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PaGouas mnporpamma 1o yueOHOMy mipeamery «buonorus» (0a30BBI ypOBEHB)
(mpeametHas obnacth «EcTecTBeHHO-HAayuUHBIE MPEAMETH») (Aajiee COOTBETCTBEHHO —
nporpaMmma 1o OMOJIOTHH, OMOJIOTHS) BKITIOYAET MOSICHUTEIBHYIO 3aIKCKY, COJIEpPIKaHNe
OoOydYeHMsI, TUTAHHUPYEMBIE PE3yJbTaThl OCBOCHHUS MPOTPAMMBI 10  OHMOJIOTHH,
TEMaTUYECKOE TUTAaHUPOBAHHUE.

[TosicHuTenpbHAs 3amucKa OTpa)kKaeT OOIIWe IeIu W 3aJa4dl M3y4eHHs] OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKHUX MPEIINOCHIIOK K €€ HM3yYCHHIO O0Yy4aromuMUCH,
MECTO B CTPYKType y4eOHOTO TUTaHa, a TakKKe MOAXOAbl K OTOOPY COAepX aHUs, K
OTIpeICTICHUIO TUTAHUPYEMBIX PE3yJIbTATOB.

Conepxanue OOydYeHHs] PACKPBIBACT  COJAEpKATEIbHBIC JIMHUHM, KOTOPHIC
IpeIaraloTcs Ui 00s3aTEIbHOTO M3yYeHHUsI B KaKIOM KIJAcCe Ha YPOBHE CPEIHETO
obmrero oopa3oBaHusl.

[Inanupyemble pe3yJbTaThl OCBOEHHUS MPOTpPaMMbl IO OHMOJOTHU BKIIIOYAIOT
JUYHOCTHBIC, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEpHUOa OOYUYCHHS HAa ypOBHE



cpenHero obmiero oOpa3oBaHus, a TaKKe MPEAMETHBIE TOCTHXKEHHS 00y4YarolIerocs 3a
KXY T0J1 00yUeHHUS.

INOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke mnporpamMMbl 1O OHOJOTHM TEOPETUYECKYIO OCHOBY IS
ompeneNeHNsT TMOAXOJ0B K (OPMUPOBAHUIO COJEpKaHHWS Y4YEOHOTO TIpenMeTa
«buonorus» coctaBuin: KoHIenTyaiabHbie noyioxkenus ®I'OC COO
0 B3aMMOOOYCIIOBIICHHOCTH IIeJIeH, COJIepKaHUsl, Pe3yIbTaTOB 00ydeHUs U TpeOOBaHMI
K YPOBHIO TMOJI'OTOBKHU BBIMYCKHUKOB, TOJIOXKEHUS 00 OOIIUX NEIAX M MNPHUHIUIIAX,
XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO OOIeT0 00pa30BaHuUs B
Poccuiickoii deneparuu, a TakKe MOJOKEHHUS O crienuduke OUOI0oTUH, e€ 3HAYCHUHU B
MO3HAHUU JKUBOM MPUPOABI U 00ECIIEUCHUH CYIIECTBOBAHUS YE€JIOBEUECKOT0 0OIIEeCTRa.
CoriacHO Ha3BaHHBIM ITOJIOKEHHSIM OIPEJIICHb OCHOBHBIC (DYHKIIMH MPOTPAMMBI I10
OuoJIoruu u e€ CTPyKTypa.

[IporpamMmMa mo Ouosiornu Aa&T MpeAcTaBlIE€HUE O LEsIX, 00 oOmeil crpareruu
0o0y4eHHsl, BOCOUTAHUSI U Pa3BUTHUS, OOy4arOUIMXCsl CPECTBAMHM Y4€OHOro mpeaMera
«buonorusy», ompeznenser o0sf3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacnpeiesieHue 1o pa3ienaM U TeMaM, pEKOMEHAYEMYIO ITOCIIEJ0BATEIbHOCTD U3yUYEHUs
y4eOHOr0 MaTepuaia ¢ y4€ToM MeX MPEAMETHBIX U BHYTPH NPEIMETHBIX CBA3EH, TOTUKH
00pa30BaTeNbHOr0 MPOIEcca, BO3PACTHBIX OCOOEHHOCTEN 00yUarOIUXCS.

B nporpamme no OMoOJIOTMH TaKkKe YUYUTHIBAIOTCA TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, MeTa TPEIMETHbIM H TPEAMETHBIM pe3yibTaTaM OOy4YeHHsS B
(OpMUPOBaHUN OCHOBHBIX BHUJOB Yy4e€OHO-ITO3HABATEIbHON JIEATEIbHOCTH/y4eOHBIX
JENCTBUM, 00Y4AIOIIKXCS 10 OCBOSHUIO COEPKaHUS OMOJIOTNYECKOro 00pa30BaHusl.

B mporpamme mo Oumonoruu (10-11 kimaccel, 0a30BbIli ypOBEHb) peaqn30BaH
OPUHIUI [PEEMCTBEHHOCTH B HW3Y4Y€HUM OHOJIOrMM, Oiarojaps 4YeMmy B Hel
IPOCMaTPUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, LIEHHOCTHBIX OpPUEHTAlUUW  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIICHUS, MPEJCTABICHUN O 310pOBOM 00pa3e KU3HU U OepeKHBIM
OTHOLIEHHEM K OKpyXarmouen npupoaHon cpexae. Ilostomy Hapsaay ¢ u3ydeHUEM
0011e01OIOTMYECKUX TEOPHUil, a TaKkkKe 3HAHUH O CTPOCHHH >KHUBBIX CHCTEM Pa3HOTO
paHra M CYLIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B IporpamMme IO
OHMOJIOTUN YJ€JI€HO BHUMAHHE HCIOJIb30BAHUIO MOJTYYEHHBIX 3HAHUW B MOBCEIHEBHOM
KU3HU [T pelIeHUs IPUKIIaHBIX 3a/1a4, B TOM YHCIIe: MPOPUIAKTUKN HACIeICTBEHHBIX
3a00JIeBaHUI YEJOBEKa, MEIAUKO-T€HETUYECKOr0 KOHCYJIbTHPOBAaHUSA, OOOCHOBAHUS
HKOJIOTMYECKH 11eJ1eCO00Pa3HOro MOBEACHMS B OKPY KAIOIEH NPUPOJTHOM Cpeae, aHaIn3a
BIMSHUSL XO3AHCTBEHHOM JIE€ATENBHOCTH YEJIOBEKAa HAa COCTOSHHUE NPHUPOJIHBIX U
UCKYCCTBEHHBIX 3KOCUCTEM. YCHIEHHE BHUMaHUS K MPUKIATHON HAIpaBIEHHOCTU
yuebHoro mnpeamera «buonorus» mNPOAUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus
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YCIOBUM ISl pElIeHHs] OAHOW W3 aKTyalbHBIX 3a7ad IIKOJBHOIO OHOJOTUYECKOTO
o0pa3oBaHusi, KOTOpasi mpeanojaraeT GopMUpOBaHUE Y OOyYaroImMUXCsl CIIOCOOHOCTH
aIanTUPOBATHCA K U3MEHEHUSIM TMHAMUYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[IporpaMMa 1o OWONIOTHUM SIBISIETCS OPUEHTHPOM Ui COCTaBJICHHsS paboumx
IporpaMM, aBTOPbI KOTOPBIX MOTYT MPEAJIOKUTh CBOW BapHaHT MOCIEAOBATEIbHOCTH
U3YYCHUS U CTPYKTYpbl y4eOHOTO MaTepuana, CBOE BHACHUE MyTel (HOpMHUPOBAHHS Yy
oOyyvaronquxcst 10—11 knaccoB NpeIMETHBIX 3HAHUM, YMEHHH M CIOCOOOB y4eOHOM
NESTENBPHOCTH, a TaKKe METOJAMYECKUX PEIICHWH 3a/lad BOCIHUTAHMUS U Pa3BUTHUA
cpeacTBamu yuebHoro npeamera «bromorusy.

buonorus Ha ypoBHE cpesiHero o01iero oopa3oBaHus 3aHUMAaET BakHoe MecTo. OH
obecrnieunBaetr (HopMUpOBaHHE y OOYUYaIOUIUXCSl MPEJICTABICHUN O HAy4YHOU KapTHUHE
MUpa, pacupsieT u 00001aeT 3HaHUS 0 KUBOH MPUPO/IE, €€ OTIIMUUTETBHBIX MPU3HAKAX
— YPOBHEBOH OpraHM3alldd W 3BOJIONHH, CO3MAET YCIOBHS MJIs: MO3HAHUS 3aKOHOB
KUBOU MPUPOJIBI, GOPMUPOBAHUS PYHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
1 6e301acHoro o0pasa >KU3HHU, YKOJOTUUECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K
YKUBOW IPUPOJAE U YEIIOBEKY.

bonbuioe 3HaueHne OMONOTHS WMEET TaKXe /ISl PEIICHUS BOCHUTATEIbHBIX U
Pa3BUBAIOIINUX 3a/a4 CPEJHEro O0IIero oOpa3oBaHMs, COIMAIM3AIUU O0YYaIOIIUXCS.
N3yuyenue Ouosnoruu odecrieunBaeT ycioBUs Uil (POPMUPOBAHUSI MHTEIIEKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX W HH()OPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CHOCOOCTBYET HMHTErpaluu OUMOJIOTMYECKUX 3HAHUM C MPEeACTAaBICHUSMHU U3 JPYTHX
y4eOHbIX MpPEJAMETOB, B YAaCTHOCTH, (PU3HKM, XuMuUU U reorpaduu. HazpaHHbie
MOJIO’KEHUS O MpeHa3HAaYeHUN yuyeOHoro npeamera « buojaorusy cocTaBuiIu OCHOBY JJIst
ompefeneHusl TMOJAXO0J0B K OTOOpY M CTPYKTYpUPOBAHHUIO €ro COAep KaHusi,
IPEICTaBICHHOTO B IpOrpaMMe Mo OHOJIOTHH.

OT16op conepxanus yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUNA KYJIbTYp COOOpPa3HOro MOAX0Ja, B COOTBETCTBHHM C KOTOPBIM
oOyyaromuecs: JOJDKHbl OCBOUTH 3HAHMS W yMEHHUS, 3HAYUMBbIe i1 (DOPMUPOBAHMS
0011Ieil KyJNbTYphI, ONPEEIAIONIe aJeKBATHOE MOBE/ICHUE YEJIOBEKAa B OKpYIKaromiei
NPUPOJHON Cpele, BOCTpeOOBaHHBIC B TIOBCEIHEBHOM JKM3HU U TMPAKTUUYECKOM
nestenbHOCTH. (Oco00e MECTO B JTOM CHCTEME 3HAHMM 3aHUMAIOT DJICMCHTHI
COJICp)KaHMS, KOTOPBIE CIIy)KaT OCHOBOW i1 (POpMHpPOBAHHUS TMPEJCTABICHUN O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KAapTHHE MHUpa W I[EHHOCTHBIX OPHEHTAIUSIX
JUIHOCTH, CIIOCOOCTBYIONTUX TYMAHU3AIMH OMOJIOTHISCKOT0 0Opa30BaHusI.

CTpyKTypHUpOBaHHE COJICP)KaHHSA YICOHOTO MaTepralia B MporpaMMe Mo OMOJIOTHN
OCYIIIECTBIICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN OO0 OTJIUYUTEIbHBIX
OCOOEHHOCTSIX KWBOW MPHUPOIBI, O €€ YpOBHEBOW OpraHW3aldd W SBOJONUHA. B
COOTBETCTBHUM C JTHUM B CTPYKType ydeOHoro mnpeamera «buonorus» BblJeIEHbI
cleAyIolUe coJepKarelbHble JUHUU: «bHOoIOrHs Kak Hayka. MeToibl Hay4HOTO
no3HaHus», «Kinerka kak Ouonornyeckas cucremay, «OpraHu3M Kak OHOJIOrHYecKast
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cuctema», «Cucrema W MHOrooOpasWe OPraHMYECKOTO MHpPay, «IBOJIONUS >KUBON
IPUPOABD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTI.

e nzydyeHus yueOHoro npeaMera «bronorus» Ha 6a30BOM YPOBHE — OBJIAJICHUC
00yJaronMMuUCsl 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHATBLHON OpraHU3aIi KUBBIX
CHUCTEM pa3HOTO paHra W NPUOOpPETeHHE YMEHHU WCIIOJIb30BAaTh 3TH 3HAHHS IS
TPaMOTHBIX IEUCTBUI B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3THIHBIX
KU3HEHHBIX MPOOIIEM.

JlocTkeHure 1enu u3ydeHus yueoHoro npenmera «buonorus» Ha 6a30BOM ypoBHE
obecrnieunBaeTCs pelIeHueM CICIYIOIINX 3a1ay:

OCBOCHHE 00YUYaIOIUMHUCS CUCTEMbI 3HAHUI O OMOJIOTHYECKUX TEOPHSIX, YICHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TNpaBWIAX, CIyXKaIIMX OCHOBOW A
dbopMHUpoOBaHUS TPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAYYHOTO TTO3HAHUS, CTPOSHUH, MHOTOOOPa3HH U OCOOESHHOCTSIX KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPraHW3allid, BBIJAIONINXCS OTKPBITUSX W COBPEMEHHBIX WCCIICIOBAHUAX B
OMOJIOTHH,

dbopmupoBaHre y  0Oyd4aromuxcsi  TMO3HABATENbHBIX, WHTEUICKTYabHbIX

Y TBOPYECKHUX CITIOCOOHOCTEH B IIpOLIecCe aHAIU3a JAHHBIX O MMyTAX Pa3BUTHUS B OMOJIOTUA
Hay4HBIX B3IJIJ0B, MJIEH M NOAXOJOB K M3YYEHHIO XKMBBIX CHCTEM Pa3HOrO YPOBHS
OpraHu3alliM;, CTAaHOBJIICHHE Yy OOydYaroIMXcs OO0IIel KylbTyphl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHHS OKPYKAOIIEr0 MUPA
YKUBOU MPUPOJIbI HA OCHOBAHWY 3HAHUH U OTIBITA, MOJTYYEHHBIX MPU U3yYSHUH OMOJIOTUH;
dbopmupoBaHre y o0ydarouMxcsi yMEHUN WILTIOCTPUPOBATH 3HAYEHHE OMOJOTMYECKHUX
3HAaHMM B TMPAKTUYECKOW JECATEIIBHOCTA YEJOBEKAa, PAa3BUTUU COBPEMEHHBIX
MEJUIMHCKUX TEXHOJIOTMM M arpoOMOTEXHOJIOTHM; BOCHUTAaHUE YOEXKIEHHOCTH B
BO3MOYKHOCTH TIO3HAHMSI YEJOBEKOM >KMBOM MPUPOJbI, HEOOXOAUMOCTH OEpERHOIrO
OTHOUIEHUSI K HEM, COOMIO/IEHUs ITHUYECKUX HOPM TPHU MPOBEACHUM OMOJIOTUYECKHUX
UCCJIeIOBAHMI; OCO3HAHHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM J1J151 TOBBILLICHUS YPOBHS

HKOJIOTHYECKOM KYJIbTYpPBI, 1)1 (OPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

pUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU
JUISl OLIEHKU TIOCJIEICTBUNA CBOEH AESATEILHOCTH MO OTHOIICHHUIO K OKpYXaIoIlel cpee,
COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHME U COOJNIOJIEHHE Mep NTPOPHUIAKTHKA
3a00seBaHUM.

B cucreme cpennero oOmiero odpaszoBanus «buonorusy, nzydaemas Ha 6a30BOM
YpPOBHE, sBIsETCA O0s3aTeIbHBIM YYE€OHBIM MPEAMETOM, BXOJSAIIMM B COCTaB
npeaMeTHon 06sacTu « EcTecTBEeHHO-HAYYHBIC TPEAMETHD.

OO11ee Yucno 4acoB, pEKOMEHIOBAaHHBIX JIsl U3y4YEeHHsI OMOI0TUU — 68 4acoB:

B 10 xacce — 68 yaca (2 yaca B Hezenmo), B 11 kimacce — 68 vaca (2 yaca B HEJIEIHO).



COJEPXAHUE OBYUYEHUA

10 KVIACC Tema 1. buosiorusi kKak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTMH C O0IIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (puiocoduei, STUKON, 3CTETUKON U npaBoM. Poib
Oounosnoruu B (GOpMUPOBAHUHM COBPEMEHHOM HAy4YHOM KapTuHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl MO3HAHUA >KUBOM MPHUPOAbI (HAOMIOJEHUE, SKCIEPUMEHT, ONMCAHUE,
u3MepeHue, Kiaccudukaius, MoJeIupOBaHNEe, CTATUCTHYECKAst 00pa0OTKa JJaHHBIX ).

Hemoncmpavyuu:

Ilopmpemuwi: Y. dapsun, I'. Mennenb, H.K. Konsuos, /Ixx. Yorcon u ®@. Kpuk.
Tabauysl u cxemvi: «MeTObI TO3HAHUS )KUBOW TTPUPOJIBIY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3alHUs
XKupnie cucteMbl (OMOCUCTEMBI) KaK TpeaMeT H3ydeHus Ouosioruu. OtTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.
CaoiicTBa OMOCHCTEM U UX pasHOOOpa3ue. YPOBHU OpraHU3aIliu OUOCHUCTEM:

MOJIEKYJISIPHBIN, KJIIETOYHBIW, TKAHEBBIM, OPTAaHU3MEHHBIN, ONYJISIHHOHHO-BUIOBOU, KO
CHUCTEeMHBIN (OHMOTeorieHOTHYEeCKUiT ), OnochepHbi. [Jemoncmpayuu:

Tabnuyst u cxemvi: «OCHOBHBIE TIPU3HAKH KU3HUY, « Y POBHU OpraHU3AINH )KHUBOU
PUPOIBD».
Obopyodosanue.: moaenb mojekyibl JITHK.

Tema 3. XumMuuyeckuii COCTaB U CTPOEHHUE KJIETKHU

XUMHUYECKUM COCTaB KJIETKA. XUMHYECKHE DJJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHUKPORJIEMEHTHI. Boia 1 MUHEpabHbIE BEIICCTRA.

OyHKIMY BOJIBI U MUHEPATIbHBIX BElIECTB B KieTke. [lognepkaHnue 0CMOTHYECKOTO
Oananca.

benku. CoctaB M cTpoeHue O€NKOB. AMHUHOKUCIOTBI — MOHOMEpPBI OEJKOB.
Hezamenumble U 3aMeHHMbIE aMUHOKUCIOTHL. AMHWHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYpBI OCITKOBOW MOJIEKYbI (IEpBUYHAS, BTOPUYHASI, TPETUYHAS W YCTBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOICTBA OenkoB. buonornueckue GyHKIMN OEIKOB.

depMmeHTHl — Ouosiornueckue karanu3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM
HEeHTp, cyocTpatHas crnenudpuyHoctb. Kopepmentsl. Buramunbl. OTinnuus GpepMeHTOB
OT HEOPraHUYECKUX KaTaJIu3aTOPOB.

VYrneBoapl: MOHOcaxapuibl (TJIH0Ko3a, pubo3a W J1e30Kcupr003a), Iucaxapujibl
(caxapo3a, JIakT03a) 1 TIoJIncaxapu/ibl (KpaxMall, MIMKOTeH, 1eJUTI0103a). buonornyeckue
GyHKIIUU yTIEBOOB.



Jlununpt: Tpurauuepuibl, pochonunuasl, crepouasl. [ uapodunbHo-ruapodoOHbIe
cBoiicTtBa. buonormyeckue ¢QyHkiuu nunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U
JIMIIAJIOB KaK UICTOYHUKOB SHEPIUHU.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykneotuasl — MOHOMEPBI HYKIIEMHOBBIX
kucior. Ctpoenue u ¢ynknuu JJHK. Ctpoenne n ¢pynkunu PHK. Bunst PHK. AT®:
CTpO€HHE U (DYHKIIHH.

[utonorus — Hayka o kjeTke. Knerounas Teopust — npumep B3auMOAECHCTBHS UAEH
¥ (aKkTOB B HAYYHOM MO3HAHUH. METOIbI U3YUYEHHS KIETKH.

Krnerka kak nenoctHas skuBasi cuctema. OOIIMe MPU3HAKU KJIETOK: 3aMKHYTas
HapykHas mMeMOpaHa, monekynbl JJHK kak renetmdeckuil ammapar, cuCTeMa CHHTE3a
Oenka.

Tunel KJIETOK: 3yKapuoTHUecKass U mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHUS
MPOKapUOTHYECKON KileTku. KineTouHas crenka 6akrepuit. CTpoeHUE SyKapHOTUYECKON
kJ1eTki. OCHOBHBIE OTIIMYUS PACTUTENBLHOM, >)KUBOTHON U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IVIMKOKAJUKC, HX
¢bynkuuu. [Ina3zmaruueckass memOpana, e€ cBoiicTBa M ¢yHKuuu. Lurommazma u eé
opranousipl. OnHomemOpaHHbie opraHouabl kietku: OIIIC, anmapatr ['onbaxwy,
au30coMbl.  [lomyaBTOHOMHBIE ~ OpPraHOWABI KIETKHA: MHMTOXOHAPHUH, IUIACTUBL.
[TpoucxoxaeHne MUTOXOHAPUNA U mactTu. Buasl mnactun. HememOpaHHble opraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIN IIEHTpP, LEHTPUOJU, PECHUYKH, XTyTHKUA. DYHKINU
OpraHOMJIOB KJIETKHU. BritoueHus.

SAnpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: saepHas 000JI0YKa,
KapuoImuiasma, XpOMATHH, SAPBIMIKO. XPOMOCOMBI. TpaHCHOPT BELWIECTB B KIETKE.
Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. IlIann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Juaepammer: «PacripefienieHue XUMHUYECKHX 3JIEMEHTOB B HEKHBOM IPUPOAEH,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabauyvr u cxemwr: «llepuoguueckas TabIMLIAa XUMHYECKUX 3JIEMEHTOBY,
«CTtpoeHne MoJeKynsl BoIbl», «buocuHTe3 Oenka», «CTpoeHHE MOJIEKYJIBI O€lKay,
«Ctpoenue pepmenta», «Hyknennorsie kuciotsl. JJHK», «Ctpoenue monexynsl ATDy,
«CTpoeHHnEe PyKApHOTHUYECKOU KIETKW», «CTpOoeHuEe MKHUBOTHOM KIETKH», «CTpoeHue
pacTUTENIbHOW KIEeTKW», «CTpOeHUE NPOKAPUOTHUYECKOM KIIETKW», «CTpoeHHe sapa
KIIETKN», «YTIAEBOABIY, «JIMmuas».

Obopyoosanue: CBETOBOW MHUKPOCKOI, OOOpyJOBaHUE HJisi  IPOBEICHUS
HaOMIOJICHUM, U3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaTbl  PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIJIETOK.

Jlabopamopnsle u npaxmuuecKkue padoomol:



JlabopaTtopHas paborta Ne 1. «/3yyeHue kaTanuTuueckod akTUBHOCTU (DEPMEHTOB
(Ha mpuMepe amuiIa3bl WK KaTauasbl)y.

JlaGoparopnas pabota Ne 2. «M3ydeHue cTpoeHus KJIETOK PaCTEHUM, )KUBOTHBIX U
OakTepuil o MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE).

Tema 4. 7KusHeaesiTeJIbHOCTh KJICTKHU

OOmeH BemiecTB, WIM META00MU3M. ACCUMUIAIMA (TUIACTUYECKU OOMEH) H
TUCCUMWISIIUSA  (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €AMHOTO IIpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUsS BEIIECTB W HHEPrUd B TMOHUMAHHUU
MeTabou3ma.

Tuner oOMeHa BemiecTB: aBTOTpOo(HBIA U TeTepoTpodHbId. Ponb ¢gepmeHTOB B
oOMeHe BeIleCTB U MPEBPAIIEHUN SHEPTUHU B KIIETKE.

dotocunTe3. CBeroBass u TeMHOBas (a3el PorocuuTesa. Peakiuu doTocunresa.
OddexTuBHOCTH (PoTOCHHTE3a. 3HaUeHHE (DOTOCHUHTE3a JJIs )KU3HU Ha 3emiie. BiausHue
yCJIOBHUM cpefbl Ha (DOTOCHHTE3 U CIOCOOBI TMOBBIIMICHHS €ro MPOAYKTHBHOCTH Y
KYJbTYPHBIX PACTECHHUIA.

XemocuHTE3. XeMOCUHTE3UPYIONINE OaKTeprun. 3HaUYEHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMJI€.

DHepreTruecknuii oOMeH B KJETKe. PacliemieHne BelIeCTB, BBIICICHUE W
aKKyMYJIMPOBaHUE YHEPTHUH B KJIETKE. DTaIbl SHEPreTUYecKoro ooMeHa. I mukonus.
bpoxenne u ero Buael. KuciopogHoe oOKuCIEHHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe dochopunupoanue. IPHEKTUBHOCTh YHEPTETUIECKOT0 OOMEHA.

Peakuu matpuuHoro cunTe3a. ['enernueckas undopmarus u JJHK. Peanuzamus
reHeTu4ecko uH(opmManumu B KJIeTKe. ['eHeTHUYecKuil Kol M €ro CBOWCTBA.
Tpanackpuniust — marpudnbiid cuate3 PHK. Tpancmsmus — 6mocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue amuuokucnot. Poias pubocom B OuocuuTese Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Hcrtopus otkpeitTus Bupycos ([I.U.
HBanoBckuit). OCOOEHHOCTH CTPOCHHS U KU3HEHHOTO LMKJIA BUpYcoB. bakrepuodaru.
bone3nn pacTteHuil, KXHUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbICE BHUpyCaMHu. Bupyc
ummyHoaeduiuta yenoseka (BMY) — BozOyaurens CIIN/la. OGpaTHast TpaHCKpUIIIKSA,
peBepraza u uHTerpasza. [IpoduiiakTuka pacnpocTpaHEHUsI BUPYCHBIX 3a00JIeBaHUHU.
Hemoncmpavyuu:

Hopmpemuwi: H.K. Konsuos, /[.1. MBanosckuii, K.A. Tumupsses.

Tabnuyvt u cxemwvr: «Tunbl nuTaHusy, «Metabomuszm», «MUTOXOHIPUSIY,
«OHepretuyeckuii  oomen», «Xmoporacty, «Dortocunte3», «Crtpoenme JHK»,
«Ctpoenue u (GyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTMUeckuit Koy,
«Bupyce», «bakrepuodarm», «CtpoeHne u ku3HeHHbIM u1ukia Bupyca CIIM/la,
oaktepuodaray, «Pemnmukarus JJTHK».

Obopydosanue: wmonenu-anmummkanun  «Yasoenune JHK wu  Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.



Tema 5. Pa3MHoOkeHMe 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KneTouHslii LUK, WK KU3HEHHBIA LUK KIeTku. MaTepdasza u mutos. Iponeccsl,
nporekatouue B uHTepdaze. Pernukanms — peakiuss Marpuudoro cuHte3a JIHK.
Ctpoenue xpoMocoM. XpOMOCOMHBIN Ha0Op — KapuoTum. JIUMIOUIHBIA U TarIONIHBINA
XpoMOCOMHbIE Habopbl. XpomaTuibl. lluToNOrHueckue OCHOBBI PAa3MHOXKEHHS H
WHJIMBUIYaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue knetku — muto3. Ctaguu muto3a. [Ipoueccsl, npoucxoasume Ha pa3HbIX
CTaIUIX MUTO3a. bOIOTMYEeCKHI CMBICII MATO3a.

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.

dopMBI pa3MHOXKEHHUS OpPraHU3MOB: Oecrmoyioe W ToJioBoe. Buapl Oecmosoro
Pa3MHOXKEHUA: JIEJICHUE HAJBOE, IIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTUBHOE pa3sMHOXeHUe. VICKycCTBEHHOE KJIOHMPOBAHUE
OpPraHu3MOB, €0 3HAYECHUE JIJIs1 CENIEKIUU.

[TonoBoe pa3sMHOXKEHUE, €T0 OTIUYHUS OT OECIOI0rO.

Meito3. Craguu wmeio3a. Ilporecchl, npoucxoAsiide Ha CTaauax Meio3a.
[ToBenenne xpomocoM B Mmeno3e. KpoccunroBep. buonornyeckuii CMbICI U 3HAYEHUE
Meno3a.

I'amerorenes — mporecc oOpa3oBaHUs MOJIOBBIX KIETOK Yy >KMBOTHBIX. [lojioBbIe
JKeJe3bl: CEeMEHHUKU U siudHuKU. OOpa3oBaHUe W Pa3BUTHUE IMOJOBBIX KIETOK — T'aMeT
(cmepmaTo3ou, SUIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS
SUIEKJIETOK U criepMaTo30u10B. OmoaorBopeHue. [lapreHorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). OMOpUOHANILHOE  pa3BUTHE
(omOpuorenes). JTanbl AMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX YKHUBOTHBIX:
npoOJjieHue, TacTpyssiuus, opraHoreHe3. IloctaomMOpuoHanbHOE pa3BUTHE.  THUIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMpsAMOoe (JINYUHOYHOE). BiusiHue cpeapl Ha
pa3BUTHE OPraHU3MOB, (haKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrennii. OHTOT€He3 IBETKOBOIO PACTEHUS: CTPOEHUE CEMEHHU,

CTaJuu Pa3BUTHUA.
Hemoncmpayuu:

Tabauyvr u  cxemol: «DOpMBI  pa3MHOXKEHUsI OpPraHU3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX PacTEHUI», «BereraTuBHOE pa3sMHOKEHUE PACTECHHIN,
«Jlenenue knetku OakTepuin», « CTpOCHUE MOTOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI»,
«Knerounsiii ki, «Pemmukamusa JHK», «Mutoszy», «Menos», «IIpsmoe n Henpsimoe
pazButue», «l'ameToreHe3 y MIIEKONUTAIONUX M 4eloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».

Obopyoosanue: moaenb JJHK, Moaens meradazHoOl XpOMOCOMBL.

Jlabopamophsie u npaxmuyecKkue padoomol:



JlaboparopHas pabota Ne 3. «HaOmromeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpEIapaTax.

JlaGoparopnas pabora Ne 4. «/3ydyeHue CTPOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax.

Tema 6. HacsiencTBeHHOCTh M H3MEHYUBOCTH OPraHU3MOB

IIpenmer u 3agaum reHetuku. Mcropus passutusa reHetukd. Poib murosiorun u
AMOPHOJIOTUY B CTAHOBJIEHUU I'€HETUKU. BKiaa poccuiicKuX U 3apyOekKHBIX YUYEHBIX B
pa3BUTHE TE€HETHUKU. MeTonbl TeHETUKH (THUOPHUI0IIOTUYECKUH, LUTOT€HEeTHYECKHH,
MOJIEKYJIIpHO-TeHeTnYeckuii). OCHOBHBIE TE€HETHYeCKue TOHATHS. [eHeTmueckas
CHUMBOJIMKA, UCITOJIb3YEMAs B CXEMAaX CKPEIUBAHUN.

3aKOHOMEPHOCTH HACJCAOBaHMWS TPU3HAKOB, YyCTaHOBIeHHbIE [. Mennmenem.
MonorubpunHoe ckpemrBaHue. 3aKOH eMHO00pa3usi THOPHUI0B MEPBOTO MOKOJICHHUS.
[TpaBuao0 TOMUHHPOBAHUS. 3aKOH PACIICIICHUS TIPU3HAKOB. [ MITOTE3a YUCTOTHI TaMET.
[ToHOE M HEMOJHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpelmuBaHWe. 3aKOH HE3aBHUCHMOTO HACIICOBAHUS IPU3HAKOB.
[uToreHeTueCcKre  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.  AHAIM3UPYIOIIEEe
CKpemuBaHue. Vcrmonp3oBaHWe aHAIM3UPYIOMIETO CKPEIIMBAHHS JUIS ONpEAeTICHUS
TFE€HOTHIIa OCOOU.

CuemnieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuemieHHOMY
HAaCJIEJO0BAaHUIO TeHOB. HapylieHue cuernsieHns reHoB B pe3ysibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHAas1 TEOPUS HACIEICTBEHHOCTH. | €eHETHUECKHUE KapThI.

I'enernka mnona. XpOMOCOMHOE OIpeAesieHne IoJja. AyTOCOMBI M ITOJIOBBIE
XPOMOCOMBI. [ ' OMOTamMeTHBIE U TETEPOTraMeTHbIE Oprann3Mbl. HacnenoBanue npu3HaKoB,
CLEIUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHbl H3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HaclleACTBEHHas1. Poiib
cpenbl B HEHACJIEJCTBEHHOM M3MEHUYMBOCTH. XapaKTEPUCTHKA MOIAU(UKAIIMOHHON
W3MCHUMBOCTH. BapuanuoHHBIM psiJ WM BapuauvoHHas KpuBas. Hopma peakuun
npu3Haka. KonuyecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBOKCTBa
MOIM(UKAITMOHHOM U3MEHUNBOCTH.

HacnenactBennasi, WM  TeHOTUNHYECKas, W3MeHUMBOCTh. KomOuHaTtuBHas
U3MEHYMUBOCTh. Mel03 U MOJOBOW MPOIECC — OCHOBA KOMOMHATUBHOW M3MEHUYUBOCTH.
MyTtanmonnass u3MeHUMBOCTh. Kiaccudukanus MyTanuid: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacTtora W npuyuHbl MyTanuid. MyTareHHbsle  (aKTOphl. 3aKOH
TOMOJIOTHYECKUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBocty H.M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enernka yenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA!
reHeaJIOTUYECKUM, ONM3HEIOBEIH, LIUTOTCHETUYECKHUM, OMOXUMUYCCKHH,
MOJIEKYJIIpHOTeHeTHYeCKHi. COBPEMEHHOE OIpPEAEIICHHE T'€HOTUNA: IOJHON€HOMHOE
CEKBECHUPOBAHUE, TIEHOTUIIMPOBAaHWE, B TOM uucie ¢ nomowsro [II[P-ananu3a.
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HacnencrBennsie 3a00€BaHus Yel0BeKa: FreHHbIe 00JIe3HU, 00JI€3HU C HACJIEeICTBEHHOU
IPENPaACIOIOKEHHOCTbIO, XPOMOCOMHBIE Oone3Hu. CoMaTHyecKue W TeHEepaTHBHbIC
myTaruu. CTBOJIOBbIE KIeTKU. [IpuHIMIBI 310pOoBOro oOpasza >KU3HU, JHUATHOCTUKH,
OpoQUIaKTUKA U JIeYeHUS TeHeTHYeCKuX Oone3Held. MeauKo-reHeTHUeCKoe
KOHCYJIbTUPOBaHKE. 3HAUYEHUE MEAMIIMHCKON I'€HETUKU B MPEJOTBPAIICHUN U JICUCHUHU
reHeTHYECKUX 3a00JI€BaHUN YEIOBEKa.

Hemoncmpayuu:

llopmpemuwi: I'. Mennenb, T. Mopran, I'. ne ®pus, C.C. YUerBepukon, H.B.
Tumogees-Pecosckuii, H.J1. BaBunos.

Tabnuyer u cxemvi: «MOHOTMOPHUIHOE CKPEIIMBAHME M €r0 LIUTOr€HEeTHYecKas
OCHOBa», «3aKOH pacCUICIJICHUS U €ro IUTOTC€HETHYECKash OCHOBa», «3aKOH YHCTOTHI
rameTr», «JluruOpuaHoe ckpemuBaHuey, «llutonoruyeckue OCHOBBI AUTHOPHUIHOTO
cKpeuuBaHus», «Meio3», «B3auMozeiicTBue asuleNbHBIX TE€HOBY», «l eHeTnyeckue
KapThl pPAcTEHUW, MXUBOTHBIX M YelOBeKa», «['eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIeI0BaHUsI, CLUEIJIEHHOTO ¢ MoJIoM», «KapuoTumnsl 4enoBeka U >KMBOTHBIX», « Buabl
U3MEHYUBOCTI, «MoauduxarmoHHas M3MEHYUBOCTDHY, «HacnenoBanue
pesycdakropay, «['eHeTrka rpynm KpoBu», « MyTallmOHHAsE K3MEHYUBOCTHY.

Obopyoosanue:  monenu-aniummkanmuu  «MOHOTHOpUIHOE  CKpEIIMBaHUEY,
«Henonnoe  nomuHupoBanue»,  «urubpumHoe  ckpemuBanue»,  «llepekpéct
XpPOMOCOM», MHUKPOCKOT W MUKpompemapaT «Jlpozodmia» (Hopma, myTaruu (Gopmsel
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOI».

Jlabopamopnsie u npaxmuueckue pabomel:

JlaGopatopHass pabora Ne 5. «M3ydyeHue pe3yJbTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(PHIBI HA TOTOBBIX MUKpPOIpEenapaTax.

JlaGopatopHass pabota Ne 6. «M3ydyeHue MOAU(PUKALMOHHON HN3MEHUYUBOCTH,
MIOCTPOCHNE BAPHAIIMOHHOTO Psifia U BAPUAITMOHHON KPUBOI.

Jlabopatopuasi pabora Ne 7. «AHamu3 MyTanmui y Apo30QuiIbl HAa TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckast pabora Ne 2. «CocTaBieHue U aHAIHU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranu3mMon. OCHOBBI OMOTEXHOJIOTHHU

Cenekuus KaK HayKa U MpoLecC. 3apOKIECHUE CEJIEKIMH U TOMECTUKALUA. Y YeHHUE
H.W. BaBunoBa 0 IIeHTpax MPOUCXOXKIEHUS U MHOrooOpa3us KyJIbTYpPHBIX PACTCHHM.
[{eHTpBI MPOUCXOXKICHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/Abl CeNeKIMH. MaccoBbld M MHAMBUAYAIbHBIA OTOOPHI B
CENIEeKUMU pPAcTeHUl M KUBOTHBIX. OneHka »sKcrepbepa. bBIM3KOpOICTBEHHOE
CKpelrBanue — UHOpuauHr. Yucrast nuaud. CKpeluBaHue YUCThIX JUHUM. ['eTeposuc,
win tuOpuaHas cuna. HeponacTtBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas
rubpuanzanus u e€ ycnexu. VcKycCTBEHHBIH MyTareHe3 U IMOJIy4eHHE MOJIUILIONIOB.
JlocTrKEHN CENIEKINNA PACTEHHM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.
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BHOTEXHOJIOTHS KaK OTpaciib MPOU3BOACTBA. ['€HHas MHKEHEepHs. JTallbl CO3AaHU
pexomOuHanTHOM JIHK 1 TpancrenHpix opranu3moB. KiierouHas uHxeHepusl.

Knerounsie KylnbTypbl. MUKPOKIOHAIBHOE pPa3MHOXKEHHE pacTeHuil. KiioHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
sTudeckue Tmpobiembl. MO — TeHeTHYecKH MOAN(PUIIMPOBAHHBIC OPTAHU3MBI.
Hemoncmpayuu:

Iopmpemuwvi: H.W. BaBuiios, 1.B. Muuypum, I'./l. Kapneuenko, M.®. BaHOB.
Tabauyst u cxemwvl: Kapta «L{eHTPBI TPOUCXOKISHNUS K MHOTO0Opa3us KyJIbTYPHBIX
pactenuit», «llopoabl AOMaIIHMX KUBOTHBIX», «CopTa KyJIbTYPHBIX PACTCHUN»,
«Otnanéunas rubpuauzanus», «Padboter akagemuka M.®. liBanoBay, «[lonumionausy,
«OOBEKTHI ouorexHojmorun»,  «Kiietounble  KyJabTypel M KIOHHPOBaHHEY,
«KoHCTpyHpOoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.
Obopyoosanue: MyNs KU TIOJAOB UM KOPHEIUIOAOB JTUKUX (OPM U KYJIBTYPHBIX

COpTOB pacTeHuil, repdapuil «CenbCKOX035UCTBEHHBIE PACTECHUS.

11 KJIACC Tema 1. DBo1IOLIIOHHASI OHOJIOTUA

[IpeanochbuUIKM BO3HUKHOBEHHMS SBOJIIOLMOHHON T€OpHUH. DBOJIOLMOHHASA TEOpUS U
e¢ MecTo B Onosioruu. BivsHue 3BOTIOIMOHHOM TEOPUH Ha Pa3BUTHE OMOJIOTHH U APYTUX
HayK.

CBuzerenscTtBa  3BOodOUMU.  IlaneoHTonormyeckue:  MOCIENOBATEIbHOCTD
MOSIBJICHUS! BUJIOB B  MAJICOHTOJOTUYECKON  JIETONHUCHU, TEepPeXOiHbie  (POPMBI.
buoreorpadguyeckue: cxoacTro u paznuune ¢payH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M  pa3luyusi HIMOPUOHOB pa3HBIX BHUJOB
N03BOHOYHBIX.  CpaBHHUTENIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  aHaJOTUYHBIE,
pyJIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX MeETa0ONIMYEeCKUX MyTed Yy Bcex
OpraHU3MOB.

OpommonmonHasa teopus Y. JlapBuHa. [Ipeanocsiku BO3HUKHOBEHMS TaPBUHU3MA.
JIBMoKylIMe CUibl 3BOJIIOLMK BUAOB MO JlapBuHY (M30BITOUHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH  PECYpPCOB, HEONpeAeNEHHAas HM3MEHYUBOCTh, OOpbOa 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunrernueckas Teopus sBomonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUS.

MukposBosronus. [Tonynsuus kak eAMHUIA BUIA U 3BOJIFOLUU.

JIBrxymue cuibl (pakToOphl) SBOTIONNUN BUIOB B MPUPOIe. MyTallMOHHBIN MPOTIECC
¥ KOMOMHATUBHAS U3MEHUYMBOCTD. [lomynsiiionHbIe BOJIHBI U Jipeiid reHo. M3omsuus u
MUTPALIHSL.

EctecTBeHHbI 0TOOP — HanpaBisitonuil hakTop sBoIOUKUNA. DOPMBI €CTECTBEHHOTO
oTbOopa.
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[Ipucnoco0aeHHOCT,  OpPraHU3MOB  Kak  pe3ysbTaT dBoOUMH. [Ipumepsl
IPUCIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(}03bl U UAHOAJANITALUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOPMBI BUI000pA30BAHMS:
reorpadudeckoe, IKOJIOTHIECKOE.

Makpoasommonus. ®opmbl IBONIIOLMU: (pUlleTHYeCcKasd, JAUBEPreHTHasd,
KOHBEpreHTHasi, napauienbHas. HeoOpaTumMocTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCHEeUaIu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienrann3anus. AganTuBHas paavanusl.
Hemoncmpauuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. lapsun, B.O. Koanesckuii, K.M. bap,
3. I'ekkenp, ©. Mromep, A.H. Ceepos.

Tabauyvl u cxemvl: «Pa3BUTHE OPraHWYECKOro Mupa Ha 3emie», «3apOJbllin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl 60psObI 3a CyIIECTBOBaHHUEY,
«EctecTBeHHBIN 0TOOp», « MHOrOOOpasue COpToB pacTeHui», « MHorooOpasue mopon
KUBOTHBIX», «llonmymaunm», «MyTaumoHHass W3MEHUYHUBOCTH», «ApoMop(dO3bD»,
«Upnoanantanuu», «OOmas paereHepauus», «JIBHXKyIIME CHUJIbl  3BOJIIOLIMMY,
«Kapracxema mapmipyra myremectBus Y. JlapBuna», «bopb0a 3a cyliecTBOBaHHUEY,
«IIpucnocobseHHOCTD OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJIOrH4YeCcCKOe BUA00OPAa30BaAHUEY.

Obopydosanue. KOJUIEKIMSI HACEKOMBIX C Pa3JIMYHBIMU THUIAMH OKpacku, Habop
IUVIOJIOB M CeMsIH, KoJutekuusi «IIpuMepsl 3allUTHBIX MPUCIOCOOIEHUN Yy KUBOTHBIX),
Monenb «OCHOBHBIE HamlpaBleHUS JBOMIONUM», O00BEMHas Mozaenb «CTpoeHue
TOJIOBHOT'O MO3ra NO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KoJUIeKus «@opMbl COXPAHHOCTH HCKOMAEMBIX
KMBOTHBIX W pacTeHWi», Molenpb ammumkauus «llepekpéct xpomMocom», BIIaKHbIE
npenapatel  «Pa3Burne Hacekomoro», «Pa3BuTHe IJATyIIKW», MHUKpOIIpenapar
«JIpozoduna» (Hopma, myTaruu GOPMbI KPbUTHEB U OKPACKH Teja).

Ilpakmuueckue pabomor:

Jlaboparoprnass pabora Ne 1. «CpaBHeHHE BHUIOB IO MOPQOIOTHICCKOMY
KPUTEPHIOY.

JlaGoparopHas pabora Ne 2. «OmnucaHue NPUCTIOCOOIECHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMEe U Pa3BUTHE )KU3HU Ha 3emJie

JloHay4yHbBIE TPEICTABICHUS O 3apOXKJICHUM KW3HU. HayuHble THUNOTE3BI
BO3HMKHOBEHUS KMU3HU Ha 3emuie: abMOreHe3 U MaHcnepMusi. XUMUYecKas dBOJIOLIHS.
AOUOreHHbIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUUECKUX. DKCIEPUMEHTATBHOE
MOATBEPKACHUE XUMHYECKOH 3BOJIIOIIMK. HavanmbHbBIE 3Tarbl OMOJIOTHYECKOM SBOJTIOINH.

13



['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
POTOKNETKHU. [IepBbIe KieTkn U ux 3Boonus. DopMHUpOBaHNE OCHOBHBIX IPYIII KUBBIX
OpraHU3MOB.

Pa3Butue xu3Hu Ha 3emiie mo 3paM M nepuonaMm. Karapxeil. Apxelckas U
npotepo3oiickas 3pel. [laneo3oiickas 3pa u e€ nepuoabl: KeMOPUHUCKUN, OPJIOBUKCKUH,
CUJIypUMCKHM, T€BOHCKHM, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3zo30KcKkas 3pa v €€ NEPUObl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3o1ickas 3pa u €€ nepruopl: MaJIeOreHOBBIN, HEON€HOBbIN, AaHTPOIIOT€HOBBIN.

XapakTepucTKa KIMMara M TEeOJIOTMYECKUX IpoueccoB. OCHOBHBIE JTarbl
HBOJIIOIUU PACTUTENIBHOTO M JKUBOTHOTO MUpPa. ApoMOpP(O3bl Y paCTEHUN U KUBOTHBIX.
[losiBeHME, pacuBeT U BBIMUPAHUE TPYIIIT KUBBIX OPTaHU3MOB.

CucremMa OpraHM4ecKOro MHUpa Kak OTpaxkeHue HBOMOUUH. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIBI OPTaHU3MOB.

OBoronMsl 4eaoBeKa. AHTPONOJIOTMS KaK HayKa. Pa3BuUTHE NpencTaBlIeHUN O
IIPOUCXOXKJICHUN 4eoBeKka. Meroabl n3ydeHus: antpornoreHe3a. CXoACTBa U pa3iinyuus
YeJI0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl (pakTtopsl) aHTpororeHe3a. HacneacTBeHHass U3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIECTBEHHBIN 00pa3 XWU3HH, M3TOTOBJICHUE OPYAWA TPya,
MBIIUICHUE, PEYb.

OCHOBHBIE CTaaWM W BETBH HBOJIOLMHM 4YEJOBEKA: ABCTPAJIONUTEKH, YeIoBEeK
yMenbii, YenoBek npsamMoxonsdmui, YenoBek HeaHAepTalbCKui, YernoBeK pa3yMHBIN.
Haxonku mckomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JACTh PACIPOCTPAHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoeueckue packl. OCHOBHBIE OOJBIINE paChl: €BpOIEOUAHAs (€Bpa3uiickas),
HErpo-aBCTpaJouIHas (PKBAaTOpHabHAsI), MOHTOJOMAHAs (a3MaTCKO-aMepUKaHCKas).
YepThl MNpUCHOCOOICHHOCTH MPEICTAaBUTENECH YENOBEYECKUX pac K  YCIOBUSM
cymiecTBoBaHMs. EAMHCTBO yenoBevyeckux pac. Kpuruka pacusma. Jemoncmpayuu:

Ilopmpemuwi: ®@. Penu, JI. ITactep, A.W. Onapun, C. Mumep, I'. FOpu, Y. lapBuH.

Tabnuyver u cxemwvi: «Bo3aumkHoBenne CoHEYHOM CHCTEeMBI», «Pa3BuTue
oprannueckoro  mupa»,  «PactutenpHas — knetka»,  «KuBOTHas  KieTKay,
«IIpokapuornueckas kinetka», «CoBpeMeHHass CUCTEMA OPTraHUYECKOIO0 MUPAY,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YeJIOBEKa U YEIOBEKOOOPa3HbIX 00€3bsIH,
«OCHOBHBIE M€CTa MAJEOHTOJOTMYECKUX HAXOAOK MPEAKOB COBPEMEHHOIO YEIIOBEKA»,
«/peBHenmmue moan», «/Ipesaue moan», «[lepBeie COBpeMEHHBIE JIFOIN,
«YenoBeueckue paco».

Obopyoosanue: myisiku «lIpoucxoxkaeHue denoBeka» (OIOCTBI aBCTpaJONUTEKA,
MUTEKAHTPOTIA, HeaHIEPTAIbIIa, KPOMAHBOHIIA), CICTIKA WM W300paKCHHS KaMEHHBIX
OpyAWii  TEepBOOBITHOTO  4eloBeKa  (KaMHH-4ommephbl, pyOuna,  ckpeOia),
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rcoXpOHOJIOrNYCCKasd Ta6n1/1ua, KOJJICKII WA «(I’OpMLI COXPAHHOCTH HCKOIIAaCMBbIX
JKHUBOTHBIX U paCTeHHﬁ>).

Jlabopamopnule u npakmuyeckue pabomol:

[Ipaktuueckass pabora No 1. «M3yueHue HMCKOMAaEeMbIX OCTATKOB PACTEHUH U
YKUBOTHBIX B KOJUJIEKIUSAX).

Tema 3. Opranu3mMbl 4 OKpy:KawInas cpeaa

DKOJIOTHsl KaK HaykKa. 3aJadyd MU pas3Aelibl 3KOJOruu. MeToapl 3KOJIOrMYEeCKUX
UCCIIEOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3AYLIHAs, [OYBEHHas,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue  (daktopel.  Knaccudukamuss — sKoiorudeckux — (aKTOpoOB:
abuoTHueckue, OMOTUYECKUE U aHTpoNoreHHbIe. JleficTBHE 3KOI0oTnYecKiX (PakTopoB Ha
OpTraHU3MBI.

AbGuotnyeckue (akToOpbl: CBET, TeMIlepaTrypa, BIaXHOCTh. doTomnepuoausm.
[TpucnocoGienust OpraHu3MoOB K JEUCTBUIO a0MOoTHYecKuX (hakTopoB. bruonornueckue
PUTMBI.

buotnueckue ¢daktopel. Buabl OMOTHYECKHMX B3aMMOACHCTBUN: KOHKYpEHLUS,
XMUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapasutusm, Koomepanusi, MyTyallu3M,
KOMMEHCAIIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPATTU3M.
3HaueHne OMOTHYECKUX B3aUMOACMCTBMI il CYIIECTBOBAaHUS OPraHu3MOB B
IPUPOIAHBIX COOOIIECTBAX.

OKOJIOTHYECKHUE XapaKTEPUCTUKH MOIyJsIU. OCHOBHBIE ITOKA3aTeNN MOMYJISLIAN:

YUCIIEHHOCTh, INIOTHOCTh, POKAAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. JluHamuka
YUCJICHHOCTH TMOMYJIALUU U €€ PEeTyJIsLus.
JHemoncmpayuu:

Ilopmpemuwi: A. I'ym6onsar, K.®. Pynse, O. I'ekkerns.

Tabauyvr u cxemwvr: kapta «I[lpupomubie 30HBI 3emum», «Cpeapl oOWUTaHUA
opranu3zMoBy, «®Doronepuoguzm»,  «llomymsamun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTHU MOMYJInu UHPy30puu-TyPenprny, «[lumesrpie nemm»

. Jlabopamopuwie u npakmuyueckue padvomoi:

JlaGoparopuas pabora Ne 3. «Mopdonornueckue 0COOCHHOCTH PAaCTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlaGoparopuas pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHUE HYECPECHKOB
KOJIeycay.

[IpakTuueckass padora Ne 2. «lloacuér MIOTHOCTH TOMYJSIIUN pa3HBIX BHUIOB
pacTeHUI.
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Tema 4. Coo01iecTBa M DKOJOTrHYECKHE CHCTEMBI

CooOmiectBo opranu3sMoB — OwuoneHo3. CTpykTypel OuorieHo3a: BHUAOBasd,
POCTpPaHCTBEHHAasA, Tpopuueckas (numiesas). Buasl-nomuHanTel. CBsizu B OHOLIEHO3E.

DKojoruueckre cucteMsl (3kocucteMsl). [lonsaTue 06 skocucTeme 1 GMOreoLeHo3e.
OyHKIMOHAIBHBIE KOMIIOHEHTHI YKOCUCTEMBI: TIPOAYIIEHThI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopor BeliecTB 1 HIOTOK 3HEPTUu B 3KocucTeMe. Tpoduyeckue (MUIIeBbie) ypOBHU
skocucTeMbl. [IumeBbie e u cetu. OCHOBHBIE TIOKAa3aTeNIM SKOCUCTEMBI: OMomMacca,
OPOAYKIHSI. DKOIOTUYECKUE MHUPAMUIBL: TPOLYKIUH, YUCIEHHOCTH, OOMACCHI.
CBo¥iCTBa 9KOCHUCTEM: YCTOMYHMBOCTh, CAMOPETYIIALNsA, pa3BuTHE. CyKIeCcCHs.

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EpP U PEeK. DKOCHUCTEMA XBOMHOIO WJIU
IIMPOKOJIMCTBEHHOTO JiEca.

AHTpPOIIOreHHbIE HKOCUCTEMBI. ATpO3KOCHCTEMBI. VY pOo3KOCHCTEMBI.

buonornueckoe 1 X03sUCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak QakTop ycToMuMBOCTH dKocucteM. CoxpaHeHue
OMOJIOrMYEeCcKOTo pa3HooOpa3us Ha 3eMIie.

VYuenue B.U. Bepuanckoro o 6uochepe. I'panuiipl, coctaB v CTpyKTypa 6mocdepsl.
XKuBoe BemectBo u ero ¢yaknuu. OcobeHHOCTH OMocdepbl Kak TI00aTbHOM
IKOCHCTEMEI. [[nHamMIdeckoe paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsI BemecTB 1 OMOr€0XMMHUUYECKUE IIUKIIBI 3JIEMEHTOB (YTIepoa, a30Ta).
3oHansHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoseuectBO B Omocepe 3emian. AHTPONMOTEHHBIE W3MEHEHHs B Owocdepe.
['moGanbpHBIE IKOIOTUISCKUE TIPOOITIEMBI.

CocymecTBoBaHNe MPUPOIBI U YenoBeuecTBa. CoxpaHneHne 6nopasHOOOpas3ust Kak
OCHOBa yCTOWYMBOCTH Onocdepbl. OCHOBA PAMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIONIb30BaHue. JlOCTIKEeHN OMOJIOTHHU M OXpaHa MPUPO/IBL.

Hemoncmpavyuu:

Ilopmpemuwi: A.JIx. Tencnu, B.H. Cykaués, B.1. BepHaackuii.

Tabauyvr u cxemwvr: «llumesple nenw», «bUOLIEHO3: COCTAaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llenn mnuranusy, «IKoJIOTMYECKas MUPAMUIA,
«buocdepa m uenoBek», «IKOCHUCTEMA IIMPOKOJIMCTBEHHOrO Jecay, «IKOCUCTEMA
XBOMHOTO Jeca», «buoneno3 Bogoémay, «ArpoueHos», «IIpuMepHbie aHTPOIOTrEeHHbBIE
BO3JIEUCTBUA Ha MNPUPOAY», «BaKHeWIMe HUCTOYHUKU 3arpsA3HEHUs] BO3AyXa U
TpyHTOBBIX Boia», «llouBa — BaxkHeimas cocraBisomas Ouochepsry, «DaKTOphI
nerpajganuu nouBy, «IlapHukoBblil 3pdexT», «DakTopbl paJuOaAKTUBHOTO 3arpsi3HEHUS
ouocdeps», «O01mas crpykrypa 6uochepsr», «Pacnpocrpanenue xu3Hu B Ouocdeper,
«O30HOBBIN 3kpan Ouochepr», «Kpyroopor yriepona B 6uocdepe», «KpyroBopor
a30Ta B IPUPOAEY.
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OGopynoBanue: MojeHb-anIuIMKausa «TUnuyHble  OWOIICHO3bI», TrepOapuit

«PactutenbHble CcOOOIIECTBa», KoJUleKIuu «buoiieHo3», «BpeauTenu BakHEHITUX
CEJTbCKOXO3SIMCTBEHHBIX KYJBTYpP», TepOapud M KOJUICKIIMM PACTCHUH W JKUBOTHBIX,
MPUHALICKAIIME K Pa3HbIM 3KOJIOTMYECKHMM TpyIIaM OJHOro Buiaa, KpacHas kHura
Poccuiickoii @enepanuu, n300pakeHUs: OXpaHsIEMbIX BUIOB PACTCHUHN U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110
BHUOJIOI'MU HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHUSA

Cornacao ®I'OC COO ycranaBnuBaroTcs TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
oOyJarouMMucss  MmporpaMM  cpeaHero  ooOmero  oOpa3oBaHUsA:  JIMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUSI Tmpeamera «buonorus»
BBIJICJICHBI CJIEAYIOLIME COCTABJISIOIIME: OCO3HAHHWE OOYYaoIUMHUCS POCCUHUCKON
rPaXIaHCKOW MJAEHTUYHOCTU — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOOTIPEJIENICHHUIO, HAIMYME MOTHBALMU K OOYYEHHUIO OMOJIOTHH, LieJIECHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH W
UCTOPUYECKUX TpPAJULMUNA pa3BUTHS OUOJOTMYECKOTO 3HAHUS, TOTOBHOCTh u
CHOCOOHOCTh ~ O0y4YarolUXcsi ~ PYKOBOJCTBOBATBCSI B CBOEM  JAESATENBHOCTU
[IEHHOCTHOCMBICJIOBBIMM ~ YCTAaHOBKaMH, TMPHUCYIIMMU CHCTEME OHOJOTUYECKOIrO
00pa3oBaHMsl, HATMYKE SKOJIOTMYECKOT0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LU U
CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUA mnpeamera «buonorus» pocruraroTcs B
C€AMHCTBE Yy4eOHOW ¥ BOCIHUTATEIIBHOW JCATEILHOCTH B  COOTBETCTBUH c
TPaJULIMOHHBIMA POCCHICKUMHU COLMOKYJIbTYPHBIMHU, UCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE MPAaBUIaMHU U HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT TIpoOIlecCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEHN MO3ULUH JIMYHOCTH, ATPUOTH3MA, YBAXKECHUS K
3aKOHY M TIPaBOINOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MHOKOJIECHUIO, B3aWMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYPHOMY HACIEIUIO U TPaJULMAIM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, OPUPOAE U OKPYKAIOIIEH
cpene.

JInuHOCTHBIE pe3yabTaThl OCBOCHMs y4eOHOro mpeamera «buoyiorus» T0JDKHBI
OTpaXXaTh  TOTOBHOCTh U  CHOCOOHOCTh  OOy4YalolUXCSd  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEW IIO3MIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAI/, TO3UTUBHBIX BHYTPEHHUX YOCSKICHUHN, COOTBETCTBYIOIIUX TPAAUITUOHHBIM
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OCHHOCTAM pOCCHﬁCKOFO O6H1€CTB3, paCciupCHUC KHU3HCHHOI'O OIIbITa H OIIbITa
ACATCIIBHOCTU B IIPOLECCC pCain3alliid OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCHIUTATEIIBHOMN
ACATCIIBHOCTH, B TOM YHCJIC B 4YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHMSA:
c(OpPMHPOBAHHOCTh TPAXKAAHCKON MO3ULUK 00YyYarOIIErocss Kak akTUBHOTO

¥ OTBETCTBEHHOTO WIEHA POCCUICKOr0 00IIeCTBa; OCO3HAHNE CBOMX KOHCTHUTYIMOHHBIX
1paB U 00s3aHHOCTEH, YBaXKEHUE 3aKOHA
Y TIPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TPH CO3JaHUH YYEOHBIX
IPOEKTOB, PEIICHUHN YYEOHBIX M MMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUN OMOJOTHYECKUX
HKCIEPUMEHTOB; CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3UIUIO MO OTHOLIECHUIO K
SABJICHUSIM
COBPEMEHHOM JKU3HU U OOBACHITH €€; yMEHHE YUYWUTHIBaTh B CBOMX JEHCTBUSIX
HEO0OXOIMMOCTh KOHCTPYKTUBHOT'O B3aMMOJICUCTBHUS JIFOJIeH C pa3HbIMU yOEKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSMU U COUAIBHBIM MOJIO)KEHUEM; TOTOBHOCTh K COTPYIHUYECTBY
B IIpOllECC€  COBMECTHOTO  BBIMOJHEHWS  Y4eOHBIX,  [MO3HABATENbHBIX U
MCCIIEOBATENbCKUX 3a/1a4, YBaKUTEIBHOTO OTHOLIEHHS K MHEHHIO OIIIOHEHTOB IIPH
OOCY)XJI€EHUM CIOPHBIX BOMPOCOB OHMOJOTHYECKOIO COAEpKAHMS; TOTOBHOCTh K
T'YMaHUTApHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaKIaHCKOW UICHTUIHOCTH, TATPUOTHU3MA,
YBAXKEHHS K CBOEMY HAapOAy, YyBCTBA OTBETCTBEHHOCTH nepen PoaumHou, ropaoctu 3a
CBOM Kpal, cBow PoanHy, CBOM $3BIK W KYJIbTYpYy, IPOLUIOE K HACTOSIIEE
MHOTOHAIlMOHAJIBHOTO Hapojaa Poccuu; UEHHOCTHOE OTHOLIEHHE K MIPUPOJIHOMY
HACJICINIO W TaMSITHUKAM NPUPOJIBL,
noctwkeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE; CIIOCOOHOCTD

OLICHUBATh BKJIaJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHUE
OMOJIOTHH, TTOHUMAaHMS 3HAYEHHsS] OMOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI0 OOIECTBA; HJleliHas yOeKIEHHOCTh, TOTOBHOCTb K CIIYKEHUIO
u 3anure OTeuecTna,

OTBETCTBEHHOCTb 3a €Tr0 CyAh0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
OCO3HAaHHE TYXOBHBIX LIECHHOCTEN POCCUMCKOrO HApOa;

c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OATUYECKOTO  TOBEJCHUS;
CIIOCOOHOCTH OLICHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPHUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; OCO3HAHUE JIMYHOTO
BKJIaZla B IIOCTPOEHHE YCTOMYHMBOro OyAyIIEero; OTBETCTBEHHOE OTHOILIEHHE K CBOUM
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poauTCIIM, CO3AAHNIO CCMBbHU Ha OCHOBC OCO3HAHHOT'O ITPHUHATHA HGHHOCTCFI CEMEHMHOM
JKN3HU B COOTBCTCTBUU C TpAAUTIUAMU HAPOI0B POCCI/II/I;

4) 3¢cTETHYeCKOTr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO U

TCXHUYCCKOI0 TBOpUYECTBA, CIIOpTa, TPpyAad, O6H.[€CTBCHHBIX OTHOMGHHﬁ; IIOHMMAaHHUC
OMOIIMOHAJIBHOI'O BOSHeﬁCTBHH JKUBOU IIpupoabl " €€ IIEHHOCTHU, T'OTOBHOCTH K
CaAMOBBIPAXCHHIO B PAa3HbLIX BUJAaX UCKYCCTBA, CTPECMIICHUC IIPOABIIATH

KadyCCTBa TBOp‘IGCKOﬁ JINYHOCTH,

5) ¢pusuyeckoro BocnuTaHus, GopMHUPOBAHMS KYJIbTYPHbI 310POBbS U
IMOIUOHAIBLHOTO 0J1ArOMOTyYHsI:

MMOHMMAaHUE M peanu3anus 370poBoro u Oe3omacHoro obpasza KuU3HU (370pOBOE
MUTaHUE, COONIOJCHUE TUTHECHUYECKUX TMPAaBWJI M HOPM, COATAaHCHPOBAHHBIH PEKUM
3aHATUI U OT/ABIXA, pETyNgpHas pu3ndeckas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIICTCHTHOT'O OTHOIICHUS K COOCTBEHHOMY (HU3HUYECKOMY M IICHXHYECKOMY
3I0POBBIO; TIOHMMAaHWE IICHHOCTH TIPaBWUJI WHIAUBUAYAJIbHOTO H KOJIJICKTUBHOTO
0€301acHOro
MOBEJCHUSI B CHUTYaIlUsAX, YTPOXKAIOIMIUX 3/I0POBBI0 W KU3HMU JIIOJICH; OCO3HAHUE

MIOCJICJICTBUN U HEMIPHUATHUS BPEIHBIX IPUBBIUCK (YIOTPEOICHUS

aJIKOTOJISI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOIro BOCIIMTAHMS:

TOTOBHOCTh K TPY/Zly, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0Jt00He; TOTOBHOCTb
K aKTUBHOH J€ATEIbHOCTH TEXHOJIOTMYECKON U COIUAIbHOMN
HANpPaBJIEHHOCTH, CIMOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJIHATH TaKylO JESITEbHOCTh; UHTEPEC K pa3lnyHbIM chepam npodeccuoHanbHOM
NEesATEeNbHOCTH, YMEHHE COBEpUIaTh OCO3HAaHHBIM BBIOOp Oynymiell mnpodeccuun u
peau30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUJIaHbl; TOTOBHOCTb U CIOCOOHOCTh K
00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTIKEHUU

BCEH KM3HU;

7) IKOJIOTHYeCKOr0 BOCUTAHMS: SKOJIOTUUECKH I1eJIecO00pa3HOe OTHOIIEHUE K
MPUPOJIE KAaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €& CyIIECTBOBAHUS;

MOBBIIIIEHWE  YPOBHS  DKOJOTMYECKOM  KYJIbTYyphl: MNPUOOpPETEHHUE  OIbITa
IJIAHUPOBAHHUS MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEACTBUM I OKPYKAIOLIEH
Cpelnbl; 0OCO3HaHUE rI00albHOTO XapaKTepa SIKOJIOTUYECKUX POOJIeM U IMyTel ux
pelIeHus; CrocOOHOCTh UCTIOIB30BaTh MPUOOPETaeMbIC TIPU N3YUCHUH OMOJIOTUH 3HAHUS
Y YMEHUS MPU PEIICHUHU TPoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOOTIOIb30BAHUEM
(cobmrofeHue MpaBmIiI OBEACHUS B PUPO/IC, HAMTPABIECHHBIX HA COXPAHCHUE PABHOBECHS
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B DKOCHUCTEMAaX, OXpaHy BUJIOB, DKOCUCTEM, OUOoc(]epsl); aKTUBHOE HEMPUSATUE JEHCTBUH,
MPUHOCSIIIUX BPEl OKPYIKAIOIIEH TPUPOTHON
cpede, yMEHHE IIPOTHO3MPOBATh HEOJIArONMPHUSATHBIE SKOJOTHYECKHE ITOCSCTBHS
OpeANpUHUMAEMbIX  JCHUCTBUM U TpeAoTBpaliaTh MX; HaJU4YUe  Pa3BUTOIO
HKOJIOTUYECKOT'O MBIIICHHUS, SKOJIOTUUECKON KYIbTYPHI,
ONBITA JIESITEILHOCTH SKOJIOTUYECKON HANpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA
MMU B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COLIMAJIBHOM MPAKTUKE, TOTOBHOCTU K
YYaCTUIO B IPAKTUYECKOMN JAEATEIHLHOCTU IKOJIOTMUYECKOW HANIPABICHHOCTH;
8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKW M OOIIECTBEHHON MPAaKTUKH, OCHOBAaHHOIO Ha JUANOre KYJbTYp,
CITIOCOOCTBYIOILIETO ~ OCO3HAHMIO CBOEr0 MeCTa B TOJHUKYJIBTYPHOM  MHDE;
COBEPIIECHCTBOBAHUE A3BIKOBON M YUTATEIBCKOUN KYIbTYpPbI KaK CPECTBA

B3aMMOJEMCTBYSI MEXTy JIFOJIbMU U ITO3HAHUS MUpPaA; IOHUMaHue cnequpukyu Ouoaorun
KaK HayKH, OCO3HaHUs €€ posiu B HOpMHUPOBaAHUH

pPalMOHAIIBHOIO HAYYHOTO MBIILIEHUS, CO3[JaHUU LEJOCTHOIO MpEJACTaBICHUs 00
OKpY’KaloIleM MHUpe KaK O €JIMHCTBE MPHUPOJbI, YeIOBeKa W OOIINECTBA, B MO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHUS PUPOTHOTO

paBHOBecHUS; YOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YpPOBHS pa3BUTHS MEIWIIMHBI, CO3JIaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMbI PAa3BUTHUSI YEIOBEUECTBA,
NOWCKa MyTeld BBIXOAA M3 TJIOOAIBHBIX HKOJIOTMYECKUX IMpobieM u olecreueHus
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY HCIOJB30BAHUIO TMPHUPOTHBIX
pecypcoB ¥ (OpMUPOBAHHIO HOBBIX CTAHJAPTOB KU3HU, 3aUMHTEPECOBAHHOCTH B
MOJIYYCHUM OWOJIOTHYECKUX 3HAHWUH B TICNAX TIOBBINICHUS OOMIEH KyIbTYPHI,
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIIMOHAIBHOU
IPaMOTHOCTH OOywaromuxcs, (GpopmupyemMoil mpu U3ydeHUH OUOJIOTMH; TMOHMMAaHUE
CYIIIHOCTH METOJIOB MO3HAHWUS, MCTIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIOJIb30BATh MOJy4aeMble 3HAHUS JIJIs1 aHAIN3a U OOBSACHEHHUS SIBJICHUN OKPYKAIOIIErO
MHUpa U MPOUCXOAAIINX B HEM M3MEHEHUN, YMEHHUE JIeJIaTh 000CHOBAHHBIE 3aKTIOUCHUS
HA OCHOBE Hay4YHBIX (PAKTOB M UMEIOIINXCS JIAHHBIX C IIEJIbIO TTOJIYYSHHS JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTHYECCKUE 3HAHMS IS
pelIeHuUs
npo0ieM B pealbHBIX JKU3HEHHBIX CHUTYyalMsIX; OCO3HAHWE IICHHOCTH HAyYHOU
JEeSITENHbHOCTU, TOTOBHOCTh OCYIIIECTBIISTh
MPOCKTHYI0 M HCCIIEIOBATEILCKYI0 NEATCIbHOCTh HWHIAWBHUIYyAIbHO W B TPYIIIE;
TOTOBHOCTH M CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BAHMIO,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHHWI 11O OMOJIOTHH B COOTBETCTBHUH C KU3HCHHBIMU
MOTPEOHOCTSIMU.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yJbTaTbl OCBOGHMs Yy4yeOHoro mpenmMera «buosorus»
BKJIFOYAIOT:  3HAUYMMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOydarOIIMUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIleHAayuYHble MOHSATHUS, OTpa)Karollue
LEJI0CTHOCTh HAYYHON KapTUHBI MUPa U CIELU(PUKY METOI0B MTO3HAHUSL, UCTIOIb3YyEMBIX
B €CTECTBEHHBIX HayKaxX (BEILLIECTBO, PHEPIrUs, SBJICHHUE, MPOLIECC, CUCTEMA, HAy4HbIN
(dakT, TMPUHLMUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEeI0BaHUE,
HaAO0JII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JPYTUX), YHUBEPCAIbHbIE yUeOHbIE AEHCTBUS

(mo3HaBaTeNbHBIC, KOMMYHHUKaTHBHEIE, peryJISITUBHBIC), 00EeCIeUnBaIOINe
dbopmupoBanue (PYHKIMOHATBLHONW IPaMOTHOCTH 151 COLMAIIBHOM
KOMIICTEHIIUHA O00yJaroITuXCsl, CIIOCOOHOCTH oOyyJarommxcs HUCIIOJb30BaTh

OCBOCHHBIE MEXKAUCIUILUIMHAPHBIC, MUPOBO33PECHUECKHUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON U COIMMAILHON TTPAKTHKE.

Ilo3naBaTe/IbHDBIE YHUBEPCAJIbHBIC yqeﬁﬂble Z[eﬁCTBHﬂ ba3oBble
JIOTHYECKHE NefCTBUA:

CaMOCTOATEILHO (OPMYITHUPOBATH U aKTYaJTU3UPOBAThH MIPOOIEMY, pacCMaTPUBATh
e€ BCECTOPOHHE; UCII0JIb30BATh MPU OCBOCHUH 3HAHUI MPUEMBI TIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cWHTE3a, CpaBHEHWUs, KiaccuduKanuu, 000OIIEeHHS), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATUMN (BBIIETSATh KX XapaKTepHbIEC MPU3HAKH, YCTAaHABINBATH CBSI3H C
JPYTUMU TTOHATHSMH ); OTIPEACIIATH IENH ACSITSIIBHOCTH, 3a/1aBasi MapaMeTPhl K KPUTEPHH
UX TIOCTH)KCHHS,

COOTHOCHUTBH PE3YyJbTaThl JCATEIHHOCTH C IIOCTABJICHHBIMHU IEJISIMH, HCIIOIh30BaTh
OMOJIOTUYECKUE TTOHATHUSA JJIs1 O0OBsICHEHUS (DAKTOB U SIBICHUM KUBOM
IPUPOABI, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHAYKTHUBHBIC, IETyKTHUBHBIE, TIO
aHAJIOTHH ), BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX,
(bOpMyIUPOBATh BHIBOJIBI M 3aKITFOUCHUS; PUMEHATH CXEMHO-MOJICIILHBIE CPEICTBA IS
MPE/ICTAaBIICHUS CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4YaeMbIX OMOJOTHYECKHX
00BeKTaxX, a TakKe TMPOTUBOPECUMH pA3HOTO pPOJA, BBIABICHHBIX B Pa3IMYHBIX
nH()OPMAITMOHHBIX MCTOYHUKAX; pa3padaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM
aHaJIM3a UMEIOIIUXCS
MaTepHABHBIX U HEMaTePUAIbHBIX PECYPCOB; BHOCHUTH KOPPEKTHUBHI B JCSTEIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
[EJIsIM, OLICHUBATh PUCKHU TMOCIEICTBUMA JIEATETbHOCTH; KOOPJUHUPOBATH U BBITIOIHSATH
paboTy B YCIOBUAX PEATbHOTO, BUPTYAJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;, pa3BUBATh KPEATUBHOE MBIILICHUE
P PEIICHUH KU3HCHHBIX MPOOIIeM.
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Ba3oBble ucciieqoBarTeLCKHe J1eiCTBUA:

BJIAJETh HABBIKAMHM Y4Y€OHO-HCCIEOBATENbCKOM W MPOEKTHOW JEsTeNIbHOCTH,
HaBbIKaMH pa3peleHus IpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHMs MPAKTUYECKUX 3a]ady, TPUMEHEHUIO PA3IMYHBIX METO/OB
NO3HAHUA;, MCIOJb30BaTh PA3JUYHBIE BHJbI ACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHHUS, €r0 UHTEPIIPETALIMH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYalUsIX, B
TOM YHCJIE MIPU CO3JaHUU YYE€OHBIX U COLUUAIBHBIX MPOEKTOB; ()OPMUPOBATH HAYUHBIH
THUII MBILJICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTUEH,

KJIFOUEBBIMU MTOHATUSMH U METOAAMM;
CTaBUTH U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN ESITEIbHOCTH

U OKU3HEHHBIX  CHUTYyallMsX; BBISBISATh  IPUYMHHO-CIEJICTBEHHBIE  CBSI3M U
aKTyaJIM3uPOBATh 3a/1auy, BBIIBUTATh THIOTE3Yy €€ PEIICHMS, HAaXOIUTh apTyMEHTBI JIJIs
JIOKA3aTelbCTBA CBOWX YTBEP)KICHHM, 3a/laBaTh MapaMeTpbhl U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATH MMOYICHHBIE B XO/I€ PEIICHUS 3a]]a9l PE3yIbTaThl, KpUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX; 1aBaTh
OIICHKY HOBBIM CHUTYaIllUsIM, OIICHUBATh MPHUOOPETEHHBIM OMBIT, OCYIIECTBIATH
IeJICHANPABICHHBIN MTOUCK MTEPEHOCA CPEJICTB U CIIOCOOOB ICUCTBUS
B MpodeCCHOHANBHYIO CpEeAy; YMETh NEPCHOCHTHh 3HAHWS B TO3HABATEIbHYI U
MPaKTUYECKYI0 00J1acTu
KU3ZHENIEATCTLHOCTH; YMETh WHTETPHPOBATh 3HAHHWS W3 Pa3HBIX
peAMETHBIX 00JIacTel;

BBIIBUI'aTb HOBBIC UJICH, IIPCAJIAraTb OPUTHHAJIBHBIC ITOAXO0AbI U PCIICHUS, CTABUTD

npoOJIeMbl U 3a/1a4u, TOMyCKAOUINE aJbTePHATUBHBIC PEIICHMUS.
Pabora c undopmanueii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX HHPOpMALMH (TEKCTEe Y4yeOHOro
ocoOusl, HayYHO-MIOMYJISIPHOM TUTepaType, OMOIOTHYECKUX CIOBAPSAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHbBIX, B IHTepHeTE), aHaTU3upOBaTh HH()OPMAIUIO pa3IMYHBIX
BUJOB U (OpM TpelncTaBiICHHs, KPUTHUYECKH OLIEHHWBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTD; (DOPMYIUPOBATH 3aMPOCHl U MPUMEHSIThH Pa3IN4YHbIE METOIbI MPU
MouCKe 1 oTdbope
Ouonornyeckod uHMOpManuMu, HEOOXOAMMOW [JIsi BBITIOJHEHHUS] Y4YEOHBIX 3a/ady;

NpUOOpPETaTh OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO HWCIIOJIB30BAHUS Pa3THYHBIX
MOUCKOBBIX CHUCTEM; CAMOCTOSTEIHHO BHIOMPATh ONTUMANIBbHYIO (JOpMY MpEACTaBICHUS
OHOJOTUYECKON
uHdopmaruu  (Cxembl, Tpaduku, aUarpaMmbl, TaOMUIBI, PUCYHKH H JPYroe);

HCIIOJTb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOTHUECKOM
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uHpopmalet: TpUMEHSITh XUMHYECKUE, (PU3NYECKHe M MaTeMaTU4eCKHe 3HaKU U
CUMBOIJIbI, (OpMYJIbl, aOOpEeBUATYpPY, HOMEHKIIATYPY, UCIIOJIb30BATh U MPEOOPa30BhIBAThH
3HAKOBO-CHMBOJINYECKHE CPEICTBA HATJISIHOCTH; BJIA/IETh HABBIKAMU PACIIO3HABAHUS U
3alUThl HHPOPMALIUH, HHPOPMALTMOHHOM

0€30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHBIE 1CHCTBUS
Oo0uenue:

OCYILIECTBJISITh KOMMYHHUKAIIMHU BO BCeX c(pepax »KU3HU, aKTUBHO Y4aCTBOBATh
B JIMajore Wiu ITUCKYCCHUU IO CYIIECTBY OOCYykKIaeMoW TeMbl (YMEHHE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXJEHUS OTHOCUTEJILHO BBIMOJHEHUS TpeijiaraeMou 3ajayu,
YUYUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUNA APYTrUX YYAaCTHUKOB JHAJIOra WIIU
JMCKYCCHUH); paclio3HaBaTh HeBepOajbHbIE Cpe/CTBa OOIICHHS, MOHWMATh 3HAYCHUE
COIMATBHBIX 3HAKOB, MPEIMOCHUIOK BOSHUKHOBEHHSI KOH(MIUKTHBIX CHUTYaIllUid, YMETh
CMATYaTh KOH(QJIMKTHI U BECTH MIEPETOBOPHI; BIIAJIETh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS
Y B3aUMOJICUCTBUS, TOHUMATD
HAMEPEHUS IPYTUX JIIOJICH, TPOSBIISTh YBAKUTEIHLHOE OTHOIIIEHNE K COOCCETHUKY U B
KOppeKTHOM hopme (OpMyTUPOBATH CBOU BO3PAKEHHUS; PA3BEPHYTO U JIOTUYHO U3J1arathb
CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMecTHAs 1eATEILHOCTD:
MNOHKMMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMaHAHON U MHAUBUAYAIbHON paOOThI
IIPU peLIeHnH OUOJIOrMUECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpyHHoBbIX (POPM B3aUMOACHCTBUS ITPU PEILICHUH Y4eOHOM 3a/1a4un; BHIOMPATh TEMAaTUKY
Y METOJIbl COBMECTHBIX ACHCTBUM C YUETOM OOLIMX UHTEPECOB
U BO3MOXHOCTEM KaXIOr0 4JIEHAa KOJUIEKTMBA; IMPUHUMATh IEJIH COBMECTHOM
NEeSITEeNbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH
JEeNCTBUS 1O €€ JOCTUKEHHIO: COCTABIIATH IJIaH IEHCTBUM, PACTIPEAEIAT POJIU C YUETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM padOThI; OLIEHUBATh KAYECTBO
CBOET0 BKJIa/la U KaX/10r0 yYaCTHHKA KOMaH/bl B OOIINH
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHUSM; Ipeajararb HOBBIE NMPOEKTHI, OLEHUBATH
UJIEU C O3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;, OCYIIECTBIISATh
MO3UTUBHOE CTPATErNYECKOE MOBEJACHUE B PA3IMYHbBIX CUTYaLUsX,

MMPOABIIATE TBOPUCCTBO U B006pa)K€HI/IC, OBITH NHHUIIUAaTUBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiiCTBUS
Camoopranusamnus:

VICIIOJIL30BaTh OMOJIOTHYECKUE 3HAHUS JJIA BBISIBJICHU L HpO6JI€M N UX PCIICHHUA
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B JKM3HEHHBIX U y4EOHBIX CHUTyallUsX; BHIOMPATh HAa OCHOBE OWOJIOTMYECKUX 3HAHUN
L[EJICBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JICMCTBUSIX M IMOCTYIKax MO OTHOIIEHUIO K
)KUBOM NPUPOJE, CBOEMY 3JI0POBBI0O U 3JI0POBBI0 OKPYXKAIOIIHUX; CAMOCTOSTEIIBHO
OCYILIECTBIISATh TO3HABATEIBHYIO JI€ATEIbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIpoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JEATEILHOCTH M KU3HEHHBIX
CUTYyallUsX; CaMOCTOSITEIbHO COCTABJATh IIJIaH PEHICHUsS MpoOJieMbl €  Y4ETOM
MMEIOLIUXCS

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTECHHI; JaBaTh

OLICHKY HOBBIM CUTYallHsIM;

pacuupsATh paMKU Y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTCHUN; 1eNaTh

OCO3HaHHBIN BHIOOP, ApTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a peIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IMUPOKON IPYAUIIUU B PA3HBIX
00NacTsAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJIbTYPHBIN
ypoBeHb. CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallHsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJbTATOB LEJSAM; BJIAJACTh HABBIKAMU I103HABATEIBHOU
pediekcuu Kak OCO3HAHMSI COBEPIIAEMBIX JECHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX
pe3yiIbTaTOB M OCHOBAHMM, MCIIOJIH30BATh MPUEMBI PEIICKCUU ISl OLICHKU CUTYaIluH,
BBIOOpAa BEPHOIO pElIeHUs; YMETh OLICHHUBATh PUCKHM M CBOCBPEMEHHO NPUHUMATH
pEeLIEHUs 110 UX CHWKEHUIO; IPUHUMATH MOTUBBI U apPryMEHTHI APYIUX IPU aHAIU3E
pe3yJIbTAaTOB JAEATEIBHOCTH.

IlpunsiTue cedst M APyrux:
NPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTUBBI U apTYMEHTHI APYTHUX MPU aHATIU3€ Pe3yJIbTaTOB JEATEIbHOCTH;
MpU3HaBaTh CBOE MPaBO W MPaBO APYrUX HA OIMIMOKHU; pa3BUBATh CIIOCOOHOCTh
MOHUMATh MUP C MO3ULIUH JIPYTOro YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs Mporpammbl COO mo O6uonoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crienuduyeckue sl yueOHoro mnpeamera «buonorus» HaydHbIE
3HaHWS, YMEHHS H CIOCOOBI JEHCTBUN 10 OCBOCHHIO, WHTEPIPETAIUU u
npeoOpa3oBaHUI0 3HAHWUM, BUABI JEATEILHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallMsX, a TAaKXE B peabHbIX
KU3HEHHBIX CHUTYyallUMsX, CBS3aHHBIX C Owonorued. B mporpamme mnpeameTHbIC
pe3yJIbTaThl MPEJCTABIICHBI IO TOJIaM 00yUEHHUSI.
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[IpeameTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUSI

€CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa W HAy4YHOTO MHPOBO33PEHUS, O BKIAJIE POCCUUCKUX U 3apyOeKHBIX
y4EHBIXOMOJIOTOB B pa3BUTHE OUOIOTHH, (DYHKIIMOHATBLHON TPAaMOTHOCTH YeJIOBEKa IS
pelieHusl SKU3HEHHBIX 3a/a4y; YMEHHE pPACKpbIBaTh COJAEpXKaHUE OUOJIOrMYEeCKUX
TEPMUHOB W TIOHSATHW: >KW3Hb, KJIETKA, OpraHu3M, MeTrabonm3M (OOMEH BEIIECTB H
IpeBpaIlleHUe YHEPTUN), TOMEOCTa3 (CaMOPETyJISIMs), YPOBHEBAsT OPraHU3aIUs KUBBIX
CHCTEM, CAMOBOCIIPOU3BEICHUE

(penpoayKIiusi), HaClIeACTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE; YMEHUE HU3J1ararh
Ouonornyeckne Teopun (KJIETOYHas, XpOMOCOMHAs,

MyTAaIlMOHHAsl, LIEHTpaJbHasl JOrMa MOJIEKYJIIpHOM Ouonorun), 3akonsl (I'. Mennens,

T. Moprana, H.I1. BaBuioBa) u yueHust (0 IIEHTpax MHOT00Opa3Hs U MPOUCXOKICHUS
KyJIbTypHBIX pacteHudt H.M. BaBunosa), onpenensitb T'paHUIbl UX MPUMEHUMOCTH K
KUBBIM CHCTEMaM; YMEHHE BJIQJ€Th METOJIaMU HAYYHOTO MO3HAHUS B OWOJIOTHH:
HaOJII0IEHNE

U OMHCAHWE >XMBBIX CHUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alis U TPOBEIICHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH
MEXAY HCCIEIyEeMbIMH BEIUYMHAMHU, OOBSCHEHHWE TIONYYCHHBIX PE3yIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JIeJlaTh BBIBOJBI Ha
OCHOBAaHHUM TMOJIYYEHHBIX PE3yJIbTAaTOB, YMEHHUE BBIJICNATh CYIIECTBEHHbIC MPU3HAKU
BHUPYCOB, KJIIETOK MPOKAPHOT

Y DYKapHOT, OAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH IIPOLIECCOB:
oOMEHa BEIECTB M MPEBPAIICHUS dHEPTHH B KJIETKe, (POTOCHHTE3a, TIACTHYECKOTO U
HPHEPreTUYeCKOro OOMEHa, XEeMOCHHTe3a, MHTO03a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, UHIUBUIYAIBHOTO Pa3BUTHUSI OPTraHU3Ma

(oHTOTEHER);

yMEHUE TPUMEHSTh TTOJTYICHHBIC 3HAHUS I OOBSICHEHUST OMOJTIOTUYECKHIX
MIPOIIECCOB U SIBJIICHUH, ISl TPUHATHS IPAKTHUECKUX PEIICHUN B OBCEAHEBHOW )KU3HH C
HeNbI0 o0ecredeHuns: 6€30MacHOCTH CBOETO 370POBbs M 37I0POBBS OKPYKAIOIINX JIIOJICH,
COONIOZICHUST HOPM TPaMOTHOTO TIOBEICHHS B OKpY)KaMOIIEH MPUPOTHOW Cpele,
MOHMMaHUE HEOOXOJIMMOCTH HCITOJIB30BAaHUS JOCTHKCHHH COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTUI I PallMOHAIBHOTO  TPHUPOAOIONB30BAHUSA, YMEHHE peIIaTh
DJIEMCHTAPHBIC TCHETHUECKHE 3a]]a4i Ha MOHO- U TUTHOPHTHOE
CKpEIllMBaHME, CIICTJICHHOE HACIeAOBaHNWE, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpeNIUBaHus IS TpEe/CKa3aHWs HACIeOBaHUS MPHU3HAKOB Yy OPraHU3MOB; YMCHHE
BBITIOJTHATH JTAOOPATOPHBIE U MPAKTUYECKUE pabOThI, COOIOIATh MpaBUiIa
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npu pabore ¢ Y4YeOHBIM U JJTAOOPATOPHBIM OOOPYJOBAaHMEM; YMEHHE KPUTUYECKU
OLICHWBATb M HWHTEPIPETHUPOBATh HH(MOpPMAIMIO OHOJOTHYECKOTO COJEpIKaHus,
BKJIFOYAIOLIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX UCTOYHUKOB (CpPEICTBa MaCCOBOM
uHbOpMaIuK, HAYYHO-TIOMYJISIPHBIE MAaTepHallbl), STHUYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OWONOrMM, MEIUIIMHE, OHOTEXHOJOTHUH; YMEHHE CO3]aBaTh
coOCTBEHHbIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS, 00001113

Ouonornueckyo WHGOPMALMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUMHBIA anmapaT OMOJIOTHH.

[IpeameTHBIE PE3yNIbTATHI OCBOCHUS yueOHOro npeamera «buonorus» B 11 kiaacce
JOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUHU B CUCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJAE POCCHICKUX U 3apyOekHBIX YUYEHBIX
OMOJIOrOB B pa3BUTHE OMOJOTMM, (PYHKIMOHAIBHOM TIPaMOTHOCTH 4YeJIOBEKa s
peLIeHNs JKU3HEHHBIX 3314,

YMEHHUE PaCKpbIBaTh COjep>KaHWe OMOJIOTHYECKUX TEPMUHOB U TOHSATHM: BH]I,
NOMYJISIUsl, TEeHO(MOH, HBOJIOIMUA, JABUXKYIIHE CUIbl ((aKTOpbl) 3SBOJIOLNH,
MPUCTIOCOOJICHHOCTh  OPTraHW3MOB, BHJ000pa30oBaHUE, JKOJOTHYECKHE (HaKTOPHI,
HKOCUCTEMA, MPOAYIICHThI, KOHCYMEHTBI, PEIYUEHTHI, 1IENU MUTAHUS, IKOJIOTHYECKAST
nupamuaa, OuoreorneHo3, Owocdepa; ymeHue wuzIaratb OWOJOTHYECKHUE TEOPUU
(aBomrononHas Teopus Y. JlapBuHaA, CHHTETHYECKash TEOPHUsSl 3BOJIOLMH), 3aKOHBI U
3aKOHOMEpPHOCTH (3apozsimeBoro cxoactsa K.M. Bbapa, uyepenoBaHusi TJIaBHBIX
HampaBieHuii u mnyrted osBomonuu A.H. CeseproBa, yuenuss o Ouocdepe B.U.
BepHnasckoro), onpenensaTe TpaHUIBl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM; YMCHHE
BJIAJICTh METOJIaMU HAYYHOT'O IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE
U OINHCAHWE >XMBBIX CHUCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alis U TPOBEJICHUE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH
MEXAY HCCIEIyEeMbIMH BEIUYMHAMHU, OOBSCHEHHWE TIOJYYECHHBIX PE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX IMOHSATHN, TCOPHH W 3aKOHOB, YMCHHE JC/IaTh BHIBOJBI Ha
OCHOBAHWM TIOJYYCHHBIX PE3yJIbTATOB; YMCHHE BBIJICIATh CYIIECTBEHHBIC MPU3HAKU
CTpPOEHHUS OMOJIOTMYECKUX OOBEKTOB: BUOB, MOMYJISIHUMI, MPOAYIEHTOB, KOHCYMEHTOB,
pPEAYLIEHTOB, OMOT€OIIEHO30B U IKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, IPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JACHUCTBHS IKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBbl, IEPEHOCA BEIIECTB U
MOTOKAa JHEPTUM B IKOCHCTEMaX, aHTPOMOTEHHBIX M3MEHEHHI B DKOCHUCTEMax CBOEH
MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOT€OXMMHYECKUX LIUKIOB B OuMocdepe; yMeHue
NPUMEHSTh TOJYy4YEHHBbIE 3HAHUA ISl OOBSICHEHHs] OUOJIOTHYECKUX MPOIECCOB U
SIBIICHUM, JJI TPUHATUS TMPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM >KM3HU C LEJBIO
oOecrieueHnss 0€30MAaCHOCTH CBOETO 3J0pOBbS U 3I0POBbSl OKPYXKAIOIIUX JIIOJIEH,
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COONIOZICHUST HOPM TPaMOTHOTO TIOBEJICHUS B OKpY)KaWOIIEeH MPUPOTHOW Cpele,
MOHHMaHHE HEOOXO0IMMOCTH HCITOJIb30BAHMS JTIOCTH)KCHUH COBPEMEHHOMN OMOIOTHH JIJIst
paIoHaIBHOTO MPUPOAOIIOIE30BAHNS;, YMEHUE PEIIaTh JIEMEHTapHbBIE OMOIOTHUECKHE
3aJ1ay¥, COCTABIISATH CXEMBI

NEpeHoca BEUIECTB M JHEPTrUU B JIKOCHCTEeMax (IeMHM MUTAHWS), YMEHUE BBITIONHATH

71a00paTOpHBIE U MPaKTUYECKUE paboThl, COONIIOAATh MTpaBUiia

npu pabotre ¢ y4yeOHBIM W JAOOPATOpPHBIM OOOPYJOBAaHHEM;, YMEHHE KPHUTUYECKU
OIICHWBATh M HWHTEPIPETHUPOBAThL HH(DOPMAIMIO OHOJOTHYECKOTO  COJICPIKAHU,
BKJTFOUYAIONIYIO IICEBIOHAYYHBIC 3HAHUS U3 Pa3IMYHBIX HICTOYHUKOB (CpPEICTBa MaCCOBOM
uHGOpMAIIMK, HAYYHO-TIONYJIAPHBIC  MaTepuaibl), paccMaTpuBaTh TJI00ATbHBIC
IKOJIOTUYECKUE TPOOJIEMbI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TO3MIIMIO; YMEHHE CO37aBaTh COOCTBEHHBIC IHCHMEHHBIC M YCTHBIC
cooOmieHusi, 0000mas OMOJOTUYECKYI0 WH(POPMAIUIO W3 HECKOIBKUX HCTOYHUKOB,
I'pPaMOTHO MCTIOJIh30BaTh MOHATUHHBIN anmapar OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosaunue
Ne KommyecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3IeyioB U TEM [IporpamMmmHoe coaepkaHue
n/n 4acoB oOy4Jarommxcs

y4eOHOro mpeameTa

Tema 1. buoJsiorusi Kak HayKa

1.1

buonorug B cucreme
HayK

buonorus kak Hayka. CBsi3u OMOJIOTHH €
OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, penurueit, STUKOH,
ACTETUKOW M mpaBoM. Posik Onosoruu B
(dbopMHUPOBAHUU COBPEMEHHOUN HAYUHOM
KapTuHbl MUpa. Cucrema
OMOJIOTUYECKUX HAYK.
Hemoncmpayuu:

Iopmpemuwi: Y. JapBun, I'. MeHnnens,
H. K. Kosbros, Ix. Yorcon u ®@. Kpuk.
Tabnuysl u cxemol: «MeTOIBI TTO3HAHUS
YKUBOW MPUPOIBD)

PackpriBaTh conepkaHue TEPMUHOB U
TOHSATHUI: HAYYHOE MUPOBO33PEHUE,
Hay4yHas KapTUHA MUpPa, HAYYHbIA METO/,
TUIIOTE3a, TEOPHS, METOIbI
HCCJIEIOBAHHUS.

XapakTepu3oBaTh OMOJOTHIO KaK HAyKY,
€e MECTO M pOJib CpeIu Jpyrux
ecTecTBeHHbIX  HaykK. [lepeuncnsarsb
paszenbl OMOJIOTMM B COOTBETCTBHE C
00BbEeKTaMH HasbiBaTh
BOKHEUIIME OTpaciad OUOJOTHUUECKUX
3HAHUW © 33Ja4M, CTOSIME TMEPEN
ouonorueit XXI B.

WU3YUYCHHS.




1.2

Meronsl
YKUBOU IIPUPOBI

ITIO3HAaHUA

Mertoapl TO3HAaHMS KUBOW IPUPOABI
(HabnroieHue, HKCIIEPUMEHT, ONMCAHNUE,
U3MEPEHUE, KJaccudukanus,
MOJIEJIMPOBaHUE, CTaTUCTUYECKas
00paboTKa JTaHHBIX).

Hemoncmpayuu:
Tabnuywl u cxemvr: «MeTOABI TO3HAHUS

KUBOU MTPUPOJIBI.
Ilpakmuueckue pabomoi:
[Tpaktuueckast pabora Ne 1.

«Hcronp30BaHme pa3IMIHbIX
METO/IOB MPHU U3yUYECHUU OMOJIOTHUECKUX
00BEKTOBY

PackpeiBaTh conepxaHne TEPMUHOB U
MOHATUW: HAYYHBI METOJ, METOJbI
HCCIICIOBAHUS.
XapakTepu3oBaTb OCHOBHBIE  METObI
MTO3HAHUS )KUBOU MTPUPOIbI: HAOIIOACHUE,
AKCIIEPUMEHT, OIIMCAHUE, U3MEPEHUE,
Kiaccupukanus,  MOJEIUPOBaHUE,
CTaTUCTUYECKass 00paboTKa JaHHBIX

Hroro yacos 1o teme
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Tema 2. 7KuBble cUCTEMbI U X OPraHU3aIUs




2.1

buonornueckue
CHUCTEMBI, TPOLIECCHI
Y UX U3YUYCHUE

JKuBbie cucteMbl (OMOCUCTEMBI)

KaK IpeIMET U3yUYeHus: OMOJIOTHUH.
OTauyme KUBBIX CUCTEM OT
HEOPraHU4EeCKON MTPUPOJIBI.

CBoiicTBa OMoCUCTEM U HX
pazHooOpasue.

YpoBHU OpraHu3alu OMOCUCTEM:
MOJICKYJIAPHBINA, OPraHOUHOKJIETOYHBIM,
OpraHU3MEHHbIN, MOMYISIUOHHO-
BHUJOBOM, KO CHCTEMHbBIN
(OuoreoueHoTHYECKUI), OUOChHEPHBI.
Hayxkwu, uzygaroriue 6MocucTeMbl

Ha pa3HbIX YPOBHSIX OpraHU3aIUU.
Jemoncmpayuu:

Tabauywl u cxemwvl: «OCHOBHBIE IPU3HAKU
KU3HNY, «Y pOBHU

PackpeiBaTh copep:kaHuE TEPMUHOB U
MNOHATUH:  cuUcTeMa, Ouosiornyeckas
CUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCHCTEMBI, CBOMCTBA JKHUBBIX CHUCTEM,
oOMEH BEUIECTB, PAa3MHOXKEHHE, POCT,
pasBuTHE, HACJIEICTBEHHOCTb,
M3MEHYUBOCTb, pa3Ipa)KuMOCTb,
OYHEPro3aBUCUMOCTD, YPOBHH
OpraHu3zanMu  Ku3Hu  (OuocucTem).
XapakTepu3oBaTh IIPUHIUIIBI
OpraHu3alid OHOCHCTEM: OTKPBITOCTD,
BBICOKASl  YNOPAJOYEHHOCTh,  CaMO
perynsauus, UEpPapXUYHOCTb.
IlepeuncnsaTh yHMBEpCAJIbHBIE CBOWCTBA
KUBOTO: €AMHCTBO XUMHUYECKOTO
COCTaBa, pa3gpPaKUMOCTb, JBHKECHUE,
rOMEOCTa3, POCT U pa3BUTHE,




OpraHM3alMHU ;KUBOM PpUPOALD. Moeinb
monekyisl JJHK

HACJIEICTBEHHOCTh, N3MEHUYUBOCTb,
ABOJIONMS  (TIpUCIIOCOOJIEHHE K
HU3MCHSIOITUMCS YCIIOBHSIM).
[IpuBoauTh TpUMEpPHI OHOCHCTEM
pPa3HOTO YpPOBHS OpraHU3aluu |
CpPaBHUBATH MPOSIBICHUS CBOMCTB
’KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu3oBaTb OCHOBHBIE
MPOIIECCHI, TPOTEKAOIIINE B
onocucreMax: 0OMEH BEIIECTB U
MpEeBpaIICHIE SHEPTHH,
CaMOBOCTIPOU3BEICHHE,
camoperyssnus, pazsutue. Cobmonath
npaBuiia OEpeKHOTO OTHOIICHUS K
KUBOU MIPUPOJE

HToro yacoB 1o teme
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Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH




3.1

XHUMHUYECKHUI COCTaB
Kietku. Boma wu
MHUHEPAITBHBIE COJTU

XUMHUYECKUU COCTaB KJIETKH.

XUMHYECKUE DJIEMEHTHI:
MAaKpO3JIEMEHTHI,

MUKPODIJIIEMEHTHI. Boma wu
MHHEPAIbHbIC BEILIECTBA.

QOYyHKIMU BOJbl U MHUHEPAIbHBIX
BemecTB B kietke. [lopnep:xxanue
OCMOTHYECKOro OanaHca.
Hemoncmpayuu:

Luacpammuoi: «Pacrnipenenenue
XUMHYECKUX JJIIEMEHTOB B  HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX
JJIEMEHTOB B JKUBOW IPUPOIEH.

Tabauyvt u cxemol.: «llepuoanueckas
Ta0INIa XUMHUYECKHUX DJIEMEHTOB)Y,

«CtpoeHue MOJIEKYJIIbI BOABDY

PackpeiBaTh conmepkaHie TEPMUHOB H
TOHSITHIA: AJIEMEHTHI-OMOTEHBI,
MaKpOdJIEeMEHTBI,  MHKPOIJIEMEHTHI,
MUHEpaJbHBIC BEIIECTBA, MOJIEKYJa
BOJIbI KaK JIMIOJb, BOJOPOJIHBIE CBSI3H;
ruapomwibHpie W TUAPOoGOOHBIE
BELIECTBA.

I[OK@SBIB&TB CAUHCTBO JJICMCHTHOI'O
CcoCTaBa KakK OJHO H3 CBOMCTB KHBOTO.
PaCHpeI[GJ'ISITB XUMHUYCCKHUE DJICMCHTHI
I10 I'py1lIiaM B 3aBUCHUMOCTHU

OT KOJIMYCCTBCHHOI'O IIPEACTABUTCIILCTBA

B OpraHu3Me; XapaKTepu30BaTb pPOJIb
OTJIEJbHBIX AJIEMEHTOB.

BrIsSBISITE CBSA3B MCIKOY COCTaBOM,
CTPOCHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCIUMHCHUA U €TO (1)YHKI_II/I$IMI/I B KIICTKEC




3.2

benku. CoctaB
CTpPOCHHE OEJIKOB

u

benku. CoctaB u cTpoeHHe OEJIKOB.
AMMHOKHCIIOTBI — MOHOMEpHI OEKOB.
Hezamennmbie u 3aMEHUMbIE
AMUHOKHUCJOTBI. AMMWHOKHCIIOTHBIN
COCTaB. YPOBHHM CTPYKTYphI OEIKOBOM
MOJIEKYJbl  (IIepBUYHAs, BTOPUYHAS,
TPETUYHAS U YETBEPTUUHAS CTPYKTYPA).
XHUMHUYECKHE CBONCTBA OCIIKOB.
buonorundeckue pyHKIrM OEIKOB.
Hemoncmpayuu:

Tabauywl u cxemot: «CTPOCHUE MOJIEKYJIBI
Oenkay.

Obopyodosanue.: CBETOBOM MUKPOCKOII,
MUKpOIpenapaThbl

PackpeiBaTh cojepkaHu€ TEPMUHOB H
MOHSATHM: OCJIKU, MOJMMEPbI, MOHOMEPHI,

AMHHOKHCJIOTBI,  MENTUJIHAS  CBS3b,
MOJIUTICOTHU, J€HATYpaIusl.
Xapaktepus3oBaTh O€IKH Kak KJacc
OPraHUYECKUX COEIMHEHU;

KJIACCU(PUITMPOBATh WX TIO CTPOCHUIO
(rmoOynsipubie U GuOpUILIAPHBIE OEIKH),
MIEPEUHCIIATD u XapaKTepPHU30BaTh
byHKIIMHA OEIKOB
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DepMEHTHI —
OHOJIOTHYECKUE
KaTaJIn3aToOPhI

depMeHTHI — OMOJIOTUIECKUE
KaTaJn3aToPHI.

Crpoenue ¢epMeHTa: aKTHBHBIH LICHTP,
cybcTpaTHas cieniupuIHOCTb.

KodepmeHTsl. BuramuHsL
OTnnuus dbepmeHTOB oT
HEOPraHWYECKUX KaTaau3aTopoB.

PackpriBaTh copepxaHue TEPMHUHOB H
MOHATUH: PEPMEHTBI, aKTUBHBIH LIEHTD,
cyOcTpaTHas cnenuuIHOCTb,
KopepMeHThI, OETKU-aKTUBATOPHI U
OENKN-UHTUOUTOPHI.

Yka3bIBaTh OTINYHS q)epMCHTOB oT
HCOPraHNYCCKHUX KAaTaJIn3aTOPOB.




Jemoncmpavyuu:

Tabauyvt u cxemwvl: «CTpoeHue
dbepMeHTay.

Obopyoosanue: 000pyAOBaHUE IS
MIpOBEJICHUS HAOIIOACHU,

VU3MEpPEHUH, DKCIIEPUMEHTOB.
Ilpakmuueckue pabomuwi:
JlaGoparopnas padota Ne 1. «M3yuenue
KaTAIMTHICCKOM AKTUBHOCTHU
dbepMeHTOB (Ha IpuMepe aMIIa3bl WU
KaTauas3bl)»

OObsACHATD poib  (EPMEHTOB B
(GYHKIIMOHUPOBAHHH JKUBBIX CHCTEM, B
OPOMBIIIJIEHHOCTH, B MEJAMILIMHE, B
ITIOBCETHEBHOM KU3HU YEIIOBEKA
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YrneBoapl. JIunuasl

VYrieBoibl: MOHOCaXapu bl (TIII0KO3a,
prbo03a u 1e30Kcupru003a), Tucaxapuibl
(caxapo3a, J1akT03a) U MOJIUCaXapuibl
(KpaxmaJ, TIITUKOTeH, 1eJUII0J103a).
buonornyeckue GyHKIUM yTIIEeBOOB.
B0%0007010 38 TPUTIUTICPHUIBI,

bochonaunuabl, CTepoOUIbL.

['uapodunsHO-THIPOYOOHBIE CBOMCTRA.

buonoruveckue GyHKIMH JIUTUIOB.
CpaBHeHUE yIJIEBOI0B, OCIIKOB U
JIMIIUA0B KaK HCTOYHUKOB SHEPTHUH.
Hemoncmpavyuu:

Tabnuywvl u cxemvl. «YTICBOABIY,
«JIummmaeny.

Obopyodosanue: 000py10BaHUE
11 IpOBEICHUS] HAOIOCHUH,
U3MEPEHUH, DKCIIEPUMEHTOB

PackpeiBaTh conmepkaHUE TEPMUHOB H
MOHSTHIA:  YTJIEBOABI, MOHOCAaXapHJbI,
JUcaxapubl, MOJUCAXapuIbl, TIIHOKO3a,
pubo3a,  nme3okcupubo3a,  caxaposa,
JIAKTO3a,

MaJIbTO34, OCJIJI0JI03a

(kmeTyaTka), Kpaxmarll, TJIUKOT€H;
JUTUBI, TPUTIIALIEPUIBLI (GKUPBI, Maciia),
dbochonmunuabl, CTEpOUIbI.
XapaKkTepu30BaTh YIJICBOJbI, JIMITHJIBI
KaK KJacC OpPraHUYEeCKUX COEIUHECHUMU.
KnaccudumupoBath yriieBo bl U JIHITHIBI
M0 CTPOCHUIO; TEPEUUCATh (PYHKITUU
YTJICBOJIOB | JIUITHIOB.

CxemaTtudecku H300pakaTb CTPOCHUE
MOJIEKYJT YTJIEBOIOB, JIUTIA/IOB




3.5

Hyxiiennossie
KUCIOTBL. AT

Hyxnennossie kucnotsl: JJHK n PHK.
Hyxkieotu bt — MOHOMEPBI
HYKJIEMHOBBIX KHUCIOT. CTpoeHue u
dbyukiuu JJHK. Ctpoenue u pyHkIuu
PHK. AT®: crpoenue u GpyHKIHUU.
Hemoncmpavuu:

Lopmpemuwi: [Ix. Yorcon, @. Kpuk,
M. Yunkunc, P. ®pankinun. Tabauysi
U cxemol:

«Hyxnennosbie kucinotsl; JJHK»,
«buocunre3 Oenka», «CTpoeHue
MoJteKyJibl ATD».

Obopydosanue.: CBETOBOM MUKPOCKOII,
MUKPOTIpEnapaThl

PackpbiBaTh cosepkaHUE TEPMUHOB U
MOHATUH: JI€30KCUPUOOHYKIEMHOBAS
kucnora (JAHK), pubGonykiennonas
KHCJIOTa (PHK), HYKJICOTH]I,
MOJIMHYKJIEOTUAHAS 1IENb
(MOJIMHYKJIEOTH]T), KOMILJIEMEHTAPHOCTb,
¢bynkuun JIHK (xpanenue u nepenaua
HACJIEICTBEHHOW HH(OpPMAaINK); BUJIBI
PHK (undopmanmonnas, TpancnopTHas,
pubocomanbHas); afeHo3uHTpHUdochaT
(ATD), MaKpO3prudecKast CBSI3b.
XapakTepu3nupoBaTh HYKJIEMHOBBIE
KHCJIOTBI KAK XUMUYECKHE COCAMHEHUS U
HOCHUTEIIN HAaCJIECTBEHHOU
uHdopmanuu.

OTmeuaTh OCOOCHHOCTH  CTPOCHUS
MOJIEKYJI HyKJIeMHOBBIX KucaoT (JIHK,
PHK) u AT®.

CxeMaTH4ecKu H300pakaTh CTPOCHHE
HYKJICOTHA0B, MOJICKYJT HYKJIEHHOBBIX
kuciot, ATD




3.6

Hctopus n meToasl
M3yYECHUS KIIETKH.
Knerounas teopust

[{uTosorus — Hayka O KIIETKE.
Knerounass teopuss — mnpumep
B3aMMO/ICHCTBUS Uel U (aKTOB
B HAYYHOM MTO3HAHUHU.
Metoabl U3y4yeHus KIETKH.
Hemoncmpayuu:
Ilopmpemui:

A. Jlesenryk, P. I'ykx, T. IlIBanH,
M. Ilneiinen, K. bap, P. Bupxos.
Obopyoosanue. CBETOBOM MHUKPOCKOTI,
MUKpOTpenapaTsl PaCTUTEIIbHBIX,
JKUBOTHBIX M OaKTEepUATbHBIX KJIETOK;
pUCYHKH ¢  MuUKpodoTorpapusiMu
KJIETOK, TIOJYy4Y€HHbIE C TMOMOIIbIO
CBETOBOI'0 U AJIEKTPOHHOTO MUKPOCKONA

PackpeiBaTh copepkaHue TEPMUHOB U
MTOHSATHIA: KJIETKA, LIUTOJIOT U,
PaCKpbIBATh COJEPKAHUE IOJIOKEHUU
KJIETOYHOUN TEOPHH.

Hepe‘{I/ICJIHTI) )41 XApaKTCPHU30BaATH

OCHOBHBIC MCTOJbI U3YUCHHA KIICTKU:

(mpuroToBIiieHUE Cpe30B,
OKpalllUBaHUE,  MHKPOCKOIMPOBAHUE,
HEHTpUPYTUPOBAHUE,

KyJbTUBUPOBAHUE KJIETOK U TKaHEN)




3.7

Knerka xak
LICJIOCTHAs
JKUBas
cucreMa

KileTka Kak 11eJI0CTHasl )KMBasi CUCTEMA.
OO1Me NpU3HAKK KIIETOK: 3aMKHYyTas
HapyxHast MmeMOpaHna, moisiekynbl JITHK
KaKk TEHETUYECKHUM ammapar, CHCTEMa
cuHTe3a Oenka. TUmbl KIeToK:
DYKapUOTUYECKAS U POKAPUOTHYECKAS.
OcoOeHHOCTH CTPOEHUS
MPOKAPUOTUYECKOMN KIIETKH.

Knerounas crenka 6akrepuid. CtpoeHue
YKapuoT 4&ckoil kineTku. OCHOBHBIE
OTJINYUSL PACTUTEIILHOM, >XMBOTHOU H
rpuOHON  KJIeTKH. [loBEepXHOCTHBIC
CTPYKTYpbl —  KJETOYHas CTEHKA,
TJIMKOKAJIUKC, UX (yHKIUH.
[Ina3zmatuyeckass MemOpaHa, €e CBOMCTBa
U QyHKIHUU.

PackpbiBaTh cojepkaHu€ TEPMUHOB WU
MOHATUH: KIETKH (dyKapuoTH4YecKas,
MPOKapUOTHYECKas),  IUIa3MaTHYecKas
MeMOpaHa (T1a3ManeMma), TTIHKOKAIIUKC,
TPaHCIIOPT BEILIECTB (maccuBHBIM,
aKTHBHBIN), »HA0IMUTO3  ((aronuros,
MAHOLKUTO3),  JK30LIMUTO3,  KJIETOYHas
CTeHKa, HykJeouJ. CpaBHUBATh MEXIY
coboif AYKapUOTHYECKHUE u
MIPOKAPUOTUYECKUE KJIETKH; OTMEYaTh
CXOJICTBO U Pa3NIM4Ms B CTPOCHUU KIIETOK
OakTepui, IKUBOTHBIX, pACTEHUH U
rpuboB




Jemoncmpavyuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[IIBann, M. IlInerinen, K. bap,

P. Bupxos.

Tabauyer u  cxemwi:  «CTpoeHue
AYKapUOTUYECKOU KIEeTKW», «CTpoeHue
KUBOTHOM KJIETKUY, «Ctpoenue
pacTuTenbHOU KIeTKu», «CTpoeHue
MIPOKAPHUOTUYECKOU KIETKH.

Obopyoosanue: CBETOBO MHKPOCKOII,
MUKpOIIpeTrapaThl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTEpUAJIbHBIX KIIETOK




3.8

Crtpoenue
AYKApUOTUYECKOU
KJIETKH

[{utomnnasma u ee OpraHou/Ibl.
OxHomMeMOpaHHbIE OPTaHOU bl KJIETKU:
OIIC, anmapar ['onabIku, JIM30COMBI.
[TonyaBTOHOMHBIE OPraHOUAbI KIIETKU:
MUTOXOH/IPUH, IUIACTH/IBI.
[IpoucxoxaeHue MUTOXOHAPUNA U
mractua. Buasl mmactu.
HememOpaHHbIC OpraHOUIBI KICTKH:
puOOCOMBI, KJICTOYHBII IIEHTD,
LHEHTPUOIN,PECHUYKHU, KTy THUKH.
DYHKIIMA OPTraHOUIOB KJIETKHU.
Bxirouenus.

SAnpo — peryasaTOPHBIA EHTP KIETKH.
Crpoenue sanpa: sjuepHas 000JIOUKa,
KapuoIuta3Ma, XpOMaTHH, SAPHIIIKO.

PackpeiBaTh copepkaHue TEPMHUHOB W
MOHATUM:  ITUTOIUIa3Ma,  OPTaHOW/IBI,
sHjomIazMarudeckas — cetb  (OIIC),
anmapat ['oJbKH, TU30COMBI, BaKyOIlb,
MUTOXOHAPHH, IJIACTHUJIBI (XJIOPOILIACTHI,
XPOMOILJIACTHI, JICHKOILIIACThI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH
LEHTP (meHTpocoMma), PECHUYKH,
KT'YTUKH, BKIIOYEHUS, SJIPO, sJIepHas
o0oj0uKka, KapuoIjia3mMa, XpOMAaTHH,
STTPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOECHHE 3YKAPUOTUUECKOI
KIETKH TI0 W300pKEHUSIM U Ha
MUKpoOIpenaparax; KiacCupuuupoBaTh
OpraHOU/IbI




Xpomocomsl. TpaHCIIOPT BEMIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[[IBanH, M. IlIneiinen, K. bap,

P. Bupxos.
Tabnuyer  u

cxemvl:  «CTpoeHHe

YKaApUOTUYECKOM KIeTKn», « CTpoeHue

JKABOTHOM KJIETKW, «Ctpoenne
pacTUTENIbHOW  KIIETKW», «CTpoeHue
MPOKAPUOTUYECKOMN KJIETKI,

«CTpoeHue szipa KIETKI».
Obopydosanue: CBETOBON MHKPOCKOIL,
MUKpOIpenapaTrbl pacTUTEIbHBIX U
YKUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
paoombol:

Jlabopatopnas padota Ne 2. «M3yuenue
CTPOEHUS KIIETOK PACTCHUM, )KUBOTHBIX U
OakTepuit 0] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenapaTax u uX OMUCAHUE)

B 3aBUCUMOCTHU OT OCOOEHHOCTEH UX
CTPOCHMUS (ogHOMEMOpaHHBIE,
IByMEMOpaHHbIE, HEMEMOpaHHBIE);
byHKIIU

opraHonaa B KJICTKC.

OITMCBIBATH Ka)X710ro
XapakTepu3oBaTh KJIECTOYHOE SIIPO KAK
MECTO XpaHEeHUs, nepenadun (yaABOCHUE
XpPOMOCOM) U pean3ainu
(TpaHCKpHUIILIKS) HACIEACTBEHHOM
nH(pOpMAaITUHU KIIETKH.

[lepeuncnsiTh U ONMUCHIBATH KOMIIOHEHTBI
spa U ux QyHKIUH;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PACTUTEIILHOU U dKUBOTHOM KJIETKH.

OOBICHATH OMOJIOTHYECKOE 3HAUEHUE
TpPaHCIIOPTa BEIIECTB B KJICTKE

Hroro yacoB 1o teme 9

Tema 4. /Ku3HeaeaTeJILHOCTH KJICTKH




4.1

OOMEH BelIecCTB.
IInacTuueckuit
ooMeH. DoToCUHTES.
XeMOCHHTE3

OOMeH BellecTB, WIN MeTabOIU3M.
Accumuiianus (MIacTU4eCKUid 0OMEH)
U JUCCUMWIALUS  (dHEPreTUYECKUi
0OMEH) — JIB€ CTOPOHBI €IMHOTO

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATHUI: OOMEH BEIIECTB U
MpeBpalleHne SHePrun (MeTadoIu3M),
ACCUMMJISIIIUS, TIJIACTUYECKUN OOMEH,




npoiiecca Metadosnu3ma. Poiib 3aKk0OHOB
COXpaHEHHs BEUIECTBAa U SHEPTUU B
NOHUMaHUU MeTabonmu3ma. Turbl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepotpodubiii. Poib ¢pepmeHTOB B
OoOMEHE BeIlleCTB U MpeBpaeHUN
sHepruu B Kiietke. Dorocunres.
CaertoBast 1 TeMHOBasI (pa3bl
dotocuntesa. Peakuuu porocunresa.
D} heKTUBHOCTD dboTocuHTE3A.
3HadeHne (POTOCHMHTE3a NIl KU3HU Ha
3emie. BrnusHue ycnoBul cpenpl Ha

dboTOoCUHTE3 U CITOCOOBI MOBBIIICHUS €T0

MPOAYKTUBHOCTH y KYJbTYPHBIX
pacTeHum.

XeMOCHHTE3.

XeMOCUHTE3UPYIOIINE  OaKTepHHU.

3HaYeHUE XEMOCHHTE3a JJISl KU3HU
Ha 3emue. lemoncmpayuu:
Ilopmpemuwi: K. A. Tumupsizes.
Tabauyvt u cxemwvl: «XI0pPOILIACTY,

«DOTOCUHTES»

JTUCCUMUJISIUS, SHEPTreTUIECKUA 0OMEH,
dboTocunTes, GoToNM3,
dhochopunupoBaHue, MEPeHOCUNK
POTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOLIECCHI,
MPOTEKAIONTUE B CBETOBOM U TEMHOBOM
dbaze.

BBISBIIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3M MEX]y TIOTJIONIEHUEM COTHEUHOMN
SHEPTUH XJIOPODUIIIOM U CHHTE30M
MoJiekysn ATO.

CpaBHHMBaTh UCXOHBIC BEIIECTBA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MMPOTEKAHUS PEAKIUIA CBETOBOU U
TEMHOBOH (ha3bl (POTOCUHTESA;
CpaBHuBaTh GOTOCUHTE3 1 XEMOCHHTES.
OueHuBath 3HaUeHUE (POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HHU Ha 3eMJIe




4.2

DHepreTuyecKui
oOMeH

OHepreTudyeckuii OoOMEH B KIIETKE.
Pacmiennienue BewecTB, BbIACICHUE U
aKKyMyJIMPOBaHUE YHEPTHH B KIIETKE.
DTarbl 3HEPreTHYecKoro ooMeHa.

['mukonu3. bpoxkeHue u ero BUIbL.

PackpeiBaTh copepxaHie TEPMUHOB H
MNOHSTUNA: DHEPreTHYeCKuid OoOMeH,
TJIUKOJIA3, MOJIOYHOKHCIIOE OpOKeHUE,
CIIUPTOBOE OpOXKEHUE, OMOTOTUYECKOE
OKHCIIEHUE, KIIETOYHOE JIbIXaHue,




Kucnoponnoe OKHCJICHUE, IR0’
KJIETOYHOE JipIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. DPHEKTHBHOCTH
HHEPIeTUIECKOr0 OOMEHA.
Jemoncmpayuu:

Tabnuywl u cxemoi: « THIIBI TUTAHUSY,
«MeTtabonuzmy», « MUTOXOHIPUSY,

«DHEPreTuYecKuii oOOMeH»

JTUCCUMUIISIUS, (DEPMEHT.
XapakTepuzoBaTh 0OMEH BEILIECTB U
MpeBpalieHue SHeprun (MeTadoIu3M)
KaK OJTHO MX CBOWCTB JKHUBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTHYECKOTO ¥ SHEPTETHYECKOTO
oOMeHa B KJIETKE; yCTaHABJIUBATh
B3aMMOCBSI3b MEXKTy HUMHU.

Paznnuate TUIBI OOMEHa BELIECTB B
KJIETKE: aBTOTPO(HBIN U
reTepoTpOdHBIN.

OnuceIBaTh dTalbl JYHEPTETUUECKOTO
oOMeHa (MOArOTOBUTEILHBIH,
OCCKUCIOPOHBIN, KHUCIOPOIHBIM) U
CpaBHUBaTh HMX  MEXIy  COOOM.
XapakTepu3oBaTh peakiuy TJIMKOJIN3a,
OpOoKeHMS, KJIETOYHOTO  JBIXaHUS;
BBISBJISITh  NIPUYMHHO-CJICICTBCHHBIC
CBSI3U M@Ky TIUKOJINU30M, KIIETOYHBIM
IbIXaHUEM U CUHTE30M MojeKysl ATO.
CpaBHuBaTh 3 PEeKTUBHOCTD
OECKUCIOPOTHOTO H  KHUCJIOPOJHOTO
ATaToB




4.3

buocunTes Oenka

PeaKHI/II/I MaTpHUYIHOI'O CUHTC3a.

['enetnueckas uadopmarus u JJTHK.
Peanuzanus TE€HETUYECKOU
uH(pOpMaIUK B KIIETKE.
['eHeTHYeCKUI KO U €TO CBOMCTBA.

Tpanckpuniuss — MaTPpUYHBINA CUHTE3

PHK. Tpancnsmnus — 6nocunrtes Oenka.

Otanbl  TpaHcusiuud. KoaupoBaHue

amuHOKucnor. Pomnb pubocom B

OonocuHTE3€e OenmKka

. demoncmpayuu:

llopmpemwi: H.K. Konb1os.

Tabauywl u cxemwvr: «Ctpoenue JJTHK,

«CtpoeHue u QyHKIIMOHUPOBAHUE T€HAY,

«CunTe3 6enkay, «Permmukarus JTHK»,

«l'eHeTHUECKUN KOI».

Obopyoosanue: MOJICIH- alIUIUKAIAH

«¥Y nBoenne JIHK u Tpanckpunums,
«buocunTe3 6enKa»

PackpbiBaTh copepkaHue TEPMUHOB
U MOHSITHUN: T€H, TCHETUYSCKUM KO,
MAaTpPUYHBIA CUHTE3, TPAHCKPHUITIIHS,
TPAHCJIALUS, KOJIOH, aHTUKOJIOH,
pubocoma, IieHTpaibHas J10rMa,

MOJICKYJIIpHAst OMOJIOTHSI.

OnpenensaTh CBOMCTBA
TF€HEeTUYECKOro Kojia (TPUILIETHOCTb,
OJIHO3HAYHOCTb, BBIPOK/ICHHOCTb,
YHUBEPCAIbHOCTb,
HEIMEPEKPHIBAEMOCTh, HEMPEPHIBHOCTH ).
OnucsiBaTh ATaIlbI peanuzainuu
HAaCJIEICTBEHHON uH(popmaun B
KJIETKE. CpaBHuUBaTh peaxkuuu
MatpuyHoro cuuresa mosnekyn PHK m
OeJika B KJIETKE




4.4 | HeknerouHble 3 Hexkierounsie GopMbl )KU3HU — BUPYCHL. | PackpbiBaTh cojep:kaHue TEPMUHOB U
(hopMBI XKHU3HH — Uctopuss otkpeituss BupycoB (. W. | moHsiTuii: BUpycC, BUpYyCOJIOTHs, KallCU/I,
BUPYCBI VBanoBckuit). OCOOCHHOCTH CTPOCHUS U | GakTeprodar, BUPYC HMMYHOASDHINTA

KU3HCHHOTO nKiIa BUPYCOB. | yenopexa (BUY), OHKOTEHHBIE BUPYCHL.
bakrepuodaru.  bomesnun  pacrenwii, X

apakTepu30BaTh BUPYCHI KakK
JKUBOTHBIX M YEJIOBEKA, BBHI3HIBACMBIC
BUupycamu. Bupyc wummyHoneduimra HEIJICTORIYIO bopmy HHIHH,
yenoseka (BUY) — Bo3Oyautens CITIN a. 0cobeHHOCTH CTPOCHUA "
OOpaTHasi TpaHCKpHIIIUs, peBepTraza u | KUIHCACATCIBHOCTH BUPYCOB.
WHTErpasa. [TpodunakTuka | ONUCHIBATh )KU3HEHHBIN LUK BUPYCOB
pacrpocTpaHeHUs BUPYCHBIX | IMMYHOIe(DUIIMTA YEIOBEKA; pa3IuiaTh
3a00s1eBaHUM. Ha pucyHkax BTM ((Bupyc tabGauyHoii

MO03aukn), bakrepuodar, BUY.
Jemoncmpayuu: OG0CHOBBIBATH M COOJIO/IATH MEPHI
Iopmpemuwi: J1. 1. IBaHOBCKUI. NpOPUIAKTUKA  PaCIPOCTPAHEHUS
Tabnuyvt u cxemvl: «Bupyco», BUPYCHBIX 3a00J1eBaHUI
«bakrepuodarn»; «CtpoeHue u (peciupaTopHbIe,
*Ku3HeHHbIN ki Bupyca CIIN/1a, KEIYJOYHOKHILIEYHBIE, KIJIEIIEBOU
OakTeprodaray. sHIIEDATUT,
Obopyoosanue: MOCIb CTPYKTYPhI BUY-undexus)
JAHK; MaruuTHass Moaenb-anIuIuKalus
«CTpoeHHE KIIETKN»
Htoro yacos no teme 9

Tema S. PazMHOKeHMe M1 MHAMBHAYAJIbHOE pa3BUTHE OPraHU3MOB




5.1

Ky3HeHHBIN TUKIT
KJIETKU. [lerienue
KJIETKH. MuTO3

Ki1eTouHBIN 1MKJI, WX KU3HEHHBINA ITUKIT
kietku. MHTepdasza u MUTO3.

[Iporecchl, npoTekatroiiue B uHTEpdase.
Pennukanus — peakuuss MATpUIHOTO
cunre3a JJHK. Ctpoenne xpomocom.

XPpOMOCOMHBIN HA0Op — KAPUOTHII.
JIMIJIONIHBIN U TaIJIOUIHBIN
XPOMOCOMHBIE HA0OPHI. XPpOMATHIBI.
[{uTonornyeckrue OCHOBBI Pa3MHOKEHUS
Y UHIUBUIYAJIBHOTO Pa3BUTHS
OpraHu3MoB. JleneHue KIETKU — MUTO3.
Cranguu muto3a. [Iponecchl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. bronornueckuii CMbICI MUTO3A.
[Iporpammupyemasi THOEIb KIETKH —
arorTo3.

PackpeiBaTh cojiepKaHu€ TEPMUHOB U
MOHATHUH: KIICTOYHBIN ITUKJ, UHTEP(da3a,
peayTUIMKALINS, XPOMOCOMA, KApUOTHIIL,
ranjouHbIN, JUILIOW THBIN
XpPOMOCOMHBIA ~ HAa0Op, XpPOMATHU/IBI;
MHUTO3 €0 cTaauu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN IIUKJT KJIETKH;
MEepPEeUYUCIsiTh U XapaKTEepU30BaTh
MEepUObI KJIETOYHOTO LUKJIA,
CpaBHUBaTh WX  MEXay  CcoOOM.
OnucelBaTh  CTPOCHHE  XPOMOCOM,
KapuOTHUIIOB OpPraHU3MOB, CPAaBHHUBATh
XPOMOCOMHBIE HA0OPBI KIETOK.
CpaBHMBaTh CTaJIMM MUTO3A.
PaznuyaTh Ha MUKpoOIpenaparax




Hemoncmpayuu:

Tabnuyvl u cxemovl: «KIeTOUHBIN UKID»,
«Pernukanus JTHK», «Crtpoenue
XpPOMOCOMBI»,  «MHUTO3»; MarHuTHas
MOJIeNb-anIInKauus «JleneHue KieTkny;
moaens JIHK.

Obopydosanue: CBETOBON MHUKPOCKOI U
Mukpornpenapar «Kapuokunes B kireTkax
KOpEUIKA JIYKa.

Ilpakmuueckue padomui:

«Habnronenne MuTo3a B KJI€TKax
KOHYMKa KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpemapaTax»

M PUCYHKAaX CTaJdd MHTO3a.
PackppiBaTh OMOTOTUYECKUIA CMBICIT
MHTO3a




5.2

DopMbl
Pa3MHOXKEHUS
OpraHu3MoOB

@dopMbI pa3MHOKEHUSI OPTAHU3MOB:
OecroJioe U MoJI0BOE.

Buner 0ecrnoJioro Pa3MHOKECHUS:
JIeJIeHre HaJBOE M MOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE pPa3MHOKEHHE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €ro  3HaYeHUe IS
CEJICKITUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIUYHUS OT
OecroJioro.

Hemoncmpavyuu:

PackpbiBaTh colep:KaHue TEPMHUHOB
U TIOHATUW: Pa3MHOKEHUE, KIIOH,
ITOJIOBBIE KJIETKU (ramerTsl),
AWLIEKIIETKA, CIIEPMaTO301]], 3UTr0Ta,
JIeJICHHEe  HaJBOE,  IOYKOBAHUE,
CHOPYJISILINS, (¢parmeHTanus,
BETr€TaTUBHOE pa3MHOXEHHUE,
CEMEHHOE Pa3MHOXKEHHUE, ONbUICHHE,
JBOITHOE OIUIOJJOTBOPEHUE, TIOJIOBBIE
KEJe3bl, CEMEHHUKH, SIMYHHKH,
OILIOIOTBOPEHUE (Hapy»KHOE,
BHYTPEHHEE).




Tabauywi u cxemul: «DPopMBI
Pa3MHOXKEHUSI OPraHU3MOBY, «JIBOMHOE
OILIOJOTBOPEHUE y LIBETKOBBIX
pacTeHUu», «Jlenenue KJIETKH
OaKTepUN», «BereraTtuBHOE
pa3sMHOKEHUE pacTeHui», «CTpoeHue
MTOJIOBBIX KIIETOK

XapakTepu3oBaTh OCOOCHHOCTH W
3HayeHHe Oeclosioro U MOJOBOTO
Crioco00B  pa3MHOXKEHUA. BwIIenarh
BUIBI  OECIONIOT0  Pa3MHOXCHUS;
BBISIBJISTD B3aMMOCBSI3H  MEXIY
dbopmamMu U criocobaMu pa3MHOKEHMUS,
¥ MX OMOJIOTUYECKIM 3HAUYCHUEM.
Brnagets mpuémamMu BereTaTHBHOTO
pPa3MHOXKEHUs KYJIbTYPHBIX PACTEHUH
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJOBBIC KICTKH:
STATIEKJICTKH, CTIEPMATO30U/IbI; BBISBIISTh
O0COOEHHOCTH

UX CTPOCHUS

53

Metios

Meito3z. Cramum wmenosa. IIpouecchsl,
MPOUCXOAIINE HA CTAIUAX Meio3a.
[ToBenenne XpoMocoM B  MEHO3E.
Kpoccunrosep. buonornueckuii cMbIci

1 3HAaYC€HHE MeHo3a.

Jemoncmpavyuu:

Tabnauyvt u cxemwvi: «JleneHNe KISTKN,

«Menosy.

PackpbiBaTh conepkaHue TEPMUHOB U
MMOHATHUU: Meio3, KOHBIOTaIUs
XpPOMOCOM, TIepeKpECT (KPOCCUHTOBEP)
XPOMOCOM, TaMETHI.

XapakTepuszoBaTh MEH0O3 Kak crmoco0
KJIETOYHOTI'O JICJICHHUS; ONHUCHIBAaTh MEH03
110 CTaJAUsIM; CPAaBHUBATh CTauU MeHO03a

U MHUTO3a.




Obopyoosanue.: monens JJHK;
MarHUTHas MOJIETh-aNTIINKAIUS
«JleneHue KIeTKn»

Paznuuarh Ha pUCYHKAX CTaJNU MEi103a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meio3a




5.4

O6pazoBanue u
pa3BHUTHE TTOJIOBBIX
KJIETOK.

OnnonoTBopeHue

['amerorenes — mpouecc 00pa3oBaHUsA
MOJIOBBIX KJIETOK Y KMBOTHBIX. [loj0BBIE
JKENe3bl: CEMEHHUKM U SIMYHUKH.
OOpa3oBaHuMe U pa3BUTHE TOJOBBIX
KIETOK — TaMmeT  (crmepMaro30up,
SAWULIEKJIETKA) — CIIEPMATOI€HE3 U OOTE€HE3.
OCOOEHHOCTH CTpOEHUS SULEKIETOK U
CIEPMAaTO30U/I0B.

OmnonotBopenue. [lapreHorenes.
Jemoncmpavyuu:

Tabauywl u cxemol: «lIpsimoe n HEpsIMOE
pa3BUTHEY, «I"amerorenes y
MJIEKOITUTAIOIIUX U YeJIOBEKay.

Obopydosanue: Monelb MeTadasHOM

XPOMOCOMBHI, MHUKPOCKOTI,
MUKpOIpenapaThbl «CrniepMato30uabl
MJIEKOIUTAIOIIET O, «Slinexnerka
MJIEKOIUTAIOIIETOY.

Ilpakmuueckue pabomut:
JlabopatopHas pabota Ne 4. «M3yuenue
CTPOCHHMS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUI: TAMETOTEHE3, CIIEPMATOI€HE3,
OOI€HE3, CIIEPMATO30M I, AaKPOCOMa,
SAUIIEKIIETKA, TOJIIPHBIE TEIbIIA.
XapakTepu3oBaTb 0COOEHHOCTH
ramMeToreHe3a y )KMBOTHBIX U €0 CTa/INH;
MIOJIOBBIC KJIETKH )KUBOTHBIX U ONTUCHIBATH
MPOLIECC UX PA3BUTHA.

CpaBHHBATh CTICPMATOTCHE3 U OOTCHES3.
OnuceIBaTh OTUIOIOTBOPEHUE,
OHMOJIOrHYeCcKOe 3HAUEHHUE
OILTOI0TBOPCHUS




5.5

NunuBunyanbHOE

pa3BUTHE
OpraHu3MOB

NHauBryabHOE pa3BUTHE (OHTOIEHES).
OMOpHOHAIBHOE Pa3BUTHE

(amOpuoreHes). ITtanbl 3MOPUOHAIBLHOTO
Pa3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:

PackpeiBath conmepikaHie TEPMUHOB U
MOHSATUM: OHTOTEHE3, AMOPHUOTEHE3,
3UroTa, JpoOJIeHHe, OJIacTOMEPHI,
MopyJia, 61acTyina, 0J1acToIeNb,

JIpoOJieHue, TacTpyJslus, OpPraHOTeHE3.
[TocTomOpuoHaibHOE pa3BUTHE. THIIBI
MOCTAMOPUOHATBLHOTO PA3BUTHSI: IPSIMOE,
HEe TpsMoe (JIMYMHOYHOE). BimsHue
Cpeabl Ha  pa3BUTHE  OPraHU3MOB;
bakTopsI, CIIOCOOHBIE BbI3bIBaTh
BpPOKJCHHBIE ypoJcTBa. POCT 1 pa3Butue
pacTEHUM. OHTOreHe3  IIBETKOBOIO
pacTeHHs: CTPOCHUE CEMEHH, CTaJauu
pa3BUTHAL.

Hemoncmpayuu:

Tabnuyer u cxemwvi: « OCHOBHBIC CTaaUU
OoHTOreHe3a», «lIpsmoe u Hempsmoe
pa3BuTHE», «/BOWHOE OIIIOAOTBOPEHHE
Y LIBETKOBBIX PACTEHUI

racTpyJia, Helpya, OpraHOTCHE3;
3apOJIBIIIIEBEIC  JINCTKHA:  JKTOACpMA,
Me30]IepMa, DHTO/ICPMA;

MOCTAIMOPHOHATBHOE PAa3BUTHE: TIPSIMOE U
HernpsiMoe (JINYMHOYHOE); MeTaMop(do3,
Meracmopa, MHUKPOCTIOpa, TBLILIEBOE
3€pPHO, CIIEPMHU, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIIOJJOTBOPEHUE.

Onpenensatb 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJOBBIX HAa CXEMaxX H
npenaparax ¥ OIMKMCHIBATh MPOIIECCHI,
MIPOUCXOISIINE HAa KAKIOM JTarle.
CpaBHHBaTh MIEPUOBI OHTOTEHE3A;
MPsIMOE U HEMPAMOE (JIMYUHOYHOE)
MOCTAIMOpPHUOHANIBHOE Pa3BUTHE,
3apOJIBIIITHN YETIOBEKA U JPYTUX
XOPIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE

pa3BUTHs ¢ MeTaMOp(HO30M;




OTpHUIIATEIBHOE BIHUSIHUE aJIKOTOJIA,
HUKOTHHA U APYTUX TEPATOTEHHBIX
(GakTOpOB Ha pa3BUTHUE 3apOJIbIIIA
YeJIoBeKa.

OnuceIBaTh MPOIECC IBOMHOIO
OIUIOJJOTBOPEHUS Y IIBETKOBBIX PaCTCHUI

HToro yacoB 1o teme

9

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB

6.1

I'eneTuka — HayKa O
HaCJICACTBCHHOCTH
U U3MCHYMBOCTH

1

[Ipeamet u 3anaun reHeTuKkU. Poiib
IIUTOJIOTUH U SMOPHOJIOTHH B
CTAaHOBJICHUM I'eHEeTUKH. BKiias
POCCUHCKHUX U 3apyOCKHBIX YUEHBIX B
pa3BUTUE TEHETUKU. MeTO bl
TFeHETUKH

(TMOPHUIOTOTUIECKHUH,
IMUTOr€HETHYCCKHUM,

MOJIEKYJIIPHOT €HETUYECKH ).
OcHOBHBIC

T'CHCTUYCCKHUC  ITOHATHA.

I'eneTuueckas CHUMBOJIHKA,
MCIIOJIb3yeMasi B CXeMaxX CKPEIIUBAHUM.
Jemoncmpavyuu:

Topmpemuwi: I'. Menpnens, T. Mopran, H.
N. BaBuinos, C. C. YeTBepHKOB,

H. B. Tumodees-PecoBckuii.

PackpeiBaTh colepxkaHu€ TEPMHUHOB U
MOHSATUN: T€H, TEHOM, TEHOTHI, PEHOTHII,
XPOMOCOMBI, aJUIeNIbHBbIE T€HBI (alienn),
rOMO3UIO0Ta, reTepo3UroTa,

JTOMHHAHTHBIN MPU3HAK (ren),
peleCCUBHBIN MpU3HAK (TEH), YHUCTas
JIUHUSI, THOPHI.
[lepeuncnsatb W XapakKTepHU30BaATh
METO/Ibl TE€HETUKH: THOPUIOIOTUIECKUH,
[IUTOT€HETUYECKUH,
MOJIEKYJISIPHOT€HETUYECKUIA;
JIOMUHAHTHbBIE U PELIECCUBHBIE MPU3HAKU
pacTeHUM U )KUBOTHBIX.

IHonwp30BaThCs r€HEeTUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU 15T




Obopyoosanue: MOACIb- aANITUTUKALIUS
«MOHOTHOPUAHOE  CKpELIUBAHHUEY,
rep6apuii «['opox moceBHOII»

3allUCU  TECHOTUIIMYECKUX  CXEM
CKpPEIIMBAHUSA

6.2

3aKOHOMEpPHOCTH
HacCJIeJOBaHMsI
IIPU3HAKOB.

Monorubpuanoe
CKpEIIBaHUE

3aKOHOMEPHOCTH HacJIeI0BaHUs
MPU3HAKOB,  yCTAaHOBJICHHBIE I.
MeneaeM. MonorubpuaHoe

CKpelllMBaHWE. 3aKOH eIUHO000pa3us
ruOpu0B nepBoro nokojeHus. [Ipasuio
JOMUHHUPOBAHMS. 3aKOH pacUICTUICHHUS
npU3HaKoB. [ UNoTe3a YMCTOThHI raMer.

[TonHOE M HEMOTHOE JOMUHUPOBAHHUE.
Hemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauyvt u cxemor: «MoHOTHOpPUIHOE
CKpeIllMBaHUE U €T0 IIUTOTeHeTUYeCKas
OCHOBA», «3aKOH PaCIICIUVICHUS U €ro
[IUTOI€HETHYECKAasT OCHOBa», «3aKOH

YUCTOTHI raMCT».

Obopyoosanue: MOJIEITH-
aITUINKAITIN «MoHorubpugHOE
CKPELIUBAHUEY, «HenomHoe

JTOMUHUpPOBaHHE», TrepOapuii «I opox
IOCEBHOI

PackpeiBaTh copep:kaHUE TEPMUHOB U

MOHSITHH: MOHOFI/I6pI/II[HOG

CKpeEllUBaHUE, beHoTUNMYECKUE

IpynMnbl, THOPUIOIOTUYECKUI METOJ,
YHCTHIC JINHUHU, JOMUHUPOBAaHNE T€HOB
(monHOE, HEMOJHOE), paclleryieHue B
MIOTOMCTBE.

OnuceIBaTh METOMKY IPOBEAECHUS
I'. MeHngeneM OMNBITOB MO HM3YYEHUIO

HaCJIeZIOBAaHMs OJJHOM Maphl MPU3HAKOB
y TOpOXa IOCEBHOTO.

PackpriBath coJiepKaHue
3aKOHOB  €AMHOOOpa3usi THOPHIIOB
MEPBOTO  TIOKOJICHWS W 3aKOHA
pacmierieHus. OOBSICHATh THUIIOTE3Y
YUCTOTHI TaMeT. 3alMChIBATh CXEMBI
MOHOTHOPHIHOTO CKpEIIUBaHUS,
OOBSICHATH  €r0  IUTOJOTHYECKHUE
OCHOBBI M pellaTh TI'€HETUYECCKHE
3aJa4u Ha MOHOTHOpHTHOE
CKpEIMBaHNE




6.3

JuruOpuaHoe
CKpEIIMBAaHUE. 3aKOH
HE3aBUCUMOTO
HaCJIeI0BaHHUS
MPU3HAKOB

JuruOpuaHoe CKpemuBaHHUE. 3aKOH
HE3aBUCHUMOTO HaCJIeJOBaHUSI

HpHSHaKOB.LhTHHBHeTquCKHeOCHOBH

JTUTHOPUIHOTO CKpeIIBaHUSI.
AHanu3upytoliee CKpelMBaHueE.
Hcnonp3oBanne aHAJIM3UPYIOIIETO
CKpellBaHus TSI OTpeIeTICHUS

T€HOTHIIa OCOOM.

Jemoncmpavyuu:

Ilopmpemeoi: I'. Mennens. Tabauywl u
cxemvl: «Jlurubpunoe
ckpelBaHuey, «Llutomornyeckue
OCHOBBI JJUTHOPHUIHOTO
CKpEIIBaHUS.

Obopyodosanue: MOJICIb- allIUIUKAIIHS

«JluruGpuHOE CKpEIBaHUE)

PackpeiBaTh coxepkaHu€ TEPMHUHOB H
MOHATUM: JUTHOPUIHOE CKpEIIMBaHUE,
AHAIIU3UPYIOLIEE CKpEIIMBAHUE.
OnuceiBath onbeITel . MeHaens 1o
W3y4YEHUIO HACJIEJOBAaHUSA JABYX Iap

IMPU3HAKOB y ropoxa ITIOCCBHOTI'O.

PackpriBaTh CoAepKaHUE 3aKOHa
HE3aBUCUMOTO HaCJICI0BaHMUS
[IPU3HAKOB. [IprmensaTh

MaTEeMaTUYECKUH pPacyeT C IOMOIIBIO
METO/1a NMEPEMHOKEHHSI BEPOSTHOCTEN U
3aliCh C TOMOIIBI0 (PEHOTUINUYECKUX
paJAMKaIOB paCUICIUICHHUsS IMPU3HAKOB Y
IOTOMKOB 110 (DEHOTHILY ¥ T€HOTHILY.

3anuchIiBaTh CXEMbI TUTUOPUIHOTO

CKpCILIUBaHUsA, OOBSICHITH  €r0
IIUTOJIOTHYECKHNE OCHOBBI U pelIaTh
TEHETUYECKHUE 3a/1aud Ha TUTUOPUIHOE
CKpelllBaHue




6.4

CremieHHoe
HacJIeJOBaHUE
MPU3HAKOB

CueruieHHOE HACIIETOBAHUE IPU3HAKOB.
Pabora T. Moprana no cClemnjieHHOMY
HAcJIeJOBaHUIO TeHOB. Hapymenue
CUECIUIEHWs TE€HOB B  pE3yJIbTATe
KPOCCHUHIOBEpA. XPOMOCOMHASL TEOPHUS
HACJIEICTBEHHOCTH.

['eHeTnueckue KapThl.
Hemoncmpayuu:

Ilopmpemui: T. Mopras.

Tabnuyvr u cxemvi: «Menosy,
«I'eHeTHYECKHE KapThl pACTCHUH,
YKUBOTHBIX U YEJIIOBEKaY,
«B3anMOIENCTBUE aJJIEIBbHBIX TEHOBY.
Obopyoosanue. MUKpoIIpenapaT
«dpozoduna» (Hopma, myTanuu GopMbl
KPBUIbEB M OKPACKH Tella), MUKPOCKOTI,
Mozenb-anmkanus «llepexpécr
XPOMOCOMY.

Ilpaxkmuueckue pabomuwi:

«3ydenue pe3ynbTaToB
MOHOTHOPUTHOTO U TUOPUIHOTO
CKpEIIMBAHUS

PackpsiBaTh coziep:kaHuE TEPMUHOB U
MOHSATHI: CUEIJIEHHOE HACIIEJOBAaHHE
MPU3HAKOB, PEKOMOWHAIINS TEHOB,
T€HETUYECKUE KapThl XPOMOCOM,
MOpPraHuja.

Ha3zbiBaTh OCHOBHBIE TTOJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HacyenactseHHoctu T. Moprana;
packpbIBaTh cojepkanue padotsl T.
Moprasa no cenieHHOMY
HACJIEIOBAHUIO T€HOB U TPUYNHBI
HApPYLICHUS CLIETUICHUS] MEK1y T€HAMMU.
3anuchIBaTh CXEMbl CKPEIIMBAHUS TTPU
CILICTIJICHHOM HacJIeIOBaHUU, OOBICHITH
MPUYUHBI PEKOMOMHAIIUY T€HOB,
ONPENEATHh YUCIIO TPYIII CUEIICHUS
T€HOB; pelaTh TEHETUYECKUE 3aJ]a4l Ha
CLEIUICHHOE HACJIEJOBAHUE




y 1p0o30¢ Uikl Ha TOTOBBIX
MUKpOIIperapaTax»

6.5

I'eneTuka mosna.
Hacnenosanue
MPU3HAKOB,
CIICIIJICHHBIX C ITI0JIOM

I'eneTuka rnoJja. XpOMOCOMHOE
ompenesieHne  Imona. AyTOCOMBI M
MI0JIOBBIE XpOMOCOMBI. ['OMOraMeTHbIE U
reTepOraMeTHbIE OPTaHU3MBI.
HacnenoBaHue NpU3HAKOB, CIEINICHHBIX
¢ nonom. lemoncmpavyuu:
llopmpemuwi: I'. Mennens, T. Mopras,
H.N. BaBumos.

Tabnuywl u cxemol: «I'eHETHKA IO,
«3aKOHOMEPHOCTH HacJIeIOBaHHUS,
CIICTUICHHOTO C MoJIoM», «KapuoTuribl
YeJIOBEKa M JKUBOTHEIX)

PaCKpBIBaTL COACPKaHUC TCPMHUHOB M

MOHSTUH: XPOMOCOMHBIN Habop,

AYTOCOMBI, IIOJIOBBIC XPOMOCOMBI,

TOMOTaMETHBIM MOJI, TE€TEPOraMETHBIN
I10J1, CLIETUIEHHOE C MOJIOM HAcCJIeIOBaHHE
MPU3HAKOB.

OOBACHATP UUTOJOTUYECKHE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma OIPEACIICHUS
moja 'y  pPasiauyHbIX  OPraHU3MOB.
CpaBHuBaTh 3aKOHOMEPHOCTHU
HACJIE0BAHMS NPU3HAKOB, CLEIUICHHBIX
U HE CLEIUVIEHHBIX € IojoMm. Pemars
TCHETUYECKUE 3a/la4yd Ha HaCJICOBaHUE
CLEIUICHHBIX C MOJIBIX TPU3HAKOB




6.6

MN3MeHYnBOCTE.
Henacnencrsennas
NU3MEHUYNBOCTD

HN3menunBoCTh. BHibl K3MEHUYHUBOCTH:
HEHACJICICTBEHHAs U HACJICACTBEHHAS.
Ponp cpenpl B HEHacHEACTBEHHOU
W3MEHUYHUBOCTH. XapakTepucTuKa
MOAU(UKAIIMOHHOW  M3MEHUYHBOCTH.
BapuanunonHselii psa 1 BapualvOHHasA
KpuBasg. Hopma peakuuu mnpusHaxa.
KonnuecTBeHHBIE W  Kaye€CTBEHHBIC
MPU3HAKKM W WX HOpPMaA PEaKIHUH.
CBoiicTBa MOIU(DUKAITMOHHON
W3MEHUYHUBOCTH.
Hemoncmpayuu:
Tabnuywvl u cxemol.: «Bugpl
U3MEHYUBOCTHY, «MoaudukanmoHHas
W3MEHUYHUBOCThY.
Ilpakmuueckue pabomuwi:
Jlabopatopnass pabora No 6.
«3yuenue MOU(DUKAITMOHHON
W3MEHYHUBOCTH, IIOCTPOCHUE
BAPHUALIMOHHOTO psiia U BapUALIMOHHOM
KPHUBOW»

PackpeiBaTh copepkaHue TEPMUHOB U

MOHSTHM: HU3MCHYUBOCTB,
HaCJICACTBCHHAA HN3MCHYHUBOCTD,
HEHACJICACTBCHHAA HN3MCHYHUBOCTD,

Moau(UKAIIMOHHAs ~ U3MEHYMBOCTD,
BAPDUALIMOHHBIM  psAx,  BapUAHTA,
BApUALIMOHHAs  KpUBas, IPHU3HAK,
HOpMa pEeaKkUuu, KOJIMYECTBEHHBIE U

KauyeCTBCHHEIC MPU3HAKHU.
Knaccudgunuponathb BHU/IBI
W3MEHYHMBOCTH U BBISBISATH UX
OMOJIOTHYECKHE 0COOEHHOCTH.
[Tepeuncisath CBOMCTBA

MOJAU(PUKALMOHHON HW3MEHYMBOCTH MU
OOBSCHATH €€ 3HaYCHHUE AJI1 OPTaHU3MOB.
Paznuuats KOJINYECTBEHHBIE 17}
KAaUECTBEHHbIC  NPU3HAKW;  CTPOHUTH
BAPUALIMOHHBIM  psifl, BapUALMOHHYIO
KPHUBYIO, BBIYMCIISTH CPENHEE 3HAYCHHE
[IpU3HAKA




6.7

HacaencrBennas
U3MEHUYMBOCTD

HaCJ'ICI[CTBeHHaH, WKW T'CHOTUIINYCCKAas
N3MCHYHUBOCTD. KoMmOunaruBHas

U3MEHYUBOCThL. MeHo3 W TIOJIOBOM

MpOIlECC — OCHOBa KOMOWHATUBHOMN
U3MEHYUBOCTH. MyTaunoHnHas
U3MEHYHUBOCTbD.

Knaccudukanus  myTauuii:  T€HHBIE,

XPOMOCOMHBIE, TCHOMHBIE.
YacToTa © NpUYUHBI MyTaIAM.
MyTtarennbie  (aKTOpPHI. 3aKoH
FOMOJIOTHYECKUX pSIOB B
HACJICJICTBEHHOW W3MEHYMBOCTH H.
. Basuiosa. Buesnepnas
HACJICJCTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpavyuu:

llopmpemuwi: I'. ne ®pus, H. 1. BaBunos.
Tabauyvt u cxemwvl: «MyTarmoHHas

PackpeiBaTh conxepKaHHE€ TEPMHUHOB H

MOHSITHH: HaCJICACTBCHHAas
HU3MCHYHNBOCTD, KOMOWHaATHBHAs
U3MCHYHMBOCTD, MyTallMOHHAaA
HU3MCHYHUBOCTD, MYTaHT, MyTalluu:

TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIC;
MOJIUIUIOW TN, AHEYIUIOUSL, MYTareHbl.
XapakTepu3oBaTh HACJICICTBEHHYIO
W3MEHYHMBOCTH; (HOPMYIUPOBATH 3aKOH
TOMOJIOTHYECKHUX pAIOB B
HacaeacTBeHHOM m3MeHumBoctn H. .
BaBuiioBa u OOBSICHATHL €ro 3HAYCHHE
IS OHOJIOTHH u CEJICKIIUH.
KnaccugunupoBath MyTaiuu: TEHHBIE,
XPOMOCOMHBIE, TCHOMHBIE U NPUBOJUTH
MIPUMEPHI MyTalLIHA.

OOBACHATH IMPUYHBI BO3SHUKHOBCHU




U3MEHYUBOCTDY.
Obopyodosanue: MHUKPOCKOTI,
Mukponpenapat «Jpozoduna» (Hopma,
MyTanud (popMBl KpBUTEEB U OKpacka
TeNa); KOMHaTHbIE PacTEHUs C MEeCTPon
OKpAaCKOM JIMCTHEB.

Ilpakmuueckue pabomoi:

«AHanu3 MmyTaiuil y apo3o¢puiasl Ha
TOTOBBIX MHKpOIIpEnapaTax»

MyTalui, poJib (aKTOPOB-MYTarcHOB.
CpaBHUBaTh BHJBI MyTaIliii; BBISIBIATH
MIPUYHHBI HACJICICTBCHHOM
M3MEHYHMBOCTU, UCTOYHUKU MyTareHOB B
OKpyXXaroleid  cpene  (KOCBEHHO).
XapaKkTepru3oBaTh BHESZICPHYIO
HACJIEJICTBEHHOCTh 1 U3MEHYUBOCTh




6.8

['eneTnka yenoBeka

['eneTuka yenoseka. Kapuorun
YeJIOBEKA.

OcHOBHBIE METOAbI TCHETUKH YEIOBEKA:
reHeaJI0TrHYeCKHM, OJTU3HEIOBBIH,
[IUTOTCHETHYCCKHUI, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKUIA.
CoBpeMeHHOE onpeiesieHHe TeHOTHIA:
MMOJITHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTUIUPOBAHUE, B TOM YHCIIE C
nomoipsto I11[P-ananu3a.
HacnencrBennnie 3a00JIeBaHUS
YyeJIOBEKA: T'eHHbIE 00JI€3HH, 00JIE3HU C
HacCJICJICTBEHHOM
MPEPACIIOIOKEHHOCTHIO,
XpOMOCOMHBIE 0oJie3Hr. CoMaTHYECKHE
Y TEHEPATUBHBIE MyTallNH.

PackpbiBaTh cojiep;KaHUE TEPMUHOB U
ITOHSATHN: KApUOTHII YETOBEKA,
UTOrCHETHYECCKUM METO/I,
reHeaJorn4eCcKuil MeTo/,
POIOCIIOBHBIE, OJIM3HEIIOBBIM METO/I,
HACJICCTBCHHEIC OOJIC3HMU:
(MOHOTEHHBIC, C HACIIeICTBEHHOM
MPEAPaACIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-T€HETUUECKOE
KOHCYJIbTUPOBAHMUE.

[lepeuncnsiTb 0COOEHHOCTU U3YUYEHHUS
TE€HETUKHU YEJIOBEKA; TPUBOIUTD
MpUMEPHI HACJIEICTBEHHBIX O0JIe3HEN
4eJI0BEKa, XapaKTepU30BaTh METOABI UX
NpO(HUIaKTUKN; 0OOCHOBBIBATh 3HAYECHUE
MEAUKO-T€HETUYECKOT O




CtBosioBble KieTKU. [IpuHIUIIBI
3JI0pPOBOTO 00pa3a KU3HU, TUATHOCTHKH,
poUIAKTUKU U JICUEHUSI
reHeTH4YecKkux OoJie3Her. Meauko-
IF€HETUYECKOE KOHCYJbTUPOBAHMUE.
3HaueHHe MEeIUIIMHCKOM T€HETUKU B
NpeAOTBPAIICHUH U JICUCHUU
FeHEeTUYECKHUX 3a00JIcBaHHH YeIoBEKa.
Hemoncmpayuu:

Tabnuywvl u cxemol. «<HacnegoBanme
pesyc-pakropa», «['eHeTnka rpynn
KPOBWY.

[TpakTuyeckas paborta
«CocTaBlieHHE U aHAIU3 POJOCIOBHBIX
YeJI0BEKa

KOHCYJIbTUPOBAHUS.
BrIsSIBASTE U cpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIC U PELICCCUBHBIE TTPU3HAKHU
YyeJIoBeKa.

CocCTaBJATh u
POJOCIIOBHBIC YETIOBEKA

aHAIU3UPOBATh

HUToro uacos o reme

10

Tema 7. CesleKiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH




7.1

Cenexuusi Kak Hayka
U Tpoliecc

Ceneknus Kak HayKa U Ipoliecc.
3apoK/IeHHE CENEKIMHU U IOMECTUKALIMSL.
Yuenne H. M. BaBunoBa o neHrpax
MHOTOOOpa3ust ¥ MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHUMU.

[leHTpbI TPOUCXOKIECHHUSI TOMAIITHUX
YKUBOTHBIX.

Copr, nopoza, mramMm.
Hemoncmpayuu:

Ilopmpemwi: H. W. Basunos.
Tabauywl u cxemvi: kapTa «L{eHTpBI
MHOT000pa3usi U MPOUCXOKACHUS
KYyJbTYPHBIX pacTeHui», «Ilopoasl
JOMAalIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PACTEHUI.

Obopyoosanue: MYJISIKU
IJIOJIOB W KOPHEIUJIONOB JUKHX
dbopM ¥ KYJIBTYpHBIX COPTOB
pacTeHuii; repOapuit
«CenbCKOXO35IMCTBEHHBIE
pacTeHus»

PackpeiBaTh conepkaHue TEPMUHOB

Y TIOHSATUM: CEJIEKIUsI, COPT, OPOJa,
IITaMM, JIOMECTHUKAIIMS, 158101
OJIOMaIlTHMBaHUE, LEHTPBI
MHOT000pa3usi W MPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUH U ) KUBOTHBIX,
rudbpuan3anus, HCKYCCTBEHHBIN
oTOO0p.

Ha3piBaTh ¥ CpaBHHUBAaTH OCHOBHBIE
ATanbl pa3BUTHA ceylekuuu. K3narath
yuenue H. M. BasunoBa o wnenrpax
MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUi; pa3indaTh LEHTPHI HA KapTe
MHPA, CBA3BIBATHh UX MECTOIOJIOKECHUE C
odyaramMyd BO3HUKHOBEHUS IPEBHEUIINX
[IUBUJIN3AIAH.

CpaBHHBaTh copra
KYyJbTYPHBIX PAaCT€HUH, MOPOJIbI
JOMAIIIHUX >KUBOTHBIX M HUX JUKUX
IIPEJIKOB. OueHuBaTh poIb
CeJIEKLIUU B o0ecrieueHuun
MIPOJIOBOJIBCTBEHHOW 0€30MaCHOCTH
YeJIOBEYEeCTBA




7.2

MeTtonasl u
JOCTUKEHUS
CEJICKLIUU PACTCHUM

1 XKUBOTHBIX

CoBpeMEHHBIE  METOAbl  CEJICKILIMH.
MaccoBbIi u VHIUBUYaJIbHBIN
OTOOpbl B CEJIEKIIMU pPACTEHUH U
JKUBOTHBIX.

OueHka sKcTepbepa.

BHI/ISKOpOI[CTBeHHOC CKpPCIIMBAHUC —

uHOpUUHT. YucTas TUHUS.
CkpellMBaHle YNCThIX JTUHUH.
['etepo3suc, unu rudpuaHas cuia.
HepoacTeBeHHOE cKpemuBaHue —
ayTOpUJIUHT. Otnanénnas
ruOpuau3anus u e€ yCrexu.

M cKyCCTBEHHBIM MYTAareHe3 M IOJy4YEHHUE
MOJIUTUIOUIOB. [IOCTHXKEHNUS CENEKIINN

PackpbiBaTh cojepkaHue€ TEPMUHOB U
ITOHSATHM: VCKYCCTBEHHBIN ot0op,
MacCoBBbIii  OTOOp, WHIWBHUIYaTbHBIN
oTOOp, 3KCTEphep, OJM3KOPOACTBEHHOE

CKpCIIUBAHUC, YNUCTasd JIUHUA, I'CTCPO3HUC,

HEPOJCTBEHHOE CKpEILMBaHUE,
VCKYCCTBEHHBIN MyTareHes,
nosmmionasl.  CpaBHHBaTh  (OpMBI

MCKYCCTBEHHOTO 0TOOpa (MaccoBOro u
WHJIUBUAYAJIBHOTO), BUIBI

rubpuan3anum (6JIU3KOPOJACTBEHHON U
OTJAJEHHOM), CHOCOOBl IMOJTy4YEHUs
[IOJIMIUIOUIOB.




pacTeHUN, ) KUBOTHBIX U
MUKPOOPTIaHU3MOB.
Hemoncmpavuu:

Lopmpemuwvi: 1. B. Muuypun, I'. JI.
M. ©.
«OtnaneHHas

Kapnieuenko, WBaHOoB.

Tabnuyvr u cxemvl:
rubpuan3anusy, «PadboTel akageMuka
M. ®. UBanoBay, «llomurmmongus.
Obopydosanue: MyJsSKUA TUIOJOB U
bopm w©
pacTeHUN.

KOPHEIUIOJIOB  JTUKUX

KYJIbTYPHBIX ~ COpPTOB

Jlabopamopnvie u npakmuueckue

paoombol:
Okckypeusi  «OCHOBHBIE  METOIBI U
JOCTUKEHUS CEJIEKUIUH pPACTEeHUH U

YKUBOTHBIX (Ha CENCKIIMOHHYIO CTaHITUIO,
IJICMEHHYFO bepmy,
COPTOMCTIBITATETILHBIM ~ YYaCTOK  WJIU
TEIUIMIHOE X03SMCTBO)

[IpuBoanuTE  mpUMEPBI  TOCTHUKECHHMU
CEJICKLIMU PACTEHUH U JKUBOTHBIX




7.3 | buorexHomorus Kak 5 buorexHonorus KakK oTpacib | PackpeiBaTh conep:kaHue TEPMHUHOB U
oTpacilb npous3BojAcTBa. ['eHHass  WHXKEHEpHs. | MOHATUN: OWOTEXHOJOTHUS, KJIETOYHAas
IIPOU3BOACTBA Oranbl co3nanusa pekomOnHanTHOW JIHK | mHKeHepusi,  reHHas  WHYKEHepus,

Y TPAHCTEHHBIX OpraHn3MoB. KiieTouHas | KIOHMpPOBAHHUE, TPAHCTEHHBIE
uHxeHepus.  Knerounesle  KynbTyphl. | opranu3mel, ['MO  (reHetnuecku
MUuKpOKIOHAIBHOE pa3MHOXEHUE | MOJIU(DHUIIPOBAHHbIE OpraHU3MBI).
pacTeHuil. KinonupoBanue | Xapakrepru3oBaTb OMOTEXHOJIOTHIO KaK
BBICOKOIIPOAYKTHUBHBIX OTpacib MPOU3BOJACTBA, OCHOBHBIE
CEJIbCKOXO3SIICTBEHHBIX ~ OPraHU3MOB. | JOCTUXEHUs OMOTEXHOJOTMH B 00JIacCTH
DKOJIOTHYeCKHEe ¥ ITHUECKHUE MPOOJIEMBI. | MPOMBIIUIEHHOCTH, CEJIBCKOTO X03iCTBA
I'MO — T€HETUYECKU | U MCOUILUHBI.
MOAU(PUIUPOBAHHBIE OPTAHU3MBI. IlepeuncnsaTh U XapaKTEPU30BaATh
Hemoncmpayuu: OCHOBHBIE METOJBI U JOCTUKEHUS
Tabnuyvt u cxemol: «OOBEKTHI OMOUH>KEHEPUH.
onoTexHosorumny», «Knetounele OOcCyxJaTh JKOJIOTMYECKUE M
KYJIBTYPbI ¥ KIIOHUPOBAHUEY, OTUYCCKHC ACIICKTbI HCKOTOPBIX
«KOHCTpyHpOBaHHE U IEPEHOC HCCIIEI0BaHNH B obnactn
I€HOB, XPOMOCOM) OMOTEXHOJIOTHH (KJIOHMpOBAHUA,
HMCKYCCTBEHHOTO  OINIOJOTBOPEHUS,
HAIIPaBJICHHOTO U3MEHEHHUS TeHOMA U
CO3/IaHUSI TPAHCTEHHBIX OPTaHU3MOB)

HToro yacos no teme 3

PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO 68

YACOB I1O ITPOIT'PAMME




11 KITACC

HanmenoBaunune

Ne KonunuectBo OcHOBHBIE BUJIbI ACSATEIBHOCTU
pa3ziesioB U TeM [IporpammHoOe conepkaHue
/1 4acoB oOyJaromuxcs
y4eOHOTro mpeaMeTa
Tema 1. DBoJIIOLIHOHHASL 0MOJ10TUA
1.1 | OBomonus U METOABI 2 [Ipennoceuiku BO3HUKHOBEHUs | PackpbIBaTh coziepkaHue TEPMUHOB U

€€ N3y4eHus

HBOJIIOLIMOHHOW TE€OPUHU. DBOITIOLIMOHHAS
Teopus ¥ €€ MecTo B Ouosioruu. BrnusiHue
HBOJIIOIIMOHHOM TEOpPUM Ha pPa3BUTHE
OMOJIOTUH U APYTHX HAYK.
CBuEeTENHCTBA IBOJIIOIUU.
[TanieoHTONIOTNUECKHUE:
MOCJIEIOBATENbHOCTD MOSIBJICHUS BUJIOB
B MaJ€OHTOJIOTUYECKOM  JIETOIMHUCH,
nepexoIHbIe (POPMBEL.
buoreorpaduyeckue: CXOJICTBO u
pazmuuue QayH u ¢GiaOop MaTEPUKOB U
OCTpPOBOB. OMOpHOJIOTHYECKHE:

CXOJACTBAa M  pa3nuuusg 3MOpPHUOHOB
Pa3HbBIX BUAOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE,

PYIMMEHTAPHBIE OPTaHbl, AaTABU3MBI.

MOHATHH:

dbopmpl,
BU/IbI-DHJICMHUKH,

IBOJIIOLINSA, TIEPEXOIHBIC
dbuoreHeTUYECKUe  PsIbl,
BU/IBI-PETUKTHI,
3aKOH

3apOJbIIIICBOIO CX0ICTBa,

OMOreHETUYCCKUI 3aKOH,
TOMOJIOTUYHBIE W aHAJIOTUYHBIC
OpraHbl, pyAUMEHTApHbIE OpraHhbl,
aTaBU3MBI.

[lepeuncnsaTb OCHOBHBIE ATAlbl Pa3BUTHUS
HBOJIIOITMOHHON TEOPHUH.
XapakTepu3oBaTh  CBUJETEIHCTBA
HBOJIIOIMU:  MAJIEOHTOJIOTUYECKHE,
ounoreorpadpuyeckue,
AMOPHUOJIOTUYECKHE,
CPaBHUTEIHLHOAHATOMUYECKHUE,
MOJIEKYISIPHOOMOXUMHUUECKHE.
[TpuBOAUTH IPUMEPHI IEPEXOTHBIX (hOopM

OpraHu3MOB, (DUITOTEHETHUECKUX PSAIOB.




MounekyIapHO-ONMOXUMHUYECKUE:
CXOJCTBO MEXaHHU3MOB
HACJIECTBEHHOCTU U OCHOBHBIX

[IpuBoauTH GOPMYIUPOBKHU 3aKOHOB

METa0OJIMYECKUX MyTEeH y BCEX KUBBIX
OpTraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunuen, X. b. Jlamapk,
Y. Hapsun, B. O. Kopanesckuii, K.
M. Bap, 3. I'ekkenb, ®. Mromuep.
Tabnuyer u cxemwi: «Pa3BuTne
OpPraHMyYecKOTO0 MHpa Ha 3emiey,
penbedHble TAOMULBI  «3apOJBIIIH

TI03BOHOYHBIX KUBOTHBIXY,
«APpXEOITEPUKCH.
Obopyoosanue:  Ouoreorpaduueckas

Kapta Mupa; Koiekuus — «Dopmbl
COXPaHHOCTH MCKOIIA€MbIX KUBOTHBIX U
pacTeHui»,  BIaXHbIE  IpenapaTsl

OMOreHETUYECKOTO 1 34POJbIIICBOTO
CX0ICTBa




«Pa3Butue Hacekomoro», «Pa3Butue

JATYUIKW

1.2

Hctopus passurus
MpEeCTaBICHUN 00
ABOJIIOLINHU

OBomonnoHHas teopus Y. /lapBuHna.
[Ipennoceuiku BO3HUKHOBECHUS
napBuHu3Ma.  JIBuKymue — Cuibl
SBOIIOLIMM  BUIAOB 10  JlapBuHy

(M30BITOYHOE pA3MHOKEHHUE  TIPH

OrPaHUYEHHOCTHU peECYpCOB,
HeoIpeaeaEHHas U3MEHYMBOCTD,
ooprba 3a CyIIIECTBOBAHHUE,

€CTECTBEHHBIN 0TOOD).

CunrteTnyeckas TCOpUsI SBOJIOINN

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: CUCTEMAaTHKa, €CTECTBCHHbIN
u HCKYCCTBEHHBIN oT0op.
Xapaktepu3oBaTb OCHOBHBIE
SBOJIIOIIMOHHBIE WJACH, KOHICHIUU |
TEOPHHU; CPAaBHUBATH B3IJISAbI HA BUJ U
sposonnto K. JIunues, XK.b. Jlamapka,
Y. JlapBuHa.

OI_IGHI/IBaTB BKJIag JIunHes B Pa3BUTHC
CHCTEMaTHKH U OOBICHSITH IMPUHIOUIIBI




(CTD) u €€ OCHOBHBIEC MMOJIOKEHHUS.
Hemoncmpavyuu:

Ilopmpemuwi: K. Jlunnei, K. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemol: «llomynsumy,
«Kapra-cxema mapuipyTa MmyTelIecTBUs
Y. HapBuna», «Dopmbl 00prOBI  3a
CYILLIECTBOBAHUEY, «EcTecTBeHHBIN
orbop»,  «MHoroobpa3ue  COpTOB

pactenui», «MHorooOpa3zue mOpPOA
KUBOTHBIX)

OMHapHOUI HOMEHKJIATYPBI.
Xapaktepu3zoBaTb  COACPKAHHUE W
3HAYEHUE IBOJIOLMOHHON KOHUETIIUU

K. b. Jlamapka.

OueHuBaTh  €CTECTBEHHO-HAYYHbIE U
COLIMAJIbHO- SKOHOMHYECKHE
MPEANOCHUIKI BO3HUKHOBEHUS

3BONIOIIMOHHOM Teopun Y. JlapBuHa.
PackpriBath conepxkanue dBOIIOIUOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEOIPENCIEHHYI0O H  OIPEIACIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBII U
UCKYCCTBEHHBIN 0TOOP, PopMBbI 6OPHOBI
3a CyILLIECTBOBAHHE.

OnuceIBaTh IMOJIOKEHHUS CUHTETHYECKOM
teopuu dBoJiouu (CTD) u 0OBICHATH
e€ 3HaueHue 1719 OMOJIOTHHI




1.3

Bun: xpurepun n
CTPYKTYpa.
[Momyssus Kak

KaK OJ3JICMCHTapHasi
CANHUIIa BUaa

MukposBoJIronHs. [Tomynsauus KakK

CIMHUIIA BUAA W DBOJIIOIINH.
Jemoncmpavyuu:

Tabauyer u cxemor:  «llomymsiumy,
«MyTarnonHas U3MCHUYHUBOCTDY.
Obopyoosanue: MHKPOCKOTI,
MuKponpenapar «/[po3oduna» (Hopma,
MyTaru (HOPMBI KPBUIBEB M OKPACKH
Tena), Moaenb-ammukanus «Ilepexkpéct
XPOMOCOMY.

Ilpakmuueckue pabomwi:

«CpaBHEeHHE BUJIOB 10
MOP(}OJIOrHYECKOMY KPUTEPUIO»

PackpriBath conmepkaHre TEPMUHOB U
MOHATUI:  MHKPO3BOJIIONHMS,  BH]I,
KpUTEPUN BUJA, apeas, TMOIMyJIsaIus,
reHopoH, MyTalluh, KOMOWHAIMU
TE€HOB.

XapakTepu3oBaTh BUJI KAK OCHOBHYIO
CHUCTEMATHUYCCKYIO CMHUITLY 1
IIEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Beiaenste kpuTepun BUIa

(Mopdosoruueckuii, PU3NOIOTUUECKUN,
OMOXMMHYECKHUH, IeHETUYCCKUM,

IKOJIOTUYECKUH, reorpapuuecKuii) u
IPUMEHATh KPUTEPHUH ISl ONTUCAHUS
KOHKPETHBIX BUJOB.
XapaxkTepu3oBaTh NOMYJIALUIO KaK
CTPYKTYPHYIO €AVHUIY BUJIA U

SBOJIIOIINHA.
OnuceIBaTh MOITYJIAILHIO I10
OCHOBHBIM IMTOKa3aTCIIAM: COCTaB,

CTPYKTypa




1.4

JBrxymme CUJIbI
(371eMeHTapHbIe
(bakTOpHI) IBOTIOITUU

JIBmokymire cuibl ((pakTopbl) SBOIOLUU
BUJOB B Ipupojae. MyTanMoOHHbIN
npouecc u KOMOWHATHBHASA
M3MEHUYUBOCTb. [lonyJISIIMOHHBIE BOJIHBI
u apeid reHoB. M3onsdmust u Murparusi.
Hemoncmpayuu:

Tabauyvt u cxemvl: «JIBUKYyIINE CUITBI
ABOJIFOLTUN

PackpeiBaTh conep:kaHue TEPMHUHOB H

MMOHSTHUM: KOMOWHaTHBHas
N3MCHYHUBOCTb, MYTAallUH, MYTaHHOHHBIﬁ
Imponecc, MOy JIIIMUOHHBIC BOJIHBI,

nperid TEHOB, W3OJSIMS, MUTPAIUH.
XapakTepu3oBaTh AJIIEMEHTapHbBIE
(bakToOpel  ABONIONMU: MYTAIMOHHBINA
npoiiecc, KOMOHWHATUBHAS
W3MEHUYHUBOCTD, TTOMYJISIIMOHHBIC BOJIHEI,
nperid TEHOB, W3OJALUSA, MUTPAIHSL.
YcranaBnmBaTth MPUYUHHO-
CJICICTBCHHBIC CBSI3U MEXKITY
MEXaHU3MOM M Pe3yJbTaTOM JEHCTBUSA
JBYDKYTITAX CHUIT (9TIeMeHTapHBIX
(baKkTOpOB) IBOJIOLIMHU

1.5

EcrectBennsblit  oTO0p
U ero (hopmsl

EcrectBennsbIit oTOOp — HanpaBISIONTUAN
(haKkTOp IBOJIOIIHH.
®DopMbI €CTECTBEHHOT0 0TOOpA.

PackpbiBaTh copepkaHHEe TEPMHHOB M
MOHSTUN: €CTECTBEHHBII 0TOOP, O0pHOA
3a CyIIeCTBOBaHUE.




Jemoncmpayuu: OnuceiBath MEXaHU3M JICUCTBUS
Tabauyvt u cxemwvi: «EcTecTBEHHBII eCTECTBEHHOTO 0TOOpA.

0T60p», «boprba 3a cymecTBOBAHNE) Xapaktepu3oBath pOPMbI €CTECTBEHHOTO

otOopa (IBKYIINH, CTAOMIN3UPYIONIUH,
TU3PYNTUBHBIN) M CPABHUBATH UX MEXKITY
co0oi.

XapaxkTepu3oBaTh 00pbOy 3a
CYIIECTBOBAaHWE W CpaBHUBATH €&
BUJIBI (MEXBU0OBAs, BHYTPUBUIOBAS,
6opnOa c HeOIaronpusTHEIMU
dakTopamMu BHEITHEH CPEJIbI)




1.6

PesynbTars
ABOJIFOLIUU:
MPUCTIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHUJ1000pa30BaHKE

[TpucnocoONIeHHOCTh  OpraHU3MOB
KaK pe3yJbTaT 3BooIuu. [IpumMepsr
MPUCIIOCOOJICHUI Y OPraHUu3MOB.
ApomMopd03bl U UaMOATANITALIUH.
Bua u BumooOpazoBaHue.
Kpurepun Buga. OcHOBHBIC (POPMBI
BUI000pa3oBaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.
Hemoncmpayuu:
Tabauywl u cxemol:
«IIpucnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa3oBaHue,
«IKOJOrH4YEeCKOe BUA00OPAa30BaAHUEY.
Obopyoosanue. KOIIEKIUS
«IIpumepsl 3aUTHBIX
MPUCTIOCOOJICHUM Y KUBOTHBIX),
KOJUICKITUSI HACEKOMBIX C Pa3UYHBIMU
TUMAMU OKpPACKH; HAOOp TIUIOJOB H
CEMSIH.
Ilpakmuueckue padomoi:

«Onucanue MPUCTOCOOICHHOCTU
opraHu3Ma U €€ OTHOCUTEIHHOIO
XapaxkTepa»

PackpeiBaTh copepxaHHEe TEPMUHOB H
NOHSATHN: MIPUCTIOCOOJIEHHOCTb,
MOKPOBUTENILCTBEHHAS u
IpeloCcTEPEraras OKpacka,
MacCKHpOBKa, BUJI000pa30BaHue.
OnucelBaTh MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOICHU I y OpPraHu3MOB.
BbIsSBIIATE 110 M300pakeHUSIM, Ha )KUBBIX
U (PUKCHUPOBAHHBIX IIpenapaTax IpUMephbl

IPUCHIOCOOIEHHOCTH pacTeHui U
KUBOTHBIX K YCJIIOBUSIM CpE/ibl OOUTaHMS,
JIOKa3bIBaTh OTHOCHUTEJIbHYIO
1eeco00pa3HOCTh MIPUCIIOCOOJICHUH.
XapaxkTepus3oBaTh CHIOCOObI U
MEXaHNU3MBbI BU000pa30BaHUs;

OIHMCHIBATh M CPAaBHUBATH OCHOBHBIC
(OpMBI HKOJTOTHIECKOTO U
reorpaduieckoro Bug000pa3oBaHus




1.7

Hanpasnenus un nytu
MaKpO’IBOJIFOLIUU

Makpo3Bosronusi.

Dopmbl HBOTIONNY: (UTIETUYECKAs,
JTMBEPIreHTHas, KOHBEpIreHTHas,
napayensHas.  HeoOpatumocTtsb
oo, [Ipoucxoxkaenue ot
HECIEIUATN3UPOBAHHBIX TMPEIKOB.
[Iporpeccupytoiias cienuanu3anus.
AnanTvuBHas paauanus.
Jemoncmpayuu:

Ilopmpemui: A. H. CeBepLioB.
Tabauyvt u cxemwvl: «ApomMopdo3bi»,
«Mnuoananranumny, «O061as
JIereHepaIus.

Obopyoosanue: moaenb «OCHOBHBIE
HaTPaBJICHUS ABOJIIOINNY»; 00BEMHAsS
mojienb «CTpoeHre TOJI0BHOTO MO3ra
TI03BOHOYHBIX)

PackpeiBaTh copep:kaHuE TEPMUHOB U
MOHSTHH: MaKpO3BOJIIOIIHS,
¢duorenes, OMOJIOTHYECKUI TIporpece
u perpecc, apoMopdo3,
yuauoaganTanus, oouas JereHepanus,
aJlanTUBHAS paiUaLIUsL.
XapakTepru3oBaTh (POPMBI IBOJTFOTIHH.
BrisBisite apomopdo3sr 1
UIMO0AIaNTallii Y PAaCTeHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOrMYECKUI MPOrpecc U
OuoJornYecKuii perpecc, apoMopdos,
UM0aJanTaluio U O0IIYIO
JIereHepaluio.

BrIABIATE B3aUMOCBA3U MEXAY Iy TAMU
U HAIpaBJICHUSAMHU DBOJIIOLIMU y
pacTeHUN U )KUBOTHBIX

HUToro uacos o reme

17

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU Ha 3emJie

2.1

Uctopus xu3HM Ha
3eMiie 1 METOIBI €€
M3YyUYCHUS.
I'unore3sl

3

JloHay4yHbBlE = MPEACTABICHHUS O
3apOoXKIeHUN  KU3HM.  HayuHble
TMIIOTE3bl BOSHUKHOBEHUS KU3HU Ha
3emuie: a0MOTeHE3 U aHCIIEPMHUSL.
XnMHYECKas IBOJIFOLUS.

PackpbiBaTh comepikaHHe TEPMHUHOB H
MOHATUI: KpearmoHW3M, aOHWoreHes,
BUTAIM3M,  IAHCICPMHUs,  OHOIOI3,
KoarepBaThl, MPOOUOHTHI, CHMOHOTEHES3.
XapakTepu3oBaTh METOJAbl H3yYCHHUS




MIPOUCXOKICHHS
KU3HHU Ha 3eMJie

AOWOTeHHbII CHHTE3 OPraHUYeCKHX
BEIIIECTB u3 HEOPraHUYECKHX.
DKCIEepUMEHTAIBHOE MOTBEPKICHUE
XUMHYECKOU 3BOIOLUH.

Havanpuble aTambl  OMOJIOTHMYECKOU
sBommonuu. I'mmoreza PHK-  wmupa.
dopmupoBaHre MEMOPAHHBIX CTPYKTYP
u BO3HHUKHOBEHHUE MPOTOKJIETKH.
[lepBble KIETKM M HUX DSBOJIIOLHUA.
@opMHUpPOBAHUE  OCHOBHBIX  TPYIIII
YKUBBIX OPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemur:

®. Penu, JI. ITactep, C. Mumnep,

A. W. Onapum, I'. FOpmn.

Tabnuywvl u cxemol. «BO3HUKHOBEHHUE
CoHEeYHOM CHCTEMBIY,

«Pa3BuTHE OpPraHUYECKOro MHpPay,
«PactutenbHas kieTkay, « KuBotHas
KJIETKa, «IIpoxapuoTtnueckas
KJIETKa»

HUCTOPUYECKOTO0  MPOLLIOTO  3eMJIu.
[lepeuuncnsathb OCHOBHBIE STaIlbI
XUMHUYECKOMN u OHMOJIOTHYECKOMI
SBOJIIOILHUH.

N3narars copep:kaHue rurores u TeOpun
BO3HUKHOBEHHUS  JKM3HU Ha  3emie
(KkpeanoHu3Ma, CaMOITPOU3BOJIBHOTO
3apOKICHUSA (CIOHTaHHOTO),
naHcrepmuu, Tunore3sl  PHK-mupa).
OnuceiBaTth 3KcniepuMmenTsl C. Muiepa
u I'. FOpu no noaydyeHuro opraHMYecKux
BEILIECTB W3 HEOPraHWYECKUX MMyTEM
aOMOreHHOr0 CUHTE3a

2.2

OCHOBHBIE ITAITbI
SBOJTIOLIAHT
OpraHUYeCcKOTro MHUpa

Pa3Butne xxu3Hu Ha 3eMIIe O 3paM U
nepuoaam. Karapxei. Apxelickas u
npoTepo3orckas 3psl. [laneo3orckas

PackpbIBaTh coqiepKaHUE TEPMUHOB
Y TIOHATHUM: 30H, 3pa, EPUOJI,




Ha 3emJie, pa3BUTHE
KU3HH T10 3paM U
nepuojiam

apa U e€ MepPHoIbl: KEMOPHUICKHUIA,
OPJOBUKCKUH, CUITYPUNUCKUH,
JICBOHCKH M, KAMEHHOYTOJIbHBIM,
IIEPMCKU.

Me3o30KcKkast 3pa U €€ NEPUO/IbL:
TPUACOBBIM, FOPCKHUM, MEIIOBOU.
Kaiino3olickas 3pa u €€ nepuobl:
11aJ€OTCHOBBIN, HEOTCHOBBIN,
AHTPOIOT€HOBBIM.

XapakTepucTrKa KiuMmara u
re€0JIOTHYECKUX MPOLIECCOB.
OCHOBHBIE 3TaINbl 3BOIIOLUU
pPacTUTENBLHOTO U )KUBOTHOT'O MUPA.
Apomopho3bl y pacTeHu# U
KUBOTHBIX. [losiBIIEHME, pacuBeT U
BBIMUPAHHE TPYII KUBBIX
OPraHu3MOB.

Hemoncmpayuu:

Tabnuyor u  cxemwvi:  «PazBurue
OPTraHUYECKOTO MHPay,
r€OXPOHOJIOrNYECKas Ta0IuIa;
KoJuleKIusl «POpMBI  COXPAaHHOCTH
MCKOMAEMBbIX KUBOTHBIX U PACTCHUI.
Ilpakmuueckue pabomewi:

apoMOp(O3bl, UINOATANTAIINH. 3HATH
MOCJIEI0BATEILHOCTh Y0HOB:
KaTapxeu, apxeu, MpoTepo30u,
dbaHepo3oii; 3p: apxeiickas,
IIPOTEPO30MCKasl, ITaJIe030MCKas,
ME€3030MCKasi, KAWHO30MCKasl; IEPUOJIOB:
KeMOPUICKHI, OPIOBUKCKHIA,
CUITYPUKCKHM, T€BOHCKHU,
KaMEHHOYTOJIbHBIN, IEPMCKUU,
TPUACOBBIN, FOPCKUN, METIOBOM,
11aJ€OrCHOBBIM M HEOTCHOBBIM,
AHTPOITOT€HOBBIN.

XapakTepu3oBaTh OCHOBHBIC
COOBITHS B Pa3BUTUM OPTaHUYECKOTO
MHpaA T0 3paM U EeprUoam
re0JI0TMYE€CKOM UCTOPHUH; ITATIBI
Pa3BUTUS PACTUTEIBHOTO U
YKUBOTHOTO MUpa. Beiaenuts
rJIaBHBIE apoMOop(]O3bI pacTeHHI 1
KUBOTHBIX. CpaBHUBATH MEXKY
co0oii mpeicTaBuTEICH
CHCTEMATHUYECKUX TPYIII
OPTraHU3MOB, BBISIBIIATH YEPTHI
YCIOKHEHUS U IIPUCIIOCOOICHHOCTH
K YCIIOBUSIM KU3HU




[Ipaktnueckass  padbora  Ne I.
«3yuyeHne HCKOMaeMbIX OCTaTKOB
pacTeHuit u YKUBOTHBIX B
KOJUIEKIIUSIX).

DKCKypcus «IBOJTIOLIMS
OpraHnyeckoro mupa Ha 3emie» (B
€CTEeCTBEHHOHAYYHBIN WIn

KpaeBeqUeCKUil Mmy3ei)

2.3

CoBpeMeHnHas
cucrema

OpraHu4cCKOro Mmupa

Cucrema OpraHM4eckoro MHpa Kak

oTpaxkeHue  dBoJouud.  OCHOBHBIE
CUCTEMATHUYECKUE TPyl OPraHU3MOB.
Jemoncmpavyuu:

Tabnuyvr u  cxemwvr:  «CoBpeMeHHas
CUCTEMa OPraHUYECKOTO MUPa»

PackpbiBaTh colepkaHHEe TEPMHUHOB U
HNOHATUN: CUCTEMATHKA, UICKYCCTBEHHAs U
ecTeCTBEHHas Kiaccudukanus, OuHapHas
HOMEHKJIaTypa, HNPUHLINI
UEPAPXUYHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpraHUYeCcKOT0 MUpa




2.4

DBOJIOLMS YETIOBEKA
(anTpOMIOreHe3)

DBOJIIOLMS YeNIOBEKAa. AHTPONOJIOTHS
KaKk Hayka. Pa3BuTue mpencTaBlICHUI

0 MPOUCXOXKJICHUHU YeJOBEKa. MeTobI
U3y4yeHHUs aHTponorenesa. CxoacTBa u
pasinuus 4eI0BeKa U KUBOTHBIX.
CucremaTnyecKoe MoJIOKEHUE YETOBEKA.
JHemoncmpayuu:

THopmpemei: Y. lapsun. Tabauywl

u cxemwvl: «CpaBHEHHUE

aHATOMUYECKUX YEpPT CTPOCHUS

YeJIOBEeKa U YeJI0OBEKOOOpa3HBIX

00€e3bsH».

Obopyoosanue: CJIETIKH WU

N300pakeHHsI KAMEHHBIX OPYIHii
EePBOOBITHOTO YyeJoBeKa:

KaMHHUYOMEphI, pyOuia, ckpebdia

PackpeiBaTh conxepxaHne TEPMUHOB H
IIOHATHN: aHTPOIIOJIOT U,
aHTPOIIOTEHE3, 4YEJIOBEK  pPa3yMHBIU
(Homo  sapiens), mnpsMOXOXIEHUE,
BTOpasl CUTHAJIbHAsI CUCTEMA.
[Iepeuncnars 3a1a4u aHTPOIOJIOT UM,
JTallbl CTAHOBIICHUS U Pa3BUTUS
IIPEACTABICHUN O MMPOUCXOKICHUN
YEJIOBEKA.

N3naratb  OCHOBHBIE  IIOJIOKEHUS
teopun Y. JlapBuHa, KpUTHYECKHU
OLICHUBATh HEHAYYHYIO
uH(OpPMAIIMI0O O MPOUCXOXKJIECHUU
4eJIoBeKa. 3HAaThb CHUCTEMAaTHYECKOe
IIOJIO’KEHHE

Bujga Homo sapiens, nepeyucisite ero
MOp(}0IJIOro-aHaTOMUYECKHUE TPU3HAKU
pazHOro ypoBHs (THII, KJIacc, OTpSA U
ap.).

VYcraHaBauBaTh 4YEpPThl CXOJCTBA U
pasJiMuuii  4YeJoBeKa M KUBOTHBIX.
OOBSCHATP M OLEHUBATH 3HAYEHUE
HAay4YHBIX 3HAHUW O IIPOUCXOKICHUU
YeJ0BeKa Ui MOHUMAHUSA MECTa U POJIH
YeJ0BeEKa B IPUPOJIE




2.5

JIBYKyIIME CHIIBI

(pakTopsr)
aHTpOIOreHe3a

JBrxymue CHJIBI (paxTopsr)

AHTPOIIOTEHE3A. Hacnencreennas
U3MEHYMBOCTb U €CTECTBEHHBII OTOOD.
OO0111eCTBEHHBIN oOpa3 KU3HH,
U3TOTOBJICHHE opynui TpyAa,
MBILIUICHUE, peub. /lemoncmpayuu:
Tabnuyer u  cxemwi:  «CpaBHEHUE
aHATOMHYECKHUX YePT CTPOEHUS YeIOBEKa
u 4eJI0BEKOOOPA3HBIX 00e3bsIHY,

«OCHOBHBIE MeCTa MaJCOHTOJIOTUUCCKUX

HaXO0JIOK MIPEJKOB COBPEMEHHOTO
YeJI0BEKaY.

O06opyI0BaHUE: MYJISIKU
«ITpoucxoxaeHue yeJIoBeKa

(MaIeOHTOIOTUYECKHE HAXOKH )»

PackpeiBaTh conep)kaHne TEPMUHOB U
HOHATHI: (aKTOPbl aHTPOIOreHe3a,
TPYNIOBOE COTPYAHUYECTBO, pPEUb,
opyauitHas IesITeIbHOCTbD,
noJauMOp(hU3M.

XapakTepru30BaTh JBWKYIIIHE CHIIBI
(paxTopsl) aHTpOINOreHe3a:
OMOJOTHYECKHE H  COIMAJIbHEIC,
CpPaBHUBATH UX MKy COOOM




2.6

OCHOBHBIE CTaauu
ABOJIFOIAH YET0BEKA

OCHOBHBIE CTaIMM U BETBU 3BOJIIOIUU
YeJIoBeKa: aBCTpajonuTeku, YenoBek
yMelbld, YenoBek NpsIMOXOAALINN,
UenoBek HeaHaepTanbCKuii, YenoBek
pasyMHBId  COBPEMEHHOTO  THIIA.
Haxogkn wHckomaeMbIX  OCTaHKOB,
BpEMsi  CyLIECTBOBaHHUs,  00JIacTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HU, OPYIHS.
Jemoncmpayuu:

Tabauyvr u cxemwvl: «OCHOBHBIE MeECTa
NaJICOHTOJIOTUYECKNX HAXOJOK MPEIKOB
COBPEMEHHOTO YEJI0BEKAY,
«JlpeBHelmme  JTHOIW, «JlpeBHue
moan», «IlepBble COBpEMEHHBIE JIFOIN.

OOGopyI0BaHKE: MYIISIKU

«IIpoucxoxaeHue uenaoBeka» (OHOCTHI
aBCTpPAJIONIUTEKA, NUTEKaHTpPOIA,
HeaHIepTallblia, KPOMaHBOHIIQ);
CJIETIKM WU HM300pakeHHs KaMEHHBIX
OpyAMil  MEpBOOBITHOTO  YEJIOBEKa:
KaMHUYOTIEPHI, pyOmIia, ckpebia

PackpeiBath copep:kaHue TEPMUHOB U
NOHATHUN: aBCTPAJIOIMUTEK, YEIOBEK
YMEJIBI, YEeJIOBEK IPSAMOXOJALINM,
HeaHJiepraiell, KPOMaHBbOHEL],
HEOJIUTHYECKAS pEBOJIIOLINS,
EPBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh U CPAaBHUBATH MEKTY
co0Ol OCHOBHBIE CTaJIUUd HBOJIIOIUU
YeJI0BEKa: XPOHOJOTHUYECKUUA BO3pacCT,
apean pacnpocTpaHEeHus, 00BEM
TOJIOBHOTO MO3ra, 00pa3 >KU3HU U
opyaus Tpyaa




2.7 | YenoBeueckue pachl 2 YenoBeueckue  pacel.  OCHOBHBIE PackpeiBaTh conep:kaHue TEPMUHOB
u IPUPOIHBIE OonpIIME  pachl:  €BPONECOMJIHAL U IOHATHI:  pacel, pacoreHes,
aJanTalyy 4eJ0BeKa (eBpasuiickas), HErpo- COLIMAJITAPBUHU3M, pacusm,
aBcTpasionjHass  (dKBaTOpHaIbHAas), MeTHcalus.  XapakTepus3oBaTb U
MOHTOJIOMIHAs (a3marcko- CpaBHMBATb npeacTaBUTeNeH
aMEepHUKaHCKasi). YeJIOBEYECKHX pac,
YepTsl IPUCIIOCOONICHHOCTH | paCKphIBaTh MPUYUHBI U MEXaHU3MBbI

Ipe/ICTaBUTENIel YeIOBEYECKUX pac K
YCJIOBUSM CYIIECTBOBaHUS. EIUHCTBO

YEeJIOBEYECKUX pac.
COLMAJILHOTO JIAPBUHU3MA U PaCU3Ma.
Jemoncmpayuu:

Tabnuywvl u cxemol: «YemoBeueckue
pacb»

Kpuruka

pacoreHesa, INEpEYUCIATh U INPUBOAUTH
IpUMEPHI MPUCTIOCOOIEHHOCTH YeJOBEKa
K YCIIOBHSIM Cpenbl, IpUMEpPbI
IPUCIIOCOOUTENIBHOTO 3HAYEHUsI PACOBBIX
IIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO BuJa Homo
sapiens, HAy4YHYI HECOCTOSITEIbHOCTh
pPacoOBBIX TEOPUU, UAEH COLUAIBHOTO
JapBUHU3MA U pacu3ma

M Toro 4acoB 1o TemMe 17

Tema 3. Opranusmsl M OKpYy KamoLas cpeaa




3.1

DKOJIOTHs Kak HayKa

DKoJIOrHs Kak HayKa. 3aJaud U pa3aebl
DKOJIOTHH.

MeToabI DKOJIOTMYECKUX UCCIIEJOBAHU.

DKOJIOTHYeCKoe MHUPOBO33pEHUE
COBPEMEHHOTO YeJ0BeKa.
Hemoncmpavyuu:

Ilopmpemuwi: A. I'ymGomnbaT, K.
®. Pynre, O. I'ekkens.

Tabnuywvr u cxemwr: xapra «llpupoanbie
30HBI 3eMJIN»

PackpeiBaTh copep:kaHue TEPMUHOB U

TIOHSITHUI: OKOJIOI'u:d, ITOJICBBIC

HaOII0IeHHUS], HKCHEPUMEHTHI,
MOHUTOPUHT  OKPY’Kalollel cpejpl,
MOJEIUPOBAHUE, 9KOJIOTUYECKOE
MHUPOBO33pPEHUE.

[lepeuncnary 3amaum  dKOJIOTHM, €€
pas3fenbl U CBSI3U C APYTMMHU HAyKaMH.
Xapaktepu3oBaTh METObI
JKOJIOTUYECKUX UCCIENOBAHNN

3.2

Cpenpl oOuTanus u
AKOJIOTHYCCKUE
(hakTopbI

Cpenbl 0OMTaHUS OPraHU3MOB: BOIHAS,
Ha3eMHO-BO3IyIITHAS, ITIOYBCHHAS,
BHYTpHU- OpraHu3MeEHHasl.
DKoJjoruyeckue QpakTopsbl.

Kiraccudukanuys 3K0I10rn4ecKux

PackpsiBaTh coziep:kaHne TEpPMUHOB

U TOHATHI:  cpema  oOuTaHwus,
DKOJIOTUYECKHUE (akTopsbl,
OMoNOruYecKuit ONTHMYM,

OTPaHUYUBAIOIINNA (JTIUMUTUPYIOIIHIA)




dbakTopoB: abuoTHYEeCKre, OMOTHIECKUE U
aHTPOIIOTECHHBIE.

JlericTBUE KOJIOTHYECKUX

(bakTOpOB Ha OPraHU3MBI.
Hemoncmpayuu:

Tabauyvt u cxemwvi: «Cpeqibl OOUTAHUS
OpPraHU3MOBY»

dakrop.

XapakTepu3oBaTh yCIIOBUSA cpen
oOuTaHus OpPraHHU3MOB;
KJIacCU(DHUIIMPOBATh M XapaKTepHU30BaTh
IKOJIOTHYECcKUe (GaKTOPhl: A0MOTHYECKHE,
OnoTHYECKHe u aHTPOTIOTCHHEIE.
OnuceiBaTh JEHCTBUE HKOJIOTHYECKUX
dakTopoB Ha OpTaHU3MBI.
XapakTepusoBaTh O0COOCHHOCTH
CTPOCHUS u KU3ZHENIeITEIIbHOCTH
pacTeHUH W IKUBOTHBIX PAa3HBIX CpEI
oOuTaHus




3.3

AOuoTnyeckue
(dakTopbl

AbGuoTtnueckue (akTOpHI: CBET,
TeMIeparypa, BJIQ)KHOCTb.
doronepuoau3m. ITpucnocoOnenus

OpPraHU3MOB K JI€UCTBUIO0 A0MOTUYECKUX
(dakTopoB. buonornyeckue puTMBI.
Hemoncmpayuu:

Tabnuywvl u cxemol: «DOTOIEPUOTUZIM.
Ilpakmuueckue pabomoi:

«Mopdomoruueckue O0COOCHHOCTH
pacTeHUi U3 pa3HBIX MECT OOUTAHUSY.
JlaGoparopHas pabora Ne 4. «Biusinue
CBETa Ha POCT M Pa3BUTHE UYEPEHKOB
KoJIeycay

PackpriBaTh copiep:kaHne TEPMUHOB U
MOHATUM: a0HOTHYECKHE (PaKTOPHI,
dboToneprnoan3mM, OMOJOTUIECKUE
PUTMBI.

AHanu3upoBaTh NEUCTBUE CBETA,
TEMIEPATyPhl, BIAKHOCTA Ha OPTaHU3MBI
u IPUBOIUTH IpUMEpPHI
IPUCTIOCOOIEHHOCTH OpraHU3MOB.
IIpoBoauTh OHONOrMUECcKHE HAOTIOACHMS
U 0pOpMIISTH Pe3yJbTaThl MPOBEAEHHBIX
HaOJII0IEHUI




3.4

buotnueckune
(dakTopbl

buortnueckue (bakTopsI. Buner
OMOTHUYECKHUX B3aUMOJIEUCTBUN:
KOHKYPEHITUS, XUIITHUYECTBO, CUMOUO03 U
ero (popmel. [Tapazutusm, koomnepaiius,
MYyTyaJIn3M, KOMMEHCAIIU3M
(KBapTHPAHCTBO, HAXJICOHUYECTBO).
AMeHcanu3M, HeUTpain3M. 3HaYeHUe
OMOTHYECKUX

B3aUMOJICCTBUN JJIsI  CYILIECTBOBAHUSA

OpraHu3MOB B MPUPOJAHBIX COOOIIECTBAX.
Hemoncmpayuu:
Tabnuywl u cxemoi.: «lluteBbie e

PackprpiBaTh cojepkaHne TEPMUHOB
U TIOHATUMN: OMOTHYECKHE (PAKTOPHI,
XHUITHAYECTBO, napasuTh3M,
KOHKYPEHITUS, MyTyaJu3M, CHMOHNO3,

KOMMCHCAJIN3M, HaXJ'Ie6HI/I‘-I€CTBO,

KBapTUPAHTOB, aMEHCaJIN3M,
HEUTpaJIU3M.
XapakTepu3zoBaTh OnoTuueckue

(bakTOphI ¥ BUJIbI B3AUMOOTHOIIICHUM
MEXJIYy OpraHu3Mamu; MPUBOJIUTD
IIPUMEPBI B3aUMHOU
MPUCIIOCOOJICHHOCTH ~ OPTaHU3MOB.
CpaBHUBaTh MEXay COOOM BHJIbI
OMOTHYECKUX
OpTraHu3MOB

B3aUMOJENCTBUN




3.5 | DKOJIOTHYECKHUE
XapaKTEPUCTHKHU
BUJIA U TTOIYJISIIUN

DKOJIOTUYECKHUE XapaKTEPUCTUKH
nonyasiuuu. OCHOBHBIE TOKa3aTeNn
MOIYJISILIUU: YUCIEHHOCTb, INIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTb, IMPHUPOCT,
Murpanus. JlMHaMuKa 4YHCIEHHOCTH
MOMYJISILIMU U €€ peryJsiiusl.
JHemoncmpayuu:

Tabnuyvrt u cxemst: <«llomynsmumny,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NONyJISIUKA ~ UHPY30pUHU-TY PETBKI».
[Ipakmuueckue pavomot:

[Ipaktruueckas padora Ne 2.
«IToacu€T IIOTHOCTH NMOMYJIALUNA
Pa3HBIX BUJIOB PACTCHUIN»

PackpeiBaTh conep:kaHue TEPMHUHOB H
IOHATUN: MOIYJIALHMS, YUCIECHHOCTb,
IJIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpanus, JUHAMMKa
YUCJIEHHOCTH IOIYJISILUN.

XapakTepu30oBaTh OCHOBHBIE MOKA3aTeIu
U DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIIUMN; ONUCHIBATH MEXaHU3MBI
PEryJsiiiuy YUCICHHOCTH MOMYJISIUN

HToro uacos mo reme

15

Tema 4. Coo01ecTBa M YKOJOTHYeCKHEe CHCTEMBbI




4.1 | CooOectBa Coo011ecTBO OpraHu3MoB — OMOLIEHO3. PackpbIBaTh copepkaHue TEPMUHOB U
OpraHnusMoB Ctpyktypsl Ouolle HO3a: BHUJIOBas, MMOHATUH: OHWOIIEHO3, HSKOCHCTEMA,
MPOCTPAHCTBEHHAS, Tpoduueckas OMOreoIeHO3, BHUJIBI-JIOMWHAHTEI,
(mumieBast). Buabl-moMUHAHTHI. AKOJIOTHYECKas HUIIIA.
Cssi3u B OuotieHose. [Jemoncmpayuu: XapaKTepru3oBaTh OHOoLICHO3
Tabnuyvr u cxemvi: «llumesbie ey, (coob1ecTBO), €ro BHUJIOBY1O,
«bHOLIEHO3: COCTaB U CTPYKTYpay. MPOCTPAHCTBEHHYIO M TPO(PUUYECKYIO
Obopyoosanue: MOICIb-aNTUTMKAIIAS CTPYKTYPBI.
«TunuuHble OMOLIEHO3bI»; repOapuit OOBsACHATH poib KOMIIOHEHTOB
«PacturenpHbIe COOOIIECTBAY; OworeHo3a B TOJJCP)KaHUU  €Tr0
KoJuIeKIus «buoreHos» CTPYKTYpbl ¥  CYILIECTBOBaHHUs  Ha
onpeaenéHHon Tepputopur. OOBICHITH
OMOJIOTMYECKHA CMBICT SPYCHOCTH |
JIMCTOBOM MO3auKH. CpaBHUBATH
KOMITOHEHTBI OHMOIIEHO30B, MX BHUJIOBYIO,
MPOCTPAHCTBEHHYID U  TPOPUUYECKYIO
CTPYKTYPBI, CBSI3U MEKy OpraHu3MaMu
4.2 | DKOCHCTEMBI U DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackpblBaTh cojep:kaHUe€ TEPMUHOB U

3dKOHOMCPHOCTH HUX

CYILIECTBOBAHMSI

[Touste 00 3KOCUCTEME U
OHOTr€OIIEHO3E.
@OyHKIIMOHAIbHBIE KOMITOHCHTBI

MIOHATHUH: DKOCHCTEMA, OHOIEOIIEHO3,
IPOAYIEHTBI, KOHCYMEHTBI, PEAYIICHTHI,
Tpo(UUYECKUE YPOBHH, ITUIIICBAS




9KOCUCTCMBI: ITPOAYICHTBI, KOHCYMCHTHI,

PELYLIEHTHI.
KpyroBopot BelecTB U OTOK SHEPTUU B
HKOCUCTEME.

Tpoduueckue (uuIeBbIC) YPOBHHU
AKOCHUCTEMBI. [IuIeBbIE IIENU U CETH.
OCHOBHBIE MMOKA3aTENH SKOCUCTEMBI:
Oouomacca, IpoayKIusi. DKOJIOTHUYECKUE
MUPaMUJIbL: TPOAYKIUU, YUCIEHHOCTH,
ouomaccel. CBOMCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJISALINS,
pa3BUTHE.

Cykueccusi.

Hemoncmpavyuu:

Ilopmpemuwi: A. Ix. Tencnu, B.

H. Cykaués.

Tabauywl u cxemol: «IIpupoaHbie

coobmecTBay, «llenu muranusy,
«JKoJIOrHYeCcKasi MupaMuIar»

IeTIb U CEeTh, SKOJOTHYECKUE MUPAMUJIBI,
Oouomacca, MpOIYyKIHs, CYKIIECCHsI.
XapakTepru3oBaTh CBOMCTBA SKOCUCTEMBI
(e€ crmocoOHOCTh K JIUTEIIbHOMY
CaMOTIO/JIeP’KaHNI0, OTHOCUTEIIBHO
3aMKHYTBIH KPyTOBOPOT BEILIECTB,
HEOOXOIMMOCTh ITOTOKA SHEPTHUH ).
CpaBHUBaTh MACTOUIIHBIE U JETPUTHBIC
NUILEBbIE IIeNH, TPOYUUECKUE YPOBHU
IKOCUCTEMBI.

PaznuuaTh nupamMuasl IpOAYKIUH,
MUPaMUJIbl YUCIEHHOCTH U TUPAMU/IbI
OrOMacchl.

CocTaBisTh LEMU U CETH MUTAHUS.
[lepeuncnaTs CBOMCTBA 3KOCUCTEM:
YCTOHYHBOCTh, CAMOPETYJISIINSA,
pa3BUTHE (CYKIIECCHUSA).

OnuceIBaTh MEXaHU3M TOACPKAHHS
paBHOBECHSI B 3KOCHUCTEMAX.
XapakTepru3oBaTh CyKIIECCUH, BBISBISTh
MPUYUHBI U O0IIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM




4.3

[Ipuponusie
3KOCUCTEMBI

[TpupoaHbIE SKOCUCTEMBI.

DKOCUCTEMBI PEK U 03Ep.
DKocucTeMa XBOWHOI0 WIIH
HIMPOKOJUCTBEHHOTO Jieca.

PackpeiBaTh copepxaHue TEPMUHOB U
MNOHATUMN: BOJAHBIE SKOCUCTEMBI,
OHMOreo1eHo3bl, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.

Hemoncmpavyuu:
Tabnuysl u cxemol: « IKOCUCTEMA
[TUPOKOJIMCTBEHHOTO jecay,

«IKOocucTEMa XBOWHOTO JIECay,
«buorneHo3 BogoEMay.

Obopyoosanue: TepOapun U KOJJICKITUN
pAaCTEHUH U KUBOTHBIX,
MPUHAIICKAIINX K Pa3HBIM
HKOJIOTUYECKUM TPYIITIaM OJHOTO BHJIA

[TpuBOANTH MPUMEPBI MPUPOIHBIX
9KOCHCTEM CBOEU MECTHOCTH.
CpaBHHBaTh HA3€MHBIE U BOJIHbBIE
HKOCUCTEMBI; OPraHU3MBbI, 00PA3YyIOIIUE
pasHble Tpo(UuecKre ypoBHU




4.4 | AHTpOIIOrE€HHbIE AHTPOIOT€HHBIE IKOCUCTEMBI. PackpeiBath coqiepkaHue TEPMUHOB U
9KOCHUCTCMBI AI‘pOSKOCI/ICTCMBI. MMOHSITHM: AHTPOIIOr€HHAas 9KOCHUCTEMA,
Ypbo3kocucremsl. buonoruueckoe u arposKocHucTemMa, ypoolKocrucTema,
XO03SIMCTBEHHOE 3HAUYCHUE ouopazHooOpasue.
arpo3KOCHCTEM U YPOOIKOCHCTEM. XapakTepu3oBaTh arpOdIKOCUCTEMBI U
bropasnoobpasue kak GpaxTop ypOOIKOCUCTEMBI, 0OCOOEHHOCTH MX
YCTOMYMBOCTH SKOCHCTEM. CYIIECTBOBaHMUSI.
CoxpaHeHre OM0JI0TUYECKOTO [IpuBOIUTE MPUMEPBI AHTPOIIOTCHHBIX
pazHOOOpaszusi Ha 3eMle. 9KOCHUCTEM CBOEH MECTHOCTH, OIIMCHIBATH
Jlemoncmpayuu: WX BUJIOBOH COCTaB U CTPYKTYPY.
Tabruyst u  cxemvl. «ATPOLEHO3. CpaBHUMBATB COCTAB M CTPYKTYPY
O6opyodosanue: xomrexkius «Bpequrenn | TPHPOAHBIX SKOCHCTEM 1
BAXHEHIINX  CEIbCKOXO3SHCTBeHHBIX | JTPOIKOCHCTCM, dATPOSKOCHCTCM I
KYJBTYP» ypOo3KOCucTEM
4.5 | buocdepa — VYuenue B. . Bepnaackoro o ouocdepe. | PackpsiBath conepkaHue TEPMUHOB U
riiobasbHast ['panunupl, cocraB U cTpyKTypa NOHATHI: Ouocdepa, )KUBOE BEIIECTRO,

YKOCHUCTEMA 3EeMIIH

ouocdepsnl. XKuBoe BEIIeCTBO U €r0
byukiuu. OcobeHHOCTH OHMochephl Kak

JTIMHAMUYECKOE paBHOBECHE.
OuenuBath Bkiaa B. U. BepHaackoro




1100 IbHOM PKOCUCTEMBI.
JluHamudeckoe paBHOBecHMe M oOpaTHas

CBs3b B OMocdepe.
Hemoncmpavyuu:

Iopmpemuwi: B. . BepHaackui.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
ouochepn», «PacnpocTpaHeHue XKU3HU
B Onocdepe», «O30HOBBIN dKpaH
ouocheps»

B CO3J]aHUE yueHus o onocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(GYHKIIMH )KUBOTO BeliecTBa 6uocdeps! u
onpenenarh (Ha KapTe) o0JacTu ero
HanOOJBLIEr0 PaCHpPOCTPAHEHHUS.
[TpuBOIUTH PUMEPHI TPOSIBICHUS
(yHKUMNA )KUBOTO BellecTBa Ouocdepsl,
OMOT€OXMMHUYECKOH 1eATeTbHOCTH
YeloBeKa.

[lepeuncnare ocoOeHHOCTH OGrocdepbl
KaK r100aJIbHOM 3KOCHCTEMBI 3eMIIU

4.6

3aKOHOMEPHOCTHU
CYILIECTBOBAHMSI
ounochepsl

Kpyrosopots! BewiecTs u
OMOreOXMMUYECKHE IIUKIIbI 3JIEMEHTOB
(yriepopa, a3ora).

3oHanbHOCTH Ouocheprl. OCHOBHBIE
OuoMsbI cymu. lemoncmpayuu:
Tabnuyvt u cxemvi: «Kpyropopor

yriepoza B ouocdepe», «Kpyropopot
a30Ta B MIPUPOJICH

PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHSTHUH: TIETOCTHOCTH Orochephl,
KPYTOBOPOT BELIECTB,
OMOTE€OXMMUYECKHE UKl AJIEMEHTOB,
30HaJTLHOCTH OMOC(hEephl, OMOMBI.
OnuceIBaTh KPyroBOPOT BEIIECTB,
OMOTCOXMMHYECKUE ITUKIIBI 230Ta U
yraepoja B 6uocdepe.

OOBICHATH MPUYUHY 30HATBHOCTH
ouocdepsl. [Tepeuncnsathb u
XapaKTePU30BaTh OCHOBHBIE OMOMBI
cymu 3eMIn




4.7

YeaoBeuecTBO B
ouocdepe 3emiun

YenoseuecTBO B Onocdepe 3eMin.
AHTpONOTreHHbIC M3MCHCHUS B
ouocdepe. I'mobanbHbIC

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHSTUI: aHTPOIIOTCHHbIE U3MEHEHUS,
HKOJIOTUYECKUHN KPU3UC, II100aIbHbIE

HKOJIOTHYECKUE MTPOOIIEMBI.
Jemoncmpayuu:

Tabauywl u cxemvl: «lIpumepHsbie
AHTPOIIOT€HHBIE BO3JICHCTBHS HA
npupony», « Baxxuenmme nCTOYHUKHU
3arpsAiI3HEHUS BO3yXa U IPYHTOBBIX
Bo», «IlouBa — BaxxHeMIIas
cocrasisitonias onochepon, «DakTopbl
Jerpaganuu nousy, «llapHuKoBBIN
apdexT», «PaKTOphl paAOaKTUBHOTO
3arpsizHeHus: ouocdeps»; Kpacnas
kaura P®, n300pakeHns oXpaHIeMbIX
BUJIOB PACTEHHUM U JKUBOTHBIX

pOOIEMBI.
XapaktepusoBath OHOChHEepHYIO POJh

YeloBeKa.
[TpuBOAWTH MPUMEPHI AHTPOTIOTEHHBIX
U3MEHEeHUM B 6uocdepe.

OueHuBaTh MOCIEACTBUS 3arps3HEHUS
BO3YIIIHOM, BOJHOW CpPEJIbl, U3MECHEHUS
KJIUMaTa, COKpalieHus 0uopazHooOpas3us.
dopMynUpoOBaTh COOCTBEHHYIO MO3UIIUIO
MO0 OTHOUIEHHWIO K TJIOOAIBHBIM U
pErnoHaIbHbBIM AKOJIOTHYECKUM
npoOiemMam, apryMeHTHPOBATh  CBOIO
TOYKY 3PEHUSI.

HaspiBaTh npUyrHbI TOSBICHUS
IIPUPOTOOXPAHHON ITHKH,

packpbIBaTh 3HAUCHHUE TIporpecca Jjis
MPEOIOJICHUS SKOJIOTUYECKOTO

KpU3uca




4.8

CocyuiecTBoBaHuE
MIPUPOIBI U
YeJI0BEUECTBA

CocyiiecTBOBaHME MPUPOJIBI U
yenoBeuecTBa. CoxpaHEeHHE
Ooropa3zHooOpa3us Kak OCHOBA
ycToitunBocTu 6uochepsl. OcHOBa
PalMOHAIBHOTO YIIPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX
Hcroab30BaHue. JlOCTKEHHS OHOJIOTHI
¥ OXpaHa MpUpOJIbl.

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MMOHSITHUH: palMOHAIIBHOE
MIPUPOJIONIOJIB30BAHUE,  YCTONYHUBOE
pa3BUTHUE, KOIBOJIFOLIUS.
XapaKkTepu30BaTh pallMOHAJIbHOE
HCITIOJIb30BAHUE TIPUPOHBIX PECYPCOB;
OCHOBHBIC MOJ0KECHHUS KOHIICOIUHN

YCTOMYMBOTO Pa3BUTHUSA

JHemoncmpayuu:

Tabauyvt u cxemwvi: «buochepa n
YEIIOBEK)

HToro 4acoB 1o TemMe

17

OBIIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68

YYEBHO-METOJNUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA




* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6nios A.M. u apyrue /Ilox pen. [Taceunuka B.B.,
AxnronepHoe obmectBo «M3narensctBo «IIpocBerienne»
* buonorus, 11 xnace/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Ilox pen. [Taceununka B.B.,

AxrmmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemenner

METOANYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA
Meroauueckoe nocooue/Ilaceunuk B.B., AkiinonepHoe obiiecTBo u3narenscto "[Ipocsemienue".
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/

http://www .rustest.ru/



http://school-collection.edu.ru/

https://biol 1-vpr.sdamgia.ru/
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