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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJOTHH  TEOPETHUECKYIO  OCHOBY
JUI ONpeNeleHnsl MOJAX0A0B K (POPMUPOBAHHMIO COAEP)KAaHUS Y4eOHOro mpeamera
«buonorus» COCTABUJIH: KOHLENTYaJIbHbIE MOJIOKEHUS dIrocC COO
0 B3aUMOOOYCIIOBIIEHHOCTH LIEJIEH, COAECpKaHMsI, pe3yIbTATOB 00yUEHHs U TpeOOBaHUMN
K YPOBHIO NOJTOTOBKHM BBITYCKHUKOB, MOJOXEHUS 00 OOLIMX LENsIX M NPUHIUIAX,
XapaKTEpU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro o0Iiero o0pa3oBaHus
B Poccuiickoit denepannu, a Takxke MON0KEHUs O crienupuke OMOI0ruy, €€ 3HaUeHU!
B [1I03HAHUU KUBOM IPUPO/IbI U 00ECTIEUEHUH CYILIECTBOBAHUS YEIOBEUECKOT0 OOLIECTBA.
CornacHO Ha3BaHHBIM TIOJIOKEHUSIM OIpPEAEICHbl OCHOBHBIE (YHKIIMH MPOTPaMMBbI
110 OMOJIOTUH U €€ CTPYKTYpa.

[IporpamMma mo OuOJOTMU JAeT MpPEJCTaBICHHE O LENsAX, 00 oOlel crpaTeruu
oOy4eHMs, BOCOUTAHUS W Pa3BUTHS 00ydaroUUMXcsl CPeICTBAMH Yy4eOHOro mpeaMmera
«buonorus», omnpeaenser 00s3aTeNbHOE NPEAMETHOE COAEpPKAHHE, €ro CTPYKTYpY,
pacnpeziesieHue 1o pa3zesiaM U TeMaM, PpEKOMEHIyeMYO II0CIeA0BATEIbHOCTh U3yUEHUS
y4eOHOT0 MaTepHasa ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JTOTHKU
00pa30BaTEIILHOTO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJaronXCsl.

B nmporpamme mo OuOSIOTHMM Takke€ yYUTHIBAIOTCS TPEeOOBaHMS K IUIAHUPYEMbBIM
JUYHOCTHBIM,  METalpeIMETHbIM M  MPEAMETHBIM  pe3yjbTaTaM  OOydeHUus

B (OpPMUPOBAHWU OCHOBHBIX BHUOB Y4€OHO-TIO3HABATEIHHON AEATEIbHOCTH/YUEOHBIX
JAeUCTBUI 00Yy4aroIIMXCs 0 OCBOEHUIO COJIEPKaHUsl OMOJIOrHUeCcKOro o0pa3oBaHuUsl.

B mporpamme mno Ouosiormu (10-11 kiaccel, 0a30BBIM ypOBEHB) peaTM30BaH
NPUHIUI TPEEMCTBEHHOCTH B HW3Y4YEHUM Ouosioruu, Omarogaps 4YeMy B HeW
IPOCMAaTPUBAETCS HAIIPABJICHHOCTh HA Pa3BUTHE 3HAHUI, CBA3aHHBIX ¢ (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, LIEHHOCTHBIX OpPUEHTAlMd  JMYHOCTH,
HKOJIOTMYECKOTO MBIIICHUS, MPEACTABICHUN O 3I0POBOM 00pa3e *KU3HU U Oepe’KHBIM
OTHOLIEHHEM K OKpyXarouen npupoaHon cpexne. [loatomy Hapsay ¢ HU3ydyeHHEM
001IEOMOIOTUYECKUX TEOPHUl, @ TaKKe€ 3HAHUU O CTPOCHHMM >KMBBIX CHCTEM Pa3HOrO
paHra M CyYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX HPOLECCOB B IPOrpPaMMe
10 OMOJIOTUH YJIETIEHO BHUMAHHUE UCIIOJIb30BAHUIO MOJYUYEHHBIX 3HAHUI B IOBCEIHEBHOM
’KU3HU [T pEIIeHUs TPUKIIAIHBIX 3a/1a4, B TOM YHCIIe: MPOPUIAKTUKN HACIEeICTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-T€HETHYECKOTO KOHCYJIBbTUPOBAHUS, OOOCHOBaHUS
HKOJIOTUYECKU LEJIeCO00pa3HOro TMOBEACHUS B OKPY)KaIOIIeW NpUpPOIHOM cperne,
aHalIM3a BIMSHUS ~ XO3SAWCTBEHHOW  JIESITEIbBHOCTM  YEJIOBEKa HAa  COCTOSIHUE
NPUPOJAHBIX M HUCKYCCTBEHHBIX JKOCHUCTEM. YCHIIEHHE BHUMAaHUS K NPUKIAJTHON
HaIpaBJIECHHOCTH y4eOHOro mnpenmera «bHUONOrUsS» MPOAUKTOBAHO HEOOXOIMMOCTHIO
o0OecrieueHus YCJIOBHHA JJisl pEIICHUs OJHOW M3 aKTyalbHbIX 3aj7ad IIKOJIBHOIO
OMOJIOrHUYECKOro 00pa3oBaHus, KOTOpas npeanoiaraet GopMupoBaHue y 00ydaromuxcs
CHOCOOHOCTH  aJanTUPOBATbCSl K  U3MEHEHUSM JIMHAMUYHO  Pa3BHUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.
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[Iporpamma 1o OWOJNOrUU SBJISIETCS. OPUEHTUPOM ISl COCTAaBJICHUS pPabOUYMX
MporpamMM, aBTOPHI KOTOPHIX MOTYT MPEIJIOKHTh CBOW BapHUAHT IMOCIEIOBATEILHOCTH
U3YYEeHHUS M CTPYKTYphl y4eOHOro MmaTepualia, CBO€ BHJECHHE NyTel (opmupoBaHus
y oOyuatomuxca 10-11 kmaccoB mpeAMETHBIX 3HAHUW, YMEHUW U CIOCOOOB y4eOHOM
JESTETBPHOCTH, a TaK)Ke METOJMYECKHX PeIICHUW 3a7ad BOCIUTAHUS W Pa3BUTHS
cpenctBamu yuebHoro npeameta «buonorus».

buonorust Ha ypoBHE cpeaHero o0Iero oopa3oBaHUsI 3aHUMAET BaXXHOE MECTO.
On obecnieurnBaeT (GOpMUPOBAHUE Yy 00YUAIOIIMUXCS MIPEACTABICHUN O HAYYHON KapTUHE
MHpa, pacmmpseTr W 0000maeT 3HAHUS O JKUBOW MPHUPOJE, €€ OTIMIUTEIHHBIX
MPU3HAKaX — YPOBHEBOW OPTaHM3AIIMU W DBOJIIOIMH, CO3ACT YCIOBUS JJISI: TTO3HAHUS
3aKOHOB >KMBOUW MpUpObl, HOPMUPOBAHUS (PYHKIIMOHATBHOW TPaMOTHOCTH, HABBIKOB
3I0pOBOrO U Oe30macHOro 00pasa >KM3HH, YKOJIOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOW MIPUPOJIE U YETOBEKY.

Bonpimoe 3HaueHwe OWOJOTHST MMEET TaKXKe [JIl PEHICHUS BOCIUTATEIbHBIX
Y Pa3BUBAIONIMX 33/1a4 CPEAHEro 00IIero o0pa3oBaHus, COIUATN3AMN O0YyJarOIIUXCS.
N3yuyenue Ouosoruu obecreurnBaeT ycloBuUs JJisi (OPMUPOBAHUS MUHTEIIICKTYaIbHbIX,
KOMMYHUKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECCKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTErpaldyd OMOJIOTMUECKUX 3HAaHUM C TPEICTAaBICHUSAMH W3 JPYTUX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (u3ukH, XumMuu u reorpaduu. HaszBaHHbIe
MOJIOKEHUST O TpeAHa3HAYCHUU ydeOHOTO mpenMera «bHONOTHsS) COCTABUIU OCHOBY

JUIsL  OTIpENIeICHUs] TOAXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHMIO €r0 COJIEp KaHMS,
MPEJCTABIICHHOTO B ITPOTpaMMe MO OUOJIOTUH.

Ot6op conepxkanusi ydeOHOoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOydaroruecs: JAOJMKHBI OCBOUTH 3HAHWUS M YMEHHUS, 3HAUMMbIC JUIsI (POPMUPOBAHUS
oO1el KyJiabTYphl, OMPEACIAIONINE MOBEICHUE YEIOBEKa B OKPYXKAIOIIEH MPUPOTHON
cpene, BOCTpEOOBaHHBIE B IOBCEIHEBHOW JKU3HU U TMPAKTHYECKON JCSATEIHHOCTH.
Ocoboe MecTo B 3TOM CUCTEME 3HAHHWM 3aHUMAIOT AJIEMEHTHI COJEPKaHUS, KOTOPHIC
CIIy’aT OCHOBOU Juisi (hOPMUPOBAHMS TMPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-
HAay4YHOW KapTUHE MHpPa U I[EHHOCTHBIX OPHEHTAIMSIX JUYHOCTH, CIIOCOOCTBYIOIIMX
TYMaHHM3aIlui OMOJIOTUYECKOro 00pa3oBaHUsl.

CtpyKkTypupOBaHUe COoAepKaHUs YIeOHOTr0 MaTepHralia B IporpaMme mo OMoJIoTun
OCYIIECTBJICHO C YYETOM NPUOPUTETHOTO 3HAYCHUS] 3HAHMK 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TPUPOJBI, O €€ YPOBHEBOW OpraHWU3allMd ¥ HSBOJIOIHUU.
B cooTrBercTBUM ¢ 3TUM B CTPYKType yueOHOro mpenmera «buomorus» BbICICHBI
CIEAYIOIIME CoJepXKaTeabHble JUHUU: «buonorus Kak Hayka. MeTOJbl HAy4YHOIO
no3HaHus», «KieTka kak Oumosiornmueckas cuctemay, «OpraHu3M Kak OuoJiormuecKas
cucteman, «CrucreMa M MHOToOOpa3ue OPraHUYECKOTO MHPay», «IBOIIONUS KUBOU
MPUPOIBD», « DIKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[ens nzydyenus: yueoHoro npenmera «bruonorus» Ha 6a30BOM YpPOBHE — OBIIAJCHHUE
OoOyYaromMUMUCA 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3alluy >KUBBIX
CUCTEM pa3HOTO paHra U TMPUOOPETEHHUE YMEHUW HCIOJIb30BaTh OTH 3HAHUS

3
[loKyMeHT co3fiaH B anekTpoHHol opme. Ne 22/26 ot 26.01.2026. UcnonHuTens: baknawosa O.H. r'BﬂEKTPOHHbIﬁ
CtpaHuua 3 ns 85. CTpaHuua cosaana: 26.01.2026 08:15 =¥ TATAPCTAH



denepanbHas pabovas nmporpamma | buomorus. 10—11 kmaccsr (6a30BbIi YPOBEHB)

JUISI TPAaMOTHBIX JCHCTBHH B OTHOIICHHM OOBEKTOB JKUBOW MPUPOABI W PEIICHHS
Pa3INYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrmxxeHue 1EJIN U3YUYCHUS y4eOHOTO npeaMeTa «buonorusy
Ha 0a30BOM YpPOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE 00YJarOITUMUCS CUCTEMbI 3HAHUK O OMOJOTHYCCKUX TCOPHSX, YICHUSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, IpaBWiIaX, CIyXalluX  OCHOBOMH
U1t POPMHPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUpPa, O METOAaX
HAyYHOTO IMO3HAHUS, CTPOCHUH, MHOTO0Opa3uH U 0COOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO
YPOBHS OpTaHM3alld{, BBIAAIONIUXCS OTKPBITUSAX W COBPEMCHHBIX HCCIICIOBAHUIX
B OMOJIOTHH;

dopMmupoBaHHe Yy  OOyYarOmuXcs  IIO3HABATEIbHBIX, HMHTEIUICKTYyaIbHBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B MPOIECCe aHaIN3a JAHHBIX O ITyTSAX Pa3BUTHS B OMOJIOTHH
Hay4YHBIX B3TJISJ0B, WIS U MOJXOJO0B K M3YYCHHIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3aIluy;

CTAHOBJICHHE y 00YyYaIOIIMXCs 00IIeH KyJIbTYphl, (DYHKIITMOHAIBLHON IPaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSCHATH W OILICHHBATh SIBJICHUS OKPYXKAIOIIEr0 MHpa KHWBOM
MIPUPOJIbl HA OCHOBAHUM 3HAHUM M OIIBITA, TTOJYYEHHBIX TPH U3YYCHUN OUOJIOTHH;

dbopmupoBaHue |y OOy4armMXCs yYMEHMH  WIIIIOCTPUPOBATH  3HAUYCHHUE
OMOJIOTMYECKUX 3HAHUW B IPAKTHYECKOH JCATEILHOCTH YEJIOBEKa, pa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH 1 arpoOHOTEXHOJIOTHH;

BOCIIUTAaHHWE YOEKIEHHOCTH B BO3MOXKHOCTUM TIO3HAHUS YEJIOBEKOM >KHUBOU
IPUPOJIbI, HEOOXOAMMOCTH OEpPEKHOTO OTHOUIEHUSI K HEH, COOIIOIEHNS STUYECKUX HOPM
IIPY NPOBEJICHUN OMOJOTUYECKHUX UCCIIEI0BAHNI;

OCO3HAaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JUIsl TOBBILIEHUS  YPOBHS
HKOJIOTMYECKOH KYJIbTYpPHI, A1 (POPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHUE TNPUOOPETEHHbIX 3HAHUW M YMEHUW B TOBCEIHEBHOW KU3HU
JUISL OLIEHKH TIOCJIEACTBUI CBOEH JEATENBHOCTH IO OTHOLIEHUIO K OKpYKaroUed cpeae,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME | CcOOMIOAeHUE Mep MNPOPUIAKTUKH
3a00JIEBaHU.

B cCucrteme CpeagHero obmero oOpa3oBaHUuA4
« bruonorusi», n3yudaemas Ha0a30BOM YPOBHE, ABIIAETCS 0043aTEIbHBIM YU€OHBIM
IpeIMeToOM, BXOISIIMM B COCTaB mpeaMeTHoW obnactu «EcTecTBEeHHO-HayuHbIE
MPEAMETBD».

OO61iee yMcIO YacoB, PEKOMEHAOBAHHBIX JJIA M3y4yeHUs OUONOruu, — 68 4Yacos:
B 10 xnacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).
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COLEPKAHUE OBYUYEHMUA

10 KJIACC

Tema 1. buoJsiorusi Kak HaykKa

buonoruss xak Hayka. CBs3b OHOJOTMU C OOUIECTBEHHBIMHU, TEXHHUYECKUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, Qpriiocodueis, STUKOA, 3CTETUKOI 1 ipaBoM. Porb
Oouonorud B (GOPMHPOBAHHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoabl TMO3HAHMS KUBOM NPUPOAbl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAaHUE,
u3MepeHue, KiaccupuKkais, MoJIeINpoOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. Japsun, I'. Mennens, H.K. Konbios, /Ix. Yorcon nu @. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TO3HAHUS KUBOU TTPUPOJIBIY.

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktuueckas padorta Ne 1. «Mcnonp30BaHue pa3IMvHbIX METOIOB MPU U3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ZKuBble cMCTEMBbI M MX OPTaHU3ALMS

XKupble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus: Ouosioruu. OTiudue
KUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOBI.

CgoiicTBa OmocucteM U WX pa3zHooOpazue. YPOBHHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOT€OLEHOTUYECKUH ), OUOC(hEPHBI.

Jlemoucmpauuu:

Tabauyol u cxemol: «OCHOBHBIC TIPU3HAKH KU3HHUY, «Y POBHU OpTraHU3AIMH KUBOU
TIPUPOJIBD).

Obopyodosanue: Moaenb Mmojiekyibl JJHK.

Tema 3. XuMH4eCKHH COCTAB U CTPOCHHE KJIETKH

XUMHAYECKHM COCTaB KJIETKA. XUMHYECKHE DJIEMEHTBhI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/1a 1 MUHEpAJIbHBIE BELIECTBA.

@yHKUMK BOABI U MUHEPAJIBHBIX BEMIECTB B KieTKe. [loanepkanne 0CMOTHUYECKOTO
Oananca.

benku. CoctaB M cTpoeHue OENKOB. AMMHOKHCIOTHI — MOHOMEpPBI OEJIKOB.
He3aMeHnmble W 3aMEHUMbIE AMHHOKHUCIOTBHL. AMHMHOKUCIOTHBIM COCTaB. YPOBHH
CTPYKTYpbl OCJIKOBOM MOJIEKYJIbI (TIEpBUYHASI, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMUYECKHE CBOMCTBA OeskoB. buonornueckue QyHKIMU OEIKOB.

depmeHTH — OMosornueckue katanu3aTopbl. CTpoeHue (GepMeHTa: aKTHUBHBIM
LEHTp, cyocTpatHas cneuupuuHocts. Kodpepmentsl. Butamunbl. Otinuuust hepMeHTOB
OT HEOPTaHWYECKUX KaTaJu3aTOpPOB.
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VYrieBoapl: MOHOCaxapuibl (TJIIOKO3a, prb03a M Je30KCHpH003a), Arcaxapuibl
(caxapo3a, JakTro3a) M  IoJucaxapuabl  (Kpaxmaj, TJIMKOTEH, LIEJUII0JI03a).
buonoruueckue GyHKIUU YTIIEBOOB.

Jlunuzer: Tpuraunepuasl, Gochonunuabl, crepousl. ['uapodunbHO-TUIPODHOOHBIE
cBoiicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB
1 JINIIAJI0B KAK UCTOYHUKOB JHEPIHH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JHK. Crpoenne m ¢ynxkumu PHK. Bugesr PHK.
AT®: ctpoenne u PyHKITHH.

[utonorus — Hayka o kieTke. Knerouynas Teopust — npumep B3aMMOJECUCTBUS UAEH
1 (paKTOB B HAYYHOM NO3HAHUU. MeETObl N3YUYEHHUS KIIETKH.

Kierka kak nenoctHas kuas cucrema. OOmIMe NMPU3HAKK KIIETOK: 3aMKHYTas
HapykHasg MeMOpaHa, Mosiekysbl JIHK kak remeTmueckuil amnmapar, cucTremMa CHHTE3a
Oenxa.

Tunel KIETOK: dyKapuoTHUecKass U mpokapuoThueckas. OcOOEHHOCTH CTPOEHUS
npokapuotuyeckoit kinetku. Knerounas crenka 6aktepuil. CTpoeHue 3yKapuoTHUECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[loBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KIETOYHAas CTEHKa, TIJIUKOKAJIMKC,
ux ¢(ynkuuu. Ilnasmatuueckas memOpaHa, ee cBoiicTBa M (QyHkuuu. [{uTomnazma
u ee opraHounpl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmapat ['onbmxu,
mu3ocombl.  IloilyaBTOHOMHBIE OpraHoWJbl  KJIETKM: MUTOXOHJAPUH, IUIACTHJBI.
[Tpoucxoxaenre MUTOXOHAPUN 1 Tutactul. Bunel mnactun. HememOpaHnHbie opraHouabl
KJIETKU: pUOOCOMBI, KJIETOYHBIA IIEHTpP, LEHTPUOJHM, PECHUYKH, KTYTHKU. DYHKIUU
OpraHOMJIOB KJIETKH. BKiroueHusl.

SAnpo — perynsTopHbli HEeHTp kieTku. CTpoeHue siapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BELIECTB B KJIETKE.

Hemoncmpayuu:

llopmpemwvi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Jluacpammer: «PacnpenenieHUe XUMUYECKUX SJIEMEHTOB B HEKHUBOU TPUPOACH,
«Pacrnipenenenne XUMUYECKHUX JIEMEHTOB B )KMBOM MPUPOJIE».

Tabnuyvr u cxemwr: «llepuonamueckass TabMUIIA XUMHYECKHX DJIEMECHTOBY,
«CTpoeHue MOJIEKYyJbl BONbI», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotsl. JJHK», «Ctpoenune monexysst ATDy,
«CTpoeHue »yKapuOTUYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KieTku», «CTpoeHue
pacTUTENIbHOU KIIETKN», «CTpPOCHHE MPOKAPUOTHUUECKON KieTkn», «CTpoeHue sapa
KJIETKN», « YTIEBOJBIY, «JIMIIUIBI.

Obopyoosanue: CBETOBOM  MHUKPOCKON, OOOpYyJOBaHWE HJisi MPOBEICHUS
HaOJIOICHUM, W3MEPEHHM, OKCICPHUMEHTOB, MHUKPOIIPENapaThl  PacTUTEIIbHBIX,
’KUBOTHBIX M OaKTepHUAIIbHBIX KIICTOK.
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Jlabopamopnvie u npakmuyeckue pabomol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTauTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

Jlabopatopnas padota Ne 2. «M3yyeHue cTpoeHHUs] KJIETOK PacCTEHUM, KUBOTHBIX
1 OaKTepHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTpEapaTax U UX OIMUCAHUEY.

Tema 4. ’KuzHeaesiTeJJbHOCTH KJIETKH
OOMeH BemiecTB, WIM MeTaboau3M. AccUMWISIIUSA (TJIaCTUYECKU OOMEH)

U JUCCUMUIIALNS (PHEPreTHYCCKUd OOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca
MeTabomu3Ma. Poib 3aKOHOB COXpaHCHHS BEIICCTB M DOHEPTMH B ITOHUMaHUHU
MeTadoIM3Ma.

Tunet oOMeHa BemiecTB: aBTOTPOHBIM U reTepoTrpodHbiil. Ponb ¢gepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBeToBast U TeMHOBasi ¢azbl (porocunresa. Peakiuu portocunrtesa.
OddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (OTOCHUHTE3A IS KU3HU Ha 3emuie. BiusHue
yCcIOBUM cpeibl Ha (OTOCHMHTE3 M CIOCOOBI TMOBBIIMICHUS €r0 MPOAYKTHBHOCTH
Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepun. 3HAaUCHHE XEMOCUHTE3a IS JKU3HU
Ha 3emJe.

OHepreTuueckuii OOMEH B KJETKe. PaciuerjieHue BelIeCTB, BbIJCICHUE
U aKKyMYJIUPOBAaHHE DHEPTUHU B KIETKE. DTalbl dHEPreTUYecKoro oomeHna. [nmukonus.
bpoxxenne wu ero Buabl. KHCIOpOAHOE OKHUCIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb FIHEPTETUUECKOT0 OOMEHa.

Peakuuu marpuunoro cuntesa. I'enetudeckas undopmarus u JJHK. Peanuzanus
reHeTUYeCKO HH(opManuum B KJIETKe. ['€eHeTHYecKuidi KOJ M €ro CBOMCTBA.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunTte3 Oenka. Dtambl
tpaucisiuu. KonupoBanvue aMuHokucioT. Ponbs pubocom B OuocuHTe3e Oemnka.

Hexnerounsle (opMbl XKu3HM — BUPYChl. MCTOpUS OTKpBITHS BHUPYCOB
(.. MWanoBckuii). OCOOEHHOCTH CTPOCHMSI M JKHU3HEHHBIM IIUKI BHUPYCOB.
baktepuodaru. bone3snu pacteHuii, >)KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbIC BUPYCAMH.
Bupyc ummynonedummra uenmoBeka (BUY) — BoszOymurens CIIWla. OOpatHas
TPAHCKPUIIIIKA, peBepTa3za U uHTerpasa. [Ipodunaktuka pacmpocTpaHeHus BHPYCHBIX
3a00JIEBaHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, JI.1. Usanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemvi: «Tumbl mmTaHusy, «Merabomsmy, «MHTOXOHAPHUSY,
«Hepretnueckuii  oOMeH», «Xiopomacty, «®Porocunredy», «Crpoenme JIHK»,
«Ctpoenue u (QyHKIMOHHMpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHueckuit Kom,
«Bupyco», «bakrepuodarun», «CtpoeHue u >xu3HeHHbIM 1wk Bupyca CII]/la,
6aktepuodaray, «Permmukarus [JJHK».
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Obopyoosanue: wmonenu-anmukanuu «Yasoeane JIHK wu  Ttpanckpumnmsy,
«buocunTes 0enka», «CTpoeHHe KIETKN», MoJienb cTpyKTypbl JTHK.

Tema 5. PazMHOKeHMe U HHAUBUAYAJIbLHOE Pa3BUTHE OPraHU3MOB

KiieTouHbli MK, WK )KU3HEHHBIN UK Ki1eTKku. MaTepdasa u mutos. IIponeccs,
nporekaromue B uHTepdaze. Pemnmumkanusa — peaxmust matpuyHoro cuuteza JIHK.
Ctpoenne xpoMocoM. XpOMOCOMHBIN HA00p — KapUOTHIL. JIUMITOUIHBIN U TarIONIHBIN
XpOMOCOMHBIE HaOoOphl. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS
Y VHJIUBUAYAJIBHOTO Pa3BUTHUSI OPTAaHU3MOB.

Henenne knetku — Muto3. Ctaguu murtosza. [Iponeccel, npoucxoaaume Ha pa3HbIX
CTaJusX MUTO3a. BUONIOrnYecKuil CMBICH MUTO3A.

[IporpamMmmupyemasi TuOeb KJIETKU — aroITO3.

®opmbl pa3MHOXKEHMsI OpPraHM3MOB: Oecronoe W mosnoBoe. Buasl Oecnosioro
Pa3MHOXXEHUSA: JEJIECHHWE HaJBOE, IOYKOBAHHE OJHO- M  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHUE, BEreTaTUBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KJIOHHUPOBAaHUE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBO€E pazMHOKEHUE, €T0 OTIANYUS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. lIpomeccel, IpoUCXOOAIIME HA CTagusAX MeENo3a.
IToBenenue xpomocoM B Meno3e. Kpoccunrosep. buosiorndyeckuii cMbICa U 3HaYEHUE
Meno3a.

["ameTorenes — mporecc oOpa3oBaHUs IMOJOBBIX KIETOK y >KMBOTHBIX. IloyioBbIE
’KeJe3bl: CEeMEHHUKU U sSMYHUKUA. OOpa3oBaHME M Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cnmepmarto3ou, SMIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOEHUS
SIMIIEKIIETOK U criepMaTo3ou1oB. OmnoaorBopenue. [lapTeHorenes.

NunuBunyanbHoe — pa3Butue  (OHTOTeHE3).  DOMOpUOHAIBHOE  pa3BUTHE
(amOpuorenes). Ortambl IMOPUOHAIBHOTO PAa3BUTHUA Y TO3BOHOYHBIX KHUBOTHBIX:
ApobneHue, racTpynsauusa, opraHoreses. [loctamOpuoHanbHOE pa3BuTHE. TUIBI
MOCTAIMOPHUOHANIBHOTO PA3BUTHUA: TPsIMOE, HEMpsiMoe (JIMYMHOUYHOE). BrusHue cpens
Ha Pa3BUTHE OPraHU3MOB, PAKTOPbI, CHOCOOHBIE BHI3BIBATH BPOXKIACHHBIE YPOJCTBA.

Poct u pa3Butue pacreHnid. OHTOreHE3 LIBETKOBOTIO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJMH Pa3BUTHSL.

Jlemoucmpauuu:

Tabnuyer u  cxemovl: «DOpMBI  pa3sMHOXKEHHS OPTraHM3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX PAacTeHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTEHUIY,
«Jlenenne kineTku 6axkTepuity, « CTpoeHHE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI,
«Kierounsiii ki, «Pemmkamusa [JHK», «Muto3», «Meio3y, «lIpsiMoe u Henpsimoe
pazButue», «l'ameToreHe3 y MIICKOMMUTAIOMINX W 4YeloBeka», «OCHOBHbBIE CTaauu
OHTOI'€HE3a».

Obopyoosanue: MMKPOCKOTI, MUKpOTpenapaThbl «CniepMaTo30u/Ibl
MJICKOIUTAIONMIETO», <«SHIEKIeTKa MIeKonuTaromero», «Kapuoknnes B KieTkax
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KOpEIIKa JIyKa», MarHuTHAs MOJEJNb-amuinkanus «/lemenue knetkw», monenb JIHK,
MOJieTb MeTa(a3zHOi XPOMOCOMBI.

Jlabopamopnuie u npakmuueckue paoomol:

JlabopaTtopnas pabota Ne 3. «HabGnrogenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MHKpPOIIperapaTaxy.

JlabopatopHasi padota Ne 4. «/3ydeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPOIperiapaTaxy.

Tema 6. HaciencTBeHHOCTH M K3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHetuku. Mcropus pa3BuTvs TreHETHKH. Poib mUTOI0TUM
¥ SMOPHOJIOTHH B CTAHOBJICHUU T€HETUKU. BKiag poccuiickux M 3apyOeKHBIX YUEHBIX
B Pa3BUTHE T'€HETHKU. MeToabl M'€HETUKH (TMOpPUIOJOTHUYECKHM, UTOT€HETUYECKU,
MOJIEKYJISIpHO-TeHeTHUecKuil). OCHOBHBIE TE€HETWYecKue TMOoHATHS. ['eHeTnyeckas
CHUMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HAcCJIEI0BaHMs IPU3HAKOB, yCTaHOBIEHHbIe [. Menaenem.
MounoruOpusiHoe ckpemyBanue. 3aKOH €IMHO0O0pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
[IpaBuno 1OMUHUPOBAHUA. 3aKOH PACIICIUICHUS MMPU3HAKOB. [ MITOTE3a YMCTOTHI raMeT.
ITonHOE M HENOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe cKpeluMBaHue. 3aKOH HE3aBUCUMOTO HAcleI0OBaHUS IPU3HAKOB.
[{uToreHeTUEeCKHEe  OCHOBBI ~ JUTMOPHIHOTO  CKpEIIMBaHMs.  AHAIU3UPYIOIIEEe
cKpewmuBaHue. lcronp3oBaHue aHAIU3HUPYIOLIETO CKPELIMBAHUA I OIPEACIICHUA
re€HOTHIIa OCOOMU.

CuerieHHoe HaciieoBaHue Ipu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HAaCJIEIOBAaHNIO T€HOB. HapyllieHue ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas1 TEOPHSI HACIEICTBEHHOCTH. | eHeTHUeCKNE KapThl.

I'eneTnka mnona. XpOMOCOMHOE OINpEAENeHUE Ioyla. AYyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U rereporaMeTHble opranu3mel. HacienoBanue mpu3HaKkos,
CLEIICHHBIX C TIOJIOM.

N3mMeHunBOCTh. BHbl N3MEHUNBOCTH: HEHACIIEACTBEHHAs U HacyeacTBeHHas. Poib
Cpenbl B HEHACIEJICTBEHHONW HW3MEHUYMBOCTH. XapaKTEPUCTUKA MOAUPUKAIIMOHHOM
M3MEHUYMBOCTH. BapuanuoHHBIM psAg W BapuauudoHHas Kpuas. Hopma peakunn
npu3Haka. KoimyecTBeHHbIE U KAUECTBEHHBIE IPU3HAKU U NX HOpMa peakunu. CBOMCTBa
MO (PUKAITMIOHHON U3MEHUNBOCTH.

HacnenactBeHHasi, wWiIM TEHOTUNMYECKas, HW3MEHUYMBOCTb. KomOuHaTHBHas
W3MEHYMBOCTh. Me03 U MOJIOBOU MPOIIECC — OCHOBA KOMOWHATUBHON W3MEHUYHUBOCTH.
MyranuonHass u3MeHUHMBOCTh. Kiaccugukanus MyTauuii: reHHbIE, XPOMOCOMHBIE,
reHomMHble. YacTtora W npuuuHBl MyTanuil. MyTtareHHele  QakTopbl.  3aKOH
TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHOM n3MeHunBocTy H.M. BaBumnosa.

BresnepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuorum yenoBeka. OCHOBHBIE METO/BI TEHETHKH YEJIOBEKA!
reHeaJorn4ecKuil, OJIM3HEIIOBBIN, ITMTOTEHETUIECKUN, OMOXUMUYECKHUM, MOJICKYJISIPHO-
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TeHETUYECKUH. CoBpeMeHHOe olpeziesieHue TeHOTHIA: IIOJIHOTEHOMHOE
CEKBCHHPOBAHME, T'E€HOTUIIMPOBAHHME, B TOM uucie ¢ nomouplo [II[P-ananmsa.
HacnencrenHsle 3a0051eBaHNs YeJIOBEKA: TEHHbIE 00JI€3HU, O0JIE3HH C HACJIEICTBEHHOU
IIPEIPACIIOIOKEHHOCTEIO, XPOMOCOMHBIE Ooisie3HH. CoMaTHYECKHEe U TE€HEPATHBHBIE
myTtauuu. CTBOJIOBbIE KJIETKU. [IpmHIuMNBI 310poBOro o0Opasa >KM3HHU, JUArHOCTHKH,
npoUIaKTUKA W JIEYEHHMs] TeHETHYeCcKUX Oose3He. Meauko-reHeTuueckoe
KOHCYJIbTHPOBAaHHE. 3HAYEHUE MEIULMHCKON T€HETHKU B MPEIOTBPAILCHUH U JICUEHUN
TeHETUYECKUX 3a00JIEBaHUN YeJIOBEKA.

Jemoncmpavyuu:

llopmpemwvi: I'. Mennens, T. Mopran, I'. nme ®pus, C.C. UYUeTBepukos,
H.B. Tumodees-Pecosckuii, H.I1. BaBuios.

Tabnuyer u cxemvl: «MOHOTMOPUIIHOE CKPEIIMBAHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PAaCUICIJIEHUS U €ro IUTOTCHETHUYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «llUTolOrMYecKre OCHOBBI JUTHOPHUIHOTO
CKpelmuBaHusa», «Menosy, «B3anmMoAeluCcTBUE aJuIeNbHBIX TE€HOBY», «l €HeTHYecKue
KapTbl PAcTEHUW, MWUBOTHBIX M YeNOBEeKa», «l['eHeTnka mnoisa», «3aKOHOMEPHOCTH
HacJIeJIOBaHUsI, CIICTUICHHOTO C MoJioM», «KaproTumbl 4enoBeKa U >KMBOTHBIX», «Bubl
M3MEHYUBOCTHY, «MoaudukaimonHas HU3MEHYUBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBuw», « MyTanimoHHasi U3MEHUHUBOCTDY.

Obopydosanue:  Moaenu-anIuIMKauu  «MOHOTMOPUIHOE  CKPEIMBAHUEY,
«Henonmunoe  momuHupoBanue»,  «urubpumHoe  ckpemuBanue»,  «llepekpect
XpPOMOCOM», MUKPOCKOIl U Mukpornpenapat «J[po3zoduia» (Hopma, myTtanuu (HOpMbl
KPBUIBLEB U OKPACKHU Tefa), TepOapuit «I'opoxX moceBHOM.

Jlabopamopnvie u npakmuyeckue padoomol:

Jlabopatopnas pabora Ne 5. «UM3yueHue pe3yJbTaTOB MOHOTHOPHUIHOIO
U TUTUOPUIHOTO CKpPEUTMBaHUS y IP030(Hibl Ha TOTOBBIX MUKpOTMpenapaTax.

JlabopatopHas pabota Ne 6. «M3ydueHue MoaU(PUKAIMOHHOW H3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBO».

Jlabopatopnass padota Ne 7. «AHanu3 MyTanuil y Apo30(puiabl Ha TOTOBBIX
MUKpOTIperaparax.

[Ipaktuueckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHHU

Cenekius Kak HayKa v IPOILECC. 3ApOKICHUE CEJICKIIMU U IOMECTUKALIUS. Y YCHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
L{eHTpbl MPOUCXOKIECHHUS TOMAIIHUX KUBOTHBIX. COPT, MOpOJA, IITAMM.

CoBpeMeHHbIE METOJIbl CEJIEKIIMU. MacCOBbIH M HWHIUBUAYAJIBbHBIM OTOOPHI
B CEJEKIMU pacTeHHil U KUBOTHbIX. OlleHKa 3KcTepbepa. BInM3KopoaCTBEHHOE
ckpenuBanue — HHOpuauHT. Yncras nmuaus. CKpenyBanue YUCThIX TuHui. ['eTeposuc,
unu rubpuaHas cwia. HepojacTBeHHOE cKpemMBaHue — ayTOpuauHr. OTaaneHHas
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ruOpuan3anus u ee ycnexu. VICKyCCTBeHHBI MyTareHe3 M MOJy4YeHHUE MOJUILIOUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexXHOJIOTHS KaK OTpaciib MPOU3BOACTBA. ['eHHas MHKEHEPHsl. DTallbl CO3/IaHUs
pexkomOuHanTHOM JIHK wu Tpancrenneix opranu3moB. KierouHas WHXXEHEpHs.
Kierounbsie KynbTypel. MUKpOKIOHAIIBHOE pa3sMHOXeHHEe pacteHuil. KiioHnpoBanwme
BBICOKONIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB.  OKOJIOTUYECKHE
u aTueckue npodiemel. MO — reneTndecku MOAUPHUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpavwuu:

llopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. l1BaHoB.

Tabauysl u cxemoi: KapTa «L{eHTPBI MPOUCXOXKICHUS 1 MHOTOOOpa3usl KyJIbTYPHBIX
pactenuit», «llopoabl AOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pAaCTCHUI»,
«Otnanennas rudpuanzanus», «Padotel akagemrka M.®. UBanoBay, «[lonumnonausy,
«OO0bekThl  OmoTexHonorum»,  «Kierounsle  KynbTypbl W KJIOHHUPOBAHUEY,
«KOHCTpyHpOBaHHE U TEPEHOC TE€HOB, XPOMOCOM.

Obopydosanue: MyJISKA TIJI0JIOB U KOPHEIJIONOB JUKUX (OPM M KYJBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbcKOX035MCTBEHHbBIE PACTECHUS.

Jlabopamopnsie u npakmuueckue paoomoi:

Oxckypeust « OCHOBHBIE METOJIBI M IOCTHXKEHUS CEIEKIMHM PACTCHUIN U KUBOTHBIX
(Ha CENEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIIBITATEIbHBIA Y4YaCTOK,
B TEIUTMYHOE XO035HCTBO, JIA0OPATOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO LEHTPA)».

11 KJIACC
1 gac B Hexemto, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpPEMSL.

Tema 1. IBoTIONNOHHAS OMOJIOTHA

[Ipennochulkn BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPHUH. DBOJIOIMOHHAS TECOPUS
M ee MecTo B Omosiornu. BiusiHue 3BOJIOIMOHHONW TEOpUM HA Pa3BUTHE OWOJIOTHHU
U JPYTUX HayK.

CeugerenscTBa  3BOJIOUMM.  [lameoHTONmormyeckue:  MOCIEAOBATEIBHOCTH
MOSIBJICHUSI BUJOB B  TAJICOHTOJIOTHYECKON  JIETOMHMCH, TMEPEeXOIHbIe  (OPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U Pa3iHuusi OSMOPHOHOB Ppa3HBIX BHUJOB
MO3BOHOYHBIX.  CpaBHHUTENbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIEC,  aHAJIOTUYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX META0OJMYECKHX IMyTeH Yy BCeX
OpraHU3MOB.

OpomonnonHasa teopus Y. {apsuna. [Ipennocbuikyu BOSHUKHOBEHUS JapBUHUA3MA.
JIBvoKyme Cuiibl DBOJMIONMHM  BUJAOB 10 JlapBuHYy (M30BITOYHOE Pa3MHOXKECHHE
MpyU  OTPAaHUYECHHOCTH  PECypCOB,  HEOMpeneieHHas  W3MEHYMBOCTh, OOpbOa
3a CyIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).
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Cunrernueckas teopus 3Bostonuu (CTD) u ee OCHOBHBIE MOJOKEHUS.

MukposBomonus. [Tonynsuus kak eqMHUIA BUAA U 3BOJIOLIHH.

JBmxymye cuibl ((hakTopbl) S3BOJIIOLIMK BUJOB B Ipupoe. MyTallMOHHBIN Ipo1iece
¥ KOMOWHATUBHAs U3MEHYMBOCTD. [lomynsinronnbie BOJIHBI U Ipeiid renos. M3omsamus
Y MUTPALIHSL.

EctecTBeHHBIN 0TOOP — HanpaBisAomui GpakTop 3Bosronnu. opMel ecTECTBEHHOTO
otbopa.

[IpucnocoO0IeHHOCT, OpPraHM3MOB  Kak  pe3ylbTaT dBojouud. [Ipumepsr
IPUCIIOCOOJIEHNH y OpraHu3MOB. ApoMOop(03bl U UAMOAAANTALIUY.

Bun n BunooOpaszoBanue. Kputepun Buga. OcHoBHbIE (OPMBI BUI000PA30BaHMUSL:
reorpapuueckoe, K0JI0rHUECKOE.

Maxkpospomtoriusi.  @opMbl  3BOMIOLMHU:  (QUIIETHYECKas,  JIMBEpPIrEeHTHas,
KOHBEPIeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxaeHne OT HECIEeNMAIN3UPOBAaHHBIX INpenkoB. IIporpeccupyromas
crnenuanu3anys. AJanTUBHAs paguarus.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, XX.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap,
3. I'exkkenp, @. Mromnep, A.H. Cesepiios.

Tabauyvl u cxemvi: «Pa3BuTHE OpPraHMYECKOro MUpa Ha 3emiie», «3apoAbIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOpPHOBI 32 CYIIECTBOBAHHE,
«EctectBeHHbI 0TO0Op», «MHOroo0Opasue copToB pacteHuin», «MHOrooopasue mnopoj
KUBOTHBIX», «llomymsamum», «MyTanmoHHass W3MEHUUBOCTHY, «ApomMopdo3b,
«Mnmoamanramuny», «O0mas aereHepaius», «JIBrwkyime cuiabl dBojonuny, «Kapra-
cxema wmapmpyra nyremectBus Y. Jlapsuna», «boppba 3a cCyliecTBOBaHHEY,
«IIpucnoco6IeHHOCTD OpraHU3MOB), «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOTUYECKOE BUA000pa30BaHUEY.

Obopydosanue: KOJIEKIIUSI HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPacku, HabOp
IJI0JIOB M CeMsiH, KoJuteKius «IIpuMephl 3alIUTHBIX MPUCIIOCOOIECHUN Yy KUBOTHBIX),
Mojienb «OCHOBHBIE HAmNpaBJCHUS HBOJIOLMNY, OObeMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJueKius «@opMbl COXPaHHOCTH HCKOTAEMBIX
KUBOTHBIX W pacTeHUil», Mojenb ammiukanusa «llepekpecT XpoMocom», BiIaKHBIC
npenapatbl  «Pa3ButHe HacekomMoroy», «Pa3BUTHE JIATYHIKHY», MHUKpOIpenapar
«/Ipo3odumna» (Hopma, MyTaruu GOpMbI KPBLTEEB U OKPACKH TEJIA).

Jlabopamopnuile u npakmuyeckue paoomol:

JlaGoparopras pabota Ne 1. «CpaBHeHHE BHUJOB MO MOPQPOIOTHIECKOMY
KPUTEPUION.

Jlabopatopnas padota Ne 2. «Onucanvue mpuUCTIOCOOJIEHHOCTH OpPTraHU3Ma U €€
OTHOCHUTEILHOTO XapaKTepay.
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Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emule

JloHayyHbIE TIPEJICTABICHHUS O 3apOXKIACHUM JKU3HU. HaydHble rumoresbl
BO3HUKHOBEHUS KU3HHU Ha 3emiie: aOMOTeHe3 U MaHCIepMusl. XUMUYECKasi IBOJIIOIIHS.
AOGUOTEeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPKIACHUE XUMUYECKOW HBostouuu. HadanbHble 3Tanbl  OUOJOTHYECKOU
sBomonuu.  ['mmoreza  PHK-mupa. ®opmupoBanne  MeMOpaHHBIX  CTPYKTYD
W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBble KkieTkn M uX 3BomonusA. PopmMupoBaHUE
OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButne »xu3Hu Ha 3emsie 1Mo 3pam U nepuoaaMm. Karapxel. Apxeiickas
U IpoTepo3orickas 3pbl. [laneo3oiickas spa u ee epruoabl: KEeMOPUHCKUIN, OPJOBUKCKUM,
CUJIypUMCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so0301CcKas 3pa U €€ NEPUOIBI: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kaiino3zolickas spa u ee Iepuo/ibl: MajeOr€HOBbIN, HEOT€HOBBIM, aHTPOIIOTE€HOBBIM.

XapakTepuCTUKa KIMMaTa M TEOJOTHMYECKUX MpoueccoB. (OCHOBHBIE ATallbl
ABOJIIOLIMH PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMop(o3bl Y paCTeHHI U KUBOTHBIX.
[TosiBneHue, pacuBeT U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

CucrteMa OpraHMYecKOro MHpa Kak OTpaxkeHue HBomouur. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPTaHU3MOB.

OBoJIIOIMA 4YeloBeKa. AHTpOMNOJIOTHS Kak Hayka. Pa3BuTue npencTaBiCHUM
0 MPOUCXO0XKICHUU YeloBeKa. MeTo il u3yueHus aHTpornoreHe3a. CXoACcTBa U pa3Inyuns
YeJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUUECKOE MOJIOKEHUE YETOBEKA.

JBwxymue cuibl (dakTopbl) aHTpororeHeza. HacnmencTBeHHas HM3MEHUYHMBOCTH
U ecTecTBeHHBIM 0TOOp. OOIIEeCTBEHHBIH 00pa3 >KW3HH, U3TOTOBIICHHUE OPYIUN Tpyaa,
MBIIIIJICHUE, PEYb.

OCHOBHBIE CTagUM W BETBU DSBOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YeloBek
yMenblid, YenoBek mpsAMoxoadiui, YenoBek HeaHIepTalbCKuil, UenoBeK pa3yMHBIN.
Haxonku vickomaeMbIX OCTaTKOB, BPEMs CYILIECTBOBAaHMSI, 00JIaCTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHA.

Yenoseueckue packl. OCHOBHBIC OOJBIIME pachl: €BporeouiHas (eBpasuiickas),
HErpo-aBCTpalionHasl (3KBATOpUAIbHAS), MOHTOJOMIHAS (a3MaTCKO-aMEpPUKaHCKas).
YepThl TPHUCTIOCOOJICHHOCTH TMPEACTABUTEICH UYENOBEYECKUX pac K  YCIOBUSIM
CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.

Jlemoucmpayuu:

Ilopmpemuwi: @. Penu, JI. [lactep, A.. Onapun, C. Mumep, I'. FOpu, Y. JapsuH.

Tabnuyer u cxemvi: «Bo3aukHOBeHHe CONHEYHON CHCTEMBI», «Pa3ButHe
opraHudyeckoro  mupa»,  «PactutenpHas ~ KieTkay, <«OKUBOTHasi  KJIETKay,
«IIpokapuotnyeckas kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHMSI UETIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsSH,
«OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOJO0K MPEIKOB COBPEMEHHOIO YEJIOBEKA,
«/lpeBnenmme soauw», «/peBHue moan», «llepBble  COBpEMEHHBIE  JIFOAWY,
«YenoBeueckue pacob.
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Obopyodosanue: mynsxku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpajONUTEKA,
MATEKAHTPONa, HeaHePTAIbIIa, KPOMAHLOHIIA), CICTKH WM U300paKEHUS KaMEHHBIX
Opyaui  TEepBOOBITHOTO  4eJOBeKa  (KaMHHU-YOMMeEphl,  pyOuia,  ckpebia),
TCOXPOHOJIOTHYECKass TalOnauIa, KOJUIeKIus «®DOpMBI COXPAaHHOCTH HCKOIAEMBIX
’KUBOTHBIX U PacTEHUI».

Jlabopamophule u npakmuyeckue padomul:

[Ipaktuueckas pabora Ne 1. «M3yueHue uCKOMAaeMbIX OCTaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUICKIIUSX).

DKCKypcus «IBOIOIHUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHbBIN
WM KpaeBeIUECKUN My3eil).

Tema 3. Opranusmbl ¥ OKpY:KaloLas cpeaa

DKoJIOTHSI KaK Hayka. 3aJadd M paslieibl 3KOJOTHMH. MeToabl 3KOJOTMYECKHX
MCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Okosnoruueckue  ¢akropel. Kmaccudukauust — sKojJormyeckux — (GaxTopoB:
abnoTHYecKre, OMOTUYECKUE U aHTPOIOreHHbIe. JleficTBUE 3KOJIOrHYecKUX (HhaKTOpOB
Ha OpraHU3MBbl.

AbGuoTtnueckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOIU3M.
[TpucnocoOneHust OpraHu3MoB K JAeWcTBUIO aduoTHueckux (akropoB. buonoruueckue
PUTMBL.

buotnueckue ¢dakTopel. Buabl OMOTHYECKMX B3aMMOJAEWCTBHI: KOHKYpPEHLHUS,
XMUIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapasuTusm, koomepauus, MyTyallu3M,
KOMMEHCaJIu3M  (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHre OMOTHYECKMX B3aMMOACHCTBMH Il  CYIIECTBOBAHMS  OPraHU3MOB
B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH NOMyIsiuuu. OCHOBHBIE MTOKA3aTeNIN MOMYJISILIUU:
YUCJIEHHOCTh, TIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpaLUs. JuHaMuka
YUCJIICHHOCTH NOMYJISILUU U €€ PEryJILHsL.

Jlemoucmpauuu:

llopmpempsi: A. I'ymbonpat, K.®. Pynbe, O. ['ekkerns.

Tabnuyer u cxemvi: xapra «llpupomnsie 30HBI 3eMim», «Cpeabl OOUTaHUS
opranu3zMoBy», «®oronepuoauszm», «llomynmsauuuy, «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH NOMYJSIUK HHDYy30puu-TyPenbpkny, «[Iumesrie enm.

Jlabopamopnuie u npakmuyeckue paoomol:

Jlabopatropnas pabdora Ne 3. «Mopdonornueckue O0COOCHHOCTH PaCTEHUM
13 Pa3HBIX MECT OOUTAHUS.

JlaGopatopnast pabota Ne 4. «BnusHue cBera Ha POCT U pPa3BUTHE UYEPEHKOB

KOJICyCa».
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[Ipaktiueckass padora Ne 2. «IloacueT TIOTHOCTH MOMYNALMNA Pa3HBIX BUIOB
pacTeHUIN.

Tema 4. CoodmiecTBa ¥ 3K0JI0rH4ecKHe CHCTEMBbI

CooOmectBo opranu3sMoB — OuoneHo3. CTpyKTypsl OHMOLIEHO3a: BHIOBA,
npoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Dxosoruyeckue cuctemsl (3kocuctemsl). [lonsiTue 00 3xocucTeMe U OMOreoIIeHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTHI SKOCUCTEMBI: TTPOYIIEHThI, KOHCYMEHTBI, PEIYILIEHTHI.
KpyroBopot BeniecTB v NOTOK 3HEPTUU B FKOcucTeMe. Tpoduueckue (MMIIEBbIE) YPOBHU
skocucteMsl. [Iumessie nenu u cetu. OCHOBHBIE MOKA3aTelId SKOCUCTEMbI: OMomacca,
OPOAYKIHUSA. ODKOJIOTHYECKUE TMHUPAMUJBI: TPOAYKIMU, YUCIECHHOCTH, OMOMAaCCHI.
CBoiicTBa 3KOCHCTEM: YCTOMYHMBOCTh, CAMOPETYJIsiLUsA, pa3BuTHe. CyKiieccus.

[IpuponHble 3KOCHCTEMBL. DKOCHUCTEMBI 03€p M pEeK. DKOCHUCTEMa XBOHHOIO
WA ITUPOKOIMCTBEHHOTO Jieca.

AHTpOIIOT€HHBIE DKOCUCTEMBI. ATPO3KOCUCTEMBL. YpOosKkocHCTEMBI.
buonoruueckoe u Xx0341iCTBEHHOE 3HAYEHUE arPOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycrounBocTH 3KocucteMmM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMII€.

VYuenue B.W. Bepnanckoro o 6uocdepe. I'panutibl, coctaB u CTpyKTypa 0mochepsl.
XKupoe BemectBo u ero Qynkiuu. OcobeHHocTH Ouocdepsl Kak TI00aTbHON
AKOCHUCTEMBI. J[uHaMu4YecKoe paBHOBECHE U 00paTHas CBsI3b B Orocdepe.

KpyroBopoTs! BemiecTB 1 OMOre€0XUMUYECKHE IIUKIIBI 2JIEMEHTOB (YIJIepoAa, a30Ta).
3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseyecTtBOo B Ouocdepe 3emiid. AHTPONOTCHHBIE HU3MEHEHHSI B Ouocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TTPOOIIEMBI.

CocymiecTBoBaHHE TPUPOIBI U YesoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCTIONb30BaHue. JJOCTHKeHUsT OMOJIOTUY U OXpaHa MPUPOIbI.

Hemoncmpayuu:

llopmpemuwi: A.Jl. Tencnu, B.H. Cykaues, B.U. Bepnaackwuii.

Tabauyert u cxemwr. «llumessie menm», «buoleHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOmiectBa», «llemm muTaHUA», «IKOJOTUYECKAST THUPAMUIAY,
«buocdepa u yenmoBek», «IKOCUCTEMA IIUPOKOJIMUCTBEHHOIO Jecay, «IKOCUCTEMA
XBOMHOTO Jecay, «bHoieHo3 BogoeMay, «ArpoueHos», «lIpumepHbie aHTPONOTEHHbBIE
BO3JCUCTBUSL Ha IMPUPOLY», «DBaxHenmme MUCTOYHHUKHA 3arpsA3HEHUs BO3AyXa
U TPYHTOBBIX BOJ», «llouBa — BaxHe#mias cocrtapisronias Oomocdepbr», «DaKkToOpbl
nerpaganuu mouBy, «llapaukoBsiil 3G dexT», « DaKTOphl PATUOAKTUBHOTO 3arpsS3HEHUS
ouocdepri», «O0mIas cTpykTypa onocdepni», «PacnpocTpaneHue Ku3Hu B onocdepe»,
«O30HOBBIN 3kpaH Ouochepr», «Kpyroopor yriepona B 6uochepe», «KpyroBopot
a30Ta B IPUPOAEN.
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Obopyoosanue: Mopenb-anIuidKanus «TunuuHele OHUOICHO3b», Trepbapuit
«PactutenpHble CcOOOIIECTBa», KoyuieKnuu «buomenos», «BpeauTenn BakKHEUIIAX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», T'epOapuu M KOJJIEKIUU PACTEHUN U YKUBOTHBIX,
OpPUHAIEKAIIME K PAa3HbIM JKOJOTMYECKHM IpymnmnaM OfHoro Buna, Kpachas kHura
Poccuiickoii @eaepannn, n300paxkeHHs OXPAHIEMBIX BUJOB PACTEHUI U dKUBOTHBIX.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
1O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBLIETI'O OBPA3OBAHUA

Cornacao ®I'OC COO ycraHaBnuBarOTCs TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OoOy4aronMMHUCsL  MporpaMM  CpelHero  oOmero  o0pa3oBaHUsS:  JUYHOCTHBIM,
METaInpeIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX peE3yJbTaTOB OCBOCHUSI mpeaMera «bHOIOTHS»
BBIJICTICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HAHHE OOYYaIOIIMMUCS POCCHICKON
rPXIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIbHOCTU
U CaMOOTpEeJIeTICHUI0, HATMYUE MOTUBALIUU K 00YUYEHHUIO OMOJIOTHH, LIeJICHAITPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTA Ha OCHOBE KIIOYEBBIX I[EHHOCTEU
U HCTOPUYECKUX TPAAMIMN pa3BUTUS OUOJOTMYECKOTO 3HAHUSA, TOTOBHOCTD
U CIIOCOOHOCTH O0YYaroOIUXCsS PYKOBOJCTBOBATLCA B CBOEH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro oO0pa3oBaHUs,
HaJM4ME DKOJIOTMYECKOro IMPABOCO3HAHHUSA, CIIOCOOHOCTH CTaBHUTh I U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3ynbTaThl OCBOCHUSI mpenmera «buonorus» pmocrturarorcs
B E€IUHCTBE Yy4uyeOHOM ©  BOCHHUTATEIBHOM  JEATEIBHOCTH B COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUHCKUMHU COLUOKYJIbTYPHBIMH, UCTOPUUYECKUMHU H JTYXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE MNpaBUIaMU U HOPMaMH
MOBEJCHUSI M  CIIOCOOCTBYIOT  MpoOIlEcCaM  CaMOTMO3HAHUS, CAMOBOCIHUTAHUS
1 CaMOPAa3BUTHS, PA3BUTUS BHYTPEHHEW MO3ULIMM JTUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY M TPaBOINOPSJIKY, YEJIOBEKY TpyJa W CTapUIEMy IOKOJIEHUIO, B3aUMHOTO
YBaXXEHUsA, OEpPEKHOTO OTHONIICHHWS] K KYyJbTYPHOMY HACIEIUI0O W TPATUIUAM
MHOTOHAIIMOHAJIBHOTrO Hapoaa Poccuiickorr @enepanuu, OpUPOAEC U OKPYNKaOUIEH
cpene.

JImaHOCTHBIE pe3ynabTaThl OCBOCHUS Yy4eOHOTro mpeamera «bHOIOTHS) TOIKHBI
OTpaXXaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOY4YarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTpPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIIeCcTBa, pacIIMPEHHUE >KU3HEHHOTO OMbITa W OIbITa
NEATEIbHOCTH B TIPOLIECCE pealM3allii OCHOBHBIX HAIPAaBICHUN BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHcKoro BOCIIUTAHMS:
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c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOYydYaIOIMIETOCs] KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIEeCTBa;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBa)KEHHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACSITENbHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHUN YUEOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBHIIIOJHEHUH OMOJOTHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO MO3UIMIO MO OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSIICHITH €€;

YMEHUE YYWUTHIBATb B CBOMX JIEUCTBHUSIX HEOOXOOUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMH YOEXKICHHUSIMH, KyJIbTYPHBIMH LEHHOCTSIMU
Y COLMAJIHBIM II0JI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IMPOILIECCE COBMECTHOTO BBINIOJHEHUS y4EOHBIX,
ITIO3HABATENIbHBIX M HCCIIEIOBATENBCKAX 3a]1a4, YBAXKUTEIBHOE OTHOIICHHE K MHEHUIO
OIIIOHEHTOB P 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH;

2) NaTpMOTHYECKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaX)AAHCKON WJIEHTUYHOCTH, NATPUOTHU3MA,
YBaXKEHHSI K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHoil, ropaoctu
3a CBOM Kpal, cBO PoanHy, CBOW A3bIK W KYJbTYypy, MNPOIUIOE W HACTOSAIIEE
MHOTOHAIlMOHAaJIbHOTO Hapoaa Poccnu;

IIECHHOCTHOE OTHONIEHHWE K MPUPOJHOMY HACIEAUI0O U MAMSTHUKAM MPUPOJbI,
TOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIOCOOHOCTh OIEHMBATh BKJIAJI POCCHUICKHX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMONOTHY, TTOHUMAHWE 3HAYCHUS OMOJIOTMM B TIO3HAHWUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BEKa M COBPEMEHHOIO 00I1IECTBa;

ujeiiHas yOeXJI€HHOCTh, TOTOBHOCTh K CHyKeHHI0 OTEUYecTBY W €ro 3alluTe,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,

CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JTMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTENSIM, CO3/aHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XWU3HU B COOTBETCTBHM C TPAIUIMSIMU
HaponoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas OCTETUKY ObITa, HAYYHOTO
Y TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;
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IIOHMMAaHHUC OJOMOIMOHAJIIBHOI'O BOBI[GfICTBHH JKUBOM IpupoJabl M €€ HCHHOCTH,
TOTOBHOCTB K CAMOBBIPAKCHHIO B PA3HBIX BHAAX UCKYCCTBA, CTPECMIJICHUC IIPOSABIISATH
KadyeCTBa TBOp‘-IGCKOﬁ JIMYHOCTH,

5) puznvecKkoro BOCIIUTAHUS:

MOHMMAaHHUE U peanu3alys 3J0pOBOro M 0e30macHOro olOpa3a *KU3HU (30POBOE
NUTaHUE, COONIOJCHUE TUTMEHUYECKUX MpaBUI U HOPM, COAJIAaHCUPOBAHHBIN PEXUM
3aHATHI U OTHABIXA, peryisipHas (Gpu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIIEHUS K COOCTBEHHOMY (U3MUYECKOMY U TICUXMUYECKOMY
3JI0POBBIO;

MOHUMaHWE IEHHOCTH TPaBWJI WHANBUIYATLHOTO U KOJJIEKTUBHOTO 0€301TacHOTO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHHME TOCIEJICTBUIA W HENPUSITHUE BPEIHBIX MNPUBBIUCK (yHOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TpyaoBOro BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE ICHHOCTH MacTEPCTBa, TPYA0Jt00ue;

TOTOBHOCTh K AaKTHBHOM JCATEILHOCTH TEXHOJIOTMYECKOM M  COI[HAJILHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHMIIMUPOBATh, IUIAHUPOBATh MU CaAMOCTOSTEIHLHO
BBITIOJTHATH TaKyIO JEATCIbHOCTD;,

WHTEpPEC K pa3MuIHbIM cdepam TpodhecCHOHATBHOW IeATEIbHOCTH, yMEHHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP OymyIiei nmpodeccuu U pean30BbIBaTh COOCTBEHHBIC
’KU3HCHHEBIC TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTBH K 0Opa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSIKCHUN
BCEM KHU3HU,

7) IKOJOTMYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKU LEIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHHE  YPOBHSA  DKOJIOTMYECKOM  KyJbTYphl: MPUOOpPETEHUE  ONbITA
IJJAHUPOBAHMS MTOCTYNIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUM IS OKPY’KAOLIEN
Cpensl;

OCO3HaHWE TJIOOAIBHOIO XapakTepa »SKOJOTMYECKUX MpoOJeM U MyTed Uux
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble MpU HM3YyYECHUH OHOJIOTHHM 3HAHUS
Y YMEHUS TPU PELICHUH MTPOOJIeM, CBA3aHHBIX C PAallMOHAIBLHBIM TPUPOIONOIB30BAHUEM
(cobnroneHue mpaBWi TOBEACHUS B MPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHHE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, DKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUN, IPUHOCIIIMX BpEI OKPYXNKAIOLIEH IPUPOLHON
cpelne, YMEHHE NPOrHO3UpPOBaTh HEOJIATONMPUATHBIE SKOJIOTHYECKHE TOCIEICTBUS
NPEANPUHUMAEMBIX IEMCTBUM U MIPENOTBPAILATh UX;

HaJW4Yue Pa3BUTOrO HKOJOTHUYECKOTO MBIIUICHUS, DKOJOTHYECKON KYJBTYpHI,
OMBITA NIESATENBHOCTH JKOJOTHYECKOW HANpPaBJIECHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA
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MMHU B II03HAaBaTEJIbHOW, KOMMYHUKATUBHOM M COLMAIBHOM NPAKTUKE, TOTOBHOCTH
K YYaCTHUIO B IIPAKTAYECKOU JEITEIbHOCTH 3KOJOTUYECKON HANPABIECHHOCTH;

8) HEeHHOCTH HAYYHOI0 IO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW IPAKTUKH, OCHOBAHHOI'O Ha JUAJNOre KyJbTYp,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIbTYpbl Kak CpeJlICTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U IO3HAHUS MUPA;

MOHMMAaHUE cTIeNn()UKH OMOJIOTHH KaK HayKH, OCO3HAHHUE €€ POJIH B HOpMHUPOBAHUH
pPallMOHAIIBHOTO HAYYHOT'O MBIIUIIEHUS, CO3JaHUHM LEJIOCTHOTO IMPEACTABICHUS
00 OKpYy’KarollleM MUpE KaK O €IWHCTBE MPUPOJIbI, YEIIOBEKa U OOIIECTBa, B MMO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEM M PEIIEHHH NpOoOJEM COXpPAaHEHUsS MNPUPOJIHOIO
paBHOBECHS],

yOEXKJIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM JJIi COBPEMEHHOW LMBHUIIM3ALINN:
o0ecrieueHrss HOBOTO YPOBHS PAa3BUTUS MEIUIMHBI, CO3/JaHME IEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX pellaTh PecypcHbIe MPOOJIEMbl Pa3BUTHUS UEJIOBEUECTBA,
MOMCKa MyTeW BbIXOJA W3 IIOOAIBHBIX SKOJOTMYECKHX MpoOJieM M 00ecrnedeHHs
nepexofa K YCTOMYMBOMY pPa3BUTHIO, PAlMOHAIIBHOMY HCIOJIb30BAaHUIO INPUPOJIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUN OMOJIOTMYECKUX 3HAHUU B LIEJSAX MOBBILICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAay4HOW TPAMOTHOCTH, KaK COCTAaBHOM YacTu
(YHKIMOHAILHOW TPaMOTHOCTH 00y4aroIuxcsi, GOpMUPYEMOI IPU U3yYEHUH OHOJIOTHH;
NOHUMAaHUE CYIIHOCTH METOJ0OB MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCMOJIB30BATh MOTYYaeMble 3HAHUS ISl aHAJIM3a U OObSICHEHUS SIBJICHUI
OKPYKAIOIIEr0 MHUpa MW IPOUCXOJAUMX B HEM W3MEHEHWH, YyMEHHE JIeaTh
000OCHOBaHHbIE 3aKJIIOYEHUSI HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIOLIUXCS JIaHHBIX
C LIEJIBIO MTOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCIIOJIb30BATh OMOJIOTMYECKHUE 3HAHUS JIJIS1 pELICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYALIMSIX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHMIO,
K aKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHUM 110 OMOJIOTHMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mpouiecce AoCTHXKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSI O0YYarOIIMMUCS
MIPOTPaMMBI 110 OMOJIOTUY HA YPOBHE CPETHETO O0Iero 00pa3oBaHUs Y O0YJArOIINXCS
COBEpLICHCTBYETCS YMOLIMOHAIBHBIN HHTEIUIEKT, PeAnoiaraoumi copMiupoBaHHOCTb:
CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAILHOE
COCTOSIHUE, BUAETh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AYMOIIMOHAIILHOM cepbl, ObITh

YBEPEHHBIM B cebe; CaMOperyJMpOBaHHUsA, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJACHUE, CIOCOOHOCTH aJalTUPOBATHCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;
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BHYTPEHHEW MOTHBALUM, BKJIIOYAIOMIEH CTPEMJICHHUE K JOCTHKECHHUIO LIEIU
U yCHEeXy, ONTUMU3M, WHHUIMATUBHOCTh, YMEHHE JI€MCTBOBaTh, HCXOJs H3 CBOHUX
BO3MOXKHOCTEH;

SMIMATHUH, BKJIIOYAIOMICH CIOCOOHOCTH IIOHMMATh SMOIIMOHAJIBHOE COCTOSIHHE
JIPYTUX, VYYUTBIBATH €ro TIPH  OCYIICCTBICHUM KOMMYHMKAIIMHM, CIIOCOOHOCTH
K COUYBCTBHIO U CONIEPEKNBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3peiaTb KOHMIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pPE3yibTaThl OCBOCHHS y4eOHOro mnpenMera «buosorus»
BKJIIOYAIOT: 3HauYuMble Uil  (GOPMHUPOBAHUS  MHPOBO33PEHUS]  OOyUYaIOIIMXCA
MEXKIUCIUIUIMHAPHBIE  (MEXMPEIMETHBIC) OOICHAYYHbIC TMOHATHS, OTPaXKaIOIINE
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHIeHU(PUKY METOAO0B IMO3HAHMUS, HCTIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBJICHHE, MPOIIECC, CUCTEMAa, HAYYHBIN
(axkT, NpPUHLMI, THUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEI0OBAaHNUE,
Ha0II0ICHUE, U3MEPEHNE, HKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIC YUCOHbBIC IEHCTBUS

(mo3HaBaTEBHEIE, KOMMYHHUKATUBHBIC, pEryJISITUBHBIC), o0ecrieunBaroIIue
dbopmupoBanre (QYHKIHMOHATBLHONW TPAMOTHOCTH M  COLMAIIBHOM  KOMIIETEHIIUU
oOyuaromuxcs, CIOCOOHOCTb oOyyJaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MCKANCOUIUIMHAPHBIC, MHUPOBO33PCHUYCCKNC 3HAHWA KW YHHUBCPCAJIbHBLIC y‘—Ie6HBIe
IICﬁCTBPIH B II03HABATEJILHON U COHI/IaJIBHOﬁ IIPAKTHUKC.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBUS
ba3oBble Jioruvyeckue a1eiicTBUA:

CaMOCTOSTENbHO (HOPMYTUPOBATh U aKTYaTU3UPOBATH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

HCTIOJB30BaTh MIPU OCBOCHUM 3HAHUM MPUEMBI JJOTUUECKOTO MBIIUICHUS (aHATu3a,
CUHTE3a, CPaBHEHMU S, KJlaccu(uKauu, 0000IIeHus ), pACKPBIBATH CMBICIT OMOJIOTUYECKHUX
MOHATUN (BBIACIATh UX XapaKTepHbIE TMPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYTUMU
MIOHSATUSIMH );

OTIPENENATh IEH IeITeIbHOCTH, 3a[aBas MapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMHU LIEJISIMHU;

MCIIOJIH30BATh OMOJIOTUYECKUE TIOHITHS JIJIsl 00BsiCHEHU (DaKTOB U SIBJICHUH KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIE, NCNYKTUBHBIC, 0 aHAJIOTUH),
BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSX,
(hopMyIMpOBaTh BBHIBOJIBI M 3aKJIFOUCHUS,

NPUMEHSITh CXEMHO-MOJIEJbHBIE CPEJCTBA JUIsl MPEJCTaBJICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKE MPOTHBOPECUUI
Pa3HOTO POJIa, BEIBICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;
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pa3pabaTbiBaTh IUIAH pEUIEHHA MpPOOJIEMbl C YYETOM aHajdu3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIIM, OLICHUBATh PUCKH NOCJIENCTBUI AEATEIBHOCTH;

KOOPJIMHHUPOBATh M BBHINOJHATH PabOTy B YCIOBHSX PEaIbHOrO, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIJICHUE [TPU PEILICHUH KU3HEHHBIX POOJIEM.

Ba3oBble uccieaoBaTe/IbCKHeE AeHCTBUSA:

BJIQJIETh HaBbIKAMH Yy4e€OHO-HCCIICIOBATEIbCKOH W MPOEKTHOM JesATEeITbHOCTH,
HaBBIKAMU  pa3perieHus mpodjeM, o0JagaTh CHOCOOHOCThIO M TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS NMPAKTUYECKUX 3a7ad, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

HCMOJI30BaTh PA3JIUYHBIEC BUbI ICATECIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHHUS, €T0
HMHTEpIIpETaluy, IPeoOpa30BaHUIO U IPUMEHEHUIO B YUCOHBIX CUTYyaIUIX, B TOM YHUCIIE
IIPH CO3/IAaHUH YUEOHBIX U COLIMAIIBHBIX ITPOCKTOB;

dbopMupoBaTh HAy4YHBIM THUI MBIIUICHUS, BJIAJAETh HAYYHON TEPMHUHOJOTHEH,
KJIIOYEBBIMU HOHATHSIMH 1 METOJIAMHU;

CTaBHUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIIbHON ACATEILHOCTH
Y KU3HEHHBIX CUTYaIUsX;

BBISIBJISATh IPUUUHHO-CJIEJICTBEHHBIC CBSI3U U aKTyaJIU3UPOBATh 3aJ1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEUICHUs, HAXOAUTh APTYMEHTHI JJIsl TOKA3aTEIbCTBA CBOMX YTBEPKICHUN,
3a7aBaTh MapaMETPhl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS 3aJadyu Pe3yJibTaTbl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh IPUOOPETCHHBIN OIIBIT;

OCYILIECTBIIATH 1€JICHANIPABIICHHBIN MMOUCK MEPEHOCA CPEJICTB U CITOCOOOB JEHCTBUS
B NMpOo(EeCCUOHABHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHUS B II03HABATEIIBHYID M MPAKTHYECKYIO 00JIacTH
YKU3HEACITCIIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIBHBIC IMOJX0/IbI U PEILICHUS], CTABUTh
po0JIeMbl U 3a7a4M, IOMyCKAIOUINE aJlbT€PHATUBHBIC PEIICHMUS.

Pab6ora ¢ undpopmanmeii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HHGMOpManuu (TEKcTe y4yeOHOTro
MoCoOusI, HAyYHO-TIOMYJISIPHON JIUTEpaType, OMOTOTUYECKUX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax mJaHHbIX, B VIHTEepHeTe), aHanmu3upoBaTh WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M OPM TMPEACTABICHHSI, KPUTHUECKH OIEHUBATh €€ JOCTOBEPHOCTh
¥ HEMTPOTHUBOPEUYHBOCTD;

(GbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH Pa3IMYHbIE METO/IBI ITPH TTOMCKE U OTOOpe
Oounonornueckoi nHMOpPMAIN, HEOOXOUMOM JIJIsl BHITIOJHEHHS YIEOHBIX 3a/1a4;
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mpuoOpeTaTh  OMBIT  HWCIHOJIB30BaHUS  WH(OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AKTUBHOTO HCIIOJIb30BAHUS Pa3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO POPMY MPEACTaBICHUS OMOIOTHICCKON
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYToe);

WCIIOJIB30BaTh HAYYHBIM A3BIK B KAUECTBE CPEACTBA MPHU pabOTEe C OMOJIOTUYECKOM
nHpOpMaIUEei: NPUMEHSATh XUMUYECKUE, (PHU3UYEecKHe W MaTeMaTHYeCKHUe 3HaKH
M CUMBOJBI,  ¢opMynbl, abOpeBUaTypy,  HOMEHKJIATypy,  HCIIOJIb30BaTh
1 TIpeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISITHOCTH;

BJIaJICTh HAaBBIKAMHU PACIIO3HABAHWS W 3aIIUTHI MHQPOpPMAIUK, WHOOPMAIIMOHHON
0€30MacCHOCTH JTMYHOCTH.

KoMMmyHuKkaTUBHBIE YHHBepcaJbHbIe y4yeOHbIE JeiiCcTBHS
Oo0wmenue:

OCYUIECTBJISATh KOMMYHHKAIlMM BO BceX cepax KU3HU, AKTUBHO Y4acTBOBATh
B JUAJIOre WM JHUCKYCCHUU IO CYIIECTBY OOCYKJaeMoWl TeMbl (yMEHHE 3a/]aBaTb
BOITPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIBHO BBINOJIHEHUS MpeIaraéMon 3ai1au,
YUNTBIBATh WHTEPECHl M COIVIACOBAHHOCTh MO3MIUN JPYIrUX YYACTHUKOB JHAJIOra
WJIU TUCKYCCHH);

pacno3HaBaThb HeBepOalbHBIE CpeAcTBa  OOUIEHUS, NOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyallUd, YMETh
CMSAT4aTh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;

BIIAJETh PA3IUYHBIMU CHOCOOaAMU OOIIEHHS W B3aUMOACHCTBUSA, MOHHUMATH
HaMepeHusi APYruX JIOJEH, MPOSBIATH YBAXKUTEIbHOE OTHOILIEHHE K COOECETHHKY
U B KOPPEKTHOU PopMe HopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3J1araTb CBOX TOYKY 3PEHUS C HUCIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

CoBMecTHasI AeSITEJIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHANBUIYAIbHON pabOThI
MIPU pelIeHUN OMOJIOTUYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTb MPUMEHEHHUS
IpyNNoBbIX (HOPM B3aUMOJEHCTBUS NPU PELICHUH YueOHO 3a1auu;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUI C yUeTOM OOIIKMX UHTEPECOB
Y BO3MOXHOCTEH KaXK/10T0 YieHa KOJIJIEKTHBA,

OPUHUMATh e COBMECTHOM JESATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS T10 €€ TOCTUXKEHUIO: COCTABIIATH IIJIaH JEUCTBUN, PACIIPEIEIISAT POJIU C YYETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOThI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOr0 YYaCTHHKA KOMaHIbl B OOLIMii
pe3yNbTat Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBbIE MPOEKThI, OLEHMBATh HMJEHM C TMO3UIMU  HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
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OCYIICCTBJIATh IMO3UTUBHOC CTPATCIMYCCKOC IMMOBCACHHUC B PA3JIMYHBIX CUTYallUAX,
IMPOABIIATE TBOPUCCTBO U B006pa}KeHI/I€, OBITH NHHUIIWMAaTUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JeHCTBUA
Camoopranuzanus:

MCITOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIA BBISBICHHS MPOOJIEM M UX PEIICHUS
B KU3HEHHBIX U YYEOHBIX CUTYaIIMSIX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUU I1€JIEBbI€ U CMBICIOBBIE YCTaHOBKH
B CBOMX JEHCTBHUAX M MOCTYNKAX MO OTHOUIECHUIO K )KUBOW MIPUPOAE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIBHO ~ OCYHIECTBJISITh  [MO3HABATEIIBHYI) JEATEIbHOCTb, BBISBIISITh
npo0siemMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaull B 0Opa30BaTEILHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUS] MPOOJIEMBI C YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUN;

JlaBaTh OLICHKY HOBBIM CUTYyallUsM;

pacHMpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUIA;

JenaTh OCO3HAHHBINM BBIOOp, apryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILICHHE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

CIocoO0CTBOBATh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKON APYIAUIIMU B Pa3HbIX
o0NacTsAX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOM OOpa30BaTEIbHBIM W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTHb KOPPEKTHBBI B JEATENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJa/IeTh HaBbIKAMM IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HaHHUS COBEpLIAeMbIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
npueMbl peIeKCHu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILIECHUS;

OLICHMBATh PUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUSA II0 HUX CHWKECHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX MPHU aHAJIU3E PE3YIBTATOB AEATEIbHOCTH.

IIpunsiTue cedst U APyrux:
MPUHUMATH ceOsl, TOHNMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
[IPUHUMATh MOTUBBI U apTYMEHTBI APYTUX [P AHAIU3E PE3YIIbTATOB AEATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIHOKY;
pa3BUBaTh CIOCOOHOCTH MTOHUMATh MUP C TTO3UIIMH JIPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpamMmbl COO no 6uosornu Ha 6a30BOM
YpOBHE BKJIIOYAIOT cnenuduueckue s yuyeOHoro mnpeamera «buonorus» HayyHbIe
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3HaHWS, YMEHUS U  CHOCOOBbl  JEHCTBUA 1O  OCBOCHHMIO, HWHTEpHpETaluu
¥ TIpeoOpa3oBaHUI0 3HAHWM, BHIBI JICSITEILHOCTH TIO TMOJYYCHHIO HOBOTO 3HAHUS M
NPUMEHEHUIO 3HAHUM B pa3IMYHBIX Y4YEOHBIX CHUTYyallUsX, a TaKkKe B pEaTbHBIX
KU3HCHHBIX CUTYyaIlUsAX, CBS3aHHBIX C Owonorueii. B mporpamme mpenMeTHbIE
pE3yNbTaThl MPEACTABJICHBI IO TOJaM O0yUEHHUS.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUS yueOHOTo npeameta «buonorus» B 10 kiiacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKHX U 3apyOCKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OWOJNOTHHM, (YHKIIMOHAIBLHONM TI'PaMOTHOCTH  YeJOBEKa
JUISL PELICHUS )KU3HCHHBIX 3a]1a4;

YMEHHUE PaCKphIBATh COJEPKaHUE OMOJIOTMYECKUX TEPMHHOB U MOHATHUM: KU3Hb,
KJIETKa, OpraHu3M, MeTa0oau3M (0OMEH BEIIECTB U MPEBpALICHUE YHEPTHH), TOMEOCTAa3
(camoperynsinys), ypOBHEBas OpraHHM3alUsl >KUBBIX CHUCTEM, CaMOBOCIPOHM3BEJICHUE
(periponyKiiusi), HACJAEACTBEHHOCTh, U3MEHYHBOCTD, POCT U PA3BUTHE;

YMEHUE u3JIaraTb  OMOJIOTMYECKHE TEeopuu  (KJIETOYHasA, XpOMOCOMHas,
MyTallMOHHAs, LIEHTpaJbHasl JAOrMa MOJIEKYJsipHOU Oumoisiorun), 3akoHsl (I'. Menpaens,
T. Moprana, H.W. BaBuioBa) u ydenus (0 IIeHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJIbTypHBIX pactenuii H.W. BaBumoBa), ompeaensiTh TpaHUIbl X MNPUMEHUMOCTH
K )KMBBIM CUCTEMaM;

yMEHHUE BIAJETh METOJAAaMHU HAyYHOTO T[O3HAaHUS B OWOJOTHHU: HAOIIOECHUE
U OIMCAaHMWE >KUBBIX CHCTEM, IMPOLECCOB W SIBJICHUW, OPraHU3alMs W IPOBEIACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBH)KEHHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEIyEeMbIMH BEIIMYMHAMHU, OOBICHEHUE TMOJTYYEHHBIX PE3YJIbTATOB,
WCMOJIb30BAaHHBIX HAYYHBIX IMOHSATUN, TEOPUH M 3aKOHOB, YMEHHME [I€JIaTh BBIBOJbI
Ha OCHOBAHMM TOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHME BBIACHATh CYIIECTBEHHbIE NPU3HAKKM BHUPYCOB, KIJIETOK IPOKAPUOT
U DJYKapuOT, OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BELIECTB M MPEBPAILLEHUS JHEPrMH B KIETKe, (POTOCHHTE3a,
IIJIJACTUYECKOTO U JYHEPreTUYECKOTO oOMeHa, XEMOCHHTE3a, MHUTO34,
Me€103a, OIUIOAOTBOPEHUS, PA3MHOKEHHS, WHIWBHUAYaJbHOIO PA3BUTHUS OpPraHU3Ma
(oHTOTEHE3);

YMEHUE TPUMEHATHh TIOJYYCHHbIC 3HAHUSA HJIsi OOBSICHEHUS OHOJOTHYECKUX
MPOLIECCOB U ABJICHUM, ISl IPUHATHUS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOW KU3HU
C LIeJIbI0 0OecrieueHrs: 0e30IacHOCTH CBOETO 3/I0POBbSI U 3/I0POBbS OKPY KAIOIIUX JIO/ICH,
COOMIOZIGHUS HOPM TPAaMOTHOTO TOBEACHUS B OKpYXKaIOLIEH MNPUPOAHON cpere,
MOHUMAHUE HEOOXOAMMOCTH MCHOJIb30BAHUS JOCTUKEHUNH COBPEMEHHON OHOJoruu
1 OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHNS;
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YMEHHE pellaTh 3JE€MEHTapHble TE€HETUYECKHE 3a/ladll Ha MOHO- U TUTHOPHIHOE
CKpEelIMBaHuE, CIICMVICHHOE HAacleI0BaHUEe, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAaHUSA JUIS MIpeIcKa3aHusl HAaCIeAOBAHUS TPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBINOIHATH Ta00OpAaTOPHBIE U MPAKTHUYECKUE paboThl, COOJI0IaTh MpaBUIIa
pu paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTHUYECKH  OICHMBaTh M  HMHTEPHPETUPOBATH  HH(OpMAaLNIO
OMOJIOTUYECKOTO COJICPKAHUs, BKIIOUAIONIYIO MCEBIOHAYYHbIE 3HAHUSA U3 Pa3IUYHBIX
UCTOYHUKOB (CpecTBa MaccoBOM HH(OpMAIMK, HAYYHO-MOMYJSPHBIE MaTepUalbl),
ATHUYECKHE aCMeKThl COBPEMEHHBIX HCCIEAOBaHMNW B  OHOJOTUH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIIECHHUA, 00001Ias
OMOJIOTUYECKYI0O MHPOPMAIIMIO U3 HECKOIBKUX MCTOYHUKOB, FPAMOTHO HCIOJb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpeameTHbie  pe3ysibTaThl  OCBOCHHS  yueOHOoro mpeamera  «buomorus»
B 11 Ki1acce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUHU B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa ¥ HAyYHOTO MHPOBO33PEHHUSA, O BKIAIE POCCUUCKUX M 3apyOC)KHBIX yUCHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHHM, (YHKIIMOHAIBHOM TI'PaMOTHOCTH  YeEJOBEKa
TUTSI peIIeHUs KU3HCHHBIX 3a/1a4;

YMEHHUE DPAaCKpBIBaTh COJACp)KaHWE OWOJIOTMYECKUX TEPMHHOB M TOHSTUMN: BUI,
MOMyJISAKsS, TeHOMOHA, SBOJIONUHUSA, JBIXKYIIHME CHIbl ((aKTOpPhl) HSBOJIOLHUU,
MPHUCIIOCOOJICHHOCTh OPTaHW3MOB, BHA000pa30BaHUE, OSKOJOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, e MUTAHUS, YKOJIOTHYEeCcKas
nupamuia, OuoreoieHos, onocdepa;

yMEHHUE Hu3JiaraTh Ouoyiormueckue Teopuu (dBotonMoHHas Teopus Y. [lapBuHa,
CUHTETHUYECKAass TEOpUs DBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K.M. bspa, depenoBaHusi TJIABHBIX HANpaBICHUW W NyTEH HBOJIOIUU
A.H. CesepuioBa, yuenust o 6uochepe B.M. BepHaackoro), onpenensrb rpaHuIlbl UX
MIPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BIAJIETh METOJAaMU HAYYHOTO TMO3HAaHWA B OWOJIOTMM: HaOIIOJEHHUE
M ONHCAaHWE >KUBBIX CHUCTEM, TPOILIECCOB W SIBIICHUN, OpraHU3alMs W MPOBEICHUE
OMOJIOTUYECKOTO JKCIECPUMEHTA, BBIJIBHDKCHHE THITOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXIy UCCICNyEeMbIMU BEJIMYMHAMU, OOBSCHEHHWE TOJYyYEHHBIX PE3YJIbTATOB,
WCITOJIb30BAaHHBIX HAyYHBIX TOHATHH, TCOPUH W 3aKOHOB, YMCHHE JIEJIaTh BBIBOIBI
Ha OCHOBAHHH IMOJTYYEHHBIX PE3yIhTaTOB;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC MPU3HAKU CTPOSHUST OMOJOTUYECKUX OOBEKTOB:
BHJIOB, TIONMYJISAIMA, TPOAYICHTOB, KOHCYMEHTOB, pEIYyIIEHTOB, OHOTCOIICHO30B
1 OKOCHCTEM, OCOOEHHOCTH ITPOIIECCOB: HACJIEICTBEHHON N3MEHYUBOCTH, €CTECTBEHHOTO
otO0pa, BUI000pa3oBaHus, MPUCTOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHUS SKOJIOTUUECKHUX
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(bakTOpoB Ha OpraHU3Mbl, MEPEHOCa BELIECTB M IMOTOKA SHEPTrUM B SKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUN B HKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB
1 OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHHE TMPUMEHATh TMOJNyUYCHHBIE 3HAHUS I OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOMN KU3HU
C LIeJIbI0 0OecTieueHunst 0€30MacHOCTH CBOETO 37I0POBbS U 370POBbSI OKPYKAIOIINX JIFOJIEH,
COOJIIOJICHHST HOPM TPaMOTHOTO TIOBEACHHUS B OKpYXalolled MpUPOIHON cpeje,
MOHMMAaHHE HEOOXOJUMOCTH HCIOJB30BaHUSl JOCTH)KCHHUI COBPEMEHHOH Ouosoruu
JUTSL palldOHAIBHOTO MPUPOJIOTIONIE30BaAHUS;

YMEHHE peIlaTh JJIEMEHTAapHbIC OHOJOTHYECKUE 3aJadyH, COCTaBISATH CXEMBbI
MepEeHOCca BEIIECTB U SHEPTUH B HKOCUCTEMAaX (LU MUTaHUS);

YMEHHE BBIMOJIHATH J1a00paTOpHBIE U MPAKTHUECKHE pabOThI, COOMIOAATH MpaBUia
pu padboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE  KPUTUYECKHM  OLIEHWBAaThb W  HHTEPIPETHPOBATH  MHPOPMAIUIO
OHMOJIOTHYECKOTO COJCpKaHUs, BKIIOYAIOIIYIO TICEBJAOHAYYHBIC 3HAHUSA U3 PA3IUYHBIX
HMCTOYHHUKOB (CpeIcTBa MAacCOBOM HMH(OpMaLMU, HAYYHO-MOMYJSPHBIE MaTEpHUAJIbI),
paccMaTpuBaTh INI00ATBHBIE YKOJIOTUYECKUE MTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHMsI, 000O0IIast
OMOJIOrMYECKYI0 MH(OPMALIMIO U3 HECKOJbKHUX HCTOYHHUKOB, FPAaMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTUH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne Kommuec OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeEM [IporpammHOe copepxaHue
/11 TBO o0yJaronuxcs
y4eOHOTO IpeaMeTa
4acoB

Tema 1. buoJiorusi Kak HaykKa

YKUBOU TTPUPOIBI

(mabmrosieHre, SKCIIEPUMEHT,
OTIMCaHUE,

U3MepeHue, Kiaccuukaus,
MOJICIIUPOBAHUE, CTATUCTUICCKAS
00paboTKa TaHHBIX ).

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBsi3u OMOJIOTHY C PackpeiBaTh conep:kaHue TEPMUHOB
HayK 0O0I111eCTBEHHBIMHU, TEXHUYECKUMU Y MIOHSITUN: HAYYHOE MUPOBO33PEHUE,
U IpYyTUMH €CTECTBCHHBIMH HayKaMH, Hay4YHas KapTUHA MUPA, HAYYHbIA METO/,
bunocodueit, penuruen, ITUKOMH, I'UIIOTE3a, TCOPH, MCTO/IBI
3CTETHKOH U npaBoM. Pojib Guosorun MCCIICTIOBAHML.
B (OPMUPOBAHWH COBPEMEHHOH HAY4HOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYyKYy,
KapTuHbl Mupa. Cuctema OHOJIOTMYECKUX €€ MECTO 1 POJIb CPEIH APYTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnsts pa3nensbl OMOIOTUH
Aemoncmpayuu: B COOTBETCTBHE C 00BEKTaMU U3yUECHUSI.
Ilopmpemu: 1. Jlapsum, I'. Mennens, H. Ha3piBaTh BaxkHeWUIIME OTpacau
K. Konenos, [ik. Yorcon n @. Kpnk. OMOJIOrMYECKUX 3HAaHUH U 3a/1a4H,
Tabauywvl u cxemvt: «MeTOBI TO3HAHUS crosimme niepes 6uonorueit XXI b.
YKABOW IPUPOIBI»

1.2 | Meroasl no3HaHUs 1 MeTtoabl MO3HAHUS KUBOWU IPUPOIbI PackpsIBaTh coziepkaHue TEPMUHOB

Y TIOHSITUW: HAYYHBIM METOJ, METOJIbI
HCCJICJOBaHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MIO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
AKCIIEPUMEHT, ONUCaHUE, U3MEPEHUE,
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Jemoncmpayuu:

Tabauywl u cxemvi: «MeTOIBI
MTO3HAHUS KUBOU TIPUPOIBD».
Jlabopamopnule u npakmuuecxkue
paoomuwl:

[IpakTrueckas padota Ne 1.
«Vcnonp3oBaHue pa3IuUHbBIX
METO/IOB IPH U3YUCHUHU
OMOJIOTNYECKUX

OOBEKTOBY»

KJaccu(HKaIs, MOICIMPOBaHUE, CTATHCTHYCCKAS
00paboTKa JaHHBIX

1.3

CylIHOCTb KU3HHU U
CBOICTBA XUBOTO

CYIJ_[HOCTB ’)KHU3HHU U CBOMCTBA KMBOTO.

XKusble cuctemsbl (OUOCUCTEMBI)
KaK MpeMeT U3y4eHus OUOoJIOTHH.
OTnr4ne KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOBL.
CgoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

PackpbiBaTh cojiep;kaHUE TEPMUHOB U
TIOHSTHI: CHCTEMa, OMOJIOTHYECKas

CHUCTEMA, JIEMEHTBI CUCTEMBI, CTPYKTYypa
OMOCHCTEMEI, CBOMCTBA JKUBBIX CUCTEM, OOMCH
BEIIIECTB, PA3MHOXKEHHUE, POCT, Pa3BUTHUE,
HAaCJIEICTBEHHOCTb, U3MEHYMBOCTb,
pa3ApaKUMOCTh, JHEPTrO3aBUCUMOCTb, YPOBHU
OpraHMU3aluy XKU3HHU (OHOCHUCTEM).

Hroro yacoB nmo teme

Tema 2. JKuBble cucTeMbl M X OPraHu3auusi
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2.1 | buonoruueckue 1 XKusble cuctembl (OMOCUCTEMBI ACKPbIBATh COICPIKAHHIE TEPMUHOB 1

CUCTEMBI, TPOIECCHI KaK MpeMeT U3y4eHus: ONOJIOTHH. HNOHATHI: cucTeMa, OMOJIOrnYecKas

U UX U3y4YEHUE OTnrune KUBBIX CUCTEM CHUCTEMa, AJIEMEHTHI CHCTEMBI, CTPYKTYpa
OT HEOPTaHUYECKOW PUPOJIBI. OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM, 0OMEH
YpoBHU OpraHu3auu BEILIECTB, PA3MHOXKEHHE, POCT, Pa3BUTHE,
OrocucTeMm: HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
MOJIEKYISIPHBIMN, pa3IpaXxuMOCTh, SHEPTO3aBUCUMOCTh, YPOBHHU
OpraHOMIHO-KJIETOYHBIH, OpraHu3aluu XKU3Hu (OHOCUCTEM).
OpraHU3MEHHBIH, XapakTepu30BaTh TPUHIIUIIBI
NOMYJISILIUOHHO-BUAOBOM, OpraHu3ali OMOCUCTEM: OTKPBITOCTh, BEICOKAS
AKOCHUCTEMHBIN YHOPSIIOYEHHOCTh, CAMOPETYJIALIMS,
(OMOTEOIICHOTUYECKUI), UEPAPXUIHOCTD.
OounochepHbIN. [lepeuncnarh yHUBEpCAIbHBIE CBOMCTBA JKUBOTO:
Hayxku, nzydaroniye 6uMocucTeMsl €IUHCTBO XUMHUYECKOTO
Ha pa3HbIX YPOBHSX OpraHU3aluu. COCTaBa, pa3ApaXMMOCTh, JBHIKCHHUE,
Aemoncmpayuu: rOMeOoCTas, poCT U pa3BUTHE,
Tabnuyor u cxemvl: «KOCHOBHBIE HACJIE€ACTBCHHOCTh, ©3MCHUYHMBOCTD,

IIPU3HAKU KUA3ZHW», «YPOBHU
OpraHU3alUU KUBOU IPUPOIBD.
Mogens mosekynsl JJHK

IBOTIONHS (TIPUCTIOCOOICHNE

K U3MEHSIOMMMCS yCIoBusM). [IpuBoanuts
npUMepbl OMOCUCTEM Pa3HOTO YPOBHS
OpraHu3aIum

Y CPaBHHBATH MIPOSIBJIICHUSI CBOWCTB )KUBOTO Ha
pa3HbIX YPOBHSIX.

XapakTepru30BaTh OCHOBHBIE ITPOLIECCHI,
poTEKaroe B OMoCcucTEMAax:

0oOMeH BEIIECTB U MPEBpAICHIE YHEPTUH,
CaMOBOCITPOU3BEIEHUE, CAMOPETYJISLUSA, Pa3BUTHE.
Cobmtonate npaBuiIa 6epeKHOTO OTHOLICHUS K

nmpupoac
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buonorus kak Hayka. CBsi3u aCKpBIBaTB COJIep>KaHUe TEPMHUHOB U
2.2 | O6o6maromee 1 OUOJIOTHH C OOIIECTBEHHBIMH, TIOHSTHIA: CUCTeMa, OMOIOTHYecKas

MIOBTOPEHHUE TEXHUYCCKHUMHU CHUCTEMa, PJIEMEHTHI CUCTEMBI, CTPYKTYpa
"buoaornueckue U IPyTUMU €CTE€CTBEHHBIMU HAyKaMH, | OMOCHUCTEMBI, CBOMCTBA JKMBBIX CHCTEM, 0OMEH
CHUCTEMBI, TTPOIIECCHI dbunocodueit, peTuruei, ITUKOM, BEILIECTB, PA3MHOXKEHUE, POCT, PA3BUTHUE,
U UX U3yUYECHUE. ACTETUKOU U MPABOM. HACJICJCTBEHHOCTh, N3MEHYHNBOCTb,
CyIHOCTb KU3HU U KuBble cuctemsbl (OMOCUCTEMBI) Pa3apaKUMOCTh, SHEPTO3aBUCUMOCTh, YPOBHH
CBOMCTBA KUBOTO" KaK NpeaMeT U3Y4YCHU:I OMOJIOTHH. OpPraHMU3alN KU3HU (6HQCHCTeM),

OTinyne )KUBBIX CUCTEM PackpriBath conepkaHue TEPMUHOB U

OT HEOPTaHUUECKOUN MPUPOIBI. MOHSTUI: HAYYHOE MUPOBO33PEHHUE,

MeToabl NO3HAHUA )KUBOW TPUPOIbI Hay4yHas KapTUHA MUpPa, HAYYHBIA METOJ,
TUNOTE3a, TEOPUS, METOIbI UCCIIECAOBAHUS.
XapakTepu3oBaTh OMOJIOTHIO KaK HAyKy, €€ MECTO
Y POJIb CPENU IPYTUX

€CTECTBEHHBIX HayK.

Hroro yacos 1o 2
TEMC
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|

Tema 3. XuMu4eCKHl COCTAB U CTPOEHNE KJIETKHU

3.1 | XUMHUYECKHI COCTaB
KieTku. Bonma
Y MUHEpaJIbHBIE COH

Jlutuaer. Ctpoenue u

32 | Gymann

1

XHUMMYECKHUHN COCTAB KJICTKH.
XUMHUYECKUE JICMEHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bopaa u MuHepanbHbIC BEIIECTBA.
DYHKIIUA BOABI 1 MUHEPATBHBIX
BEIIIECTB B KJeTKe. [loanepxanue
OCMOTHYECKOI0 OajaHca.
Jemoncmpayuu:

Huaecpammer: «Pactipenenenue
XAMUYECKHX IJICMEHTOB B HEXKHUBOM
npupone», «Pacupenenenue
XUMHYECKHX AJIEMCHTOB B )KHBOM
IPUPOAL».

Tabauywl u cxemsi: «llepuoguyeckas
TaOIMIIa XUMHYCECKUX 3JICMEHTOBY,
«CTpOoEHNEMONEKYIIBI BOJBI»

JIMmu et TPUTTUIICPUIB,
dbochomunuIbl, CTEPOUIHI.
IM'unpodunsHO-rUAPOdHOOHBIE
cBoiicTBa. buonornyeckue GyHKIuu
JUTHIOB.

CpaBHeHHeE yTIeBOI0B, OEITKOB

W JIMITM 0B KaK HCTOYHUKOB 3HCPIHH.

PackpbiBaTh copepxkaHre TEPMUHOB U
MOHSATUMN: 3JIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpAJIbHbIE BEUIECTBA, MOJIEKYJIA
BOJBI KaK JAUIIOJb, BOJIOPOIHBIE CBS3H;
ruApouIbHbIE U THAPOGOOHBIE
BEILIECTBA.

JI0Ka3bIBaTh €AUHCTBO 3JIEMEHTHOIO
COCTaBa KaK OJIHO U3 CBOWCTB JKHUBOTO.
Pacnipenensite XuMHUECKUE 3JIEMEHTHI 110
rpyniaM B 3aBUCUMOCTHU

OT KOJINYECTBEHHOTI'O IPEJCTaBUTEIBCTBA B
OpPraHU3ME; XapaKTEpU30BaTh POJIb
OT/EJIBHBIX JJIEMEHTOB.

BBIABISATE CBSA3b MEX]Y COCTaBOM,
CTPOEHHUEM MOJIEKYJIBI XHMUYECKOTO
COEIMHEHUS U €r0 PYHKIMSIMH B KJIETKE

PackpbiBaTh conepkaHue TEPMUHOB

Y TIOHSITHI : TUTTUIBI, TPUTIUIEPHUIBI (KUAPBI,
Macia), hocdOoTUIUIbI, CTEPOUIHI.
XapakTepu3oBaTh JUIMUIBI, KaK KJIACC
OPraHUYECKUX COCITMHEHUM.
KnaccuduimpoBats AMnuabl N0 CTPOSHUIO;
NepeynciaTh QyHKIUU
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3.3 | YrneBoasl. CTpoeHue u
byHKINHA

VYrieBojibl: MOHOCaxapuibl (TIH0K03a,
prb03a 1 1e30KCuprd03a), TMcaxapusl
(caxapo3a, JJaKTO3a) U MOJIMCAXaPHUIbl
(KpaxmaJ, TJIMKOTEeH, 1eJIII0JI03a).
buonoruueckue pyHkunu

YTJIEBOJIOB.

Jemoncmpayuu:

Tabauuwvl u cxemol: «YTICBOIBDY

PackppiBaTh comepkaHuEe TEPMHUHOB

Y TIOHSITUM: YTJICBOJIbI, MOHOCAXaPHJIBI,
Jcaxapu b, MOJMCaXapuIabl, TII0K03a,
pubo3a, 1e30Kkcuprdo03a, caxaposa, JaKTo3a,
MaJIbT03a, LIEeJUII0I03a (KJIeTYaTKa),
Kpaxma, TIMKOTeH;

XapakTepu3oBaTh YIJIEBOIbI, KaK

KJIACC OPTaHUYECKHUX COCIUHEHUM.
KnaccuduimpoBats AUNuab 0 CTPOSHUIO;
MEPEUNCIIATh QYHKIMH JTUTTHIOB.
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3.4 |benku. CocTaB u benku. CoctaB u ctpoeHune OEIKOB. PackpeiBaTh conep:kaHue TEPMUHOB
CTPOEHHUE OEIIKOB AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB. Y TOHATHIA: OEJIKH, TOJUMEDPBI,
HezaMennmble 1 3aMeHUMBIE MOHOMEpPBI, aAMUHOKHUCJIOTHI, IENTUAHAS
AMHUHOKUCIIOTbl. AMUHOKHCIIOTHBIN CBSI3b, MTOJIUMEIITU/I, JCHATYpAIHS.
COCTaB. YPOBHU CTPYKTYPBI OCITKOBOI XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpraHUYECKUX COECTUHEHUI;
TPETUYHAS U YETBEPTHYHAS CTPYKTYpa). | KIAaCCU(PUIUPOBATH UX I10 CTPOCHUIO
XVWMHUYECKHE CBOMCTBA OEIIKOB. (rnoGynsipHble U GUOPUILISIPHBIE OEIIKH),
buonornueckue pyHKIMN OETKOB. MIEPEUYUCIATh U XapaKTepU30BaTh
Jlemoncmpauuu: byHKUIUU OETKOB
Tabauywl u cxemsvi: «CTpoeHue
MOJIEKYJIbI O€JIKay.
Obopydosanue: CBETOBOH MUKPOCKOIIL,
MUKpOIpenaparhbl
3.5 | ®epmMeHThI — depMeHTHI — OMOJIOTHYECKUE PackpsiBaTh conepkaHue TEPMUHOB
OMOJIOTUYECKHE KaTaJln3aTopPhI. Y TIOHSTHI: (PEPMEHTHI, AKTUBHBIHN IICHTP,
KaTaJIM3aTOPBI CrtpoeHue epMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Cenu(pUIHOCTD,
JlaGoparopHas pabota cyOcTpaTHas crienu(pUIHOCTb. Ko(epMeHThI, OETTKU-aKTUBATOPHI
Ne 1. «Mzyyenne Kodepmentsl. Butamunsbi. U OCJIKU-UHTUOUTOPBHI.
KaTaTUTHIECKOM Otnnunst pepMeHTOB VYka3pIBaTh OTINYNS (PEPMEHTOB OT
AKTHUBHOCTHU OT HEOPTaHUYECKUX KaTaIn3aTOPOB. HCOPraHNMYCCKUX KaTAJIIN3aTOPOB.
dbepMeHTOB (Ha Jemoncmpauuu: OOBSICHATBH POJIb (PEPMEHTOB
npuMepe aMuJias3bl Tabauyvl u cxemwvr: «CTpoeHHE B (DYHKIIMOHUPOBAHUY JKUBBIX CUCTEM,
WJIU KaTtajasbl)» GepmeHTay. B IMPOMBIIIUIEHHOCTH, B MEJIULIUHE,
O60py006anue: 06opy)10BaHI/Ie B IIOBCEIHEBHOM >KHU3HM YEJIOBEKa
JUISl TIPOBEICHUs HAOJI0ICHUH,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuuecxkue
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pabomot:

JlabopatopHas pabota Ne 1. «3yuenue
KaTAIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl

NN KaTaJ'IaSBI)»

3.6 | Hyknennosbie
KHUCJIOTBI.

Hyxkneunossie kucnorsr: JJHKu PHK.
Hyxkieotuipl — MOHOMEpPBI
HYKJIEHHOBBIX KUCIOT. CTpOoeHue

u pynkuun JTHK. Ctpoenune u pyHKImm
PHK.

Jemoncmpayuu:

Ilopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®paskiuH.

Tabnuywvl u cxemol:

«Hyknennossie kucaotel; JTHK»,
«bunocunTes Oenkay,

Obopydosanue: CBETOBON MUKPOCKOII,
MUKpOIpenaparsl

PackpbIBaTh cofiep:kaHre TEPMUHOB

Y MIOHATHIA: 1€30KCUPUOOHYKIICNHOBAs
kucnota (JJHK), pubonyknennonas
kuciota (PHK), nykineorun,
MOJINHYKJICOTUIHAS 1IETIh
(MOJIMHYKJIEOTHT), KOMIIJIEMEHTAPHOCTb,
¢ynkunn [JHK (xpanenue u nepenaya
HACJIECTBEHHOW MH(POPMAIIUH); BUIbI
PHK (undopmarrionHasi, TpaHCcopTHAs,
pubocomanbHas); aaeHo3uHTpudocdar
(AT®D), makposprudeckas CBs3b.
XapakTepu3upoBaTh HYKJIEUHOBBIE
KHCJIOTBI KAK XUMHUYECKHUE COEITUHEHNUS
1 HOCHUTEJIU HACJIEICTBEHHOU
UH(pOpMALIUH.

OtmeyaTh 0COOEHHOCTU CTPOCHHUS
MOJIEKYJT HyKJIEMHOBBIX KucioT (JIHK,
PHK) u AT®.

CxemaTu4ecku U300pakaTh CTpOEHHUE

HYKJIEOTUJIOB, MOJIEKYJI HYKJIIEHHOBBIX
kucior, ATO
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3.7

3.8

AT® u npyrue
HYKJICOTHAbl. BUTaMUHBI

Hexknerounsie popmbl
PKU3HU — BUPYCHI

AT®: ctpoenne u GyHKIHH.
Hemoncmpayuu:
«Ctpoenue Monekyabl ATO».

Hexkinerounsie (OpMbI 5KM3HU — BUPYCHI.

HcTopust OTKpBITUSI BUPYCOB

(. . ViBaHOBCKMIA).

Oco0EHHOCTH CTPOEHUS U dKU3HEHHOTO
1uKIa BupycoB. bakrepuodaru.
boiie3nn pacteHuid, )KUBOTHBIX

Y 4€JIOBEKA, BhI3bIBAEMbIE BUPYCAMH.
Bupyc ummyHnoaedunmra yenoBexa
(BUY) — Bo30yauTeNDH

CIIM/a. OGpaTHast TpaHCKPHUIILIHUA,
peBepTasa u MHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JI€BaHUM.

PackppiBaTh coqiepikanme TEPMUHOB

Y TIOHSTHI: HyKJICOTH/I,
MOJIMHYKJICOTHIHAS TICTTh
(MONMUHYKICOTH ), afeHO3UHTpHU(OCchaT
(AT®), makpospruueckas CBs3b.
OTmedaTh 0COOCHHOCTH CTPOCHUS
Monekyn ATO.

CxemaTu4ecku U300pakaTh CTPOCHUE
HYKJICOTHUJIOB, MOJIEKYJT HYKJICMHOBBIX
kucior, AT®

35
[okymeHT co3aaH B anekTpoHHon copme. Ne 22/26 ot 26.01.2026. NcnonHutens: baknawosa O.H. r.lBﬂEKTPOHHbIﬁ
Crtpanuua 35 n3 85. CtpaHuua cosgara: 26.01.2026 08:15 ¥ TATAPCTAH



denepanbHas pabouas mporpamma | buosorus. 10—11 xiaccer (6a30BbIi YPOBECHB)

3.9 | Uctopus u MeTOIbI
H3YyUYCHHUS

KJIETKH.
Kierounas
TEOpHs

[{uTonorust — HayKa O KIETKE.
Krnerounas reopust — npumep

B3aMOJIEUCTBUA UIICH 1

(haKkTOB B HAYYHOM TO3HAHUH.
Metoabl U3ydeHHs KIETKH.

Hemoncmpayuu:

Tlopmpemeol:

A. JleBenryk, P. I'yk, T. [lIBanH,

M. UIneiinen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX NOAKTEPUAIBHBIX KIIETOK;
PUCYHKHU C MUKpO(OTOrpapusiMu
KJIETOK, MOJIyY€HHBIE C TOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOT'O MHUKPOCKONA

PackpriBaTh comepxanue TEPMHUHOB
Y HOHATHH: KJI€TKA, LIMTOJIOTHS;

PACKpBIBATh COACPIKAHUE MTOTOKEHUN
KJIETOYHOM TEOPUHU.

[lepeuncnsTh U XapaKTepU30BaTh
OCHOBHBIC METOIbI H3YUCHUS KICTKHU:
(IpUrOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIMPOBAHHUE,
HeHTpUyTrupoBaHUE, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEeM)
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3.10

Crpoenue
IYKApUOTUYECKOUN
kieTku. Kiierounas
MeMOpaHa.
[uTorurazma.
Crpykrypa
KJIETOYHOTO fAJIpa.
Baxkyounn,
Kommekc I'onpmxn
Y JTU30COMBI
Pu6ocomsr. DI1C

Kierka kax 1enocTHas >xuBasi CUCTEMA.
OO01re Npr3HAKY KIETOK: 3aMKHYTast
HapykHas MmemOpana, mosekynsl JJHK
KaK TeHeTUYECKHI anmapar, cuctema
cuHTe3a Oenka. TUIbl KIETOK:
yKapuoTHYECKas

Oco6eHHOCTH CTPOCHUS

CtpoeHue 3yKapuOTUYECKON KIETKH.
OCHOBHBIE OTIMYHSI PACTUTEIBHOM,
KUBOTHOM U TPUOHON KIETKHU.
[ToBEpXHOCTHBIE CTPYKTYPbI — KJIETOYHAs
CTEHKA, TJIMKOKAIMKC, X (PYHKIUH.
[1nazmaTnueckas memOpaHa, ee CBOKMCTBa

U QYHKITUH.
[luTorutazma u ee opraHoUIbI.

OnnoMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TonyaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MUTOXOHJIPUHU, TUTACTHUIBI.
[TpoucxoxaeHrne MUTOXOHAPUIA

v miactua. Buael nnactu.
HememOpanHbIe OpraHONIbI KJICTKH:
prUOOCOMBI, KJIETOUHBIA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
@yHKIUHA OPTraHOUJIOB KJIETKHU.
Bxurouenns. Anpo — perysisaTopHsbIi
HEeHTp KiIeTKU. CTpoeHue sapa: siaepHas
000J104Ka, KapuoIjiazma, XpoMaTHH,

PackppiBaTh conepkaHre TEPMUHOB

Y TIOHSTHI: KIIETKH, TUTa3MaTHYECKast
MeMOpaHa (1iazManeMma), TIIMKOKaJIUKC,
TPAHCIIOPT BEIIECTB (TACCUBHBIMN,
aKTUBHBIN ), HAOUMUTO3 ((haromuTos,
MUHOIIUTO3), SK30IUTO3, KIETOYHAas
CTEHKa, HYKJICOU].

CpaBHUBaTh MEX]1y OO0
AYKapUOTUYECKHE OTMEYaTh CXOJICTBO U
pas3Iudus B CTPOSHUH KIIETOK
’KUBOTHBIX, PACTCHUI U TPUOOB
PackppiBaTh copiep:kaHue TEPMUHOB

Y TIOHSTHIA: ITUTOIIIa3Ma, OPTaHOM/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MUTOXOHJIPHH, TUIACTUIBI (XJIOPOTIACTHI,
XPOMOILIACTHI, JICHKOIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEHTp (LIEHTPOCOMA), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sIepHast
000J104Ka, KapuoIjiazMa, XpoMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOMN
KJIETKH 110 N300paKEHUSIM

W Ha MUKpOIIpenaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

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

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemwvr: «CtpoeHue
AYKAPUOTUYECKOM KIETKN», «CTpoeHue
KABOTHOM KJIETKN», « CTpOEHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKHNY,
«CtpoeHue sapa KIETKN.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIpEnapaTbl paCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomol:

Jlabopatopnas paborta Ne 2. «M3yuenue
CTPOCHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIpenaparax U UX OINHUCAHUEC)

KnaccudummpoBats opraHoumbt

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
CTpoeHus (0THOMEMOpaHHbIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKJOTO
OpraHoOH/a B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHMs, epeadn (yABOCHHE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUIILIKS ) HACTEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnsaTh 1 ONUCHIBATH KOMIIOHEHTHI
spa 1 ux QyHKIUH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBIICHATH OMOJIOTHYECKOE 3HAYCHUE
TPAHCIIOPTA BEILECTB B KJIIETKE

HToro yacos 110 Teme 19
Tema 4. ’KuznenesiTeJJLHOCTL KJIETKH
4.1 | O6MeH BemiecTB 2 OOMeH BeIIeCTB, I METab0IU3M. PackpbiBaTh cojiepkaHe TEPMUHOB
(MeTabomn3m) Accumuisinus (I1acTUYecKuil OOMeH) Y TIOHSTHI: 0OMEH BEILECTB U
[lracTuyeckuii 0OMeH. Y TUCCUMWISIUA (SHEPTeTUYECKUI IpEeBPaIEHHE SHEPTUH (METab0IM3M),
DorocuuTes. 00MEeH) — ZIBE CTOPOHBI €AMHOIO ACCHMUJISILINS, IJIACTHYECKHI OOMEH,
XeMOCHHTE3
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npoiecca Meradosnsma. Posib 3aKkoHOB
COXpaHEHMS BEILIECTBA U IHEPTHUH

B IOHUMaHUH MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodHsii. Pois hepmenToB
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBasi (ha3bl
¢dorocunresa. Peakiuu poTocunTe3a.
D¢ dhexTuBHOCTH (HOTOCUHTE3A.
3HaueHue POTOCUHTE3A ISl )KU3HU
Ha 3emuie. BinusiHue ycioBui cpeibl
Ha (POTOCHHTE3 U CITOCOOBI MOBBIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a
JUIS KM3HHU Ha 3eMIIe.
Jemoncmpayuu:

llopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISIIIUS, SHEPTETUUECKHUI 0OMEH,
dboTocunTes, GoTonms,
dbochopunupoBaHue, MEPEHOCUUK
MPOTOHOB, XEMOCHHTES3.

OmnuceiBaTh (HOTOCUHTE3, MMPOIIECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BbIABIATH IPUYMHHO-CIIECTBEHHBIC
CBSI3M MEKy MOTJIOIIEHNUEM COTHEUHOU
HHEPTUU XJIOPOPHUIITIOM U CHHTE30M
Mosekyna ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIC MMPOIYKTHI U YCIOBUS
IIPOTEKAHMS PEAKLIMI CBETOBOM

Y TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCUHTES.
OnenuBarh 3HaUeHHE (POTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2 | DHepreTuuecKuil DHepreTuuecKkuii 0OMeH B KIIETKE. PackpsiBaTh conepxxaHrue TEPMUHOB
oOMeH PacuierieHue BemecTB, BhIACICHUE Y TOHSITUI: DHEPreTUueCKuii 0OMeH,
U aKKyMYJIMPOBAHWE SHEPTUH B KIIETKE. | TJIMKOJIN3, MOJIOYHOKUCIIOE OpOXKEHHE,
DTarbl JHEPreTUIECKOTO OOMEHA. CIIUPTOBOE OpOXKEHUE, OMOIOTUYECKOE
['mukonus. bpoxkeHnen ero BUIbl. OKHUCJIEHUE, KJIIETOYHOE JIbIXaHWUE,
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Kucnoponnoe oxucienue, JTUCCUMIIIALINSA, (DEPMEHT.

HJIN KJIETOYHOC AbIXaHHUC. XapaKTemeBaTL o0MeH BEIICCTB
OxwuciurenbHoe GochOpHIMPOBaHHE. M TIPEBPAIIEHUE SHEPrUK (METabOIU3M)
D} heKTHBHOCTH SJHEPTETHIECCKOTO KaK OJIHO MX CBOWCTB )KHUBOTO.

oOMeHa. [lepeuncnaTh 0COOCHHOCTH

,Zl emMoncmpavuu.: IIaCTUYCCKOI0 1 SHCPICTUICCKOT'O

T a6flu1/;bl u cxemol.: «TI/IHI)IHI/ITaHI/I}I», oOMeHa B KJICTKC, YCTaHABJIMBATb
<<M€Ta6OJIH3M», «MI/ITOXOHI[pI/I}I», B3aMMOCB3b MCKY HUMU.
«JHepreTUYecKul 0OMeH» Pasnuuates TUIIBI OOMEHA BEILIECTB

B KJIETKE: aBTOTPO(HBII

U TETePOTPOHBIIA.

OnuceIBaTh 3TAIbl SHEPTETUUECKOTO
oOmMmeHa (TI0ArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30oBaTh PEaKIUH IIUKOJIN3A,
OpOKEeHUS, KJICTOYHOTO JBIXaHUS;
BBISIBIIATH IPUYUHHO-CJICCTBEHHBIC
CBSI3U MEXTY TIIUKOJIU30M, KJICTOUHBIM
JIbIXaHUEM U CUHTE30M MoeKyl1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OCCKUCIIOPOTHOTO U KUCIOPOTHOTO

JTaIlOB
4.3 | buocunTe3 6enka 2 Peaknun maTpuyHOTrO CUHTE3A. PackpsiBaTh conepxaHue TEPMHUHOB
I'enetnueckas unpopmanus u JJHK. Y TIOHATUM: T€H, TEHETUYECKUHN KOJ,
Peanu3aius reHeTHYeCKoM HHPOPMALIMKA | MATPUYHBIA CUHTE3, TPAHCKPHITIIHS,
B KJIeTKe. | eHeTnueckum KO UEro TpaHCALIUA, KOJOH, aHTUKOIOH,
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[okymeHT co3aaH B anekTpoHHon copme. Ne 22/26 ot 26.01.2026. NcnonHutens: baknawosa O.H. r,lBﬂEKTPOHHbIﬁ
CTpaHvua 40 u3 85. CTpaHuLa cosgaHa: 26.01.2026 08:15 =¥ TATAPCTAH



denepanbHas pabouas mporpamma | buosorus. 10—11 xiaccer (6a30BbIi YPOBECHB)

CBOMCTBA. TPaHCKPUIILIUA — MATPUYHBIN
cunre3 PHK. Tpancnsmus — 6nocunTes
Oenka. DTanbl TPAHCIISAIUH.
KoaupoBanneamuHokucior. P

0JIb puOOCOMB OMOCHHTE3e OeIKa.
Jemoncmpayuu:

Ilopmpemui: H.K. KonbLoB.

Tabauyer u cxemwvr: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«['eHeTMUECKUI KOOY.

Obopyodosanue: MO~ alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«brocunTe3 OenKa

pubocoma, IleHTpaabHas A0rma,
MOJICKYJISIpHAst OUOJIOTHS.

OmnpenensTh CBOMCTBAa TCHETUIECKOTO
K0J1a (TPUILIETHOCTD, OJTHO3HAYHOCTb,
BBIPOXKICHHOCTh, YHHBEPCAJIBHOCTB,
HETIEPEKPHIBAEMOCTh, HETIPEPHIBHOCT ).
OmnuchIBaTh ATAIbI peaTu3aiu
HACJIE/ICTBEHHOU HH(OPMAITUH B KIIETKE.
CpaBHHMBATh PEaKIIMU MAaTPUIHOTO
cuarezamoiniekyn PHK u Genka B kietke

COCTaB M CTPOCHHUE
KIICTKH,
«Kn3HenesareapbHo
CTb KJIETKH»

oOMEHa BeIIeCTB: aBTOTPODHBIN

u rerepoTpodHsIii. Poias pepmeHToB B
0OMEHE BEIIEeCTB U MPEBpAICHUN
SHEPTUH B KIICTKE.

) HTPOJIbHAA JIb 3aKOHOB COXPaHEHUS BEIIECTBA U [[aTh U MTOBTOPSITH ITOJTYYEHHBI

4.4 | KonTposbHa Pouis 3aKk0HOB coxpane erecTna O000611a OBTO oJIyue €
paboTa 1o TemMam: SHEpPruu 3HAHUS, YMETh aHAJIM3UPOBATH U
«XUMHYECKHUH B IIOHUMAaHWX MeTa0o0m3Ma. TUrbl yCTaHaBJINBATh IIPUIAHHO-CJICACTBCHHYTO

CBA3b MCIKAY CTPOCHUCM H ITPOLCCCaMU
MMPOUCXOJAIIUMU B KIICTKC. I[Tonumarsn
PpoOJib MeTaboI3Ma u COXpaHCHUA
romMeocTasa B KJICTKC.
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Htoro yacoB no teme 6
Tema 5. PasMHOkeHHe W MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 | dKuzHeHHBII UK 2 KiieTouHbIM MK, MM KU3HEHHBIN IUK | PacKpbIBaTh colepkaHne TEPMUHOB
KJIeTKU. Jlenenue kinetku. Matepdasza u MuUTO3. Y TIOHSATHI: KIIETOYHBIN [UKIL,
KJIETKU. MUTO3. [Tpomeccel, mpotekatontue B uHTepdasze. | uaTepdasa, peayrmKaImsi, XxpoMocoma,
JlabopaTtopHas pabota Perumnkanust — peakuust MAaTpUYHOTO KapUOTHII, TAIUIOWTHBIN, TUTIIIOUHBIN
«Habmronenne mutosa cunresa JIHK. Ctpoenue xpomocom. XPOMOCOMHBI HabOp, XpOMaTUIbL;
B KJIETKaX KOHUHKA XpOMOCOMHBII HAOOP — KAPUOTHII. MHUTO3 €ro cTaauu: npodasa, meradasa,
KOpEIIIKa JIyKa Ha JIATUIOUTHBIN U TanjIOUIHBIN anadasa, Tenodasa.
TOTOBBIX XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI. OnuchIBaTh KU3HEHHBIN [TUKIT KIIETKU;
MHUKPOIIPEIapaTax» [MuTosornyeckue OCHOBBI Pa3MHOXKEHUS | IEPCUHCIIATh U XapaKTEPH30BaTh
Y UHJIUBUIYAJIBHOTO Pa3BUTHS MEepUOAbI KIETOYHOIO [IUKJIA,
OpraHu3MoB. JleJieHue KIETKH — MUTO3. | CPaBHHUBATh UX MEXKIY COOOIA.
Craguu muto3a. IIporecchl, OnuceIBaTh CTPOEHUE XPOMOCOM,
MPOUCXOAAIINE HA PA3HBIX CTAAUAX KapUOTHUIIOB OPraHU3MOB, CPABHUBATH
MHTO3a. BHOIOTHYECKUI CMBICT MUTO3a. | XPOMOCOMHBIE HA0OPBI KIETOK.
[Iporpammupyemasi ruOEb KIETKH — CpaBHUBATh CTa I MUTO3A.
aroInTo3. PaznuyaTh Ha MUKpoOITpenaparax
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JHemoncmpayuu:

Tabnuywl u cxemwvi: «KIeTOUHBIN UK,
«Pemmxkamusa JJHK», «Ctpoenue
XPOMOCOMBI», « MUTO3»; MarHuTHas
MOJENb-aNIUIUKALUS «JleeHne KIIETKNY;
moens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKporpenapar «KapruokuHes B KJeTKax
KOpeIKa JIyKay.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaGopartopHas padota Ne 3.
«Habmroienne MUTO3a B KJIETKaX
KOHYHMKA KOPEIIIKA JIyKa HAa TOTOBBIX

N PUCYHKAX CTaaAWuW MHUTO34.
PaCKpLIBaTB OMOJIOTMYECKUI CMBICIT
MHTO3a

MHUKpOIIpenapaTax»»
5.2 | ®opmbl D opMbl pa3sMHOKEHUS OPraHU3MOB: PackpsIBaTh coliepKkaHuE TEPMUHOB
Pa3MHOXKEHUS OecroJioe u MojoBoe. Y TIOHSITUN: PA3MHOXXEHUE, KIIOH,
OpPraHu3MOB Busl Oecrionoro pa3MHOXKEHHUS: MOJIOBBIC KJIETKH (FaMeThl),
JIEJIEHME HAJIBOE U IOYKOBAHUE ANLEKIIETKA, CIIEPMAaTO30M1, 3UTOTA,
OJ{HO- U MHOTOKJIETOYHBIX, JIEJICHUE HAJIBOE, IOYKOBAHUE,
cropooOpa3oBaHue, BEreTaTUBHOE criopyJsius, hparMeHTaIus,
pPa3MHOXKEHHUE. BEre€TaTUBHOE Pa3MHOXKEHUE,
HckyccTBEHHOE KIIOHUPOBAHUE CEMEHHOE Pa3MHOXKEHUE, OTIbUICHHUE,
OPraHU3MOB, €r0 3HAUCHUE JIBOMHOE OILIOIOTBOPEHUE, TTOJIOBBIE
JUISICEIICKIIN Y. YKEJIE3bl, CCMECHHUKH, SIMYHUKH,
[TosmoBo€ pa3MHOXKEHUE, ETOOTINYUA OTUIOJIOTBOPEHUE (HAPYKHOE,
oT 0€ecIoJIoro. BHYTPEHHEE).
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JHemoncmpayuu:

Tabauyvt u cxemvl: «DOPMbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIUJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXXEHUE pacTeHHi», « CTpoeHUe
MOJIOBBIX KJIETOK»

XapaKkTepru3oBaTh 0COOCHHOCTH

Y 3Ha4YeHHe OECIOIOr0

M TI0JIOBOTO CIIOCOOOB

Pa3MHOKCHHSL.

Briaensars Buasl 0econoro
Pa3MHOEHUST; BBISIBJISITH B3aUMOCBSI3H
Mexy hopMaMu U criocodaMu
Pa3MHOXKECHUS, U UX OMOJIOTMYECKUM
3HAYECHHUEM.

Bianers npremMaMu BEreTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KIICTKHU:
STUTIEKJICTKH, CTICPMATO30HU/IbI;
BBISIBJISITH OCOOCHHOCTH

UXCTPOCHUS

53

OO6pazoBanue
U pa3BUTHE

MOJIOBBIX KJIETOK.
Metios.

Meiios. Ctaguu meno3a. [Ipoueccs,
MPOUCXOAIINE HA CTAIUSIX MEHUO03a.
IloBenenue XxpoMOCOM B MEMO3€.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJEIb-anIlITuKALUS
«JleneHue KIeTKM»

PackpeiBath copepkaHue TEPMUHOB

U TIOHATUM: MEM03, KOHbIOTaIHs
XPOMOCOM, MEePeKpecT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 Kak Crloco0
KJICTOYHOTO ICJICHUS; OITUCHIBATh MEHO03
10 CTaJusIM; CPAaBHUBATh CTAJUHU MeHo03a
Y MHUTO3A.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | Omiog0TBOpPEHHUE. I"amerorenes — mpoiiecc 00pa3zoBaHUs PackpeiBath conepkaHre TEPMUHOB
JlabopaTtopHas pabota MIOJIOBBIX KJIETOK YKHBOTHBIX. Y [IOHATHN: TAMETOT€HE3, CIIEPMATOT€HES,
«M3yuyenue crpoeHus [TosmoBBIE XKeENe3bl: CEMEHHUKHU OOT€HE3, CIIEPMATO30U 1, AKPOCOMA,
MOJIOBBIX KJIETOK Ha u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE ANIEKIIETKA, TOJIAPHBIE TEJbLA.

TOTOBBIX MOJIOBBIX KJIETOK — raMeT (CepMaTo30ul, | XapakTepu3oBaTb 0COOEHHOCTH
MHKpOITpEenapaTax»» SIMIIEKIIETKA) — CTIEpMaTOTeHE3 raMeToreHe3a y JKUBOTHBIX U €TO CTA/INH;
Pa3BuTue mosoBbix 1 ooreHes. OcoOOEHHOCTU CTPOEHHUS IOJIOBBIC KJICTKH )XUBOTHBIX U OIMCHIBATH
KJICTOK Y BBICIIINX SIMIEKJIETOK U CIIEPMATO30HU/I0OB. MPOLIECC UX PA3BUTHSI.
pactenuii. J[BoiiHOE OmnonotBopenue. [lapreHorenes. CpaBHHBaTh ClIEPMATOIE€HE3 U OOTEHES.
OIUIOIOTBOPEHUE Jlemoncmpauyuu: OnuceIBaTh OMIOI0TBOPEHUE,

Tabauywt u cxemol: «IIpsMoen HenpsiMoe | OMOJIOTMYECKOE 3HAUECHUE

pasBuTue», «l'amerorenes OTUIOJIOTBOPEHUS

Yy MJICKOTIMTAIOIINXU YEITOBEKA.

Obopyoosanue: MoJeab MeTa(azHOU

XPOMOCOMBI, MUKPOCKOTI,

MUKporpenaparsl «CriepMaTo30uabl

MJICKOTIUTAIONIETO», « SMIIeKIeTKa

MJIEKOITUTAIOILIETO».

Jlabopamopnuie u npakmuuecxkue

pabomol:

JlaGoparopnas padota Ne 4. «3yueHue

CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpoOHpenapaTax»

5.5 | UHpuBuayanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE DOMOpPHUOHAIIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTE€HE3, SMOpUOTEHE3,
OpranusmoB. (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpodsIeHne, OJaCTOMEPBI,
[TocTamMOpHoOHaNTBHOE pPa3BUTHUSA Y TIO3BOHOYHBIX KUBOTHBIX: MopyJa, 01actyna, 6J1IacTOIeb,
pa3BUTHUE )KUBOTHBIX
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OpPraHU3MOB.
O06o0Omaroriee
noBTopeHue "Muros.
Meiio3. OnTorenes"
PenponykrtuBHoe
3JI0POBbE

Ipo0JIeHHE, TaCTPYJISIIUS, OPraHOTEHE3.
[TocTamOpuoHanbHOE pa3BuTHE. THUITBI
OCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
BiusHue cpenbl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabnuywvt u cxemor: «OCHOBHBIE CTAIUH
oHTOreHe3a», «IIpsmoe u Henpsimoe
pa3BuUTHE», «/IBOMHOE OIJIONOTBOPEHUE
YIIBETKOBBIX PACTCHUI»

racTpyia, Helpyia, OpraHoTeHe3;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/iepMa, SHTOIepMa;
MOCTAMOPHUOHAIBHOE Pa3BUTHE: MIPSIMOE
U HeTIpsIMOe (JTMIUMHOYHOE); MeTaMop(do3,
Meracropa, MHKPOCIIOpa, MbUIBIIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.

Onpenensrtsb 3Tarbl SMOPHUOHATEHOTO
Pa3BUTHS XOPJIOBBIX HAa CXeMax

U TperapaTax ¥ OIMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE Ha KaKIOM 3Tarle.
CpaBHUBAaTh NEPUO/IbI OHTOTCHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIMSHUE aJTKOTOJIA,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJIoBeKa.

OnuceIBaTh MPOLECC ABOMHOTO
OTTOIOTBOPEHHMS Y IIBETKOBBIX PACTCHUH
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Ipo0JIeHHE, TaCTPYJISIIUS, OPraHOTEHE3.
[TocTamOproHanbHOE pa3BuTHE. THUITBI
NOCTAIMOPHUOHAIIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMIMHOYHOE).
Binusinue cpenpl Ha pa3BUTHE
OpraHu3MOB; (paKTOpHI, CIIOCOOHBIE
BBI3BIBaTh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabnuywvt u cxemor: «OCHOBHBIE CTAIUH
oHTOTeHe3ay, «IIpsimoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OIIJIOJOTBOPEHUE
YIIBETKOBBIX PACTCHUI»

racTpyia, HelpyJa, OpraHoreHe3;
3apOABIIIEBBICIIUCTKHU: IKTOACPMA,
Me30/IepMa, SJHTOJePMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: MPSIMOE
U HeTIpsIMOe (JTMIMHOYHOE); MeTaMop(do3,
Meracropa, MHKPOCIIOpa, IMbUIBIICBOEC
3€pHO, CIEPMUU, 3aPOIBIIICBLIN MEIIOK,
JIBOMHOE OTIJIOJIOTBOPEHUE.
OmnpenensaTh 3Tanbl SMOPHUOHAIBHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMaX

U Tpernaparax 1 OMUCHIBaTh MPOIECCHI,
MIPOUCXOISIINE HA KKIOM 3Tarle.
CpaBHUBATH IMEPUOJIGI OHTOT'CHE34;
MPSAMOE U HETIPSMOE (TMIMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOJIBIIIH YeJIOBEKa U APYTHX
XOP/IOBBIX.

OOBSICHATH OMOJIOTUYECKOE 3HAUCHHUE
pa3BUTHS C METaMOP(HO30M;
OTPHIIATEIHFHOE BIUSHUE aJTKOTOJI,
HUKOTHHA U JPYTHX TEPATOT€HHBIX
(haKTOpOB Ha pa3BUTHE 3aPOJIbIIIA
YEeJI0BEKA.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLIOIOTBOPEHHMS y IIBETKOBBIX
pacTeHU

HToro yacoB nmo teme

11
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Tema 6. HacieiCTBEHHOCTh U U3MEHYHUBOCTH OPraHN3MOB

6.1 | Ucropus pa3Butus 2 [IpenmMer u 3a7a4M TEHETUKH. PackpeiBaTh conep:kaHue TEPMUHOB
TCHETUKHU Pounb nuronorun 1 sMOproOIOTHN U TIOHSATHI: T€H, TeHOM, T€HOTHII,
I'eHeTnka — Hayka B CTAaHOBJICHUU I'€HETUKU. Bkian (heHOTHUIT, XPOMOCOMBI, aJIJICIbHBIC TeHBI
0 HaCJICACTBEHHOCTH POCCUNCKUX U 3apyOCKHBIX YUCHBIX (aytenu), TOMO3UTOTa, FETEPO3UTOTa,
H H3MCHINBOCTH B Pa3BUTHE '€HETUKU. METO/Ibl TCHETUKHU | IOMUHAHTHBIN NpHU3HAK (T€H),

(ruOpUIOIOTNYECKUH, PEIECCUBHBIN MpU3HAK (T€H), YUCTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JIMHUSL, TUOPUI.

TE€HETHUYECKUN ). [lepeuncnsaTh U XapakTepHU30BaAThH
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETUKH: THOPUIOIOTUYECKHM,
['eneTnyeckas CHMBOJIMKA, LATOI€HETUYECKUI, MOJIEKYJISIPHO-
HCIIOJIb3yeMasl B CXEMaxX CKPEIIMBAHUM. | TCHETHYECKUM; TOMUHAHTHBIC
Jemoncmpayuu: Y PELECCUBHBIE IPU3HAKU PACTEHUIN
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.

H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosib30BaThCS FEHETUYECKOM

H. B. Tumodeen-Pecosckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJIE€Tb- ANITITUKALIUS JUISL 3aMTUCU TEHOTUITUYECKUX CXEM
«MoHOruOpUIHOE CKPEIIMBAHUEY, CKpelIUBaHUS

repOapuii «I'opox MoceBHON»

6.2 | 3aKOHOMEPHOCTH 2 3aKOHOMEPHOCTH HACJIETOBAHUS PackpriBaTh conep:kaHue TEPMUHOB
HACJIeI0BAHUS MPU3HAKOB, YCTAHOBJICHHbIE Y TIOHSTHI: MOHOTUOPHTHOE
MIPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpeluBaHue, (eHOTUITHYECKUE
Mounorubpuanoe CKpelIuBaHue. 3aKOHeTMHO00pa3us TPYNIbI, THOPUIOIOTHYECKUI METO/I,
CKpeIllMBaHUE ruOpUI0B MEePBOro NokoJieHus. [IpaBuio | yucTeie TMHUM, JOMUHUPOBAHNE T€HOB

JTOMUHUPOBAaHUS. 3aKOH pacIleTICHUs (mOJTHOE, HETOJIHOE), PACLIEIVICHHUE
MPU3HAKOB. ['MMOTE3a YNCTOTHI TAMET. B IIOTOMCTBE.
[TonHOE M HEMOJIHOE JOMHUHUPOBAHHUE. OnuceIBaTh METOIUKY ITPOBEICHUS
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JHemoncmpayuu:

Iopmpemuwi: I'. MeHenb.

Tabauyvt u cxemvi: «MoHOTHOPUTHOE
CKPELIMBAHUE U €0 IMTOTCHETUYECKAS
OCHOBa», «3aKOH PacUICIUICHUS U €T0
[IUTOTCHETHYECKAasi OCHOBAY», «3aKOH
YHUCTOTEI TaMET.

Obopyoosanue:

MOJCTH-aNIUIMKAIK « MOHOTHOpHTHOE
CKpenuBanue», «Henomnoe
JTOMUHHUPOBaHKE, repbapuii «I'opox
IMOCEBHOI»

I'. Menpenem OnbITOB 110 U3YYCHUIO
HACJIEIOBAHUSI OJIHOM Mapbl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackppiBaTh copepkaHre 3aKOHOB
eauHo00pa3usi THOPHUIOB MIEPBOTO
MOKOJICHUS Y 3aKOHA PACILIETUICHHUS.
OOBIICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXeMBl MOHOTHOPHTHOTO
CKpeNIMBaHus, OOBICHSITH €TO
[IUTOJIOTHYECKHE OCHOBBI U pelIaTh
TCHETHUYCCKHUE 3a/IaUH

Ha MOHOTHOPHUHOE CKpEIMBaHUE

6.3 | JurudpumaHoe
CKpeIlIUBaHUE.
3aKOH HE3aBUCUMOT'O
HacJIeJOBaHUA
MIPU3HAKOB
Hacnenosanue
MPU3HAKOB,
HEIIOJIHOE
JIOMUHUPOBAHHUE,
KOJIOMUHHUPOBAaHUE

JurnOpuaHoe ckpenmBanme. 3akoH

HC3aBHUCUMOI'0 HACJICAOBAHUA ITPU3HAKOB.

[{uToreHeTHUYEeCK1Ee OCHOBBI
JTUTHOPHITHOTO CKpeluBaHus. HemomHoe
JIOMUHUPOBAHKUE MPU3HAKOB.
KopomunnpoBanue. Ananusupyroiiee
ckpemnBanue. Mcnonb3oBanue
AQHAJIM3UPYIOIIETO CKPEIIUBAHUS JJIsI
oTIpe/IeICHHs] TCHOTHUIIA 0COOU.
Jlemoncmpayuu: nopmpemeor: 1.
Mennens.

Tabnuysl u cxemst: «JlurudpugHoe

CKPCIIUBAHUC)), ((LII/ITOJ'IOFI/IIICCKI/IC OCHOBBI

TUTHOPUIHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- ANITUTUKAIIUS
«JlurnbpuIHOE CKpEIMBaHUEY

PackpeiBaTh conepkaHne TEPMUHOB

Y TIOHATHI: TUrHOPUAHOE CKPEIIMBaHUE,
AHAJIM3UPYIOLLIEE CKPEILIUBAHUE.
OnuceiBats onbiThl ['. Mennens

10 U3YYEHHUIO HACIIEOBAHU IBYX I1ap
[IPU3HAKOB Y TOpOXa II0OCEBHOTIO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBUCHUMOTOHACJIEOBAHUS IIPU3HAKOB.
IIpumeHsaTs MaTEMaTHYECKUN pacyeT

C IOMOLIBI0 METOAA NEPEMHOKEHUS
BEPOSITHOCTEN U 3alUCh C MIOMOIIBIO
(EHOTUITMYECKUX PATUKaIOB
paclIeIUICHUs IPU3HAKOB Y IIOTOMKOB
10 (pEeHOTHUILY U T€HOTHUILY.

3anucheIBaTh CXEMbl JUTHOPUAHOTO,
CKpEILLUBaHUsA
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6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CueruieHHOE HacJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerjieHHOMY
HaclieJoBaHuo reHoB. Hapyiienue
CIEIUUICHUS TEHOB B pe3yJsibTaTe
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEJICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. MopraH.

Tabauywvt u cxemol: «Merios»,
«I'eHeTHYeCKHE KapThl PACTEHUN,
KUBOTHBIX U YEIIOBEKAY,
«B3anMoaelicTBHE alJIeIbHBIX T€HOBY).
Obopyodosanue.: MUKpoOIIpenapat
«po3oduna» (Hopma, MyTariuu GOpMsI
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIL,
Mmoaenb-antnkanus «I[lepexpect
XPOMOCOM.

Jlabopamopnbsie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U IUTHOPUTHOTO CKPEIIUBaHUS

PackpbiBaTh copiepkaH€ TEPMHUHOB

W TIOHATHH: CIIETIJICHHOE HACJICJOBAaHNUEC
MIPU3HAKOB, PEKOMOWHAIIMS I'€HOB,
T€HETUYECKHUE KaPThl XPOMOCOM,
MOpPraHuza.

Ha3piBaTh OCHOBHBIC MOJI0XKCHUS
XPOMOCOMHOM TEOPUHU
HaciencteeHHoctu T. Moprana;
PacKpbIBaTh COJIEpIKaHUE PAOOTHI

T. Moprana 1o CuerieHHoMy
HACJIEIOBAHUIO T€HOB U MPUYHUHBI
HAPYLICHUS CUCTUICHUS MEXAY TeHaAMHU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

TIPY CUETIJIEHHOM HAcCJEIOBaHUH,
OOBSACHSTH NPUUMHBI PEKOMOMHAIIUU
TE€HOB, OIPEAEISATh YUCIIO TPYIIII
CLETIJICHUS T€HOB; peIIaTh TEHETUYECKHUE
3aJlauM Ha CIICTIJICHHOE HAcJeq0BaHNE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

JlaGoparopHas paboTa
«3yuenne
MOU(DUKAITUOHHON
W3MEHYUBOCTH,
MOCTPOCHUE
BapUAIIMOHHOTO psiia
Y BapUALMOHHOM
KPUBON»

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuannonHubii psig v BapualmoHHast
KpuBas. Hopma peakuuu npusHaka.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKH U X HOpPMa PEAKLINH.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

6.5 | I'enetuka momna. I'enetuka mona. XpoMocomMHOE PackpsIBaTh cosiepkaHue TEPMUHOB
Hacnenosanue ONpEAEICHUE MMOJIa. AYyTOCOMBI Y TIOHSATHUI: XpOMOCOMHBIN HabOP,
MIPU3HAKOB, Y TOJIOBBIE XPOMOCOMBIL. ['OMOraMeTHble | ayTOCOMBEI, II0JIOBBIE XPOMOCOMEI,
CLECTUICHHBIX C MOJIOM Y T€TepOraMeTHBIE OPTaHU3MBI. rOMOTaMETHBIH I10J1, FETePOraMeTHBIN
Pemenue HacnenoBanue npu3HakoB, CIIEIJICHHBIX | I10JI, CLIEIJIEHHOE € II0JIOM HACJIEA0BAHUE
FCHETUYECKUX 3a7a4 U C TIOJIOM. MIPU3HAKOB.

COCTABJICHUE Jemoncmpayuu: OOBSACHSITH ITUTOJIOTHIECKUE OCHOBBI

POIOCIOBHBIX Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabauysl u cxemwvi: «I'€HETUKA MO, CpaBHHMBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HACJIEAOBAHUS, HAaCJICIOBAHUS MPU3HAKOB, CICTIJICHHBIX
CLIEIIJICHHOTO € ToJIoM», « KapuoTumsl Y HE CLCIJICHHBIX CIIOJIOM. PemaTh
YeJIOBEKA U KUBOTHBIX) TEHETUYECKUE 3a/1a4¥ HAa HACJICIOBAHUE

CUETUICHHBIX C TTOJIOM MPU3HAKOB

6.6 | I3MeHUYHBOCTb. HN3menunBoCTh. BHibl K3BMEHUNBOCTH: PackpriBaTh coziepxaHrue TEpPMUHOB
HenacnencrBennas HEHACJICACTBEHHASA U HACJICICTBCHHAS. Y MIOHATUHW: U3MEHYUBOCTb,
W3MEHYMBOCTh Posib cpenbl B HEHACHEACTBEHHOM HACJIEICTBEHHAs] U3MEHUYHBOCTb,

HEHACJIC/ICTBEHHAsI U3MECHUHUBOCTD,
MO U (DUKAIIMOHHAS U3BMEHYMBOCTD,
BapUAlMOHHBIN Psifl, BApUAHTA,
BapUaIlMOHHAs KpWBas, MPU3HAK,
HOpPMa PEAKILINH, KOJTUUYECTBCHHbBIC
Y Ka4E€CTBEHHBIEC ITPU3HAKH.
KinaccudgunmpoBaTh BUIbI
W3MEHUMBOCTHU U BBISBJISITh UX
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JHemoncmpayuu:

Tabnuywvl u cxemol.: «Bumgpl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHUYHBOCTBY.

Jlabopamophule u npakmuuecxkue
paoomuwl:

JlaGoparopHas padbota Ne 6. «M3yuenue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO Psiaa

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

U OOBSCHATH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

PaznuyaTh KOJIMYECTBEHHBIC

Y Ka4eCTBEHHBIC MMPU3HAKU; CTPOUTD
BApUAIIMOHHBIN psiJi, BAPUAITMOHHYIO
KPUBYIO, BBIYUCIISATh CPEIHEE 3HAUCHHE
MpU3HAKa

6.7

Hacnencrsennas
W3MEHYHBOCTH

HacnencrBenHast, uiny reHoTUnMyecKast
M3MeHYnBOCTh. KoMOMHaTHBHAs
U3MEHUYMBOCTh. Meno3 1 1oJI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTU. MyTalnoHHas
U3MEHYNBOCTD.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTa u NpU4YUHbBI MyTalUN.
MyrtareHnHbie (GaKTOPBbI.

3aKOH rOMOJIOTUYECKHUX PSJIOB

B HaCJIEJICTBEHHOU N3MEHYUBOCTHU
H. W. Basunosa. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTb.
Jemoncmpavyuu:

Ilopmpemui: I'. ne ®pu3, H. N1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAS

PackpriBaTh conepxaHrue TEpMUHOB
W TIOHSITUM: HAC/IEICTBCHHAS
W3MEHYUBOCTH, KOMOMHATHUBHAS
M3MEHYMBOCTh, MyTallHOHHASA
W3MEHYUBOCTh, MyTaHT, MYTAIUU:
T€HHBIE, XPOMOCOMHBIE€, T€HOMHBIC;

MOJIMIIION AN, aHCYIIIION AU, MyTarCHbI.

XapakTepu30BaTh HACJICACTBEHHYIO
M3MEHYHBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKUX PSIIOB

B HACJIEACTBEHHOM N3MEHUNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €r0
3HAYCHHUEUISI OMOJIOTMU M CCJICKIIUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH IPUUMHBI BOSHUKHOBEHUS
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M3MEHUYNBOCThY.

Obopyodosanue: MUKPOCKOII,
MuKporpenapar «Jlpo3oduna» (HopMma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TE€Ja); KOMHATHBIE PACTEHUS C TIECTPOM
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas pa6ota Ne 7. « AHamu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MUKpOIIpenapaTax»

MyTaIui, poJib (PaKTOpOB-MyTareHoB.
CpaBHUBaTh BUbl MyTallUii; BBISBISATH
MPUYUHBI HACJIEICTBEHHON
U3MEHYMBOCTH, UCTOYHUKH MyTareHOB
B OKpYyXalolieil cpene (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHUYNBOCTD

6.8

['eHetnka 1 310pOBBE
YeJloBeKa.

KonTposb 3Hanuii no
Teme "OCHOBBI
I'eneTuku. I'eHeTrka u
310pOBbE YeaoBeKa"

I'enetruka yenoseka. Kapuorun
YyeJI0OBEKa.

OCHOBHEBIC METOJIBI TCHETHUKH UEJIOBCKA:
TreHCaJIOTMUCCKHI, OJIU3HEI[OBBIN,
IIUTOTCHETHYCCKHUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKUI.
CoBpemeHHOEe Onpeie/ICHUE TeHOTHTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUTIMPOBAHUE, B TOM YHCJIC

¢ nomouipto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
yeJIoOBeKa: reHHbIe 00JIE3HH, 00JIE3HU

C HacJIeACTBEHHON
PEeAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE
0ose3an. ComaTH4YeCKue

Y TCHEPATUBHBIC MyTallUH.

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TIOHATHUI: KapUOTHI YEJIOBEKA,
IIUTOTCHETUYECKUIA METOI,
reHeaJIorMueCKuil METO/1, POJOCIOBHBIE,
OJIM3HEIOBBIN METOJI, HACIIEICTBEHHbIE
0oJie3HH: (MOHOTEHHBIE,

C HAaCJIEICTBEHHOMN
MIPEIPaACTIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TCHETHUECKOE
KOHCYJIbTUPOBaHUE.

[TepeuncriaTh 0COOCHHOCTH U3yUCHHUSI
TCHETHKH YEJIOBEKA; IPUBOINUTH
MIPUMEPHI HACJICICTBCHHBIX O0JIe3HEeH
YeJIOBEKa, XapaKTePU30BaTh METOIbI UX
poPIITaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEIMKO-TEHETHUECKOT O
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CtBOon0BBIC KIETKH. [ IpuHIIMIIBI
3I0POBOT0 00pa3a >KU3HU, THATHOCTHKH,
MPOQIITAKTUKA U JICUCHUS TCHETHYECKUX
OoJie3Hel. MeIuKO-reHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMUIMHCKON F€HETUKH

B IPEJAOTBPAILICHUH U JICUEHUHU
T€HETUYECKUX 3a00JI€BaHMI UeIOBEKa.
Jemoncmpavyuu:

Tabauuwl u cxemst: «HacmenoBanue
pesyc-aktopay, «['eHeTuka rpymnmn
KPOBI.

Jlabopamopnvle u npakmuyueckue
pabomol:

[Ipaktuueckas padora Ne 2.
«CocraBiieHHE U aHAJIN3 POIOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHUSL.
BBISBIATE ¥ CpaBHUBATH MEXTY COOOM
JTOMHHAHTHBIE U PELIECCUBHBIC IPU3HAKU
YeJI0BeKa.

CocTaBisTh U AHAIM3UPOBATH
POIOCIIOBHBIE YETIOBEKA

psanos H.W. BaBunosa

Htoro yacoB no teme 17

Tema 7. Cesiekiiust OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenekuus Kak HayKa 1 Cenekius Kak HayKa U IporLiecc. PackpeiBaTh conepxkaHrne TEPMHUHOB
U MPOLECC 3apOXKIECHUE CEIEKIUHU U JIOMECTUKALMA. | M MOHATHI: CEIEKINs, COPT, IIOPO/a,
3aKoH Yuenue H. 1. BaBunosa o neHrpax IITAMM, JTOMECTHKAIIHS,
TOMOJIOTUYECKUX MHOT000pa3usi U MPOUCXOKACHUS WJIM OJJOMAIIHUBAaHUE, LICHTPbI

KYJBTYPHBIX PACTCHUH.
LleHTpBI TPOUCXOKIACHUS TOMAITHUX

MHOT000pa3us ¥ MPOUCXOKICHUS
KYJBTYPHBIX PACTCHHI

KHNBOTHBIX. N XHMBOTHBIX, FI/I6pI/II[I/I33HI/I$I,
COpT, mopoJaa, mraMm. HCKyCCTBeHHBIﬁ 0T60p.
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JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauywl u cxemol: Kapta «LleHTpBI
MHOT000Pa3us ¥ MPOUCXOKICHUS
KyJbTYpHBIXpacTeHu», «Iloposas
JOMaITHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX PaCTEHUN».
Obopyoosanue: MyJISIKU TLIO/I0B

¥ KOPHEIUIOA0B JUKUX (OopM U
KYJIbTYPHBIX COPTOB paCTEHHUIA;
repbapuii «CeabCKOX031CTBEHHBIE
pacTeHus»

Ha3biBaTh 1 CpaBHUBATh OCHOBHBIE
ATambl Pa3BUTUS CENEKIINH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHul; pa3anydaTh LEHTPHI HA KapTe
MUpa, CBSI3bIBATH UX MECTOIOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh coOpTa KyJIBTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh POJIb CEJIEKIINU

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2 | Metonpl 3
JIOCTHIKCHUS
CEJIEKIIUH PACTECHUI

1 ) KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIIMU PACTCHUN U >KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CxpelrBaHue YUCTHIX JTMHUM.
I'ereposuc, uiu rubpuaHas cuia.
HepoacrBennoe ckpemnBanue —
ayTOpuauHr. OTaaneHHas
TUOpUAN3ALINS U €eyCTIeXH.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpeiBath copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, THAMBUAYAJIbHBIHI
0oTOOp, IKCTEPbEP, OIMZKOPOJACTBEHHOE
CKpelIMBaHue, YUCTasl INHUS, TE€TEPO3UC,
HEPOJICTBEHHOE CKpPEUIUBaHUE,
HMCKYCCTBEHHBI MyTareHes,
noymrionipl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT'0 0TOOpa (MaccoBOTO

Y UHIVUBUYAJBHOTO), BUBI
rubpuau3anmu (OJIU3KOPOJICTBEHHOM

Y OTJQJICHHOM), CIIOCOOBI MOTyUCHHUSI
MOJIUTIOUOB.
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pacTeHUM, >)KUBOTHBIX
UMUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. ®@. 1BanoB.
Tabauywl u cxemovl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnsie u npakmuueckue
pabomol:

Okckypeusi «OCHOBHBIE METO/IbI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U

ZKHUBOTHBIX (Ha CCJIICKIMOHHYIO CTAHIHIO,

IJIEMEHHYIO epmy,
COPTOMCHBITATENbHBIN Y4aCTOK
WM TETUIMYHOE XO34MCTBO)

[IpuBOINTH MPUMEPHI TOCTHKEHUN
CEJICKLIMU PACTCHUN U KUBOTHBIX.
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7.3 | buotexHomorus
KaK OTpacib
MIPOU3BOICTBA
OcHOBHBIC
OHMOJIOTHYCCKHUE
3aKOHOMEPHOCTHU
O6o06m1aromiee
MIOBTOPEHHUE
"Cenexnusa u
onorexHoyorusa"

buorexHomorus KaK 0Tpaciib
MPOU3BOJICTBA. ['eHHAs MHKEHEpUsl.
Oranbl co3nanus pekomouHantHou JJHK
U TPaHCTE€HHBIX opraHu3MoB. KieTtouHas
uHxeHepus. KieTtouHnsie KyJIbTyphl.
MUKpPOKIIOHATBFHOE Pa3MHOKECHHE
pacrennii. Knonuposanue
BrICOKOTTPOIYKTUBHBIX
CEJIbCKOXO03SIICTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKUE U ATUUECKUE TTPOOTIEMBI.
I'MO — reneTuuecku
MOJU(DUITUPOBAHHBIE OPTAHU3MBI.
Jemoncmpavyuu:

Tabnuywol u cxemor: «OOBEKTHI
onorexnonoruny, «Kimerounsie
KYJBTYPbI ¥ KIOHUPOBAHUEY,
«KoHcTpyupoBaHuer MepeHoc reHoB,
XPOMOCOM

JOCTHKEHUS OMOTEXHOJIOTUU B 00J1aCTH
MPOMBIIIIJICHHOCTH, CEITCKOTO X03SHCTBA
Y ME/IUIIUHBI.

[lepeuncnsTh U XapaKTEpPU30BATh
OCHOBHBIEMETO/IBI M JIOCTH)KCHUS
OMOUH)KEHEPHU.

OO6CyKIaTh SKOJOTHYECKHUE

U ATUYECKHUE aCHEKThl HEKOTOPBIX
HWCCIIEN0BAaHUN B 00J1acTH
OnoTexHOIOTHH (KJIOHHPOBAHUSA,
HCKYCCTBEHHOI'O OIUUIOJIOTBOPEHUS,
HaIpaBJICHHOTO W3MEHEHHUS TeHOMA

U CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB)
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HToro yacos 110 Teme 14
PesepBHOE Bpemst 5
OBIIEE KOJIMYECTBO 72
YACOB I10 ITPOTPAMME
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11 KJIACC
HaumenoBaunue
No KomauuectBoO OCHOBHBEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHoOe copepxaHue
/11 4acoB o0y4Jaronuxcs
y4eOHOTO0 IpeamMeTa

Tema 1. DBoJIOUOHHAS OMOJIOTHA

1.1 | DBomroMs 1 METOIBI

€€ U3YUYCHHUS

1

[Ipennockuiku BOSHUKHOBEHUS
ABOJIFOLIMOHHOUN TEOPHUH. DBOITIOLIMOHHAS
TEOpHs U €€ MECTO B OMOJIOTHUH.
Bimstnue 3BOIFOIMOHHOM TEOPUHN

Ha pa3BUTUE OMOJIOTUU U APYTHUXHAYK.
CBueTENHCTBA SBOJIOLUU.
IlaneoHTonornyeckue:
MOCJIEI0OBATEIBHOCTD MOSIBJICHHS BUJIOB
B [MAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie POPMBI.
buoreorpaduueckue: cxoncTBo

u paznuune (ayHbsl ¥ GIOPHI
MaTE€pPUKOB U OCTPOBOB.
OMOpPHOIOTHYECKHE:

CXOJICTBA U Pa3JINyusi IMOPUOHOB Pa3HBIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE:
TOMOJIOTUYHbIE, AHAIIOTUYHBIE,
PYAMMEHTApPHBIE OPTraHbl, ATABU3MBI.
MounekynsipHO-OMOXUMUYECKHUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpriBath comepkaHue TEPMUHOB
Y TIOHSATHI: SBOJIIOINS, TICPEXOTHBIC
dbopmbl, GUITOTEHETUYECKUE PSIIBI,
BU/JIBI-DHJIEMUKH, BUIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXOJICTBA,
OMOreHETUYECCKUM 3aKO0H,
TOMOJIOTUYHBIC U aHAJIOTUIHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[lepeuncnaTh OCHOBHBIE ATAIbI PAa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu3oBaTh CBUACTEILCTBA
ABOJTFOITUH: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHUOJIOTUIECKHE, CPABHUTEIILHO-
aHATOMHYECKHUE, MOJICKYIISIPHO-
OMOXMMHUYECKHE.

[IpuBoANTH TIPUMEPHI TIEPEXOTHBIX
dhopM OpraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[IpuBoauTH (HOPMYITUPOBKU 3aKOHOB
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MeTa00IMYECKUX MYTEeH y BCEX JKUBBIX | OMOT€HETUYECKOTO U 3apPO/IbIIIEBOrO
OpraHU3MOB. CXOJICTBA

Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, X. b. Jlamapxk,
Y. Japsun, B. O. KoBanesckuii,

K. M. Bap, 3. I'ekkens, ®. Mrosuep.
Tabauyvt u cxemoi: «Pa3Butne
OpPraHUYECKOro MUpa Ha 3eMJie,
penbedHbie TAOTUIIBI «3apOIBIIIH
MTO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCH.

Obopydosanue: dbuoreorpapuyeckas
KapTa MUpa; KoJuieKuust «Popmbl
COXPAHHOCTU UCKOTIAEMBIX KUBOTHBIX
U PacTEHUI»; BIIAYKHbIE MperapaThl
«Pa3Butue HacekoMoro», «Pa3sutue

JISATYIIKW
1.2 | Ucropus pa3BuTus 3 OposmronmonHasa teopus Y. /lapsuna. PackpeiBaTh coaepxkaHue TEPMUHOB
MPEICTABICHU I [Ipennoceuiku BO3HUKHOBEHUS Y IOHATHI: CHCTEMATHKA, €CTECTBEHHBIN
00 IBOITIOTTNH JlapBUHU3MA. [[BHKylIME CUIIBI Y UCKYCCTBEHHBIN 0TOOD.
PasButune Ouonoruu B ABOJIFOLIMU BUJIOB 110 [{apBUHY XapakTepu3oBaTb OCHOBHBIE
AOAPBUHOBCKAN (M30BITOYHOE PA3MHOKEHUE JBOJIIOLIMOHHBIE UJIEU, KOHLETILIUU
?Iepnozl. Pabora K. IIPU OTPaHUYEHHOCTH PECYPCOB, ¥ TEOPUH; CPABHMBATH B3IJIAIbIHA BUJ
VHHES
HEONpPEeICHHAs N3MEHUYUBOCTD, u sBomonuio K. Jlunnes, JK.b. Jlamapka,
DBOJIOLIMOHHAs
O0opb0a 3a CylleCTBOBAHHUE, Y. lapBuHa.
teopus JK.b. Jlamapka .
€CTECTBEHHBII 0TOOD). OuenuBarts Bkiaa JIMHHEsS B pa3BUTHE
CuHTeTHnyecKasi TeOpHst SBOIIOLUN CUCTEMATUKU U OOBACHSTH PUHIUIIBI
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(CTD) u ee OCHOBHBIETIOJIOKEHUS. OMHApHON HOMEHKJIATYPBHI.
Jlemoncmpavyuu: XapakTepu3oBaTh COACPIKAHNE
Ilopmpemuwi: K. Jlunneit, XK. b. Jlamapk, | 1 3HaYE€HHE PBOJIIOLIMOHHON KOHIIETIIINKT
Y. JdapBuH. K. b. Jlamapka.

Tabnuyvl u cxemor: «llomymsmmy, OueHnBaTh €CTECTBEHHO-HAYYHbIE
«Kapra-cxema MapuipyTa MyTeIIECTBUSl | U COLHAAIBHO-2KOHOMHUYECKHE

Y. Napsunay, «®@opMbl 00pbHObI MPEANOCHUIKA BOSHUKHOBEHHUS

3a CyILECTBOBAHUEY, « ECTECTBEHHBIN ABOJTIOLMOHHON Teopuun Y. /lapBuHa.
ot0op», «MHOroo0pasue cCopToB PackpeIBaTh coziepkaHue 3BOJIIOLIMOHHON
pacteHui», «MHoroo0pasue nopo; teopun. /lapBuHa; CpaBHUBATH
YKUBOTHBIX) HEOIIPEICIICHHYIO U OIIPEACIICHHYIO

W3MEHYHUBOCTbH, ECTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuceIBaTh MOJOXKEHUS CHHTETHYECKON
teopuu dBotonun (CTI) u 0ObIACHATDH
ee 3HaueHue JJISI0NOIOrHH

1.3 | Bux: kpurepun u 4 Muxpossomonus. [omynsnus kak PackpbiBaTh conepxanne TEpPMUHOB

CTPYKTYpA. CIVHUIIABHUIA Y DBOJIIOILMU. Y MIOHATUIN: MUKPOSBOJIIOLUS, BU/I,

[TonmymAnusa kak Kaxk Hemoncmpayuu: KPUTEPUU BUA, apeal, HOMyIALus,

3JIEMEHTapHAs Tabauywl u cxemor.: «llomymsimy, reHoOH ], MyTaIluu, KOMOUHAITUT

e¢IMHHUIA BUA «MyTanoHHass U3MEHYUBOCTH). TCHOB.

I'enernueckui ObopydosaHue: MUKPOCKOTI, XapakTepu30oBaTh BUJ KaK OCHOBHYIO

COCTaB HOMYJIALIUA MuUKpomnpenapat «Jlpozoduna» (Hopma, CUCTEMATUYECKYIO €IUHUILY

JlaGopartopHas MyTaru (OPMBIKPBUTEEB U OKPACKH 1 LIETTIOCTHYIO0 OMOJIOTHYECKYIO CUCTEMY.

pabota Tena), Mojenb-anrukaius «llepekpect | BeiaensaTs kpurepuu Buaa

«CpaBHEHHUE BUJIOB XPOMOCOM». (Mopdonornueckuit,
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o Jlabopamopnsle u npakmuueckue (bu3nonOorNUecKui,
MOP(}OJOrHIECKOM paoomowi: OMOXUMUYECKUM, TEHETUYECKUH,
y KPUTEPHUIO» JlaboparopHas padora Ne 1. «CpaBHEHUE | SKOJIOTHUECKHIA, FreorpaduuecKuii)

BHUJIOB IT0 MOP(OJIOTHYECKOMY KPUTEPHIO» U IPUMEHATH KPUTEPHH JIJIsI OITUCAHMS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh NOMYJISAIINIO KaK
CTPYKTYPHYIO €IMHUILY BUJA U
ABOJTIOIUU.

OnuchIBaTh NOIMYJISILAIO IO OCHOBHBIM
MOKA3aTEeIsAM: COCTaB, CTPYKTY
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1.4

JIBYKYIIIE CUITBI
(371eMeHTapHbIe

(haKTOPBI) BOJTIOIIHH.

N3zonupyromme
MEXaHHU3MBbI

JBrxymiye cuiibl ((haKTOphI) SBOJIOIIUN
BHUJIOB B NpUpoJie. MyTalmOHHbIN
mpoIiiecc ¥ KOMOWHATUBHAS
M3MEHYUBOCTD. [[OMyIsIMOHHBIE BOJTHBI
u apeiid renoB. M3omsius U MUTpanms.
Jemoncmpayuu:

Tabauyvt u cxemvi: «JIBUKYIINE CUITBI
ABOJTIOLIAM

PackpbIBaTh cofepkaHue TEPMUHOB

1 TTOHSATHIA: KOMOMHATUBHAS
U3MCHYHMBOCTD, MyTallUH, MyTaIldOHHBIN
MpoIIeCC, MOMYISIIUOHHBIC BOJHBI,
Jpeiid reHoB, W3OJIAIHS, MATPAIUH.
XapaKTepru30BaTh dJICMECHTAPHBIC
(haKTOPHI IBOJIIONMH: MyTaIlMOHHBIN
mporiecc, KOMOMHATHUBHAS
W3MEHYUBOCTD, TOMYJISIIMOHHBIC BOJHBI,
npeiid reHoB, U30JIAIMS, MATPAITH.
YcraHaBauBaTh NPUYUHHO-
CJICICTBCHHBIC CBSI3U MEXKTY
MEXaHH3MOM M PE3YIbTaTOM JICHCTBUS
JBIDKYIIHX CHJI (2JIEMEHTapPHBIX

(hakTOPOB) IBOJIIOITUU
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1.5 | EcTecTBeHHBIM OTOOD 3 EctecTBennsbIit 0oTO0p — HanpaBsitonuit | PackpsiBaTh conepxaHue TEPMUHOB
U ero (opmbl (GaKTop SBOIIOLUH. Y TIOHSATHI: €CTeCTBEHHBIN 0TOOpP, O0phOa
3axon Xapau- DOpMEBI €CTECTBEHHOTO 0TOOPA. 3a CyIIECTBOBAHHUE.
Baitn6epra. ITonoBoii Hemoncmpayuu: OnuceBaTh MEXaHU3M JICHCTBHS
or6op. Ctparerus Tabnuyer u cxemol: «EcTecTBEHHBIN €CTECTBEHHOI'O 0TOOPA.
Pa3MHOKEHHS otOop», «boprda 3a CylIeCTBOBAHUE) Xapaktepnu3oBaTh (hOPMBI €CTECTBEHHOTO

otOopa (ABMXKYIIUH, CTAOMIU3UPYIOIINA,
JTU3PYNTUBHBIN) U CPAaBHUBATh UX MEXKIY
CO0OH.

XapaktepusoBaTh 00pbOy
3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€

BU/JIbI (MEKBUJI0Basl, BHYTPUBHUIOBAS,
06oprOa c HeOIAroNPUATHEIMU
(dbakTopamMu BHEUIHEHN Cpe/ibl)
Pemrats 3a1aun Ha 3aKoH Xapu-

BaiinGepra
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1.6 | Pe3ynbrarel
HBOJTIOIUH:
MIPUCTIOCOOICHHOCTD
OpraHU3MOB U
BUI000pa30BaHUE
Ananranus
OpraHU3MOB K
YCJIOBUSIM OOUTAHUS
KaK pe3yJbTar
JNEUCTBUS
€CTECTBEHHOTO
otbopa
JlabopaTopHas
paborta «Onucanue
MPUCIIOCOOJIEHHOCTH
OpraHmsma 1 ee
OTHOCHUTEJILHOTO
XapakTepa»

[IprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3yJbTat 3Boronuu. [Ipumepsr
MPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl U uIoaganTaIy.
Bunu BunooOpaszoBanue.

Kpurepuu Buga. OcHOBHBIE (DOPMBI
BHUJ1000pa30BaHus: reorpapuieckoe,
HKOJIOTMYECKOE.

Hemoncmpayuu:

Tabauywl u cxemol:
«IIpucnocoOIEHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BunooOpa3oBaHue»,
«IKOJIOTUYECKOE BU00OPA30BAHUE.
Obopyoosanue:

kosutekuus «IIpumepsl 3aUTHBIX
MIPUCTIOCOOICHUN Y JKUBOTHBIXY,

PackpeiBaTh coep>kaHne TEPMUHOB

Y TIOHSATHUI: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIHCTBCHHAS U
npeocTeperampolas oKpacka,
MacCKHPOBKa, BUI000Pa30BaHHE.
OnuceIBaTh MEXaHNW3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBIABIATH 110 M300paKEHUSM, HA KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MPUMEpPHI
MPUCIIOCOOJICHHOCTH PACTCHUI

U KUBOTHBIX K YCJIOBHUSIMCPEIbI
oOWTaHUs, TOKa3bIBaTh OTHOCUTEIHLHYTO
1eJIeCO00Pa3HOCTh MPUCITIOCOOJIEHUH.
XapakTepu3oBaTh CIIOCOOBI

¥ MEXaHU3MbI BUJ000PA30BaHUS;
OMKCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIUSI HACEKOMBIX C Pa3TUYHBIMU PackpriBath cojiepxaHue TEPMUHOB
TUIAMHM OKPACKU; HAGOP IUIONOB Y TMIOHATHN: CHCTEMaTHKa, KilacCu(puKaIus
A CEMSIH. (GhOpMBI IKOJOTHYECKOTO
Jladopamopnuie u npakmuyeckue U TeorpaduyecKoro BHI000pa30BaHM
paoomoi:
JlabopaTtopHas pabota Ne 2. «Onucanue
MIPUCIIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepa
1.7 | HampaBneHus 3 Makpo3Boronus. PackpsiBaTh coaep:kaHue TEPMUHOB
MaKpO3BOJIIOIUN dopMbl IBOJIIOIUU: PUTIETUUYECKAS, Y MIOHSTUN: MaKpOIBOTIONUSI, (PrtOreHe3,
[Tyt noctuxeHus JIUBEPIreHTHAs, KOHBEPIE€HTHAs, OMOJIOTHYECKUM MPOTrpecc U perpecc,
OMOJIOTMYECKOTO napasuienbHas. HeoOpatumocThb apomop}o3, uaroananrarus, oomas
nporpecca. sBoJiro1uu. [Ipoucxoxaenue JereHepanus, aJarnTuBHas pagualius.
dopmpbl OT HECIIEIUATIM3UPOBAHHBIX XapakTepu3oBaTh (hOPMBbI IBOJFOIUH.
HanpaBJICHHOMN IIPEJIKOB. BrisiBnsiTe apoMopdo3bl
sposrorun. O0mme [Iporpeccupytoiias crierain3aims. Y UJIMOAIaNTallii ypacTEHU I
3aKOHOMEPHOCTH AJlanTUBHAS paaualus. W KUBOTHBIX.
SBOJIIOLIUU Jlemoncmpauuu: CpaBHUBaTh OUOJOTUYECKUN TPOrpecc
Ilopmpemsi: A. H. CeBep1i0B. 1 OMoJIoru4ecKkuii perpecc, apoMopdos,
Tabauyvt u cxemol: «KApoMopdo3bIy, HIM0aanTallUI0 U OOIIYIO
«Mnnoananranumny, « O01as JiereHepaIuio.
JIeTeHEePaLIs. BBISIBISTE B3aUMOCBSI3U MEXKTY Ty TSAMHU
Obopyoosanue: monenb « OCHOBHbBIE Y HaIpaBJICHUSIMU SBOJIIOIIUU
HaIpaBJICHUS DBOJIIOIUNY; 00BEMHAs Yy pacTeHHI U KUBOTHBIX
MoJiesib «CTpoeHue roJOBHOIO MO3Tra
MMO3BOHOYHBIX)
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1.8

Cucrema pacteHuit u
KUBOTHBIX -
oTOOpakeHue
HBOJTIOITUHT
Obo6maromiee
OBTOpPEHHUE
"DBOJIIOIMOHHOE
teopus Y./Japeuna’

'

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHYECKYIO €IMHUILLY
U 1IEJIOCTHYIO OMOJIOTMYECKYIO0 CUCTEMY

HToro yacoB mo teme

21
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emuie

2.1 | Pa3Butne 2
IIPEACTABIICHUM O
IIPOUCXOKICHUN
’KHU3HHU Ha 3eMiie.

Hcropust xxu3nun

Ha 3eMJIe 1 METObI
€€ U3YUYCHUS.
I'mnoTe3nl
MIPOUCXOKICHUSA
’KHM3HHU Ha 3eMiie

Jlonay4dHble npeCcTaBICHUS

0 3apOoXJeHUM XKU3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: abMOTeHe3 UITAHCTIEPMHUSI.
XUMHUUYECKAas HBOJIIOIHS.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX
BEIIIECTB U3HEOPTAHUYECKUX.
DKCNEpUMEHTAIBLHOE MOATBEPKICHUE
XUMHUYECKOUN SBOJIIOLIHH.

HauanbHble Tarbl OM0JIOrHYecKon
sBosionuu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MTPOTOKJIETKHU.
[lepBbie KIETKU U UX YBOJIOLIMS.
dopMHUpOBaHUE OCHOBHBIX IPYIII
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Tlopmpempor:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapun, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HUKHOBEHUE
CoHEYHOM CHCTEMBIDY,

«Pa3BuTHE OPraHNYECKOro MUpay,
«PacturenpHas kieTkay, « KuBoTHast
KieTkay, «[Ipokaprornueckas
KJIETKa»

PackpbiBaTh copep:kaHrne TEPMUHOB

U MTOHSITUH: KpEeallMOHU3M, aOHOTeHE3,
BUTAJIM3M, [TaHCTIEPMUS, OMOII033,
KOalepBaThbl, IPOOMOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HCTOPHUYECKOIO MPOIIJIOTro 3eMJIN.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOTHYECKOMN
HBOJIIOLIHH.

N3narath coliepaHue ruroTe3 U TeOpui
BO3HUKHOBEHUS KU3HU HA 3eMJie
(kpealmoHn3Ma, CaMOTIPOU3BOILHOTO
3apOKIeHUs] (CTIOHTAHHOTO),
naHcrepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcniepuMenTsl C. Mumiepa
u I'. FOpu 1o noiayyeHuto OpraHnyecKux
BEILIECTB U3 HEOPTaHUYECKUX IMyTEeM
a0MOreHHOTO CHHTE3a
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2.2 | OcHOBHBIE dTAMbI Pa3Butue xxu3Hu Ha 3eMJie Mo Ipam PackpsIBaTh coziepkanue TEPMUHOB
ABOJIIOLIUN u niepuojam. Karapxeii. Apxerckas Y TIOHSTHI: 30H, 3pa, NEPHUO/I,
OPTraHUYECKOTO MUpa Y IPpOTepO30McKas 3pbl. [laneosoiickas apoMop(03bl, UINOANANTAIINH.

Ha 3eMJie, pa3BUTHE Apa U ee MePHOJIbl: KEeMOPHUICKHUA, 3HaTh MOCIE0BATEILHOCTh JOHOB:

YKA3HU I10 3paM U OPJIOBUKCKHH, CUITYPUHCKHUH, KaTapxeu, apxeu, MpoTepo30i,

MepruoIam JICBOHCKUM, KAMEHHOYT OJIbHBIN, baHepo30ii; 3p: apxenckas,
IIEPMCKUH. MPOTEPO30MCKAsL, TAJIEO30MCKas,
Me3o30HCKast 3pa U €€ MEPUOIBI: ME3030MCKast, KATHO30MCKasl; IEPUOJIOB:
TPUACOBBIN, FOPCKHI, METTOBOM. KEeMOPUICKUM, OPJOBUKCKUM,
Kaitno3o0lickas 3pa u ee epruoabl: CUITYPUHCKHUI, IEBOHCKUU,
MMAJICOTCHOBBIN, HEOT€HOBBI, KaMEHHOYTOJIbHBIN, IEPMCKHUI,
AHTPOIIOTCHOBBIM. TPUACOBBIN, FOPCKUI, MEJIOBOM,
XapakTepucTrKa KJIImMara I1aJICOT€HOBBIM U HEOT€HOBBIN,
Y T€OJIOTUYECKUX MTPOLIECCOB. OCHOBHBIE | aHTPOIOIEHOBBI.
STamnbl S3BOJIOUUN PACTUTEIILHOTO U XapaKTepu30BaTh OCHOBHBIE COOBITHS
YKUBOTHOTO Mupa. Apomopho3bl B Pa3BUTUH OPTAaHUYECKOTO MUpPA
y pacTeHHi 1 )KUBOTHBIX. [TosiBIIeHME, 10 3paM U MepruoaaM reoJoruueckoi
pacUBET ¥ BBIMUPAHUE TPYIIN )KUBBIX HUCTOPUU; dTAIlbl PA3BUTHUS
OpraHu3MOB. PaCTUTENILHOTO U )KUBOTHOTO MHUPA.
Hemoncmpayuu: Boeienuth riaBHbIC apoMOp(O3bI
Tabnuyer u cxemoi: «PazButue pacTeHU! U )KUBOTHBIX.
OPTraHUYECKOTO MUPay, CpaBHUBaTh MEXTy COOOM
r€OXpPOHOJIOTHYECKas TabJINIIA; MIPEJICTABUTENICN CUCTEMATUUYECKHUX
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH IPYIIIT OPraHKW3MOB, BBISIBIISITh YEPThI
MCKOIA€MbIX )KUBOTHBIX U PACTCHUI. YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
Jlabopamopusie u npakmuyueckue K YCJIOBUSIM KU3HU
paoomoi:
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[TpakTrueckas pabota Ne 1. «3yuenue
MCKOIIA€MbIX OCTAaTKOB pPaCTEHUI

Y JKABOTHBIX B KOJUICKIIHSIX).
DKCKypcust « DBOJIOLIMS
OpraHU4EeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-HAyUYHBIN
WIMKPAEBETUECKUN MY3€il)

2.3 | OcHOBHBIE
ATallbl
ABOJTIOIIUHN
OpraHUYEeCKOr
0 MHUpa Ha
3eme.
Kaiinazon
[IpakTnueckas
pabota
«3yuenne
HCKOTIa€MBbIX
OCTaTKOB
pacTeHuil u
YKUBOTHBIX B
KOJUTCKITUSIX).
CoBpemeHHas
cucreMa
OPraHUYeCKOIro MUpPa

CucremMa OpraHm4ecKkoro Mupa Kak
oTpaxkeHue 3BoJaronnd. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIbI OPraHU3MOB.

Jemoncmpayuu:
Tabauywl u cxemor: «CoBpeMeHHast
CUCTEMA OPraHUYECKOTO MHUPA»

PackpriBaTh coaepkaHue TEPMUHOB

Y MOHATUI: CHCTEMATHKA, UCKYCCTBEHHAs
U €CTECTBEHHAs KJlacCU(pUKaIus,
OMHapHasg HOMEHKJIaTypa, TPUHIUI
MEPAPXUYHOCTH.

XapakTepu3oBaTb COBPEMEHHYIO
CUCTEMY OPTaHMYECKOI0 MHUpa
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2.4 | TlomoxxeHue yejaoBeKka B
CHUCTEME KUBOTHOTO
MHpa

DBOJIOLHA YeI0BEKa. AHTPOIIOJIOT U
KakK HayKa. Pa3BuTue npeacraBieHun
O IIPOUCXOKICHNN YeJIoBeKa. MeTo bl
U3y4deHus aHTpororenesa. Cxoacraa
Y pa3iInuusl 4YE€JIOBEKA U )KUBOTHBIX.

CucremaTnyeckoe MoJI0KEeHHE YeJIOBEKA.

Hemoncmpayuu:

lopmpemuwi: Y. JlapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00e3bsSIH».

ObopyoosaHue: cienku

PackpeiBaTh cojiepaHue TEPMUHOB
Y TTIOHSATHN: aHTPOITOJIOTUs,
AHTPOINOIEHE3, YEIIOBEK Pa3yMHbIN
(Homo sapiens), mpsiMOXOXkKIeHUE,
BTOpAasi CUTHAJIbHASI CUCTEMA.
[lepeuncnsaTh 3a/1a4u AaHTPOIIOJIOTUH,
ATAIBICTAHOBJICHUS U Pa3BUTHS
MPEACTABICHUIN O MPOUCXOKICHUH
YEJI0BEKa.

N3narate OCHOBHBIE MOJIOKEHUS
teopun Y. J[apBuHA, KPUTHYECKU
OILICHMBATh HEHAYUYHYIOMH(OPMAIIUIO
O TIPOUCXOKJICHUH YEJIOBEKA.
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WIMH300pKEHUST KAMCHHBIX OPYIUH
NEPBOOBITHOTO YeIOBEKa: KaMHH-
qomepsl, pyousa, ckpedia

3HATh CHCTEMATHUECKOE TOJI0KEHHUE
Brua Homo sapiens, mepedncisiTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro YpOBHS (THII, KJIacC, OTPSIT

u 1p.).

YcTaHaBIMBATh YEPTHI CXOJICTBA H
pa3IMunivYesoBeKa 1 )KUBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUH O POUCXOKICHUH
YeJIOBEeKa JIJIsl TIOHUMaHUsI MeCTa U POJIH
YeIIOBEKa B TPUPOJIC

MBIIICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMUYECKUX YEPT CTPOCHHUS YeTOBEKa
U 4eJIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MECTa AJIEOHTOJIOTMUYECKUX
HAXOJOK MPEIKOBCOBPEMEHHOTO
YeJIOBEKay.

Obopyoosanue: MK
«IIponcxoxnenue yenoseka
(Ma7ICOHTOIOTUYECKHE HAXOJIKH )»

2.5 | JIBWKyIIHE CUIIBI 2 JIBrkytue cuiibl ((hakTophbl) PackpsIBaTh cojiepkaHue TEPMUHOB
(paxTopsr) anTponorenesa. Haciencrsennas Y TIOHATHI: PaKTOpbl aHTPONOTeHE3a,
aHTpPOIIOreHe3a M3MEHYUBOCTh U €CTECTBEHHBIM OTOOP. IpyIIIOBOE COTPYAHUYECTBO, PEYb,
DBOJIIOLUS YEJIOBEKA OO61iecTBeHHBIN 00pa3 KU3HU, opyauiiHas 1esITeIbHOCTD,
(aHTpOTIOTEHE3) M3TOTOBJICHHUE OPYIHI Tpy.a, noJIMMoppu3m.

XapakTepu30BaTh IBUKYIIUE CUITBI
(dakToOphl) aHTpOIIOTEHE3A:
OMOJIOTUYECKHE U COIUAJIbHEIC,
CpPaBHUBATH UX MEXIYy COO0H
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2.6 | OcHOBHBIC CTaIUH OCHOBHBIE CTAJIUU U BETBU IBOJIIOIIUU PackpriBaTh conep:kaHre TEpPMUHOB

ABOJIIOIIUM YEJIOBEKA YEeJI0BEKa: aBCTPAJIONUTEKH, HeoBeK Y TIOHSITUIA: aBCTPAJIONUTEK, YEIIOBEK

yMeIbii, YenoBek NpsAMOXOASIINM, YMEJIbIW, YEJIOBEK NPSIMOXOASAIINN,

UYenoBek HeaHAepTaIbCKUW, YenoBek HEaHJiepTajel, KpOMaHbOHEI,

pPa3yMHBIA COBPEMEHHOTO THIIA. HEOJIMTUYECKAST PEBOJIIOLIHUS,

Haxonku nckonaemMpix OCTaHKOB, NepBOOBITHOE UCKYCCTBO.

BpeMs CYIIECTBOBaHUS, 00JIaCTh XapakTepu30BaTh U CPAaBHUBATH MEXKIY

pacrpocTpaHeHus, 00beM IroJIOBHOTO c000l OCHOBHBIE CTAJIUH IBOJIIOIIUU

Mo3ra, 00pa3 )KU3HU, OPY/IHSL. YeJI0BEKa: XPOHOJIOTUYECKUM BO3PACT,

Jemoncmpayuu: apeaJ pacrnpocTpaHeHusl, 00beM

Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOT'O MO3ra, 00pa3 KU3HU

IIAJICOHTOJIOTMYECKUX HAXOJOK IIPEAKOB | U OPYIUsS TpyAa

COBPEMEHHOT'O YEJIOBEKAY,

«JlpeBHeimme moan», «pesHue

mroan», «llepBbie COBpEMEHHBIE JIFOIN.

OO0opyioBaHKE: MYJISIKU

«IIpoucxoxaenue yenoBeka» (OOCTHI

aBCTPAJIONMUTEKA, TUTEKAHTPOIIA,

HeaHJIepTallblia, KP)OMAaHbOHIIA); CICTKU

WJTU U300paKeHUsI KAMEHHBIX OpYIUi

MEePBOOBITHOTO YEJIOBEKA: KAMHU-

YOImepsl, pyousna, ckpedia

2.7 | YenmoBedeckue pachl U Yenopeueckue packl. OCHOBHbBIE PackpsIBaTh coziepkaHuE TEPMUHOB
PUPOIHBIE OOJIbIIIME PaChl: €BPOICOUTHAS Y TIOHSITUI: pachl, pacoreHe3, Coluai-
aJanTanyuy 4ejaoBeKa (eBpazwmiickasi), HErpo-aBCTpagouaHas JIAPBUHU3M, PACU3M, METHCALUS.
DBOIIONHS YeJIOBEKa (?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS XapakTepu30oBaTh U CPABHUBATH
(aHTpOIIOTEHE3). (a3uarcko-aMepukaHckas). YepTsl IIpencraBuTteneil yea0BEUYECKHUX pac,
JIBIIKYIIIHE CHITBI pacKpbIBaTh NPUYNHBEI 1 MEXAaHU3MBI
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(dakTophr) MPUCIIOCOOJICHHOCTH MpeICTaBUTENEH pacorenesa, ePeYrcisiTh U MPUBOIUTH
aHTPOIIOrCHE3a YeJIOBEYECKUXpac MIPUMEPHI MPUCTIOCOOTIEHHOCTH Y€JIOBEKA
KonrposbHas padora 1o K YCJIOBHUSIM CYILIECTBOBaHHUS. ENMHCTBO K YCJIOBUSIM CPEJIbl, IIPUMEPHI
TéMaMm. yesnoBedyeckux pac. Kpurnka MIPUCIIOCOOUTEILHOTO3HAYEHHUS PACOBBIX
«BO3HUKHOBEHNE 1 COLMAJILHOTO JIAPBHHKU3MA M pacu3Mma. | NPM3HAKOB.
ga3BHTHe KU3HH Ha Jemoncmpauuu: Jloka3pIBaTh €AMHCTBO Bua Homo
M Tabruywt u cxemol: «UenoBedeckue pacel»| Sapiens, HAYYHYIO HECOCTOATENBLHOCTh
PACOBBIX TE€OPHUM, UAECH COLMATIBHOTO
JApBUHW3MA U pacu3ma
74
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HToro yacoB mo teme

15

Tema 3. Opranusmsbl 1 OKpY KA cpeaa

3.1 | Dkonorust Kak Hayka 2 DKoJIorus Kak Hayka. 3ajauuu pa3fensl | PackpbiBaTh copepkaHue TEPMUHOB
OcHOBEI HKOJIOTUH. Y TIOHATHUI: KOJIOTUs, TIOJIEBBIE
panuoHalIbHOI'O MeToabl SKOJIOTUYECKUX UCCIIEIOBAHUM. | HAOIIOACHHUS, SKCIIEPUMEHTHI,
[pUPONIOIIOIL30BAHIA DKOJIOrHYECKOE MUPOBO33PEHHE MOHUTOPHUHT OKPYKAIOIICH CPEJIbI,

COBPEMEHHOTO YEJIOBEKA. MOJICJINPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHPOBO33PEHHE.

Ilopmpemeoi: A. I'ymO0IB1T, IlepeuncnsaTh 3a/1a4u 3KOJIOTHH, €€
K. ®@. Pynpe, O. I'ekkens. pa3zeiibl UCBSI3U C IPYTUMH HAyKaMH.
Tabnuyer u cxemvr: xapta «lIpupoansie | XapakTepu3oBaTh METOIBI

30HBI 3eMJIN» HKOJIOTUYECKUX UCCIIEI0BAHUI

3.2 | Cpenbl oOUTaHUs U 4 Cpenbl oOuTaHusi OpraHu3MoB: BojiHasA, | PackpbiBaTh comepkaHUEe TEPMUHOB
9KOJIOTHUYECKHE HA3€MHO-BO3/1yIlIHAsl, [IOYBEHHAs, U TIOHATUI: cpesia OOUTaHuUs,
(bakTopsI BHYTPHU-OpPraHU3MEHHAs. AKOJIOTHYECKUE (PaKTOPHI,
HKOJIOTMYECKUE HUIIIH. OKojoruueckue GaKkTophl. OMOJIOTMYECKUN ONTUMYM,
DKOJIOTUYECKUE Krnaccudukaius sK010rmaeckux OTrPaHUYMBAIOIINNA (JIMMUTUPYIOLIUIN )
MTUPAMHIBI
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(akTOpOB: a0MOTHYECKHE, ONOTHYECKUE
U aHTPOIIOT€HHBIE.

JleiicTBHE KOJIOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauywl u cxemst: «CpenploOUTaHUS
OpPraHU3MOB»

dbaxkrop.

XapakTepu30BaTh YCIOBUS CPE
OOUTaHMsI OPTaHU3MOB;
KJIacCU(DUIMPOBATH U XapaKTEPHU30BaTh
AKOJIOTHYECKHE (PAKTOPHI: a0MOTUIECKHE,
OMOTUYECKHUE U AaHTPOIIOTCHHBIE.
OmmceIBaTh IEUCTBUE YKOJIOTHUICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEILHOCTH
pPacTEHUI U JKMBOTHBIXPA3HBIX CPEJl
oOHnTaHUA

3.3 | AGuoTuyeckue AOuotuueckue pakTophl: CBET, PackpsIBaTh coJiep:kaHUE TEPMUHOB
bakTophI TeMreparypa, BIaXXHOCTb. Y TIOHATHIA: abMoTUYecKue (haKTOPHI,
dotonepuoansm.IIpucrnocobneHus dboTonepuoansm, OUOIOTUYECKHE
OpPraHMU3MOB K JIEHCTBUIO A0MOTUYECKUX | PUTMBIL.
bakTopoB. bruonornueckuepuTMBI. AHanu3upoBaTh ACHCTBUE CBETA,
Jemoncmpayuu: TEMIEPATYpPBbI, BIAKHOCTH HA OPTaHU3MBbI
Tabauywl u cxemol: «DOTONEPUOAN3IMY». | ¥ IPUBOTUTH IPUMEPHI
Jlabopamopnwie u npakmuueckue MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
paoomowi: [IpoBomuTh OHoNIOTHUECKIE HAOIIOICHUS
JlaGopartopnas paborta No 3. 1 0OPMIIATH PE3yJIbTAThl MPOBEICHHBIX
«Mopdonoruueckue 0cCOOEHHOCTH HaOIIOAeHUN
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETA Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa»
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3.4 | buotnyeckue buotnueckue paxropsl. Busr PackpsIBaTh coliepkaHue TEPMUHOB
bakTopsl OMOTHUYECKUX B3aUMOJCHCTBUM: Y TIOHATHI:0M0oTHYECKHE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUIECTBO, CHUMOMO03 XUIHAYECTBO, MTAPA3UTHU3M,
u ero gopmsl. [Tapazutusm, koonepauus, | KOHKYPEHIIUs, MyTyaIu3M, CHMOHO3,
MYTYaJIU3M, KOMMEHCAJINU3M KOMMEHCAIN3M, HaXJICOHNYECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTRBO). KBAPTUPAHCTBO, aMEHCAIU3M,
AMeHcanu3M, HEUTPAIU3M. HEUTPAIIU3M.
3HaueHne OMOTHYECKUX XapaxkTepu3oBaTh OMOTUUYECKUE
B3aUMOJICMCTBUM JJIS1 CYILIECTBOBAHUS (haKTOpHI ¥ BUJIBIB3aUMOOTHOIIICHU
OpPraHMU3MOB B IIPUPOIHBIX COOOUIECTBAX. | MEX/Ty OPTaHU3MaMM; IIPUBOJIUTH
Jemoncmpayuu: MPUMEPHI B3AaUMHOU
Tabauywl u cxemwl: «llnuieBbIe TS MIPUCIIOCOOJICHHOCTH OPTraHNU3MOB.
CpaBHUBATh MEX]y COOOU BUIBI
OMOTHYCCKUXB3aUMOJCHCTBUI
OpraHn3MOB
3.5 | Okonoruyeckue DKOJOTMYECKUE XapaKTEPUCTUKHU PackpriBaTh copepxanmue TEPMUHOB
XapaKTePUCTUKU nonyssiuuu. OCHOBHBICTIOKA3aTEN Y IOHATUH:TIOIYJISALMS, YUCITICHHOCTb,
BUJIA U TIOITYJISIITAN MOMYJISILUU: YACIEHHOCTD, INIOTHOCTD, IJIOTHOCTbh, POXKIAEMOCTh, CMEPTHOCTb,
OCHOBHBIC THIIBI POXKIIAEMOCTh, CMEPTHOCTD, IIPUPOCT, MIPUPOCT, MUTPALUS, TUHAMHUKA
AKOJIOTUUYECKHUX Murpamus. J[nHaMmuka 4uciIeHHOCTH YU CJICHHOCTH TOIYJISLIUY.
B3aUMOJICHCTBUH. MOMYJISILIUY U €€ PEryJIsus. XapakTepu30BaTh OCHOBHbBIC TOKA3ATEIIH
Hemoncmpayuu: Y OKOJIOTUYECKYIO CTPYKTYPY
Tabauywl u cxemol.: «llomymsium, MOMYJISILINY; ONUCHIBATH MEXAHU3MBI
«3aKOHOMEPHOCTH POCTA YUCIICHHOCTH PETYJISIIUYU YUCIEHHOCTH NOMYJISIIAN
NOMYJSINUNA UHOY30pUU-TYPETbKNY.
Jlabopamopnvie u npakmuueckue
paoomowi:
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[Ipaktrueckas padora Ne 2. «Iloxcuer
IJIOTHOCTH MOITYJISIUNA pa3HbIX BUJIOB
pacTEHUIN»
Hroro yacoB no teme 16
Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI
4.1 | CoobmiecTBa 2 Coo0111ecTBO OpraHru3MOB — OMOIIEHO3. PackpeiBaTh cojiepaHue TEPMUHOB
OpraHU3MOB CtpykTyphl OHOIIEH03a: BUIOBas, Y TIOHSTHUI:0MOIIEHO3, YKOCUCTEMA,
OKoJoruyec MPOCTPAHCTBEHHAA, TpOPUUECKas OMOreo1eH03, BHUJIbI-IOMUHAHTHI,
KHe (mueBasi). Buabl-qOMUHAHTHI. AKOJIOTHYECKas HUIIIA.
CHUCTEMBI. CBsi3u B OHOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Cykueccun Jlemoncmpauuu: (coo0111eCcTBO), €r0 BUIOBYIO,
Tabauywl u cxemol: «llumesslie nenu», MPOCTPAHCTBEHHYIO U TPO(YUUYECKYIO
«buoIIeHO3: COCTaB U CTPYKTYpay. CTPYKTYPBL.
ObopyoosaHue: MOJEb-aNIUIAKAIUS OOBSACHITH POJbL KOMIIOHEHTOB
«TunnuHbpie OMOLIEHO3bI»; repOapHii OMOLIEHO3a B MOJAEPKAHUU €TO0
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPHI U CYIICCTBOBAHUS
KOJUIeKIus «broneHos» Ha ONPEACICHHON TEPPUTOPHH.
OOBIICHATH OMOJIOTHUECKHI CMBICIT
SIPYCHOCTHU WJIMCTOBOM MO3auKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TTPOCTPAHCTBEHHYIO
U TpO(OUUECKYIOCTPYKTYPHBI, CBSI3U
MEX]ly OpraHu3MaMu
4.2 | OcHOBHEBIE 1 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackpbhiBaTh conepikaHie TEPMUHOB
IOKa3aTen [TonsiTue 06 3xOoCUCTEME Y TIOHSITHI: SKOCHUCTEMa, OMOTEOIIEHO3,
KOCUCTEMBL. 1 OMOTEOIIeHO3E. MPOAYLEHTBI, KOHCYMEHTBI, PELYLIEHTHI,
DKOJIOrMYECKUe QOYHKIMOHATbHBIE KOMIIOHEHTBI TpouuecKkue ypoBHH, MUIIEBas
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IMUpaMHuabI.
CaoiicTBa
3KOCUCTEM.
Cykueccus
79
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AKOCHUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,
PEAYLEHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (muieBpie) ypoOBHU
sKkocucTeMsl. [luieBbie 1enu u ceTH.
OCHOBHBIE MMOKA3aTEJIN SKOCUCTEMBI:
Oouomacca, NpoAYyKIHs. IKOJIOTHYECKUE
MAPAMHUJIBL: TPOAYKIUHU, YUCIEHHOCTH,
ouomaccel. CBOMCTBA IKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

IIETb U CETh, IKOJIOTUICCKHUE
UPaMHUJIBI, OMoMacca, PO TyKITHS,
CYKIIECCHSI.

XapakTepru30BaTh CBOMCTBA SKOCUCTEMBI
(ee crtoCOOHOCTH K JUTUTEIHHOMY
CaMOTIOJIZICP>KaHUIO0, OTHOCUTEIIEHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0O0XOIMMOCTh MOTOKA YHEPTUN ).
CpaBHHBaTh MTACTOUIITHBIC U JICTPUTHBIC
MUIIEBbIC 1IENH, TPOPUUECKUE YPOBHU
HKOCUCTEMBI.

Paznmmuate mupamMuapl MPOTyKITAH,

Cyxkueccust. NMpaMUAbl YACIEHHOCTH U IMPAMU/IBI
Jlemoncmpavyuu: Ouromacchl.

Hopmpemuwi: A. [Ix. Tencnu, CocTaBisTh UENH U CETH MTUTAHUS.

B. H. Cykaues. IlepeuncnsaTb CBOMCTBA IKOCUCTEM:

Tabnuywl u cxemol: «IIpuponnsie
coobmecTBay, «Llernmm nmuranusy,
«IKOJIOTUYECKAS TUPAMUIA»

YCTOHYMBOCTb, CAMOPETYJISALINS,
pa3BuTHE (CyKIIeCCus).

OmnuceIBaTh MEXaHU3M MOAEPKAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu30BaTh CYKIIECCUH, BBISBIATh
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCUCTEM

4.3 | IIpupoansie [TpupoaHbIe S5KOCUCTEMBI. PackpriBaTh cogepkaHue TEpMUHOB
OKOCHUCTEMBI OKOCHUCTEMBI PEK U 03€P. U TIOHSTHUM: BOIJHBIC DKOCUCTEMBI,
DKocucTeMa XBOMHOTO WIIH 6I/IOF€0H€HOBI>I, (I)I/ITOHJIaHKTOH,
IMUPOKOJIUCTBCHHOT'O JICCA. 300IINIaHKTOH, 6€HTOC, rymyc.
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Hemoncmpayuu:

Tabauywl u cxemol: «IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«DKocuCTEMAa XBOMHOTO JIeCay,
«buroneHo3 Bogoema.

Obopyoosanue: TepOAPUH U KOJIICKITUN
PACTEHHI U JKUBOTHBIX,
MPUHAJICKAIINX K Pa3HBIM
HKOJIOTMYECKUM TPYIIIaM OJJHOTO BUAA

[TpuBOUTH IPUMEPHI MPUPOTHBIX
HKOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBATh Ha3€MHBIC U BOJIHBIC
HKOCHUCTEMBI; OPraHU3MBl, 00pa3yroue
pasHbie TpOo(hUYECKUE YPOBHH

4.4 | AaTponoreHHbIe AHTPOIOTE€HHBIE SKOCUCTEMBI. PackpeiBaTh coepkaHnne TEPMUHOB
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. Y MIOHSITUI: aHTPOIIOT€HHAs IKOCUCTEMA,
Ypboskocuctemsl. buonornyeckoe arposKocucTemMa, ypoosKkocucTema,
U X035iCTBEHHOE 3HAUCHUE OonopazHoobOpasue.
arpodKOCUCTEM U YPOOIKOCHUCTEM. XapaxkTepu3oBaTh arpodKOCUCTEMBI
buopasnooOpasue kak dpakTop 1 ypOO3IKOCUCTEMBI, 0COOCHHOCTH UX
YCTOMYMBOCTH 3KocucTeM. COXpaHEHUE | CYIIeCTBOBAHUSI.
OMOJIOTMYECKOTO pazHoo0pa3us [IpuBOANTH MPUMEPHI AHTPOIOTEHHBIX
Ha 3emie. HKOCHUCTEM CBOEH MECTHOCTH, OTTUCHIBATH
Jemoncmpayuu: WX BUJOBOM COCTaB U CTPYKTYpY.
Tabauywl u cxemwl: KATPOLICHO3Y. CpaBHUBATh COCTaB U CTPYKTYPY
Obopyoosanue: xomiekuus «Bpequren | mpupomHbIX S3KOCUCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX Y arpoO3KOCUCTEM, arPOIKOCUCTEM
KYJbTYp» 1 ypOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpbiBaTh copeprxaHue TEPMUHOB
riobanpHas ['panuIiel, cOCTaB M CTPYKTYypa U MOHATHUI: 6uocdepa, )KUBOE BEIIECTBO,
AKOCHCTEMA 3eMJITU onocdepsnl. )KruBoe BEMIECTBO U €ro JIMHAMUYECKOE PAaBHOBECHE.
VYuenue B.N. bynkiun. Ocodennoctu buocdepnr kak | Ouenusats Bkian B. M. Bepranckoro
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Bepnajckoro o rJ100aJIbHON YKOCUCTEMBI. B CO3/laHUE yueHus o ouocpepe.
ouochepe JlnHamMu4eckoe paBHOBecHE M 0OpaTHas | XapaKTepHu30BaTh COCTaB OMochepsl,
Kpyrosopor BemiecT CBsI3b B Ouocdepe. (yHKITUH )KUBOTO BelecTBa Onocdepsl
B npupone Jlemoncmpauuu: U onpeensaTh (Ha KapTe) 00J1acTH ero
Hopmpembl: B. N. BepHaﬂCKHﬁ. Ta6ﬂu1/;bl HaI/I60J'[]')]]Ie]"0 pacnpocTpaHeHHUs.
u cxempl: «ObIas CTpYKTypa [TpuBOAUTH PUMEPHI TPOSBIICHUS

ouochepr», «PacrpocTpaneHue )Ku3HU B

1 GbyHKIIMI )KUBOTO BelecTBa Ouochepsl,
ouocdepe», «O30HOBBIN YKpaH

OHMOreOXUMHUYECKON IeATEIILHOCTH

ouochepb»
YCJIOBCKA.
[lepeuncnarb ocobeHHOCTH OHOChepsI
KaK FHO6aHBHOﬁ YKOCHCTEMBI 3EMIIU
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B Omocdepe 3emiu
[lytn pemenus
HKOJIOTHUECKUX
npoosiem

AHTpOIIOTeHHBIE U3MEHEHHs B Ouocdepe.

['11oGaabHbIE PKOJOTHUYECKUE MPOOIEMBI.
Hemoncmpayuu:

Tabauywl u cxemol.: «lIpumepHbie
aHTPOMOTEHHbBIEC BO3ACHCTBUS

Ha Ipupoay», « BaxxHenne nCTOYHUKA
3arps3HEHUs BO3lyXa U TPYHTOBBIX
BOJI», «IlouBa — BaxkHeMIIas
COCTaBJISTIOITAast OMOCQEphI»,

«@PaKkTopHI JIerpagalnu

1ouB», «IlapHUKOBBII

s ey, «DakToph

PaauoOaKTUBHOIO

3arpsi3HeHust Ouocheppi»;

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BemecTB PackpsiBaTh copep>kaHne TEPMUHOB
CYIIIECTBOBAHMSI, ¥ OMOTEOXUMHUYECKHE IIUKIIBI JIEMEHTOB | M MOHSTHIA: IIEIOCTHOCTH OHOC(hepHl,
ABOJTIOIMS OHochepsl (yrnepona, a3ota). KPYTOBOPOT BEIIIECTB,
CocyiecTBoBaHUE 3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOT€OXUMUYECKHE ITUKITBI
IPUPOJIBI U OMOMBI CyIITH. AJIEMEHTOB, 30HAJILHOCTH ONOC(EPHI,
YeJ0BeueCTBa Jlemoncmpayuu: OUOMBI.

Tabnuyvt u cxemwl: «Kpyrosopot OnuceIBaTh KPYyrOBOPOT BEIIECTB,
yraepoja B onocheper, «KpyroBopot OMOre0OXMMHYECKHUE LMKl a30Ta
a30Ta B MPUPOIEN u yriepoja B ouocdepe.
OOBICHATH MIPUYUHY 30HAIBHOCTH
ouocdepsl. [lepeuncnars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIH 3eMIIH
4.7 | YemoBe4yecTBO YenoBeuecTBO B OMochepe 3emin. PackpeiBaTh conepkaHnne TEPMUHOB

Y TIOHATHN: aHTPOITOTCHHBIC H3MEHCHUS,
HKOJOTUYECKUN KPU3HC, TI100aTbHBIC
POOIIEMBI.

XapakTepuzoBaTh OM0OC(hEepHYIO POJIb
YEJI0BEKa.

[TpuBOAUTH IPUMEPHI AaHTPOIIOTCHHBIX
M3MEHeHU B buocdepe.

O1neHrBaTh MOCEACTBUS 3arPSI3HEHUS
BO3YIIIHOM, BOJHOM CpEIbl, U3BMEHECHUS
KJIUMaTa, COKpaIieHus
OropazHoo0Opasusl.

dopMyIHpoBaTH COOCTBEHHYIO MTO3HUITHIO
M0 OTHOIIEHHIO K II00aTbHBIM

U PETHOHATBHBIM YKOJIOTUYECKAM
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Kpacnas kaura PO, npobyieMaM, apryMEHTUPOBATh CBOIO
U300paKCHHS OXPAHIEMBIX TOYKY 3PCHHSI.
BUJIOB PACTCHHUH U Ha3zpIBaTh IpUYMHBI TIOSIBIICHUS
YKUBOTHBIX MIPHPOJIOOXPAHHOMN 3THKH,
pacKpbeIBaTh 3HAYCHHE MTporpecca
JUTSI TIPEOJI0JICHHUS SKOJIOTHIECKOTO
Kpusuca
4.8 | CocymiecTBoBaHHE 4 CocyIiecTBOBaHHE TTPHPOIBI PackpeiBaTh cofiepyKaHUE TEPMUHOB
TIPHUPOIBI u yenoBedecTBa. CoxpaHeHHE Y TIOHSATHUH: pallHOHAIEHOEC
Y YeJI0BEUYCCTBA Oropa3zHooOpasus Kak OCHOBA MIPUPOJIOTIONB30BAHUE, YCTOWIMBOE
OGobmaroniee YCTOMYMBOCTH GHOCHEPEL. Pa3sBHUTHE, KODBOIIOLHSL.
ITOBTOPCHUE OcHOBa palMOHAIBHOTO XapakTepu30BaTh PallMOHATIBHOE
"CoobmecTsa 1 yIpaBJICHUS IPUPOIHBIMHU PECypcamMmu UCIIOJIb30BaHUE IPUPOIHBIX PECYPCOB,;
OKOJIOrMHCCKIe ¥ UX UCIOJIb30BAHKE. OCHOBHEIE ITOJI0KEHHS] KOHIETILIUK
CHCTEMBI" JlocTikeHust GMOJIOTHH. U OXpaHa YCTOWYHUBOTO PA3BUTHSA
TIPHUPO/IBL.
Hemoncmpayuu:
Tabnuywt u cxemsi: «buochepa u
YEJIOBEK»
Htoro o teme 18
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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