutens CIIWJla. OO6partnas
TPaHCKPUIIIUSA, peBepTa3za U uHTerpasa. [Ipodunaktuka pacnpocTpaHEeHUsT BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbiios, I.11. UBanosckuii, K.A. Tumupsizes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii  oOMeH», «Xioporact», «®Dotocuntesy, «Crtpoenue JIHK»,
«Ctpoenrne u (PyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «[ €HeTHYecKHil Koy,
«Bupycoe», «bakrepmodarn», «Crtpoenne u xu3HeHHbId 1wk Bupyca CII]/la,
oakTepuodaray, «Pemnukarus JJHK.

Obopyoosanue: wmopaenu-ammnkanun «Yasoenue JIHK wu  Tpanckpumnimsy»,



«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHMe U HHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UKII, WK )KU3HEHHBIN MK Ki1eTKU. MuTepdaza u mutos. [Ipoieccsl,
nporekatoume B uHTepdaze. Permmkanus — peakiuss marpuuHoro cunresa JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIL. JIUTIJTONMIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. l[uToNOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHJMBUAYAJILHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — Muto3. Craguu mutosa. [Iporeccel, mpoucxoasiiue Ha pa3HbIX
CTaJMsIX MUTO3a. broJIOrnYeckuii CMbICT MUTO3A.

[Iporpammupyemasi THOENb KIETKH — allONTO3.

@opMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrmojioe U ToJioBoe. Buabl Oecronoro
pa3MHOXKEHUA: JIEJICHHE HAJIBOE, IIOYKOBAHME OJIHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKeHue. VICKyCcCTBEHHOE KIOHUPOBAHHE
OpraHU3MOB, €0 3HAYEHUE ISl CENICKIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTIUYHUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. Ilpomeccel, npoucxomsmme Ha CTaausaX Meno3a.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICil M 3HaYEHUE
Meio3a.

["ameTorenes — mpoiiecc 0Opa3o0BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEeMEHHUKU U sSsudHUKUA. OOpa3oBaHKWe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, AMIEKIETKa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHMS
AULEKIETOK U criepMaro30u0B. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTtHe  (OHTOTEHE3). OMOpUOHAIILHOE  Pa3BUTHE
(omOpuorenes). Jranbl AMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX >KHMBOTHBIX:
npo0eHue, racTpyJsiius, OpraHOT€HE3. [TocTomOproHanbHOE  pa3BUTHE.

Tunel MOCTAMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HENpsMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIE
YPOACTBA.

Poct u pa3Butue pacreHnid. OHTOreHE3 LIBETKOBOTO PACTEHHSI: CTPOEHUE CEMEHH,
CTaJINM Pa3BUTHS.

Hemoncmpauuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3MHOXKEHUS  OPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTMBHOE Pa3sMHOXKEHUE PACTCHUIY,
«Jlenenue kineTku 6akTepuily, «CTpoeHue MOJIOBBIX KIETOK», «CTPOECHUE XPOMOCOMBI,
«Knerounsiii uki», «Pemmukarmua JHK», «Mutoszy», «Mehos», «IlIpsmoe n Henpsimoe
pazButue», «l'amMeToreHe3 y MIICKONMUTAIONIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyoosanue: MHKPOCKOTI, MHKPOITPENapaThl «CrniepMaTo30uibl
MJICKOTIUTAIOWIETO», <« SlilekneTka MieKkonuTaromero», «KapuokuHes B KieTkax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-aniuiukamnus «Jlenenue knerkmw», moxaens JHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.



Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTpENnapaTax».

JlabopatopHasi padota Ne 4. «M3yyeHue CTpOECHHUs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieAcTBEHHOCTh U H3MEHYUBOCTH OPraHNU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posib nuromoruum
1 SYMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKU. BKJam pocCHICKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHUIOJOTHUECCKUN, ITUTOTCHETUICCKUM,
MOJIEKYJISIpHO-TeHETHUECKUil). (OCHOBHBIE TE€HETUYECKHE TMOHATHSA. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI TPHU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonorubpuiHoe CKpeluBaHue. 3aKOoH eMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAaHUA. 3aKOH paCIICIUICHUS MPU3HAKOB. [ UIIOTE€3a YMCTOTHI TaMeT.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JIuruOpuHOE CKpeIIMBaHWE. 3aKOH HE3aBUCHMOTO HACIICIOBaHHS IPU3HAKOB.
[{uToreHeTuyecKkue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHMs.  AHAIU3UPYIOIIEE
CKpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEIIMBAHUA I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerieHHOEe HaclieoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY
HACJIEIOBAHUIO T€HOB. HapymieHne cuerieHust reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OINpEIeIeHUE Ioja. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbIE K T€TEPOTaMeTHBIE OpraHu3Mbl. HaciieqoBanue npu3Hakos,
CUETUICHHBIX C TIOJIOM.

N3menunBOCTh. BUIbI N3MEHUYNBOCTHU: HEHACJICACTBEHHAS U HACIEACTBEHHAsA. Posib
Cpelbl B HEHACJICJCTBEHHON WM3MEHYMBOCTH. XapaKTEPUCTHKA MOIUMDUKAITMOHHON
M3MEHYMBOCTH. BapuannoHHBIA psAO W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KojinuecTBeHHbIE M Ka4€CTBEHHBIC MMPU3HAKU U X HOpMa peakinu. CBoiicTBa
MOIU(DUKAIIMOHHOW H3MEHUYUBOCTH.

HacneactBennas, WM TE€HOTUNHYECKAs, M3MEHUYHUBOCTh. KomOMHaTHBHAS
W3MEHYMBOCTh. Mel03 U MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MyTtanonHass u3MeH4uBOCTh. Kraccudukamuss MyTanuii: TeHHBIE, XPOMOCOMHEIE,
reHoMHbple. Yacrota W mpuuMHBl MyTauuid. MyTtareHHsle  (akTophl. 3aKOH
TOMOJIOTHUYECKUX PSAJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBuioga.

BuesnepHas HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotumn denopeka. OCHOBHBIC METOAbI TEHETUKH YEJIOBEKA:
reHeaJornueCcKui, OJIM3HEIOBBINA, IUTOTEHETUYECKUN, OMOXUMHUYECKUM, MOJIEKYJISIPHO-
T€HETUYECKUU. CoBpemeHHOE ONpEAEIICHUE TE€HOTHUIIA! ITOJTHOTEHOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ rnomonlpto [I[P-ananu3a.
HacnencrBenHnie 3a001eBaHus YeJIOBEKA: TEHHBIE 00JIE3HU, O0JIE3HU C HACJICACTBEHHOM



IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CtBosoBble KieTKU. IIpuHLUIBI 310pOBOrO 00pa3a KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX OoJe3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B MPEJOTBPALLIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennennb, T. Mopran, I'. ne @pus, C.C. UYerBepuKOB,
H.B. Tumodeer-Pecosckuii, H.J1. Bapuios.

Tabauyvt u cxemol: «MOHOTHOPHUIHOE CKPEIIMBAHME U €T0 IUTOrCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IUTOTCHETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBaHue», «lluTonornyeckue OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHus», «Menos», «B3anmMoAeHCTBUE aJUIeNbHBIX TE€HOBY», «l eHeThueckue
KapThl PACTEHUM, >XUBOTHBIX M 4YelIOBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTH
HAaCJICIOBAHUS, CIIEIJICHHOTO C TOoJIoM», «KapuoTumbl yenoBeKa U KUBOTHBIX», «Buis
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHYUBOCTHY, «HacnegoBanue pesyc-
bakTopay, «I'eHeTHuKa rpynn KpoBu», «MyTarimoHHass U3MEHUYUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HenonmHoe  momuHuMpoBaHHe»,  «JlurmOpumHoe  ckpemmBaHue», «llepekpécr
XPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatropnas pab6ota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUIAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

Jlabopatopnasi pabora Ne 7. «AHanu3 mMyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padota Ne 2. «CocTaBieHre U aHATTU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o meHTpax MPOUCXOKACHUS U MHOTO0Opa3usi KyJbTYPHBIX PAaCTECHUH.
[{eHTpBI TPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJbl CeJeKIMU. MaccoBblii M HMHIMBUIYAJIbHBIA OTOODPHI
B CEJICKIIMM pACTEHUM U KUBOTHBIX. OIlEHKa 53KCTEphepa. bBIM3KOpOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nmuuudg. CKpelnuBaHue YuCThIX JUHUH. ['eTepo3uc,
win rubpuaHas cwia. HeponcTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MoJy4YeHUE MOJUIIIIOUIOB.
JlocTrxkeHus CeIeKUNNA PaCTeHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOuHanTHOW JIHK m Tpancrennsix opranm3moB. Kierounas wHXEHEpHS.



Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHui. KiionupoBaHune
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  DKOJOTMYECKHE
u sTryeckue npodaemsl. MO — reHeTHuecKkd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpauuu:

llopmpemwvi: H.U. BaBunos, U.B. Muuypumn, I'.Jl. Kapneuenko, M.®. lBanos.

Tabauywl u cxemvi: kapTa «L{eHTpBI TPOUCXOKIEHU U MHOTOOOPA3Us KyJIbTYPHBIX
pacteHuit», «llopoabl aOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PpPACTCHHID,
«Otnanénnas rudpuauzanus», «Padoter akagemuka M.®. MBanoBay, «Ilonmummionus,
«OO0BekThl ~ OMoTexHoJoruW»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpOoBaHue 1 NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU MJI0JJ0B U KOPHEIUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035ICTBEHHBIE PACTEHHUS.

Jlabopamopnsie u npakmuueckue paoomai:

Okckypeust «OCHOBHBIE METOJIBI M IOCTHKEHUS CEIEKIIMU PACTEHUN U JKUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN YYacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosronnoOHHAs OMOTOTHS

IIpeanochbuUIKM BO3HUKHOBEHHMSI SBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHue 3BOTIOLMOHHON TEOpUU Ha Pa3BUTHE OUOJIOTHH U IPYTUX
HayK.

CeugerensctBa  3Boyronud.  [lameoHTONOrMYEcKue:  MOCIEAOBATEIBHOCTD
NOSIBJICHHS BUJOB B MAJCOHTOJOTUYECKOW JIETONHUCH, NEpeXoaHble (HOPMBI.
buoreorpaguyeckue: cxoAcTBO U paznuuue ¢payH U Gop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuyusi 5SMOPUOHOB pPa3HbIX BHJIOB
MMO3BOHOYHBIX.  CpaBHHUTENBHO-AHATOMUYECKHE:  TOMOJIOTHYHBIE,  aHAJOTWYHBIE,
pPYIMMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX MyTed Yy BcCex
OpPTaHHU3MOB.

OpomonnonHasa teopus Y. Jlapsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBroKylIMe CUibl ABOJNIONMU BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHUE
Opyd  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOMNpeAesl€HHAas  M3MEHYMBOCTh, OOphOa
3a CyIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tomynsuns kak eAMHUIA BUAA U SBOJIIOLINH.

JBvxymue cuibl (PaxTopbl) SBOTIONMN BUOB B IPUPOe. MyTarlmoHHBIN ITPo1iece
¥ KOMOWHATUBHAs U3MEHYNBOCTD. [lonynsuronHsie BoHbI U Apeld renos. U3onauus u
MUTPALIHSL.

EctectBenHbIi 0TOOp — HanpaBIsAomMiA hakTop 3BoIOUU. DOPMBI €CTECTBEHHOTO
orbopa.



[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOMOP(O3bl U UINO-aIANITALIUH.

Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUT00OPA30BAHNUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  PopMmbl  3BONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLHH.

[IpoucxoxneHne OT HECNEeUHATM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anusa. AJanTUBHAS paguanus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenb, @. Mromnep, A.H. CeBepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMIie», «3apoIbIiiu
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHbI 0TOOP», «MHOTO0Opa3ue COpTOB pacTeHui», «MHOrooOpasue mopoj
KUBOTHBIX», «llomymsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoanantamumny, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny, «Kapra-
cxema wMmapmpytra nyrtemectsus Y. Jlapsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOJIOTMYECKOE BU000PA30BaAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3JIMYHBIMH TUIIAMH OKpPACKH, HaOOp
IJIOJIOB U CeMsIH, KoJUieKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOTICHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIC HAMpaBJICHUS] HBOIIONUN», 00bEMHAass Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOIMAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb anmaukanusa «llepekpécTt XxpoMocom», BiIa)KHBIE
npenapathl «Pa3BUTHEe HACEKOMOTO», «Pa3BUTHE JATYIIKWY, MUKpPOIpenapar
«/Ipo3oduna» (Hopma, Mmyrauuu GOpMbI KPbUIHEB U OKPACKH TEJIA).

Jlabopamopnsle u npakmuueckue padomot:

Jlabopatopnass pabota Ne 1. «CpaBHeHHEe BHUIOB 1O MOP(HOIOTUUECKOMY
KPUTEPHIO.

JlaGoparopHass pabora Ne 2. «OmnucaHwe MNPUCTIOCOOJICHHOCTH OpraHU3Ma
1 €€ OTHOCUTEIHHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE "KU3HU HA 3emJie

JloHaydHbIE TIPEACTABICHHUS O 3apOXKICHUM JKW3HHU. HayuHbple runoressl
BO3HMKHOBEHUS KM3HU Ha 3emiie: a0UOreHe3 W MaHClepMus. XUMHUUYecKas: HBOJIIOIMS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUYCCKOW HBomronuu. HadvanpHble d3Tambl  OHOJIOTHYECKOM
somonuu. l'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE MPOTOKIETKU. IlepBble kietkn u ux sBomonusa. dopmupoBanue
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pa3zButne xu3Hum Ha 3emsie mo 3pam U nepuoaaM. Karapxeil. Apxeickas



U npoTepo3orickas 3pbl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUNCKUIA, OPAOBUKCKUH,
CWIYPUMCKUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30¥cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUI, METIOBOM.

Kalino3olickas spa u €€ neproibl: aJIEOr€HOBBIN, HEOIT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUU PACTUTENIBHOTO U dKUBOTHOTO MUpPA. ApoMop(]O3bl Yy paCTEHHI U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpaxeHue 3BOOLUH. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

OBOJIOLMS 4YeoBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpencraBieHUi
O MPOUCXOKICHUH YeloBeKa. MeToibl u3ydeHus anTponorenesa. CXoACTBa U pa3Inuus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cuibl (pakTopbl) anTponorene3a. HaciiencTBeHHass ©3MEHYUMBOCTh U
eCTeCTBEHHBIN 0TOOp. OOIecTBeHHBIM 00pa3 >KU3HM, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTagMM M BETBH JBOJIOLMHM YEJIOBEKA: ABCTPAJIONUTEKH, UYenoBek
yMeJblid, YenoBek MpAMOXOoIdiui, YenoBek HeaHIepTaIbCKUM, UenoBeK pa3yMHBIN.
Haxoaku mckomaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHHUS, 00JACTh PacHpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 XKU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOMIHAsA (€Bpa3uiickasi),
HErpo-aBCTpaJIoNiHasl (3KBaTopuaibHasl), MOHIOJIOMJHAs (a3UaTCKO-aMEpPUKAHCKas).
YepTbl NPUCHOCOOJECHHOCTH IMPEICTABUTENEH YENOBEYECKUX pac K YCIOBUSM
CyllecTBOBaHMs. EnquHCTBO yenoBeyeckux pac. Kputuka pacusma.

Jemoncmpavuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.W. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuuyer u cxemwr: «Bo3nukHOBeHHe COJIHEUHOM CHUCTEMEI», «Pa3Burune
opraHuueckoro  mupa»,  «PacturenbHas — KIeTka», <« KUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «CoBpeMEHHasi CHCTeMa OpPraHUYecKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YeIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJCOHTOJIOTMYECKNX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/lpeBHenmme goan», «/peBHue moau», «llepBele  COBpeMEHHBIE  JIIOANY,
«HemoBedeckue paco».

Obopyodosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJONMUTEKA,
MUTEKAHTPOTa, HeaHJePTalIblla, KPOMAHBOHIIA), CJICTKU WIN U300paKeHNs KaMEHHBIX
opyaMii  TIEpBOOBITHOTO  4YeJoBeKa  (KaMHHU-YOMIEphl,  pyoOwmwnra,  ckpebia),
reOXPOHOJIOTHYECKass Tabnuia, Koulekiusa «DOopMbl COXPAHHOCTA HMCKOTAEMBIX
YKUBOTHBIX U PACTCHUIN».

Jlabopamopuvie u npakmuueckue paoomoi:
[Ipaktueckass pabora Ne 1. «lM3ydeHue HUCKOMaeMbIX OCTaTKOB paCTEHHM
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcust « DBOIIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIU KpaeBeqUeCKUl My3el).



Tema 3. Oprann3mMsbl 1 OKPYKAOIIAs Cpeaa

DKOJIOTHSI KaK HaykKa. 3aJadyd W pas3/iesibl AKOJOTMU. MeToabl 3KOJOTMYECKHX
UCCJIENOBAaHUN. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYLIHas, [OYBEHHas,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue  ¢aktopel. Kmaccuduxamuss — sxonmoruyeckux — (pakTOpOB:
abuoTnyeckne, OMOTHYECKHE U aHTPOIOTeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBl.

AbGuotnyeckue QakTophl: CBET, TeMIepaTypa, BIAXHOCTb. DoTonepuoausm.
[TpucnocoOnenust OpraHu3MoB K JAEWCTBUIO abuoTHueckux (aktopoB. buonoruueckue
PUTMBI.

buotnueckue ¢akrtopbl. Bugsl OMOTHYECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO3 U ero ¢opmsel. IlapasuTusMm, Koomepauus, MyTyalusM,
KOMMEHCAJIU3M  (KBapTHUPAHCTBO, HaxJICOHMYECTBO). AMEHCaIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUUA  JUIsl  CYLIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKU NOMYIsiuuU. OCHOBHBIE ITOKA3aTENN MOIYJISILUU:
YUCIIEHHOCTD, IIOTHOCTh, POKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUrpanud. JnHamuka
YUCJICHHOCTH ITONYJISIUU U €€ peryJIsausl.

Hemoncmpayuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkelns.

Tabnuyer u cxemsvi: xapta «llpupognsie 30HBI 3emin», «Cpenbl OOWUTaHMS
Opranu3moBy»,  «@otonepuoausm»,  «llomymsauum», «3aKOHOMEPHOCTH  POCTa
YUCJIICHHOCTHU NOMyJsiuy nHQy30puu-Tyhenskny, «lumesrie menm.

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckne OCOOECHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pPa3BUTUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJIAIMA Pa3HBIX BUIOB
pacTeHu».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI

CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBasl,
POCTpaHCTBEHHasA, Tpoduueckas (nuienasi). Buabi-noMmuHantel. CBsi3u B OMOLIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (AKocHucTeMbl). [loHsAITHE 00 SKOCHCTEME M OMOTCOIICHO3E.
OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, PEAYIIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KOocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucTeMbl. [Inmesbie niemu u cetu. OCHOBHBIE TIOKa3aTeNd YKOCUCTEMBI: OroMacca,
OPOAYKIMsI. OKOJOTMYECKHE TMUPAMHIbI: TPOAYKIIMHM, YHUCICHHOCTH, OHOMACCHI.
CBoMCTBa 3KOCHUCTEM: YCTOMUNBOCTh, CAMOpPETYJIIsilus, pa3BuTHe. CyKiieccus.

[IpupoaHbIe 3KOCHUCTEMBI. DKOCHUCTEMBI 03Ep MU PEK. DKOCHUCTEMa XBOWHOTO



WM [IAPOKOJIMCTBEHHOTO Jieca.

AHTPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Ypb6osKOoCHCTEMEI.
buonornyeckoe u X0351MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pa3us Ha 3eMIie.

VYuenue B.W. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa Ouochepsl.
KuBoe BemectBO M ero QyHkuuu. OcobeHHOoCcTH Ouochepbl Kak IIOOaNbHON
IKOCUCTEMBI. /[nHaMHuueckoe paBHOBECHE M oOpaTHas CBs3b B Orocdepe.

KpyroBopoTsI BeliecTB 1 OMOT€OXUMUYECKHE IIUKIIBI SJIEMEHTOB (YIiIepoa, a30Ta).
3oHanbHOCTHL Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3emiau. AHTPONOTEHHBIE W3MEHEHHsS B Ouocdepe.
['moGanbpHbBIE 3KOJOTHYECKHE TPOOIIEMBI.

CocyuiecTBoBaHHE TPUPObI U yesioBeuecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak
OCHOBa ycTonumBocTH Omocheprl. OCHOBA paIrOHAIBLHOTO YIIPABJICHUS MPUPOIHBIMU
pecypcaMu U UX MCTOIb30BaHue. JJoCTikeHus: OMOJIOTHU U OXpaHa MPUPOIbI.

Hemoncmpayuu:

Ilopmpemuwi: A JIx. Tenciu, B.H. Cykaués, B.. Bepnaackuii.

Tabauyvr u cxemwvi: «llumesbie nenu», «bUOLEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie  cooOmiecTBa», «llemm mnuTaHus», «DKoJIOTHYECKass MUPAMUIA,
«buochepa u uenoBek», «IKOCHUCTEMAa HIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéma», «ArpoueHos», «lIpumepHepie aHTPONIOTEHHBIE
BO3JICICTBUS HAa TMpUpPOAY», «BaxHelllne WCTOYHUKM 3arpsi3HEHUST BO3AyXa H
IpyHTOBBIX BOaA», «llouBa — BakHeimas cocTtaBistomas Ouocheps», «DaKTOphI
nerpanamnuu nousy, «IlapaukoBbiid 3G PexT», «PaKTOPHI paIMOAKTUBHOTO 3arpsi3HCHUS
ounochepr», «O6mIas cTpykrypa omocdepoi», «Pacnpoctpanenue xxu3nu B 6uochepe»,
«O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoga B 6uochepe», «KpyroBopor
a30Ta B IPUPOJIEY.

OOGopynoBanue: Mojelb-anmuiuKamus «Tunuunele OWOILIEHO3bI», TepOapuid
«PacTtutenbHble cooOuiecTBa», Koyekuuu «buouenos», «Bpeautenun BakKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», TepOapuul M KOJJIEKIIMM PACTEHUW W KUBOTHBIX,
MPUHAJJICKAIINE K Pa3HbIM JKOJIOTHYECKUM TrpynmnaM oJHoro Bujaa, KpacHas kHura
Poccuiickoit @enepanuu, n300paKeHUsI OXPaHIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
1O BUOJIOI'MM HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUSA

CornacHo ®I'OC COO ycraHaBiaMBarOTCsl TpeOOBAaHUS K pPE3yJibTaTaM OCBOCHHS
OOy4arolMMHUCST ~ IPOrpaMM  CpeJHero  oO0miero  oOpa3oBaHUs:  JMYHOCTHBIM,
METaIPEAMETHBIM U PEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI



B cTpykType JHMYHOCTHBIX pe3yJbTATOB OCBOEHUS Mpeamera «buosiorus»
BBIJICJICHBI CJICAYIOIIHME COCTABIISIONIME: OCO3HAHHME OOYYaIOIIMMUCA POCCHUMCKON
TPAXJAHCKOW HJCHTUYHOCTA — TOTOBHOCTM K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTHU
U CaMOOIIpe/IeTICHHI0, HAJTMYUe MOTUBAIIMU K OOYYEHHUIO OMOJIOTHH, 11eJICHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJICHHN JIMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX  TPaauLUMA  pa3BUTUA  OHOJOTMYECKOTO  3HAHMS, TOTOBHOCTH
U CIIOCOOHOCTh OOYYAIOIIUXCSA PYKOBOJICTBOBATHCSA B CBOCH JESATEIBLHOCTH IIEHHOCTHO-
CMBICIIOBEIMU YCTAaHOBKAMH, TPUCYIIUMH CHUCTEME OHOJIOTHYECKOT0 OOpa3oBaHMS,
HaJIMYue SKOJIOTMYECKOI0 TMPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTh €M U CTPOHUTH
JKU3HECHHBIE TIJIAHBI.

JInuyHOCTHBIE pe3yJbTAaThl OCBOCHHSI TpeaMeTa «buomorusy» mocTuraroTcs
B €IMHCTBE YyYEOHOM W  BOCHUTATEIbHOW JEATEIBHOCTH B  COOTBETCTBUU
C TPaAWLIMOHHBIMH POCCUHUCKHMH COLUUOKYJIBTYPHBIMUA, HUCTOPUYECKUMHU U HYyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMU B OOIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpoIeccaM CaMOIIO3HAHUs, CAMOBOCIUTAaHHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW IMO3ULHUMU JIMYHOCTH, HATPUOTHU3MA, YBAKECHUS
K 3aKOHY M TPaBOINOPAJIKY, YEJIIOBEKY TPYyJa WU CTaplIEMy ITOKOJICHUIO, B3aHMMHOIO
YBOKEHUS, OEPEKHOrO0 OTHOUIEHUS K KyJIbTYPHOMY HACIEIUI0 U TPAJAULMUSAM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickonn @enepanuu, MPUPOJIE U OKPYNKAKOLICH
cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUSI Y4eOHOTro mpenMera «buosorusy oTpakaroT
TOTOBHOCTh U CIHOCOOHOCTh OOYYaromuxcsi pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW MO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPUEHTALNN, MO3UTHUBHBIX
BHYTPEHHHUX YOEXICHHUI, COOTBETCTBYIOIMUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
o0lIllecTBa, PACIIMPEHHE >KU3HEHHOTO OIbITa U ONbITa JAEATEILHOCTH B MpOlecce
pean3ali OCHOBHBIX HANPAaBICHUN BOCIUTATEIBHON AEATEIIBHOCTU, B TOM YHCIIE B
YacTH:

1) rpaxaaHCKOro BOCIUTAHMSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3MIUU OOYYaromerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHa POCCUIICKOTO 00IIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TIPaBOIIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATEIbHOCTH MPU CO3JIaHUU Y4EOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIbHBIX 3aJa4, BHITIOJHEHUU OMOJIOTHYECKUX
HKCIIEPUMEHTOB;

CITIOCOOHOCTh OMpEEsaTh COOCTBEHHYIO IMO3HUIIMIO MO OTHOLIEHUIO K SIBJICHUSIM
COBPEMEHHOMU KU3HU U OOBICHSATH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJCHCTBUS JIIOJIed C pPa3sHBIMU YOEXACHUSIMH, KYJIbTYPHBIMH LEHHOCTSAMU U
COLIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS YUEOHBIX,



ITIO3HABATEJIBHBIX M MCCIEA0BATEIbCKUX 3a7a4, YBAKUTEIBHOTO OTHOLIECHHUS! K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;
TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU JAEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTTUTAHMSA:

c(hOpPMHPOBAHHOCTh POCCHUUCKONW TPAXKIAHCKONW WICHTHYHOCTH, MaTPUOTHU3MA,
YBaXXEHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHoW, ropaoctu
3a CBOM KpaHl, CcBOWO PoanHy, CBOW $3bIK W KYJbTYpy, NPONUIOE U HACTOSAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHUE K MNPUPOJHOMY HACIEAUI0 U TMAMSATHUKAM TPUPOIbI,
JNOCTUXEHUSIM Poccrn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTMH, MMOHUMAHUS 3HAYE€HUsI OMOJIOTUM B MO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO O0IIIECTBA;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIyXEHHI0O M 3ammre (OreyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) MYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS
OCO3HaHHE JTYXOBHBIX LICHHOCTEM POCCUHCKOTO HapoJa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYydyIIEro;
OTBETCTBEHHOE OTHOLIECHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEH CEMEWHON XHU3HU B COOTBETCTBHHU C TPAIAUIUASIMHU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

JCTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas OJCTETHKY ObITa, HAy4yHOIO W
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTa, TPY/a, OOLIECTBEHHBIX OTHOIIECHUIA;

IOHUMAHUE DMOIMOHAILHOIO BO3IEWCTBHS JKHBOM IMPHUPOLABI M €€ IECHHOCTH,

TOTOBHOCTB K CAMOBBLIPQKEHHIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMIICHHE POSIBISATh
Ka4eCTBa TBOPUYECKOM JTMUHOCTH;

5) ¢pusuveckoro BocnuTaHus, (GOpMHPOBAHMA  KYJIBTYPbl 30POBbSI W
IMOLMOHAIBLHOTO 0JIATrONOIyYHsI:

MOHUMAaHHWE W pean3alys 3I0pOBOro U Oe30MacHOro odpasza >KU3HU (370pOBOE
MUTaHue, COONIOJCHUE TUTHCHUYECKUX TMPaBUI U HOPM, COAaHCHPOBAHHBIA PEKUM
3aHATHH M OTIIbIXA, peryisipHas (pu3uvecKkas akTHBHOCTD), OEpEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TICUXHUYECKOMY
3JI0POBBIO;

MOHUMaHUE [EHHOCTH TMPaBUJ WHANBUIYATBHOTO U KOJJIEKTUBHOTO O€301acHOTO
MOBEICHUS B CUTYAIHIX, YTPOKAIOMIUX 3IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHWE TIOCIHEACTBUH W HENPHUATHS BPEAHBIX TNPUBBIYEK (yIOTPEOICHHUS



aJIKOT0JIs, HAPKOTUKOB, KYpEHHUS);

6) TpyA0OBOIr0 BOCIIMTAHMA:

TOTOBHOCTbH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM [ESITCILHOCTH TEXHOJOTHUYSCKOM MU  COIHAJIBHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMMPOBATh, IIAHUPOBATh W CAMOCTOSITEIHHO
BBITOJIHATH TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHON ESITEIBbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei nmpodeccuu U peam30BbIBATh COOCTBEHHBIS
’KU3HCHHBIC TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTHKCHUH
BCEH KM3HU,

7) IKOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTMYECKHU 1I€JIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HMCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CyIECTBOBaHUS;

MOBBIIICHHE YPOBHA  HJKOJOTMYECKON  KYJIbTYpbl: NPHOOPETEHHE  ONbITA
IUIAHUPOBAHMS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCIEACTBUHN ISl OKPYKAIOIIEH
Cpebl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa »SKOJOTMYECKUX MpoldjJeM U MmyTed HX
peuieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPHUOOpPETAEMbIE MPU U3YYEHUH OMOJIOTMH 3HAHUS U
YMEHUS MPU PELIEHUU MPOOJIEM, CBA3AHHBIX C PAllMOHAIBHBIM MPUPOIONOIb30BAaHUEM
(cobmoieHne TpaBUJl TOBEAEHUS B MPUPOJAE, HAIMpPaBICHHbIX Ha COXpaHEHHE
paBHOBECHS B SKOCHCTEMAX, OXpaHy BUJOB, IKOCUCTEM, OUochepsl);

AKTUBHOE HEIPUATUE ICUCTBUM, NMPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOAHOU
cpele, YMEHHE MpPOrHO3MPOBaTh HEONArONpPUITHBIE HKOJIOTMUYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX JENCTBUI U IPENOTBPAIIATh UX;

HaJU4KMe PA3BUTOIO 3KOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KYJIbTYpHI,
OMbITA JESATENIBHOCTH 3KOJOTMYECKOM HAIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B TIO3HABAaTEJIbHON, KOMMYHUKATHUBHOW M COLMAIBHON NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKOM HAPABIEHHOCTH;

8) eHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBCHHOW IPAKTHKHA, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJILTYPHOM MHPE;

COBEPIIICHCTBOBAHKWE S3BIKOBOM W YWTATEIbCKOW KYJBTYpPhl KaK CpeAcTBa
B3aMMOJICUCTBHS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

MOHUMaHKE crerupUKr OMOJIOTHHU KaK HayKH, 0OCO3HaHUS €€ poiu B (hopMUpoOBaHUN
pPaIMOHAIIBHOTO HAYYHOTO MBINIIEHUS, CO3JaHUM  IIEJIOCTHOTO  MPECTaBICHUS
00 OKpy’KaroIleM MHpe Kak O €IMHCTBE IMPUPOJIbI, YEJTOBEKa U 0OIIECTBa, B MIO3HAHUH
NPUPOAHBIX 3aKOHOMEPHOCTEH H PEIICHUH TMPOOJIeM COXpaHEHUs MPUPOTHOTO
paBHOBECHS;



yOSXKIEHHOCT, B 3HAYUMOCTH OWOJIOTMH [IJII COBPEMEHHOW ITUBUIIU3AIIHH:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEAMIIMHBI, CO3JIlaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX peIIaTh PECYPCHBIC MPOOJIEMBl Pa3BUTHs YEIOBEUYCCTBA,
MOWCKa MyTeld BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX IMpobiieM u olecreyueHus
Mepexola K YCTOMYMBOMY pa3BUTHIO, PALlMOHAJIBHOMY HCIIOJIb30BAaHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTDH B MOJYYEHHH OMOJOTUYECKUX 3HAHUM B IIEJISIX MOBBIIICHUS
oOmmIelt KyJIbTyphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, KaK COCTaBHOW 4YacTH
(GYHKUIHMOHATIBHOM TPaMOTHOCTH  oOydamommxcsd, (opMUpyeMod TNpU H3YUYEHUU
OHOJIOTHH,

MMOHUMAaHUE CYIITHOCTH METOJIOB ITO3HAHWSI, HCII0JIb3YEMbBIX B €CTECTBCHHBIX HAayKax,
CIIOCOOHOCTH HCIOJIB30BaTh MOJIy4aeMble 3HAHUS NIl aHAIM3a U OOBSICHEHUS SIBIICHUMN
OKPYXAIOIIEr0 MHpPA W MOPOUCXOASIIIMX B HEM HW3MCHEHUW, YMEHHE JelaTh
00OCHOBAaHHBIC 3aKJIIOUCHUSI HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIOMIUXCS JAHHBIX
C LEJIBIO MTOJIyYE€HUsl TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CAMOCTOSITENIbHO MCIIOIB30BATh OMOJIOTMUECKUE 3HAHUS JIJIS PEIICHUS
po0JIeM B pealIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHWE [IEHHOCTA HAYYHOW JI€SITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO U UCCIIEAOBATEINBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HETPEPHIBHOMY O00Pa30BaHUIO U CaMOOOPA30BaAHUIO,
K aKTHUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUI MO OUOJIOTHU B COOTBETCTBUU C )KHU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHHS y4eOHOro mnpeaMera «bUOTOTHS»
BKJIIOYAIOT:  3Ha4YUMble Uil (OPMUpPOBAHMS  MHPOBO33PEHUS  OOYyYarOIIMXCS
MEXIUCITUTUIMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATUS, OTPAXKAIOIINE
[ETOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIEHU(PUKY METOOB MTO3HAHMUS, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPTHs, SIBIICHHUE, MPOLECC, CUCTEMA, HAYYHBIH
(dbakT, TPUHLMI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHMUE,
HaOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHbIE yUeOHbIE NeUCTBUS

(mo3HaBaTebHbIC, KOMMYHHKaTHBHBIC, PETYJIATHBHEIC), o0ecreYnBaroIIne
dopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH M  COLMAJIbHOW  KOMITCTECHI[UH
o0y4Jarommxcs, CIIOCOOHOCTH O0y4JaroIIMXCs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHUE 3HAHUS M YyHUBEpPCAJbHbIE Y4COHBIC
JICCTBYS B IO3HABATEIBHON U COIMAIIBHOWU MTPAKTHUKE.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIEC Y4eOHbIE JEHCTBUS
ba3oBble joruyeckme 1eMCTBUSA:

CaMOCTOSTENbHO (OPMYTUPOBATh U aKTYaJTU3UPOBATH MPOOJIEMY, paccCMaTpUBAaTh
€€ BCECTOPOHHE;

HCIIOJBb30BAaTh IIPU OCBOCHHUHU 3HAHUHU HpI/IéMBI JJOTUYCCKOT'O MBIIIJIICHUA (aHaJII/ISa,



CHHTE3a, CpaBHEHUS, KiIaccuuKammu, 0000IIeHNs), pACKPBIBATH CMBICII OMOJIOTUIECKUX
NOHATUH (BBIACNATh WX XapaKTEpHbIE TMPU3HAKW, YCTAHABIUBATH CBSA3U C JIPYTUMU
MOHSATUSIMU );

OTIPEIENATH TSN JISATSILHOCTH, 3aaBasi TapaMeTPhl M KPUTEPUU UX TOCTHKCHUS,
COOTHOCHUTH Pe3yJbTaThl IEITEIbHOCTHU C MOCTABICHHBIMU LESIMU;

MCIIOJIH30BaTh OMOJIOTUYECKUE TIOHITHS JIJIs1 00BsICHEHUS (DaKTOB U SIBJICHUH KUBOU
IPUPOBL;

CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTHBHBIC, ICTyKTUBHbBIC, IT0 AHAJIOTHN),
BBEISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYMsSI B PAacCMAaTPUBACMBIX  SIBIICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJICTFHBIC CPEICTBA IS TPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTHUBOPEUUI
Pa3HOTO POJIa, BRISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUS MPOOJEeMbl ¢ YYE€TOM aHalM3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMATEPHUATBLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh, OIICHMBATh COOTBETCTBHE PE3YyJIhTAaTOB
[EJIsIM, OLICHUBATh PUCKU TIOCIIEJICTBUN JEATEIHHOCTH;

KOOPJIMHHUPOBATh M BBHITIOJIHATH PaO0OTy B YCIOBHSX PEATbHOTO, BUPTYaJIbHOTO
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ucciieoBare/ibCKue 1eiiCTBUA:

BJIQJICTh HaBbIKAMU YYEOHO-UCCIIENOBATENLCKOW M TMPOEKTHOM JesATEIbHOCTH,
HaBbIKaMU pa3peleHus IpodiieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHMS NMPAKTUYECKUX 3a/ad, NPUMEHECHHUIO PAa3JIMYHBIX METOJOB
ITO3HAHUS;

HCIIOJIb30BaTh PA3JINYHBIE BUJIBI ACATEIBHOCTH 10 NOJIYYEHUIO HOBOTO 3HAHUSA, €T0
WHTEpIpEeTaluu, MPeoOPa30BaHUIO U TPUMEHEHHUIO B yUEOHBIX CUTYAIUsAX, B TOM YHCIIC
IIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX TPOEKTOB;

dbopMHpOBaTH HAYYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MMOHITUAMU U METOIAMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 3a4a49H B 00pa30BaTEIbHON ACATSILHOCTH
Y )KU3HCHHBIX CUTYAITUsX;

BBISBJISITH IPUUMHHO-CJICJCTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3aJ1auy, BbIABUTATh
TUMOTE3y €€ pelieHus, HaXOIUTh aprYMEHTHI JUIsl I0Ka3aTeIhCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MMapaMeTPhl U KPUTCPUH PCIICHHS;

aHAJIM3UPOBaTh TOJIYYCHHBIC B XOJC PCIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUCCKH
OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHUTyallMsIM, OIICHHUBAThH IMPUOOPETEHHBINA  OIIBIT;

OCYIIIECTBJISTH II€JICHANIPABICHHBIN MOVCK IMEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS
B Ipo(hecCHOHATILHYIO CPEY;

YMETh IIEPEHOCHTh 3HAHUS B IIO3HABATCIIBHYI0O M MPAKTHYECKYIO 001acTH
KU3HEACATCILHOCTH,



YMETb UHTCIPHUPOBATE 3HAHUS U3 PA3HBIX IPCAMCETHBIX 06JI&CT€I>1;
BBIABUT'aTb HOBBIC UACHU, IIPCJIAraTh OPUTHHAJIBHBIC IIOAXOAbI 1 pCHICHUS, CTABUTDH
HpO6J’ICMBI " 3a1a41, JOIIYCKAIOIIHNC aJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora c undopmanmueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(OpManuu (TEeKCTe y4eOHOTro
ocoOsl, HAyYHO-TIOMYJISIPHOM TUTEpaType, OMOJIOTUYECKUX CIOBAPSX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHere), aHaIM3upoBaTh WHGOPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ JT0CTOBEPHOCTDh U
HEIPOTUBOPEUYHBOCTb;

(GopMyTHUPOBATH 3aMPOCH U MPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
OMoNornuecKoi HHPopMaI, HeOOX0IMMOM [ BHITOJIHEHUS yUEOHBIX 3a/1ay;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TE€XHOJIOTH, COBEPILICHCTBOBATh KYJIbTYPY AKTHBHOTO MCIOJb30BaHUS PA3THYHBIX
IIOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMAJIbHYIO (DOPMY MpeCTaBICHUS OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

HCIIOJIL30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEICTBA MpU paboTe ¢ OMOIOTUUYECKOM
uH(popManuen: TPUMEHATh XMUMHYECKUE, (PU3MYECKHEe M MATeMATHYECKHE 3HAKU U
CUMBOJIBL, (hOpMYJIbl, a00pEeBUATYPY, HOMEHKJIATYPY, UCIOIb30BaTh U IPEOOPa30BbIBATh
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJIETh HAaBBIKAMM PACIIO3HABAaHUSA M 3alUThl MH(GOpMAaLK, WHPOPMALIMOHHON
0€3011aCHOCTH JIMYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIE AeiCTBUS
Oo0wmenne:

OCYIIECTBIISITh KOMMYHHMKAIlMM BO BCEX cdepax KHU3HU, aKTUBHO Y4acCTBOBATh
B JIMajore Wid AUCKYCCHMU IO CYIIECTBY OOCYyX AaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHHUSI OTHOCUTEIBHO BBIOJHEHMS MpEIaraéMou 3a/1auu,
YUHUTBIBATh MHTEPECHI U COIIACOBAHHOCTD IMO3UIMN APYIMX YYACTHUKOB JHAJIOTA WIN
JTUCKYCCHUN);

pacno3HaBaThb HeBepOaJbHbIE CpeAcTBa  OOILIEHUs, [OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYyallUd, YMETh
CMST4aTh KOH(JIUKTHI U BECTH I1EPETOBOPHI;

BJAJE€Th pa3jIMYHbIMH CHOcOO0aMH OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpEHUs IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIICHHE K COOECEAHUKY U
B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUKY 3pPEHUS C MCIIOJb30BAaHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAasI 1eATEIbHOCTD:

OHUMAaTh W UCITOJIB30BATh MPEUMYIIIECTBA KOMaHIHOW U MHANBUAYAILHON pabOThHI
IIPU PEIICHUN OHMOJIOTHYECKOM MPOOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTD IIPUMEH EHHUS
IPYyNIOBBIX (POPM B3aUMOJICHCTBHUS MPU PEIICHUH YUYSOHOM 3a1a4u;



BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX ICUCTBUM C YIETOM OOIINX HHTEPECOB
Y BO3MOKHOCTEMN KaKJIOT0 YI€HA KOJUIEKTHUBA;

IPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUSA M0 €€ IOCTHKEHUIO: COCTABIIATH IUIAH JIEUCTBUN, PACIIPENEIISTh POJIM C YUETOM
MHEHUU YyYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaKIOTO yYaCTHHKA KOMAHIIBI B OOIIHIA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE  IPOEKThI, OLEHUBATh MWJEH C T[O3WLIHU HOBU3HBI,
OPUTHHAJIBHOCTH, IMTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe y4eOHbIE eHCTBUA
Camoopranusauus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISIBJICHUS TPOOJEM U UX PEUICHUS
B 'KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIC M CMBICIIOBBIE YCTAHOBKU B
CBOUX JICUCTBUSX U MOCTYIKaX MO OTHOLICHHIO K KUBOW IPUPOJIE, CBOEMY 3/10POBBIO U
3JI0POBBIO OKPYKAIOIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh TO3HABATEIbHYIO JEATEIBHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 00pa30BATEIIHLHOM
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUS] MPOOJIEMbI C YYETOM HMMEIOIIUXCS
pECypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUN;

JaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacHIMpATh PAMKH y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOP, AapryMEHTHUPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
32 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSIBICHUIO LIMPOKON 3pYIUIMN B pa3HbIX
0o0NacTsAX 3HAHWM, IMOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTEIbHBIM W KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJa/IeTh HaBbIKAMH IMO3HABATEIbHOM pedieKkcHr Kak OCO3HAHMS COBEPIIAECMBIX
JNEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMi, UCIOJIb30BATh
npueémMbl pedIeKCUU JJIsl OLICHKU CUTYAaIlMH, BBIOOpA BEPHOTO PEILICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHHXKEHHMIO;

NPUHUMATh MOTHBBI M @PTYMEHTBI IPYTUX P aHAIHU3E PE3YJILTATOB JACSITEIIbHOCTH.

IlpunsaTHe ceds U APYrux:
MPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTAaTKU U JOCTOMHCTBA,



[IPUHUMATH MOTHUBBI U ApIYMEHTBI IPYTUX [IPU aHAIU3€E PE3YJILTATOB AEATEIbHOCTH;
MIPU3HABAaTh CBOE MPABO U MPABO APYIMX HA OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MTO3ULUU IPYTOro YeJI0BEKA.

IHNPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynbrarhl ocBoeHus mporpaMMbl COO no 6uosnoruu Ha 6a30BOM
YpOBHE BKIIOYAIOT crenuduueckue s yueOHoro mpeamera «buonorus» HaydyHbIe
3HaHMS, YMEHHS M  CIOCOOBI  JCHUCTBMH 1O  OCBOEHUIO, HHTEPIpPETALNH
U npeoOpa3oBaHUIO 3HAHUI, BUIBI JESITEIBHOCTH IO IOJIyYEHHUIO HOBOTO 3HAHUSA U
IPUMEHEHUIO 3HAaHUI B PA3NHMYHBIX YYEOHBIX CHTyalUsAX, a TAKXKE B pPEaJbHBIX
KU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX ¢ Owuonorue. B mporpamme mnpenMeTHble
Pe3yJIbTaThl MIPEICTaBICHBI IO TOJaM 00yUYEHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHUs yueOHOTro mpenmMera «buonorus» B 10 kinacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME HayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbI
MHpa M HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJOTMH, (PYHKIHMOHAIBHOM TIPAaMOTHOCTH  4eJOBEKa
JUTSL pELLIEHUS )KU3HEHHBIX 337124,

YMEHHE PacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB U TMOHSATHI: KU3HB,
KJIETKa, OpraHu3M, MeTaboi1n3M (0OMEH BELECTB U MPEBpaIlleHUEe SHEPTUH), TOMEOCTa3
(camoperynsiuus), ypOBHEBasi OpraHuM3alUsl >KUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoayKuusi), HaCJIeJCTBEHHOCTh, U3BMEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHME u3Jlaratb  OHOJOTMYEecKHMe Teopun  (KJIETOYHAas, XpOMOCOMHas,
MyTAallMOHHAsI, LEHTpaJbHAs JI0rMa MOJIEKYJIApHON Ouonorun), 3akonsl (I'. Mennens,

T. Moprana, H.1. BaBunoBa) u ydyeHus (0 LEHTpax MHOTooOpasusi U MPOUCXOKICHUS
KyJabTypHbIX pacteHud H.M. BaBumoBa), omnpenensiTe rpaHuillbl UX HTPUMEHUMOCTH
K )KUBBIM CHCTEMAM;

YMEHHUE BIAJETh METOJAMH HAyYHOTO TMO3HAaHHWA B OHOJOrMU: HaOIOJIEHUE
YU OINMCAaHME >KUBBIX CHUCTEM, IPOLECCOB W SBICHUW, OPraHU3AlMs U MPOBEICHHE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBH)KEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIY MCCIEIyEeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOJYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUHA M 3aKOHOB, YMEHHE JI€JaTh BBIBOJbI
Ha OCHOBAaHHHM MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIETOK MPOKApPHOT
U DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MpOLIECCOB: OOMEHa BEUIECTB W NPEBPAILCHUS SHEPIMM B KIETKe, (OTOCHHTE3a,

TUTACTUYECKOTO u HEPTETHYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Melo03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, WHAWBUAYAIHLHOTO pAa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMCHHUEC TIPUMCHATL IIOJMYYCHHBIC 3HAHUSA OJIA OOBSICHEHHMSI OHOJOTMYECKHUX



MIPOIIECCOB | SIBIICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C LIeNbI0 00ecneueHust 0€30IMacHOCTH CBOETO 3/I0OPOBBS U 37J0POBbS OKPYKAIOIINX JIO/ICH,
COOJIIOJIECHNST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKAIOIICH NPHUPOTHON Cpene,
MOHMMAaHUE HEOOXOIUMOCTH HCIOJIB30BAHUS JOCTIKCHUNU COBPEMEHHOW OHMOJIOTHU U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATLHOTO TPUPOIOTIOIH30BAHUS;

YMEHHUE peIaTh JIEMEHTAPHBIC TEHETUYECKUE 3aJa4l Ha MOHO- W JIUTHOPUIHOE
CKpElIMBaHUE, CIICMNICHHOE HAaclel0BaHue, COCTaBIATh CXEMbl MOHOTHOPHIHOIO
CKpEIIMBaHUS JTsl PECKa3aHus HACICIOBAHMSI TIPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHUE PabOThI, COOI0IATh TIPaBHIIa
npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PY10BaHUEM;

yMEHUE  KpUTUYECKH  OICHMBAaTh U  HMHTEPIPETUPOBATH  HHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKIIOUYAIOIIYIO TICEBIOHAYYHBbIE 3HAHUS U3 PA3TUYHBIX
HMCTOYHUKOB (CpelCcTBa MaccoBOW HH(OpPMAIUU, HAYYHO-TIOMYJSPHBIE MaTepUabl),
TUYECKUE aCMEKThl COBPEMEHHBIX HCCJIEIOBaHWA B  OHOJOTUU, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
OMooTHYeCKy0 MH(POPMAITMI0O W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIL30BATh
MOHSATUIHBIN anmapat OMOJIOTUH.

[IpeameTHble  pe3ylnbTaThl  OCBOEHUA  ydeOHoro mnpenMera  «buosorus»
B 11 ki1acce 10KHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CHCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHHBI
MHpa M HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OWOJIOTMHM, (PYHKIMOHAJIBHOW TIpPaMOTHOCTHM  YeJIOBEKa
JUTSL pELLIEHUs )KU3HEHHBIX 33/1a4;

YMEHHE pPacKpbIBaTh COAECpKaHUE OWOJOTUYECKUX TEPMHUHOB U TOHSTHH: BUJ,
NONyJISIIUsl, TEeHO(OHI, DSBOJIOIMUA, JBWXKYIIHE CHUJIbl ((aKTOpbl) HBOJIOLNH,
MPUCTIOCOOJICHHOCTh  OPTaHM3MOB, BHUA000pa30BaHUE, DJKOJIOTHUYECKUE (HAKTOPHI,
AKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYIEHTHI, e MUTAHUSI, PKOJOTUYECKas
nvpamuia, OuoreoreHos, ouocdepa;

yMEHHUE Hu3JiaraTh Ouoyiormueckue Teopuu (dBotonMOHHas Teopus Y. [lapBuHa,
CUHTETUYECKAss TEOpHUsS DBOJIOIMHU), 3aKOHbI U 3aKOHOMEPHOCTHU (3apOJIbIIIEBOTO
cxoactea K.M. bspa, depenoBaHus TJIaBHBIX HANpPaBICHUM W MYTEH 3BOIIOLUU
A.H. CesepuioBa, yuenus o 6uochepe B.M. BepHaackoro), onpenensitb rpaHULBI UX
MPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TO3HAHUS B OWoOJOrMU: HAOIIO/ICHUE
U OIMCAaHHWE >KUBBIX CHUCTEM, MPOIECCOB W SBJICHUM, OpraHU3alus U MPOBEICHUE
OMOJOTUYECKOTO OJKCIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBISBIICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE TMOJIYYEHHBIX pPE3yJbTaTOB,
HCIIOJB30BaHHBIX HAYYHBIX IOHSTHH, TEOPUM W 3aKOHOB, YMEHHE JeJaTh BBIBOIBI
Ha OCHOBAaHHUH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIICTISATH CYIIECTBCHHBIE MPU3HAKU CTPOEHUSI OMOJIOTHIECKUX OOBEKTOB:
BUJIOB, TMOMNYJSALMMA, MNPOAYLEHTOB, KOHCYMEHTOB, PEIYyILIEHTOB, OHOICOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBCHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa30BaHus, IPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJIOTUYECKUX
(GakTOpOB Ha OpraHu3Mbl, IMEpPEeHOCAa BEIIECTB M IOTOKA SHEPTrUU B HKOCUCTEMAX,
aHTPOIIOTCHHBIX N3MECHEHHUI B YKOCHUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOTreOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUSA i1 OOBSICHEHHS OHOJIOTHYECCKUX
MPOLIECCOB U SIBJIICHUM, JIJISl PUHATUS TPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KM3HU
C LIEeTIbI0 00ecneyeHus 6€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBBS OKPYKAIOITUX JIFOICH,
COOJIIOJIECHNST HOPM TpPaMOTHOTO TIOBEJCHUS B OKPYXKAIOIIEH NPUPOTHOU Cpere,
MOHUMaHUE HEOOXOAMMOCTH UCTIOIb30BAHUS JOCTUKEHUN COBPEMEHHON OMOJIOTUM JIJIst
PaIMOHAIBHOTO TTPUPOIOTIOIH30BaAHNS,

yMEHHUE pelniaTh 3JEMEHTapHble OHOJOTUYECKHE 3aJlayl, COCTAaBJISTH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B SKOCHUCTEMaXx (LIETH MUTaHMUS ),

yYMEHUE BBINOIHATH Ja0OPATOPHBIE U MPAKTHYECKUE PaObO0ThI, COOII0IaTh MpaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE  KPUTUYECKH  OICHMBAaTh U  HMHTEPIPETUPOBATH  HHOOPMAIUIO
OMOJIOTHYECKOTO COMIEepKaHMs, BKIIOUYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMIHBIX
MCTOYHUKOB (Cpe/CcTBa MaccOoBOM HH(OpMAIUM, HAYYHO-TIOMYJSPHBIE MaTepUabl),
paccMaTpuBaTh T100aTBHBIC YKOJIOTHIECKUE MTPOOJIEMbI COBPEMEHHOCTH, (JOPMUPOBATH
M0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbICE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mmas
OMOJOTHYECKYI0 MH(POPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO HCHOJIB30BATh
MOHSATUIHBIN anmapat OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KommuectBo OCHOBHEIE BUBI JIEITEIILHOCTH
pa3aeaoB U TEM [IporpamMmmHoe coaepxkanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOTro IpeameTa

Tema 1. buoJsiornsi kKak Hayka

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OUOIOTHU PackpwiBath conepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33PEHHUE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4YHas KapTHHA MUPA, HAYYHbIH METOJ,
dbunocodueit, peaurueit, STUKOMH, ranoTesa, Teopus, METOAbI
3CTETHKOM U paBoM. Pois Guonoruu HCCICAOBAHMA.
B (hOPMHPOBAHHH COBPEMEHHOR HAYYHO XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTUHBI MUpa. CucTeMa OUOJIOTUYECKUX ©€ MECTO H pOJIb CPEIH JIPYTHX
€CTEeCTBEHHBIX HayK. [lepeuncisaTh
Hayi. pazzienbl OMOJIOTUH B COOTBETCTBUE
Aemoncmpayuu: C OOBEKTaMH H3Yy4YEHUS.
Hopmpemu: 1. lapsum, 1. Menpen, HasbiBaTh BakHEHIINE OTpaACIU
H. K. Konbnos, Jix. Yorcon n @. Kpuk. | 6y norveckux snanmii n 3a/1a4H,
Tabnuywvl u cxemvl: «MeTObI TO3HAHUS crosmme miepen Guonorueii XXI B,
YKUBOU MTPUPOIBD»
1.2 | Mertoasl mo3HaHUS 1 MeToabl T03HAHUS KUBOM PUPOIbI PackpsiBaTh conepxaHue TEPMUHOB U

YKUBOU IPUPOJIbI

(HabJsroieHre, SKCTIEPUMEHT, ONTMCAHMUE,
HU3MEpeHue, Ki1acCupuKaImsi,
MOJICJTMPOBAHUE, CTATHCTHYCCKAs
00paboTKa JTaHHBIX).

Jemoncmpayuu:

TIOHATHUN: HAYYHBIM METOJI, METOIbI
HUCCJICIOBAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TTO3HAHMS )KHBOW MPHUPOIBI: HAOIIOICHHE,
AKCIIEPUMEHT, OIMIMCAHUE, U3MEPEHUE,




Tabauywl u cxemvt: «MeTOABI TO3HAHUS
YKUBOU MPUPOIBI».

Jlabopamopnwle u npakmuyeckue
pabomol:

[IpakTuueckas padora Ne 1.
«/cnonb30BaHUE pa3NIMYHBIX METOIOB
IPU U3y4YeHUH OUOTOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaThCcTUYecKasi 00padoTKa JaHHBIX

HToro uacoB o teme

2

Tema 2. dKuBble cucreMbl U

X OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IPOLIECCHI
Y UX U3YYEHUE

1

XKuBble cuctemMbl (OMOCHCTEMBI) KakK
MpeAMET U3y4eHHsI OUOJIOTUH.
OTnuyue )KUBBIX CUCTEM

OT HEOPTaHUYECKOW TTPUPOJIBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

YpoBHU opranu3anuu OHOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIN, OPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OUO-T€OIEHOTHYECKUH),
Oounoc@epHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha pa3HbIX YPOBHSIX OpTraHU3allUH.
Hemoncmpavuu:

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HW», «Y POBHU

PackpbiBaTh coJiep;KaHUE TEPMUHOB U
TIOHSATHM: CHCTEMa, OMOJIOTHYCCKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0oOMEH BEIIECTB, pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
HW3MEHYUBOCTb, PA3APAKUMOCTD,
JSHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OMOCUCTEM).
XapaxkTepu3oBaTh MPUHITUTIBI
OpraHu3aluu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOpETyYJISILUS, UEPAPXUYHOCTD.
IlepeuncnsaTh yHUBEpCAIBbHBIE CBOMCTBA
YKUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3IpaKUMOCTh, JBUKEHHUE,
rOMe0CTa3, pOCT U Pa3BUTHE,




OpraHM3aIK KUBOUIPUPOIBD).
Mopens monekynsl JTHK

HACJIEICTBEHHOCTD, H3MEHUNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MCHSIONUMCS YCIIOBHSIM).
[IpuBoANTH MPUMEPHI OMOCHUCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUU U
CpPaBHUBATH MPOSBICHUS CBONCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC ITPOIIECCHI,
MPOTEKAIOIINEe B OMOCUCTEMAX:

0OMEH BEIIEeCTB U MPEBpaIlCHUE
OHEPTUH, CAMOBOCITPOU3BEICHHUE,
CaMOPETYJISLINS, Pa3BUTHE.

CoOmronath npaBuiia 0epeKHOTO
OTHOIIICHHS K KHUBOU TIPUPOJIC

HToro uacoB o teme

1

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE

KJICTKH

3.1

XUMHYECKHUIH COCTaB
KJeTku. Boma u
MHHEPAJIbHbIE COU

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKUE DJIEMEHTHI:
MaKpO3JIEMEHThI, MUKPODJIEMEHTHI.
Bopa u MmuHepanbHbIC BellleCTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BeliecTB B kieTke. [loanepxanue
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juazpammur: «Pactipenenenne
XUMHUYECKHUX DJIEMEHTOB B HE)KHUBOMU
npupone», «PacrpeneneHne XuMUYECKIX

PackprIBaTh coqepkaHre TEPMHHOB

Y TIOHSITUIA: DJIEMEHTBI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JIUTIOJb, BOJAOPOHBIE CBSI3H;
ruApoduIbHBIE U THAPOPOOHBIE
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa KaK OJHO U3 CBOMCTB »KHUBOTO.
PacnipenensiTh XUMHUYECKUE IIEMEHTHI
0 TPyMIaM B 3aBUCUMOCTH




AJIEMEHTOB B )KMBOM IIPUPOJIEN.
Tabauywvl u cxemwvr: «Ilepuonnueckas
Ta0JIMIA XUMUYECKUX SJIEMEHTOBY,
«CTpOECHHEMOJIEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IIPCACTABUTCIILCTBA
B OPraHu3Me; XapaKTCpu30oBaTh POJIb
OTACIBHBIX 3JICMCHTOB.

BEISBIATE CBA3B MCXKIY COCTAaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYICCKOT'O
COCIHMHCHUA U CTO ®YHKHHHMH B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBath cojepxaHue TEPMUHOB U
CTpOCHHE OEIKOB AMMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHATUMN: OEJIKH, TTOJTUMEPHI, MOHOMEPHI,
Heszamenumeble 1 3aMeHHUMBIE AMUHOKUCJIOTHI, TICTITUAHAS CBSI3b,
AMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIN HNOJIMIENTH]I, JeHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (TIepBUYHAs, BTOPUYHAS, OpraHUYEeCKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH UX IO CTPOCHHUIO
XYUMHUYECKHE CBOMCTBA OEIIKOB. (rmoOynsipHbie U GUOPHILISIpHBIE OEIKN),
buonornueckue GyHkimu 6€IKOB. MEPEUYUCIIATh U XapaKTEPU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnauyvt u cxemovr: «CTpoeHue
MOJIEKYJTBI OEJIKaY.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKHE PackpriBath comepxaHue TEPMUHOB H
ouonornyeckue KaTaJIn3aTOPHI. MOHATHI: EPMEHTHI, aKTUBHBIN TIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas Celn(UIHOCTb,

cyOcTpatHas crienu(puIHOCTb.
Kodepmentsl. ButamuHBI.
Otnuuns GpepMeHTOB

OT HEOPTaHWYECKUX KaTaJIU3aTOPOB.

Ko(epMeHThI, OCTKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

Yka3bIBaTh OTINYHS (EPMEHTOB

OT HEOPTaHWYECKHUX KaTallu3aTOPOB.




Hemoncmpayuu:

Tabauywvl u cxemor: «CTpoeHue
depmeHTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUI, SKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlaboparopnas padota Ne 1. «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEPE aMUJIa3blI
WJIM KaTanas3bl)»

OOBACHATH poJib (PEepMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TIOBCEIHEBHOM KU3HU YEIIOBEKA

3.4

YrneBoapl. JInmmmuasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a u ae30kcuprdo03a), Tucaxapuasl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaJ, TIIMKOTeH, 1eJUTI0I103a).
buonornueckue hyHKIIUN yTIEBOIOB.
JIMmuapl: TPUTIIALICPUIBI,
docdonunubl, CTEpOUIBIL.
IMunpodumnbpHO-THIPOPOOHBIE CBOKCTBA.
buonornueckune pyHKITUN JIUTHIOB.
CpaBHEHHE YTJIEBOJIOB, OCIIKOB H
JUTNUAO0B KaK UCTOYHUKOB DHEPTHHU.
Hemoncmpayuu:

Tabauysl u cxemvl: «YTIAEBOIBDY,
«JInnuaen.

Obopyoosanue: 060pyI0BaHNE

PackpbiBath copepkanrie TEPMUHOB U
TIOHATHH: YTJIEBOIbI, MOHOCAXaPH/IBI,
JCaxapu/ibl, MOJMCAXapu/bl, TIIOK03a,
pubo3a, ae30kcuprbdo3a, caxaposa,
JIAKTO3a, MalIbTO3a, IEJUII0JI03a
(keTyarka), Kpaxmal, TITMKOTeH;
JUTUABI, TPUTTUIIEPUAB! (KHPBI, Macia),
dbochommmuIbl, CTEPOUIBI.
XapakTepu30BaTh YIIICBOIbI, JIUITH]IBI
KaK KJIAaCCOPTraHWYECKUX COCIUHECHUU.
KnaccudummpoBath yrieBo bl U JIATTHABI
110 CTPOCHUIO; MTEPEUUCIIATh QYHKITUN
YTIIEBOJIOB U JIUTIUIOB.

CxeMaTnyecku u300paxkaTh CTPOCHUE
MOJIEKYJ YTJIEBO/IOB, JIUIUIOB




JUTSI TIPOBEICHUS HAOJIOICHUH,
U3MEPECHH, IKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBaTh copepkaHue TEPMHUHOB U
KUCIOThL. AT® Hyxiieorniel — MOHOMEDBI MOHATUHN: IE30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kucnota (JJHK), pubonyknennosas
¢bynaknuu JIHK. Ctpoenue u byHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenue u GyHKITUH. MOJIMHYKJIEOTUIHAS LIETIh
Jlemoncmpavyuu: (TOJIMHYKJIEOTHT), KOMIIJIEMEHTAPHOCTb,
Ilopmpemuwi: [1x. Yorcon, ®. Kpuk, ¢bynkuuu JJTHK (xpanenue u nepegayda
M. Yunkunc, P. ®pankius. HACJIEJICTBEHHOW MH(OpMAIUN); BUJIBI
Tabauysl u cxemol: PHK (undopmanmonHas, TpaHcrnopTHas,
«Hyxneunossie kuciotsl; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enka», «CtpoeHue (AT®), makpospruyeckast CBA3b.
MouieKysibl ATD». XapakTepu3nupoBaTh HYKJICHHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCTMHEHUS U
MUKpOIpenapaThl HOCHUTEJIA HACIEICTBEHHON
uHbopmaIum.
OTmeuaTb 0COOEHHOCTH CTPOCHUS
MoJIeKyJI HykienHoBbIX kucioT (JJHK,
PHK) u ATO.
CxemaTHuecku U300paxkaTh CTPOCHHUE
HYKJICOTHUJIOB, MOJIEKYJ HYKJIEHHOBBIX
kuciotr, ATD
3.6 | Uctopus u meToapl [uronorust — HayKa O KIIETKE. PackpbIBaTh cosepKaHUE TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJCHCTBUS UaeH U (aKTOB
B HAyYHOM I1O3HAHMH.

MOHATUMN: KJIETKA, [TUTOJIOTHS;
PACKpBIBATH COAECPKAHUE MOJIOKECHUIN
KJIETOYHOM TEOPUH.




MeToapl U3y4eHHS KIETKH.
Hemoncmpayuu:

Ilopmpemui:

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

M. lInennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C IIOMOIIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHKPOCKOIIa

[lepeuncrnaTh u XapakTepU30BaTh
OCHOBHBIC METOJIbI U3YUYCHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
1eHTpudyrupoBaHue, KyJIbTUBUPOBAHNE
KJICTOK M TKaHEH)

3.7

Knerka
KaK [1eJI0CTHAasd
JKHUBasg CUCTEMA

Knerka xak nemoctHas ;kuBasi CUCTEMA.
OO0mre MpU3HAKU KIETOK: 3aMKHYyTast
Hapy>kHast MemOpana, MmoJiekyisl JJHK
KaK TeHETUYECKUH arapar, cucrema
cuHTe3a Oenka. TUIbl KIETOK:
AYKApPUOTHUYECKAd U MPOKAPUOTUYECKASL.
Oc00EHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6axrepwuii. CTpoeHue
AYKApPUOTUYECKOMN KJIETKH. OCHOBHBIE
OTJIMYUS PACTUTEIIBHOM, J)KUBOTHOM U
rpubHO# KieTku. [loBepxHOCTHBIE
CTPYKTYpPHI — KJIETOUHAsl CTCHKA,
TJIMKOKAJIUKC, UX (QYHKIIUH.
[Tnasmatnyeckas MemOpaHa, €€ CBOMCTBA
U QYHKIUH.

PackpeiBaTh copepkaHre TEPMHUHOB U
NOHATUMN: KIJIETKH (3yKapuOTHYECKas,
MPOKApUOTUIECKast ), TNIa3MaTHIeCKast
MeMOpaHa (T1azManeMMma), TITMKOKaITUKC,
TPAHCIIOPT BEIIECTB (MMaCCUBHBIN,
aKTUBHBIN), 3HAOUUTO3 ((arouuTos,
MUHOILIUTO3), 9K30IMTO3, KIETOUHAS
CTCHKA, HYKJICOH/I.

CpaBHUBaTh MEXTY COOOM
9YKApUOTUYECKHE U IPOKAPHOTHUECKUE
KJIETKH; OTMEYaTh CXOJICTBO M PA3IAYUSI
B CTPOCHHUM KJIETOK OaKTepud,
YKUBOTHBIX, PACTEHHUI U TpUOOB




Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemol: «CTpoeHue
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
KUBOTHOU KJIETKW», «CTpoeHune
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

Ctpoenue
AYKApUOTHUECKOU
KJIETKU

[MuTonnasma u ee OpraHoU/IbI.
OnHoMeMOpaHHbBIE OPTaHOUIbI KIIETKU:
OIIC, annapat ['onb1KH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHAPUH, TUTACTUJIBI.
[TpoucxoxieHre MUTOXOHIPUI 1
niactul. Bugsimnactua.
HemeMmOpanHbie opraHOUAbI KJICTKU:
pUOOCOMBI, KJIETOUHBIN IIEHTP,
HEHTPUOIH, PECHUYUKH, )KTYTUKH.
OYHKIIMU OPTraHOUIOB KJIETKH.
Bxirouenus.

S npo — perynsaTopHbIN HEHTP KIETKH.
Crpoenue siapa: saepHasi 000704Ka,
KAapUOILIa3Ma, XpOMAaTHH, SAPBILIKO.

PackpwiBaTh conepkaHue TEPMUHOB H
MOHATHI: IIUTOIIa3Ma, OPTaHOU B,
sHjoma3mMatuueckas cethb (O11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TJIACTUJIBI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEeHTp (LIEHTPOCOMA), PECHHUYKH,
KTYTUKH, BKIFOUCHUS, SAPO, sAepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE SYKAPUOTHICCKOM
KJIETKH 110 U300pKCHUSIM U

Ha MUKpOTIperaparax;
KJIaCCU(PHIIMPOBATH OPTaHOU/IBI




XpoMOCOMBI. TpaHCOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

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

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

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOEHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
IPOKAPUOTUYECKON KIIETKW,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOIIpEnapaTbl pAaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlabopaTopnast padorta Ne 2. «M3yuenune
CTPOCHHUSI KJIETOK PAaCTE€HUH, )KUBOTHBIX U
OakTepuil moJ MUKPOCKOTIOM Ha TOTOBBIX
MUKpONpenaparax U UX ONHUCAHUE)

B 3aBUCHMOCTH OT OCOOEHHOCTEN HX
CcTpoeHHsI (OAHOMEMOpaHHBIE,
nBymMeMOpaHHbIE, HeMeMOpaHHbIE);
OMKCHIBATh (DYHKIMH KaXKJIOTO
OpraHou/ia B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHs, nepenayn (yaBOCHHE
XpPOMOCOM) U peau3aiuu
(TpaHCKpHUIILIMS ) HACJIEICTBEHHOU
uH(pOpPMaLUU KIETKU.

[lepeunciATh U ONUCHIBATH KOMIIOHEHTHI
aqpa 1 uX QyHKINHY;

CxemaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJIOrMUYECKOE 3HAUCHUE
TPAHCIIOPTA BEILECTB B KIIETKE

HToro 4yacoB o teme 8

Tema 4. ZKu3zHeneATeJIbHOCTD KJIETKHU

4.1 | OOMeH BelIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xaHue TEPMUHOB U
[InacTrueckuii Accumuiianus (TUIACTUYECKUT 0OMEH) MOHSATUIN: OOMEH BEIIECTB U
obMmeH. DOTOCUHTES. U JUCCUMUJIALINS (PHEPTETUUCCKUM MpeBpalleHue YHEPruu (METa00M3M),
XeMOCHHTE3 00OMEH) — JIB€ CTOPOHBI EIMHOTO ACCUMUJISALUS, TNIACTUYECKUI OOMEH,




npoliecca Meradonm3mMa. Posib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rerepotpodubiii. Poib pepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEPruu B KIIeTKe. PDOTOCUHTES.
CaetoBasi 1 TeMHOBas ¢a3bl
doTocuntesa. Peakiuu ¢porocunTesa.
DddhexTuBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BiausiHne ycinoBuid cpesl
Ha (POTOCHHTE3 U CIOCOOBI MOBHITIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaUCHHE XEMOCHUHTE3a
JUIS 5KU3HU Ha 3emuie.
Hemoncmpauuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemol: «XITOPOILIACTY,
«DOTOCUHTES)

JUCCUMUJISILUSA, SHEPTETUYECKUA OOMEH,
dhorocunTe3, HOTONIN3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCHHTE3.

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

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX]y ITOTJIOIIEHUEM COJTHEUHOMN
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Mosekya ATO.

CpaBHUBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (POTOCHHTE3A;
CpaBHHBaTh (OTOCUHTE3 U XEMOCUHTE3.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HH Ha 3eMJie

4.2

DHepreTU4ecKuit
obmeH

DHEPreTHYeCcKuii 0OMEH B KJICTKE.
PacmieniieHue BemecTB, BhIJCICHUE U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl SHEPreTUIECKOr0 OOMEHA.
I'mukomu3. bpoxenueun ero BUIb.

PackppiBath comepxaHue TEPMUHOB U
MOHSTHI: SHEPreTUYECKUl 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOKEHHE, OMOTIOTHYECKOE
OKHUCJICHUE, KJIIETOYHOE JIbIXaHUE,




Kucnopongnoe okucnenue, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywvl u cxemol: « TUTIBIIATAHUS,
«Metabonuzm», « MUTOXOHAPHUAY,
«OHEpreTuYecKuii 0OMeH»

JTUCCUMIIIALINSA, (PepMEHT.
Xapaktepu3oBaTh 0OMEH BEILIECTB U
MpeBpalleHUe SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTb 0COOEHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEXIY HUMH.

Pa3znuyarh THIIBI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuchIBaTh ATAMBl JHEPTETUYECKOTO
oOmMmeHa (TI0ArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPAaBHHUBATh UX MEXKIY COOOM.
XapakTepu30BaTh pEakiUy TJIUKOJIN3A,
Opo’keHUs1, KIIETOYHOTO JIbIXaHUS;
BBISIBJISITH IPUYMHHO-CIICCTBCHHBIE
CBSI3M MEX]y TJIMKOJIN30M, KJIETOYHBIM
JIIXaHUEM U CUHTE30M MOJEKYITATO.
CpaBHuBaTh 3¢ (HEKTUBHOCTH
OECKHCIOPOTHOTO U KHCIOPOIHOTO
ITANoB

4.3

buocunTes Oeska

Peaknuu MaTpudHOTO CMHTE3A.
I'enetnueckas unpopmarms u JHK.
Peanuzanus reneTudyeckoun
uH(popMaIMK B KJIETKE.

PackpriBaTh cojiep:kaHre€ TEPMUHOB
U NOHSATHUHU: T€H, TCHETUYECKUU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKO/JIOH,




I'eneTnyeckuil KoJ UEro CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsauus — OuocuHTe3 Oenka.
Oransl Tpancisauuu. KogupoBanue
aMHUHOKHUCJIO0T. Pons pubocoms
OnocuHTE3€e OEKa.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyet u cxemsvi: «Ctpoenne JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmkanus JJTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOEIN- AaNITTUKAIIUN
«Y nBoenne JIHK u tpanckpunuusy»,
«bunocunTe3 OeIKa»

pubocoma, IeHTpaIbHas 10TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensarb CBOWCTBA T€HETUYECKOTO
KoJ1a (TPUIJIETHOCTh, OJTHO3HAYHOCTH,
BBIPOXKICHHOCTh, YHUBEPCATLHOCTD,
HENEPEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OnuceiBaTh 3TaNbl peayin3aluu
HACJIeICTBEHHON MH(GOPMAIINH B KJIETKE.
CpaBHHBaTh pEAKIMH MAaTPUIHOTO
cuntezaMosekyn PHK u Genka B kieTke

4.4

Hexknerounsie
(bOpMBI KU3HU —
BUPYCBI

HexkneTounsle GopMbl )KU3HU — BUPYCHI.
Hcropus OTKpBITHS BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHMS U KU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacrenuit,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduimra

yenoBeka (BUY) — BozOyautens CITN la.

OOparHast TpaHCKPHIIIIHS, PeBEpTa3a u
unTerpasa. [lpodunakruka
pacipoCTpaHeHHUs] BUPYCHBIX
3a00JIeBaHUM.

PackpeiBaTh conepkaHne TEPMHHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesioBeka (B 1Y), oHKOreHHbIe BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaK
HEKJIETOUYHYIO (hOpMY JKU3HH;
OCOOEHHOCTH CTPOCHUS U
KU3HEACSITETLHOCTH BHPYCOB.
OnuceiBaTh )KM3HEHHBIN ITUKJI BUPYCOB
UMMYHOJCHUIITA YETIOBEKA; pa3IndaTh
Ha pucyHkax BTM ((Bupyc Tabaunoii
MO3aukH), bakrepuodar, BAUY.




Hemoncmpayuu:

Ilopmpemui: 1. 1. IBaHOBCKHIA.
Tabauyvt u cxemwvi: «Bupychb»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
Oaktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JHK; MmarauTHast MoJIeIb-anTuIMKaIUs
«CTpoeHHE KIETKU»

OOG0CHOBBIBATH U COOIIOIATH MEPHI
pO(UIAKTUKN PACTIPOCTPAHCHHSI
BHUPYCHBIX 3a00JIeBaHUI
(pecniupaTopHbIe, KEITyI0YHO-
KHIIIEYHBIC, KIICTEBON dHIIS(DAITHUT,
BUY-undexius)

Hror

O 9aCOB II0 TEMC

6

Tema S. Pa3MHOKeHHe W MHAMBHUAYAJbHOE pa3sBUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTO3

1

KneTouHsbIit UKL, WK )KU3HEHHBINA ITUKIT
knetku. Matepdasza u MuTos.
[Tporeccel, mpoTekaromue B uHTEpdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonoruyeckre OCHOBBI pa3MHOKEHUS
Y MHJMBUAYaJIbHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Iporeccs,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MHTO3a. brosIornueckuii CMbICI MUTO3A.
[Tporpammupyemasi ruGeshb KISTKH —
arornTo3.

PackpeiBaTh coaep:kaHre TEPMUHOB U
MOHSTHI: KJIIETOUHBIN UK, HHTEp(da3a,
penyIUIMKaLIHS, XpPOMOCOMa, KAPUOTHIL,
rarjJIONIHBINA, TUIJIOWIHBIN
XPOMOCOMHBIN Ha0Op, XpOMATH/IBL;
MHUTO3 €ro craauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN [IUKIT KIETKH;
MEPEUUCIIATh U XapaKTepU30BaTh
MEePUOAbI KJIETOYHOTO IUKJIA,
CpaBHUBATH WX MEXKTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHW3MOB, CPABHUBATh
XPOMOCOMHbBIE€ HA0OPBI KJIETOK.
CpaBHUBATh CTaJIM MUTO3A.
Pa3nuuate Ha MUKponpenaparax




Hemoncmpayuu:

Tabauywl u cxemovl: «KIeTOUHBIN UK,
«Pernmukanusa JJHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas!
MOJIETb-anIIuKanus «JlereHue KIeTkmny;
moxens JJTHK.

Obopyoosanue.: CBETOBOW MUKPOCKOIT U
Mukponpenapat «Kapuokrunes B KieTKax
KOpEUIKA JIyKay.

Jlabopamopnsie u npakmuueckue
pabomol:

JlabopaTtopHast pabota Ne 3.
«Habmroienne MuTO3a B KIETKax
KOHUYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAaX CTaJuy MUTO3A.
PackpbiBaTh OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOXKEHHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
Oecrosioe U MOoJIOBOE.

Bust 6ecrionoro pa3sMHOXKEHUS:
JieJICHUEe HAJIBOE U TTIOYKOBAHKUE OJHO-
Y MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHUE,
BETeTaTUBHOE PAa3MHOKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYCHHE
JUISICETIEKITU U,

[TosioBOE pa3MHOKEHHUE, IO OTINYNS
oT Gecrooro.

Jemoncmpayuu:

PackpeiBaTh copepkaHle TEPMHUHOB
Y TIOHATUI: PA3MHOXKEHUE, KJIOH,
MOJIOBBIE KJIETKH (TaMEThI),
ANIEKIIETKA, CIEPMATO30H/I, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
cropyJisius, pparMeHTanus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, ONBUICHUE,
JIBOITHOE OIJIOJIOTBOPEHUE, TTOJIOBBIE
JKeJe3bl, CCMCHHUKH, SIMYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).




Tabauyst u cxemvt: «DOPMBI
Pa3MHOKEHUS OpPraHu3MOBY, «J[BoitHOE
OIJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/lenenue KieTku
Oaktepun», «BereraTuBHOE
pPa3MHOKEHUE pacTeHui», « CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3Ha4YeHHE OECTOJI0r0 U MOJI0BOTO
CIIOCOOOB Pa3MHOKEHHUSI.

Briaensate BUIBI OECTIONOTro
Pa3MHOKEHUST; BBISIBIIATH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U UX OMOTOTHIECKUM
3HAYCHHUEM.

Brangets mpuémaMu BETeTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapaKTepru30BaTh MOJIOBHIC KIICTKH:
STUTIEKJICTKH, CIICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Metios

Meiios. Ctaguu meiosa. [Iporeccsi,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
[ToBeneHne XxpOMOCOM B MENO3€E.
Kpoccunrosep. buosiornueckuii cCMbICI
Y 3HAYECHUE MEeno3a.

Hemoncmpavuu:

Tabnuywl u cxemol: «JleNCHUEKICTKIY,
«Menos».

Obopyoosanue: moaens JTHK;
MarHMTHas MOJI€JIb-aNTIINKaIIUs
«JleneHue KIeTKn»

PackpsiBaTh comepxkaHne TEPMUHOB U
MOHSATHUI: ME103, KOHBIOT Al
XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XPOMOCOM, T'aMETHI.

XapaxkTepuzoBaTh MEM03 KaK CIocoo
KJICTOYHOT'O JICJICHUS; ONUChIBAaTh ME03
10 CTaJUsIM; CPAaBHUBATh CTAJIMU MEM03a
1 MHUTO3a.

Paznuuarhs Ha pUCyHKax CTaauud MEno3a;
pPacKphIBaTh OMOJOTHUECKOE 3HAUCHUE
Meno3a




5.4

Oo6pazoBanue u

I'ameTorenes — Imponecce O6pa3OBaHI/IH

PackpriBaTh conep:kaHue TEPMUHOB U

Pa3BUTHE TOJIOBBIX MTOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSITUI: TAMETOTE€HE3, CIIEPMATOTEHE3,
KJIETOK. [TonoBbIe Kene3bl: CEMEHHUKH U OOT€HE3, CIEPMATO30U/I, aKPOCOMA,
OniogoTBOpEHKE auyHuku. OOpa3zoBaHue U Pa3BUTHE STTICKJICTKA, TTOJISIPHBIE TETbIA.
MOJIOBBIXKJIETOK — raMeT (CrepmMaTo3ou/l, | XapaKTepru30BaTh 0COOCHHOCTH
AUIEKIETKA) — CIIEpMaTOreHe3 U raMeToreHe3a y >KMBOTHBIX U €0 CTa/IUH;
ooreHe3. OCOOEHHOCTH CTPOCHHUS TTOJIOBBIE KJICTKH JKHBOTHBIX U OITUCHIBATH
SIMIIEKJIETOK M CIIEPMATO30M/I0B. MPOIIECC UX PA3BUTHSL.
OmonorBopenue. [Taprenorenes. CpaBHUBATH ClIEPMATOTE€HE3 U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMIOI0TBOPEHUE,
Tabnuywbl u cxemol: «IIpsmMoen HenpsMoe | OMOJIOTUYECKOE 3HAUCHHE
paszButHe», «['ameTorenes OIIOIOTBOPEHUS
y MJICKOTIUTAIOIINX U YEJIOBEKaY.
Obopyodosanue: Monenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapathbl «CriepMaTo30HIbl
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Jlabopamopnsie u npakmuueckue
pabomeur:
Jlabopatophas pabota Ne 4. «3yuenne
CTPOCHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpernapaTax
5.5 | UnnuBuayansHoe NunuBuayanbHoe pa3BuTue (OHTOreHes). | PackpbiBaTh cojliepaHue TEPMHUHOB
pa3BUTHE DOMOpPHOHAIIBHOE PAa3BUTHE Y TIOHSTUI: OHTOTE€HE3, IMOPHUOTEHE3,
OpraHu3MOB (amMOpurorenes). DTarbl SMOPHOHAIBLHOTO | 3UTOTa, ApobJieHHue, 0JaCTOMEPHI,

Pa3BUTHA Y TIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 6y1acTysa, 6J1acToleNb,




IpoOJieHue, racTPyJIALNs, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BUTHE. THITBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsMoe (JTMYUHOYHOE).
Brnusinue cpensl Ha pa3BuUTHE
OpraHu3MoB; (aKTophbl, ClIOCOOHbIE
BBI3BIBATh BPOXKICHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaIuM Pa3BHUTHUA.

Jemoncmpavyuu:
Tabnuywl u cxemvlr. «OCHOBHBIE CTaAUNU

OHTOreHe3a», «IIpssmoe u Henpsamoe
pasBuUTHE», «/{BOMHOE OILIONOTBOPEHUE
YIBETKOBBIX PACTECHUI»

racTpyia, Helipyia, OpraHOTeHe3;
3apOJIbIIIEBBIC JIUCTKHU: IKTOJIEpMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHABHOE PA3BUTHE: TPIMOE
1 HenpsiMoe (JIMUMHOYHOE); MeTaMop(do3,
Meracropa, MUKpOCIIOpa, TTbUIBIIEBOE
3€pPHO, CIIEPMHH, 3aPOIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

Onpenensars dTanbl SMOPUOHATIBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXOJISIINE HAa KKIOM JTarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
PSAMOE M HEMPSAMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTHYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(hO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHE 3aPOIbIIIA
YeJIOBEKa.

OnuceIBaTh MPOLIECC IBOMHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHui

HToro uacoB o teme




Tema 6. HacjiencTBeHHOCTh M H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneTtuka — Hayka 1 [IpeameT u 3aga4u Fr€eHETUKH. PackpbIBaTh cofiep:kaHue TEPMUHOB U

O HaCJIEJICTBEHHOCTHU Ponw muronoruu u sMOpuooruu MOHATUMN: T€H, TEHOM, T€HOTHII, (DEHOTHII,

Y U3MEHYUBOCTU B CTAaHOBJICHUM FeHETHKU. Bxian XPOMOCOMBI, aJJIeJIbHbIE TeHbI (aJUIeIn),
POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HI0Ta, FETEPO3UroTa,
pa3BUTHE T€HETUKU. METObI TEHETUKN | TOMMHAHTHBIN MpU3HAK (FeH),
(rubpua0IOTNYECKUil, pelleCCUBHBIN MTpU3HAK (T€H), YhcTast
[IUTOT€HETUYECKUM, MOJIEKYIISIPHO- JUHUS, THOPH]L.
TE€HETUYECKHUI). [lepeuncnarh 1 XapakTeprU30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKU: THOPUAOIOTUYECKUM,
['eneTnyeckas CHMBOJIMKA, [IUTOT€HETUYECKHM, MOJIEKYJISIPHO-
HCIIOJIb3yeMas B CXEMax CKPEIMBAHUM. | FTCHETUYECCKUI; JOMUHAHTHBIC U
Jlemoncmpayuu: pELEeCCUBHbBIE PU3HAKKU PACTEHUN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. 1. Basuios, C. C. YeTBepuKoB, ITonp30BaTHCA TEHETUUECKOU
H. B. Tumogees-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue: MOJIEb- alIIITUKALIS JUISL 3aUCU TEHOTUIUYECKUX CXEM
«MoHornOpuaHOE CKpelBaHue, CKpEIIMBaHUs
repOapuii «['opox moceBHOM»

6.2 | 3akOHOMEPHOCTH 1 3aKOHOMEPHOCTH HaclIeq0BaHUS PackpbIBaTh coaep:kaHre TEpPMUHOB

HACJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATHI: MOHOTUOPUIHOE

MIPU3HAKOB. I'. Mennenem. MoHoruopugHoe CKpelruBaHue, (QCHOTUITHYECCKUE

MonorubpuaHoe CKpeIlMBaHue. 3aKOHETMHOOOpa3Hsl IpyNIbl, THOPUIOIOTHYECKUI METO/I,

CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJIeHus. [IpaBuio | yucTeie TMHUN, TOMUHUPOBAHUE TEHOB
JOMUHUPOBAHUS. 3aKOH paclIeTICHUs (MoHOE, HETOIHOE), PaCILEIIIEHUE
MPU3HAKOB. ['MIOTE3a YNCTOTHI raMerT. B ITOTOMCTBE.
[TonHoeu HemnosHOe JOMHUHHPOBAHUE. OnuceIBaTh METOAUKY MPOBEACHUS




Hemoncmpayuu:

llopmpemui: I'. MeHnnens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €TO IUTOICHETUYECKas
OCHOBa», «3aKOH paCIIEIJIEHUS U €ro
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH
YUCTOTHI FaMeT.

Obopyodosanue:

MOJIeH-alIIMKauu «MoHorubpuaHoe
CKpenuBanue», «Henomnnoe
JOMUHUPOBaHUE», Tepbapuil «['opox
ITIOCEBHOW»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJICIOBAHMSI OJHOM Maphl MPU3HAKOB
y Topoxa MOCEBHOTO.

PackpbiBaTh coziep:kaHne 3aKOHOB
eauHoo0pa3usi THOPUIOB MEPBOTO
MOKOJICHHSI ¥ 3aKOHA PaCIICTICHHUS.
OOBICHATH TUNOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpeNIMBaHus1, 0OBICHIThH €T0
[IUTOJIOTHYECKUE OCHOBBI U PEIIATh
TCHETHYECKHUE 3a/1a9n

Ha MOHOTMOpPHUJIHOE CKpEIIMBaHUE

6.3

JuruOpuaHoe
CKpEIIUBaHHUE.
3aKOH HE3aBUCHUMOTI'O
HAacJIeJOBaHUS
MIPH3HAKOB

JurnOpuaHoe ckpeuBanme. 3aKoH
HE3aBUCUMOTO HaCJIeJOBaHUs
npu3HakoB. L{luToreneTnueckne OCHOBBI
JTUTAOPUTHOTO CKpPEIIMBAHMUS.
AHanusupylouiee CKpeuuBaHue.
Hcnonb3oBaHue aHAIU3UPYIOLLETO
CKpEUIMBaHUS JJIsl ONIPEACIICHUS
reHOTUIa 0COoOu.

Hemoncmpayuu:
Ilopmpemuwi: I'. Mennens.

Tabnauyvt u cxemwl: «JIurudpugnoe
CKpentuBanuey, «Llutomornueckue
OCHOBBI JIUTUOPHUIHOTO CKPEITUBAHUS.
Obopyodosanue: MOJIEIb- allTIIAKAIUS
«JlurnbpuIHOE CKpEIIBAHKEC)

PackpwiBaTh cojiepkaHre TEPMUHOB U
MOHATUM: AUTUOPUIHOE CKpEIIUBAHUE,
aHaJM3HUPYIOIIEEe CKPEUIMBAHUE.
OnuceiBats onbiThl ['. MeHnnens

10 U3YYCHUIO HACIIEAOBAHUS IBYX Nap
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpeiBaTh conepkaHue 3aKOHA
HE3aBUCHUMOT0 HACIIEOBAaHUS TPU3HAKOB.
IIpuMeHITP MaTEMAaTUYECKHUIN pACUET
C IOMOIIIBIO METO/1a TEPEMHOKEHHS
BEPOSITHOCTEN M 3aMUCh C TOMOUIBIO
(hEHOTUITMYECKUX PATUKATIOB
paclIeIIEHUs TPU3HAKOB Y TOTOMKOB
1o GeHOTUIly U T€HOTHUITY.
3anuceiBaTh CXEMbI JUTHOPUIHOTO




CKpELIMBaHUsA, OOBSACHATH €ro
LIATOJIOTUYECKUE OCHOBBI U PEIIATH
T€HETUYECKHUE 3a/1a4l Ha JUTHOPUIHOE
CKpeIlBaHue

6.4

CueruieHHoe
HaCJIEJOBAaHUE
MIPU3HAKOB

CueruieHHOE HacIe0BaHUE MTPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuio reHoB. Hapymienue
CLEIICHUS TEHOB B PE3yJIbTaTe
KPOCCHUHroBepa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemvt: «KMenos»,
«I"eHeTHYEeCKUE KapThl pAaCTCHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ayJICIILHBIX TSHOBY.
Obopyoosanue: MUKpoOIIpenapaT
«po3oduna» (Hopma, myTanuu Gopmbl
KPBUIBEB U OKPACKH TeJIa), MUKPOCKOII,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopnas padota Ne 5. «M3yuenue
pe3yJIbTaTOB MOHOTUOPUIHOTO

U TUTUOPUIHOTO CKPEIIMBAHUS

PackpriBaTh coaepxaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPHUU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o CuerieHHOMY
HaCJIeJOBAHUIO T€HOB U MPUYUHBI
HapyILIEHUs CUETIJICHUSI MEXAY T'€HaMHU.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSACHSATH MPUIUHBI PEKOMOMHAIIIH
T'€HOB, OIMPEAEIIATh YUCIO TPy
CUEIJICHUS T€HOB; pEIIaTh TCHETUYECKUE
3a/1a4M HA CLETUICHHOE HACJIEI0BaHUE




y Ip0o30(HIIBI HAa TOTOBBIX
MHUKpOIIperapaTax»

6.5 | ['ereruka mona. I'eneruka mona. XpoMOCOMHOE PackpeiBaTh coaep:kaHe TEPMUHOB U
Hacnenosanue OIIPENEIICHHE M0JIa. AYTOCOMBI U MOHSTHIA: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. ' OMOTaMETHBIE U | ayTOCOMBI, IOJIOBBIE XPOMOCOMBI,
CLEIUIEHHBIX C MTOJIOM reTepOoraMeTHbIC OPTraHU3MBbl. TOMOTaMETHBIN MOJI, TeTEPOTraMeTHBIM

HacnenoBanue npu3HakoB, CUEIUICHHBIX | MOJI, CUEIJIEHHOE C MTOJIOM HACJIEI0BAaHUE
C IIOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBICHATH TUTOJIOTMYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXAHU3MA OIPEICITICHUS
H.N. Basuiios. 10JIa y pa3jIMYHbIX OPraHU3MOB.
Tabauywl u cxemol: «I'eHeTHKa nosay, CpaBHUBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIENOBAHN, HAaCJIEJOBaHUSI PU3HAKOB, CLIETUICHHBIX
CUEIIEHHOTO € TTOJIOM», «KapruoTuribl Y HE CIICTUICHHBIX CrojioM. PemmaTth
YeJIoBeKa U KUBOTHBIX) TF€HETUYECKHUE 3a/1a4M Ha HACJIEAOBaHUE
CUEIJICHHBIX C TIOJIOM MPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MenunBoCTh. BUabl H3MEHUUBOCTH: PackpeiBath copepkaHre TEPMUHOB U
Henacnencreennas HEHACJIe/ICTBEHHAs U HACJICACTBEHHAs. MOHSATUMN: UBMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpenpl B HEHACTIECTBEHHOM HACJIEJICTBEHHAs! U3MEHYUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTHKA
MOIU(PUKATMOHHONW U3MEHYHBOCTH.
BapuauuoHnHbIi psx v BapualMOHHAas
kpuBas. Hopma peakunu nprsHaka.
KosmnuecTBEeHHBIE 1 KAUECTBEHHBIE
IIPU3HAKY U UX HOPMA PEAKLIUH.
CaoiicTBaMOAU(PUKAITIOHHOM
U3MEHYUBOCTH.

HEHACJEICTBEHHAs! N3MEHYHUBOCTD,
MOIU(DUKAIIMOHHAS U3MEHYUBOCTb,
BapHUallMOHHBIN PsiJl, BApUaHTa,
BapUaIlMOHHAsl KpUBas, MPU3HAK,
HOpPMa peaKIMu, KOJIMYECTBEHHBIC 1
Ka4ueCTBEHHBIC MMPU3HAKHU.
KnaccudunmpoBats BUIbI
W3MEHYMBOCTH U BBISBIISITh UX




Hemoncmpayuu:

Tabauywvl u cxemvl: «Buapl
M3MEHYHBOCTHY, « MoauduKanoHHas
U3MEHUYUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomot:

Jlabopatopnas pabota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOCHUE BapUAIIMOHHOTO Psijia U
BAPUALIMOHHOU KPUBOI»

OMoIOTHYECKHE OCOOCHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU U
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTh KOJIMYECTBEHHBIE U
KaueCTBEHHbIC [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psJl, BAPUALUOHHYIO
KPUBYIO, BBIUHUCIISTh CPEHEE 3HAYCHHE
MpU3HaKa

6.7

HaCJ'IGI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHuYnBoCTh. KomMOuHaTUBHAS
U3MEHYMBOCTb. M€e03 U OJIOBOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
U3MEHYUBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa 1 NpUYUHBI MyTaLlAMN.
MyrtareHnbie (haKTophbl.

3aKOH TOMOJIOTUYECKUX PSAJ0B

B HACJIEICTBEHHON M3MEHUYUBOCTH

H. . BaBunoa. Buesinepnas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywl u cxemol: «MyTanmoHHas

PackpriBaTh coaep:kaHre TEPMUHOB U
TTOHSATUM: HACJICACTBECHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTaHT, MyTallUH:
T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUILIONANS, aHEYILJIOU NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (HOPMYJIUPOBATH 3aKOH
TOMOJIOTHUYECKHUX PSJIOB

B HACJICJICTBEHHOM M3MEHUNBOCTHU

H. 1. BaBmiioBa u 00OBACHITH €ro
3HAYEHUEJIS OMOJIOTHH U CEJIEKIIUH.
KnaccudummpoBats MyTariu: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE U TPUBOJIUTH
IIPUMEPBI MyTaLUH.

OOBSICHATH IPUUMHBI BO3SHUKHOBEHHS




U3MEHYHBOCTHY.

Obopyodosanue: MAKPOCKOTI,
MuKpornpenapar «po3zopuna» (Hopma,
MyTaluu GOpMbI KPbUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUSI C TECTPOr
OKpPacKOU JIMCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

JlaGoparopHas padota Ne 7. «AHanu3
MyTaluil y 1po30¢Guisl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTaIuii, poib (GakTOpPOB-MyTarcHOB.
CpaBHHMBaTh BBl MyTallii; BBISIBIISATH
MPUYUHBI HACJIEICTBEHHOU
M3MEHYHBOCTH, MCTOYHUKU MYTareHOB
B OKpYXKaroliei cpese (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U N3MEHYUBOCTb

6.8

['eneTuka dyeaoBeka

I'enetuka uenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOIbI TCHETHKH YCIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpeIeICHNE TEHOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouieto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: F'eHHbIC 00JIC3HU, O0JIe3HU

C HacJIeACTBECHHOM
MIPEIPACTIOI0KEHHOCTHIO, XPOMOCOMHBIE
0ose3nn. CoMaTHYeCKue U
F€HEePATUBHbBIC MYTAIUU.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTUI YETIOBEKA,
[IUTOTE€HETUYECKUN METOI,
re€HEaJOTMYECKUN METO, POIOCTIOBHEIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HU: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEIPACIION0KEHHOCTHIO,
XPOMOCOMHBIE), MEUKO-TEHETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA; MPUBOAUTH
MIpUMEpPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOJIbI UX
NpoQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOTO




CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
npoUIAKTHKY U JISYCHUS TeHETHUYECKUX
OonesHeil. MeanKko-TeHETHIECKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JIeBaHUI UeIOBEKa.
Jemoncmpavyuu:

Tabnuywl u cxemor: «HacnenoBanue
pesyc-hakropay, «['eHeTHKa rpyIin
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomur:

[Tpaktuueckas padora Ne 2.
«CocTapieHe U aHAIA3 POAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJI0BEKA.

CocTaBisaTh U aHAIU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacos 1o TeMe 8
Tema /. CeJiek1iusi OpPraHu3MoOB, OCHOBBI OMOTEXHOJIOTHH
7.1 | Cenexuus Kak HayKa 1 Cernekuust Kak HayKa U MpoIEcCC. PackpriBaTh cojziep:kaHre TEPMHUHOB

U Tpoliecc

3apOXKICHHUE CENIEKIIMY U TOMECTUKALIHS.
Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUM.

[{eHTpbI MPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mTaMm.

Y TIOHSATHUM: CEJIEKIIUs, COPT, MOPO/JIa,
HITaMM, TOMECTUKALIMS, WIIN
OJOMAIITHUBAHUE, LICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX PACTECHUU U
YKUBOTHBIX, THOPUAN3AIINSA,
HCKYCCTBEHHBIN OTOOP.




Hemoncmpayuu:

Ilopmpemui: H. . BaBuios.
Tabauyvt u cxemwvi: xapra «L{eHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJbTYPHBIXpAacTeHUN», «[lopoasl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PacTEHHII».
Obopydosanue: MyIJISHKU TUIOJIOB U
KOPHEIJIO0B JUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUM;
repbapuit «CenbCKkoX03sUCTBEHHBIE
pacTeHus»

Ha3biBaTh 1 cpaBHUBATH OCHOBHbBIE
ATaIbl pa3BUTHUS CEJICKIIUU.

N3narate yuenue H. Y. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHpa, CBSI3bIBATH UX MECTOIOJIOKEHUE

C OYaraMd BO3HUKHOBEHHUSAPEBHENIIINX
[MUBHUJIN3AIHAMN.

CpaBHHBaTh cOpTa KYJbTYPHBIX
pPacTeHH, NOPOABI TOMAITHUX
JKUBOTHBIX U UX JUKUXIIPEIKOB.
OueHnBaTh pojib CEIEKINU

B 00€CIeUeHUH MPOOBOIHLCTBEHHOM
0€30MacHOCTH YeI0OBEYECTBA

7.2

Metonap! 1
JIOCTHKECHUS
CEJIEKIIMU PACTCHUM
Y KUBOTHBIX

CoBpeMEHHBIE METOJIBI CEJIEKIUN.
MaccoBblif U1 UHIUBUYJIbHBIN OTOOPHI
B CEJICKIIMUPACTCHUN U KUBOTHBIX.
Ouenka sKcTepbepa.
biM3KOpOACTBEHHOE CKpEIIMBAHUE —
uHOpUMHT. YncTas nuHMS.
CkpenmBane YUCThIX JTUHUM.
I'eTeposuc, unu rubpuHas cuia.
HeponcrBennoe ckpeniuBanue —
aytopuauar. OtnanéHHas
rudpuanzanus u e€ ycrexu.
HckyCcCTBEHHBIM MyTareHes U NoJly4eHue
MOJIMIUIONUIOB. JJOCTHXKEHUS CENEKIIUU

PackpbiBath copepkaHue TEPMUHOB U
MOHSITHI: HICKYCCTBEHHBIA OTOOD,
MacCOBBII 0TOOP, MHIUBUAYaTbHBIN
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpeIllMBaHUe, YUCTas JINHUS, TETEPO3HC,
HEPOACTBEHHOE CKpEUIMBAHUE,
HCKYCCTBEHHBI MyTareHes,
noymrionibl. CpaBHUBATH (HOPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBoro u
WHIUBUTyaJIbHOTO), BUIBI
rubpuan3anuu (6JIU3KOPOJACTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHUS
MOJIUTLIIONIOB.




pacTeHuM, )KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpavyuu:

Iopmpemuwi: 1. B. Muuypum,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemwvi: «OTHAICHHAS
rubpuauzanus», «PaboTel akagemMuka
M. ®@. UBanoBay, «Ilomurmionaus.
Obopydosanue: MyIISHKU TUIOJIOB U
KOPHEIUIOJ0B TUKUX GopM U
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnsie u npakmuueckue
pabomur:

Dkckypeust «OCHOBHBIE METOJIBI U
JOCTUKEHUS CEJIEKIIUN PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIINIO,
IUIEMEHHYIO Qepmy,
COPTOUCTIBITATENIbHBIA y4aCTOK

WJIU TETJTUYHOE XO035HUCTBO)

[IpuBOIUTE TTPUMEPHI TOCTUKEHUN
CEJIEKIIUY PACTEHUI U KUBOTHBIX

7.3

buorexnosorns
KaK OTpacib
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | '€HHAsl MHKEHEPUS.
Ortanbl co3nanus pekomOunantHoi JITHK
Y TPAaHCT'€HHBIX OpraHu3moB. Kieroynas
uHXeHepus. KiileTouHbIe KyJIbTYpBI.
MUKpOKIIOHAJIBHOEPA3MHOKEHUE
pactenuil. Knonnposanue
BBICOKOIIPOAYKTHUBHBIX

PackpriBaTh conep:xkaHrue TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
VH)XEHEPUS, T€HHAas UHXKEHEPU S,
KJIOHUPOBAHUE, TPAHCTCHHBIE
opranu3mbl, 'MO (reHeTudecku
MOAUGUITTPOBAHHBIC OPTAHU3MBI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTPACJIb IPOU3BOACTBA, OCHOBHBIE




CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE W ITHUECKUE TTPOOIIEMBI.
I'MO — reneTuuecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OuoTexHoJoruNY, «Kierounsie
KYJBTYPBI U KJIIOHUPOBAHUE,
«KOHCTpyHpOBaHUE U TIEPEHOC T'EHOB,
XPOMOCOM)»

TOCTIKCHHSI OMOTEXHOJIOTHUH B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJIbCKOTO XO3SICTBA
W MEIIUIIUHEI.

[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI U JIOCTH)KCHUS
OMOMHKEHEPHH.

OO6CyKIaTh IKOJIOTHYECKUE U
ATUYECKHE aCIIEKTHl HEKOTOPHIX
UCCJIEIOBaHMM B 00J1acTU
OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HUCKYCCTBEHHOTO OTUIOJOTBOPEHUS,
HAIPaBJICHHOTO W3MEHEHMsI FeHOMA U
CO3/7[aHUsI TPAHCTEHHBIX OPTaHU3MOB)

Htoro yacos 1o treme 3
Pe3epBHoE Bpems 1
OBILIEE KOJIMYECTBO 34

YACOB IIO ITPOI' PAMME




11 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeIMeTa

KomnuectBo
4acoB

[IporpammHoOe conepkanue

OCHOBHBIE BUIBI IE€ATEIHHOCTH
00yJarommxcs

Tema 1. DBOJTIONMOHHAA OHOJIOTUSA

1.1

OBOJIIOINS U METOJIbI
€€ N3y4cHUs

1

IIpennochuiKu BOBHUKHOBEHUS
ABOJIIOIIMOHHON TEOpUH. DBOITIOIIMOHHAS
Teopusi U €€ MECTO B OMOJIOTHH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OUOJIOTUM U JPYTUXHAYK.
CBuaeTENIbCTBA SBOIOIUU.
[TaneoHTOIOTHYECKHE:
MTOCJICAOBATSILHOCTD MOSBJICHHS BHIOB
B MaJICOHTOJIOTHYECKOM JICTOIHCH,
nepexoaHbie (POPMBI.
buoreorpadguyeckue: CXoICTBO U
paznuuue gayH udaop MaTEPUKOB U
OCTPOBOB. DMOPHUOJIOTUUECKHUE. CXOICTBA
1 pa3Inuus SMOPHOHOB Pa3HBIX BHJIOB
ITO3BOHOYHEIX.
CpaBHUTEILHO-aHATOMUYECKHE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
PyAMMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEACTBEHHOCTH M OCHOBHBIX

PackpeiBaTh copiepKaHie TEPMHUHOB 1
HOHSITUIA: SBOJIIOIMS, IEPEXOAHBIE
dbopMbI, hUTOTEHETHUECKUE PSIIBI,
BUJIBI-9H/ICMUKH, BHJIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOTreHEeTUYECKUI 3aKOH,
TOMOJIOTHYHBIC U aHAJIOTUYIHBIC
OpraHbl, pyAUMEHTAPHBIC OpPTaHbI,
aTaBU3MBlI.

[lepeuncisiTh OCHOBHBIC ATAIBI PA3BUTHS
ABOJIIOLIMOHHOW TEOPHH.
XapakTepru30BaTh CBHUJICTEIIHCTBA
HBOJIIOLINU: TTAJIEOHTOJIOTHIECKHE,
ounoreorpadpuyeckue,
IMOPHOTIOTUYECKUE, CPABHUTEIHHO-
aHATOMUYECKHUE, MOJIEKYJIISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHU3MOB, (PUIOTCHETUICCKUX
PSIIOB.

[TpuBOIUTE (HOPMYITHPOBKH 3aKOHOB




METa0OJNYECKUX MyTeH y BCEX >KUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. JTapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauywvl u cxemol: «Pa3BuTne
OpraHUYECKOro Mupa Ha 3emiiey,
penbedHbie TAOIUIIBI «3apOIBIIIH
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue. buoreorpapuyeckas
KapTa Mupa; koyuekus «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX U
pacTeHUi»; BIIAXKHBIE TIperapaThbl
«Pa3Butue HacekoMoro», «Pa3zpurune
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoACTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 HBOTIOITUHU

OBouronmoHHas teopus Y. Jlapeuna.
[IpeAnochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. JBHXKYIIIME CUIIbI
HBOJIFOLIMHU BUJIOB 110 [{apBUHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOOD).
CuHTteTHyecKasi TEOpHs BOJIIOLINU

PackpriBaTh cozepkaHuE TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBIN 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UJCH, KOHLEIIUA 1
T€OpUH; CPAaBHUBATH B3TJIAAbIHA BUI U
sposmonuio K. JImnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE
CHUCTEMATUKU U OOBSICHATH MPUHITUITBI




(CTD) 1 e€ OCHOBHBICTIOIOKEHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol.: «l[lomynmsumy,
«Kapra-cxema MapiipyTa myTenecTBuUs
Y. Napsunay, «@opmMbl 60pHOBI

3a CyIlIeCTBOBaHHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOITIOLMOHHON KOHIEIIIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-PKOHOMHYECKHUE
IIPEANOCHUIKM BO3HUKHOBEHHUSI
ABOJTIOLMOHHON Teopuu Y. /lapBuHa.
PackpbIBaTh coziep:KaHNe IBOOIMOHHON
teopun. /lapBuHa; cpaBHMBAThH
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
U3MEHYHMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh NOJOKEHNS CHHTETUYECKON
teopuu sBoonnu (CTD) u oOBICHATH
e 3HaueHHe IIOUOIOTUU

1.3

Bun: xpurepun n
CTPYKTypA.
ITomyAnms Kak KaKk
JJIEeMEHTapHas
€UHULIA BHUJA

Muxposomoonus. [lonmynsuus kak
€AMHHUIABUA U JBOJIFOLINH.
Hemoncmpauyuu:

Tabnuyvt u cxemor: «llomynsummy,
«MyTannoHHas U3MEHUYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
MuKponpenapar «J[pozoduna» (HopMma,
MyTari (POPMBIKPBIIBLEB U OKPACKH
Tena), Mojaenb-antkanus «llepekpéct
XPOMOCOMY.

PackpeiBaTh comep)kaHue TEPMUHOB U
MOHSATHI: MUKPOIBOJIIOLINS, BUI,
KpUTEPHUH BUA, apeaJt, TOMyJIsIIHs,
reHooH/I, MyTalluy, KOMOUHAIIUN
T'CHOB.

XapaKkTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO CTUHUITY U
[EJTOCTHYIO OMOJIOTUYECKYIO CHCTEMY.
Boiaensats kpurepun Buia
(Mopdonornueckuii, pu3HMOIOTUUECKUH,




Jlabopamopnuwie u npakmuueckue
pabomot:

JlaGoparopnas padora Ne 1. «CpaBHeHue
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

OMOXMMHYECKUN, TCHETHYCCKHH,
AKOJIOTMYECKUN, Teorpaduueckuil) u
MPUMEHSATh KPUTEPUU ISl OTMCAHMUSI
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh MOMYJISAIUI0 KaK
CTPYKTYPHYIOCAHHUITY BHJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISIUIO 10 OCHOBHBIM
MOKAa3aTelIsIM: COCTaB, CTPYKTypa

1.4 | JIBmwxyIue cusbt JBrxymume cuibl (pakTopsl)3BoONMK | PackpeiBaTh cojep)kaHre TEPMUHOB H
(3;1eMeHTapHbIe BUJIOB B Ipupoje. MyTaliluOHHBIN MOHATHI: KOMOMHATUBHAS
(pakTOpBI) IBOJIIOLIUU npoliiecc ¥ KOMOWHATUBHAs W3MEHYHMBOCTb, MyTaIlMU, MyTallUOHHBIN
M3MEHYMBOCTD. [loMyNIAIMOHHBIE BOJIHBI | IPOLIECC, MOMYJIALIMOHHBIE BOJIHBI,
u npeid reroB. M3omnsus u Murpanus. | apeiid reHoB, W30JIAINS, MUTPAIUH.
Jemoncmpayuu: XapakTepu30BaTh JIEMEHTapPHBIE
Tabnuyvl u cxemol: «JIBUXKyIINE CUIIBI (aKTOPBI IBOTIOIUHU: MYTAIIMOHHBII
HBOJIFOLIUN npoiiecc, KoOMOMHAaTUBHAs
U3MEHYHMBOCTb, OMYJISLIUOHHBIE BOJIHBI,
Jpeiid reHoB, U30JIALUS, MUTPALIHSL.
YcranaBiamBaTh NPUYUMHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY
MEXaHU3MOM U pe3yJbTaTOM JIEUCTBUS
JBIKYILHUX CHJI (3JI€EMEHTApHBIX
(haKTOPORB) PBOIIOIUN
1.5 | EcrecTBeHHBII 0TOOD EcrectBennsbIii or00p — HampaBisronuii | PackpelBaTh colepxaHue TEPMUHOB U

u ero (popmbl

(bakTop 3BOIIOILHUH.
@DopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSTUH: €CTECTBEHHBIN 0TOOD, O0pHOA
3a CyIIIECTBOBAaHUE.




Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otOop», «boprba 3a cymecTBoBaHUE

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oii.

XapaktepusoBaTh O0pEOY

3a CYIIIECTBOBAHKE U CPAaBHUBATH €€
BUJIBI (ME@XKBHUOBAsI, BHYTPUBHUIOBAS,
6oprOa ¢ HeOIArONPUATHBIMU
(hakTOpamMu BHEIIHEH Cpe/Ibl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco61eHHOCTh OPraHU3MOB
KaK pe3ysbTaT sBotonuu. [Ipumepsi
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U U0 AN TAIIUH.
Buau BumoobpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY,
«IKOJIOTHIECKOE BUI000pA30BAHKE.
Obopyoosanue:

koJutekius «IIpuMepsl 3aIUTHBIX
MPUCTIOCOOJICHUH Y JKUBOTHBIX),

PackpbiBaTh cofiep>kaHre TEPMUHOB U
MOHSITHIA: PUCTTIOCOOJICHHOCTD,
MOKPOBUTEIHCTBEHHAS U
IpelocTeperaplnas okKpacka,
MacCKHpOBKa, BUJI000pa30BaHuUE.
OnuceIBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCTIOCOOJICHUI Y OPraHU3MOB.
BrIABIATH 110 M300pakKeHUSAM, Ha KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax MpUuMepsbI
MPUCTIOCOOJICHHOCTH PACTCHHUM H
KUBOTHBIX K YCIIOBHSIMCPE/IbI

oOuTaHMsl, JOKa3bIBaTh OTHOCUTEIBHYIO
11e71ec000pa3HOCTh MPUCIIOCOOTICHUM.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MbI BUI000Pa30BaHMS;
OTHCHIBATH U CPABHUBATH OCHOBHBIC




KOJUIEKIIHS HACEKOMBIX C Pa3IMYHbIMU
TUIIAMH OKPACKH; HAOOP IMIOAOBH
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabGopaTtopHas pabota Ne 2. «Onucanmne
MPUCTIOCOOTICHHOCTH OpraHU3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay

(OPMBI HKOJIOTHYECKOTO U
reorpauIecKoroOBUI000pa30BaHUS

1.7

Hamnpasnenus u mytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

@dopMbI 3BOTIONUU: (DUTIETHYECKAs,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napauensHas. HeobpatumocTs
sBoJironu. [Ipoucxoxnenue

OT HECIeIHATU3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyronias cnenuaan3amnus.
AnanTvuBHas paguaiusi.
Hemoncmpayuu:

Tlopmpemuwi: A. H. CeBeprios.
Tabauywl u cxemovl: <KApoMopdho3bD»,
«Monoaganranuny, «O0Ias
JIeTeHepaIus».

Obopyoosanue: monenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHATUI: MAKPOIBOIIIOLNS, (PUIIOTEHE3,
OMOJIOrMYECKUI MTPOrpecce U perpecc,
apomopo3, uauoaganTaius, ooas
JereHepanys, aJanTuBHas pagualus.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BoisBiars apomopdo3sl 1
UMOaJanTalul ypacTeHU 1
KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUN MPOTPECcC
u Ouosoruyeckuit perpecc, apomopdos,
UIN0AIANITAIAI0 ¥ OOIIYIO
JereHepaluio.

BbISIBISITE B3aUMOCBSI3U MEXIY IMYTSIMU
Y HaIlPaBJICHUSIMU 3BOJIIOLINU

Y PACTEHHMU U KUBOTHBIX

NToro yacos 1o reme




Tema 2. Bo3HUKHOBeHMe U pa3BUTHE 'KU3HU Ha 3emuie

2.1 | Uctopus xu3Hu

Ha 3eMJIe ¥ METOJIbI
€€ U3y4eHUs.
I'unore3sl
MIPOUCXOKIECHUS
’KHM3HHU Ha 3emJie

2

JloHay4uHbIE€ peACTABICHUSA

0 3apOKJICHNM XU3HU. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 UMaHCIIePMHUS.
XuMu4ecKas BOIIOIHS.
AOVOTEeHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HECOPTAaHUYECKUX.
DKCNEpUMEHTAIbHOE TTOATBEPIKICHUE
XUMHYECKON SBOIOIUH.

HadanpHbie 3Tansl OMOJIOTrHIeCKOM
sBotonmu. I'unoresa PHK- mupa.
dopmupoBaHuE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBaAHNUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemui:

®. Penu, JI. ITactep, C. Muiiep,

A. N. Onapumn, I'. FOpu.

Tabauywvl u cxemwvl: « BO3BHHKHOBEHHUE
CoJiHEeUHOM CHCTEMBI»,

«Pa3BUTHE OPraHUYECKOTIO MUPaY,
«PacturennHas kinetkay», « KuBotHas
KieTkay, «[Ipokapuornueckas
KJICTKa»

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSTHI: KpealMoOHNU3M, a0UOTeHE3,
BUTAJIN3M, TAHCIIEPMHSI, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CUMOMOTEHES.
XapakTepu3oBaTh METO/IbI U3YUCHUS
MCTOPHUYECKOIO MPOILIOTro 3€MIIN.
[lepeuncriATb OCHOBHBIE 3TaIlbl
XUMHUYECKON HOMOJIOTMYECKOM
HBOJTIOLUH.

W3naraTte copepkaHue TUIoTe3 U TEOpuil
BO3HMKHOBEHUS KU3HU Ha 3eMJIe
(kpealmoHn3Ma, CaMOIPOU3BOJIEHOTO
3apOKJI€HUsI (CIIOHTAHHOTO),
na"cnepmuu, runore3sl PHK-mupa).
OmnuceiBaTh skciepumenTsl C. Mumiepa
u I'. FOpu 1o noxyyeHuro OpraHuvecKux
BEILECTB U3 HEOPTAHUYECKUX ITYyTEM
aOMOreHHOTO CUHTE3a




2.2

OCHOBHBIC dTaITBI
SBOJIIOLUH
OpraHUYECKOTO MHpa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxelckas

Y IIPOTEPO30KCKas 3phl. [1anmeo3onickas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHH, CUITYPUHUCKHUM,
JICBOHCKUH, KAMEHHOYTOJIBHBIM,
IIEPMCKUH.

Me3so301ickas 3pa 1 €€ NEPUOIBL:
TPUACOBBIH, FOPCKUM, METTOBOM.
Kaitno3olickas spa 1 €€ nepuomsbl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOrMYEeCKUX nporeccoB. OCHOBHBIE
ATarbl 3BOJIFOLIUU PACTUTEIBHOTO U
YKUBOTHOTO MUpa. ApoMop(d03bI

y pacTeHHi 1 )KkUBOTHBIX. [losBIEHNME,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
re0XpOHOJIOTUYECKas TaOINIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX M PACTECHUI.
Jlabopamopnvie u npakmuuecKkue
pabomut:

PackpsiBaTh conepxanne TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCJIEI0BATEIIBHOCTH S0OHOB:
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasi, KAMHO30MCKasl; IEPUOJOB:
KEeMOPUICKHI, OPJIOBUKCKHIA,
CUITYPUHCKHUI, IEBOHCKHUM,
KaMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MHUPA

I10 3paM ¥ NEPUOAAM r€OJIOTHUYECKOU
HUCTOPUU; dTaIbl Pa3BUTHUS
PaCTUTENIHOTO U )KUBOTHOTO MHUpA.
Breiienuthb riaBHbie apoMop(o3sl
pPacTeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIIIT OPTraHU3MOB, BBISBIISITH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU




[TpakTnueckas padora Ne 1. «M3yueHue
MCKOIIA€MbIX OCTAaTKOB PAaCTEHUU U
YKUBOTHBIX B KOJUIEKLIMSIX).

DKCKypcHs « DBOJIIOLUSA OPraHUIECKOTO
Mupa Ha 3eMJjie» (B €CTECTBEHHO-
HAy4YHbI WINKPAECBEIUYECKUI MYy3€eil)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpeiBaTh copepkaHle TEPMUHOB U
cucrema OTpakeHHEe 3BOMOINUNA. OCHOBHBIE MOHSTUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro Mupa CHUCTEMaTUYCCKUE TPYIIBI OPraHU3MOB. | €CTECTBEHHAs KjaccU(UKanus, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIIUI
Tabnuyvt u cxemol: «CoBpeMEHHAs HMEPAPXUYHOCTH.
CUCTEMA OPTraHUYECKOTO MHUPa» XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OpPraHMYECKOro MHpa
2.4 | DBoMIOINS YETIOBEKA DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpeiBatTh conep:kaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Butue mnpencraBieHuUi
O MPOUCXOXKICHUU YeNIOBEKa. MeTobl
M3y4yeHHs aHTpornorene3a. CxoAcTBa u
pa3nuuus 4eIOBEKA U )KUBOTHBIX.

CucreMaTHuecKoe MoJIOKCHNUE YeI0BeKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabnuyvl u cxemvi: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00e3bsHY.

ObopyoosaHue: CICTIKU UITU
M300paKeHUs] KAMEHHBIX OPYAHiA

TOHSTHI: aHTPOMOJIOTHS, aHTPOIIOTECHES,
yenoBek pasymubiii(Homo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cuCTEMa.

[TepeuncnsaTh 3a1a4M aHTPOIIOJIOTHH,
ATANBICTAHOBJICHUS U PA3BUTHS
MPEACTABICHUM O POUCXOKICHUU
YEJI0BEKA.

M3m1arate OCHOBHBIC MOJIOKEHUS
teopun Y. JlapBuHa, KpUTUYECKU
OIICHHBATh HEHAYYHYIOUH(POPMAITHIO
O MPOUCXOXKJICHUH YEJIOBEKA.

3HaTh CHCTEMAaTHYECKOE MOJIOKECHIE




NEPBOOBITHOTO YeNlOBeKa: KaMHU-
qorepsl, pyouna, ckpebdiia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMUYECKHUE TPU3HAKU
pPa3HOro ypoBHs (THI, KJIacc, OTPsiA

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOACTBA U
pa3IMuniiyeoBeKa U JKUBOTHBIX.
OOBSCHATP W OLICHUBATh 3HAYCHHE
HAYYHBIX 3HAHUH O MPOUCXOKICHUH
YeJIoBeKa JIJIsl TOHUMaHUsI MECTa W POJIH
YeJIOBEKa B MPUPOJIC

2.5

JIBrKyIIME CUITBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
anTponorene3a. Hacienctsennas
U3MEHYMBOCTh U €CTECTBEHHBIN 0TOOD.
OO61ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUU TPYAa,
MBIIUICHUE, PEUb.

Hemoncmpavyuu:

Tabnuyst u cxemvt: «CpaBHEHHE
aHATOMUYECKHUX YePT CTPOCHHSI YeIIOBEKa
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MaJICOHTOIOTUYECKUX
HAXOJOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHuE: MYJISKA
«I[IpoucxoxaeHue yenoBeka
(Ma7ICOHTOIOTUYECKHE HAXOJIKH )»

PackpriBaTh comepkaHue TEPMUHOB H
MOHATUH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYNIIOBOE COTPYIHUYECTBO, PEUb,
OpyAHiiHAS NIEATEeTHbHOCTD,
MOJIUMOPHU3M.

XapakTepru30BaTh JBIKYIIHE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpPaBHUBATh MX MEXIY COOOM




2.6

OCHOBHBIC cTauu
SBOJIFOITMH YCJIOBCKA

OCHOBHBIE CTaIUM U BETBU BOJIIOIUU
YeJIoBeKa: aBCTpajJonuTeku, YemoBek
yMelbid, YenoBek mpsaMOXO TSI,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK
pa3yMHBIN COBPEMEHHOTO THIIA.
Haxo/iku uckonaeMbIX OCTaHKOB,
BpeMs CyILIECTBOBaHUS, 00J1aCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HHU, OPYIUs.
Jemoncmpavyuu:

Tabauywl u cxemwvl: «OCHOBHBIE MECTa
MaJ€OHTOJIOTMYECKUX HAXOA0K MPEIKOB
COBPEMEHHOI'0 YEJIOBEKA,
«JlpeBHeitmme moan», «JlpeBHue
moan», «llepBble COBpEMEHHBIE JTHOIN».
OO0opyioBaHKE: MYJISIKU
«IIpoucxoxaenue yenoBeka» (OOCTHI
aBCTpaJIONMUTEKa, MUTEKaHTpPOIIa,
HEaHIepTAJIblIa, KP)OMAHBOHIIA); CICIKH
WM U300paXeHUsI KAMEHHBIX Oy
MEePBOOBITHOTO YEJIOBEKA: KaMHU-
qormrnepsl, pyouia, ckpedia

PackpsiBaTh conepxaHne TEPMUHOB U
TIOHSITUI: aBCTPAJIONMUTEK, YEIOBEK
YMEJIbIN, YEIIOBEK MPAMOXOIALINHT,
HEaHJepTajel, KpOMaHbOHEIL,
HEOJIUTUYECKAsi PEBOJIIOIINS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu30BaTh U CPABHUBATH MEKY
000l OCHOBHBIC CTAUN DBOJIIOINH
YEJI0OBEKA: XPOHOJOTHYECKUI BO3PACT,
apeaJs pacrpocTpaHeHusi, 00bEM
rOJIOBHOT'O MO3Tra, 00pa3 KH3HU U

opyaus Tpyaa

2.7

UYenoseueckue pacsl
U PUPOHBIC
aJanTallyi 4eJIoBeKa

Yenopeueckue packl. OCHOBHBIE
OOJIBIINE PACHI: €BPONCOUIHAS
(eBpaswmiickasi), HErpo-aBCTpaJIOUAHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

PackpriBaTh conepkaHue TEPMHUHOB
Y TIOHSATHUM: PAChI, PACOTECHE3, COLUAII-
JIAPBUHU3M, paCU3M, METUCAIHUS.
XapakTepu30oBaTh U CPAaBHUBATH
MPEICTaBUTEIIENYEIIOBEYECKUX Pac,




YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejoBeueckux pac. Kpuruka
COLMAJIBHOTO JIApBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabauysl u cxemol: «YenoBeueckue
pacb»

PacKpbIBATh IPUUMHBI 1 MEXaHU3MBbI
pacoreHesa, nepeyucisiTb U TPUBOIUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YEI0BEKa
K YCIIOBUSIM CPEJbI, TPUMEPHI
MPUCTIOCOOUTENBHOTO3HAYEHUSI PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €IMHCTBO BUAa HOMO
sapiens, Hay4yHYI HECOCTOSITEIbHOCTh
PaCOBBIX TEOPUH,UJEH COLHATBHOTO
JapBUHU3MA U pacu3ma

HToro uacoB 1o teme

9

Tema 3. Opranu3mbl U OKPY:KaOUIas Cpe

aa

3.1 | Oxomorus Kak Hayka 1 DKoJorus Kak Hayka. 3ajauuu pa3aensl | PackpeiBaTh conepikaHrne TEPMUHOB U
HKOJIOTUH. MOHSITUI: SKOJIOTHSI, TIOJICBBIC
MeTo1pI SKOTOTHUECKUX UCCIEAOBAHNN. | HAOIIOAEHNUS, SKCIIEPUMCHTEI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPY>KalOIEen Cpebl,
COBPEMEHHOI'0 4YeJIOBEKa. MOJIETTUPOBAHUE, SKOJIOTHIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuncnsaTh 3a7a4 SKOJIOTUH, €€
K. ®@. Pynse, O. I'ekkens. pas3nensl UCBS3KU C APYTMMU HAyKaMU.
Tabauyvr u cxemwvr: xapra «lIpupogueie | Xapakrepu3oBaTh METOIbI
30HBI 3EeMIIH IKOJIOTHYECKUX UCCTICIOBAHUI

3.2 | Cpensl obutanus u 1 Cpenpl oOuTaHUsS OPraHW3MOB: BOJIHAsI, | PackppIBaTh coqepikaHne TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okojoruueckue HakTopbl.
Knaccudukanus 3K010ruaecKux

Y TIOHSTHUH: cpefia OOUTaHMUS,
AKOJOTHYEeCKHEe (aKTOPHI,
OMONOTHYECKUN ONTHMYM,
OTrpaHUYMBAIOIIUNA (JTUMUTUPYIOLTUI )




(dhaxkTopoB: abnoTHueckue, OUOTHUYECKHUE
U aHTPOTIOTEHHBIE.

JleticTBHE YKOIOTHYECKUX (PAKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyvt u cxemvi: «CpenploOUTaHUS

OpraHu3MoB»

dakTtop.
XapakTepu30BaTh YCIOBUS CPEI

OOUTaHUs OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPHU30BaTh
AKOJIOTHYECKHE (DaKTOPhI: A0MOTHYECKHUE,
OMOTHYECKHUE M aHTPOIIOTCHHBIEC.
OrmmceIBaTh AEHUCTBHE YKOJIOTHYESCKAX
(hakTOpOBHA OpraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI Y KU3HEICSITETbHOCTH
PaCTEHU U JKMBOTHBIXPA3HBIX CPE
oOHnTaHus

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
Temreparypa, BIaXHOCTb.
®doronepuoausm.IIpucnocobnenus
OpraHU3MOB K JICUCTBUIO a0MOTUYECKUX
(bakTopoB. bruosornueckuepuTMBbI.
Hemoncmpayuu:

Tabnuyvt u cxemovl: «DOTOMEPUOTUIM.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGopatopHas paborta Ne 3.
«Mopdonoruaeckne 0COOEHHOCTH
PacTEeHHI U3 Pa3HBIXMECT OOUTAHUS.
JlabopaTtopHnas padota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»

PackpbiBath cojiep:kaHue TEPMUHOB U
MOHATUH: a0MOTHYECKHE (PAKTOPBI,
dhoToneprnoan3M, OHMOJIOTUUECKUE
PUTMBI.

AHanmu3upoBaTh JCHCTBUE CBETA,
TEeMITepaTyphl, BIaXKHOCTH HA OPTraHU3MbI
Y TIPUBOJUTH TIPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHNU3MOB.
[IpoBoUTH OMOJIOTHYECKUE HAOITIOICHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJTI0ICHHUIA




3.4 | buornueckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
(dakTopsI OMOTUYECKHUX B3aUMOJECHCTBUI: U TIOHATUN:0MoTHYeCcKuE (HaKTOPHI,
KOHKYPEHLUS, XUITHUYECTBO, CHMOMO3 U | XMILHUYECTBO, IIapa3UTHU3M,
ero opmel. [lapazutusm, koomeparus, | KOHKYpPEHLUs, MyTyajau3M, CAMOHNO3,
MyTyaJIn3M, KOMMEHCAIN3M KOMMEHCAJIN3M, HaXJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUUYECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMeHcanu3M, HeUTpaiu3M. HEUTpaAIU3M.
3HaueHue OMOTHUYECKUX XapakTepru30BaTb OMOTHYECKHE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKTOphl U BUIBIB3aMMOOTHOIICHHI
OpPraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX. | MEXKy OPraHU3MaMU; IPUBOJUTH
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabnuyvl u cxemol: «lluieBble nenmn» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOON BHIbI
OMOTUYECKUXB3aUMOICHCTBUI
OpPraHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepkanne TEPMUHOB U
XapaKTEPUCTUKU nonyJysiuu. OCHOBHBIENIOKA3aTEMN MTOHATHMN: TIOIYJISIUUS, YUCIEHHOCTb,

BUJIA U TIOITYJISIIIAN

NOMYJISILNN: YACIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JJuHaMyuKa YMCI€HHOCTH
NOMYJISIUNUN U €€ PEryJIsALHusL.
Hemoncmpayuu:

Tabauywt u cxemol: «llomynsuumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnsie u npakmuueckue
pabomut:

IJIOTHOCTB, POKAAEMOCTh, CMEPTHOCTb,
MPUPOCT, MUTPALIMs, TUHAMUKA
YUCJICHHOCTHU TOMYJIALINH.
XapakTepu3oBaTh OCHOBHbBIE TTOKA3ATEIN
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISIIUN; OMUCHIBATH MEXaHU3MBbI
PEryIsiUy YUCIEHHOCTH MOIYJIALNH




[Tpaktrueckas padota Ne 2. «Iloacuér
MJIOTHOCTH TIOMYJISIITUIN pa3HBIX BUIOB
pacTeHui»

Hroro yacos no treme

5

Tema 4. Coo01ecTBa M IK0JIOrHYE€CKHE CHCTEMBI

4.1 | CooOmrecTBa 1 Coo0111ecTBO OPraHu3MOB — OUOIEHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CrpykTyphl OMOLIEHO3a: BUI0Bas, MOHSTUI: OUOIIEHO3, SKOCUCTEMA,
MPOCTPAHCTBEHHAs, TpohUUIeCcKast OMOreo1eH03, BUJIbI-IOMUHAHTHI,
(uieBas). Buapl-1OMUHAHTHI. DKOJIOTHMYECKas HUIIIA.
CBsi3u B OHOIIEHO3E. XapakTepu3oBaTh OHOIIEHO3
Jemoncmpavuu: (coo0111ecTBO), €T0 BUIOBYIO,
Tabnuyst u cxemol: «llunesbie nenmy, MPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpay. CTPYKTYpBHI.
Obopyoosanue: MOJIETb-aNIUIAKAIUS OOBSICHATH POJIH KOMIIOHEHTOB
«Tunuruneie OUOIIEHO3BDY; TepOapwii OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacturenpHbie COOOIIECTBAY; CTPYKTYPHI U CYIIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPECIIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SPYCHOCTU MIIMCTOBOM MO3aWKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, IPOCTPAHCTBCHHYIO H
TPOPHUUECKYIO CTPYKTYPHI, CBSI3U MEKTY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHE CUCTEMbI (IKOCUCTEMBI). | PacKpbIBaTh cojiepKaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTe 00 AKOCUCTEME U
OHMOreolEcHO3E.
OYHKITMOHAIBHBIC KOMITOHCHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
IIPOAYIIEHTBI, KOHCYMEHTBI, PEIYIICHTHI,
TpodHUUECKHEe YPOBHH, ITUIIICBAs




AKOCHUCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (TUIEBBIC) YPOBHH
AKOCHUCTEMBI. [IuleBbIec IS U CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
ouomacca, NpoayKIHs. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMUYUBOCTb, CAMOPETYJISAIHA,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. Ix. Tencnu,

B. H. Cyxkaués.

Tabauyst u cxemol: «lIpuponHbie
coobmecTBay, «Llemu nuranusy,
«IKOJIOTUYECKas MUPaMUIay

LEIb U CETh, IKOJIOTMUECKUE
MUpaMUJIbl, OomMacca, IpOAyKIIHS,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOJMMOCTh TOTOKA YHEPTHH).
CpaBHHBaTh NaCTOUIIHBIE U JETPUTHBIE
MUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
NUpamMuIbl YUCICHHOCTH U TUPAMHUIBI
OMOMACCHI.

CocTaBisATh UEMU U CETH MUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BUTHE (CyKIIECCHs).

OnuceIBaTh MEXAHU3M NOIEPKAHUS
pPaBHOBECHS B 3KOCHCTEMAX.
XapakTepu30oBaTh CYKLIECCHHU, BBISIBISATh
MPUYHUHBI U 00UIME 3aKOHOMEPHOCTHU
CMEHBI 3KOCHUCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03ED.
DKOCUCTEMA XBOMHOTO NN
IMPOKOJINCTBEHHOTO JIECA.

PackpeiBath copepkaHue TEPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.




Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECA,
«DKocHuCTEMAa XBOMHOIO JIECay,
«buoneHnos BogoéMa.

Obopyoosanue: repdbapuu 1 KOJJICKIIUN
pacTeHU U )KUBOTHBIX,
MpUHAIICKAITUX K Pa3HbIM
AKOJIOTUYECKHUM TpyIliaM OJHOTO BUAA

[IpuBOIUTH IPUMEPHI TPUPOTHBIX
YKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHbBIEC U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MbI, 00pa3yroIue
pasHbie TpoUUECKUEe YPOBHU

4.4 | AHTpOTIOTEHHBIE AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpriBath conepkaHue TEPMUHOB U
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. MOHSATHI: aHTPOIIOT€HHAsI IKOCUCTEMA,
Ypboskocucremsl. buonornueckoe u arpo’KocucTema, ypooskocucrema,
X035CTBEHHOE 3HAUCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpOdKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
yCTOMUMBOCTH dKocucTeM. COXpaHEHUE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pa3HO00pasusl [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBATH
Hemoncmpayuu: MX BUJOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: «ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xomnekuus «BpenuTeny | nmpupogHbIX SKOCUCTEM U
BAKHEHNIINX CEIbCKOXO3SUCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buocepa— VYuenue B. U. Bepnaackoro o ouocdepe. | PackpriBath cojiepkaHnue TEPMUHOB U
riio0anbHast ['panuIlel, COCTAaB M CTPYKTYypa NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,

IKOCHUCTEMA 3EMIIH

ouocdepsnl. JKuBoe BEIIECTBO U €r0
¢ynxun. Ocobennoctu 6nocheps! Kak

JMHAMHYECKOE paBHOBECHE.
Ouenusats Bkiaja B. U. Bepraackoro




r7100aTbHON YKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U OOpaTHas
CBsI3b B OMocdepe.

Hemoncmpayuu:

Topmpemuwi: B. 1. BepHaackumu.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounocdepr», «PacnpocTpaHeHUE KUZHH
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(YHKIIUH )KUBOTO BeIeCTBA OMOC(ephbI
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACIIPOCTPAHCHHUSL.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(GyHKUHIA )KUBOTO BenlecTBa onochepsl,
OMOreOXMMHUYECKOH J1eATEIbHOCTH
YeoBeKa.

[lepeuncnarb ocoOeHHOCTH OUochepsl
KaK IJ100aIbHOM 3KOCUCTEMBI 3EMIIH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemiecTB u PackpriBaTh conepkaHue TEPMUHOB U
CYLIECTBOBaHHUS OMOreoXMMHUYECKHE IIUKIIBI 3JIEMEHTOB HOHSITUN: EIOCTHOCTh Ouochepsl,
ouochepsl (yrnepona, a3orta). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB

OMOMBI CyIIH. AJIEMEHTOB, 30HATIBHOCTH OMOC(EPHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceiBaTh KPyroBOPOT BEIIECTB,

yriaepoaa B ouocdepey, «Kpyrosopor OMOTreOXMMHUUYECKUE KBl a30Ta U

a30Ta B MPUPOIEH yriepoza B ouocdepe.
OOBACHATH TPUYUHY 30HATTLHOCTH
ouocdepsl. [lepeuncisaTs u
XapaKkTepU30BaTh OCHOBHBIE OMOMBI
CyILIH 3eMJIH

4.7 | YenoBe4ecTBO YenoBeuecTBO B Onochepe 3eMiu. PackpbiBath copiepkaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTPONOTreHHBIC N3MCHEHHSI
B Onocdepe. ['modanbHbIE

HOHSATHUI: AaHTPOIIOT'€HHbIE U3MEHEHHUS,
HKOJIOTUYECKUIN KPU3UC, TNI00ATBHBIC




AKOJIOTUYECKUE TPOOIIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «lIpumepHbIC
AHTPONOT€HHbIEC BO3JACHCTBUS

Ha pUpOay», « BaxHenmme ncTOUHNKH
3arpsA3HEHUs BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeiIas
cocTasJsironias ouochepn», «DakTOpPbI
Jierpajganuu nouBy, «IlapHUKOBBIN
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocepri»; Kpachas
kHura PO, n3o0pakxeHus1 OXpaHsIeMbIX
BHJIOB PACTEHUI U KUBOTHBIX

po0OJIeMBI.

XapakTepuszoBaTh OMOCPEPHYIO POJIh
YyeJIOBEKa.

[IpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
U3MeHeHu# B brocdepe.

OneHnBaTh MOCTECTBUS 3arpsI3HEHUS
BO3/IYILIHOM, BOJTHOW CPEJbI, U3MECHEHHUS
KJINMaTa, COKpaIieHus
OouopazHoobpasus.

DopMyIUpOBaTH COOCTBEHHYIO MO3UIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAJIBHBIM 3KOJIOTHUYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOUKY 3pCHHUS.

Ha3biBaTh MpUYMHBI MTOSBJICHUS
MIPUPOAOOXPAHHOM ITUKHU,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUIS1 TIPEOIOJICHUS DKOJIOTHYECKOTO
KpH3uca

4.8

Cocy1iiecTBOBaHUE
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocyuiecTBOBaHUE TPUPOJIBI U
yenoBedyecTBa. COXpaHEHHE
Ouopa3HooOpa3ust Kak OCHOBA
ycToitunBocty 6mocdeprl. OcHOBa
paIMOHAIBHOTO YIIPABICHUS
IIPUPOTHBIMH PECypCaMH M HX
ucnoiib30Banue. JlocTikeHnss OMOJIOTHH
Y OXpaHa MPUPO/IBL.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHSATUH: PAllMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOMYUBOE
pa3BUTHE, KODBOIIOLIUA.
XapaxkTepu3oBaTh PaLMOHAIBHOE
HCIIOJIB30BaHUE IPUPOIHBIX PECYPCOB;
OCHOBHBI€ [10JIOXKEHUS KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUS




Hemoncmpavyuu:
Tabnuywvl u cxemsi: «buochepa u
4eJIOBEK»

HToro vyacoB o Teme 9
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI' PAMME




