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COIAEPKXAHUE OBYUEHUA

10 KJTIACC

Tema 1. Buosiorusi kKak Hayka

buonorus kak Hayka. CBs3p OHOJIOTMM C OOIIECTBEHHBIMHM, TEXHUYECKUMU
U APYTUMH €CTECTBEHHBIMU HayKaMH, (priiocopueit, STUKOM, SCTETUKON 1 mpaBoM. Posib
Ouonorun B (GOPMHUPOBAHMU COBPEMEHHOW HAydyHOM KapTHUHB Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metonbl TMO3HAHUS KUBOW TPHUPOABI (HAOIIOJEHUE, SKCIEPUMEHT, OIUCAHUE,
u3MepeHue, Kiaccudukaus, MoieIMpOBaHUE, CTAaTUCTUYECKAst 00pabOTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konsuos, /Ix. Yorcon u @. Kpuk.
Tabauywvl u cxemvl: «MeTOBI IO3HAHUS )KUBOUW MPUPOIBI.

Jlabopamopnovie u npakmuueckue paoomol:
[Tpaktnueckas paborta Ne 1. «Vcmonap30BaHKE Pa3IMUHBIX METOJIOB MPU M3yYCHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aLMSs

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTiauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOUW MPUPOIBI.

CgoiicTBa OHMOCHUCTEM W WX pa3zHooOpasue. YPOBHM OpraHu3aIllud OHOCUCTEM:
MOJICKYJISIDHBIN, KIIE€TOYHBIA, TKAHEBBIM, OPTraHWU3MEHHBIN, MOMYJIALUOHHO-BUI0BOM,
AKOCHCTEMHBIN (OMOreoIeHOTHYECKH), OrochepHBIit.

JMemoncmpayuu:

Tabauyvt u cxemvi: «OCHOBHBIC MPU3HAKH KU3HNY, «Y POBHHU OpraHU3AIUN KUBOU
IPUPOIBI.

Obopyoosanue: monens monekynsl JJHK.

Tema 3. XuMu4eckuii coCTaB M CTPOEHNE KJIETKHU

XUMUAYECKUA COCTAB  KJIETKM. XHUMHYECKHUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JeMeHThl. Bosla 1 MUHEpanbHbIE BELIECTBRA.

OYHKIHUH BOJIBI U MUHEPAJbHBIX BEIECTB B KieTke. [logaep:kanre ocMOTUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
HezameHumble U 3aMEHHMblE AMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OEITKOBOM MOJIEKYJbI (MI€pBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue GyHKIIMU OEIKOB.

®epmeHThl — Ouosiornyeckue KaranuzaTopbl. CtpoeHue (epMeHTa: aKTUBHBIN
LHEeHTp, cyOcTpatHas cneuuduuHocts. Kodhepmentsl. Butamunbl. Otiauuust pepmMeHTOB
OT HEOPraHUYECKUX KaTaIu3aTopoB.
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VYrneBoabl: MOHOcaxapuibl (TJIOK03a, pudo3a U JE30KCUPH003a), Jucaxapuibl
(caxaposa, JakTo3a) MW  MoOJUcaxapulbl  (Kpaxmaja, TJMKOT€H, IIEJUII0I03a).
buonoruyeckue pyHKIMHU yTrIeBOAOB.

Jlununel: Tpurnuuepusl, GocPoaunuasl, crepouasl. ['uapopunbHO-THAPOPOOHDBIE
cBoiicTBa. buonormueckue ¢GyHkuuu nunuaoB. CpaBHEHUE YIriIeBOAOB, OEIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxnennossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenune n pynkuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKLHUU.

[HuTonorust — Hayka o kieTke. Kiierounast Teopusi — npumep B3auMOJEHCTBUS HIeH
1 (aKTOB B HAYYHOM MO3HAHUH. METObl U3yUeHUs KIETKH.

Krnerka kak unenoctHas »xuBas cucreMa. OOmIMe NpU3HAKK KIETOK: 3aMKHYTas
HapyxHasi memOpana, monekyasl JIHK kak reHernueckuil ammapar, cucTeMa CHUHTe3a
Oeka.

Tunsl KIETOK: dyKapuoTUYecKas U Mpokapuotuyeckas. OCoOOEHHOCTH CTPOCHHUS
npokapuoTudeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHUYECKOM
KJIeTKA. OCHOBHBIE OTIMYMS PACTUTEIBHOM, JKUBOTHON M TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa, TJIMKOKAIHUKC,
ux ¢(ynkuuu. Ilnazmatudeckass mMemOpana, e€ cBoiicTBa M ¢yHKuuu. lluroruasma
u e€ opra"ouasl. OnHomemOpaHHble opraHouisl kietku: OIIC, anmmapar ['onbaxwy,
mu3ocoMbl.  lloslyaBTOHOMHBIE OpraHOMIBI KJIETKHM: MHUTOXOHJAPHWH, IUIACTUIBI.
[TpoucxoxxaeHne MUTOXOHAPUN U macTua. Buasl minactua. HememOpaHHbIe OpraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOJU, PECHUYKH, KIYTUKH. DYHKIIUU
OpraHOWJOB KJIETKU. BiatoueHus.

SAnpo — peryasTopHblii LeHTp kieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIICTKE.

JHemoncmpayuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammul: «PacnpeneneHne XUMHAYECKUX 3JIEMEHTOB B HEXUBOU IIPUPOIEY,
«Pacnpenenenne XMuMHUYECKUX SJIEMEHTOB B JKUBOM MIPUPOIE».

Tabnuysr u cxemvi: «llepuonnueckas TaONMHMIIAa XUMHUYECKHUX DIEMEHTOBY,
«CtpoeHne MOJEKyJbl BOJbl», «buocuHtes Oenka», «CTpoeHHE MOJICKYJbl O€lKay,
«Ctpoenue pepmentar, «Hykneunossie kuciotel. JIHK», «Ctpoenne monekynsr ATD,
«CTpoeHHne >yKapUOTHUYECKOU KIETKn», «CTpoeHHe >KMBOTHOM KIETKHW», «CTpoeHue
pacTUTENbHOM KIIETKN», «CTpOoeHHE MPOKapHOTUUECKON KieTku», «CTpoeHue sapa
KJIECTKNY, « YTICBOABI», «JIMIUIBI.

Obopyooeanue: CBETOBOM MHUKpPOCKOIN, O0OpyAOBaHWE [JIsi IPOBEACHUS
HaOJIOJICHUM, U3MEpPEHUM, HSKCIEPUMEHTOB, MUKPOIPENApaThl  PACTUTEIBHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.
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Jlabopamopnbsie u npakmuueckue padomol:

Jlabopartopnas padota Ne 1. «M3yueHne kaTaTUTHYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTajaasbl)».

Jlaboparopnas padota Ne 2. «3ydyeHue cTpoeHUs KIETOK PACTEHUM, KUBOTHBIX U
OaxkTepuil O] MUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax U UX OMUCAHHEY.

Tema 4. /KusHenessTeIbHOCTH KIETKH

OOMeH BemiecTB, WiIM MeTa0O0MM3M. AcCcUMUISALIMS (TJTACTUYECKUM OOMEH)
U JUCCUMWIALMS (PHEpreTuueckuié OoOMEH) — JBE CTOPOHBI €JIMHOTO Tpoliecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUsS BEIIECTB W DJHEPrUM B TMOHUMAHUM
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOPHBIN U TeTeporpodHbiii. Pons dhepmeHTOB
B 0OMEHE BEIIECTB U IIPEBPAICHUN SHEPTUHU B KIIETKE.

®dotocunte3. CBeroBas u TeMHoOBas (asbl porocuHTe3a. Peakiuu dorocuHTe3a.
DddexTuBHOCTH hoTOCHHTE3a. 3HAUeHUE (OTOCUHTE3A ISl KU3HU Ha 3emuie. Biusinue
yCJIOBHHM cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIMICHHS €r0 MPOAYKTUBHOCTU
y KyJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XeMOCHUHTE3UPYIoIe 0aKTepUu. 3HAUCHHE XEMOCHUHTE3a ISl )KU3HU
Ha 3emiie.

OHepretuueckuii oOMeH B KieTke. PacienieHue BellecTB, BbIJCICHHE
U aKKyMYyJUpPOBaHUE SHEPTHH B KJIETKE. DTambl YHEPreTUHYECKOro oomeHa. [nmukonus.
bpoxenue u ero Buabsl. KuciaopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnutensHoe PochoprupoBanre. IHPEKTUBHOCTD SFHEPreTHIECKOro oOMeHa.

Peakniuu matpuuHoro cunHTe3a. ['enernueckas undopmanus u JJHK. Peanuzamus
reHeTHYeckod uHpopMaIlMu B KiIeTke. ['eHeTHyeckuil KOJ M €ro CBOMWCTBA.
Tpanckpunums — matpuusblii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTarmbl
TpaHcsaiuu. KonupoBanre aMuHOKHUCIOT. Poib pubocoM B OrocuHTE3€e OemKa.

Heknerounsle (GopmMbl KU3HU — BUPYCHL. VcTOopus OTKPBITUS BUPYCOB
(.M. HWBanoBckuii). OCOOEHHOCTH CTPOCHHS M >KM3HCHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuii, ;)KUBOTHBIX M YEJIOBEKAa, BBHI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynonedunmra uenmoBeka (BUY) — Bo3Oymurens CIIWla. OOpatnas
TPAHCKPHUIIMS, peBepTa3a u uHTerpasa. [IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

JHemoncmpayuu:

Ilopmpemuwr: H.K. Konbsuos, /{.1. UBanoBckuii, K.A. Tumupsses.

Tabauyvt u cxemwr: «Tunel mnwmTaHESA», «MeTabomm3am», «MHUTOXOHAPHS,
«OHepreTHyeckuii  oOMeH», «Xioporact», «®DotocurTe3y, «CtpoeHue JIHK»,
«CTtpoeHue W (QyHKIHMOHHpPOBAHHE TeHa», «CuHTE3 Oenka», «[ CHEeTHYeCKHA KO,
«Bupyce», «bakrepuodarn», «Ctpoenume wu xu3HeHHbIH 1wk Bupyca CII]la,
0aktepuodaray, «Permmukamus JHK».

Obopyoosanue: wmopenu-ammmkanun «Yasoenne JIHK wu  TpaHckpummmsy,
«buocunres Oenkay, «CTpoeHue KIeTKn», moaelb cTpykTypsl JJHK.
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Tema 5. PazmHokeHMe U MHAMBUYAJIbHOE PA3BUTHE OPraHU3MOB

KiteTouHblil UK, WIK )KU3HEHHBIA LUK KieTku. MHTepdasza u muto3. [Ipouecchl,
nporekatoume B uHTepdasze. Permkauus — peakuuss marpuydoro cuHtesa JIHK.
Crpoenue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTuIl. JIUTUIOUIHBINA U TarjIONIHBINA
XpOMOCOMHBIE Ha0opbl. XpomaTuibl. [lUTONOrMueckue OCHOBBI Pa3MHOXKEHUS U
VHJIMBU1YaJIbHOTO Pa3BUTUSI OPTaHU3MOB.

Jenenne knetkn — Muto3. Craauu mutosa. [Ipoueccsl, Mpoucxoasye Ha pa3HbIX
cTaausIX MUTO3a. bruomornueckuil CMbICI MUTO34.

[IporpamMmmupyemasi Tu6€Ib KIETKU — allONTO3.

dopMbl pa3MHOXKEHMsI OpPraHU3MOB: Oecroysioe W ToJioBoe. Buabl 6ecrnosioro
Pa3MHOKEHMS:  JICJICHUE  HAJABOE, I[IOYKOBAaHUE OJHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIUYHS OT OECIOI0TO0.

Meito3. Craguu wmeio3a. Ilpoueccel, npoucxoadiivue Ha CTaausx Menosa.
[ToBenenue xpomocom B Mmenose. KpoccuHroep. buonornyeckuii CMbICI U 3HAYEHHUE
Meno3a.

I'amerorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Y KMBOTHBIX. [loyoBbIe
JKeJe3bl: CEMEHHUKH U siMYHUKU. OOpa3oBaHue M Pa3BUTHUE TOJOBBIX KJIETOK — TaMeT
(cepmaro3ous, sHlEKIETKa) — crepMaTroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
ANIEKIIETOK U ciepMaTo3ouaoB. Omnonorsopenue. [lapTreHorenes.

WuauBuayanbHoe — pa3BuTue  (OHTOreHe3).  OMOpHUOHANbHOE  pa3BUTHE
(omOpuorene3). Jtanbl 3MOPUOHANIBHOTO PA3BUTHUA y TIO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyJIsIIus, OpraHoOTeHe3. [TocTamOpuoHanbHOE pa3BUTHE.

Tunsl MOCTIMOPHMOHAIBHOTO Pa3BUTHS: TpsMOE, HempsMoe (JIMYMHOYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,
CTaJlUH PA3BUTHS.

Hemoncmpayuu:

Tabnuysr u  cxemvr: «DOpMBI pa3MHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHHUE Y LIBETKOBBIX PAaCTEHUI», «BeretaTuBHOE Pa3MHOXKEHHUE PACTCHUN,
«/lenmenue kieTkn OakTepuity, «CTpoeHHE MOJTOBBIX KIETOK», «CTPOCHHUE XPOMOCOMBI,
«Kinetounbiid mukn», «Pemmkanus [JHK», «Mutosy», «Meio3y», «IIpsmoe u Henpsimoe
pazButuey», «l'ameTroreHe3 y MICKOMUTAIOMUX M YesoBekay, «OCHOBHBIE CTaJIUU
OHTOT€HE3a.

Obopyodosanue: MHKPOCKOII, MUKPOITPENAPATHI «CnepMaTo30u bl
MJICKOMUTAIOMIETO», <« SHIEeKIeTka MIeKonuTaromero», «KapuokuHes B KJIeTKax
KOpEIIKa JIyKa», MarHUTHas Mojelb-anmuiukanus «Jlenenune kinetku», moxaens JIHK,
Moieinb MeTadazHOW XPOMOCOMBI.
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Jlabopamopnbsie u npakmuueckue padomol:

Jlaboparopnas pabota Ne 3. «HaGnronenne Muto3a B KJIETKaxX KOHUMKAa KOpeEHIKa
JyKa Ha TOTOBBIX MHUKpOTIpEriapaTax.

Jlaboparopnas padota Ne 4. «M3yueHune CTpOEHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIPEIIapaTax.

Tema 6. HaciiencTBeHHOCTH M K3MEHYUBOCTH OPTaHM3MOB

[Ipenmer u 3amaun reHetuku. Mctopus pasBuTHs TeHETUKU. Poiib LUTOIOrMH
1 SMOPHUOJIOTUU B CTAHOBJICHUM T€HETHKU. BKJam pocCUUCKUX U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T'€HETUKU. METOo/bl TEHETUKH (TMOPHUIO0JIOTUUECKUM, TUTOTCHETHUYECKUM,
MOJICKYJISIpHO-TeHeTUUeCcKuit). OCHOBHBIE TE€HETUYECKHE TOHATUS. [ eHeTuueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIINBaHUIA.

3aKOHOMEPHOCTH HAcCJEI0BaHUsA TMPU3HAKOB, YyCTaHOBIEHHbIE ['. Menuaenem.
MonorubpuHoe ckpemuBaHue. 3aK0H €IMHO-00pa3usi THOPUJIOB MEPBOTO MOKOJICHUS.
[IpaBuno 1OMHUHUPOBAaHUS. 3aKOH PacUICIUICHUS MPU3HAKOB. [ MMIOTE3a YUCTOTHI TaMeT.
[TonHOE U HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpuiHOe CKpelIMBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBaHMS TPU3HAKOB.
[{uToreHeTyecknue  OCHOBBI  JUTHMOPUIHOTO  CKPEIIMBaHUSA.  AHAIU3UPYIOIIEEe
ckpemuBanue. Mcnosib30BaHKWE AaHATU3ZUPYIOLIETO CKPEIIMBAHUS [JI1 OINpEeJICHUs
TeHOTHIIa OCOOM.

CueruieHHoe HacienoBaHue mpu3HakoB. Pabora T. Moprana mno cCleruieHHOMY
HacJieI0BaHUIO TeHOB. Hapylienue cienieHus reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasl TEOpHUsI HACIEICTBEHHOCTU. | e HETHUECKUEe KapThl.

I'enetnika mona. XpOMOCOMHOE OIpeesieHue Toyia. AYTOCOMBI U TIOJIOBBIC
XpoMocOoMBI. 'oMoraMeTHbIe U TeTeporaMeTHbIe oprann3Mbl. HacieqoBanue npu3HaKoB,
CIICTJICHHBIX C ITOJIOM.

H3meHunBOCTh. BHABI N3MEHUMBOCTH: HEHACIICACTBEHHAS M HAcJIeICTBEHHAs. Poib
cpeabl B HEHACJICACTBEHHOW HW3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIIMOHHOMN
W3MEHUYMBOCTH. BapuanuoHHBIM psSa W BapualMoHHas Kpusad. Hopma peakumnu
npusHaka. KoinuecTBEeHHbIE M KaUeCTBEHHBIC MMPU3HAKU U X HOpMa peakinu. CBoicTBa
MOIU(DUKAITMOHHOW H3MEHUUBOCTH.

HacnencrBennas, wuiad TCHOTHMIIMYECKAas, W3MEHUYMBOCTL. KomOMHaATHBHAs
M3MEHYMUBOCTh. Mel03 U MOJI0OBOM MPOIecC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyTtanonHass W3MeHYMBOCTh. Kiaccudukammss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. Yacrota W OpuuMHBl MyTauuid. MyTareHHble  (akTopbl. 3aKOH
TOMOJIOTMYECKHX PSIIOB B HacjeACTBeHHOM n3MenurnBoctu H.W. BaBunoga.

BuesinepHas HacIe1CTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka yenoBeka. Kapuorun uyenoBexka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
TE€HEAIOTHYECKUN, OJIM3HEIOBBIM, ITMTOTEHETHYCCKUH, OMOXUMHUYECKHUIN, MOJIEKYJIIPHO-
TeHETUYCCKH. CoBpemeHHOoe OIpEJICIICHUE TeHOTHIIA: MMOJTHOT€HOMHOE
CEKBECHHUPOBAHWE, TCHOTUIIMPOBAHWE, B TOM uucie ¢ noMompbo [II[P-ananu3a.
HacnencrBenHslie 3a001eBaHus YeI0BEKA: T€HHBIE 001e3HU, O0JIE3HU C HACIEICTBEHHOU
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IIPEIPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Ooisie3HH. COMaTHYECKHE U TE€HEPATHBHBIE
myTaru. CTBosOBbIE KIETKU. [IpuHIuMIBI 370poBOro obpa3a *U3HH, JUATHOCTUKH,
NpopUIAKTUKA U JIEYEHUS] TeHETHYeCKuX Oone3Hed. MeauKo-TeHeTHUeCKOoe
KOHCYJIbTUPOBaHUE. 3HaYECHUE MEAUIIMHCKON T'€HETUKH B MPEAOTBPALIEHUU U JICYCHUU
IeHETUYECKUX 3a00JIEBaHUI YETIOBEKA.

Jemoncmpayuu:

llopmpemuwr: I'. Mennennb, T. Mopran, I'. nge @Ppusz, C.C. YerBepukos,
H.B. Tumodees-Pecosckuii, H.W. BaBuios.

Tabauyvr u cxemovl: «MOHOTHMOpPUIHOE CKPEIIMBAHUE W €T0 IUTOrC€HETUYECKas
OCHOBa», «3aKOH pACIICIUIEHUS U €ro IUTOI€HETHYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «JluruOpuaHoe ckpemniuBanuey, «lluTonornyeckre OCHOBBI JUTHOPUIHOTO
CKpemuBaHus», «Meno3y, «B3zauMonencTBUEe aUIENbHBIX TEHOBY», «l'eHeThdeckue
KapThl pacTeHUW, >KUBOTHBIX M 4YeJIoBeKka», «l['eHernka monay, «3aKOHOMEPHOCTH
HacJIeI0BaHus, CIEIJIEHHOTO C MOJIOM», «KapruoTUIbl YelloBeKa U KMBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukaloHHass HW3MEHYUMBOCTh», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrka rpymnm KpoBu», «MyTaliMoHHas: U3MEHYHUBOCThHY.

Obopyoosanue:  MoJeNU-aNIIUKAIUU  «MOHOTHOPUIHOE  CKpELIMBAHHUEY,
«Henonmnoe  nmomuHupoBanue»,  «JlurmbpumHoe  ckpemmBaHue»,  «llepekpéct
XpOMOCOMY», MHKPOCKOIN M MHKpompenapaTr «Jpozoduna» (Hopma, MyTtanuu (Gpopmbl
KPBUIbEB U OKpPAcCKu Tena), repoapuit «I"opox moceBHOM.

Jlabopamopnovie u npakmuyeckue paoomoi:

JlaGopatopHast pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKPOTIPETapaTaxy».

JlabopatopHast pabota Ne 6. «/3ydyeHne MoanbUKAIIMOHHOW U3MEHYHBOCTH,
MIOCTPOCHUE BAPUALUOHHOTO Psifia U BAPUALIMOHHOW KPUBOW.

JlaGopatopHas pabora Ne 7. «AHanu3 mMyTanuii y Apo30(UiIbl Ha TOTOBBIX
MUKpOTpEenapaTax.

[Tpaktruueckas padora Ne 2. «CocTaBiieHHE U aHAIH3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexnusi oprann3mMoB. OCHOBbI O0MOTEXHOJIOTHH

Cenekuus Kak HayKa U Mpouecc. 3apokIeHUE CEIEKIMU U JOMECTUKAUA. Y YeHHE
H.W. BaBuioBa o meHTpax MPOUCXOXKACHUS U MHOTO00pa3wsi KyJbTYypHBIX PACTCHHIA.
LeHTpbl IPOUCXOKACHUS TOMAITHUX XKUBOTHBIX. COpPT, MOpPOJA, IITAMM.

CoBpemMeHHBIE METONBI CeJeKIWU. MaccoBbIi W WHIWBUIYAIBHBIA OTOOPHI
B CEJEKIMH pacTeHHd U KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
ckpemmBanue — nHOpuAMHT. Yncras nmuausa. CKpenmBaHnue YUCTHIX JTWHUN. ['eTeposuc,
wn tuOpuaHas cwia. HepomcTtBeHHoe ckpemmBanue — ayTOpuauHr. OTmanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W MOJy4YeHHUe MOJTUTUIONIOB.
JIOCTMXKEHUS CEIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorus kak oTpaciib NpOU3BOACTBA. | €eHHAsA MHXKEHEPHUs. DTalbl CO3aHUS
pekomOunanTHOM JIHK u TpaHcreHHbIX opraHu3moB. KiieTouHas WHKEHEpPHUs.
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Kierounpie KynpTypsl. MHUKpPOKIOHAJIBbHOE pa3sMHOXKEHUE pacTeHuil. KiioHmpoBaHune
BBICOKOITPOAYKTUBHBIX  CEIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.  ODKOJIOTHYECKHE
u aTdeckue npodseMsl. 'MO — renetTnuecku MOAU(ULUPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, U.B. Muuypum, I'.Jl. Kapneuenko, M.®. NBaHoB.

Tabauywt u cxemvi: kapTa «L{eHTPBI MPOUCXOKACHUS U MHOTO0OPa3Us KYJbTYPHBIX
pactenuit», «llopoabl OOMamIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX paCTCHUN,
«Otnanéunas ruopuanzanus», «Padote akanemuka M.d. MBanosay, «llonumnonausy,
«O0bekThl  OuoTtexHojorumny,  «KierouHele  KyJabTypsl W KIOHHPOBAHHUEY,
«KoHcTpyHnpoBaHU€e ¥ IEPEHOC TEHOB, XPOMOCOMY.

Obopyooeanue: MyIISKU TUIOJIOB U KOPHEIJIOA0B TUKUX (DOPM U KYJTbTYPHBIX
COpPTOB pacTeHuit, repoapuii «CenbCKOX0351CTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padbomaul:

Okckypeus «OCHOBHBIE METOBI U TOCTHKEHUS CEJIEKIIMN PACTEHUN U >KUBOTHBIX
(Ha CEeNIEKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YUYacCTOK,
B TETUIMYHOE XO34HUCTBO, 1a00PATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBonrounoHHas OHUOJIOTHS

[TpeanochUIKM BO3HUKHOBEHHUSI SBOJIOLMOHHON TEOPHH. DBOJIFOLUOHHAS TEOPUS U
e€ MecTo B Ouonoruu. BiusiHue BOIOLIMOHHON TEOPUHU Ha pa3BUTHE OMOIOTUU U IPYTUX
HayK.

CeugerenscTtBa  3BoJIOIMU.  [laneoHTONOrMYECKHE:  TMOCIENOBATEIBHOCTD
MOSIBJICHHSI BUJOB B  TAJICOHTOJIOTMYECKOM  JIETOTHCH, TEpPEeXOIHble  (OPMBI.
buoreorpadudeckue: cxocTBO U paznuune GpayH u GJIop MaTepUKOB M OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA U PAa3jIMuus OSMOPHOHOB Pa3HBIX BHUIOB
NO3BOHOYHBIX.  CpaBHUTEIBbHO-aHATOMHUYECKUE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOJEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX TyTeH y Bcex
OpPraHu3MOB.

OpomonmonHas teopust Y. JJapeuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBuoKyIue Cuiibl IBOMIONMHM BHIOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE
Ipy  OTPAaHUYCHHOCTH  PECYpPCOB,  HEOMpeAeI€HHAas  W3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAHHE, ECTECTBEHHBINA OTOOP).

Cunretnyeckast Teopus 3Bosironuu (CTI) U €€ OCHOBHbBIE MOJIOKEHHUS.

MukposBodtonus. [Tonynsuusa kak e1TMHUIA BUIa U SBOJIOLIMH.

JBrxymue cuitbl ((hakToOphl) SBOIOIMK BUOB B IIpUpoe. MyTallmoOHHBIN TIPOIece
1 KOMOMHATUBHASE U3MEHYMBOCTD. [lonynsiinonHbie BoJIHBI U peid renoB. N3omsuus u
MUTpaIus.

EctectBennblil 0TOOp — HanpaBJsitouid (hakTop 3BOIIOIUN. DOPMBI €CTECTBEHHOTO
otbOopa.
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[IprcnocoONEeHHOCTh  OpPraHM3MOB  Kak  pe3yiabraT dBodouuu. [Ipumepsl
MPUCTHIOCOOJIEHUI Y OpraHu3MoB. ApoMOp(O3bl U UIUO-AANITALIUH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHoBHbIE (OpPMBI BUI00OPA30OBAHUS:
reorpa()uyeckoe, IKOJIOIHUECKOE.

MakposBomonus.  Dopmbl  3BOIOUMU:  QUIETHYECKas,  AUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMoCTh 3BOJIIOLUN.

[IpoucxoxaeHne OT HecHenUaIu3upOBaHHBIX mpenkoB. IIporpeccupyromas
crienuanu3anus. ATanTUBHAS paavalusl.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, JK.b. Jlamapk, Y. Japeun, B.O. Koanesckuii, K.M. bap,
3. I'ekkens, @. Mromiep, A.H. Ceepios.

Tabauywl u cxemol: «Pa3BuTHE OPraHUYECKOTO MHUpa Ha 3eMiiey», «3apobIln
MO3BOHOYHBIX KXUBOTHBIX», «ApxeonTepukc», «PopMbl 0OpHObI 3a CYIIECTBOBAHHE,
«EcrecTtBeHHbIN 0TOOPY», «MHOroo6pasue copToB pacteHuin», «MHoroodpasue nopos
KUBOTHBIXY», «llomymsiiuuy, «MyTallMOHHAs W3MEHYHUBOCTB», «ApoMop]o3b»,
«Mnnoananramumny, «O0mas aerenepanusy, «JIBrwkymiue cuiisl 3Boiouun», «Kapra-
cxema wmapmpyta nyremectBus Y. J[lapsuna», «bopbba 3a cyliecTBOBaHUEY,
«IIpucrnocoOaeHHOCTh OpraHu3MOBY, «["eorpaduueckoe BUI000pa30oBaHuUEy,
«DKOJIOTUYECKOE BUA000pa30BAHUE.

Obopyoosanue: KONIEKLUUS HACEKOMBIX C pa3jIMYHbIMM TUIIAMH OKpacku, Habop
IUIO/IOB M CeMsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX MPUCIIOCOOIEHUN Y KMBOTHBIX»,
Monenb «OCHOBHBIE HAalpaBlICHUs] HBOJIIOLUNY», O0BbEMHass Monenab «CTpoeHue
rOJIOBHOT'O MO3r'a TIO3BOHOYHBIX».

buoreorpagpuueckast kapra Mupa, KoyeKuus «O@opMbl COXpaHHOCTH UCKOTIAeMBbIX
KUBOTHBIX M pacTEHHI», Mojenb ammumkanus «llepekpécT Xpomocom», BIIaKHbIE
npenapatel «Pa3Burre HacekoMoro», «Pa3BUTHE JIATYIIKN», MUKPOIPENapaT
«Apo3oduna» (Hopma, MyTaluu (OPMbI KPbUIbEB U OKPACKU TEJNA).

Jlabopamopnosie u npakmuyueckue paoomoi:

JlabopatopHass pabora Ne 1. «CpaBHeHue BHUIOB TIO MOPGOIOTHUESCKOMY
KPUTEPHIO».

JlaGoparopHass pabora Ne 2. «OmnucaHue MPUCIIOCOOTICHHOCTH OpraHu3Ma
1 € OTHOCUTEJIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emJie

JloHay4yHblE TIpEACTaBIECHUS O 3apOXKIACHUM JKU3HM. HaydHbple ruUnoress
BO3HUKHOBEHUS KU3HM HA 3eMJyie: aOMOTEeHE3 W MaHCIepMUsi. XUMHUUYECKasi BOJIOIHS.
AOUMOTEHHBII CHHTE3 OPTaHMYECKUX BEIECTB U3 HEOPTaHUYECKUX. DKCTIEPUMEHTAIILHOE
MOJATBEPXKJICHUE XUMHUUYECKOW »9Bosronuu. HadvanbHble dTambl  OMOJOTHYECKON
spomonnu. l'mnoresa PHK-mupa. ®dopmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHUE NPOTOKJIETKHU. llepBbie kineTkm u ux sBojonua. PopmupoBaHue
OCHOBHBIX TPYII KUBBIX OPraHU3MOB.
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Pazeutne xu3nm Ha 3emsie mo s3pam U nepuoaam. Karapxen. Apxeickas
U ipoTepo3oickas 3psl. [laneo3oiickas spa u €€ nepuoabl: KeMOPUNCKUA, OpJJIOBUKCKUH,
CUJIyPUNCKUHU, TE€BOHCKUN, KAMEHHOYT OJIbHBIH, IEPMCKUM.

Me3so30iickas 3pa U €€ nepuoAbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepUCTUKA KJIMMaTa M TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE 3Tarlibl
ABOJIIOIIUU PACTUTEIBHOTO U KUBOTHOTO MUpa. ApoMop(dO3bl Y pACTEHUN U KUBOTHBIX.
[losiBIeHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMyYecKoro MHpa Kak OTpakeHue dBodtouuH. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS 4YeIOBEKa. AHTpPONOJIOrMs Kak Hayka. Pa3Buthe mpencTaBiIeHUN
O MPOUCXO0KICHUM YesloBeKa. MeToapl n3yueHus: antponorenesa. CxoAacTBa U pa3Inyuus
YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE TIOJIOKEHUE YETOBEKA.

JBuxymue cuibl (hakTopsl) aHTpornoreHe3a. HaciencTBeHHas M3MEHYMBOCTh U
€CTeCTBEHHBIM 0TOOp. OOIIeCTBEHHBIM 00pa3 KW3HHU, M3TOTOBJICHHE OPYIUN TpyHa,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaAuU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
ymenbii, Yenosek npsaMoxonsdinii, YenoBek HeaHAEpTanbCKUK, UYeIOBEK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JacTh PAaclpOCTpaHEHMS,
00BEM TOJIOBHOTO MO3ra, 00pa3 *KU3HU, OpYyIUsl.

Yenoseueckue packl. OCHOBHBIE OOJBIINME pachl: €BpoNeoMHas (eBpasuiickas),
HErpO-aBCTPAJIONIHAsL (PKBAaTOpUAJIbHAs), MOHIOJIOMJHAs (a3MaTCKO-aMEpPUKAHCKas).
YepTsl MpUCIIOCOOTIEHHOCTH IMPEJCTABUTENEH YeOBEUYECKHMX pac K YCIOBHUIM
cymiectBoBaHMs. EnMHCTBO yenoBeueckux pac. Kputnka pacusma.

JHemoncmpayuu:

llopmpemui: ®@. Penn, JI. ITactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. /lapBus.

Tabauyvt u cxemvi: «Bo3nukHOBeHne CoilHeUHOH cucTeMbl», «Pa3Burtne
opraHuyeckoro  mupa»,  «PactutenpHas  KieTka», <« OKuBOTHas  KJIETKay,
«IIpokapuotnueckas kineTka», «CoBpeMeHHas CHUCTeMa OpPraHUYeCKOro MHpay,
«CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHHS YEIOBEKA M YeIIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE MECTa MaJCOHTOJOIMYECKUX HAXO0JI0OK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBHenmme srogm», «/peBHue mronu», «llepBble  COBpEMEHHBIE  JIIOANY,
«YenoBeueckue paco».

Obopyoosanue: mynsoxku «lIponcxoxaenue denoBeka» (OHOCTHI aBCTPATOMUTEKA,
MUTEKaHTpOMa, HeaHAEePTaIblla, KPOMAHbOHIIA), CJICTKU WM NU300pakKeHUs: KaMEHHBIX
opynuii  TEpBOOBITHOTO  4YelOBeKa  (KaMHU-YOMNMEPBI,  pyOwmwia,  ckpelua),
TCOXPOHOJIOTHYECKass TalnuIa, KOUeKiusa «@DOpMbl COXPAaHHOCTH HMCKOMAeMBIX
YKUBOTHBIX U PACTEHUI.

Jlabopamopnule u npakmuueckue pabomaol:
[Ipaktuueckass pabora Ne 1. «M3ydeHwe HCKOMAEMbIX OCTAaTKOB pacTeHUMU
Y KUBOTHBIX B KOJUICKLIUSIX).

10
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DKCKypcHst «DBOJIONKUS OPraHMYECKOTO MHpa Ha 3emiie» (B €CTeCTBEeHHO-HAYYHBIN
WM KpaeBeAUYEeCKUN My3ei).

Tema 3. OpranusMbl U OKpPY:KaLIas cpeaa

OKojorusi Kak Hayka. 3aJadd M pas3lieiibl dKOJOrMU. MeToabl JKOJIOTMYECKHX
UCCIIENOBAHUNA. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YILIHAsA, [OYBEHHAas,
BHYTPUOPraHU3MEHHAS.

Okonornyeckue  ¢akrtopel.  Knaccuduxamuss — skxonornyeckux — (aKTOpOB:
abuotuyeckrue, OMOTUYECKUE U aHTPONOreHHble. JleficTBUe 3KONIOrn4eckux (paxkTopos
Ha OpPraHu3MBbl.

Abuotnueckne (akToOpbl: CBET, TEMIIepaTypa, BIAKHOCTb. DOTONEpUOaU3M.
[Ipucniocobnennst opraHU3MOB K JEHCTBUIO abnoThyeckux (aktopoB. buonornyeckue
PUTMBI.

buotnyeckue dakropsl. Buasl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYPEHIUS,
XMIHUYECTBO, cuUMOMO3 u ero Qopmel. Ilapasutusm, Koomepamus, MYyTyaau3M,
KOMMEHCanu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCaIM3M, HEUTpaIU3M.
3HaueHne OWOTMYECKMX  B3aUMOJCHCTBUH Il  CYIIECTBOBAaHUS  OpPraHU3MOB
B IIPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH NOMysiuu. OCHOBHBIE ITOKA3aTENN ITONYJISLHN:
YUCJIEHHOCTD, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpanus. JJnHaMuka
YUCJICHHOCTH TOITYJISIIUU U €€ PEeryJIsaLHus.

JHemoncmpayuu:

TIlopmpemuwi: A. T'ymbonsat, K.®. Pynse, 3. ['ekkens.

Tabnuyvr u cxemwvr: xapta «llpuponnsie 30HB 3emnu», «Cpeabl oOUTaHUS
opraHu3moBy», «®ortonepuonusm», «llomymauumn»,  «3aKOHOMEPHOCTH  pPOCTa
YHUCIICHHOCTH TOMYJISIUU HHDY30pUu-Typenbkny, «[lumespie menm.

Jlabopamophuie u npakmuueckue padomul:

Jlabopatopnass pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTCHUMN
13 pa3HBbIX MECT OOUTAHHUS.

Jlabopatopnas pabora Ne 4. « BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padota Ne 2. «[loacuéT NMIOTHOCTH MOMYJISALHNA pa3HBIX BHIOB
PaCTEHHI.

Tema 4. Cool01ecTBa 1 IKOJIOTHYECKHE CUCTEMbI
CoobmiectBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OuOIEHO3a: BHAOBaS,
MpOoCTpaHCTBEHHAs1, Tpoduueckas (muieBas). Bunbi-noMmuaanTel. CBsi3u B OMOIIEHO3E.
DKkoJioruueckue cucteMsl (3kocuctemsl). [lonsitue 00 skocucTemMe 1 GUOTEOLICHO3E.
DYHKITMOHAIbHBIE KOMITOHEHTHI SKOCUCTEMBI: TIPOYIICHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
KpyroBopoT BeliecTB 1 MOTOK 3HEpruu B 3kocucteMe. Tpoduueckue (MUIlIeBbie) YPOBHU
skocuctembl. [Iumessie nenu u cetu. OCHOBHBIE MOKA3aTEIN 3KOCUCTEMbI: OroMacca,

11
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OPOAYKUHUSA. OKOJIOTMYECKUE MHUPAMUJIbI: MPOAYKLUHUU, YUCIEHHOCTH, OHOMAaCCHI.
CBoliCTBa 3KOCUCTEM: YCTOMUMBOCTD, CAMOpPEryJisaLusl, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMa XBOIHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE SKOCHUCTEMBI. ATpPO3KOCHCTEMBI. Yp603KOCUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooGpazue kak (Qakrop ycroiuuBoct 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3eMIie.

VYuenue B.W. Bepnazackoro o 6uocdepe. ['panutibl, coctaB u cTpykrypa ouocdepsi.
XKupoe BemectBo u ero @yHkiauu. OcobeHHocTH Ouocdepsl Kak TII00ATbHON
IKOCUCTEMBI. J[uHaMu4Yeckoe paBHOBECUE U 00paTHas CBs3b B Ouocdepe.

KpyroBopoTh! BeniecTB 1 OMOre0OXMMUYECKUE LIUKIIBI 37IEMEHTOB (yriiepoja, a30Ta).
3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onochepe 3emun. AHTPOIOTeHHBIE HM3MEHEHUsT B Ouocdepe.
['nmo6aibHbBIE KOTOTUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e TpUPOABI U yenoBeuecTBa. CoxpaHeHue 6ropazHooOpasus Kak
OCHOBa ycTOM4YMBOCTH Ouocdepbl. OCHOBA PAIMOHATIBLHOTO YIPABICHHS MPUPOIHBIMU
pecypcamMu U X Ucnoib3oBaHue. JlocTukeHrs OMOJIOTHH U OXpaHa IPUPOIBI.

JHemoncmpayuu:

Ilopmpemuwr: A.Jlx. Tencin, B.H. Cykaués, B.I1. Bepraackuii.

Tabnuyer u cxemor: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemu mnutanusa», «IDKoIOrHYECKass MHUPAMUIIAN,
«buocdepa u uenoBek», «IKocHCTEMa IIUPOKOIUCTBEHHOIO Jjecay, «IDKOCHUCTeMa
XBOMHOTO Jecay, «bruoueHo3 BogoéMay», «ArponeHos3», «lIpuMepHble aHTPONOTE€HHbIE
BO3JCHCTBUSA Ha MpUpOAYy», «BaxHelmue HWCTOYHUKM 3arps3HCHUS BO3AyXa U
IPYHTOBBIX Boa», «llouBa — BakHelmias coctaBisiomas Ouochepnr», «DakToOpsI
nerpanamnuu mouBy, «llapHukoBelit 3pdexT», «DakTopsl paaAuOaAKTUBHOTO 3arpsA3HEHUS
o6uochepr», «Ob6mIas ctpykrypa 6uochepn», «Pacnpocrpanenue xxu3Hu B 6nocdeper,
«O30HOBBIN 3kpaH Ouocheprr», «Kpyrosopot yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B PUPOEN.

OoGopynoBanue: Mojenb-ammaukanus «Tunuaaeie  OUOIEHO3BI», repbapuit
«PactutenpHple CcOOOIIECTBa», KOJUICKIHMH «bHOlleHO3», «Bpeautenn BaKHEUIIHX
CEIbCKOXO3IMCTBEHHBIX KYIBTYp», TepOapuu W KOJJICKIIUA PACTECHUH W KUBOTHBIX,

MPUHAUIEKAIIME K Pa3HbIM 3KOJOTMYECKMM IpynmnaM OAHOro Buaa, KpacHas kHura
Poccuiickoit @enepannn, n300pakeHHsI OXPAHIEMBIX BUIAOB PACTEHUH U KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOI'MH HA YPOBHE CPETHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacio ®I'OC COO ycranaBnuBarOTCs TpeOOBAHUS K pe3yibTaTaM OCBOEHUS
oOydJarolmuMucsi  MOpOrpaMM  CpelHero  ofmero  oOpa3oBaHUA:  JIMYHOCTHBIM,
MeETanpeMETHBIM U TIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3YyJbTATOB OCBOCHUSI TipeaMeTra «buomorus»
BBIZICJICHBI CJICAYIOIIME COCTABIIAIOIINE. OCO3HAHUE OOYYAONIUMHUCST POCCUNUCKOM
rpaXJaHCKONW HWJIECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH
U CaMOOIIpeIeIICHUI0, HATMYKEe MOTHUBAIIMU K 00yUYeHHIO0 OMOJIOTHUH, TIeICHATIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUM JIMYHOCTH HA OCHOBE KIIFOYEBBIX IICHHOCTEH W
UCTOPUYECKUX  TPaAULMA  pa3BUTHS OMOJIOTMYECKOTO0  3HAHMSA, T'OTOBHOCTH
U CITIOCOOHOCTh 00YYarOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMM YCTAHOBKaMH, NPHUCYIIUMHU CHCTEME OHOJOTHYECKOro 00pa30oBaHMUs,
HaJIUYHE HKOJOTHUYECKOTO IPABOCO3HAHUS, CIHOCOOHOCTH CTAaBUTh IEJIM M CTPOUTH
’KU3HEHHBIC TIJIAHbI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUsSI mpeamera «buosorus» mocTUraroTcs
B CIMHCTBE YyYeOHOW W  BOCHUTATEIBHOM  JIEATEIBHOCTH B  COOTBETCTBHUH
C TPaaWLIMOHHBIMU POCCUHCKUMH COIUOKYJIbTYPHBIMU, UCTOPUUYECKUMU U JTyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, TPUHATBIMH B OOIIECTBE MpaBWIaMH W HOPMaMu
MOBEJIEHUS MW  CIIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUSA U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH IMO3UIHUM JIMYHOCTH, MATPUOTU3MA, YBAKCHUS
K 3aKOHY W TIPaBOIOPSJIKY, YEJIOBEKY TpyJa W CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaXEHUS, OEpEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 M  TPAJULHAM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickont @enepanuu, OPUPOAE U OKPYKAKOIICH
cpene.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHUS Y4YEOHOTO mpeaMera «bHOIOTHsS» TOKHBI
OTpakaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TO3WUIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX TPAUIINOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHE KU3HEHHOTO OIbITa M OMbITa
NESITEIbHOCTA B MPOLECCE peaau3ald OCHOBHBIX HAMPAaBJIECHUN BOCIHUTATEIBLHOU
JIEATSIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHcKOro BOCIHMTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMHA OOYYAIOIIETOCS KaK aKTHBHOTO
1 OTBETCTBEHHOTO WI€HA POCCUICKOro 0OIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYI[MOHHBIX NIpaB M OOSI3aHHOCTEH, yBa)K€HHWE 3aKOHa
U MIPaBOIOPSIKA;
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TOTOBHOCTh K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPU CO3JAHUU y4EeOHBIX
MIPOEKTOB, PEIIEHUH YYeOHbIX U MMO3HABATENIbHBIX 3a/1a4, BBIIOJHEHUN OMOJOTHMYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEACNISITh COOCTBEHHYIO TMO3UIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHE VYYHUTHIBATh B CBOMX JCHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOJIEH C pa3sHBIMU YOEXKACHUAMH, KYIbTYPHBIMH IEHHOCTSIMHU U
COLIMAJIBHBIM TMOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B NPOIIECCE COBMECTHOI'O BBIMOJIHEHUS YUEOHBIX,
MO3HABATEIbHBIX U MCCIIEIOBATENBCKUX 3a]1a4, YBAXKUTEIHHOTO OTHOIIEHUS! K MHEHHUIO
OIIMOHEHTOB MPH OO0CYKJIEHUU CITIOPHBIX BOIMPOCOB OMOJIOIMYECKOTO COJEPIKaHUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) MATPUOTHYECKOTO0 BOCIIUTAHMUS:

c(OpPMHPOBAHHOCTh POCCUHCKOM TpakAaHCKOM WIEHTUYHOCTH, NATPUOTU3MA,
YBaXKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpai, cBOW PonuHy, CBOW A3bIK MU KYJbTYpy, INPOIUIOE K HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoja Poccuu;

[IECHHOCTHOE OTHOLICHWE K NIPUPOJHOMY HACIEAUI0O U NAaMATHHUKaM IIPUPOIBI,
NOCTVKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTHHY, TTOHUMAaHUs 3HA4Y€HUsS OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyXKeHHUI0O W 3ammurte OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyJH0Y;

3) TYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
OCO3HaHHeE JTYXOBHBIX HEHHOCTEN POCCUICKOTrO Hapo/a;
c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUCCKOTO ITOBEICHHS;
CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O MW TPUHUMATh OCO3HAHHBIE PpEIICHHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHWE JIMYHOIO BKJaJa B TMOCTPOCHHE YCTOMYHMBOTO  OyAyIlero;
OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS [EHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBHHU C TPAIHIUSIMU

Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUS:

ACTETHMYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs DJCTETUKY ObITa, HAYy4YHOTO |
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYyAa, OOIIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHWE HSMOIMOHAIBHOTO BO3JACHCTBHUS JKMBOW MPUPOJBI U €€ IEHHOCTH;

TFOTOBHOCTB K CAMOBBIPAKEHHUIO B pPa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHUE MPOSIBIIATh
KayeCcTBa TBOPYECKOMW JIMYHOCTH;
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5) ¢pusuyeckoro BocnuTaHus, (GOPMHPOBAHHA  KYJIBTYPbl 30POBbA U
IMOIMOHAJIBLHOIO 0JIATOTOJTYYHsI:

MOHMMAaHHWE W peaiu3alus 3JI0pOBOro U 0e30macHoro odpasza >KU3HU (30pOBOE
MUTaHUE, COOJFOJICHUEC TUTHCHHYECKUX TPaBWI W HOPM, COATAaHCHPOBAHHBIA PEKHM
3aHITHHA M OTIIbIXA, PETYIsIpHas (U3NUecKas aKTHBHOCTH), OEPEKHOT'0, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3UYECKOMY H TICUXHUYECKOMY
3JI0POBBIO;

MOHMMAaHHUE IEHHOCTH MPABWJI MHAWBUIYAJIHLHOTO U KOJUICKTUBHOTO 0€301acHOTO
MOBE/ICHHSI B CUTYAIIUSX, YTPOXKAIOIINX 370POBBIO U KU3HH JIHOJICH;

OCO3HAHHME TOCIACACTBUH W HENPHUIATHS BPEIAHBIX MNPUBBIYCK (YIOTpPEOICHUS
AJIKOTOJISI, HAPKOTHUKOB, KypEHUS );

6) TPy/10BOI0 BOCTIMTAHMSA:

TOTOBHOCTH K TPY/Y, OCOZHAHUE IIEHHOCTHU MacTepPCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AKTUBHOH [IE€ATEIBLHOCTH TEXHOJOIHYECKOH HM  COIMAIbHOM
HAIPABJIICHHOCTH, CIIOCOOHOCTh WHHIIMUPOBATh, IUIAHHUPOBATH M CaMOCTOSITEIIBHO
BBITIOJTHATE TAKYIO JICITCILHOCTD;

UHTEpEC K pasIu4yHbiM cdepaM MNpoPECCUOHATBHON JCATCIIBHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIied nmpodeccrr U peain30BbIBaTH COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00OpPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSKEHUH
BCEH KM3HU,

7) 3K0JIOTHYECKOTr0 BOCITIMTAHMS:

AKOJIOTMYECKH IIeJIECOO0pa3HOe OTHOIICHHE K MPHUPOJEe KaK HCTOYHHKY YKU3HU
Ha 3emJie, OCHOBE €€ CYIlleCTBOBaHU;

MOBBIIICHUE  YPOBHS  JKOJOTHYECKOM  KYJbTYphl: TMPHOOpPETEHHE  OIbITa
MJJAHUPOBAHUS TMOCTYIKOB M OIIEHKM MX BO3MO’KHBIX MOCJEACTBUI JJISI OKpY>KaroUIeH
Cpelbl;

OCO3HAaHHE TJIOOAJTBHOTO XapaKTepa »JKOJOTHYECKUX MpoOJeM M TyTed HuXx
pelIeHus;

CITOCOOHOCTh WCIIOJIB30BaTh MPHOOpPETaeMble MPU M3YYCHUH OHMOJOTHH 3HAHUS U
YMEHHUS TPH PEIICHUH MPOOJIEM, CBI3aHHBIX C PAlMOHAIBHBIM ITPUPOIOTIOIH30BAHIEM
(coOmroieHre TIpaBWJI TOBEACHUS B TNPHPOJE, HAMPABICHHBIX Ha COXpaHCHUE
PaBHOBECHS B SKOCHCTEMAaX, OXpaHy BUIOB, SKOCHCTEM, Onochephl);

AKTUBHOE HEIMPUITHE ACUCTBHUH, MPUHOCSIIUX BpPEJ OKPYXKAIOIMIEH MNPUPOITHOU
cpene, yMEHHE IIPOTHO3MPOBATH HEOJArONMPHATHBIC HSKOJOTHYCCKHE ITOCICACTBUS
NpEeANTPUHUMAEMBIX JTEMCTBUN U MIPEIOTBPAIIATh UX;

HUIMYUE PA3BUTOrO HKOJOTHYECKOTO MBIIIJICHUSA, 3KOJOTHYECKOW KYJIbTYPBHI,
ONbITa JACATEILHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
WMHU B TMO3HABATEJIbHOMW, KOMMYHUKATHBHOM M COLMAJIBHONW MPAKTHUKE, TOTOBHOCTH
K YYACTHIO B TPAKTUYECKOMN JIEATEIBHOCTH SKOJOTHYECKON HAIIPABIECHHOCTH;
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8) HeHHOCTH HAYYHOI0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKHM M OOIIECTBEHHOW MPaKTUKHA, OCHOBAaHHOTO HA JUANOTe KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJHUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHME S3BIKOBOM W YHWTATENbCKOM KYJIBTYpPHl Kak CpeACTBa
B3aMMOJCHCTBHS MEXKIY JIFOJIbMU U TIO3HAHHS MHPA;

MOHUMaHHEe crenu(UKU OMOJIOTUU KaK HayKH, OCO3HaHUs €€ poiu B (GOpMUPOBAHUU
palOHANBHOTO HAYYHOTO MBIIUICHHUS, CO3JAaHUHM  I[€JIOCTHOTO  MPEICTaBICHUS
00 OKpy’KaroleM MUpPe KaK O €IHMHCTBE MPHUPOJBI, YeIOBeKa U OOIIeCTBa, B MO3HAHUU
NPUPOTHBIX 3aKOHOMEPHOCTEH H pEHIeHUH TPoOJeM COXpaHEHHS MPUPOTHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMUMOCTH OWOJIOTMM JJIi COBPEMEHHOW IIMBHWIIM3AIINN:
oOecrieuyeHrsT HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/aHHE MEPCIEKTHBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYPCHBIC MPOOJIEMBbI Pa3BUTHS YEIIOBEYECTBA,
MOWCKa TYyTeH BBIXOAA W3 TJIOOAIBHBIX JKOJOTHYECKUX TMpodieM U obecreueHus
nepexofa K yCTOWYMBOMY DPa3BUTHIO, PAMOHAILHOMY HCIIOJIE30BAHUIO TPUPOIHBIX
pecypcoB U GOPMUPOBAHNIO HOBBIX CTAHAPTOB KH3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUH OMOJOTHYECKHX 3HAHWU B IEJSAX MOBBIIICHHS
oOmel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'pPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKIIMOHAIBHOW TPaMOTHOCTH  OOy4amwmuxcs, G(opMUpyeMOll TMpu U3YYECHUU
OHOJIOTHH;

NOHUMAaHHE CYITHOCTH METO0B MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH KCIIOJIB30BATh MOJIy4aeMble 3HAHMS NIl aHAIM3a U OOBSICHEHUS SIBICHUMN
OKPYXAIOIEr0o MHpa U TMPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHUE JenaThb
000CHOBaHHBIC 3AKITIOYCHUS HA OCHOBE HAYYHBIX (DaKTOB W HMMEIONIUXCS JaHHBIX
C IIEJIbIO TIOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATENFHO UCIIOIB30BATh OMOIOTUUECKIE 3HAHUS JIJIS PEIICHUS
po0JIeM B pealibHBIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IEHHOCTM HAyYHOM JAESITeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO EATEIbHOCTh UHIUBUAYAIbHO U B TPYIIIE;

TOTOBHOCThH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHMIO,
K aKTUBHOMY IOJIyYE€HUIO HOBBIX 3HAHUN 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMMU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yiabTaThl OCBOEHUS Yy4eOHOro mnpeaMera «buomorus»
BKIIFOYAIOT: 3HAUYMMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXKJIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIlleHAyYHbIE TMOHSATHS, OTpa)karollne
LETTOCTHOCTh HAYYHOM KapTUHBI MUpPA U CIIEUU(PUKY METOI0B MO3HAHUS, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPrus, sIBICHUE, MPOLECC, CUCTeMa, HayYHbIN
(daKT, NPUHLIUII, TUNIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEIOBAHUE,
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HaOII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTUX), YHUBEPCAJIbHbIE yueOHbIE 1eHCTBUS

(mo3HaBaTENbHBIC, KOMMYHUKATHBHBIC, PETYIISITUBHEIE), o0ecIeunBaroIne
dopMupoBaHue (PYHKIIMOHAIIBHOH TPaMOTHOCTH ¥ COITMAIBHOW  KOMIICTCHITUU
oOyyJaromuxcs, CIIOCOOHOCTH 00yJaroImuXxcst UCII0JIb30BaTh OCBOCHHBIE

MEXKIUCIMIUIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS U YyHHUBEpPCaJbHbIE Y4YCOHBIC
JNEVCTBUS B ITIO3HABATEIILHOW M COLIMAJIbHOM MPAKTHKE.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ
ba3oBble jloruyecKue 1eMcTBU:

CaMOCTOSITEILHO (POPMYIMPOBATh U aKTyaJU3UPOBATH MPOOJIEMY, paccMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JJOTUUECKOTO MBIIIJICHUS (aHalu3a,
CUHTE3a, CPAaBHEHUS, KJIaccudukaimu, 0000IIeHus ), paCKPBIBATH CMBICII OMOJIOTHYECKHUX
MOHATUN (BBIACIATh MX XapaKTEpHBbIC MPU3HAKH, YCTAHABIMBATh CBSA3U C JIPYTUMH
HOHSITUSIMHU);

OTIPENICIIATD MECJIH JICSITEIPHOCTH, 33/1aBasi MapaMeTPhbl U KPUTEPUU UX JTOCTHXKCHHUS,
COOTHOCHUTD PE3YyJIbTAThI ICSITSIBHOCTH C TIOCTABICHHBIMU LIEISIMU;

UCITIOJIH30BaTh OUOJIOTUUECKUE TTOHATHUS JJIs1 OOBICHEHUS (DAKTOB U SIBJICHUMN KUBON
IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIIEHUS (MHIYKTUBHBIC, ETyKTUBHBIE, TI0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX,
(bopMyIHpPOBaTH BHIBOJBI U 3aKITIOUCHUS;

NPUMEHSITh CXEMHO-MOJIEJIbHBIE CPEJCTBA MJisi TPEJCTaBICHUS CYIIECTBEHHBIX
CBSI3€l M OTHOIIICHUM B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TAKXKE MPOTUBOPEUNI
Pa3HOTO POJIa, BBISIBJICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IIJIaH pEIIEHUS MNPOoOJeMbl € Y4ETOM aHalM3a HMMEIOUIUXCS
MaTEpHUAIbHBIX U HEMaTEePHAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCThH, OILIEHMBATh COOTBETCTBHUE pPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI JEATEIbHOCTH;

KOOPJMHUPOBATh M BHITIONHATH PabOTy B YCIOBUSX PEabHOTO, BUPTYATBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJICHUE MIPU PEIICHUU KU3ZHEHHBIX MPOOIIEM.

ba3oBble ucciiegoBarebCKHe JeHCTBUA:

BIAJICTh HAaBBIKAMH Y4YEOHO-MCCIIEAOBATEICKOW M TPOEKTHOW JeATEIHHOCTH,
HABBIKAMH Pa3pelIeHus MpoOiieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MIOMCKY METOAOB PEIIEHUs MPAKTHUYECKUX 3a7ay, NPUMEHEHUIO Pa3IM4YHbIX METOJO0B
MMO3HAHUS;

HCMOJIB30BATH PA3JIMYHBIE BUJIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €TO
HMHTEpIpETALMU, TPEOOPA30BAHUIO U MPUMEHEHHIO B YU€OHBIX CUTYalUsAX, B TOM YHCIIE
MIpU CO3JJaHUU YYEOHBIX U COLUATIBHBIX TPOEKTOB;

dbopMupOBaTh HAay4YHBI THUI MBIIUICHUS, BJIAJIETh HAY4YHOW TEPMUHOJIOTHEMH,
KJIFOYEBBIMU MOHITUAMU U METO/IAMU;
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CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOMN 1EATEILHOCTH
Y )KU3HEHHBIX CUTYalUIX;

BBISIBJISITh IPUUMHHO-CIIEJCTBEHHBIE CBA3U U aKTyaJM3UpPOBATh 3a7a4y, BBIABUTATh
rUNoTe3y €€ peuieHus, HAX0IUTh apPIYMEHTHI JJI 10Ka3aTeIbCTBA CBOMX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJ€ PELICHUS 3a7aud pe3ybTaTbl, KPUTUUYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CHUTYyalUsM, OLIEHUBaTh MNPUOOPETEHHBIN  OIBIT;

OCYILECTBIIATH LIEIEHAIIPaBICHHbII TOMCK NIEPEHOCA CPEACTB U CIIOCOOOB 1EHCTBUS
B IPO(PeCCUOHANIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B I[IO3HABATENbHYIO U MPAKTHUYECKYIO OO0JIacTH
KU3HEEATEIBHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJIEH, MPE/jIaraTh OpUruiHaIbHbIE TIOJIXO/IbI U PEIICHUS, CTABUTD
npoOJIeMbl U 3aJ1a4H, JOMYCKAIOIUE aJbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ nnpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHPOpMAIHMH (TEKCTE Y4YEOHOTO
0COOUS, HAYYHO-TIONYJIIPHOMN JTUTEpaType, OMOIOTHIECKUX CIOBAPSIX U CIIPAaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHAIM3UPOBaThH WHQPOPMAIUIO
pa3IMYHBIX BUIOB ¥ POPM TpEACTABICHUS, KPUTUIESCKH OIIEHUBATH €€ IOCTOBEPHOCTH U
HETIPOTHBOPEUYHUBOCTH;

(GopMyTUPOBATE 3aMPOCH] U MIPUMEHSATH Pa3IMIHBIE METOJIBI TIPH MTOWCKE U 0TOOpE
Ononormueckoi mHpopMaIy, HeOOXOTUMOM JIJIS BBITOJIHEHUST YIeOHBIX 3a/1a4;

nproOpeTaTh  ONBIT  KCIONB30BaHUS  MHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPYy AaKTHBHOTO HWCIIOJIB30BAHUS Pa3IMYHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTHUMAIBHYIO (POPMY MPEICTABICHHUS OMOJIOTHYECKOM
uHdopmaIrmu (cxeMbl, TpaduKu, TUarpaMMBbl, TAOIHIIBI, PUCYHKU H JIPYTOE);

MCIIOJIb30BaTh HAYYHBIM A3BIK B KAYECTBE CPEJICTBA MPH padboTe ¢ OMOIOTHYECKOM
uHpopMaIMeil: TPUMEHSITh XUMHYECKUe, (U3NUECKHe M MaTeMaTUYeCKHe 3HAKH H
CUMBOJIBI, (hOpPMYITBI, a00pEeBHATYPY, HOMEHKIIATYPY, UCTIOIB30BaTh U TPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH,

BIIAJICTh HaBBIKAMH PACIIO3HABAHUS W 3alIUTHl WH(OpMaIuu, WHOOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMmmyHuKkaTUBHBIE YHUBEpPCAJbHbIE YUeOHbIe eHCTBUA
OOmenue:

OCyHICCTBLITb KOMMYHHKAIlMd BO BCCX C(I)ean KU3HHW, AKTUBHO Y4YaCTBOBATb
B JMaJOre WM JIUCKYCCHUU IO CYHIECTBY OOCyX)JgaeMod Tembl (YMEHHE 3aJaBaThb
BOIIPOCEHIL, BBICKA3BIBATb CYXXACHHUA OTHOCUTCIIbHO BBIIIOJTHCHUA Hpez[naraeMoﬁ 3ajgadu,
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YUHUTBIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3MIMI JPYrMX YYaCTHUKOB JHAJIOTa WA
JUCKYCCHH);

pacno3HaBaTh HeBepOalbHblE CpeacTBa  OOILIEHHUSA, [OHMMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHMKHOBEHUS KOH(JIMKTHBIX CUTYyallMd, YMETb
CMSAT4aTh KOHQJIUKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CHOCOOAMH OOIIEHHS W B3aUMOJACHCTBUS, IMOHUMATH
HaMEpEHUs JPYTUX JIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K COOECEIHUKY U
B KOPPEKTHOU Popme HopMyIUpOBaATH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTHYHO M3J1araTth CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHASl 1€ATEJIbHOCTD:

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYaTbHON PaObOThHI
IIPU PEIICHUH OMOJIOTUYECKOH MPpo0IeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh PUMEHEHUS
IPYNIOBBIX (OPM B3aUMOACHCTBHS TIPH PEIICHUU YUCOHOM 3a1a4H;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUN ¢ YIETOM OOILIUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJIOT0 YJIeHa KOJUIEKTHUBA;

MPUHUMATH 1T COBMECTHOM JICSTEILHOCTH, OPTaHU30BBIBATh M KOOPJAMHUPOBATH
JEeHUCTBHS 1O €€ JOCTHXKCHUIO: COCTABJISATh TUIaH ICUCTBUHN, paclpeIesiTh POJIU C yUETOM
MHEHHMH YYaCTHHUKOB, 00CYXKJIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh KA4eCTBO CBOEr0 BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B OOIIWMA
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpejiaraTb  HOBBIE TPOEKTHI, OICHWUBATh HJEW C TO3UIMA  HOBH3HBI,
OPUTHHAJILHOCTH, MPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETHUYECKOE MOBEJCHNUE B PA3IMYHBIX CUTYAIUAX,
IIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHUBepCaJibHbIEe y4eOHbIe JeiiCTBUS
Camoopranuszanus:

HCIIOJIb30BaTh OMOJOTHUECKUE 3HAHMS IS BBISBICHUS IIPOOJEM M UX PEHICHUS
B KU3HCHHBIX U YUYEOHBIX CUTYAIIHSIX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKHUX 3HAHUH 11E€JIEBbIC M CMBICIIOBBIC YCTAHOBKH B
CBOUX JICMCTBUAX M ITOCTYIIKAaX [0 OTHOLICHUIO K KUBOW IIPUPOAE, CBOEMY 310POBBIO U
310POBBIO0 OKPYKAIOIIUX;

CaMOCTOSITEIbHO  OCYUIECTBJISITh  IO3HABATEIIBHYI) JEATEIBHOCTh, BBISBISITH
mpoOJIemMbl, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa30BaTEIbHOMN
NESITEIbHOCTH U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PELICHUS MPOOJEeMbl C YYETOM HMMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEAITOYTCHUI;

JaBaTh OIEHKY HOBBIM CHUTYaITUsIM;

pacmupsITh paMKH Yy4eOHOr0 peaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHU;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpOBaTh €ro, OpaTb OTBETCTBEHHOCTh
3a PELIEHNUE;
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OLICHMBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSABICHHUIO MIMPOKON SPYAUIMU B Pa3HbIX
00JacTAX 3HAHWM, MOCTOSHHO MOBBIIATH CBOM 0Opa3oBaTENbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB 1IEJISIM;

BJIAJIeTh HABBIKAMHU IO3HABATEIBHON pe(IeKCMU KaK OCO3HAHUS COBEPILIAEMbIX
JNEUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUMU, UCIOIB30BAThH
npuéMbl pedIeKCUu JUTsl OLIEHKH CUTYallMd, BHIOOpA BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MIPUHUMATh PEIIEHUS M0 UX CHUXKEHHMIO;

NPUHUMATh MOTHBBI M apT'YMEHThI APYTUX IPHU aHAJIU3E PE3YJIbTATOB JACSTEIbHOCTH.

IIpunsiTHe cedst M APyrux:
pUHUMAThH ce0sl, MIOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX MIPU AaHATU3€E PE3YJIbTATOB 1€ TEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;
pPa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIUH JAPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIBTATHI

[IpenmeTtHbie pe3ynbTaThl ocBoeHus nporpamMmbl COO no 6uonoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crienuduueckue ais ydeOHoro mnpeamera «buonorus» HaydHbIe
3HaHMS, YMEHHSA M  CHOCOOBI  JEHCTBHMI IO  OCBOEHHIO, HMHTEpIIpPETAINH
U TpeoOpa30oBaHUIO 3HAHWM, BHUJIBI NESITEIBHOCTH TO TMOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B pEaTbHBIX
KU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C Owojoruedd. B mporpamMme mnpeameTHbIC
PE3YNbTATHI MIPEICTABIEHBI IO TOJIaM 00y4YEeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOCHUA yueObHoro npeameta «buonorus» B 10 kiaacce
JOJIKHBI OTPAXAaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W POJIU OMOJIOTHUHU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHHUSA, O BKIJIAJIE POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
OWoNMOroB B pa3BUTHE OWONOTHH, (YHKIIMOHAIBHOW TPAaMOTHOCTH  YEJIOBEKa
JUTSL PEeIIeHUS dKU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJEPKaHHE OMOJOTHMUECKHX TEPMHUHOB W TOHSTUMN: JKU3HB,
KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynsiuus), ypOBHEBas OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpoaykuusi), HACJIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

YyMEHUE  u3JlaraTb  OHWOJIOTMYECKHME Teopudu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJibHAsl J0rMa MOJIEKYJsipHOW Ouonoruu), 3akoHsl (I'. Mengens,
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T. Moprana, H.W1. BaBunoBa) u yuyeHus (0 LEHTpax MHOT0oOpa3usi U MPOUCXOKIACHUS
KyJIbTypHbIX pactenuit H.M. BaBuioBa), ompenensiTb TpaHHUIbl UX HTPUMEHUMOCTH
K JKMBBIM CUCTEMAaM;

YMEHHE BIAJE€Th METOJaMU HAYYHOrO TO3HaHUS B OMOJIOTMU: HAOJIIOJEHUE
U OIMCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3anus U IPOBEICHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBU)KEHHE THMIIOTE3bl, BBISIBIEHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMH BEJIMYMHAMH, OOBICHEHUE TMONYYEHHBIX PpEe3yJIbTaTOB,
HCIIOJb30BAHHBIX HAYYHBIX IIOHATHM, TEOPUM W 3aKOHOB, YMEHHE JENaThb BBIBOJBI
Ha OCHOBAaHUU IOJIYYECHHBIX PE3yJIbTAaTOB;

YMEHHME BBIACIATh CYIIECTBEHHBIE NIPU3HAKUM BHUPYCOB, KIETOK IIPOKAPUOT
U DYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH
npoueccoB: OOMeHa BEIIECTB M TMPEBpAILEHUs SHEPIHMM B KieTKe, (OTOCHUHTE3a,

TUIACTUYECKOTO U HHEPreTHYECKOTO oOMeHa, XEMOCHHTE3a, MUTO3a,
Meio03a, OIUIOJAOTBOPCHHMS, Pa3MHOKCHHUS, WHIMBHIYAJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMECHHE TIPUMEHATH TOJyYCHHBIC 3HAHUSA [JII OOBSICHCHHS OWOJIOTMYCCKHX
NIPOIIECCOB M SIBJICHUH, JIJISl IPUHATHUS MPAKTHUCSCKUX PEIICHU B IMTOBCEIHEBHON KU3HU
C IIeJIbI0 00ecIieueHUs 0€30IaCHOCTH CBOCTO 3/I0POBbSI U 3JTOPOBbSI OKPYKAIOITUX JIFOJICH,
COOJNIIOJIEHUsI HOPM TpaMOTHOTO TIOBEJEHUS B OKpYXKAIOIIeH NpUPOIHON cpene,
NOHMMAaHHEe HEOOXOIMMOCTH HMCIOJIBb30BAHUS JOCTHXKEHUN COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJOTUM JIJISl PAIMOHATILHOTO TPUPOIOIIOIb30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble TeHETHUYECKHE 3aJaud Ha MOHO- M TUTHOpUIHOE
CKpEIIMBaHUE, CIIETNIEHHOE HAaclleJOBaHUE, COCTaBIATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUs IS MPEJICKa3aHusl HACIeI0BaHUS IPU3HAKOB Y OPTaHU3MOB;

yMEHHE BBITIOJHATH JIAOOpaTOPHBIC W MPAaKTHUUYECKUE paboThl, COOII0ATh TpaBUia
pu paboTe ¢ ydeOHBIM U JTabopaTOPHBIM 000PY/I0BAHUEM;

yMEHHE  KPUTUYECKH  OLECHMBaTh W  HMHTEPIPETHUPOBATH  MHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPIKaHMs, BKIIOYAIOINIYIO TICEBAOHAYYHbIC 3HAHHS U3 PA3IMYHBIX
HMCTOYHUKOB (CpeIcTBa MaccoBOM HMH(POpPMANUM, HAYYHO-TIOMYJSPHBIE MaTEpHUAIIb),
ATUYECKUE AaCMEeKThl COBPEMEHHBIX HCCIENOBaHWA B OHWOJOTWMH, MEIUIIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000Ias
OnonornyecKyo MHMOOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIH30BAaTh
MOHATUIHBIN ammapaT OMOJIOTHH.

[IpeameTHble  pe3yibTaThl  OCBOEHUs  y4yeOHoro mnpeamera  «buonorus»
B 11 kJacce JODKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIU OMOJIOTHUHU B CHCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa U HAYYHOIO MHUPOBO33PEHMS, O BKJIAJE POCCUHCKHX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BuTuUE OWOJOTMH, (PYHKUIUOHAIBHOW TPAMOTHOCTH  4YeJIOBEKa
JUTSL pEeIICHUS dKU3HEHHBIX 3a/1a4;
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YMEHUE PACKPBIBATH COJEpKaHUE OUOJOTUYECKUX TEPMUHOB U TMOHATHI: BUJ,
MONyJISIUsl, TEeHO(MOH, SBOJIONUS, JBWXYIIUE CUIbl ((aKTOpPbI) HBOIIOLNH,
MPUCHIOCOOJICHHOCTh ~ OPraHM3MOB, BHUA000pa30BaHUE, 3KOJOTMUECKHE (HaKTOPHI,
AKOCHUCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYIICHThI, IEMHU MUTAHUS, HKOJOTUYECKas
nupamMujia, OuoreoreHos, ouocdepa;

yMEHHUE H3JlaraTh OUOJOTHYECKHEe Teopuu (dBoJoIuoHHas Teopus Y. JlapBuHa,
CUHTETHYECKass TEOpHUs DBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTU (3apOJIbIIIEBOTO
cxoactBa K.M. bapa, depenoBaHus TJaBHBIX HANPABICHUHM M IYTEH 3BOJIIOLUN
A.H. CesepuioBa, yuenusi o 6uocthepe B.M. BepHanckoro), onpenensarb TpaHUIbl UX
MPUMEHUMOCTHU K KUBBIM CUCTEMaM;

yMEHHUE BJIAJICTh METOJaMH HAy4YHOrO0 TIO3HAHUS B OWOJIOTMU: HAOJIOJCHUE
U ONHUCAaHUE J>XHUBBIX CHCTEM, MPOIIECCOB U SIBJICHUM, OpraHu3anus U TPOBEICHUE
OMOJIOTMYECKOTO DKCIIEPUMEHTA, BBIIBU)KCHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXIy HCCIEIyEeMbIMU BEJIUYMHAMH, OOBSCHEHHE TOJYYCHHBIX PE3YIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX TIOHSATHUM, TECOpPUM M 3aKOHOB, YMEHHE JIeJIaTh BBIBOJBI
Ha OCHOBAHUH MMOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICIAThH CYIIECTBEHHbBIEC TIPU3HAKUA CTPOCHHS OUOJIOTUUECKUX OOHEKTOB:
BUJIOB, TIOMYJISILIMM, MPOJYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIEHO30B U
HKOCUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACJIEICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO
oT0opa, BUI000pa30BaHUsI, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, EHCTBUS HKOJIOTHTYECKUX
(GakTOpOB Ha OpraHU3MbI, MEPEHOCAa BEIIECTB U IMOTOKAa JHEPrUU B IKOCUCTEMAX,
AHTPONOTEHHBIX U3MEHEHUM B IKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOreoXMMHUYECKUX IIUKIOB B Ouocdepe;

yMEHHE MPUMEHSATh TMOJyYEHHbIE 3HAHUS [JI1 OOBSICHEHHS OHOJIOTHYECKHX
IIPOIIECCOB U SIBICHUH, JIJISl IPUHATHUS MPAKTHUECKUX PELICHUN B MOBCEIHEBHOMN KU3HU
C LIeTbI0 00ecTieyeHs 6€30aCHOCTH CBOETO 3/I0POBbSI U 3[I0POBbS OKPYKAIOIIUX JIFO/ICH,
COOMNIOJIEHNsI HOPM TpPaMOTHOTO TIOBEJEHHS B OKpYXKAIOIIeH NpUpPOIHON cpene,
NOHUMaHHe HEOOXOIUMOCTH HUCTIONB30BAHUS JOCTUKEHUN COBPEMEHHOM OMOJIOTHU IS
PalMOHATIBLHOTO IPUPOIOIIOIb30BAHUS;

YMEHHE pemaTh dSJeMEHTapHble OMOJOTHYECKHE 3a/ladd, COCTaBJISATh CXEMBbI
MepEeHOCa BEIIECTB U IHEPTUH B SKOCUCTEMaxX (LENU MUTaHUsA);

YMEHHE BBINIONHITH Ja0OPATOPHBIE U MPAKTUYECKUE pabOThI, COOIONATH MTpaBUIa
pu pabote ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE  KPUTHUYECKH  OLIEHMBATh M  UHTEPIPETUPOBATH  HMHQPOPMAIHIO
OMOJIOTUYECKOTO COJIEPIKaHMS, BKIIOYAIONIYIO TICEBAOHAYYHBIC 3HAHWS W3 PA3IAYHBIX
HMCTOYHUKOB (Cpe/cTBa MaccoBOW HMH(POpPMAINH, HAYYHO-TIOMYJSIPHBIE MaTEPHUAIIbI),
paccMaTpuBaTh TIO0ATBHBIC YKOJIOTHUECKHE MPOOIEMbI COBPEMEHHOCTH, (JOPMUPOBATH
0 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE MHCHBMEHHBIE UM YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOrM4ecKyt0 MHPOPMAIMIO U3 HECKOJIbKUX HCTOYHHKOB, IPAMOTHO MCHOJb30BATh
MOHSATUUHBINA anmapaT OHOJIOTUH.
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10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Tema 1. buosiorus kak Hayka

1.1 | Buonorus B cucreme 1 buonorus kak Hayka. CBsizu OMOJIOTUH PackpriBaTh copepkaHre TEPMUHOB U
HayK C 0OIIIECTBEHHBIMU, TEXHUYECKUMU U MOHATHI: HAYyYHOE MUPOBO33PEHHUE,
JIPYTUMU €CTECTBEHHBIMU HayKaMH, Hay4Has KapTHHa MHpa, HAy9HbIN METO/,
dunocodueii, penmurueid, STUKOH, THIOTE3a, TCOPHUs, MCTOIBI
3CTETHKOH U npaBoM. Ponb 6uostoruu ?{CCHGHOBE‘HH’I' .
. .. | XapakTepu3oBaTh OMOJIOTHIO KaK HayK
B (hpopMuUpOBaHUM COBPEMEHHON HaYyYHOU PaKTep YK
€€ MECTO U POJIb CPEAU APYTUX
KapTuHbl Mupa. CrucreMa GMOIOTHYECKUX
€CTECTBEHHBIX HayK. [lepeuncnars
HayK.
y paznensl OGMOJIOTUH B COOTBETCTBUE
g emoncmp ‘”ﬁ’”’ M Cc 0OObEeKTaMU H3y4YEHHUS.
opmpemui. '. lapsun, I'. Menpen, Ha3zpiBaTh BaKHEHIIINE OTPACIU
H. K. Konbnos, Jix. Yorcon u @. Kpuk. | gy0normecknx snanmii n 3a/1auu,
Tabauywl u cxemvi: «MeTOIbI TO3HAHUS crosmme nepes 6uonorueit XXI b.
YKUBOU TIPUPOJIBI»
1.2 | Meto bl mo3HAHUS 1 MeToabl MO3HAHUS KUBOU ITPUPOIBI PackpeiBaTh copep:kaHue TEPMUHOB U

YKUBOW IIPUPOABI

(HabIroIeHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MEpEeHHE, KiIacCupUKaIus,
MOJCITUPOBAHUE, CTATUCTHYCCKAS
00paboTKa TaHHBIX).

Hemoncmpayuu:

TOHSTHN: HAYYHBIA METO/I, METOIbI
HCCIeJOBaHUA.

XapakTepu30BaTh OCHOBHBIE METO/IbI
TO3HAHUS )KUBOM MPUPOBI: HAOTIOICHHE,
AKCIIEPUMEHT, OMMMCAHUE, U3MEPCHUE,
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Tabnuywvt u cxemol: «MeTOIBI TTO3HAHUS
YKABOU IIPUPOJBI».

Jlabopamophule u npakmuueckue
paoombul:

[Ipaktuueckas padota Ne 1.
«/cronb30BaHUE pa3IMUYHBIX METOJIOB
PU U3YYEHUU OMOJTOTUUECKUX
00BEKTOBY

KJaccudukanus, MoieJIMpOBaHUE,
cTaTUcTHYECKast 00paboTKa JaHHBIX

NToro yacoB 1o teme

2

Tema 2. JKuBbie CHCTEeMBbI U

HX OpraHu3anus

2.1

buonornueckue
CHUCTEMBI, IIPOLECCHI
Y UX U3YUYCHHUE

1

JKubie cuctembl (OMOCUCTEMBI) KaK
peIMeT U3ydeHus: OMOJIOTHH.
OTauume )KUBBIX CUCTEM

OT HEOPTAHUYECKON IPUPOIBI.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHM OpraHu3au OMOCUCTEM:
MOJIEKYJISIPHBIA, OPTaHOUIHO-
KJIETOYHBIA, OPraHU3MEHHBIM,
NONYJIALIMOHHO-BUAOBOI,
IKOCUCTEMHBIN (OMO-T€OIIEHOTUYECKHUIA),
ounochepHbIii.

Hayxwu, nzyqaromniyie OMOCUCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3aIUU.
Hemoncmpayuu:

Tabnuyvt u cxemvr: «OCHOBHBIC
MIPU3HAKHU KU3HW», « Y POBHHU

PackpeiBaTh copepxaHle TEPMUHOB U
MOHATHI: cucTeMa, OuojoruyecKkas
CUCTEMA, 3JIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BEIIECTB, pa3MHOXKEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTD, Pa3ApakUMOCTh,
HSHEPr03aBUCUMOCTb, YPOBHU
OpraHu3aIuyu XKU3HU (OMOCUCTEM).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3anuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIOYEHHOCTD,
cCaMOpEeTryJIsilus, HEPAPXUIHOCTD.
[lepeuncnsaTe yHUBEPCAJIbHBIE CBOWCTBA
JKABOT'O: €IMHCTBO XUMHYECKOTO
COCTaBa, Pa3apaKuMOCTh, JABUKEHUE,
roMeocTas, poCT U pa3BUTHE,
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OpraHU3alUN KUBOUIIPUPOIBI».
Mopens monekynsl JITHK

HACJIEJICTBEHHOCTh, N3MEHUYNBOCTb,
ABOTIONIMS (TIPUCTIOCOOICHUE

K U3MEHSIOUINMCSI YCIIOBUSM).
[TpuBOANTH IPUMEPHI OHOCHCTEM
pa3HOTO YPOBHS OPTaHU3AINU U
CpaBHHUBATh MPOSIBICHUS CBOWCTB
KUBOTO HAa PA3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIC TPOIIECCHI,
MPOTEKAIoIe B ONOCHCTEMAX:
OOMEH BEIIECTB U MpeBpalieHue
DHEPTHH, CAMOBOCTIPOU3BEICHHE,
CaMOperyJsLus, pa3BUTHE.

Co0mronath mpaBuia OEpPeKHOTO
OTHOIIEHUS K KUBOU MPUPOJIC

Htoro 4yacoB o teme

1

Tema 3. XuMu4eckuii cocTaB U CTPOEHHUE

KJIECTKH

3.1

XMMHUUYECKUH COCTAB
KJIeTku. Boma n
MUHEPAIBHBIE COJIN

1

XHUMHUYECKHUM COCTaB KIIETKH.
XHUMHUYECKHE DIEMEHTHI:
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIe BEIIECTBA.
OYHKIIMU BOJIbl U MUHEPAJIbHBIX
BemiecTB B kieTke. [loanepxkanue
OCMOTHYECKOro OajaHca.
Hemoncmpayuu:

Juacpammuor: «Pacnpenenenue
XHMHUYECKHUX 3JICMEHTOB B HS)KHUBOU
npupoae», «Pacnpenenenne XuMuIeCKUX

PackpriBaTh copepKaHne TEPMUHOB

Y TIOHSTUI: 3JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTBI, MUKPOSJIEMEHTHI;
MUHEpaJIbHBIE BEIIECTBA, MOJIEKYJIa
BOJIBI KaK JTATIOJNb, BOJOPOJIHBIE CBS3H;
ruapoduIbHBIC U TUAPO(POOHBIE
BEIIIECTBA.

Jloka3pIBaTh €IMHCTBO JIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOMCTB JKUBOTO.
Pacripenenatb XuMU4YECKHUE DIIEMEHTHI
0 TPYIIIIaM B 3aBUCHMOCTH
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JJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabnuyer u cxemol: «llepuognueckas
Ta0JINILIa XUMUYECKUX DJIEMEHTOBY,
«CTpOEHUEMONIEKYIIBI BOJBI»

OT KOJIMYCCTBCHHOI'O IPCACTABUTCILCTBA
B OpraHU3MCE; XapaKTECPpHU30BaTh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBISATH CBA3B MCXKOY COCTAaBOM,
CTPOCHHEM MOJICKYJIbI XUMHYCCKOT'O
COCAMHCHUA U €TI0 (1)YHKLII/ISIMI/I B KIICTKC

3.2 | benku. CoctaB u benku. CoctaB 1 CTpOCHHE OCITKOB. PackpeIBaTh cosiepkaHrEe TEPMUHOB U
CTpOCHHE OEJIKOB AMUHOKHCIIOTBI — MOHOMEPHBI OEITKOB. TIOHATHI: OCJIKH, TIOJTUMEPHI, MOHOMEPHI,
HeszameHUMBIC 1 3aMEHUMBIC AMUHOKHCJIOTHI, TTETITUHAS CBS3b,
AMUHOKHUCJIOTHI. AMHHOKHUCIIOTHBIH TIOJIMTICTITH/I, JICHATYpaITHsl.
COCTaB. YPOBHU CTPYKTYPBI OCITKOBOM XapakTepu3oBaTh OCIKH KaK KJIacc
MOJIEKYJIbI (TIepBUYHASI, BTOpUYHAS, OpraHUYeCKUX COCAMHEHUII;
TPETUYHAs U YETBEPTUYHASA CTPYKTYPA). | KIACCH(PHUIMPOBATH UX IO CTPOCHHUIO
XUMHUYECKHUE CBOMCTBA OEIKOB. (rmobynsipubie U GUOPUILIIPHBIE OCIIKH),
buonorunyeckue GpyHKIHUN OEIKOB. NEPEUUCTISTh U XapaKTepHU30BaTh
Jlemoncmpayuu: byHKIMN OIKOB
Tabnuyst u cxemor: «CTpoeHUE
MOJICKYJIBI OCITKay.
Obopyoosanue.: CBETOBOH MHKPOCKOII,
MUKPOTIPETIapaThl
3.3 | ®epMeHTHI — depMeHTBI — OMOIOTHYECKHE PackpsiBaTh conepkaHue TEpPMUHOB U
Ouonornyeckue KaTaau3aTophl. MOHATHI: PepMEHTBI, aKTUBHBIN IIEHTD,
KaTaln3aTophl Crpoenue epMeHTa: aKTUBHBIN IEHTP, | CyOCTpaTHas CHeU(PUIHOCTD,

cybcTpaTtHas CreU(pUIHOCTD.
KodepmenTtsl. BuramuHbl.
Otnnuust epMeHTOB

OT HEOPTaHMYECKUX KaTaIn3aTOPOB.

KO(hepMEHTHI, OCITKN-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

VYka3biBaTh OTIMYUSA (EPMEHTOB

OT HEOPraHUYECKUX KaTaau3aToOpOB.
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Jemoncmpayuu:

Tabnuyer u cxemwvr: «CTpoeHUE
bepmeHnTay.

Obopyoosanue.: 060pynoBaHUE
JUISl TIPOBEICHUST HAOJIOICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.
Jlabopamopnusie u npakmuueckue
paoombut:

JlaGoparopnas padora Ne 1. «M3yuenue
KaTAJIUTUYECKON aKTHBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMUJIa3bI
WJIA KaTayiasbl)»

OOBSICHATH POJIb PEPMEHTOB

B ()YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B MPOMBIIIIJICHHOCTH, B MEJUIIMHE,

B IIOBCEJHEBHOM >XHW3HU YEJIOBEKA

3.4

Yraesonsl. JInmmuael

VYrieBoabl: MOHOCaXapuasl (TJTIOKO3a,
prbo03a u ae30kcuprbo03a), TUucaxapuIsl
(caxaposa, JaKTO3a) U TOJIMCaXapHUIbl
(KkpaxMmall, TIIMKOTEH, EJIII0JI03a).
buonornueckne GyHKIMHU YTIEBOIOB.
JIMnuael: TPUTIIUIICPUIBI,
dbocdonmunuabl, CTEPOUIBI.
['unpodunbHO-TUAPOPOOHBIE CBOKCTBA.
buonornyeckue GyHKIUHA TUTTUIOB.
CpaBHeHHE YIIIEBOIOB, OCIIKOB U
JIMMHUIO0B KaK UCTOYHUKOB DHEPTHH.
Hemoncmpayuu:

Tabnuysl u cxemol: «YTICBOIBDY,
«JInmmaery.

Obopyoosanue: 000pyIOBaHUE

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: YTIIeBOAbI, MOHOCAXAPU/IBI,
JMCaxapubl, MOJIUCAXapHUIbl, TIIOK03a,
pubo3a, ne3okcupubo3a, caxaposa,
JaKTO3a, MaJIbT0O3a, IEJUTI0N03a
(kmeTyaTka), Kpaxmal, TJIMKOTeH;
JUTUbI, TPUTTIULEPUIbI (KUPBI, Macia),
dbochonmunubl, CTEPOUIHI.
XapakTepu30BaTh YIIEBOIbI, JIANIBI
KaK KJIaCCOPTaHMYECKUX COCIUHECHUN.
KnaccudummpoBaTs yriaeBoabl U JTATTHABI
M0 CTPOCHHUIO; IEPEUUCTATh (PYHKITUN
YIIEBOAOB U JIUIHUIOB.

CxemaT4ecku n300paxaTh CTPOCHHE
MOJICKYJI YTJIEBO/IOB, JIUIIHIIOB
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JUISl TPOBEICHUST HAOJIIOICHHH,
U3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HykneuHoBbie Hyxnennossie kucnotsl: JJHKu PHK. PackpeiBaTh conep:kaHue TEPMUHOB U
KUCIOTHI. ATO Hyxneotuasl — MOHOMEPSHI MOHSTHI: 1€30KCUPUOOHYKIEMHOBAS
HYKJIEMHOBBIX KUCIOT. CTpoeHue n kucnota (JJHK), pubonyknennonas
dbynkuuu JITHK. Ctpoenue u pyHkimu kuciora (PHK), nykneotus,
PHK. AT®: cTtpoenue u GpyHKUIUU. MOJIMHYKJIEOTUAHAS LIEIb
Hemoncmpayuu: (MOAMHYKIIEOTH]T), KOMILJIEMEHTApPHOCTD,
lopmpemuwi: [1x. YorcoH, @. Kpuk, dbynkuun JIHK (xpanenue u nepenaya
M. Vunkusnc, P. ®pankinuH. HACJIEICTBEHHOW MH(pOPMAIIHH); BUIbI
Tabnuysl u cxemol: PHK (undopmarnmonnas, TpancrnopTHas,
«Hyxneunosbie kuciotsl; JJTHK», pubocomaibHas); ageHo3uHTpudochar
«buocunres 6enka», «CTpoeHue (AT®), makpospruyeckas CBs3b.
MouteKysiel ATD». XapaKkTepu3npoBaTh HYKIECUHOBBIE
Obopyoosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KaK XUMHUYECKHE COCTUHEHUS U
MUKPOIIpEIapaThl HOCUTEIIH HACJIEACTBEHHOU
uHopMaImm.
OTmeuaTh OCOOEHHOCTH CTPOEHUS
MoJieKyn HykienHoBbIX KucnoT (JJHK,
PHK) u AT®.
CxeMaTtnuecku U300pakaTb CTPOCHUE
HYKJICOTU0OB, MOJIEKYJl HYKIEHHOBBIX
kucinor, ATD
3.6 | Ucropust u MeTOIBI [{uTomorust — Hayka O KJIETKE. PackpeiBaTh conepkaHue TEPMUHOB U

M3y4YECHUS KIETKHU.
Knerounas teopus

Knerounas Teopust — npumep
B3aUMOJEHCTBUS UAeH U (PaKTOB
B HAYYHOM NO3HAHUH.

MTOHATHUM: KJIETKA, [IUTOJIOT S,
PaCKpBIBaTh COJICPIKAHUE TTOJ0KEHUM
KJIIETOYHOU TEOPHH.
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Metoabl U3y4eHUs! KIETKH.
JHemoncmpayuu:

Iopmpemur:

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

M. Ineiinen, K. bap, P. Bupxos.
Obopyodosanue. CBETOBOM MUKPOCKOTI,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPUATIbHBIX KJIETOK;
PUCYHKHU ¢ MUKpodoTorpadusimu

KJICTOK, ITOJIYYCHHBIC C ITIOMOIIbBIO
CBCTOBOTI'O U JICKTPOHHOTO MUKPOCKOIIa

[lepeuucnsaTe U xapakTepru30BaTh
OCHOBHBI€ METOJIbl U3yUCHHUS KICTKU:
(IpUrOTOBJIEHUE CPE3OB,

OKpallMBaHUE, MUKPOCKOIIUPOBAHHUE,
HEeHTpU(YrupoBaHUe, KyJIbTUBUPOBAHUE
KJIETOK W TKaHEeM)

3.7

Kietka
KakK I€JIOCTHAsA
JKUBasg CUCTEMA

KieTka kak nienoctHast xKuBasi CUCTEMA.
OO0mue MpuU3HaKM KIETOK: 3aMKHYTas
HapykHast MemOpaHa, moJsiekyisl JJHK
KaK T€HETUYECKHI anmapar, cucreMma
cuHTe3a Oenka. TUmbl KIeToK:
DYKApUOTUYECKAS] U MPOKAPHUOTHYUECKAS.
Oco0EeHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOUN KIIETKHU.

Krnerounas crenka Gakrepuii. CTpoeHue
YKapUOTHUECKOM KieTKU. OCHOBHBIE
OTJINYMS PACTUTENBHOM, )KUBOTHOU U
rpubHO KiIeTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KIIETOYHAsI CTEHKA,
TJIMKOKAJIMKC, UX (PYHKIUH.
[Tna3maTuueckas MeMOpaHa, ee CBOMCTBa
U QyHKIHY.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATHI: KJIETKH (SyKapHOTHYeCKas,
MpOKapUOTHYECKas ), MIa3MaTuyecKas
MeMOpaHa (T1azMangemMMma), TITHKOKAINKC,
TPAHCTIOPT BEUIECTB (IMTACCUBHBIM,
aKTUBHBIN ), SHIOIIUTO3 ((paronuros,
MUHOIIMTO3), SK30IMTO3, KIETOYHAs
CTEHKA, HYKJICOU]I.

CpaBHUMBaATh MEXAYy COOOM
AYKapUOTHYECKUE U MTPOKAPUOTHUECKUE
KJIETKH; OTMEYaTh CXOJACTBO U Pa3INYHUs
B CTPOEHUU KJIETOK OaKTepui,
YKUBOTHBIX, PACTEHUU U IPUOOB
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Jemoncmpayuu:

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

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

P. Bupxos.

Tabnuyet u cxemoi: «CTpoeHue
AYKapUOTUYECKON KIETKNY», «CTpoeHue
KUBOTHOM KJIETKN», «CTpoeHHE
pacTUTeNnbHON KIETKNY, «CTpoeHue
MIPOKAPUOTHUUECKON KIICTKUY.
Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKpOIIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATbHBIX KIETOK

3.8

Ctpoenue
AYKapUOTHYECKOM
KJIETKU

[MuTomna3zma u ee OpraHoUIbI.
OnHnomeMOpaHHbBIE OPTaHOUIBI KIICTKH:
OIIC, anmapat "'oiabaKu, TU30COMBI.
[TomyaBTOHOMHBIE OpTraHOU bl KJICTKHU:
MUTOXOHJIPUHU, TIIIACTUIBI.
[IpoucxoxaeHne MUTOXOHIPUN U
mIactud. Buaslimractus.
HeMemOpaHHBIC OpPraHOUIBI KICTKH:
pHUOOCOMBI, KJICTOYHBIN IIEHTD,
HEHTPUOJIH, PECHUUKH, )KTyTUKH.
OYHKIIUKN OPTaHOUIOB KJICTKH.
BxaroueHus.

S npo — perynsTopHbIi UEHTP KIIETKH.
Ctpoenue sizpa: sjaepHas 000JI04Ka,
Kapuoruia3Ma, XpOMaTHH, SIPBIIIKO.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: IUTOIUIa3Ma, OPTaHOUIBI,
sHomuIazmatudeckas cethb (DI1C),
anmapat ["onbmku, TH30COMBI, BaKyOIb,
MUTOXOHAPUH, TUTACTH]IBI (XJIOPOTLIACTHI,
XPOMOTUIACTHI, JIEUKOIIJIACTHI),
prUOOCOMBI, MUKPOTPYOOUKH, KICTOUHBIH
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIOYCHHUS, SAPO, SAepHas
000J104YKa, KapuoIuia3Ma, XpOMaTHH,
AJIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE DYKAPUOTUUECKOM
KJIETKH IO U300paKEHUSIM U

Ha MUKpoTpernaparax;
KJIacCCU(UIIUPOBATH OPTaHOUIbI
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Xpomocombl. TpaHCTIOPT BEIIECTB

B KJICTKE.

JHemoncmpayuu:

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

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

P. Bupxos.

Tabnuyst u cxemor: «CTpoeHue
AYKapUOTUYECKON KIETKNY, «CTpoeHue
KUBOTHOM KJIETKN», «CTpOoeHUE
pacTUTeNbHON KIIETKNY, «CTpoeHue
MPOKAPUOTHIECKON KIICTKUY,
«CTpoeHue siapa KIeTKI.
Obopyodosanue.: CBETOBOH MUKPOCKOII,
MUKPOTMPENapaThl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnusie u npakmuueckue
pabomut:

Jlabopatopnas pabora Ne 2. «13yuenue
CTPOCHHUS KIJIETOK PACTEHUM, )KUBOTHBIX U
OaKTepHii MO MEKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpEnapaTax U UX OMHUCAHUE

B 3aBUCHMOCTH OT OCOOCHHOCTEHN X
cTpoeHus (0IHOMEeMOpaHHbIE,
JByMEMOpaHHbIE, HEMEMOpPaHHbIE);
ONUCHIBATh (QYHKIMU KaKJIOTO
OpraHouja B KJIETKE.
XapakTepu30BaTh KJIETOYHOE PO KaK
MECTO XpaHeHus, nepeaayu (yIBoeHue
XpOMOCOM) U peallu3aluu
(TpaHCKpUIILIKSA ) HACJIEICTBEHHON
uH(pOpPMAIH KIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMITOHEHTHI
anpa u ux QyHKIUU;

CxeMaTuyHO M300paxaTh CTPOCHUE
PACTUTEIBHON U KUBOTHOM KIIETKHU.
OOBACHATH OMOJIOTHUYECKOE 3HAUCHUE
TPAHCIOPTA BEIIECTB B KIETKE

HToro yacoB 110 TeMe 8
Tema 4. JKuzHeaeATeIbHOCTh KJIETKH
4.1 | OOMeH BEIIECTB. 2
IInacTuueckuit
ooMeH. ®oToCHHTE3.
XeMOCHHTE3

OOMEeH BelecTB, WA METa00IU3M.
Accummisinus (MIacCTUYECKUl OOMEH)
U TUCCUMIIANNS (SHEPTETHUECKUM
00MEH) — JIB€ CTOPOHBI €IMHOTO

PackpsiBaTh coiepkaHle TEPMUHOB U
MOHSTUI: OOMEH BEIIECTB U
npeBpanieHue Heprun (MeTadboau3m),
ACCUMMJIALIMS, TIJIACTUYECKUM OOMEH,
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npoiiecca Metabonu3ma. Posb 3aK0HOB
COXpPAHEHHUS BEIIECTBA U YHEPTUU

B MOHUMaHUM MeTabonmu3zma. Tumsl
oOMEHa BeIEeCTB: aBTOTPO(QHBINA U
rereporpodHbiii. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MIPEeBpaIlieHUU
sHepruu B kieTke. DOoTOCUHTES.
CgeroBas v TeMHOBas1 (a3bl
dbotocunTesa. Peakniun porocunresa.
O¢ddexTuBHOCTD POTOCUHTESA.
3HaveHue (OTOCUHTE3A JJISI )KU3HU
Ha 3emsie. BiausHue ycioBuii cpenbl
Ha (OTOCUHTE3 U CMOCOOBI MOBBIIICHUS
€ro MPOAYKTUBHOCTHU Y KYJIbTYpPHBIX
pacTEeHUM.

XeMOCHHTE3. XEMOCHUHTE3UPYIOIINE
OakTepun. 3HaUCHUE XEMOCUHTE3a
JUIA )KU3HHU Ha 3eMiie.
Hemoncmpayuu:

lopmpemuwi: K. A. Tumupsizes.
Tabnuysl u cxemvl: «XJIOPOTLIACTY,
«DoTocuHTE3»

JTUCCUMWISIIUS, SHEPTETUYECKU OOMEH,
dboTocunTes, PoTONNU3,
dbochopunupoBaHue, MEPeHOCUUK
MPOTOHOB, XEMOCHUHTE3.

OmnuchiBaTh (OTOCUHTES, MPOIECCHI,
MPOTEKAIOLINE B CBETOBOM U TEMHOBOM
daze.

BBISBISTE TPUUMHHO-CJICICTBEHHBIE
CBSI3U MKy TIOTJIOIIICHUEM COTHEYHOM
SHEPTHH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOHBIC BEIIECTBRA,
KOHEYHBIE TPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOU (ha3bl POTOCUHTE3A;
CpaBHUBaTHh (POTOCMHTE3 U XEMOCHHTES.
OnenuBath 3HaUCHUE (POTOCHHTE3A U
XEMOCHHTE3a JJIs1 )KU3HU Ha 3eMiie

4.2

DHepreTUYeCKui
oOMeH

DHepreTuyecKuii 0OMEH B KIIETKE.
Pacuienienrie BenecTs, BbIJICICHUE U
AKKyMYJIMPOBAHHUE YHEPTUU B KIIETKE.
DTarbl YHEPTETUYECKOTO 0OMEHA.
I'mukonus. bpoxeHuen ero BUAbL

PackpsiBaTh coJiepaHU€ TEPMUHOB U
MOHSITUNA: SHEPTEeTUUECKUI OOMEH,
TJIMKOJIU3, MOJIOYHOKHUCIIOE OpOXKEHHE,
CIIUPTOBOE OpOXKEHUE, OMOIOTHYECKOE
OKHUCJIEHUE, KJIETOYHOE JbIXaHUe,
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Kucnoponnoe okucinenue, uim
KJIETOYHOE JbixaHue. OKUCIUTEILHOE
dbochopunupoBanue. IPHEKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.
Jemoncmpayuu:

Tabnuyvt u cxemwvi: « TUTBITUTAHUY),
«Metabonuzm», «MUTOXOHAPHUAY,
«JHEPreTUYeCKuii 0OMeH»

TUCCUMUIIAIHS, (PEepMEHT.
XapakTepu3oBaTh OOMEH BEILIECTB U
IpeBpalleHue SHEPTrUun (MeTaboan3M)
KaK OJTHO MX CBOWCTB KHBOTO.
[lepeyucnsiTb 0COOEHHOCTHU
TUTACTUYECKOTO U DHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHaBIINBATh
B3aMMOCBSI3b MEXTy HUMHU.

PaznmnuaTh THUITEI OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(MHBIN 1
reTepoTpOoHBIN.

OnuceIBaTh 3TAIBl YHEPTETUICCKOTO
oOMeHa (IOATOTOBUTENbHBIH,
OCCKHUCIIOPOIHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOOIi.
XapakTepu30BaTh PEaKIMy TITUKOIN3a,
OpO>KeHHMsI, KJICTOYHOTO JbIXaHUS;
BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC
CBSI3M MEXKy TITUKOJIIN30M, KICTOYHBIM
JIIXaHUEM U CUHTE30M MOJeKya ATO.
CpaBHuBaTh 3PHEKTUBHOCTD
OECKHUCIOPOJHOTO ¥ KUCIOPOAHOTO
ATAToB

4.3

Bbuocunres Oeska

Peakuum MmaTpuuHOro cuHTE3A.
I'enetnueckast madopmanmst u JJTHK.
Peanuzanus renernueckoi
uH(popMalKK B KIETKE.

PackpsiBaTh coaepkaHne TEPMHUHOB
U MOHSTHUMN: T'€H, TCHETUUYCCKUU KO/I,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIALMA, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuid KO4 HEro CBOMCTBA.
TpaHCKpUIILIUA — MATPUYHBIN CUHTE3
PHK. Tpaucasuus — buocunTe3 6enka.
Oransl Tpancasuuu. KogupoBanue
aMHUHOKUCIIOT. Posib pubocomB
OuocuHTEe3e OciKa.

JHemoncmpayuu:

Ilopmpemuwi: H.K. Konb1os.

Tabauywvt u cxemor: «Ctpoenue JIHK»,
«CtpoeHue u GyHKIIMOHUPOBAHUE TCHAY,
«Cunres 6enkay, «Permmukanus JTHK»,
«l'eHeTnUeCKUN KOI.

Obopyodosanue. MOJIEIN- AaNITTUKAITTN
«¥Y nBoenne JJHK u tpanckpunums»,
«buocunTe3 OeIKaY

pubocoma, lIEHTpaJibHAsI I0rMa,
MOJICKYJIsIpHasi OMOJIOTHSI.

OnpenensiTh CBOWCTBA TEHETUYECKOTO
KoJia (TPUILIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCATBHOCTb,
HETEePEKPHIBAEMOCTh, HETIPEPHIBHOCTH ).
OmnuchIBaTh ATaIbl peain3aluu
HaCJIEJICTBEHHON HH(OpMaIINH B KIIETKE.
CpaBHUBATh PEAKIIUU MATPUIHOTO
cuntezaMoiekyn PHK u 6enka B kietke

4.4

Hexnerounsie
(bOpPMBI KUZHH —
BUPYCHI

Hexknerounsie (opMbl KU3HU — BUPYCHI.
Hcrtopust OTKpbITHS BUPYCOB

(. W. ViBanoBckwmii). OcobeHHOCTH
CTPOEHUS U KU3HEHHOIO [IUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacrenui,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIC
BUpycamu. Bupyc umMmmyHoneduimra

yenoBeka (BUY) — Bo3Oynurens CITM/]a.

OOpartHas TpaHCKPUIIIIKSA, pEBEpTa3a u
uHTerpasa. [lpodunakruka
pactpocTpaHeHHsS BUPYCHBIX
3a00JIeBaHUI.

PackpbiBaTh conepikaHne TEPMUHOB U
MOHSTHI: BUPYC, BUPYCOJIOTHUS, KATICUI,
O6aktepuodar, BUpyc UMMYHOAeDHUITUTA
yesnoBeka (B Y), oHKOTeHHBIE BUPYCHI.
XapakTepu30oBaTh BUPYCHI KaKk
HEKJIETOUHYIO ()OpPMY KHU3HU;
0COOEHHOCTHU CTPOCHHUS U
KU3HENIEATETLHOCTH BUPYCOB.
OnuceiBaTh JKU3HEHHBIM IUKJI BUPYCOB
UMMYHOIe(DUITNTA YEIOBEKA; pa3IniaTh
Ha pucyHkax BTM ((Bupyc TabauHOi
Mo3auku), bakrepuodar, BUY.
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Jemoncmpayuu:

Iopmpemuwi: J1. 1. IBaHOBCKM.
Tabnuyet u cxemol: «Bupycei»,
«bakrepuodaruny; «CtpoeHue u
XKU3HEHHBIN Uk Bupyca CIIM/a,
OakTepuodaray.

Obopyoosanue: MOACIb CTPYKTYPbI
JHK; MarauuTHas MoAelb-anIInKaIus
«CTpoeHHE KIETKU»

OOO0CHOBBIBaTH U COOMIOAATH MEPHI
npO(HUIAKTUKN PaCTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUM
(pecniupaTOpHBIE, KETy10YHO-
KUIIICYHbIE, KJICIEBOU 2HIEDANHUT,
BUY-undexums)

Utor

O 4aCoB II0 TEMC

6

Tema 5. PasMHoOKeHHMe W MHIAUMBUAYAJIbHOE pPa3BUTHE OPraHU3MOB

5.1

JKY3HeHHBIN UKIT
KJIeTKH. /lenenue
KJIETKH. MUTO3

1

KneTouyHbIN MK, WX )KU3HEHHBIN ITUKJT
kietku. Marepdasza u MUTO3.
[Ipomeccel, mpoTekaroire B uHTEepdase.
Penukanus — peakuusi MAaTpUIHOTO
cunresa JJHK. Ctpoenue xpoMocom.
XPpOMOCOMHBIN HAOOp — KAPHUOTHII.
JIMIITONAHBIN Y TanIoOuIHbINA
XPOMOCOMHBIE HA0OPBI. XPOMATH/IBI.
[{uTOJIOTHYECKME OCHOBBI PA3MHOKEHHUS
Y UHJIMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MOB. [[eJIeHrEe KIIETKH — MUTO3.
Cranun muto3sa. [Iporeccs,
MPOUCXOISIIAE HA PA3HBIX CTATUAX
MHUTO3a. bronornyeckuii CMbICII MUTO34.
[Iporpammupyemasi rubeb KISTKH —
aroITo3.

PackpbiBaTh coniepkaHre TEPMUHOB U
MOHSITHI: KJIETOYHBIN UK, HHTEp(da3a,
peayIUIMKaLKs, XpOMOCOMa, KapUOTHII,
rarJIOUJHBIN, JTUIIIOUIHBIN
XPOMOCOMHBIN HAOOpP, XPOMATH/IbI;
MHUTO3 €ro cTagauu: npodasa, meradasa,
anadasa, tenodasa.

OnuceIBaTh JKU3HEHHBIA UK KIETKU;
MEPEUUCTISATh U XapaKTepU30BaTh
MEPUOJIBI KJIETOYHOTO ITUKJIA,
CpPaBHUBATh UX MEXKIY COOOH.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapUOTHIIOB OPTAaHN3MOB, CPABHUBATH
XpPOMOCOMHBIE€ Ha0OPbI KJIETOK.
CpaBHUBATH CTAJIUU MHUTO3A.
Pa3znuuaThk Ha MUKpompemnapaTax
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Jemoncmpayuu:

Tabauywvl u cxemol: «KIETOUHBIN ITUKIT,
«Permukanus JJHK», «Ctpoenue
XpPOMOCOMBI», «K MUTO3); MarHUTHas
MoOeNb-anIuInKanus «Jleaenue KieTkuy;
Mojens JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOT U
MuKkporpemnapat «KaprokuHes B KJIeTKax
KOpEIIKa JIyKa.

Jlabopamopnusie u npakmuueckue
pabomut:

JlaGopartopnas pa6ota Ne 3.
«Ha0mroienre MUTO3a B KIIETKaX
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIpENnapaTax»

Y PUCYHKaXx CTaJuy MUTO3A.
PackpbIBaTh OMOIOTMYECKUI CMBICI
MHTO3a

5.2

DopMbl
Pa3MHOXKEHUS
OpraHU3MOB

®opMBI pa3MHOKEHHUS OPTaHU3MOB:
0ecroj0€e U I0JI0BOE.

Bupl 6ecrionoro pa3MHOKECHUS
JleJIeHE HaJBOE U ITOYKOBAHUE OJHO-
¥ MHOTOKJIECTOYHBIX, CITOPOOOpa30BaAHHE,
BEreTaTHBHOE PAa3MHOXKCHHE.
HckyccTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €T0 3HAUCHHE
JUTSCEICKIIMH.

[TonoBO€ pa3MHOKEHUE, €r0 OTIINYHUA
OT OeCIoJIoro.

Hemoncmpayuu:

PackpsiBaTh coliepaHuE TEPMUHOB
Y TIOHATHUM: Pa3MHOKEHHE, KIIOH,
MOJIOBBIE KJIETKU (TaMETHhI),
AUIEKIIETKA, CIEPMATO30M 1, 3Ur0Ta,
JIeJIEHUE HAaJIBOE, IOYKOBAHMUE,
criopynsanus, pparMeHTanus,
BETE€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, OIbUICHUE,
JIBOMHOE OIJI0JIOTBOPEHUE, MOJIOBbIE
JKeJe3bl, CECMEHHUKH, SIMUYHUKU,
OIIOOTBOPEHHE (HAPYIKHOE,
BHYTPEHHEE).
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Tabnuyvr u cxemol: «DoOpMbI

Pa3sMHOXXEHUS OPraHU3MOBY, «JlBOWHOE

OIUIOJOTBOPEHUE YIIBETKOBBIX
pacteHuiny, «JlemeHue KIeTku
OakTepuny, «BereTaTuBHOE
pPa3MHOXKEHUE pacTeHUui», «CTpoeHue
MOJIOBBIX KJIETOK)

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HaYeHHEe OECIIOIOTO U MOJIOBOTO
crioco00B pa3MHOKEHHS.

Boiensate Buabl 6€Crosnoro
Pa3MHOXCHHUS; BBISIBIISITH B3aUMOCBSI3U
MeXIy hopMaMu U criocodamu
pPa3MHOXKCHHS, U X OHOJIOTHYECKUM
3HAYCHUEM.

BnaaeTs mpuémMamMu BereTaTUBHOTO
Pa3MHOXCHHS KYJIbTYPHBIX pacTEHUH
(Ha MprMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIC KICTKHU:
STULIEKIICTKH, CTIEPMAaTO30U/IbI;
BBISIBJIATH OCOOCHHOCTH

UXCTPOCHUS

5.3

Meiios

Meito3. Ctaguu meiio3a. [Iponeccsl,
MPOUCXOAAIINE HA CTAIUSIX MeHo3a.
[loBennenrne XxpoMOCOM B MEHMO3€E.
Kpoccunrosep. buonornuecknii CMbICI
Y 3HAYCHUE MEHO03a.
Hemoncmpayuu:

Tabauyvl u cxemvi: «JICTCHUCKICTKI,
«Meio3y.

Obopyoosanue: moaens JIHK;
MarHuTHas MO/JIeJIb-anTUTMKaIKs
«JleneHue KIeTKn»

PackpbiBaTh copepikanre TEPMUHOB U
MOHSATHM: MEHO03, KOHBIOTAIU
XpPOMOCOM, IEPEKPECT (KPOCCHUHTOBED)
XpPOMOCOM, TaMETHI.
XapakTepu30BaTh MEMO3 KaK CIIOCO0

KJICTOYHOTI'O ACJICHHA, OIIMCHIBATDH MEHo3
10 CTagusaM; CpaBHHUBATb CTaJIUH Melo3a

n MHTO3a.

Pa3nuuarhk Ha puCyHKax CTauu MENo03a;

pacKpbIBaTh OMOJOTMYECKOE 3HAUCHUE
Mero3a
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5.4 | O6pa3oBaHue n I"amerorenes — nporecc 0Opa3oBaHUs PackpsiBaTh copepkaHie TEPMUHOB U
Pa3BUTHE MOJOBBIX MIOJIOBBIX KJIETOK Y)KHBOTHBIX. MOHSITUI: TaMETOTeHE3, CIIEPMATOTeHE3,
KJIETOK. [TonoBblie xene3bl: CEeMEHHUKU U OOreHe3, CIIEPMATO30H ], aKpOCOMa,
OnuogoTBOpeHue suaHuKd. OOpa3oBaHUe U pa3BUTHE SAULIEKJIETKA, OJIAPHbIE TEIbLA.

IIOJIOBBIXKJIETOK — raMeT (CIIEpMAaTO30U/1, | XapaKTepru30BaTh 0COOCHHOCTH
SIMIEKIIETKA) — CIiepMaTOreHe3 u raMeToreHe3a y ®KUBOTHBIX U €r0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOCHUS TMIOJIOBBIC KJIETKH >KUBOTHBIX U OMUCHIBATH
SIMIIEKIJIETOK U CTIEPMATO30HI0B. MPOLIECC UX PA3BUTHS.

OmnongorBopenue. [laprenorenes. CpaBHUBATh CLIEPMATOT'€HE3 U OOTEHES.
Jlemoncmpayuu: OnuceiBaTh OMJI0I0TBOPEHHE,

Tabauyst u cxemol: «IIpsMoen HempsiMoe | OMOIOTMYECKOe 3HAUEHHE

pasButuey, «['ameTorenes OTLJIOIOTBOPEHHUS

y MJICKOTMTAIOLIUX U YETOBEKA.

Obopyodosanue: Mosienb MeTada3zHoM

XpOMOCOMBI, MUKPOCKOTI,

MUKpornpenapaTthl «CrepMaTo30H bl

MJICKOITUTAIOIIETOY, «SNIeKIIeTKa

MJICKOTTUTAIOIIET 0.

Jlabopamopnusie u npakmuueckue

pabomut:

Jlabopatopnas padota Ne 4. «3yuenue

CTPOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX

MUKpOTIperapaTax»»

5.5 | UnauBuyanpHOE NunuBuayanbHOe pa3BuTHE (OHTOreHe3). | PackpeiBaTh copep:kaHue TEPMUHOB
pa3BUTHE OMOpHOHATLHOE Pa3BUTHE U TOHSITUI: OHTOTEHE3, YMOPHUOTEHE3,
OpraHu3MoOB (amOpuorenes). Itarnbl SMOPUOHAIIBHOTO | 3UT0TA, APOOJIeHUE, 0JIaCTOMEDHI,

Pa3BUTHUA Y IO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 0jacTysa, 0JacToLeNb,
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npoOseHne, racTpysIsiys, OpraHOreHes.
[HocTamOpuoHaibHOE pa3BUTHE. THUITBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL:

npsiMoe, He NpsiMoe (JINYMHOYHOE).
Bnusiaue cpenbl Ha pa3BUTHE
OpPraHu3MoB; (PaKTOPHI, CIIOCOOHBIE
BBI3BIBATh BPOJKJICHHBIC YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOTEHE3
IIBETKOBOT'O PAaCTCHHSI: CTPOCHUE CEMCHH,
CTaJluy Pa3BHUTHAI.

Hemoncmpayuu:
Tabnuyst u cxemol: «OCHOBHBIE CTAJIUU

OHTOI'CHC3a», «Hp}IMOG " HCIIPAMOC
Pa3BUTHUCH, «I[BOﬁHOG OILIOAOTBOPCHUC
YOBCTKOBBIX paCTeHHﬁ)>

racTpyJja, HelpyJa, OpraHOTE€HE3;
3apOJIBIIIEBBIC JTUCTKU: IKTOJIEpPMA,
Me30JiepMa, SHTOAEPMa;
MOCTAMOPHUOHAILHOE Pa3BUTHE: TIPSIMOE
U HernpsiMoe (JIMUUHOYHOE); MeTaMopd o3,
Meracropa, MUKpOCIOpa, bUIbIIEBOE
3€pHO, CTICPMHUH, 3aPOJIBIIIEBBIA MEIIIOK,
JIBOMHOE OTUIOJIOTBOPEHUE.

OnpeaensaTs ATanbl SMOPUOHATBLHOTO
pa3BHUTHSI XOPJIOBBIX HA CXeMaX U
mpernaparax ¥ ONMUCHIBATh MPOIIECCHI,
MIPOUCXOISAIINE HA KAXKIOM dTarle.
CpaBHUBAThH NEPUOJIBI OHTOTCHE3A;
MPSMOE U HENpSMOe (JIMYMHOYHOE)
NOCTAIMOPHOHANIBEHOE Pa3BUTHE,
3apOJIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBsICHATH OMOJOTMYECKOE 3HAUCHUE
pa3BuTHs ¢ MeTaMop(ho30M;
OTPHUIATEIHPHOE BIMSHHUE aJTKOTOJIS,
HUKOTHHA U JIPYTUX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJI0BeKa.

OmnuceiBaTh MpPOLIECC IBOMHOTO
OTLJTIOIOTBOPEHMSI Y IIBETKOBBIX
pacTeHun

Hroro uacoB nmo teme
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Tema 6. HacjieacTBEHHOCTh M MK3MEHYHUBOCTH OPraHNU3MOB

6.1 | ['eneTnka — Hayka 1 [Ipenmer n 3aaa4M T€HETHUKH. PackpsiBaTh copepkaHE TEPMUHOB U

0 HaCJIeICTBEHHOCTH Ponb nuronoruu u sMOpuosgoruu MOHSITUMN: T€H, TEHOM, T€HOTHII, ()EHOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHWHU F'eHETUKHU. Bkian XPOMOCOMBI, aJlJIebHbIE T€HbI (AJIEIH),
POCCUNCKUX U 3apyOEIKHBIX YUCHBIX B TrOMO3HI'0Ta, TE€TEPO3UTOTa,
pa3sBUTHE T€HETUKH. METONBI TECHETUKN | JOMUHAHTHBINA MIPHU3HAK (T€H),
(ruOpUI0TOTMYECKUH, PELECCUBHBIN MpU3HaK (I'eH), YUcTas
UTOTEHETUYECKU U, MOJIEKYIISIPHO- JIUHUS, TUOPU]L.
TeHETHUYECKHM ). [lepeyucnsaTe u XapakTepu3oBaTh
OCHOBHBIE T€HETUYECKUE TTOHITHS. METO/bI TEHETUKU: THOPHUIOIOTUUSCKUH,
['eneTnueckasi CUMBOJIHKA, UTOT€HETUYECKUM, MOJIEKYIISIPHO-
UCIIOJIb3yeMasl B CXeMaX CKPEUIMBAHUM. | TCHCTHYCCKH; JOMUHAHTHBIC U
Jemoncmpayuu: pElECCUBHBIC MPU3HAKU PACTEHUHN U
llopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.
H. . Basunos, C. C. YeTBepHUKOB, ITonp30BaThCS TE€HETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEH W CUMBOJIUKOW
Obopyoosanue: MOACIb- ANITUTUKAIUS JUTSL 3alMCH TEHOTUIIUYECKUX CXEM
«MoHOTUOPHUIHOE CKPEITMBAHUEY, CKpEIIMBaHUS
repbapuii «I'opox MoceBHOI

6.2 | 3akoHOMEepHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpsiBaTh cofep:kaHuE TEPMUHOB

HacleJOBaHUS MPU3HAKOB, YCTAHOBIICHHbBIE Y TIOHATUI: MOHOTHOPHUIHOE

MIPU3HAKOB. I'. Menaenem. MoHoruGpumaHoe CKpeluBaHue, GEHOTUITUICCKUE

Mounoru6puaxoe CKpelllMBaHue. 3aKOHEeTNHO0Opa3us IPYIIIbl, THOPUIOTOTUYECKUN METO/I,

CKpellMBaHUE ruOpu10B epBoro nokosjeHus. [IpaBuno | uucTeie TUHUM, JOMUHUPOBAHUE TCHOB

JOMUHUPOBAHHUS. 3aKOH pacllerieHUs
MIPU3HAKOB. [ MIIOTE3a YUCTOTHI TAMET.
[TonHOEHM HEMONMHOE NOMHUHUPOBAHMUE.

(MoJHOE, HETOIHOE), pacilleTICHHE
B IIOTOMCTBE.
OnuceiBaTh METOAUKY MTPOBECHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuyet u cxemovl: «MoHOrHOpHUIHOE
CKpEILMBAHUE U €TO IUTOTCHETHYECKAs
OCHOBa», «3aKOH PAaCUIECIUIEHUS U €ro
LHUTOT€HETUYECKAS] OCHOBAY, «3aKOH
YUCTOTHI TaMET.

Obopyoosanue:

MoIeN-anTuKanuu « MoHOTHOpUIHOE
ckpeluBaHuey, «HenomnHoe
JTIOMUHUpPOBaHUE», TepOapuii «I'opox
ITOCEBHOW»

I'. MeHaeneMonbITOB M0 U3YYEHUIO
HACJIEOBAHUS OJHOM Mapbl IPU3HAKOB
y TOpOXa IIOCEBHOTO.

PackpsiBaTh conep:kaHue 3aKOHOB
€AMHO00pa3usi THOPHUIOB MEPBOTO
IIOKOJICHUS U 3aKOHA PACIICIIICHHUS.
OOBSCHITH TUIIOTE3y YUCTOTHI TaMET.
3anuchIiBaTh CXEMbl MOHOTUOPHUIHOTO
CKpeIIMBaHUs, OOBSICHATH €TO
LIHUTOJIOTUYECKUE OCHOBBI U pelIaTh
TEHETUYECKUE 3a/1a41

HA MOHOTHMOPHIIHOE CKpEIIMBaHUE

6.3

JlurubpunHoe
CKpEIIMBaHUE.
3aKOH HE3aBUCUMOTO
HaCJIEJOBAHUS
IPHU3HAKOB

JlurubpuaHoe cKpeluBaHue. 3aK0H
HE3aBHCHUMOT0 HACJICIOBAHUS
npu3HaKoB. [{uToreHeTHYeCKe OCHOBBI
JTUTHOPHUIHOTO CKPEITUBAHMS.
AHaM3Upyoliee CKpeluBaHue.
Hcnonp3oBanne aHATU3UPYIOMIETO
CKpEIIMBAHUS I ONpeIeTIeHuUs
Te€HOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauywvl u cxemol: «JIurudpuaHoe
ckpenmuBanuey, «llutomornueckue
OCHOBBI IUTHOPUTHOTO CKPEIIIUBAHUSY.
Obopyoosarnue: MOAETb- ANTUIMKALTUS
«lurnbpuHOE CKpEITMBaHUE)

PackpeiBaTh cojep:kaHue TEPMUHOB U
MOHSATUN: TUTUOPUIHOE CKpEelBaHUE,
aHAJIM3UPYIOIEE CKPEIIMBAaHUE.
OmnuceiBaTh ONBITEI I. MeHaens

110 U3YYEHUIO HACJICAOBAaHUS ABYX Map
MIPU3HAKOB Y TOPOXa IIOCEBHOTO.
PackpsiBaTh copepkaHue 3aKOHa
HE3aBHCUMOT0 HACJICIOBAHUS TTPU3HAKOB.
[IpuMeHATh MAaTEMAaTUYECKUN pacyeT
C MOMOIIIBI0 METO/AA MMEPEMHOKEHHUS
BEPOSITHOCTEN U 3aITUCh C TOMOIIBIO
(ESHOTUITHYCCKUX PAIMKATIOB
pacuICIUICHUs NPU3HAKOB Yy MMOTOMKOB
1o (PEHOTHUIY U TCHOTHITY.

3anuceIBaTh CXEMBI I[I/II‘I/I6pI/II[HOI‘O
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CKpEIIMBaHUs, OOBSACHATH €ro
LIUTOJIOTUYECKHE OCHOBBI U PEIIATh
TeHEeTHUUYECKHE 3aJ1a4d Ha TUTHOpUIHOE
CKpEILIMBAHUE

6.4

CrenjieHsoe
HACJIEIOBAHUE
IPU3HAKOB

CuenneHHoe HaclIeJ0BAaHUE MMPU3HAKOB.
Pabora T. MopraHna no cuerjieHHOMY
HaclieIoBaHuIo TeHoB. Hapyiienue
CLICTUICHUS T€HOB B PE3YJIbTaTE
KPOCCHUHTOBEpPA. XpOMOCOMHAs TEOPUS
HACJICICTBEHHOCTH.

I'eneTnyeckue KapThl.
Hemoncmpayuu:

Ilopmpemuwr: T. Mopras.

Tabauywl u cxemovl: «Meio3y,
«I"eHeTHYECKUE KapThl pAaCTCHHUIA,
KUBOTHBIX U YEJIOBEKAY,
«B3aumMoelicTBre ayJICIbHBIX T€HOBY.
Obopyoosanue: MUKpoTIpeniapaT
«dpozoduma» (Hopma, myTanuu Gopmbl
KpPBUIbEB U OKPACKU Teja), MUKPOCKOIL,
Mozenb-anmunkanus «llepexpéct
XpPOMOCOMY.

Jlabopamopnusie u npakmuueckue
paoombol:

Jlabopatopnas padota Ne 5. «3yuenne
pe3yJabTaTOB MOHOTUOPHUIHOTO

U AUTHOPUTHOTO CKPEINBAHUS

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATHH: CIICTUIEHHOE HACJIEOBAHUE
MPU3HAKOB, PEKOMOUHAIIUS TEHOB,
T€HETUYECKHUE KAPThl XPOMOCOM,
MOpraHu/a.

Ha3bpiBaTh OCHOBHBIE TTOJIOKEHUS
XpPOMOCOMHOM T€OpUH
HaclenctBeHHocTy T. MopraHa;
pacKpbIBaTh COJEPKaHUE PAOOTHI

T. Moprana no CuerieHHOMY
HACJIEOBAHUIO T€HOB U IPUYUHBI
HapyILICHUS CUEIJICHUS MEXIY FT€HaMU.
3anuchIBaTh CXEMbI CKPEIINBAHUSA

IIPU CUEIJIEHHOM HAaCJIEIOBaHHH,
OOBACHATh TPUUMHBI PEKOMOMHAIIUU
T'€HOB, ONPEIEIIATh YUCIIO TPYIIII
CLCIUICHUS TEHOB; PEIIATh T€HETUYECKUE
3a71a4M Ha CLETUIEHHOE HACJIEOBAaHUE
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y Ip030¢ Uikl Ha TOTOBBIX

MHUKpOTIpenapaTax»

6.5 | ['eneTuka moura. I'eneruka noma. XpoMoCOMHOE PackpsiBaTh coznepkaHne TEPMHUHOB U
HacnenoBanue ONpeAeIeHUE NoJIa. AyTOCOMBI U MOHSTUN: XpPOMOCOMHBIN HabOp,
IIPU3HAKOB, IIOJIOBBIE XPOMOCOMBIL. [ OMOTaMETHBIE U | ayTOCOMBI, MOJIOBBIE XPOMOCOMBI,
CUEIJIEHHBIX C I10JIOM rETEPOraMeTHbIE OPTaHU3MBI. rOMOTaMETHBIN MOJI, T€TePOraMeTHbIN

HacnenoBanne npu3HaKkoB, CHEIUIEHHBIX | MOJI, CUEIJIEHHOE C MTOJIOM HacJie10BaHUE
C TOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBIICHATH IIUTOJIOTUYECKHE OCHOBBI
llopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'O MEXaHU3MAa OIPEACICHUS
H.W. Basunos. 110J1a Y Pa3jIuYHbIX OPTaHU3MOB.
Tabnuysl u cxemol: «['eHeTKa monay, CpaBHMBATh 3aKOHOMEPHOCTHU
«3aKOHOMEPHOCTH HACJIeI0BAHUS, HACJIeI0BaHUs IPU3HAKOB, CLETUICHHBIX
CUEIJIEHHOTO € MOoJ0M», «KapruoTuribl Y HE CUEIUICHHBIX CII0JIOM. Permars
YEJIOBEKa U KUBOTHBIX)» IT€HETUYECKHE 3a/1a4U Ha HACJIEJOBaHUE
CLEIUICHHBIX C TIOJIOM IIPU3HAKOB

6.6 | I3MEHYHBOCT®. HN3meHnunBOCTh. BBl N3MEHYMBOCTH PackpeiBaTh conep:kaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAs! U HACJIECTBCHHASI. MIOHATUN: U3MEHYUBOCTD,

U3MEHYUBOCTD Ponp cpenbl B HEHACIEACTBEHHOU HACJICICTBCHHAs1 U3MEHYMBOCTB,

M3MEHUYMBOCTH. XapaKTEPUCTHUKA
MOAU(DUKAITMOHHON H3MEHUYUBOCTH.
BapuanuoHHbIi psaa U BapuanMoHHAas
kpuBas. Hopma peakiuu nprsHaka.
KonnuecTBeHHBIE M KAUSCTBEHHBIC
MIPU3HAKK U UX HOPMA PEAKIIUU.
CaoiicTBaMOIU(PUKALIMOHHOM
W3MEHUYHUBOCTH.

HEHACJIEACTBEHHAsI U3MEHUYNUBOCTb,
MOAU(PUKAIIMOHHAS U3MEHYNBOCTD,
BAPUALMOHHBIN PsiJl, BAPHAHTA,
BApHALMOHHAS KpUBasi, IPU3HAK,
HOpPMa pEaKLINH, KOJUYECTBEHHBIE U
Ka4EeCTBEHHBIE MPU3HAKH.
KinaccuduunpoBatb BUABI
W3MEHUYHMBOCTHU U BBISBIISITH UX
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Jemoncmpayuu:

Tabnuyst u cxemol. «Bunbl
U3MEHYUBOCTIY, «MoaupukanoHHast
U3MEHUYUBOCTH.

Jlabopamopnule u npaxmuueckue
paoombut:

Jlabopartopnas pabota Ne 6. «3yuenue
MOAU(DUKAITMOHHON U3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOTO psija U
BApUALMOHHOU KPUBOW»

OMOJIOTMYSCKHE OCOOCHHOCTH.
[TepeuuciaTe cBOMCTBA
MOAU(DUKATTUOHHON U3MEHUUBOCTH U
OOBSCHSATH €€ 3HAUCHHE ISl OPTaHU3MOB.
Pa3znuyaTe KoJIM4eCTBEHHEIC U
KaueCTBEHHBIE MTPU3HAKU, CTPOUTH
BapUaIMOHHBINA PsiJl, BAPUALIUOHHYIO
KPUBYIO, BBIUMCIISATH CpEeHEE 3HAUCHUE
MpU3HAKa

6.7

HacnencrBennas
U3MEHYUBOCTD

HacnenctBenHnas, win reHOTUIIAYECKAS
u3MeHunBOCTh. KoMOnHaTHBHAS
M3MEHYMBOCTb. M€M03 U TTOJI0OBOM
IpoIecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTalmoHHas
U3MEHYUBOCTb.

Knaccudukanus MmyTamnuii: TeHHBIE,
XpPOMOCOMHBIE, TEHOMHBIE.

YacroTra 1 IpUYKUHBI MyTALUAN.
MyTareHnnbie (HhaKTOpBHI.

3aKOH TOMOJIOTHUYECKUX PSAJI0B

B HACJIECTBEHHOM U3MEHUYHUBOCTHU

H. . BaBunosa. BHesinepHas
HACJIEICTBEHHOCTh U U3MEHYNUBOCTD.
Hemoncmpayuu:

Ilopmpemuwi: I'. ne ®pu3, H. 1. BaBunos.
Tabauywvl u cxemol: «MyTalmoHHas

PackpriBaTh comepkaHue TEPMHUHOB U
TTOHSATHI : HaCJIECTBSHHAS
W3MEHYMBOCTH, KOMOMHATHBHAs
M3MEHUYMBOCTb, MyTallUOHHAS
W3MEHUYUBOCTb, MYTaHT, MyTalllH:
IE€HHbIC, XPOMOCOMHBIE, TCHOMHBIE;
MOJTUIITIONINS, AHCYILJIOU NS, MyTareHbl.
XapakTepu3oBaTh HACJICICTBECHHYIO
N3MEHYUBOCTD; (POPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHUX PSIJIOB

B HACJICJICTBEHHON M3MEHUYHUBOCTH

H. 1. BaBunoBa u 00BsACHITH €T0
3HAYCHHEJISI OMOJIOTHU U CEJICKIIHH.
KnaccudunupoBath MyTaruu: TeHHBIC,
XPOMOCOMHBIE, TCHOMHBIE ¥ TTPUBOIUTH
MIPUMEPBI MyTALUM.

OOBACHATh MPUUYMHBI BOSHUKHOBECHUS
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U3MEHYHBOCTBY.
Obopyodosanue. MUKPOCKOTI,
MuKpomnpemnapat «Jpo3odpunay (Hopma,
MyTanuu GOpPMBI KPBUIBEB U OKpacKa
Tesa); KOMHATHBIE PAaCTeHUS C MEeCTPOi
OKpPAaCKOH JINCTHEB.

Jlabopamopnusie u npakmuueckue
paoombut:

JlaGoparopnas pabota Ne 7. «AHanu3
MyTalui y Apo30QuIIbl Ha TOTOBBIX
MUKpOIpernapaTax»

MYyTalHH, posib (PaKTOPOB-MYTareHOB.
CpaBHUBATbh BUJbI MYyTalllil; BBIABISATH
IIPUYMHBI HACJIEACTBEHHON
M3MEHUYMBOCTH, MCTOYHUKH MYTareHOB
B OKpY’Karoleu cpene (KOCBEHHO).
XapakTepu30BaTh BHESICPHYIO
HACJIEICTBEHHOCTh U U3MEHYHBOCTb

6.8

['eneTuka 4enaoBeka

I'enetuka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METObI TEHETUKH YeJIOBEKA:
reHeaJIOTUYECKHI, OJIM3HEIOBBIMH,
LIUTOr€HETUYECKHU I, OMOXUMUYECKU,
MOJICKYJIIPHO-T€HETUYECKHU.
CoBpeMeHHOE OIpeIeICHUE TEHOTHUIIA:
MMOJJHOTEHOMHOE CEKBEHHUPOBAHUE,
FEHOTUITUPOBAHUE, B TOM YHCJIE

¢ nomouieto [1I[P-ananu3a.
HacnencrBeHnbie 3a00j1eBaHus
YeJIOBEKA: TCHHBIC 00JIe3HHU, 00JIC3HN

C HACJEACTBECHHOM
MPEIPACTOI0KEHHOCTHIO, XPOMOCOMHBIE
0one3nn. CoMaTHYECKHE U
FeHEPaTUBHbBIC MyTALIUH.

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSTHI: KapUOTHIT YeTIOBEKa,
[IUTOTEHETUYECKUN METO/,
reHeaJIOrMueCKUil METO/1, POJIOCIIOBHEIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJe3Hu: (MOHOTCHHBIE,

C HACJIEACTBEHHOM
MPEeAPACTION0KEHHOCTHIO,
XPOMOCOMHBIE), MEAUKO-TEHETUYECKOE
KOHCYJIbTUPOBaHHUE.

[lepeuucnsaT 0COOEHHOCTH U3YUYEHUS
T€HETUKH YeJIOBEKA; MPUBOJIUTh
MIPUMEPHI HACJIEICTBEHHBIX 00JIe3HEN
YeJI0BEeKa, XapaKTepru30BaTh METObI UX
npopUIaAKTUKN; 0OOCHOBBIBATH 3HAUCHHE
MEJIUKO-T€HETUYECKOTO
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CtBOJIOBBIC KIIETKH. [IpUHITATIBI
3I0pPOBOTO 00pa3a *KU3HU, TUATHOCTUKH,

HpO(l)I/IJ'IaKTI/IKI/I N JICUCHUA T'CHCTUUYCCKHUX

Oone3Hel. MenuKko-reHeTHYecKoe
KOHCYJIbTUPOBAHUE. 3HAUEHUE
MEJIUIIMHCKON T€HETUKHU

B MIPEJIOTBPAIIICHUHN U JICYCHUHN
reHeTUYEeCKUX 3a00JI€BaHM UeIoBeKa.
Hemoncmpayuu:

Tabauywl u cxemol: «HacnemoBanue
pesyc-hakropay, «I'eHeTHKa TPy
KPOBU.

Jlabopamopnule u npaxmuueckue
pabomut:

[TpakTuyeckast pabora Ne 2.
«CocTaBlieHHE U aHAIIU3 POAOCIOBHBIX
YEJI0BEKa»

KOHCYJIbTUPOBAHUS.
BbISBIIATE U CpaBHUBATH MEKIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIC TPU3HAKU
4eJI0BeKa.

CocTaBiATh U AaHANIU3UPOBATH
POJIOCTIOBHBIE YETIOBEKA

Hroro gacos mo Teme 8
Tema 7. Cesiekuusi OpraHu3mMoB, OCHOBbBI OMOTEXHOJIOT UM
7.1 | Cenexius Kak HayKa 1 Cenekuys Kak HayKa U MPOLECC. PackpeiBaTh copep:kaHue TEPMUHOB

U TIporecc

BapO)KI[eHI/Ie CCJIICKIIMHU 1 JOMCCTHUKALIMA.

VYuenne H. U. BaBunosa o nenrpax
MHOTO00pa3us ¥ MPOUCXOKIACHUS
KYJbTYPHBIX PACTCHU.

[leHTpBI NPOUCXOKACHUS JOMAITHUX
KUBOTHBIX.

Coprt, mopoza, mraMm.

Y TIOHSITHM: CEJICKIUS, COPT, MOPOJa,
IITaMM, JOMECTUKALIMS, HIIH
OJIOMaITHUBAaHUE, [ICHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIX PACTCHUU U
JKUBOTHBIX, THOpHIU3ALINS,
HCKYCCTBEHHBIN OTOOP.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabnuyet u cxemsbi: kapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYpHBIXpacTeHU», «I1lopoasl
JIOMAIIHUX )KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.
Obopyodosanue.: MyJISHKU TUIOJIOB U
KOPHEIJIOA0B TUKUX POpM U
KYJbTYPHBIX COPTOB PACTCHUII;
rep6apuii «CenbCKOX03sIIICTBEHHBIE
pacTeHUs»

Ha3zbiBaTh ¥ cCpaBHMBATHh OCHOBHBIE
ATaIbl Pa3BUTHUS CEIIEKIUU.

N3narats yuenue H. 1. BaBunosa

0 LIEHTPaxX MPOUCXOKIECHUS KYJIbTYPHBIX
PaCTEHHM; pa3anuyaTh LUEHTPHI HA KapTe
MHpa, CBA3BIBATH UX MECTOIOJIOKEHUE

C o4aramMu BO3HUKHOBECHUSAPEBHEUIIINX
[MUBUIN3AIUH.

CpaBHUBATh cOpTa KYJbTYPHBIX
pacTEHHM, MOPObI TOMAITHUX
KUBOTHBIX U UX JUKAXIIPEIKOB.
OueHuBaTh POJIb CENEKINN

B 00€CIeueHnH TPOI0BOJIbCTBEHHOM
0€30MacHOCTH YeJI0BEUECTBA

7.2

MeTtonasl n
JIOCTHOKCHHUS
CEJICKIIMU PACTEHUM
1 JKUBOTHBIX

CoBpeMeHHbIE METO/IbI CENIEKIUU.
MaccoBblii 1 HHIUBUAYAITBHBINH OTOOPHI
B CEJIEKI[UMPACTEHUN U KUBOTHBIX.
OueHka ’KcTepbepa.
biM3KOpOICTBEHHOE CKPEIIMBAHUE —
uHOpuuHT. YncTas auHUS.
CkpenBaHHue YUCTHIX JIMHUH.
['erepo3uc, wim rubpuaHas cuia.
HepoactBeHHOE ckpenmuBaHue —
aytopuauar. OtnanéHHas
rubpuau3anus u e€ycrexu.
HckyccTBEHHBIN MyTareHe3 U MoJydeHue
MOJUIIONAO0B. JIOCTHKEHUS CeleKInH

PackpsiBaTh conepKaHlE€ TEPMUHOB U
MOHSTUIN: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIA 0TOOP, MHAUBUIYATbHBIN
oTOO0p, IKCTEPBED, OJIU3KOPOICTBEHHOE
CKpELIMBAaHUE, YNCTasl JIUHUS, TETEPO3HC,
HEPOJICTBEHHOE CKPEIIMBAHMUE,
HCKYCCTBEHHBI MyTareHes,
nonurionibl. CpaBHUBATH (hOPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro u
WHJMBHUYaJIbHOTO), BUJIbI
rubpuau3anuu (0JIM3KOPOICTBEHHON U
OTJIaJICHHOM ), CIOCOOBI MOJTYYEHHUSI
MOJIUTIIOUIOB.
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pacTeHu!, KUBOTHBIX U
MHUKPOOPTaHU3MOB.
JHemoncmpayuu:

Iopmpemuwi: . B. Muuypus,

I'. 1. Kapneuenko, M. @. IBaHOB.
Tabnuyer u cxemol: «OTHaneHHASA
rubpuanzanus», «PaboTel akajemMuka
M. ®. UBanoBay, «Iloaummounaus.
Obopyodosanue.: MyIISHKU TUIOJIOB U
KOPHEIJIOI0B IUKUX (OpPM U
KYJBTYPHBIX COPTOB PACTCHU.
Jlabopamopnsle u npaxmuueckue
pabomut:

Dkckypcuss «OCHOBHBIE METOJIBI U
JNOCTHKEHUS CEJIEKIUU PACTEHUN U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIUIO,
IJIEMEHHYI0 epmy,
COPTOUCIIBITATEIbHBIN yU4aCTOK

WU TETUTMYHOE XO03SICTBO)

IIpuBOAUTE IPUMEPHI JOCTUKEHUN
CEJICKLIUY PACTEHUN U KUBOTHBIX

7.3

buorexnonorus
KaK OTpacib
MPOU3BOJICTBA

buorexHonorus kak oTpacib
IIPOU3BOJACTBA. | €HHast HHKEHEPUSL.
Oranbl co3ganus pekomOuHantHoi JTHK
Y TPAHCTE€HHBIX OpraHu3MoB. Kiietounas
UH)XeHepusi. KileTouHbIe KyIbTypBI.
MUKpOKIOHAIBHOEPA3MHOKEHUE
pacrenuii. KinonupoBanue
BBICOKOPOTYKTHUBHBIX

PackpsiBaTh cosepkaHie TEPMHUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
WHXEHEpUs, TeHHas UHKEHEPUs,
KJIOHUPOBAHUE, TPAHCTECHHbIE
opranusmel, 'MO (reHeTuuecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJOTHIO KaK
OTpacib IPOU3BOJICTBA, OCHOBHBIC
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CEIIbCKOXO3AMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKUE U AITHUECKUE TTPOOIIEMBI.
I'MO — reHeTu4ecKu
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
Jemoncmpayuu:

Tabnuyvt u cxemol: «OOBEKTHI
ouoTexHosorumn», «Kierounsie
KYJbTYPbI U KIOHUPOBAHUE,
«KoHcTpynpoBaHue v MepeHoC reHoB,
XpPOMOCOM)

JOCTHIXKCHUA OHMOTEXHOJIOTHHU B 00JIACTH
IMPOMBIIIIJICHHOCTH, CCJIBCKOI'O XO03s5CTBa

Y MEJULIMHEI.

[lepeuncnsaTh U XapaKTepru30BaTh
OCHOBHBIEMETObI U JTOCTHKCHUS
OMOUHKEHEPHH.

OO0Cy)1aTh YKOJIOTUYECKHUE U
STUYECKHUE aCTICKThl HEKOTOPBIX
HCCIIeIOBaHUM B 00JIaCTH
OMOTEeXHOJIOTHH (KIIOHUPOBAHMS,
UCKYCCTBEHHOTO OILJIOJIOTBOPCHHS,
HaIpaBJICHHOTO U3MEHEHHS reHOMa U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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11 KJIACC
HaumenoBaunue
Ne KomuuecTtBoO OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOTr 0 npeamera

Tema 1. DBOJIOIUOHHAT OMOJIOTHSA

1.1

OBOJIONHA U METOJbI
e€ U3y4eHus

1

[Ipennochiiku BO3HUKHOBEHHUS
SBOJIIOIIMOHHON TEOPHUU. DBOITIOLIMOHHAS
TeOpusi U €€ MECTO B OMOJIOTUH.
BrnusHue 3BOTIOIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.
CBueTennLCTBa DBOJIIOIHH.
ITaneonTONOrMUECKHE:
MMOCJICJIOBATEIBLHOCTD ITOSIBJICHUS] BUJIOB
B ITAJICOHTOJIOTUYECKOM JICTOIIMCH,
nepexoHbie HOPMBI.
buoreorpadudeckue: cXoacTBO U
pasznuuue payH upaop MaTEPUKOB U
OCTPOBOB. OMOPHOJIOTHYECKHUE: CXOACTBA
U pa3andusi SMOPHOHOB PA3HBIX BHUJIOB
IMO3BOHOYHBIX.
CpaBHUTEILHO-AaHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHEIC,
pPYAMMEHTApHbBIC OPraHbl, aTABU3MBI.
MonekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH M OCHOBHBIX

PackpriBaTh copepkaHue TEPMUHOB U
TIOHSITUIA: DBOJIFOIHS, TIEPEXOTHBIC
bopMbI, PUIOreHeTUYECKUE PSIbI,
BUJIBI-DH/ICMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apOJBIIIEBOTO CXO/ICTBA,
OMOTCHETUYECKUN 3aKOH,
TOMOJIOTHYHBIE U aHAJIOTHYHbBIC
OpraHbl, pyJIUMEHTapHbIC OpPTaHbl,
aTaBU3MBI.

[lepedyuciasiTb OCHOBHBIC ATaIlbl Pa3BUTHUS
ABOJIFOIIMOHHON TEOPUH.
XapakTepu30BaTh CBUJICTEIIBCTBA
HBOJTIOLIMH:: TIAJICOHTOJIOTHYECKHUE,
ounoreorpaduyeckue,
AMOPHUOJOTUYECKHUE, CPABHUTEIBHO-
aHAaTOMHUYECKHUE, MOJICKYJISIPHO-
OMOXMMHUYECKHUE.

[TpuBOANTE PUMEPHI IEPEXOTHBIX
dhopM opraHu3MoB, (HUIOTEHETHYECKUX
PSIOB.

[TpuBoauTh HOPMYIUPOBKH 3aKOHOB
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METa0OJIMYECKUX MYTEeH Yy BCEX MKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. JIunneit, X. b. Jlamapk,
Y. Mapsun, B. O. KoBanesckuii,

K. M. bap, O. I'ekkensb, . Mromiep.
Tabauywl u cxemot: «PazBurue
OpraHUYeCcKoro Mupa Ha 3emiiey,
penbedHbIe TaOTUIIBI «3apOabIIIN
MO3BOHOYHBIX JKUBOTHBIXY,
«ApXEOomnTepUKCH.

Obopyoosanue. buoreorpaduyeckas
KapTa MUpa; KOJJIEKIUsT «DopMbl
COXPAaHHOCTH MCKOIAEMBbIX )KMBOTHBIX U
pacTeHuii»; BlaKHbIE TIPenapaThl
«Pa3Butne HacekoMoroy, «Pazsurue
JIATYIIKHA

OMOreHETHYECKOTO U 3apOoAbIIICBOIO
CX0AaCTBAa

1.2

Uctopus pazutus
MPEICTaBICHUMN
00 IBOTIOITUHU

OBomonmonHas teopust Y. Jlapeuna.
[Ipenmnockuiky BOBHUKHOBEHUS
JTapBUHU3MA. [[BIDKYIIME CHUITBI
IBOJIIOIMH BUIOB 1O JlapBUHY
(M30BITOYHOE PA3MHOKECHHE

IPU OTPAaHUYEHHOCTH PECYpPCOB,
HeomnpeenéHHast N3MEHUYUBOCTD,
O0opr0a 3a CyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYEeCKast TEOPHS IBOJIOIHH

PackpsiBaTh copepkaHle TEPMUHOB U
TOHSITUM: CUCTEMaTHKa, €CTECTBEHHBIM
U UCKYCCTBEHHBII O0TOOP.
XapakTtepu3oBaTb OCHOBHBIE
ABOJIFOLMOHHBIE UJEU, KOHILIEIIINU U
T€OPUHU; CPABHUBATH B3IJIS/IBIHA BUI U
sosroniio K. JIunues, JK.b. Jlamapka,
Y. /lapBuHna.

OuenuBath BKiaj JINHHES B pa3BUTHE
CUCTEMATHUKHU U OOBACHATH MPUHLIUIIBI

51



denepanpHas padouas nporpamma | buonorus. 10-11 kmaccel (0a30BbIi YpOBEHB)

(CTD) u e€ 0OCHOBHBICTIONOKEHHUSI.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, K. b. Jlamapk,
Y. [dapBuH.

Tabnuyet u cxemsi: «llomynsuuny,
«Kapra-cxema MapuipyTa myTeecTBUs
Y. JapBunay, «®@opMbl 60pHOBI

3a CYILECTBOBaHUE», « EcTeCTBEHHBIN
otbop», «MHOTrOOOpa3ne COpToB
pacteHui», «MHorooodpaszue nopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBI.
XapakTepru3oBaTh COAEPKAHUE U
3HAYEHUE 3BOJIIOLIMOHHON KOHILETIIUU
K. b. Jlamapka.

OneHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMUYECKHE
MPEINOCHIIKM BOBHUKHOBEHUS
ABOJIOLMOHHON Teopuu Y. /lapBuHa.
PackpsIBaTh coJiep»aHNE IBOITIOIUOHHON
teopunY. JlapBrHa; CpaBHUBATH
HEOIIPEACIEHHYIO U ONIPEACIEHHYIO
M3MEHUYMBOCTb, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOP, (hOpMBI OOPHOBI
3a CyLIECTBOBAHUE.

OnuchIBaTh MOJI0KEHUS CHHTETUYECKOM
teopuu dBooIUU (CTD) u 0OBIACHATH
€€ 3HaueHue IIOMOJIOTUHI

1.3

Bun: kpurepuu n
CTPYKTYypa.
[Tonmyssiiuyst Kak Kak
3JIEMEHTapHas
€IMHUIIA BUJIa

Mukpossomronus. [lonynsuus kak
CJIMHUIIABHIA M BOJIIOIHH.
Hemoncmpayuu:

Tabauywvt u cxemol.: «llomynsuum,
«MyTanMoHHass U3MEHUYUBOCTD.
Obopyoosanue. MAKPOCKOTI,
MHUKporpemnapar «J{po3odmira» (Hopma,
MyTaIuu (QOPMBIKPBLUIBEB U OKPACKHU
Tena), Mmoaeab-anmkanus «llepexpéct
XPOMOCOM.

PackpsiBaTh coniepkaHue TEPMUHOB U
MOHSATHN: MUKPO3BOJIIOIIHS, BH/I,
KpUTEPUHU BHUA, apeas, OMyIsaIus,
reHooH1, MyTarui, KOMOWHAITIN
I'CHOB.

XapakTepu30BaTh BUJI KAK OCHOBHYIO
CUCTEMAaTHUYCCKYIO CAUHUILY U
I[EJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
BrinensaTte kputepuun BUaa
(Mopdoornyueckuit, GU3NOITOTHIESCKHMA,
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Jlabopamopnusie u npakmuueckue
paoombul:

Jlaboparopnas padota Ne 1. «CpaBHeHue
BUJIOB TI0 MOP(OJIOTUUECKOMY
KPUTEPHIO»

OMOXMMHWYECKHUI, TEHETUUECCKUM,
HKOJIOTUYECKUH, reorpaduyeckuii) u
OPUMEHSATh KPUTEPUU JJI ONHUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu30BaTh MOMYISIUIO0 KaK
CTPYKTYPHYIOCIMHUILY BUJIA U
ABOJIIOLIMH.

OnuceIBaTh NOMYJISIUIO 10 OCHOBHBIM
MOKa3aTesiM: COCTaB, CTPYKTypa

1.4 | JImxymiue crjibl JIBmxymue cuibl (hakTopbl)IBOMIONMK | PacKkpbiBaTh coaepkaHue TEPMUHOB U
(aneMeHTapHbIC BUJIOB B TMIpUpoJie. MyTaIlMOHHBIN MOHSATUN: KOMOMHATUBHAS
(bakTOpbI) IBOJIOLHIH nporecc 1 KOMOMHATUBHAS W3MEHUYMUBOCTh, MyTAIIMH, MYTaIllHOHHBIN
U3MEHUYMBOCTh. [lonysliMOHHBIE BOJIHBI | MPOLIECC, MOMYJISIIMOHHBIE BOJIHBI,
u npeid reroB. M3omsius u mMurpanus. | apeiid reHoB, U3O0JIALMS, MUTPAIUH.
Jlemoncmpayuu: XapakTepu30BaTh dJIEMEHTapHbIC
Tabnuyel u cxemol: «JIBUKYIINE CUITBI (bakTOpBHI YBOJIIOINH: MYTAIIUOHHBIHI
SBOJTIOITUN nporecc, KOMOUHATUBHAS
W3MEHUYMBOCTb, MOMYJISIIHOHHBIE BOJHBI,
Jpeiid reHoB, U30JIAINS, MUTPALIHS.
VY cranaBnuBaTh NPUUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U pe3yJIbTaTOM JI€UCTBUS
JBIDKYIIUX CHJI (3JIEMEHTapHBIX
(baKkTOpOB) IBOIIOITUHT
1.5 | EctecTBenHsIit 0TOOD EcTtectBeHHbI 0TOOp — HampaBisiomuil | PackpeiBaTh conepkaHue TEPMUHOB U

u ero Gopmsl

(bakTop BOJIIOIUU.
@DopMbI €CTECTBEHHOTO 0TOOPA.

TIOHATHI: €CTECTBEHHBIN 0TOOpP, OOphOa
3a CyIEeCTBOBAHUE.
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Jemoncmpayuu:
Tabnuyvt u cxemol: «EcTecTBeHHBIN
otbop», «boprba 3a cyiiecTBOBaHUEY

OmnwuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOT0 0TOOpA.
XapakTepnu3oBaTh (HOPMBI €CTECTBEHHOTO
oT0opa (IBUKYILIHMA, CTAOUITU3UPYIOIHA,
JTU3PYNTUBHBIN) U CPAaBHUBATH X MEXKIY
COOOM.

Xapaktepu3oBatb 00pb0y

3a CyIIIECTBOBAHHME U CPAaBHUBATH €€
BUBI (MEXKBHUIOBasI, BHYTPHBHUIOBAS,
06oprba ¢ HeOIATONPUATHBIMU
dbakTopamMu BHELIHEHN CpeJibl)

1.6

Pesynbratsl
ABOJIOLIMH:
IPUCTIOCOOJIEHHOCTD
OpraHU3MOB U
BU1I000pa3oBaHue

[IprcrocoOIeHHOCTh OpraHN3MOB
KaK pe3yabTat Botonud. [Ipumeps
NIPUCIIOCOOJICHUH Y OpTraHU3MOB.
Apomop}o3bl 1 uaOoa AT TAIIHH.
Buu BunoobpazoBanue.

Kputepuu Buma. OcHOBHBIC ()OPMEI
BU1I000pa3oBaHus: reorpaduueckoe,
IKOJIOTHYECKOE.

Hemoncmpayuu:

Tabauywl u cxemvi:
«IIprcnocoOIeHHOCTh OPTaHU3MOBY,
«["eorpadmyeckoe BUA000pa3oBaHUE,
«IKOJOTUIECKOE BHI000pa30BAHUE).
Obopyoosanue:

kosutekmus «[IpuMeps! 3amuTHBIX
PHUCTIOCOOJICHNUH Y )KUBOTHBIXY,

PackpsiBaTh copepkaHne TEPMUHOB U
MOHSATHI: IPUCTIOCOOJICHHOCTD,
MIOKPOBUTEIILCTBEHHAS U
npeaocTeperarias okpacka,
MacCKHpPOBKa, BUIA000pa30BaHUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUI Y OpraHu3MOB.
BhIsSBIISATE TI0 M300paKEHUSIM, HAa KUBBIX
1 (MKCUPOBAHHBIX MpenapaTax npuMepbl
MPUCTIOCOOJICHHOCTH PACTCHUN H
KUBOTHBIX K YCIIOBUSIMCPE/IBI

oOWTaHus, JOKA3bIBATh OTHOCUTEIIHHYIO
1EeJ1eCO00Pa3HOCTh MPHUCTIOCOOTCHU.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHW3MbI BUI000pa30BaHNS,
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJIJICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUIIAMU OKpacKu; Ha0Op IJI010BU
CEMSTH.

Jlabopamopnusie u npakmuueckue
paoombul:

JlaGoparopnas padota Ne 2. «Onucanue
TPUCIIOCOOJIGHHOCTH OpPTaHMU3Ma U ee
OTHOCHTETIFHOTO XapakTepay

(GhOpPMBI KOJIOTHYECKOTO U
reorpaduuecKoroBU1000pa30BaHUs

1.7

HaHpaBHGHI/IH " IIYyTH
MaKpO3BOJIOIINH

MakposBosronus.

®opMbI HBOITFOIUH: (PUIICTHIECKAS,
JMBEPTCHTHAsI, KOHBEPIreHTHAs,
napasuienbHas. HeoOpatumocTsb
sBomonuu. [Ipoucxoxaenue

OT HEeCIeNHUaTu3UPOBAHHBIX
IIPEJIKOB.

[Iporpeccupyroras crienuanTu3amms.
AJnlanTuBHas paauvanusl.
Hemoncmpayuu:

Ilopmpemuwi: A. H. CeBepnos.
Tabnuyst u cxemvi: «ApoMopdo3b»,
«Hnnoamanramuny, «O0I11ast
JIETeHEePaIns».

Obopyoosanue: monienb «OCHOBHBIC
HAIPABJICHUS YBOJIONUNY; 00bEMHAS
Mozenb «CTpoeHre TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbIBaTh cojiepkaHue TS PMHHOB U
TOHSTHI: MAaKPOIBOJTFOIHS, (DHITOTEHE3,
OMOJOTHYECKUI MTPOTPECC U perpecc,
apoMop o3, uaroaganTaIus, ooas
JeTeHepalns, aIallTUBHAS paIruaIlusl.
XapakTepu3oBaTh (DOPMBI SBOTIOIUH.
BbIsBiaATE apoMopdo3sl 1
UNO0AIaNTallid YPACTCHUN U
YKUBOTHBIX.

CpaBHMBATh OMOJIOTHYECKUN TPOTPecc
1 OMOJIOTHYECKHM perpecc, apoMopdos,
MIM0AIaNTaIlldI0 U OOIIYIO
JIeTeHepaInio.

BBISBIATE B3aUMOCBSI3H MEXTY MTyTIMH
1 HaIlpaBJICHUSIMHU DBOJTIOIAH

Yy PaCTEHHUHA M KUBOTHBIX

HToro uacoB mo Teme
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Tema 2. Bo3HUKHOBEeHHME U Pa3BUTHE KU3HU Ha 3emuie

2.1 | Ucropus xu3HU

Ha 3eMJIe 1 METOIbI
€€ U3y4eHUs.
I'unoresnl
MIPOUCXOKICHUSI
’KM3HHM Ha 3emiie

2

JloHay4yHbIE IpEICTABICHUS

0 3apoxaeHnu xku3Hu. Hayunsie
TUMOTE3bl BOBHUKHOBEHHUS KU3HU

Ha 3emJyie: aOMOreHe3 UIaHCIEePMHUsl.
XUMUYECKas IBOITIOIUS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIIECTB M3HEOPraHUYECKUX.
DKCMEPUMEHTATBHOE TOATBEPKICHUE
XUMHUYECKOM DBOJIIOIUN.

HauanpHbIe Tanbl OMOJIOTHISCKOM
sposronuu. ['unoresa PHK- mupa.
dopMupoBaHre MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHUE MPOTOKJIETKH.
[lepBbie KIETKH U UX IBOJIFOLIMS.
®opMUPOBAHUE OCHOBHBIX TPYIII
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Ilopmpemur:

®. Penu, JI. ITactep, C. Munnep,

A. W. Omapum, I'. FOpu.

Tabauywvl u cxemvl: «BO3HUKHOBEHHE
CoHEYHOM CHUCTEMBI,

«Pa3BuTHE OPraHU4YECKOTO MUPAY,
«PacturenpHas knetrkay, «JKuBoTHast
KieTkay, «lIpokapuornueckas
KJIETKa»

PackpriBaTh copep:kaHie TEPMUHOB U
MOHSITUN: KpEAIMOHU3M, a0UOTEHE3,
BUTAJIM3M, TTAHCTIEpMUSI, OUOII0A3,
KOallepBaThl, MPOOMOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPOILIOr0 3eMIIH.
[lepeyucnsiTb OCHOBHBIE ATAITbI
XUMHUYECKOU HOMOJIOTUUECKOM
ABOJTIOLIHH.

N3narath copepkaHue TUIIOTE3 U TCOPHIA
BO3HUKHOBEHUS )KU3HU Ha 3emMJie
(KpealroHu3Ma, CaMOIPOU3BOIBLHOTO
3apOKJIeHUs (CIOHTAHHOTO),
naHcrnepmuu, runore3sl PHK-Mupa).
OnuceiBath 3KcniepuMmenTsl C. Muiepa
u I'. FOpu no noaydyeHnto OpraHuvecKux
BEIIECTB U3 HEOPTaHUYECKUX MYyTEM
aOMOTeHHOTO CUHTE3a
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2.2

OCHOBHBIE ATAIIbI
SBOJIIOINHI
OpraHUYeCKOro MUpa
Ha 3emiie, pa3BUTHE
KU3HM TI0 dpaM U
nepuoaam

PazButue xxu3Hu Ha 3emMiie 1O 3paM U
nepuogam. Karapxei. Apxeiickas

U IpoTepo3oicKas 3psl. [laneo3onckas
apa u e€ mepuobl: KEMOPUNCKHUIA,
OPIOBUKCKUH, CUIITYPUHUCKHUH,
JIEBOHCKHM, KAMEHHOYT OJIbHBIM,
IIEPMCKHM.

Me3so3o0iickas pa U €€ Nepuosl:
TPUACOBBIM, IOPCKUN, METIOBOM.
Kaitno3oiickas 3pa u €€ nepuomsl:
11aJ€0T€HOBbIN, HEOTCHOBBIN,
AHTPOINOT€HOBBIN.

XapakTepUCTUKA KJIUMaTa u
re0JIOTMYECKUX npoueccoB. OCHOBHBIE
ATaIlbl BOJIFOLUNA PACTUTEIBHOIO U
YKUBOTHOT'O MUpa. ApoMop(03bI

y pacTeHui u )kUBOTHBIX. [losiBIIEHUE,
pacUBET ¥ BBIMUPAHUE PYIII KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauyvl u cxemol: «PazButne
OPraHUYECKOro MUpPa»,
reOXpOHOJIOTHYECKas Ta0IuIIa;
KoJuieKusa «DOopMbI COXPaHHOCTH
VCKOTNIA€MBIX KUBOTHBIX U PACTCHUI.
Jlabopamophuvle u npakmuueckue
pabomuwi:

PackpeiBaTh copepkaHue TEPMUHOB U
TIOHSTHN: DOH, 3pa, IEPUO/I,
apoMop(d03bl, UIUO0AATITAIIUH.

3HaTh NOCIEA0BATEIBHOCTD YOHOB:
KaTapxewu, apxeu, IpoTEPO30H,
dbanepo3oit; op: apxeickas,
IIPOTEPO30MCKAsl, NIaJIC030MCKas,
M€E3030MCKasi, KAMHO30MCKas; IEPUOJIOB:
KeMOPUNCKUIA, OPIOBUKCKHUIH,
CUJIYPUMCKUI, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, TIEPMCKHUH,
TPUACOBBIN, FOPCKHUI, MEJIIOBOH,
[TAJICOT€HOBBIM U HEOI'€HOBBIN,
AHTPOIIOT€HOBBI.

XapakTepu30BaTh OCHOBHbBIE COOBITHS
B Pa3BUTUHU OPraHUYECKOTO MUpPA

I10 3paM U NIEPUOJaM Ire0JI0THIEeCKON
VCTOPHUH; ITAIIbl PA3BUTHS
PACTUTENLHOTO U )KUBOTHOT'O MHPA.
Brigenuts rimaBabie apoMopd 0361
PacTeHUH U )KUBOTHBIX.

CpaBHUBATHh MEXKITY COOOM
MPEICTABUTENIEN CUCTEMATUYECKHAX
IPYIII OPraHU3MOB, BBISIBIISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOIEHHOCTH
K YCJIOBUSIM KU3HU
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[Ipaktuueckas padora Ne 1. «M3yuenue
MCKOIIAEMBIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLUSAX).

DKCKypcusi « IBOJIOLUS OPraHUYECKOTO
Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHbII MJIMKpaeBEeIUECKU MYy3eil)

2.3 | CoBpemeHHasI Cucrema OpraHm4ecKoro Mupa Kax PackpriBaTh coliepkaHue TEPMUHOB U
cucreMa OoTpakeHue 3BOOLNU. OCHOBHbIE MOHATHI: CUCTEMaTHKa, UICKYCCTBEHHAs U
OPraHu4eCcKoro Mupa CUCTEMATHUYECKHE TPYIIIBI OPraHU3MOB. | €CTECTBEHHAs Kiaccudukaius, OuHapHast

Jemoncmpayuu: HOMEHKJIATypa, MPUHIINII
Tabnuyst u cxemwvl: «CoBpeMeHHAs HMEPapXUYHOCTH.
CHUCTEMA OPraHUYECKOI0 MHUPa» XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOr0 MHpa
2.4 | DBorOIHSI YEeIIOBEKa DBOJIIOIMS YeI0BEKA. AHTPOIOJIOTHS PackpsiBaTh coepkaHie TEPMUHOB U

(aHTpOTIOTEHE?)

KaKk Hayka. Pa3BuTue mnpeacTtaBieHUn
0 MPOUCXO0XKICHUU YesoBeKa. MeTobl
u3yuyeHus aHTpororeHesza. CxoncTsa u
pa3yinyuus 4eJIOBEKa U )KUBOTHBIX.

CucremMaTn4ecKoe IOJ0KCHHE YeJIOBEKA.

Hemoncmpayuu:

Ilopmpemuwi: Y. JlapBuH.
Tabauywvt u cxemwr: «CpaBHEHUE
QHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BeKa M 4eJI0BEKOOOPa3HbIX
00€3bsH».

Obopyoosarue. CICTIKA WIH
M300paKEHUS KaMEHHBIX OPYIUM

MOHSATUI: aHTPOTIOJIOT S, AHTPOIIOTEHE3,
yenoBek pazymubiii(Homo sapiens),
NPSIMOXOKJICHHE, BTOpasi CUTHAJIbHAS
CUCTEMA.

[lepeuuncnsaTh 3a1a4d aHTPOTIOJIOTHUH,
ATANbICTAHOBJICHUS U PA3BUTHS
MpEeACTaBICHUN O TPOUCXOKICHUN
YeJI0BeKa.

N3narath OCHOBHBIE MOJ0KEHUS
teopun Y. JlapBrHa, KpUTUYECKHU
OIICHMBATh HEHAYYHYIOUH(OPMAITHIO
O MPOUCXOKJICHUU YETOBEKA.

3HATh CUCTEMATUYECKOE TIOJIOKEHUE
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NEPBOOBITHOTO YeOBEKa: KaMHU-
yorepsl, pyouna, ckpebdia

Bruga Homo sapiens, mepeducisiTh ero
MOpG0JIOro-aHATOMUYECKUE TTPU3HAKU
pPa3HOro YpOBHsI (THII, KJIacc, OTPsIA

u 1p.).

YcTanaBIuBaTh YepPThI CXOJICTBA U
pa3TUYHITYEIOBEKA U KUBOTHBIX.
OOBSICHATH U OLICHUBATh 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUHN
YeJIoBeKa JIJIsl TOHMMAaHKS MeCTa M POJIU
YeJI0OBeKa B MPHUPOJC

2.5

JIBrmKyye Cuiibl

(dakTopsr)
aHTPOIIOTEeHE3a

JBrxyiue cuibl (hakTopsbl)
anTpornorenesza. Hacnencrsennas
U3MEHUYMBOCTh U €CTECTBEHHBIN OTOOD.
OOGmiecTBeHHBIN 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUM Tpya,
MBIIIJIEHUE, PEYb.

Hemoncmpayuu:

Tabnuyet u cxemol: «CpaBHEHUE
AHATOMHYECKHX YePT CTPOCHUS YETIOBEKa
1 9EJIOBEKOOOPA3HBIX 00E3bsH»,
«OCHOBHBIE MECTa MAJICOHTOJIOTHIECKIX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

OO0opyioBaHUE: MYIISIKA
«IIpoucxoxnenne uemoBeka
(MaJICOHTOJIOTUYECKUE HAXOKH )»

PackpbIBaTh cojiepkaHHe TEPMUHOB U
MOHSTHI: (PaKTOPBI AaHTPOTIOTeHE3a,
IPYNIIOBOE COTPYIHUYECTBO, PEYb,
OpyIUiiHas NesATeIbHOCTD,
noJIMMOP(PU3M.

XapakTepu30BaTh ABUKYIINAE CUIIbI
(dakTopsI) aHTpOIIOTEHE3A:!
OMOJIOTUYECKUE U COIHANIbHBIE,
CpPaBHUBATh UX MEKIY COOOH
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2.6 | OCHOBHBIE CTaIUU OCHOBHBIE CTA/INU U BETBU 3BOJIIOLINU PackpeiBaTh copep:kaHue TEPMUHOB U
ABOJIIOIIMN YETIOBEKA YEJIOBEKa: aBCTPAIIONUTEKH, HeloBEK MOHATHUI: aBCTPAJIONIUTEK, YEITOBEK

yMelbli, YenoBeK NpsiMOXO TSI, YMEJIbIN, YETOBEK PAMOXOIAIINM,
YemoBek HEaHAEPTAIBCKUN, HeloBEK HEaHJepTaJel, KPOMaHbOHELL,
pa3yMHBI COBPEMEHHOTO THUIIA. HEOJMTUYECKAS] PEBOJIOLNS,
Haxonku nckonaembix OCTaHKOB, MEePBOOBITHOE UCKYCCTBO.
BpeMsI CYIIIECTBOBaHUs, 00JaCTh XapakTepu3oBaTh U CPABHUBATH MEXKITY
pacrpocTpaHeHus, 00bEM TOJIOBHOTO co00¥ OCHOBHBIE CTaJIUU IBOTIOLIMHI
MoO3ra, 00pa3 KU3HHU, OPYIUs. YeJI0BeKa: XPOHOJIOTUUYECKHI BO3PACT,
emoncmpayuu: apeaJt pacrpoCTpaHeHus, 00BEM
Tabauyvt u cxemvl: «OCHOBHBIE MECTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU U
IAJIEOHTOJIOTMYECKUX HAXOJOK IIPEIKOB | OpyAMs Tpyda
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHenmme oan», «/JIpesaue
moan», «llepBpie COBPEMEHHBIE JIFON.
O06opynoBaHue: MYJISIKA
«IIpoucxoxaeHue yenoBeka (OrOCThI
ABCTPAJIONMUTEKA, IUTEKAHTPOIIA,
HEaHJEePTaIblia, KP)OMAHBOHIIA); CIACIKH
WA U300paKeHHs] KAMEHHBIX OPYIUi
NEPBOOBITHOTO YETIOBEKA: KAMHU-
qormrmepsl, pyousna, ckpedia

2.7 | YenoBeueckue pachl Yenoseueckue pacbl. OCHOBHBIE PackpsiBaTh coqiepkaHle TEPMHUHOB

Y IPUPOJIHBIE
aJanTauy 4ejioBeKa

OOJIbIINE PaChl: €BPOIECOUTHAS
(eBpa3uiickasi), HErpo-aBCTPATOUIHAS
(3KBaTOpHUaIbHasA ), MOHTOJIOUTHAS
(a3uarcko-aMepuKaHCKas ).

Y TIOHSITUI: Pachl, pacOreHe3, ColHal-
JApBUHU3M, pACHU3M, METHCAIUSI.
XapakTepu30BaTh U CPABHUBATH
MpeACcTaBUTENCHUETIOBEYECKUX pac,
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UepThl IpUCIIOCOOIEHHOCTH
MPEJCTABUTENICH YET0BEUECKUXPaC

K YCIIOBHSIM CYILIECTBOBaHUA. ENMHCTBO
yenoBeueckux pac. Kpurtuka
COLMAJIBHOTO JAPBUHU3MA U pacu3ma.
JHemoncmpayuu:

Tabauywl u cxemol: «YenoBeueckue
pacb»

PacKpbIBaTh NPUYHUHBI U MEXAHU3MbI
pacorenesa, nepeyrciisiTh U NPUBOIUTH
MpUMEPhI IPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIIOBUSIM CPEBI, IPUMEPHI
MPUCTIOCOOUTEIILHOTO3HAYEHUST PACOBBIX
MPU3HAKOB.

Jloka3wiBaTh €IUHCTBO BUa HOMO
sapiens, Hay4yHYI HECOCTOSATEIBHOCTD
PACOBBIX TEOPUU, UAECH COLMAIBHOTO
JIApBUHU3MA U pacusma

NToro yacoB 1o teme

9

Tema 3. Opranu3Mbl 1 OKPYKaIoIAas cpe

1a

3.1 | Okonorusi Kak Hayka 1 DKoJIOTHSl KaK HayKa. 3ajmaunu pasfensl | PackpeiBaTh cofep:kaHUE TEPMHUHOB U
AKOJIOTHH. MOHSATUI: 3KOJIOTHS, TIOJIEBBIE
Metoapl 3K0JIOrHYECKUX UCCIIEIOBAHUN. | HAOJIOACHUS, YKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHNE MOHUTOPUHT OKPYXKAIOIIEH Cpebl,
COBPEMEHHOI'0 YEJIOBEKA. MO/ICJIUPOBAHUE, IKOJIOTHUUECKOE
Jemoncmpayuu: MHUPOBO33PEHUE.
TIlopmpemuwi: A. I'ym60aB1T, [lepeuncnaTh 3a1a4n 3KOJIOTHH, €€
K. ®@. Pynse, O. ['ekkens. pas3aeibl UCB3U C APYTUMU HayKaMM.
Tabnuywl u cxemwr: kapta «lIpuponnele | XapakrepuszoBaTh METOIbI
30HBI 3€MII» HKOJIOTUYECKUX UCCIIEI0BaHUN

3.2 | Cpenpl oOMTaHUS U 1 Cpenbl 0O0MTaHUSI OPTaHU3MOB: BOJIHAsA, | PackpwIBaTh copepKaHUEe TEPMUHOB

HKOJIOTUIECKUE
dakTopsl

HA3eMHO-BO3/yIlIHAs, TOYBEHHAsI,
BHYTPHU-OpraHU3MEHHAs.
DKOJIOTUYECKHE (PAKTOPBI.

Knaccudukanus 3K010rudecKux

U TIOHSTUM: cpesia oOOUTaHus,
AKOJIOTUYECKHUE (HAKTOPHI,
OMOJIOTMYECKUN ONITUMYM,
OTpaHUYUBAIOIIUHN (JIUMUTUPYIOIINH)
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(dbakTOpOB: a0UOTHYECKHE, OMOTUUYECKUE
U aHTPOIIOTCHHBIE.

JleficTBUE 3KOJIOTMUECKHUX (DaKTOPOB

Ha OpPraHu3MBbI.

Jemoncmpayuu:

Tabauywvl u cxemwvr: «CpenploOuTanus
OpTraHU3MOB

daxTop.

XapakTepu3oBaTh YCIOBUS CPEA
OoOUTaHUsl OPTaHU3MOB;
KJIacCU(UIIMPOBAThH U XapaKTEPU30BATh
HKOJIOTHYECKHE (PAaKTOPbl: AOMOTUYECKHE,
OMOTHUYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh 1EMCTBUE IKOJIOTHUECKUX
(baKkTOpOBHA OpPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTU
CTPOCHUS U KUZHEJIEATETbHOCTH
pacTeHHI 1 )KUBOTHBIXPA3HBIX CPEJ
oOuTaHus

3.3

AOUOTHUYECKHE
bakTophI

AbGuoTtnyeckue (hakToOphI: CBET,
TEMIIEpaTypa, BIa)KHOCTb.
doronepuoausm.lIpucnocobnenus
OpPraHU3MOB K JIEHCTBUIO aOMOTUYECKUX
dakropoB. buonornyeckuepuT™MBI.
Hemoncmpayuu:

Tabauywvt u cxemvl: «DOTOIEPUOTUZIM.
Jlabopamopnusie u npakmuueckue
pabomol:

Jlabopatopnast paGota Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
pacTeHU U3 pa3HBIXMECT OOUTAHUSY.
JlabopatopHast padota Ne 4. «Biusiaue
CBETa HA POCT U Pa3BUTUE YEPEHKOB
KoJieyca

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUIN: abnoTHYeCcKre (PaKTOPHI,
dboToneprou3M, OMOJIOTHIECKHE
PHUTMBI.

AHanu3upoBaTh JICHCTBHUE CBETA,
TEeMIIepaTyphl, BIAXKHOCTH Ha OPraHU3MBbI
U TIPUBOAUTH MPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[TpoBoaMTH OMOJIOrMYECKIE HAOTFIOACHUS
1 0OPMIIATH PE3yIbTaThl MPOBEAEHHBIX
HaOJII0IEHUI
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3.4 | buotnueckue buotnueckue daxtopsl. Buasl PackpbiBaTh conepKaHue TEPMUHOB
(dakTopbl OMOTUYECKUX B3aUMOJICHCTBHIA: U TOHATHI:0M0THYEeCKUE (PaKTOPHI,
KOHKYPEHIIHUS, XUITHUYECTBO, CAMOMO3 U | XMILHUYECTBO, IIaPA3UTU3M,
ero opmel. [lapazutusm, kooreparus, | KOHKYpEHLUs, MyTyalu3M, CUMON03,
MYTYyajau3M, KOMMEHCAIIU3M KOMMEHCAJIN3M, HaXJIEOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMeHcalu3M, HEUTpaau3M. HEUTPAJIN3M.
3HayeHHe OMOTUYECKHX XapakTepuzoBaTb OMOTHUYECKUE
B3aMMOJICHCTBUI JIJIs1 CYIIECTBOBAHUS (bakTopbl U BUJIBIB3AUMOOTHOIIICHUN
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MEKY OpraHU3MaMu; PUBOIUTH
Hemoncmpayuu: pUMEpPbI B3aUMHOMN
Tabauywvl u cxemvi: «lInuieBplie nenu» IPUCIIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MeXay coO0Oil BH[bI
OMOTHYECKUXB3aNMOIEHCTBUM
OpraHu3MOB
3.5 | Dkonmoruveckue OKOJIOTUYECKHUE XapAKTEPUCTHKU PackpbIBaTh coaep)kaHue TEPMUHOB U
XapaKTEPUCTUKH nomynsauuu. OCHOBHBIETIOKA3aTEIN HOHSTHI: OIS, YACICHHOCTD,

BHJIA U TIOIYJISILIUA

MOMYJISIIIUU: YACIEHHOCTb, IJIOTHOCTD,
POXKIaEMOCTh, CMEPTHOCTH, IPUPOCT,
mMurpanus. JJuHaMyuKa 4MCI€HHOCTH
NOMYJIALIMU U €€ PeryJisiusl.
Hemoncmpayuu:

Tabauywl u cxemor: «llonynsuuny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTHU
MOMYJSAIUU UHPY30PUH-TY(HETBKI.
Jlabopamophuvle u npakmuueckue
pabomuwi:

IJIOTHOCTbh, POKIAEMOCTh, CMEPTHOCT,
MPUPOCT, MUTPALIUS, TUHAMUKA
YUCJIIEHHOCTHU MOMYJISILUU.
XapaKkTepu30BaTh OCHOBHbBIE NTOKA3aTEIU
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJIALNU; ONUCHIBATh MEXAHU3MbI
pEryJsiliuy YUCIEHHOCTU OMYJISIIIUU
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[TpakTuueckast padota Ne 2. «Ilogcuér
MJIOTHOCTH MOMYJISIIIANA Pa3HBIX BUIOB
pacTeHun»

HToro yacosB 1o Teme

5

Tema 4. Coo011ecTBa M IKOJIOTHYECKHEe CUCTEMBI

4.1 | CoobiecTBa 1 Coo0111eCcTBO OPraHu3MOB — OUOLIEHO3. PackpbiBaTh conepxkaHiue TEPMUHOB U
OpraHu3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHSTHI: OMOIIEHO3, SKOCHUCTEMA,
IPOCTPAHCTBEHHAS, TPOPUICCKast OMOTCOIICHO3, BU/IbI-TOMUHAHTHI,
(nmumeBast). Buabl-1OMHUHAHTEI. DKOJIOTHYECKas HUIIIA.
Cesi3u B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3
Jemoncmpayuu: (coo0111eCTBO), €T0 BUOBYIO,
Tabnuyet u cxemol: «IlumieBsie nenmny, MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO
«bHOIIEHO3: COCTAB U CTPYKTYpay. CTPYKTYPBI.
Obopyodosanue: MOACTb-aNITUTUKALIAS OOBSICHATH POJIb KOMIIOHEHTOB
«Tunuuneie GUOIIEHO3BI»; TepOapHit OMOlIeH03a B MOICPKAHUU €TO
«PacTuTenpHBIE COOOIIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHUS
KOJUTIEKIUA «bHOIIEHO03» Ha ONPENCIEHHON TEPPUTOPHH.
OOBSACHATH OMOJIOTUUECKUN CMBICTT
SPYCHOCTH UIUCTOBOM MO3AUKH.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, IPOCTPAHCTBEHHYIO U
TPO(HUECKYIO CTPYKTYPBI, CBI3U MEKITY
OpraHu3MaMu
4.2 | DKOCUCTEMBI U 2 DKOJIOTUYECKHE CUCTEMBI (AKOCUCTEMBI). | PackpbIBaTh copepkaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYIIIECTBOBaHMS

[ToHaTHE 00 PKOCUCTEME U
OHOreoIEHO3E.
@OYHKIIMOHAIIbHBIC KOMITOHCHTBI

MIOHSATHI: DKOCUCTEMA, OMOT€OIIEHO3,
IPOAYLIEHThI, KOHCYMEHTBI, PEIYILCHTBI,
Tpo(HUecKre YPOBHH, IMHILEBAs
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SKOCHUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopot BelecTB v MOTOK SHEPTUU
B DKOCHUCTEME.

Tpoduueckue (nmuiieBsie) ypoBHU
AKOcHUCTEeMBI. [IuIIeBbIe 1Ienu 1 CeTu.
OcCHOBHbBIE TTOKA3aTENN SKOCUCTEMBI:
ouomacca, IpoyKIHs. DKOJIOTHYECKHUE
MUPaMU/JIbI: TIPOTYKIIUH, YUCIICHHOCTH,
o6nomaccel. CBOMCTBA IKOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJISAIINS,
pa3BUTHE.

Cykueccusi.

Hemoncmpayuu:

Ilopmpemui: A. Ix. Tencnu,

B. H. Cyxkaués.

Tabauywvl u cxemot: «IIpupoaHbIe
coobmiectBay, «llenu nuranus»,
«IKOoJoru4ecKas NupaMuIa

LEMb U CETh, YKOJIOTUYECKUE
nMpaMu/ibl, OuoMacca, mpoayKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBOMCTBA IKOCUCTEMBI
(e€ crocoOHOCTh K JUIUTETLHOMY
caMoMnoAep>KaHUI0, OTHOCUTEIHHO
3aMKHYTBIN KPyTrOBOPOT BEIIECTB,
HEO0OXOUMOCTb IMOTOKA SHEPTHUN).
CpaBHUBATH MaCTOUIIHBIC U JECTPUTHBIC
MUIIEBbBIC 1IeTH, TPOQUUECKHE YPOBHU
HKOCUCTEMBI.

Paznuuars mupamMusl IpoyKIIHH,
NUPAMU/Ibl YUCIIEHHOCTH U TTUPAMHU/IbI
OroMacchl.

CocTaBisTh 1IENU U CETH MUTAHMUS.
[TepeduciisiTe CBOMCTBA SKOCUCTEM:
YCTOWYUBOCTH, CAMOPETYJISIUA,
pa3BUTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M TOICPKAHUS
pPaBHOBECHS B SKOCUCTEMAX.
XapaKkTepu30BaTh CYKIIECCUU, BBISBIIATh
MPUYMHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI YKOCUCTEM

4.3

[Ipuponusie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€P.
DKOCUCTEMa XBOMHOIO WJIN
TUPOKOJMCTBEHHOIO JIeca.

PackpriBaTh conepikaHie TEPMUHOB H
TOHSTHI: BOJTHBIE YKOCUCTEMBI,
OMOTeOoIeHO3bI, (PUTOIIIAHKTOH,
300IIaHKTOH, OEHTOC, TYMYC.
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Hemoncmpauuu:

Tabauywl u cxemvl: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECA,
«DKocucTeMa XBOMHOTO JIEcay,
«buronenos BogoémMay.

Obopyoosanue: repdbapun U KOJJIEKITUU
pacTeHUM U )KUBOTHBIX,
MPUHAICKAIIMX K PA3HBIM
SKOJIOTMYECKUM TpyIIaM OJIHOTO BU/Ia

[TpuBOAUTH TPUMEPHI TPUPOTHBIX
DKOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATh Ha3eMHbIC U BOJHBIC
HKOCHUCTEMBI; OPTaHU3MBbI, 00pa3yIoIINe
pa3Hble TPOPUUYECKUE YPOBHU

4.4 | AHTpOnOreHHBIE AHTpPONIOTE€HHBIE YKOCUCTEMBI. PackpriBaTh cojepkaHre TEPMUHOB U
KOCHUCTEMBI ATPOIKOCUCTEMBI. MOHSATUI: aHTPOTIOTCHHAS DKOCUCTEMA,
Ypboskocuctemsl. buonornyeckoe u arposkocucTema, ypOosKocucTema,
X0351iCTBEHHOE 3HAUCHUE ouropazHooOpasue.
arpo3KOCHUCTEM M YPOOIKOCUCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI U
buopaznoobpaszue kak pakTop ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
YCTOMYMBOCTH 3KOCUCTeM. COXpaHEHHE | CYIIECTBOBAHMS.
OHMOJIOTHYECKOTO pazHooOpa3us [TpuBOAUTH IPUMEPHI AHTPOTIOTCHHBIX
Ha 3eMJI€. HKOCHUCTEM CBOEI MECTHOCTH, ONHCHIBATH
Hemoncmpayuu: WX BUJOBOW COCTAB U CTPYKTYPY.
Tabnuysl u cxemovl: K ATPOLICHO3Y. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyodosanue: KoneKuus «BpeauTenu | mpupoaHbIX SKOCHCTEM U
BaKHEUIIINX CETbCKOXO3SICTBEHHBIX arpo’KOCHUCTEM, arPO3IKOCUCTEM U
KYJBTYp» ypOO3KOCHCTEM
4.5 | buocdepa — VYuenue B. U. Beprajackoro o 6mocdepe. | PackpeiBaTh cojiepkaHie TEPMHHOB U
riodanbHas ['panuibl, cOCTaB U CTPYKTYypa MOHATHI: Onocdepa, )KUBOE BEIIECTBO,

IKOCHUCTEMA 3EMITU

ouocdepsl. )KuBoe BEIIECTBO U €0
bynkuuu. OcobeHHoct duochepsl Kak

JTMHAMUYECKOE PAaBHOBECHE.
OuenuBats Bkian B. Y. Bepnaackoro
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rJ100aJIbHOM 3KOCUCTEMBI.
JlnHamMu4eckoe paBHOBECHE U 00paTHAs
CBsI3b B Onocdepe.

Jemoncmpayuu:

Ilopmpemui: B. N1. BepHaackui.
Tabauywvt u cxemolr: «O01IAs CTPYKTYypa
ouocdepn», «PacnpocTpanenue Ku3Hu
B Ouocdepe», «O30HOBBIN IKpaH
ouochepnn»

B CO3/1aHME yueHus o obuocdepe.
XapakTepu3oBaTh cocTaB onocdepsl,
(GyHKUMU )KHBOTO BelllecTBa Onochepsl
U OTIIPENEINATh (Ha KapTe) 00JacTh ero
HanOOJIBIIETO PACTIPOCTPAHEHHUS.
[TpuBOANTH IPUMEPHI MPOSIBICHUS
GbyHKUMN )KMBOTO BelecTBa Ouocepsl,
OMOT€OXUMHUYECKON A TEIBHOCTH
YeJIOBEKa.

[lepeuncnsate ocobeHHOCTH Ouocheps
KaK rJ00aJbHOM SKOCUCTEMBI 3eMITH

4.6 | 3aKOHOMEPHOCTH KpyroBopoTh! BeniecTs u PackpriBaTh cojiepkaHie TEPMHUHOB U
CYIIECTBOBAHUS OMOTeOXMMHUYECKHE IIUKIIbI 2JIEMEHTOB MOHSTUH: 1IEJIOCTHOCTh Ouochepsl,
ouochepsl (yrnepona, a3ora). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH Ouocheprl. OCHOBHBIC OMOTeOXMMHUYECKHE ITUKIIBI

OMOMBI CYIITH. AJIEMEHTOB, 30HATTBLHOCTH OMOChEPHI,

Jlemoncmpayuu: OMOMBL.

Tabauywvl u cxemol: «KpyroBopot OnuchIBaTh KPYrOBOPOT BEIIECTB,

yraepoza B 6uocdepe», «Kpyrosopot OMOreOXUMUYECKUE ITUKIIBI a30Ta U

a30Ta B IPUPOJIE» yraepojaa B 6uocdepe.
OOBSICHATH MPUYNHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHBIE OMOMBI
Cymu 3eMiu

4.7 | YenoBe4ecTBO YenosedecTBO B Orocdhepe 3emitn. PackpsiBaTh conepkaHue TEPMUHOB U

B Ouocdepe 3emin

AHTpPOIIOTCHHBIC H3MEHEHUS
B Ouocdepe. ['nobanbHbie

MMOHATHUI: aHTPOIIOTCHHBIE U3MEHEHUS,
HKOJIOTUYECKUHN KPU3UC, TTT00ATbHBIC
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AKOJIOTUYECKHUE TPOOTIEMBI.
Jemoncmpayuu:

Tabnuyer u cxemvi: «IlpumepHble
AHTPONOTE€HHbIE BO3ACHCTBUS

Ha PUPOAY», « BakHENIINEe HCTOYHUKH
3arpsi3HEHMs BO3AyXa U TPYHTOBBIX
BOJ», «IlouBa — BaxkHeMIas
cocTaBisolas ouochepnn», «PakTopbl
Jerpafgannu mouBy, «llapHukoBbIi

b ek, «DakTopbl paIuOaKTUBHOTO
3arpsisHeHust ouochepri»; Kpachas
kHura P®, n3o0paxxeHust oxpaHsaeMbIxX
BUJIOB PACTEHU U JKMBOTHBIX

pOOIEMBI.

XapakTepu3oBath OUOCHEPHYIO POITh
YeJ0BeKa.

[IpuBOIUTH TPUMEPHI AHTPOTIOTCHHBIX
u3MeHeHu B Ouocdepe.

O1eHUBaTh MOCIEACTBUS 3arPSI3HCHUS
BO3YLLIHOM, BOJHOW CPEbI, U3MEHEHUS
KJINMaTa, COKpaIICHUs
O6uopazHooOpasus.

dopMyIupOBaTh COOCTBEHHYIO MO3UITUIO
110 OTHOIIEHHUIO K I100aJIbHBIM U
PETrMOHAIBHBIM 3KOJIOTHYECKUM
npobiemMam, apryMeHTHPOBATh CBOIO
TOUKY 3pEHHUS.

Ha3biBaTh IpUYUHBI TOSBJICHUS
MIPUPOJIOOXPAHHOMN ATUKH,

pacKpbIBaTh 3HAYEHUE MpOrpecca

JUIS1 TIPEOJOJIEHUS DKOJIOTHYECKOTO
Kpu3uca

4.8

CocylecTBOBaHUE
MIPUPOJIBI
YeJI0BEYECTBA

CocyniecTBOBaHUE TPUPOBI U
yenoBedecTBa. CoxpaHeHUE
Ooropa3zHooOpa3us Kak OCHOBA
ycTounBocTu 6mocdeprr. OcHoBa
PaAIMOHAILHOTO YIIPABJICHUS
PUPOTHBIMU PECYPCaMU U UX
ucnosb3oBanue. Jloctmwkenns 6uomoruu
¥ OXpaHa MPUPOJIHL.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUM: PallMOHAIBHOE
IIPUPOAONOJIB30BaHNE, YCTOUUUBOE
pPa3BUTHE, KOIBOJIFOLIHS.
XapakTepu3oBaTh PAHOHAIBHOE
VCIIOJIb30BAHUE IPUPOIHBIX PECYPCOB;
OCHOBHBIE TOJIOKEHHS KOHUEIIINU
YCTOMYMBOTO Pa3BUTHS
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denepanpHas padouas nporpamma | buonorus. 10-11 kmaccel (0a30BbIi YpOBEHB)

Jemoncmpayuu:
Tabnuyer u cxemol: «buocdepa u
YEIIOBEK»

HTtoro yacoB 1mmo Teme 9
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO 34
YACOB IIO ITPO'PAMME

69



	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	Тема 1. Биология как наука
	Демонстрации:
	Лабораторные и практические работы:

	Тема 2. Живые системы и их организация
	Демонстрации:

	Тема 3. Химический состав и строение клетки
	Демонстрации:
	Лабораторные и практические работы:

	Тема 4. Жизнедеятельность клетки
	Демонстрации:

	Тема 5. Размножение и индивидуальное развитие организмов
	Демонстрации:
	Лабораторные и практические работы:

	Тема 6. Наследственность и изменчивость организмов
	Демонстрации:
	Лабораторные и практические работы:

	Тема 7. Селекция организмов. Основы биотехнологии
	Демонстрации:
	Лабораторные и практические работы:

	11 КЛАСС
	Демонстрации:
	Лабораторные и практические работы:

	Тема 2. Возникновение и развитие жизни на Земле
	Демонстрации:
	Лабораторные и практические работы:

	Тема 3. Организмы и окружающая среда
	Демонстрации:
	Лабораторные и практические работы:

	Тема 4. Сообщества и экологические системы
	Демонстрации:

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия
	Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:

	Коммуникативные универсальные учебные действия
	Общение:
	Совместная деятельность:

	Регулятивные универсальные учебные действия
	Самоорганизация:
	Самоконтроль:
	Принятие себя и других:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС


