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denepanbHas pabouasi mporpamma 1o ydeonomy npeamery «buonorus» (0a3oBbiit
ypoBeHb) (mpeaMmeTHas o00JlacTh «ECTeCTBEeHHO-HaydHBIC MPEIMEThI») (manee
COOTBETCTBEHHO — MpOrpaMMa IO OHOJOTHHU, OMOJIOTHS) BKIIOYAET IMOSCHUTEIHHYIO
3allUCKY, COJEp)KaHue OOYYeHHUs], IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS IMPOTPaAMMBI
10 OMOJIOTHH, TEMAaTUYECKOE TUIaHUPOBAHUE.

[TosicHuTeNnbHAS 3alKMCKa OTpaXkaeT OOIIME LEeNIM U 33Ja4d M3yYEeHHs] OMOJIOruH,
XapaKTEPUCTUKY TCUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4eHHI0 O0y4JaroUMMUcH,
MECTO B CTPYKType Y4eOHOro IIjIaHa, a TakKe MOAXO0Jbl K OTOOpY COIep aHWs,
K OMpECNICHHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

Conepxkanue OOy4eHHUSI PACKPBIBAET COJEpKATEIbHbIE JIMHUU, KOTOpPHIE
MpenaraloTcs i 005S3aTeIbHOTO M3Y4YEHUsSI B Ka)XJIOM KJlacce Ha YPOBHE CpPEIHEro
o01ero oopa3oBaHMsI.

[Inanupyembie pe3yibTaTbl OCBOCHHS MPOrpaMMbl IO OHOJOTHMU BKIIIOYAIOT
JMYHOCTHBIC, METANpEAMETHBIC PE3yJabTaThl 3a BECh IMEPHUOA OOyYEHHUS Ha YpPOBHE
cpeaHero oodmiero oOpa3oBaHHs, a TakKXKe MPEIMETHBbIC OCTIKCHHS OO0ydJarolerocs
3a KaX bl T07] 00ydeHUSI.

INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl 1O OWUOJOTUHM  TEOPETHYECKYI0  OCHOBY
JUISL  OTIPENIeTICHUsI TOAXOM0B K (OPMHPOBAHUIO COAEpKAHHUS Y4eOHOTro mpeaMera
«buonorus» COCTaBUJIN: KOHIIENITYaJIbHbIE MTOJIOKEHUS Or'oC COO
0 B3aUMOOOYCJIOBIICHHOCTH IIEJIeH, COAepKaHusl, pe3yIbTaTOB 00yYeHHS U TPEOOBaH Uit
K YPOBHIO TOATOTOBKH BBITYCKHHUKOB, TOJOKEHUS 00 OOIMMX IENSIX W TPUHIIMIAX,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETrO OO0Iero oopa3oBaHuUs
B Poccuiickoit denepaiiy, a TakkKe MOJOKEHUS O crierduke OUoIorum, e€ 3HaYeHU!
B IIO3HAHHH KUBOU MPUPOBI M 00€CIICUCHUH CYIIECTBOBAHUS YE€JIOBEYCCKOT0 00IIIEeCTBA.
CornacHO Ha3BaHHBIM TIOJIOKCHHSIM OMpPENICNIEHI OCHOBHBIE (YHKIIUUA TMPOTPAMMBI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu aéT TpeAcTaBiICHHE O IeNsIX, 00 00Iei cTpareruu
OOy4eHHMsI, BOCIUTAHUSI U Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMU Y4eOHOro MpenMeTa
«buonorus», ompeaenser o0s3aTebHOE MPEIMETHOE COJEpKaHHUE, €ro CTPYKTYpY,
pacrpeiesieHle 1o pasjesiaM U TeMaM, PEKOMEHIYEMYIO TTOCIe0BATEIbHOCTh U3yUEHUS
y4e0HOr0 MaTepHaa ¢ y4¢TOM MEXIPEIMETHBIX M BHYTPUIIPSIMETHBIX CBSI3CH, JIOTHKH
00pa3oBaTeIbHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEH 00yUarolnuXcCsl.

B mporpamme mo OuOSIOTMH Tak)Ke YYUTBHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMbBIM
JUYHOCTHBIM,  METalpeIMETHHIM W  MPEAMETHBIM  pe3yjabTaTaM  OOy4deHUs
B (hOpMHUpPOBAHMHM OCHOBHBIX BH/JOB y4eOHO-ITO3HABATEIBHOMN ACATEIBHOCTH/YIeOHBIX
JENCTBUN 00YyJarOIIMXCsl IO OCBOCHHIO COJIEP KaHMS OMOJIOTHYECKOT0 00pa30BaHMs.

B mporpamme mo Owmosornu (10—11 xaccel, 0a30BbIii YPOBEHB) peaM30BaH
OPUHIIMI [PEEMCTBEHHOCTH B M3y4E€HUUM Ouojoruu, Ojarojaps uYeMmMy B Hel

3
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IPOCMATPHUBAETCS HANIPABIECHHOCTh HA PAa3BUTHUE 3HAHMM, CBA3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAyYHOTO  MHUPOBO33pEHUS, IIEHHOCTHBIX OpHUEHTAMA  JTUYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, TTPEJICTABICHUN O 3J0POBOM 00pa3e >KU3HU U OepexHbIM
OTHOIIEHHEM K OKpyXarolie mnpupoaHoi cpene. [loatomy Hapsay ¢ H3ydeHHEM
00IIEOMONIOTHIECKIX TEOPUN, a TaKKe 3HAHUM O CTPOCHHMH KHUBBIX CHCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B HUX IMPOIECCOB B IMporpamme
1o OMOJIOTHH Y/IENIEHO BHUMAaHWE UCTIOIb30BAHUIO MOTYUYCHHBIX 3HAaHUHN B ITOBCEIHEBHOM
YKU3HHM JIJIST pEIISHUS IPUKIIAIHBIX 3a/1a4, B TOM YUCIIe. MPOGUIaKTUKN HACIICCTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIUKO-TEHETUYECKOr0 KOHCYJIbTHPOBAHUS, OOOCHOBAHMUS
HKOJIOTUYECKH 11e7IECO00pa3HOro MOBEACHUS B OKPYKAIOILIEH MPUPOAHON cpesie, aHaIn3a
BJIMSIHUS XO3SWCTBEHHOW JIEATETLHOCTH YEJIOBEKa Ha COCTOSHHE NPUPOJHBIX M
UCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHUMAHUS K MPUKIATHOW HANpaBIECHHOCTH
yueOHOro mnpeaMera «buonorus» MNPOAUKTOBAHO HEOOXOAUMOCTBIO OOeCIeUeHUs
YCIIOBUU JUIsl pPEHICHHUS OJHOM M3 aKTyalbHBIX 3a7a4 IIKOJIHHOTO OHOJIOIHYECKOTO
oOpa3zoBaHMs, KOTOpas MpejrnonaracT GopMUpOBaHUE y OOYyJalOIUXCS CIOCOOHOCTU
aJIanTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIIEIOCS COBPEMEHHOTO MUPA.

[IporpaMmma 1o OuoONOTMH SIBISIETCA OPHUEHTHPOM Ui COCTaBJICHUS PabOUMX
MPOrpaMM, aBTOPBI KOTOPBIX MOTYT MPEAJIOKHUTh CBOM BapHaHT MOCJEI0BATEILHOCTH
U3YYCHUS] M CTPYKTYphl Y4eOHOro Marepuana, CBOE BUIEHUE TyTel (hopmMupoBaHUs
y oOyuatomuxcs 10—11 kiaccoB mpeaMeTHBIX 3HAHWM, YMEHUN U CHOCOOOB yueOHOM
NeSATEIbHOCTH, a TaKKe METOAMYECKUX PEIICHUN 3a/lad BOCIHTAHHUS MW Pa3BUTHUS
CpeacTBaMu yueOHOTO npenMera «buomorus».

Bbuonorus Ha ypoBHE cpeqHEero oOIiero o0pa3oBaHMs 3aHMMAeT Ba)KHOE MECTO.
On obecrnieunBaeT GopMHUPOBAHUE Y 00YyUJAIOIIUXCS PEACTABICHUI O HAYYHON KapTHHE
MHUpa, pacldpser W o0000IIaeT 3HAHUS O JKUBOM MpUPOJE, €€ OTIMYUTEIBHBIX
MpU3HAKAX — YPOBHEBOM OpraHU3AlMKM U DBOJIOIWHU, CO3MAET YCIOBUS MJIS: TIO3HAHUS
3aKOHOB JKMBOW TPUPOJBI, (HOpMHpPOBaHUS (PYHKIIMOHAIBLHON TPaMOTHOCTH, HABBIKOB
3I0pOBOro M Oe30macHOTO o0pasa KU3HHU, IKOJIOTHYECKOTO MBIIIICHUS, [IEHHOCTHOTO
OTHOIICHUS K KUBOU TIPUPOJIEC U YEIOBEKY.

Bonpiioe 3HaueHwe OWONOTHS MMEET TakXKe JIJISi PEIICHHUs] BOCIUTATEIbHBIX W
pa3BUBAIONIUX 3a/lay CPEAHEro OO0IIero oOpa3oBaHUS, COIUATH3AIMNA OOYYAIOIIUXCH.
W3yuenne Ouonorun obecreunBaeT yCIoBHs s (HOPMHPOBAHHS WHTEIUIEKTYalbHBIX,
KOMMYHHUKAIIMOHHBIX HM HWH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpHI,
CTIIOCOOCTBYET MHTErpallii OWOJIOTHYECKMX 3HAHWWA C TPEACTABICHHSIMH U3 JIPYTUX
y4eOHBIX MPEIMETOB, B YacTHOCTH, (U3MKHU, XUMUM U Treorpaduu. HazpaHHbIE
MIOJIOXKEHUS O TIPEeTHA3HAYCHUN Y4eOHOTO TpeaMeTa «brooTrs» COCTaBIIIM OCHOBY IS
OIpeNlelIeHUs] TMOAXOOB K OTOOPY M CTPYKTYPUPOBAaHHMIO €ro  COAEpIKaHUA,
MPENICTABIIEHHOTO B IPOrPaMMeE 10 OMOJIOTHH.

Ot6op conepkanusi ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MIMNA KyIbTYpOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUU C KOTOPBHIM
oOyyaromuecss JOJDKHbI OCBOUTH 3HAHHUS M YMEHHUS, 3HauuMble g (POpMUpPOBAHUS
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o01Ieil KylbTYyphl, ONpENesIoNue aeKBaTHOE MOBEJICHUE YEIOBEeKa B OKpYKarolleH
NPUPOJHON Cpele, BOCTPEOOBAHHBbIE B TMOBCEAHEBHOM KU3HM M MPAKTUYECKOU
nestenbHocTH.  Ocoboe MecTo B JTOM CHCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
COACpXKaHMsI, KOTOpbIE CIY)KaT OCHOBOW il (OPMUPOBAHUS MPEICTABICHUMN
O COBPEMEHHOH €CTECTBEHHO-HAy4YHOM KapTWHE MHUpPA M LEHHOCTHBIX OPHEHTALMIX
JMYHOCTH, CIOCOOCTBYIOIIMX I'YMaHHU3AIMU OMOJIOTUYECKOro 00pa3oBaHMUsl.

CTpyKTypupOBaHUE  COAEp)KaHHMS  y4eOHOro Marepuajga B IPOrpaMMe
no OWOJIOTUM OCYHIECTBICHO C Y4ETOM TNPUOPUTETHOTO 3HAYECHHS] 3HAHUU
00 OTJIMYUTENbHBIX OCOOCHHOCTAX >KMBOW MPHUPOJbI, O €€ YPOBHEBOM OpraHu3aluu
U 3BOJIIOLIMH. B COOTBETCTBHM € 3THM B CTPYKTYpe Y4eOHOro mpeamera «buosiorus»
BBIJICJIEHBI CIIEAYIOIIME COJEp)KaTelbHble JIMHUM. «buojorus kak Hayka. Mertoabl
HAaydyHOro mno3HaHus», «Kierka kak Owuosoruueckas cucrema», «OpraHuszM Kak
Ouonornyeckass cucrema», «CucreMa U MHOrooOpasue OpraHMYECKOro MHUpa»,
«DBOIIOLHS )KUBOM MTPUPOJABD», K DIKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

Lens nzydyenus yueoHoro npeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHUE
OOy4YalOIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aliy >KUBBIX
CUCTEM pa3HOTO paHra © NpUOOpPETEeHHE YMEHUM KCHOJIb30BaTh HSTH 3HAHUS
JUIsl TPaMOTHBIX JCMCTBUHA B OTHOLIEHUU OOBEKTOB >KMBOM MPUPOABI U PELIEHUS
pa3IMYHbIX )KU3HEHHBIX TPOOJIEM.

JlocTmxeHune LETN W3y4CHUS y4eOHOTO npeamera «buonorus»
Ha 0a30BOM YpOBHE 00€CIEUNBAETCS PELICHUEM CIEYIOIIMX 3a/ay:

OCBOEHHE 00YYAIOIIUMHUCA CUCTEMBI 3HAHUM O OMOJIOTMYECKUX TEOPUSIX, YICHHUSIX,
3aKOHAX,  3aKOHOMEPHOCTSX, THUIIOTE€3aX,  MPaBWIAX,  CIYXalUX  OCHOBOM
U1t (GOPMUPOBAHUS MPECTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOAAX
HAy4YHOTO MO3HAHMsI, CTPOCHUH, MHOTO0Opa3uu U OCOOCHHOCTSX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHu3allid, BBIJAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUAX
B OMOJIOTHH;

dbopmupoBanue y  oOydarmOmmMxcs  MO3HABATEIbHBIX,  HMHTEIUICKTYaJIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEMN B MPOIIECCE aHAIN3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMU
HAy4YHBIX B3IVISIIOB, UJEH M MOAXOAOB K HM3YYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluy;

CTaHOBJICHHE y 00ydJaronuxcs o01eld KyIbTyphl, YHKIIMOHATIHHON TPaMOTHOCTH,
pa3BUTHE YMEHHM OOBACHITH W OLIEHUBATH SBJICHHUS OKPYXKAIOIIEr0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHUM 3HAHUH U OMBITA, TTOJIYYCHHBIX MPU U3YYECHUU OMOJIOTHH;

dbopmupoBaHue 'y oOydaromuxcs yYMEHUM  WJUTIOCTPUPOBATh  3HAUYCHHUE
OMOJIOTUYECKUX 3HAHUHW B MPAKTHUYECKOW JCSATENIbHOCTH YEJIOBEKa, pPa3BUTHHU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;

BOCHHUTAHUE YOEXKAEHHOCTH B BO3MOXKHOCTHM TIO3HAHUSI UEJIIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOIUMOCTH O€PEKHOTO OTHOIICHUS K HEl, COOJIIOICHUS TUIECKUX HOPM
IIPU MIPOBEJACHUH OMOJOTUYECKUX MCCIIEIOBAHUIA;

OCO3HAaHUE IICHHOCTH OWOJOTMYECKUX 3HAHWM ISl TIOBBIMICHUS  yYPOBHS
HKOJIOTHYECKON KYIBTYPHI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHECHHE TMPUOOPETEHHBIX 3HAHUMM M YMEHUM B TIOBCEIHCBHOM >KU3HU
JUISl OLIEHKHU TIOCJIEICTBHI CBOEU JNEATEIBHOCTH IO OTHOIIEHUIO K OKPYXAIOIIEH cpene,
COOCTBEHHOMY 3/I0pOBbI0, OOOCHOBaHHME U COONIIOJIEHHE Mep NPOPUITAKTHKU
3a00JIEBaHUI.

B cucreme cpennero obmiero oOpasoBaHusi «buosorus», —u3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00s3aTEIbHBIM Y4€OHBIM NMPEAMETOM, BXOJISAIIUM B COCTaB
npeaMeTHOM 00sacTh «EcTecTBEeHHO-HayYHbIE PEIMETHI».

[Iporpamma pazpabotana B cooTBeTcTBUM ¢ yueOHbIM TuianoM MBOY Ketockoit
col C HCHOJB30BAHMEM COBPEMEHHOTO OOOpYIOBaHUSI IEHTPA €CTECTBEHHO-
HAYYHOW M TEXHOJOTrM4YeckoW HampaBieHHOCTH «Touka pocray. Ha 6aze 1meHtpa

«Touka pocrtay obecneunBaeTcs peanu3auuds 0O0pa3oBaTEIbHBIX  MPOrpaMMm
€CTECTBEHHOHAYYHONM UM TEXHOJIOTMYECKOW HamnpaBIICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUAMH 3aKOHOJATENbCTBA B cepe oOpa3oBaHUs U C YUETOM
pexomenpauuii  ®PexepanbHOro omeparopa ydeOHoro npeamera «buomorusy.
Hcnons3oBanue obopynoBaHus LeHTpa «Todka pocTtay mnpu peanus3alvv JaHHON
paboyeil mporpaMMsbl MO3BOJISET CO31aTh YCIOBHUSL:

* I paclIPEHUs COJIepKaHus KOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHMS;

* JUIsI  TIOBBINICHWSI  TMO3HABATEILHOW  aKTUBHOCTH  OOYYaloOImUXCS B
€CTEeCTBEHHOHAYYHOU 00J1aCTH;

* U1 pa3BUTUS JMYHOCTH pedeHKka B Impouecce o0ydeHus OUOJIOruH, €ro
CIIocOOHOCTEH, GOPMUPOBAHUS U YAOBICTBOPEHHUS COIMAIBHO 3HAYMMBIX HHTECPECOB
U TIOTpEOHOCTEH;

e s paboThl ¢ OAAPEHHBIMHU IIKOJBPHUKAMH, OPTaHU3AMH WX pPa3BUTHUS B
Pa3IMYHBIX 00JaCTAX 00pa30BaTEIbHON, TBOPUYCCKON JIEATCIBHOCTH.

IIpumensis  mudpoBele  1a00OpaTOPUH HA ypPOKaxX OMOJIOTMH, VYaIIMeCs CMOLYT
BBINOJIHNATL MHOKECTBO JIA00OPATOPHBIX PabOT M DKCIIEPMMEHTOB I10 IIPOrpaMMe

buonorus

OO1iee 4KCIO YacoB, PEKOMEHIOBAHHBIX sl M3ydeHUsi Omonorun — 68 vacos:
B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 yac B HefeliO).
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cCoOAFPXKAHVMEORYY EHY—— — — — — — — ——————————————————————————
10 KJIACC

Tema 1. buosiorus kak Hayka

buonorust kak Hayka. CBsi3b OHMOJIOTMM C OOIIIECTBEHHBIMH, TEXHUYECKUMU
U IPYTUMU €CTECTBEHHBIMU HayKaMH, puiaocoduent, STUKON, ICTETUKON 1 TTpaBoM. Poitb
ouosiornu B (OPMUPOBAHHWU COBPEMEHHOW Hay4dHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTonpl MO3HAHUS KUBOW NPUPOILI (HAOIIOJICHUE, SKCICPUMEHT, OITMCaHUE,
U3MepeHne, KiaccuduKarys, MOJeIMPOBaHNe, CTATUCTHIECKAst 00padOTKa TaHHBIX).

Jemoncmpavyuu:
Hopmpemuwi: Y. Napsun, I'. Mengens, H.K. Konbros, [{x. Yorcon u @. Kpuk.
Tabruywl u cxemwvi: «MeTOIbI TO3HAHUS )KUBOU TIPUPOIBI».

Jlabopamopubsie u npakmuueckue padoomol:

[Tpaktuyeckas padota Ne 1. «Mcnonp30BaHne pa3IMYHBIX METOAOB MPU U3y4EHUU
OMOJIOTMYECKUX OOBEKTOBY.

[IpakTuyeckue paboThl ¢ UCIOJIH30BAHUEM 000PYI0BAHMS TOUYKU POCTa: b poBas
Jaboparopus 1o 61oJIoruu (Yy4eHHIecKas).

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) KakK MpeaMEeT Hu3ydeHus Ouosioruu. OTiauuue
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOBI.

CpoiicTBa OMoOcHCTEM M HX pa3HOOOpazue. YPOBHHU OpraHu3alu OHOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbBIM, MOMYJISIMOHHO-BUIOBOM,
9KOCHUCTEMHBIH (OMOTeOIeHOTHYECKHI), OnOChEPHBII.

Jemoncmpavuu:

Tabauywvl u cxemot: «OCHOBHBIC TIPU3HAKY KU3HUY», «YPOBHH OPTaHU3AIINN KUBOU
IPUPOIBI».

Obopyoosanue: moaenb moJiekyisl JJHK.

Tema 3. XumMHnuyecknii COCTAB U CTPOEHHE KJIETKH

XUMHYECKUM COCTaB KIIETKM. XHWMHUYECKHUE DJJEMEHTBI. MaKpPOIJIEMEHTHI,
MUKPO3JIEMEHThI. Boia 1 MUHEpaJIbHBIEC BEIIECTBA.

OyHKIMA BOJIBI U MUHEPAJIBHBIX BEIIECTB B KieTKe. [lonnep:xanne 0CMOTHYECKOTO
OajaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amMeHuMble M 3aMEHMMBIE AMUHOKHUCIOTHI. AMMHOKHMCJIOTHBIM COCTaB. YPOBHU
CTPYKTYpPbI OEITKOBOM MOJEKYbI (MIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OeaKoB. bronornyeckue GyHKIIMU OCIKOB.

depmMeHThl — Ouosiormueckue karaausatopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
LEeHTp, cyocTtpatHas cneuuduaHoctb. Kopepmentsl. Butamunbl. Otnnuns ¢hepMeHTOB
OT HEOPTraHMYECKUX KaTajau3aToOpOB.
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YrneBoapl: MOHOcaxapuibl (TJIFOKO3a, prbo3a W Je30KCHpH003a), JTHCaXapHibl
(caxapo3a, JakTo3a) | moiMcaxapuibl  (Kpaxmay, TJUKOTEH, IIEJUTI0JI03a).
buonornyeckue GyHKIMH YTIEBOIOB.

Jlunuaer: TpUrauLepuabl, Gochorunuasl, crepouasl. I uapopunbHO-THIpOPOOHBIE
cBoiicTBa. buonormdeckue GyHkuuu sunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB H
JUIAI0OB KaK KCTOYHUKOB YHEPTUH.

Hyxneunossie kucnotel: JIHK n PHK. Hykneotuabl — MOHOMEpBHI HYKJIEHHOBBIX
kucioT. Crpoenne u pynkuuu JIHK. Ctpoenue u ¢pynkuun PHK. Buast PHK. ATO:
CTpOEHUE U (PYHKIIHH.

[uronorusa — Hayka o knerke. KilerouHas Teopust — mpuMep B3auMOAECHCTBUS UAEH
¥ (haKTOB B HAYYHOM IMO3HAHUH. METObl U3Yy4EHUS KIIETKHU.

Knerka kxak nenoctHas xkuBas cucrema. OOLIMe NMPU3HAKU KIETOK: 3aMKHYTas
HapyxHas meMOpana, monekysbl JJHK kak renermyeckuid ammapar, cuCTeMa CHUHTE3a
oenka.

Tunel KIETOK: 3yKapuoTHYecKas U IpokapuoTuyeckas. OcoOEHHOCTH CTPOEHUS
npokapuoTudeckoi kiueTku. Knerounas crenka Oaktepuil. CTpoeHUE 3YKapUOTUYECKOM
KJIeTKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHON, ’KUBOTHON U TPUOHON KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAasl CTEHKA, TJINKOKAJMKC,
ux ¢yakuuu. [lnasmatuueckass meMOpana, e€ cBoiictBa M (yHkuuu. Llurorumasma
u e€¢ opranouabl. OnHomemOpanHble opraHouabl kinetku: JIIC, anmapar I'onbmxw,
an30CcoMBl.  [lolyaBTOHOMHBIE ~ OpraHoOWMIbl  KJIETKH: MUTOXOHIPHUH, IUIACTHBI.
[Ipoucxoxaenrne MUTOXOHAPUH U TacTuA. Bunbl nnactua. HememOpaHHbie OpraHou bl
KJIETKH: pUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPUOIU, PECHUYKU, KIYTUKH. DyHKUIUU
OpraHOMOB KJIETKU. BKiroueHus.

SAnpo — perynsTopHbli LEeHTp kieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIuIa3Ma, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

Hemoncmpauuu:

llopmpemwvr: A. Jleenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Juacpammer. «PacnpeneneHne XMMHUUYECKUX 3JIEMEHTOB B HEXKUBOW IPUPOIEY,
«PacnipeniesiecHue XUMHUYECKUX 3JIEMEHTOB B 5KUBOU MIPUPOJIE.

Tabnuyvt u cxemwvi: «llepronuueckas TabAMIAa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbI BOJIbI», «buocuHTe3 Oenika», «CTpOeHUE MOJIEKYJbI Oelka»,
«Ctpoenue pepmenta», «Hyknennonsie kuciotsl. JJHK», «Ctpoenue monexynsr ATO»,
«CTpOEHHE SYKApUOTHUYECKOW KIIETKW», «CTpOeHHE XKMUBOTHOM KJIETKU», «CTpoeHue
pacTUTENbHON KIIETKN», «CTpOE€HHE NPOKAPUOTHYECKOM KIeTKW», «CTpoeHue siapa
KJIETKW», «YTIIeBOALD, «JIummmaber».

Obopyoosanue. CBETOBOM MHUKPOCKOM, 0OOpydOBaHWE IS  IPOBEICHUS
HAOMIOACHUM, W3MEPEeHUM, HKCIEPUMEHTOB, MHUKPONpPENapaThl  PaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.
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Jlabopamopmuvle u npakmuueckue paoomul:

Jlabopartoprast padora Ne 1. «M3ydeHne KaTaIMTHYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl WM KaTajaasbl)».

Jlabopatopras padora Ne 2. «M3ydueHne CTpOCHHS KJICTOK PacTCHUM, )KUBOTHBIX U
OakTepWii IOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOINpENapaTaXx W WX OIHCAHUEe».
JlaGopaTopuble pabOTHEl C MCHOJIL30BAHMEM OOOpYIOBAaHHMS TOYKH poOcCTa: IudpoBas
sabopatopus no OMOJIOTHHU (YIEeHHYECKas).

Tema 4. ’KuzHenesiTeIbHOCTh KJIETKH

OOMeH BemiecTB, WM MeTa0O0aM3M. ACCUMUIANUA (TJIACTUYECKUH OOMEH)
U JAUCCUMWIALUS (PHepreTmueckuii OOMEH) — JIBE CTOPOHBI EIWHOTO Ipolecca
MeTabonu3Ma. Poilb 3aKOHOB COXpaHEHUs BELIECTB W DSHEPrMM B IOHUMaHUU
MeTaboIu3Ma.

Tunbelt oOMeHa BemiecTB: aBTOTPOoHBIA M rerepoTpodHbd. Ponb depmeHTOB
B 0OMEHE BEIECTB U MPEBPAILEHUN SHEPTUHU B KIIETKE.

®orocunTe3. CBetoBasg U TeMHOBas ¢a3bl gorocuHTe3a. Peakunu QorocuHTes3a.
O¢ddexTrBHOCTH PoTOCHHTE3a. 3HaUeHUE (OTOCUHTE3A JJIs )KU3HU Ha 3emiie. BnusHue
yCIIOBUW cpeAbl Ha (DOTOCHMHTE3 M CHOCOOBI TMOBBIIIEHUS €ro MPOAYKTUBHOCTU
y KYJIbTYPHBIX PACTEHUH.

XeMOCuHTE3. XEMOCHUHTE3UPYIOIINE OaKTepuu. 3HAYEHNE XEMOCUHTE3A ISl dKU3HH
Ha 3eMJie.

OHepreTudeckuii oOMeH B KJeTke. PaciuernsieHue BeUIecTB, BbIACICHHUE
U aKKyMYJIMPOBaHUE HSHEPIrUU B KJIETKE. DTambl SHEPreTHYecKoro oomena. I'mmkomms.
bpoxxenue u ero Buuabl. KHCIOpOOHOE OKHCIEHWE, WM KIETOYHOE JIBIXaHHUE.
OxucnmutenbHoe hochopumpoBanue. IHPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Peaknuu matpuuHoro cunresa. I'enernueckas uHpopmauua u JHK. Peanuzanus
reHeTh4eckod HuH(opManuu B KieTke. ['€HeTMYeckuid KOA M €ro CBOMCTBA.
Tpauckpunmus — matpuunbiii cuate3 PHK. Tpaucmsiius — 6uocunTes Oenka. DTtarbl
tpancsuu. KogupoBanue aMuHokucnot. Poibs pubocom B OnocuHTese Oelnka.

Heknerounbie ¢GopMbl KM3HU — BHPYCHl. VICTOpHST OTKpBITHUST BUPYCOB
(4.1. UVBanoBckuii). OcCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHPYCOB.
baktepuodaru. bonesnn pacteHuil, KUBOTHBIX U YEIOBEKA, BHI3BIBAEMBIE BHPYCaMHU.
Bupyc wummynogedunura yenoBeka (BUY) — Bo3oymurens CIIMa. OO6patHas
TPaHCKPUMIMS, peBepTa3a U uHTerpasza. IIpodunakrtika pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:

Iopmpemwi: H.K. Konbuos, /.M. UBanoBckuii, K.A. Tumupszes.

Tabnuyvt u cxemwvl: «Tunbl nuTaHus», «Merabomu3zm», «MUTOXOHAPUSIY,
«JHepreTuueckuii  oOmen», «Ximoporact», «®dorocunre3n, «Crpoenme JIHK»,
«CtpoeHue u (PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHUeCKUd KOI»,
«Bupyco», «baktepuodaru», «CrtpoeHne u >Ku3HeHHbIM 1uka Bupyca CIIN/a,
oaktepuodara», «Pemnmkanusa JJHK».

Obopydosanue. wmonenu-anmaukanuu «Ynsoenne JHK wu Tpanckpummms»,
«buocunres 6enka», «CTpoeHue KIeTku», mojenb cTpykrypsl JJHK.
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Tema 5. Pa3MHOXeHNe M MHAUBUAYAJIbHOE PA3BUTHE OPraHN3MOB

KrneTouyHsli UK, WK )KU3HEHHBIN UK KieTkd. MaTepdasa u mutos. [poreccst,
npoTekarouie B uHTepdaze. Permmkamms — peakuus marpuunoro cuHtesa JIHK.
CrtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUM. JIUTUIOMTHBIN U TarjIou IHbIHI
XpOMOCOMHBIE Habopbl. XpomaTuabl. [[uToNIOTHMYECKHE OCHOBBI PA3MHOXKEHHUS WU
WHJIUBUAYaJIbHOTO PA3BUTHS OPraHU3MOB.

Henenne knetku — muto3. Craaum muto3sa. [Iponeccsl, npoucxoasuiue Ha pa3HbIX
CTaAusIX MUTO3a. BHOTOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemas rudesb KIETKH — arorTo3.

dopMbI pa3MHOXKEHHUS OpPraHM3MOB: Oecroyioe W TMojoBoe. Buawsl Gecrnosoro
pPa3MHOKEHUA:  J€JICHUE HAJABOE, IIOYKOBAaHME OJHO- M  MHOI'OKJIETOYHBIX,
CIOpOOOpa30BaHUE, BEr€TaTUBHOE pa3MHOXKEHUE. VICKYCCTBEHHOE KJIOHUPOBAHHE
OpPraHU3MOB, €T0 3HAYEHHUE ISl CEJICKIUU.

[TonoBOE pa3MHOXKEHHUE, €r0 OTINYUA OT OECIIONOrO.

Meito3. Cramgun wmenosa. Ilpoueccel, mpoucxoasimye Ha CTagusaxX MeHo3a.
[ToBenenne xpomocoM B meno3e. KpoccHuHroBep. bHOTOrMYECKUi CMBICH M 3HAYCHUE
Meno3a.

["ameTorene3 — mporecc o0Opa3oBaHUs MOJOBBIX KIETOK Yy *UBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU M snyHUKU. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KJIETOK — I'aMeT
(ciepmaro3ouj, SHIEKIETKa) — crepMaToreHe3 u ooreHe3. OCOOECHHOCTH CTPOCHHS
ANLEKJIETOK U ciepmaro3onaoB. Omiogotsopenue. [lapreHorenes.

WunuBuayanbHoe — pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Ortambl SMOPHUOHATIBHOIO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
ApoOJieHWe,  racTpyysiiusi,  opraHoreHes.  I[locTaMOpHOHABLHOE pa3BHTHE.

Tunel TOCTAMOPHOHATIBHOTO Pa3BHTHUS: MpsMOe, HenpsiMoe (MMYMHOYHOE). BrwmsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (PAKTOphl, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOZCTBa.

Poct n pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

Jemoncmpanuu:

Tabnuyvt u cxemovl: «DOpMBI  pa3sMHOXKEHUS  OpPraHM3MoOB»,  «J[BoiiHOE
OIJIOAOTBOPEHUE Y LIBETKOBBIX PACTCHUN», «BeretaTuBHOE pa3MHOKEHUE PACTECHUIN»,
«Jlemenne kneTku 6akTepuin», «CTpoeHHE MOJIOBBIX KIETOK», « CTPOCHHE XPOMOCOMBI»,
«Knerounbsii nukin», «Pemmkamusa JJHK», «Murtosz», «Mehos», «IIpsMoe nu Henpsimoe
pazBuTHe», «l'aMeToreHe3 y MIIEKONMUTAIOIMIMX U 4YeloBeKka», «OCHOBHbBIE CTaJIUH
OHTOI'CHE3a».

Obopyoosanue: MHKPOCKOII, MUKPOIIpEnapaThbl «CriepMaTo30u/ bl
MJICKONIUTAIOLIETO», «SliliekneTka MIleKonuTaromero», «KapuokmHe3 B KIETKax
KOpEIIKa JIyKa», MarHuTHasg Mojeib-anmuvkaiusa «Jlenenue knetku», monens [JHK,
MOeNTb MeTa(a3zHOU XPOMOCOMBI.
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Jlabopamopmuvle u npakmuueckue paoomul:

Jlaboparoprast pabota Ne 3. «HaOimoerrne MuTO3a B KIIETKaX KOHUHMKA KOpEIIKa
JyKa Ha TOTOBBIX MHKpOIIpEIriapaTax».

Jlaboparoprast padora Ne 4. «l3ydeHHne CTpOSHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpOTIpermapaTax».

JlaGopaTtopHble pabOTBL € HCIOJB30BaHHEM oOopymoBanusi ToukHM pocra:
uudposas 1aboparopus o OHOJIOrHH (YUEHHYECKas).

Tema 6. HacjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

[Ipenmer m 3amaun reHeTukd. VIcTopusi pa3BuTud TEHETHKHA. POnb LUTONOTrMH
1 SMOPHOJIOTUU B CTAHOBJICHUU T'€HETUKHU. BKJaj pocCUiCKUX M 3apyOeKHBIX YUEHBIX
B Pa3BUTHE T'€HETUKU. MeToAbl TEeHETUKHU (THOPUI0TOTHYECKHUM, UTOTEHETUYECKUH,
MOJICKYJIIPHO-TCHeTUYCCKUH). (OCHOBHBIC TCHETHYECKHE IOHATHSA. | eHeTHdecKas
CHMBOJIMKA, UCIIOJIb3YEMasi B CXeMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBaHUs IMIPU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonorubpuaHoe ckpeluBaHue. 3aKOH eAUHO-00pa3us TMOPUIOB MEPBOr0 MOKOJICHHUS.
[IpaBusi0 JOMHUHUPOBaHUSA. 3aKOH PACHICIUICHUS] TPU3HAKOB. | MIIOTE3a YMCTOTHI TaMeT.
[TonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JIurubpuaHoe CKpelMBaHue. 3aKOH HE3aBUCUMOIO HACJEAOBAaHUS IPU3HAKOB.
[{uToreHeTHYeCKME  OCHOBBI ~ JUTHMOPUIIHOTO  CKpEIIMBAHUS.  AHaTU3UPYIOIIEe
ckpemmBanue. lcrnosib30BaHME aHAIM3UPYIOMIETO CKPEIIMBAHUS ISl ONMPEACICHUS
reHOTHUIIa OCOOU.

CuermienHoe HaciefoBaHue npusHakoB. Pabora T. Moprana mo cuemjieHHOMY
HACJICIOBAaHUIO T€HOB. Hapylienue cuerieHusi reHOB B Pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpHUs HACTEACTBEHHOCTH. [ €eHETUUECKNE KaPThI.

I'enetnka mnosia. XpOMOCOMHOE OINPEACICHUE TMoja. AYTOCOMBI WU TMOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHbIE U TETEpOTaMETHBIE OPraHu3Mbl. HaciiemoBanue nprusHaKkos,
CUEIUICHHBIX C IOJIOM.

N3meHunBOCTh. BUIBI N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Pomb
Cpensl B HEHACIEICTBEHHOM HM3MEHUYMBOCTH. XapaKTepUCTUKA MOAU(PUKAITMOHHON
W3MEHUYMBOCTH. BapuanuoHHbIM psAa W BapuanMoHHas KpuBas. Hopma peakuun
npu3Haka. KonuyecTBeHHbIE U KaUeCTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBolCcTBa
MOIU(DUKAIIMOHHON U3MEHUHUBOCTH.

HacnencrBenHnasi, wiM TeHOTHNHMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
W3MEHYMBOCTb. Melo3 1 MOoJIOBOM MPOIeCC — OCHOBa KOMOWHATUBHOW M3MEHYHBOCTH.
MyranmonHass u3MeH4YuMBOCTh. Kilaccudukaruss MyTtamnuii: TEHHbIE, XPOMOCOMHBIE,
reHomHble. Yactora u mpuumHBl MyTanwi. MyrareHHble  pakTophl.  3aKoH
TOMOJIOTUYECKUX PSI0OB B HACHEACTBEHHON n3MenunBocty H.M. Basuiiosa.

BuesnepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuortun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA:
TeHEaJOrMYeCKUi, ONM3HEIOBbIN, [IUTOr€HETHIYECKHM, OMOXUMUYECKHHM, MOJIEKYIISIPHO -
TrE€HETUYECKUI. CoBpeMeHHOE onpeesICeHue r€HOTHMNA! ITOJITHOTEHOMHOE
CEKBEHUPOBAaHUE, T'€HOTUNMPOBaHWE, B TOM uuncie ¢ nomombto [IIP-ananuza.
Hacnencrennble 3a0051ieBaHus YeJIOBEKA: FeHHbIE 00JI€3HU, O0JE€3HU C HACIIEICTBEHHOU
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npeaApacioIOKCHHOCTbIO, XPOMOCOMHEIC oonesnu. Comarmyeckue u IrCHCPATUBHEBIC
MyTallyuu. CTBOIOBBIC KJIETKHU. HpI/IHI_[I/IHBI 300pOBOT0O 06pa3a KHW3HH, JUArHOCTHUKH,
HpO(bI/IJ'IaKTI/IKI/I 151 JICUCHUA ICHCTUYCCKHX 0oJIC3HEH. MCI[I/IKO-I‘CHCTI/IIIGCKOC
KOHCYJIbTUPOBAHUC. 3HaueHHUE MGI[HHI/IHCKOﬁ I'CHCTHUKU B IIPCAOTBPAIICHUN U JICUCHUU
FeHETUYECKHUX 3a00JIEBaHUM YEI0BEKA.

Hemoncmpauuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. me ®pus, C.C. UYerBepukos,
H.B. TumodeeB-Pecorckuii, H.1. BaBumos.

Tabauyvr u cxemovl: «MOHOTHOPHIHOE CKPEIMBAHWE W €r0 ITUTOrCHETUYECKas
OCHOBa», «3aKOH PaCUICIUIEHUS U €r0 LIMTOT€HETHYECKass OCHOBa», «3aKOH YHUCTOTHI
rameT», «/lurubpugHoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTMOPHUIHOTO
CKpeluBaHus», «Meho3», «B3anumMoneicTBUE aJulelIbHbIX TE€HOB», «I €HETUYECKHE
KapTbl pAacTEHUM, J>XUBOTHBIX W 4YeJOBeKa», «['eHeTMka mona», «3aKOHOMEPHOCTH
HACJIeIOBaHUs, CUEIUIEHHOIO ¢ M0JIoM», «KapuoTHIIbl YelloBEeKa U KUBOTHBIX», «Buabl
U3MeHYuBOCTH», «MonudukanronHas H3MeHUYUBOCTH», «HacnenoBanue pesyc-
(dakropa», «I'eHeTuka rpymi KpoBu», «MyTanmoHHasi ”3MEHYHUBOCTH.

Obopydosanue:  MOJEIU-aNIUIUKAIUA  «MOHOTHOPUAHOE  CKpEIMBaHUE,
«Hemonnoe  poMmuHHMpoBaHue»,  «JluruOpumHoe  ckpemuBanue»,  «llepekpécr
XPOMOCOM», MHKPOCKOI M MUKpompenapaT «J[pozodumnay (Hopma, Myrarmuu (HopMbl
KPBUTBEB U OKPACKH Teja), repbapuii «['opox moceBHOM».

Jlabopamopuvie u npakmuueckue padoomul:

Jlabopatopuast pabora Ne 5. «UM3ydyeHue pe3ynbTaToB MOHOTHOPUIHOTO W
JUTHOPUTHOTO CKPEIIUBAHMS Y IPO30(DUITBI HA TOTOBBIX MUKpPOIIpEnaparax».

Jlabopatoprast padora Ne 6. «M3ydeHue MomU(PUKAIMOHHONW W3MEHUYHMBOCTH,
ITOCTPOCHHUE BAPUALMOHHOTO PAA U BAPUALMOHHOW KPUBOM».

JlaGoparopnast pabora Ne 7. «AHanu3 Myrauuid y Apo30(Hiibl Ha TOTOBBIX
MUKpOIpenapaTax».

[IpakTuyeckas padborta Ne 2. «CocTaBieHHEe U aHAJIN3 POJIOCIOBHBIX YEJIOBEKaY.

[TpakTuyeckrie paboThl C UCTIOJb30BaHUEM 000pyaoBaHus Touku pocTa: mudpoBas
nabopaTopus 1o OMoA0ruu (YyyeHUYecKas).

Tema 7. Cesiekuusi opranusMoB. OCHOBbI OMOTEXHOJIOT MU

Cenexuusi Kak HayKa M Mpouecc. 3apoKJACHUE CEICKIIMU U JOMECTUKALIUS. Y UEHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIEHUS W MHOTO0Opa3us KyJbTYPHBIX pPacTEHUM.
LleHTpbI NPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METOABI CeJeKIMU. MaccoBbli W HWHAUBUIYAIBHBIN OTOOPHI
B CEJEKI[MA pPAcCTeHUH U KUBOTHBIX. OIleHKA DJKCTepbepa. bIM3KOpOaCTBEHHOE
CKpelruBanue — HHOpuAUHT. Ynctas aunus. CkpelmurBaHie YUCThIX JUHUM. ['eTeposuc,
wi TtHOpuaHas cuna. HepoacTBeHHoe ckpemmBanue — ayroOpunuur. OtaanéHHAs
rubpuau3anys u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJTyYeHUe MOJIUTLUIONIOB.
JlocTHKeHUs CENEKIINU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoI0rus Kak 0Tpacib MPOU3BOJICTBA. | '€HHAsl MH)KEHEPHSI. JTalbl CO3JaHUS
pexomOuHantHo JIHK wu TpancrenHbix opranu3MoB. KiieTouHas uWHXeHepHs.
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Kinerounbsle KyabTypbl. MUKpPOKIOHAIBHOE pa3MHOXEHUE pacTteHuid. KioHupoBaHue
BBICOKONIPOJAYKTUBHBIX  CEJIbCKOXO3SUCTBEHHBIX  OPraHU3MOB.  JKOJIOTHYECKHUE
u aTudeckue npoodsiembl. MO — reHeTH4eCKH MOIUDUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwi: H.W. BaBuinos, 1.B. Muuypun, I'.Jl. Kapneyenko, M.®. 1IBaHOB.

Tabauysl u cxemol: kapTa «LIEHTPBI IPOUCXOXKICHUS 1 MHOT000pa3us KyJIbTypPHBIX
pactenuii», «llopoabl AOMAIIHKUX JKUBOTHBIX», «CopTa KyJNbTYpPHBIX pPacTEHUII»,
«OTtnanénnas rudpuanzanusa», «Padotel akagemuka M.®. VBanosa», «I[lonumionaus»,
«O0BekThl ~ OmorexHosorun»,  «Kinerounele  KyJabTypbl U KIOHHPOBaHUE»,
«KoHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

Obopyoosanue:. MyISDKH TUIOAOB M KOPHEIUIONOB TUKHX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdapuii «CenbcKOX035UCTBEHHBIE PACTEHUS».

Jlabopamopuvie u npakmuueckue padoomal’

Okckypenust «OCHOBHBIE METOJBI U JOCTHIKEHUS CEJICKIIMN PACTEHUN W KHBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIMI0, IUIEMEHHYIO (epMy, COPTOMCIBITATEIbHBIA Y4acTOK,
B TEIJIMYHOE XO3SIHCTBO, TJAOOPATOPHIO arpOYHUBEPCUTETA MIIM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLIUOHHAS OHOJIOTHUSI

[IpennocbuIku BO3HUKHOBEHHUS HBOJIFOLIMOHHON TEOPHH. DBOJIIOLMOHHASA TEOPUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIOLMOHHON TEOPUU HA pa3BUTUE OUOJIOTUH U IPYTUX
HayK.

CeunerenscTtBa  dBOMOIMHU.  [lameoHTONIOrMYECKHE:  MOCIENOBATENBHOCTH
NOSIBJIGHUS BHUAOB B  IAJICOHTOJIOTMYECKONW JIETOMHMCH, NEpeXOAHble (OPMBI.
buoreorpaduueckue: cxoacTBO U pazinyue ¢payH U QIop MATEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE. CXOJICTBA W  pa3nuyuusg SMOPHUOHOB  pPa3HBIX BUIOB
MO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMHUYECKHE.  TOMOJIOTMYHBIE,  AHAJIIOTHYHBIE,
pyIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX TMyTel y BcCex
OpPraHU3MOB.

OpomonmonHast Teopust Y. Jlapsuna. [IpeAnochUIKM BOBHUKHOBEHUSI JapBUHU3MA.
JIBWOKyIlMe CWJIbI ABOJIONMU BHIOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHUE
Opyd  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOMNpenesi€éHHas  HU3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cunretrueckas Teopust 3Bojroiuu (CTD) u e€ 0CHOBHBIE TOJIOKEHUS.

MuxkposBomonus. [lonynamnus kKak eqrHNUIA BUIa U SBOITIOLHH.

JIBrokytpe cuiibl ((hakTOphI) SBOJIIOIMK BUAOB B MPHPOEe. MyTaI[MOHHBIN MPOIECce
¥ KOMOMHATHUBHAS U3MEHYUBOCTD. [lomynsiiinonnbie BOIHBI U Apetid renoB. M3omsnus u
MUTpaIus.

EcTecTBeHHBII 0TOOp — HANPABISAIOIMIMIA (haKTOP IBOIFOLIMHU. DOPMBI €CTECTBEHHOTO
otOopa.

13
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[IpucnocoONeHHOCT,  OpPraHM3MOB  Kak  pe3yiapTaT dBojouuu. I[Ipumepsi
MPUCTIOCOOJIEHUN Y OPTaHU3MOB. ApoMOp(O3bl U UIMO-aJaNTAI[UH.

Bun u BunoobpaszoBanue. Kpurepun Buga. OcHoBHBIE (POPMBI BUI000pA30BAHUS:
reorpau4eckoe, IKOJIOTUIECKOE.

MakpoosBomonsi.  DopMbl  3BONIONUU:  (UIETUYECKas,  JUBEpreHTHas,
KOHBEpreHTHasl, napauieiabHas. HeoOpaTuMOoCTh 3BOJIIOLINH.

[IpoucxoxxieHne OT HeCNeUUaTu3UPOBAaHHBIX TMpeAKoB. [Iporpeccupyromias
creruanuzanys. AganTuBHAs paydalus.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apBuH, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. Cesepuos.

Tabauybr u cxemwvl: «Pa3BUTHE OPraHUYECKOTO MHpa Ha 3emie», «3apoibIIH
MO3BOHOYHBIX >KMBOTHBIX», «ApxeonTtepukc», «Dopmbel 00pbrOBI 3a CYIIECTBOBAHHEY,
«EcTtectBenHbIit 0T00p», «MHOroobpasre coproB pacteHuil», «MHoOroodpasue mnopoa
KUBOTHBIX», «llomymsimum», «MyTauMOHHAsE W3MEHYUBOCTE», «ApPOMOP(O3bI»,
«Mnnoananramuu», «O0mas aereHepanus», «J[Buxymue cuiabl 3Bomorun», «Kapra-
cxema Mapmpyra myremectsust Y. Jlapuna», «boppba 3a cCyIecTBOBaHHE»,
«IIpucnoco06IeHHOCTh OpraHU3MOBY, «I"eorpaduyeckoe BUJ1000pa30BaHuE»,
«IKOJIOTMYECKOE BUI000pa30BAHUE.

Obopydoeanue:. KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpAacKu, Habop
IUIOZIOB M CEeMsIH, KoyuieKuus «lIpumepsl 3alIMTHBIX MPUCIIOCOOJIEHUN y KUBOTHBIXY,
Mozenb «OCHOBHBIE HaIpaBlICHUS SBOMIOLMM», O00bEMHas Monenb «CTpoeHue
TOJIOBHOTO MO3Tra IO3BOHOYHBIXY.

buoreorpadguueckas kapra mupa, KomieKus «DopmMbl COXpaHHOCTH HCKOMAEMBbIX
KUBOTHBIX W pacTeHWi», Mojenb anrumkanus «llepekpéct XpoMocom», BllaXHbIE
npenapatel  «Pa3BuTHe Hacekomoro», «Pa3BuTHe NATYMIKHM», MHKpOMNpenapar
«/Ipozoduna» (Hopma, Myrauuu GOpPMBbI KPbUIILEB U OKPACKH TEJA).

Jlabopamopmnusie u npakmuueckue padoomol:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUAOB IO MOP(POIOTHYECKOMY
KPUTEPHIO».

JlaGoparopras pabora Ne 2. «OmnucaHue NpHUCIOCOOJICHHOCTH OpraHu3Ma
U e€ OTHOCUTEIILHOTO XapaKTepa».

JlaGopaTtopHble paboOThl ¢ HMCIOJH30BAHUEM 000pynoBaHUS TOYKH pocCTa:
1rdpoBas gabopaTopus 1m0 OMOJOTHH (YISHUYSCKas).

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3eMuile

JloHay4HbIE TPEACTABICHUS O 3apOKICHUM JKU3HU. HayuHble THIOTE3BI
BO3HUKHOBEHUS KU3HU Ha 3emie. aduoreHes U maHcrepMmusi. XUMHUYECKas SBOJIOLHSL.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIILHOE
HNOJTBEP)KIACHUE XMMHYECKOM »sBomouuu. HauanpHble dTanmbsl  OMOJIOTMYECKOM
sBomoumu. [umoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE MpOTOKIEeTKU. [lepBble kieTkm u ux sBomonusa. PopMupoBaHHUE
OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.
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Pazgutne xwn3Hum Ha 3emsie mo spaM M nepuojgaM. Karapxen. Apxeickas
U npoTepo3oiickas 3psl. [laneo3olickas 3pa u €€ nepuobl: KEMOPHUICKUIA, OPTOBUKCKUM,
CWIYPUUCKUH, IEBOHCKUM, KAMEHHO YT OJIbHBIN, TIEPMCKHUU.

Me3so0301cKast 3pa U €€ NMepruobl: TPUACOBBIN, IOPCKU, MEJTOBOM.

Kalino3oiickas spa u €€ nepuoapl: NajaeoreHOBbIN, HEOT€HOBbBIN, aHTPOIOT€HOBBIN.

XapakTepUCTUKA KJIMMaTa W TEO0JOTMYeCKuX IpoueccoB. (OCHOBHBIE ATallbl
HBOJTIOIMH PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMopd03bl y paCTEHU U )KUBOTHBIX.
[losiBrieHUE, pACUBET Y BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKoro MHpa Kak OTpaxkeHue »HBOMOUUU. (OCHOBHBIE
CUCTEMATHYECKUE IPYIIIBI OPTaHU3MOB.

OBojtouusa 4YenoBeKa. AHTpPONOJIOrMs Kak Hayka. Pa3Butue mnpencraBieHuin
O MPOMUCXOKICHUH YesloBeKa. MeTonsl n3ydenns antpornoresesa. CXoAcTBa U pa3inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMAaTHUYECKOE MOJIOKEHUE YEIIOBEKA.

JBmwxkymme cuibl (pakTopel) aHTponoreHe3a. HaciencTBeHHass M3MEHUMBOCTh U
eCTeCTBEHHBIM OTOOp. OOIIEeCTBEHHBIM 00pa3 *KW3HU, U3TOTOBJICHUE OPYIUM TpyHa,
MBIILIJICHUE, PEYD.

OCHOBHbIE CTaguHd W BETBH SBOJIIOIMU YEJIOBEKA: ABCTPAJONUTEKH, YenoBeK
ymenbid, YenoBek NpsAMOXOoadiui, YemoBek HeaHaepTanbCKui, YenoBeK pa3yMHBIN.
Haxonku uckomaembIX OCTaTKOB, BpEMs CYLIECTBOBaHHUSA, OOJACTb PacIpOCTpaHEHUS,
00BEM rOJIOBHOT'O MO3Ta, 00pa3 )KU3HH, OPYIHUS.

Yenoseueckre packl. OCHOBHBbIC OOJBIINE pachl: eBporeouaHas (eBpasuiickas),
HETPO-aBCTpaJIONAHas (dPKBaTOpHANIbHAS), MOHIOJOUIHAS (a3MaTCKO-aMEpUKaHCKas).
YepThl MOpUCTIOCOOJEHHOCTH MPEACTABUTENICH YEJIOBEYECKMX pPAC K  YCIOBHSIM
cyiiecTtBoBaHus. EQMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:
Ilopmpemuwi: ®@. Pean, JI. Ilactep, A.W. Onapun, C. Mumep, I'. IOpu, Y. [JapBus.
Tabauyvr u cxemvr. «Bo3aukHoBeHHE CONMHEYHOM CHCTEMBI», «Pa3Butune
opraHuyeckoro  mupa»,  «PactutenpHas — KieTtka»,  «KuBOTHas  KJETKa»,
«IIpokapuotnueckass kieTka», «CoBpeMeHHas CUCTEMa OpPraHUYEeCKOro MHupa»,



«CpaBHEHNE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsH,
«OCHOBHBIE M€CTa MAJICOHTOJOTMYECKUX HAXOIOK IPEIKOB COBPEMEHHOIO YEJIOBEKA»,
«JlpesHenmme groau», «JIpeBHue moanm», «lIepBble  COBPEMEHHBIE  JIFOJIN»,
«YenoBeuecKknue pacel».

Obopyodosanue: Mymsiku «lIpoucxoxieHne denoBeka» (OIOCThI aBCTPAIIONUTEKA,
NUTEKAHTPOIA, HEaHAEPTAIbla, KPOMAaHbOHLIA), CIENKU WIN U300pakeHHs KaMEHHBIX
OpyAuid  TEpPBOOBITHOTO  4eJoBeKa  (KaMHH-YOIIEphl,  pyOmia,  CckpeOiia),
TeOXpOHOJIOTHYecKas Tabmuia, Koywekius «®DOopMbl COXPAHHOCTH HCKOMAeMbIX
YKUBOTHBIX U PACTEHUIN».

Jlabopamopuvie u npakmuueckue padoomul:

[Ipaktnueckas padbora Ne 1. «J3yyeHHe HCKOMAEMBIX OCTATKOB PACTEHUU
Y KUBOTHBIX B KOJJIEKIIMSIX».

MpakTnyeckme paboTbl c cnosnb3oBaHMem 060pyaoBaHMA TOYKM pocTa:
undposan naboparopma no buonoruu (y4eHmnyeckas).

DKCKypcHs «DBOJIIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIN
VI KpaeBeIuecKuil Mys3ei).

Tema 3. Opranu3mMsl U OKpY:KaloLIas cpeaa

DKoJoTMsl KaK Hayka. 3aJaud M pas3lieibl SKOJIOTUU. METoAbl SKOJIOIMYECKUX
UCCIIEZIOBAHUN. DKOJOrMUECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMsI OpPraHMW3MOB. BOJHAs, HA3€MHO-BO3]YILIHAs, [OYBEHHas,
BHYTPHOPTraHW3MEHHAS.

Oxkonornyeckue  (aktopel.  Knaccuduxamus — sxonornueckux — (hakTopos:
abnoTuyeckue, OMOTUUECKUE M aHTpororeHHbie. [leficTBue skojorndeckux (akTopoB
Ha OPTaHU3MBEI.

Abuotndeckue (akTophl: CBET, TeMIepaTypa, BIakHOCTb. doTonepuoansm.
[IpucnocobsieHns opraHu3MOB K JACHCTBUIO aOMOTUYECKUX (paKTOpoB. bronorunueckue
PUTMBEI.

buotnueckue ¢dakTopsl. Buabl OHMOTHYECKHX B3aMMOJEHCTBUM: KOHKYpPEHIUS,
XHUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutusm, koomepanus, MyTyalusM,
KOMMEHCAJIM3M  (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIM3M, HEUTPAJIH3M.
3HaueHWe OMOTHMYECKMX  B3aUMOACHCTBUNA  JUIsl  CYIIECTBOBAHUS  OpPraHHU3MOB
B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHE XapaKTepUCTUKN Tomysisiiuid. OCHOBHBIC TIOKA3aTENN TOMYISIUH:
YHCICHHOCTh, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, TIPUPOCT, MUTparus. J(nHamuka
YUCICHHOCTH MOMYISIIUU U €€ PerysIusl.

Jemoncmpauyuu:

Ilopmpemuwi: A. T'ymbonbar, K.®. Pynwe, O. I'ekkenb.

Tabnuyvr u cxemwr. kapra «llpupomubie 30HBI 3eMin», «Cpeapl OOUTaHUS
opranuzmoB»,  «®otonepuoausm»,  «llomymsiuuu»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH NONYJsiuuK HHPYy30pun-Tydenbkn», «llumebie memnm».

Jlabopamopusie u npakmuueckue paoomul:
Jlabopatopnast pabora Ne 3. «Mopdosoruyeckue OCOOSHHOCTH pPACTCHHUI
U3 Pa3HbIX MECT OOUTAHMSIY.



JlaGoparopnast pabora Ne 4. «BnusHue cBera Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca.

[Ipaktrueckas pabora Ne 2. «Iloacu€T MIOTHOCTH TOMYNALMA Pa3HBIX BHUIOB
pacTEeHUI».

[TpakTudeckue paboThl ¢ UCHOIb30BaHUEM 000opyoBanHus Touku pocTa: nudponas
ngabopaTopus 1o OUOIOruU (YYeHUYecKas).

Tema 4. CooO1ecTBa M 3KOJIOrHYECKHE CUCTEMBI

CoobmiectBo opraHu3MoB — OuorneHo3. CTpykTypbl OuHOILIEHO3a: BHJIOBaf,
IPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bunsi-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkonornveckue cucteMsl (3kocucTemsl). [loHsITHE 00 SKOCHCTEME U OMOTEOIICHO3E.
OYHKIIMOHAILHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOMYIICHTHI, KOHCYMEHTHI, PEIYyIICHTHI.
KpyroBoport BemecTs 1 MOTOK 3HEPTUH B dKocucTeMe. Tpodudeckue (MUIeBbie) ypOBHU
skocucTtemsl. [IuieBrie nienu u cetu. OCHOBHBIC MOKa3aTEIN YKOCUCTEMbBI: OroMacca,
OPOAYKIUSA. IKOJOTUYECKHUE MHUPAMHJIBI: TPOAYKIIUU, YHUCICHHOCTH, OHUOMACCHI.
CBoOIICTBa HKOCUCTEM: YCTOMUHUBOCTD, CAMOPETYIIALMS, pa3BuTue. Cykieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p M PpEK. DKOCHCTEMA XBOMHOTO
WJIM [IHAPOKOJMCTBEHHOTIO Jieca.

AHTpPOIIOr€HHbBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCcTOHYMBOCTH  3KocucTeM. CoxpaHeHue
OMOJIOrMYecKoro pasHooOpa3us Ha 3emIie.

VYyuenue B.U. Bepnazackoro o 6uocdepe. ['panulibl, cocTaB U CTpyKTypa Ouocqepsl.
Kusoe BemectBo u ero ¢yHkiuu. OcobeHHoctn Ouochepsl Kak TII00ANTBHON
AKOCUCTEMBI. /[[MHaMuYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoThI BeliecTB 1 OMOTeOXMMHYECKHUE ITUKIIBI DJIEMEHTOB (yriiepoa, a3oTa).
3oHanbHOCTH OMOchepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuectBo B Omocdepe 3emiu. AHTpONOreHHbIE H3MEHEHHS B Ouocdepe.
['1o6anbpHBIC YKOJTOTHICCKHUE MPOOIECMBI.

CocyiecTBoBaHME TIPUPOIBLI U denoBedecTBa. CoxpaHeHne 6Mopa3HOOOpas3us Kak
OCHOBa ycToM4YMBOCTH Omocdepbl. OCHOBa palMOHAIILHOTO YIPABICHUSI MPUPOIHBIMU
pecypcamu U uX HCTOb30BaHue. JlocTrkeHrs OMOJIOTUN U OXpaHa TIPUPOJIBI.

Jemoncmpayuu:

Ilopmpemuwr: A.Jlx. Tencaun, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyvt u cxemwr. «llumeBble 1enu», «buolEHO3:! cOCTaB U CTPYKTypa»,
«IIpupomubie  cooOmmiecTBa», «llemu mwTaHUsA», «DKOJOTHYECKAs MHUPAMHIAY,
«buocepa u demoBek», «IKOCHUCTEMA IMIUPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa
XBOMHOrO Jieca», «buoreHo3 Bogoéma», «ArponeHo3», «lIpumepHbie aHTPONOTrE€HHBIC
BO3JICMCTBUA Ha MpUPOAY», «BaxHeumme HWCTOUHUKHM 3arpsi3HEHUs BO3JyXa U
TpYHTOBBIX BoOn», «llouBa — BakHelmas cocTaBisomas oOuocheprr», «DakTopshl
nerpagainuu nous», «IlapHukoBelil 3¢ dexT», «PaKTophl PaIMOAKTUBHOTO 3arps3HEHUS
ounochepnr», «OO0IIas cTpykTypa Onocdepnr», «PacmpocTpanenue kxu3Hu B Orochepe,
«O30HO0BBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouochepe», «Kpyrosopor
a30Ta B [IPUPOJE.



O6opyznoBaHue: Mojenb-anIUIMKaus «TunuuHele OHOLIEHO3BI», Tepdapuit
«PacTturenbHbie cooOIIeCTBa», KOJUICKIMK «buomeno3», «Bpeaurenn BaKHEHIIUX
CEJIbCKOXO3IUCTBEHHBIX KYABTYP», TepOapuy M KOJJICKIIUU PACTCHUH U KUBOTHBIX,

MPUHAJICKAIINE K PA3HbIM DKOJOTMYECKUM TIpyIIaM oJHoro Buaa, KpacHas kHura
Poccutickoit deaepanuiu, n300pakeHUsT OXpaHIEMbIX BUJIOB PACTCHUN 1 )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
ITO BUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

Cornacao ®I'OC COO ycranaBnuBaroTCs TPEOOBAHUS K pe3yJbTaTaM OCBOCHHS
OOy4arolUMHUCS  TOPOrpaMM  CpeJHEro  oO0mero o0pa3oBaHUS:  JIMYHOCTHBIM,
METaNPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHS IpeaMera «buomorus»
BBIJICJICHBl CJICAYIONIME COCTABJISIIONIME. OCO3HAHUE OOYYarOUIMMUCS POCCUHUCKOM
IPaXJAAHCKOM HUIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIILHOCTU
U CaMOOTPE/EICHUIO, HATMYUE MOTUBALIUUA K OOYUYEHHIO OUOIOTHUH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEXKIEHUM JMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEU U
UCTOPUYECKUX  TPAAUIMK  Pa3BUTUS  OMOJOTMYECKOTO  3HAHWS, TOTOBHOCTH
U CIOCOOHOCTh O0YYArOUIUXCSl PYKOBOJCTBOBATHCS B CBOCH AEATEILHOCTH 1IEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, TPUCYIIMMH CHUCTEME OHMOJOTHYECKOTO 00pa3oBaHMUs,
HaJM4YME DKOJIOTUYECKOTO IMPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA mnpeamera «buonorus» gocturarorcs
B ©IUWHCTBE Yy4eOHOW U  BOCIUTATEIBHOM JESATEIBHOCTH B  COOTBETCTBUH
C TPaAULIHUOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSMH, NPHHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJACHHUSI M CIOCOOCTBYIOT TpOIleccaM CaMOTIO3HAHUS, CaMOBOCIHUTAHHUS W
CaMOpa3BUTHS, PAa3BUTHUS BHYTPEHHEW IO3ULMU JIMYHOCTH, NATPUOTHU3MA, YBAKECHUS
K 3aKOHY M NPaBOIOPSAKY, YEJIOBEKY TpyAa U CTAPLIEMY ITOKOJICHUIO, B3aMMHOIO
yBOXCHHS, OCpPE)KHOTO OTHOMICHUS K KYJIbTYPHOMY HACICIUI0 € TPAIUILIHSIM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickon ®enepauuu, MPUPOIAE U OKPYKAIOIIEH
cpene.

JImaHOCTHBIE pPE3yJbTAaThl OCBOCHHS yueOHOTO mpeameTa «buosorus» TOKHBI
OTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOYYarOUIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUH, COOTBETCTBYIONTUX TPATUITHOHHBIM
IIEHHOCTSM POCCHUMCKOTO OOIIECTBa, paclIMpEeHHe >KU3HEHHOTO OIbITa M OMbITa
JEATENbHOCTA B MPOLIECCE pealr3alid OCHOBHBIX HAIIPABICHUNW BOCIUTATEIbHOU
JIeSITEILHOCTH, B TOM YHUCJIC B YACTH:



1) rpakaaHcKoOro BOCUTAHUA:

c(OpPMUPOBAHHOCTh TPAKAAHCKOM TMO3UIMK OOy4arolmerocs Kak aKTUBHOIO
¥ OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEW, yBa)XKEHHE 3aKOHA
U TIPABOIIOPSKA,;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESITEIBHOCTU IMPH CO3JaHUU Yy4EOHBIX
IIPOEKTOB, PEIICHUH YY€OHBIX M IMO3HABATENIbHBIX 33]1a4, BBIIOJIHEHUN OMOJIOTMYECKHX
DKCIIEPUMEHTOB,;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO MO3ULHUIO MO OTHOLIEHUIO K SIBICHUSAM
COBPEMEHHOM KM3HU U OOBICHATH €€,

YMEHHE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOIO
B3aMMOJIEUCTBUSL JIIOJEH C pa3HbIMU YOEXKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAJIbHBIM I10JIOXKEHUEM,;

TOTOBHOCTh K COTPYIHUYECTBY B MPOLIECCE COBMECTHOI'O BBINOJHEHUSI Y4EOHBIX,
ITO3HABATEIBHBIX W MCCIENOBATENBCKUAX 33/1a4, YBAKUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIOHEHTOB MPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CO/IEpPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM M BOJIOHTEPCKOW NESITENBHOCTH;

2) MaTPUOTHYECKOT 0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKOW TPAKIAHCKON UACHTUYHOCTH, MATPHUOTU3MA,
YBaXXEHUSI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTU Mepen PoauHoi, ropmoctu
3a CBOM KpaW, CBOKWO PoauHy, CBOM S3BIK M KYJIbTYpPY, IPOIUIOE M HACTOSIIECE
MHOT'OHAI[MOHaNBHOrO Hapoja Poccuu;

[EHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUI0 W MaMSTHUKAM MPUPOJIBI,
JOCTHKEHUSM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYIE;

CIIOCOOHOCTH OIIEHMBATH BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHUE M PA3BUTHE
OMoJIOrvK, MOHUMAaHUS 3HAYEHUs OMOJIOTMU B MO3HAHUU 3aKOHOB MPUPOABI, B KU3HU
YeJIOBEKa U COBPEMEHHOT'O OOIIIECTRBA,

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CiyxkeHuto u 3ammurte OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro CYALOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCUMCKOTO HApO/Ia;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYSCKOTO TIOBEACHUS,

CIIOCOOHOCTh  OIICHUBATh CHUTYallMI0O W TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIA/Ia B OCTPOCHUE YCTOWYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POJMUTENSIM, CO3/IaHUIO CEMbHM HA OCHOBE
OCO3HAHHOTO TMPHUHATHSA LEHHOCTEH CEMEWHOW KM3HU B COOTBETCTBUHU C TPAAUIHUSIMH
HapozioB Poccuu;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS:

DCTETHYECKOE OTHOIIEHHE K MHpPY, BKIIIOYas OCTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHMIA,

IOHUMaHKE SYMOLUOHAIBHOTO BO3IEHCTBHS KUBOM IIPUPOIBI U €€ IIEHHOCTH;



IOTOBHOCTDB K CAMOBLIPA)XCHHIO B PA3HBIX BUAAX HCKYCCTBA, CTPECMIICHUC ITPOABJIATD
Ka4dycCTBa TBOp‘-IGCKOfI JINYHOCTH,
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5) ¢u3uueckoro BocmUTaHUs, (OPMHPOBAHUS  KYJBTYPbl 310POBbS U
IMOLMOHATIBLHOIO 0JIArONOJIYyYHsI:

MOHMMAaHUE M peaj3alus 370pOBOro M Oe3omacHOro oOpasza ku3HU (310pOBOE
NUTaHUE, COONIIOACHUE TUTMEHUYECKUX MPaBUI U HOPM, COaJaHCUPOBAHHBIA PEXKUM
3aHATUN U OTJbIXA, peryispHas pusnueckas akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOLIEHUS K COOCTBEHHOMY (U3NYECKOMY U IICUXUYECKOMY
3J10pPOBBIO;

MOHMMAaHHE LIEHHOCTHU MPaBUJ MHAWBHUIYAJHHOTO M KOJUJIEKTUBHOTO O€30MacHOTO
ITOBEJICHUS B CUTYALUAX, YTPOKAKOIINX 3I0POBBIO U KU3HU JIOACH;

OCO3HAHME TIOCIICACTBUNA ¥ HEMPUATUS BPEIAHBIX TPUBBIUCK (YIOTpeOICHUS
aJIKOT0JI5, HAPKOTUKOB, KYpPEHHUS);

6) TPpya0BOro BOCTIMTAHUS:

TOTOBHOCTb K TPY/lY, OCO3HAHHE IICHHOCTH MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AaKTHUBHOM JEATEILHOCTH TEXHOJOTMYECKOW U  COLMAJILHOU
HAIPABJICHHOCTH, CIOCOOHOCTh WHHUIIMMPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIEHO
BBITIOJTHATH TaKYIO JEATEIHHOCTD;

UHTEpEC K pa3audyHbiM cdepaM npodeccuoHaNbHOM AEATEILHOCTH, YMEHHE
COBEPINIaTh OCO3HAHHBIM BBIOOP OymyIiel mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC
YKU3HCHHEBIC TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKESHUH
BCEH KU3HU,

7) IKOJOrHY€eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH LEJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK HCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyLIEeCTBOBaHNS;

MOBBIIIEHHE  YPOBHA  DKOJOIMYECKOM  KYIbTYypbl: MNPHUOOPETEHHE  OMbITa
IIJJAHUPOBAHUS ITOCTYIIKOB U OLICHKM MX BO3MOJKHBIX IIOCJIEACTBUM I OKPYXKAroLen
Cpenbl;

OCO3HaHUE TJO0AJTBHOTO XapakTepa »HSKOJOTHYECKHX IMpoOJeM U myTed ux
peuenus;

CIOCOOHOCTh MCHOJIb30BaTh MpUOOpeTaeMble MPU U3YUYEHUU OUOJIOTUU 3HAHUS U
YMEHUS MpHU pelIeHUuH TMpoOJieM, CBA3aHHBIX C PallMOHAIBHBIM MPUPOAOIOJIb30BAHUEM
(cobmroeHre TMpaBUI TOBENEHUS B TMPUPOJE, HANPABICHHBIX HA COXpaHEHUE
paBHOBECHS B SKOCHUCTEMAX, OXpAaHy BUJIOB, SKOCUCTEM, OUOCHEPHI);

AKTUBHOE HEIpUATHE ICUCTBUN, NPUHOCAIIMX BPEH OKPYXKAIOLWIEW IPUPOIHOU
cpeie, yMEHHE TMPOTHO3UPOBATH HEOJIATONPUATHBIE 3KOJOTUYECKUE TOCIIEACTBUS
MPEANPUHUMAEMBIX IEMCTBUM U MPEIOTBPALLATh UX;

HaJIMYKAE PA3ZBUTOTO SKOJIOTMYECKOIO0 MBIIUICHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITA JEATEIBHOCTU 3KOJIOTMYECKON HAINPABIECHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS
MMH B II03HABATEJIbHOM, KOMMYHUKaTUBHOM M COLMAJIBHOM IPAKTHUKE, I'OTOBHOCTH
K YYaCTHIO B IIPAKTUYECKOU AEATEIBHOCTH IKOJIOTUYECKOW HAIIPABIECHHOCTH;
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8) HeHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKH W OOIIECTBEHHOM MPAaKTHUKHA, OCHOBAaHHOTO Ha JHUajore KyjibTyp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SA3bIKOBOM MW YUTATENbCKOW KYJIbTYpbl Kak CpEICTBa
B3aMMOJECHCTBUS MEXY JIFOJIbMU U ITO3HAHUS MHPA,;

MOHMMAaHHE CIeU(PUKU OHOJIOTUU KaK HAyKH, OCO3HAHMs €€ poiii B (GOPMUPOBAHUHU
pPallMOHAILHOTO  HAayYHOI'O MBILIUICHHS, CO3JAAHMHM LEJIOCTHOTO IPEICTABIICHUS
00 OKpYXarlleM MHUpE Kak O €IUHCTBE MPHUPOJIbI, YeJIOBEKAa U OOIIeCTBa, B MO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MpOOJEM COXPAaHEHHsS] IMPUPOTHOrO
paBHOBECHS;

yOeXKIAEHHOCTh B 3HAYUMOCTH OWOJOTMU JII COBPEMEHHOM IMBUIM3ALMUU:
oOecrieueHus: HOBOTO YpPOBHS pPa3BUTUS MEIULIMHBI, CO3[JaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBbl Pa3BUTHs YEJIOBEUECTBA,
MOMCKa MyTed BBIXOAA M3 TIJO0AIBHBIX SKOJOTMYECKUX MpoOJieM U oOecrnedeHus
nepexoia K YCTOMYMBOMY Pa3BUTHIO, PAallMOHAJIBHOMY HCIOJIB30BAHUIO IMPUPOAHBIX
pecypcoB ¥ (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTMYECKUX 3HAHUUM B LENAX MOBBIIICHUS
oOlIeld KyJIbTYphl, €CTECTBEHHO-HaYYHOH TI'PAMOTHOCTHU, KaK COCTaBHOW 4YacTu
(YHKIMOHANBHOW T'PAMOTHOCTH OOy4arolmuxcs, (OpMUPYEMONl MpU U3YYECHUH
Oonojoruu;

NOHMMAaHUE CYITHOCTH METOJOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH MCIOJI30BaTh MOJIydaeMble 3HAHUS JIsl aHalUu3a U OOBSICHEHUS SIBICHUMN
OKpY)XAlOIIEro MHpa W NPOUCXOASAMMX B HEM H3MEHEHUH, YMEHHE JeJIaTh
O00OCHOBaHHbBIE 3aKJIOUYECHHUS HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMXCS JaHHBIX
C LIEJIbIO MOJYYEHUsI JOCTOBEPHBIX BBHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSATENBHO UCIIOIb30BaTh OMOJIOTHYECKUE 3HAHMS JIJISl PEILICHUS
po6JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE LIEHHOCTH HAYYHOW JESTENIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
MPOEKTHYIO U UCCIEA0BATENIbCKYIO I€ATEIbHOCTh MHAMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO U CAaMOOOPA30BAHMIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUI MO OMOJOTUU B COOTBETCTBHUU C KU3HEHHBIMU
MOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ylnbTaTbl OCBOEHUsA y4deOHoro mnpeamera «buosiorus»
BKJIIOYAIOT:  3HAYUMble JUid  (OPMHUpPOBAHHMA  MHUPOBO33PEHHUS  OOYUYaAIOLIUXCS
MEKIUCIUIUIMHAPHBIC  (MEXKIIPEIMETHBIC) OOIICHAYYHbIC TMOHATHS, OTPAKAIOIIHE
LEJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CTIEHU(PUKY METOJOB MO3HAHUS, UCIOIb3YEMbIX
B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrus, SBICHHUE, MPOIECC, CUCTEMa, HAYUHBIH
dakT, NOpPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIEeIOBaHHUE,
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HaOJro/IeHUe, N3MEPEHHE, SKCIICPUMEHT H JIPYTUX), YHUBEPCaIbHbIE ydeOHbIC NEHCTBUS

(mo3HaBaTeNbHbIC, KOMMYHHUKATUBHBIE, PETYIIATUBHEIE), 00ecTeunBaroIIne
dbopMupoBaHue (PyHKIMOHAIBHOM TIpPaMOTHOCTH M  COLMAIBHON  KOMIIETEHIIUU
oOy4aromuxcs, CIOCOOHOCTD oOydJaronmxcs UCIOJIb30BaTh OCBOCHHBIE

MCKIUCHOUIITIMHAPHBIC, MHPOBO33PCHUYCCKHUC 3HAHUA W YHHBCPCAJBHLIC y‘le6HI>Ie
I[CI‘/’ICTBI/IH B II03HABATEJIBHOM U COHH&HBHOﬁ IIPAaKTHUKC.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
Bba3oBble Jornueckue a1eMcTBUA:

CaMOCTOATEIBHO (POPMYIUPOBATh U AKTYAIU3UPOBATh MPOOJIEMY, paccMaTpUBAThH
€€ BCECTOPOHHE;

UCTIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHHS (aHAH3a,
CUHTE3a, CpaBHEHUS, KiIaccu(ukanuu, 0000IIeHHs), paCKPbIBATH CMBICT OMOJIOTMUECKUX
NOHATUH (BBIACTATh WX XapaKTepHbIC MPU3HAKW, YCTAHABIMBATH CBS3H C JIPYTHMU
MOHATUSIMU);

ONPEIETATh LEJN AEATEIbHOCTH, 3a7aBas MIApAMETPbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEIBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

MCI0JIb30BaTh OUOJIOIMYECKHUE MOHATUA U1 00bACHEHHSI (DAKTOB U SBIIEHUH KHUBOM
IPUPOABL;

CTPOUTH JIOTHYECKHE PacCyKIeHUs (MHIYKTUBHBIC, NEAYKTHUBHBIC, [0 aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM M IPOTUBOPEYHsS B PAcCMATPUBAEMBIX  SIBJICHUSX,
(GbopMynHpOBaTh BHIBOJBI U 3AKIHOYECHUS;

OPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA JUIA IPENCTABICHUS CYILECTBEHHBIX
CBSI3€ M OTHOILECHUW B M3y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TaKKe MPOTHUBOPEUHIA
pPa3HOro poja, BHIABICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh IUIAaH pELIEHUs MNpoOJieMbl ¢ YYETOM aHalIM3a HMEIOLIUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEILHOCTb, OLICHHBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBAN ESITENBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH padOTy B YCIOBHSX PEajbHOI0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PELLICHUH KU3HEHHBIX MPOOIIEM.

ba3oBbIe ucciaeaoBaTelbCKHe 1eHCTBUA:

BJIQJICTh HABBIKAMH Y4E€OHO-UCCIIEAOBATEIbCKOM W TPOEKTHOW JEATEIHLHOCTH,
HaBBIKAMH Pa3pEIIeHUs TPOOJIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEITLHOMY
MOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3aJ1a4, NMPUMEHECHUIO PA3IMYHBIX METOJ0B
MMO3HAHMS;

MCIIOJIb30BATh PA3JIMYHBIE BUBI ACATEILHOCTH IO MOJYYE€HHUIO HOBOTO 3HAHMS, €T0
WHTEPIpETaIui, MPeoOpPa30BaHUIO U MPUMEHECHUIO B YICOHBIX CUTYAIUSIX, B TOM YHUCIIC
MIPU CO37[aHUU YUE€OHBIX U COLIMATbHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THI MBINUICHUS, BJAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYE€BBIMH MOHATHUSIMHU U METOIAMU;
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CTaBUTbH U (POPMYIUPOBATH COOCTBEHHBIE 33]Ja4H B 00pa30BaTEIbHOMN J1EATENBHOCTH
Y KU3HECHHBIX CUTYalUsX;

BBISBJIITh IPUYMHHO-CIICACTBEHHBIEC CBS3U U aKTyaJIM3UpOBATh 3a4ady, BbIABUTAaTh
TUIOTE3Yy €€ pelIeHUs, HAXOAUTh apryMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh apaMeTPhl U KPUTEPUU PELLICHMUS;

AQHAJM3UPOBATH IOJIYYEHHBIE B XOJ€ PELICHUs 3a1add pe3yJbTaTbl, KPUTUYECKHU
OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATH LIEIEHANIPaBICHHBIN TOMCK IEPEHOCA CPEACTB U CIIOCO00B JIEHCTBUS
B IPO(ECCUOHANBHYIO CPENY;

yMETh TIEPEHOCHUTh 3HAHUS B TII03HABAaTEJIbHYHD M IPAKTHYECKYIO 001acTu
KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTb OPUTHHAIBHBIE IIOJXO0AbI U PELICHUs, CTABUTh
po0JIeMBbl U 33J]a4H, JOIYCKAIOIINE aJbTepHATUBHBIEC PELLICHHUS.

Pabora ¢ undopmanmei:

OPHEHTHUPOBAThCS B PA3NIMYHBIX HCTOYHHKAX HHPOpManuu (TeKcTe y4eOHOTro
ocoOus, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBApSAX U CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHere), aHaIM3UpOBaTh HHOOPMALIUIO
pa3’MYHbIX BUAOB U (POPM MPEACTABICHUS, KPUTHUECKHU OLICHUBATh €€ IOCTOBEPHOCTh U
HEIMPOTUBOPEUYHUBOCTb;

(opMyIUpPOBaTh 3aMPOChl U TPUMEHSTh Pa3IUYHbIE METO/IbI IIPU TOUCKE U OTOOpE
Oouosornueckoi nHpopManru, HeoOXOMMOM IS BRIMOJHEHUS yUeOHBIX 3a/1a4,

npuoOpeTaTb  ONBIT  MCHOJb30BaHUS  MHPOPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPLICHCTBOBATh KYJIBTYPY AaKTUBHOIO HCIIOJIb30BAHUS Pa3IMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAaIbHYIO (OPMY MPEACTaBICHUS OUOIOTHYECKON
uHpopManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

UCMOJIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPECTBA IpU paboTe ¢ OMOJOrHYeCcKOn
uHpopmaleil: NTpUMeHsITh XUMHUYECKUE, (PU3MYEeCKHMEe W MaTEeMaTUYECKUE 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00peBUATYPY, HOMEHKJIATYPY, UCIIOIb30BaTh U MPEOOPA30BLIBATH
3HAKOBO-CHMBOJIMYECKUE CPEJICTBA HATJISIIHOCTH;

BJIa/IeTh HaBbIKAMHU PACIO3HABAHMS W 3alUThl MH(OpManuU, UHPOPMALMOHHOU
0€30MacHOCTH JTUYHOCTH.

KoMMyHuKaTHMBHBIC YHHBEpPCAJbHbIC y4eOHbIE AeiiCTBUA
Oo0menue:

OCyHICCTBILITE KOMMYHHMKAIIMHM BO BCECX C(l)ean JKNU3HHU, aKTHBHO Y4YaCTBOBAaTb
B JIAAJIIOTE WM JMCKYCCHH IO CYIIECTBY OOCYXKJaeMoil TeMbl (yMEHHE 3a/1aBaTh
BOITPOCHI, BBICKA3BIBATE CYKACHHUA OTHOCHTCIIbHO BBLIITOJIHCHUSA HpezmaraeMoﬁ 3aJavyl,
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YUUTBIBaTh MHTEPECHl U COIVIACOBAHHOCTh MO3ULMUI APYrUX y4aCTHUKOB JUAJIOra WU
JIUCKYCCHH);

pacrio3HaBaTh  HeBepOalbHBIE CpencTBa  OOLICHHS, TMOHUMATh 3HAYCHHE
COL[MAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOHQIMKTHBIX CUTyalUN, YMETb
CMSITYaTh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHHA U B3aUMOJACWUCTBHS, TOHHUMATh
HaMEpPEHUsl JIPYTUX JIOJACH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEAHMKY U
B KOppEeKTHOU popme popmMynupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CpPEACTB.

CoBMecTHAS 1€ATEIbHOCTD.

MMOHMMATh M UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHMBUAYaIbHON paOOThI
MIPU PEIICHUN OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh TPUMEHEHHUS
rpynnoBbIX (OPM B3aUMOACHCTBUS IIPU PEIICHUH YIeOHOU 3a/1auu;

BBIOMpAaTh TEMATUKY U METO/Ibl COBMECTHBIX AEHCTBUM C YyUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEU Ka)JOT0 YieHa KOJUIEKTUBA;

NPUHUMATH LIEJIM COBMECTHOM JIEATEIIbBHOCTHA, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEeUCTBUS O €€ JOCTUKEHUIO: COCTABJIATH TUIaH JIEUCTBUM, paCIPECNIATh POJIA C Y4ETOM
MHEHUN Y4aCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJAJa M KaXKJOTO YYAaCTHHUKA KOMaHJIbl B OOIIUMN
pe3yabTaT Mo pazpabOTaHHBIM KPUTEPUSIM;

npeajiaraTb  HOBBIE TIPOEKTHI, OIEHWBATh UJEW C TO3ULUMUHA HOBU3HHI,
OPUTHUHAIILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IMYHBIX CUTYaIUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHBIE YyHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS [IJISl BBISBICHUS MPOOJEM U UX PEIICHUS
B KU3HEHHBIX M YU€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1EJI€BBIC M CMBICIIOBBIE YCTAHOBKH B
CBOMX JCHCTBUSIX U MOCTYIKaX MO OTHOIICHUIO K )KUBOHN MPUPOJIE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPYKAOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATH MO3HABATEJIbHYIO JEATEIbHOCTb, BBISABISThH
npoOJieMbl, CTaBUTh W (POPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 0Opa3oBaTeIbHOU
JIEATEIIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUS MPOOJeMbl C y4ETOM HMMEIOIIUXCS
pPECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOUTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOpP, APryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a PEILEHNUE;
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OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBJICHUIO IIUPOKOW 3PYIUIIMH B Pa3HBIX
o0JacTsIX 3HAHWM, MOCTOSHHO TMIOBBIIATH CBOW OOpa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIaJI€Th HaBbIKAMM I103HABATEIbHOW pe(IIEKCMM KaK OCO3HAaHHUS COBEPIIAEMbIX
JEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YyJbTAaTOB U OCHOBAHUM, MCIIOJIb30BATh
npuéMbl pedIeKCHH ISl OLIEHKU CUTYAIUH, BHIOOpa BEPHOT'O PEIICHHUS;

YMETB OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M ApI'YMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB ACATEIbHOCTH.

IIpunsiTue ce0s1 M APYIrUX:
IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOUHCTBA,
IIPUHAMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPU aHAIU3€ PE3YJITATOB JESATEIBHOCTH;
IPU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OLUIMOKY;
pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JPYroro YeIoBeKa.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTHbie pe3yabTaThl ocBoeHus mporpammbl COO mo Ouosiornu Ha 6a30BOM
YpOBHE BKJIIOUAIOT creruduyeckue ais ydeOHoro mnpeamera «buomorus» HaydHbIe
3HaHMS, YMEHHUS H  CHOCOObI  JCHCTBUH 1O  OCBOEHHUIO, HMHTEPIIPETAINH
U TPEeoOpa3oBaHUIO 3HAHWM, BHUBI JCATEIBHOCTH MO TMOJYYCHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CHTYyallMsIX, a TakKe B peaJbHBIX
JKU3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX ¢ Ouosnorueil. B mporpamMmme mnpeaMeTHBIC
pe3yAbTaThl MPEACTABIEHBI IO roJaM 00ydeHUs.

[IpenmeTHBIC pe3yabTaThl OCBOEHUS yueOHOTro penmMera «buonorus» B 10 kiacce
JOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHbI
MHUpa U HAy4YHOTO MHUPOBO33PEHMS, O BKJIAJE€ POCCUHUCKUX U 3apYOEKHBIX YUEHBIX -
OWoNMoroB B pa3BUTHE OMOJOTUH, (YHKIIMOHAIBHOW TPAMOTHOCTH  YeEJIOBEKa
JUTSL peleHus >KM3HEHHBIX 3a/1ay;

YMEHHE PacCKphIBaTh COAEP)KaHUE OMOJIOTMYECKHX TEPMHHOB U TMOHSTUH: >KU3HB,
KJIETKa, OpraHu3M, MeTa0oau3M (0OOMEH BEIIECTB U MPEBPAICHUE SHEPIHH), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas OpraHU3allysi >KHBBIX CHCTEM, CaMOBOCIIPOU3BEICHUE
(perrpomyKiius), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHE;

YMEHUE M3j1araTb  OHOJOrMYEcKHe TeopuM  (KJIETOYHas, XpOMOCOMHas,
MYTaIlMOHHAs, IICHTPaJbHAS JJOTMa MOJIEKYJsIpHOW Omosorum), 3akoHbl (I'. Mengens,
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T. Moprana, H.W. BaBunoBa) u ydenus (0 HEHTpax MHOTOOOpa3us M MPOUCXOXKICHHUS
KyJIbTYpHBIX pactenudi H.M. BaBuioBa), ompenensTh TpaHUIBI MX MPHMEHHUMOCTH
K JKMBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJaMHM HAyYHOTO I[IO3HAHHUA B OWOJOTMM. HaAONIOJCHHE
U OIMCAaHHUE JKHUBBIX CHCTEM, IPOLECCOB W SBJICHUMN, OpraHM3alus W MPOBEIICHHE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIABMKEHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTU
MEXIY HCCIEAYeMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJIYYCHHBIX pE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTUM, TEOPUM M 3aKOHOB, YMEHHE [IeJIaTh BBIBOJIbI
Ha OCHOBAHUU IOJYYEHHBIX PE3YJIHTATOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIE IIPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT
U OYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTHU
MPOIIECCOB. OOMEHA BEIIECTB W IMPEBpAIlCHHUS HPHEPIUM B KIETKe, (HOTOCHMHTE3A,
MJIACTUYECKOTO U YHEPreTUYECKOTO oOMeHa, XEMOCHUHTE3a, MHTO34,
Mei03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, WHIAWBHUIYAIBHOTO pa3BUTUSA OpraHuU3Ma
(onTOreHes);

YMEHHE TPUMEHSATh TOJIYUCHHbIE 3HAHUSA i1 OOBACHEHUS OMOJIOTHUYECKHUX
MPOLIECCOB W SIBJICHUH, JJI1 MPUHATHS MPAKTUYECKUX PEIICHUI B MTOBCEIHEBHOMN XKU3HU
C 11eJIbI0 0o0ecTieueHus 0€30MacCHOCTH CBOETO 3/I0POBbS U 37]0POBbSI OKPYKAIOIIUX JIFOJIEH,
COOMIOZICHUSI HOPM TPaMOTHOTO TIOBEJCHUS B OKpYXalolled MPUPOTHON cpele,
MOHUMAaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JOCTHXKECHUN COBPEMEHHOW OMOJIOTHHU U
OMOTEXHOJOTUH JUIsSl pallMOHATBHOTO MPUPOIOTIOIE30BAHMS;

YMEHHUE peliaTh 3JE€MEHTAapHbIE TeHETUYECKUE 3a/Jlaud Ha MOHO- U JIUTUOPUIHOE
CKpEIIMBAaHKE, CIEIJICHHOE HACleJOBaHUE, COCTaBISATb CXEMbl MOHOTHOPHIHOTO
CKPEILIMBAHUS IS IPEJICKA3aHUS HACIEOBAHUS PU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBITIOIHATH J1Ja0OpaTOPHBIE U MPAKTUUECKHE pabOThl, COOMI0ATh MTpaBuia
pu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYIOBaHUEM;

YyMEHHE  KPUTUYECKHM  OICHUBATh W  HHTEPIPETUPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKaHMsl, BKIIFOUAONIYIO TICEBIOHAYYHBIEC 3HAHUS M3 Pa3JTHYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMAIUMK, HAy4HO-TIOMYJSPHBIC MaTepUalbl),
ATUYECKUE aCIMEeKThl COBPEMEHHBIX MHCCJICIOBaHMI B  OWOJIOTMH, MEAUIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/IaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000Ias
OnonorndecKkyro MH(pOpMaIUi0 U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO HMCIOJB30BATh
MOHATUHHBIN annapat OMOJOTHH.

[IpenmeTHble  pe3yiabTaThl  OCBOEHUsSI  ydeOHoro nmnpeamera  «buosorusy
B 11 KJ1acce 10JKHBI OTpaXkaTh:

c(hOopMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa W HAydHOTO MHPOBO33PEHUS, O BKJIAJE POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHWOJIOTMH, (PYHKIMOHAILHOW TPaMOTHOCTH  YEJIOBEKa
JUISL PEIICHUS KU3HEHHBIX 3a/a4,
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YMEHHE pPACKpbIBaTh COJAEpX aHUE OWOJIOrMUYECKMX TEPMHHOB W TOHSTHI: BHJ,
HOMYJIANNS, TeHOMOH, OBOJIONUS, JBWXKYIHE CHIbI ((aKTOpPhI) HBOJIIOIHH,
MPUCTIOCOOJIGHHOCTh ~ OPraHU3MOB, BUJI000pa30BaHME, JKOJOTUYECKUE  (PaKTOpHI,
HKOCUCTEMA, MPOJYIIEHThl, KOHCYMEHTBI, PEAYLEHTHI, e MUTAHUS, IKOJIOTHYECKas
nupamua, OnoreoreHo3, ouochepa;

YMEHHE H3J1araTh OWoJoruveckue Teopuu (IBosrormonHas teopus Y. JlapeuHa,
CHHTETHYCCKAs TCOPHS DSBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K.M. bapa, depenoBaHusi TJaBHBIX HANPABICHUW W MYTEH 3BOJIIOLHMHU
A.H. CeseprioBa, yuenus o ouochepe B.M. BepHajickoro), onpenensaTs TpaHHIBl UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM,

YMEHHE BJAJCTh METOJAAMH HAyJYHOTO IIO3HAHWS B OWOJIOTHH. HAOJIOJCHUE
U ONHCAHHWE >KUBBIX CHCTEM, MPOIECCOB M SIBJICHUM, OpraHu3aiusi U IPOBElICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTHU
MEXIY WCCICAYeMBIMH BEIMYMHAMH, OOBSICHCHHE IIOJTYYCHHBIX PE3YIbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUM, TEOpUHW W 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI
Ha OCHOBAHUH TTOJTYYCHHBIX PE3yJIbTATOB;

YMEHHE BBIICTATH CYIMIECTBEHHBIC PU3HAKUA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJIAINA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTEOICHO30B W
HKOCUCTEM, OCOOCHHOCTH TPOIIECCOB. HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUI000pa30BaHUSs, TPUCTTIOCOOIEHHOCTH OPraHU3MOB, IEUCTBUS SKOJIOTUUECKUX
(GakTOpOB Ha OpPraHW3MBbI, TIEPEHOCAa BEMICCTB M IOTOKA DHEPTHU B DKOCHCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHHUI B 9KOCHCTEMAaX CBOEW MECTHOCTH, KPYrOBOPOTa BEUIECTB U
OMOTreOXMMHUYECKUX IIUKIIOB B Onocdepe;

YMEHHE TIPUMEHSATh TIOJIyUCHHbIE 3HAHUS I OOBSCHEHUS OMOJOTUYECKUX
MIPOIIECCOB | SIBJICHUM, IS IPUHATHUS MPAKTHUECKUX PEIICHUH B MTOBCSTHEBHOMN JKU3HU
C IIeJbI0 o0ecredeHust 0€30MaCHOCTH CBOETO 3/I0POBBS M 3I0POBbSI OKPYXKAIOIIIHX JIFOJICH,
COOMIOZICHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKPYXKAIOMICH TPUPOTHON Cpee,
MMOHMMaHNEe HEOOXOAMMOCTH MCTIOJB30BAHUS JOCTH)KCHU COBPEMEHHON OMOIOTHH TSI
PaIMOHAILHOTO TTPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHbIC OWOJOTHYECKHE 3aJadyM, COCTABIIATH CXEMBI
NepeHoca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[€NU MUTAHUS);

YMEHHE BBITIOJIHATH Ja0OpaTOpHBIC U MPAKTHYECKUE PabOThI, COOJIFOIATh TTpaBUIIa
npu paboTe ¢ yueOHbIM U JJA00paTOPHBIM 000PYyI0BaAHUEM;

YMEHHE  KPUTHYCCKH  OIECHHWBaTh W  HMHTEPIPETHPOBATH  MHOOPMAIHIO
OMOJIOTUYECKOTO COJIEpKaHMSI, BKIIFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3JTHYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOW HHGOpPMAIMK, HAYyYHO-TIOMYJSIPHBIE MaTEpUabl),
paccMaTpuBaTh riI00aTbHBIC YKOJIOTHYECKHE TTPOOIEMBbl COBPEMEHHOCTH, (hOPMHUPOBATH
M0 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 0000Ias
OMOJOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJbKMX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUMHBIN anmapar OMOJIOTUH.
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10 KJIACC
HanmenoBanue
No KomnuuecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3lielioB U TeEM [TporpammuoOe coneprkaHue
n/n 9acoB o0 yyaronmxcs

y4e0HOr o peiMeTa

Tema 1. buosiorusi Kak HaykKa

1.1 | buonorus B cucteme 1 buomnorus kak Hayka. CBs3u OMOJIOTUU PackpriBath conep:kaHre TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U IIOHATHN: HAYyYHOE MUPOBO33PEHHUE,

JIPYTUMU €CTECTBEHHBIMUA HAYKAMU, Hay4Hasi KapTHHA MUPA, HAy4YHbIH METOL,
dbumocodueii, penurueit, STUKOM, THIIOTE3a, TCOPHA, MCTOBI
5CTETHUKOM U npaBoM. Ponb Guosorun HCCIICOBAH M.
B (DOPMHPOBAHIH COBPEMEHHOH HAYTHO XapakTepu30BaTh OMOJIOTHUIO KaK HAYKY,
KapTuHbl Mupa. CrucremMa OUOIOTHYECKUX :;gg;;z;;g;ﬂzac;;( e.ﬂﬁei[)?;?;mb
HayK. paznesbl OMOJIOTUH B COOTBETCTBUE
Aemoncmpayuu: C O0OBEKTaMU U3yICHHUSI.
Ilopmpemui: 1. lapsu, I'. Mennexs, HasbiBaTh BaXKHEHIINE OTPACIIH
H. K. Konbuos, Jix. Yorcon u @. Kpuk. | y0noruueckux snanmit u saaum,
Tabauywvt u cxemol. «MeTOABI MO3HAHUS crosme niepes Guomorueit XX| B.
YKUBOUW TIPUPOJIBI»

1.2 | Mertoasl Mo3HaHUS 1 MeTo1bl TTO3HAHUS KUBOH TIPUPOJIBI PackpeiBath conmepikaHue TEPMUHOB U

YKABOU MPUPOJBI

(HabsrofieHue, SKCIIEPUMEHT, OMKUCaHuE,
U3MepeHue, Kiaccuukanus,
MOJICITMPOBAHUE, CTAaTUCTUYECKAs
00paboTKa JaHHbBIX).

Hemoncmpayuu:

MOHATUI: HAYYHBIM METOJ, METOMBI
HCCIICIOBaHUS.

XapakTepu30BaTh OCHOBHBIE METOIbI
TIO3HAHMS )KHBOUW IIPUPO/IBI: HAOIIOACHHE,
AKCIIEPUMEHT, ONKMCAHNE, U3MEPEHUE,
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Tabauywvl u cxemol. «MeTOABI TO3HAHUS
YKUBOU IPUPOJIBI».

Jlabopamopusie u npaxmuyeckue
pabomut:

[IpaxTrueckas padota Ne 1.
«/cnonbp30BaHne pa3InyHbIX METO/IOB
MIPU U3YYECHUHN OMOJIOTMYECKUX
00BEKTOB»

KJ1accuuKarus, MoJeIMpOBaHuE,
cTaTHCTHYECKast 00paboTKa TaHHBIX

Hroro uacoB 1o teme

2

Tema 2. ’KuBble cucTeMbI M UX OPraHu3aIusi

2.1

buonornueckue
CHUCTEMBI, MIPOLIECCHI
Y UX U3YYEHHUE

1

XKusble cucteMbl (OMOCUCTEMBI) Kak
MpeaMeT U3ydeHUst OMOJIOTHH.
OTnuyue KUBBIX CUCTEM

OT HEOPTAHUYECKON MTPUPOJIBI.
CgoiicTBa OMOCUCTEM U UX
pasHooOpasue.

YpoBHU OpraHu3anuy OMOCHCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBI, OPraHU3MEHHBIN,
MOMYJISILIUOHHO-BUIOBO,
HKOCHCTEMHBIH (OHMO-T€OIICHOTUYCCKUH),
ouochepHsIi.

Hayxkwu, nzyqarorue 6MoCHCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aINH.
Jemoncmpauuu:

Tabauyvt u cxemot: «OCHOBHBIE
IIPU3HAKU JKU3HU», KYPOBHU

PackpsiBaTh conepkaHue TEPMUHOB U
HNOHATUI: cucTeMa, OuoJIornyecKas
CUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KUBBIX CUCTEM,
O0OMEH BEILIECTB, Pa3MHOKEHHE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTD,
U3MEHYUBOCTb, PA3APaKUMOCTb,
JHEPro3aBUCUMOCTb, YPOBHU
opranuzanuu ku3Hu (Onocucrem).
XapakTepu30BaTh IPUHIIUIIBI
OpraHu3aluu OMOCUCTEM. OTKPBITOCTb,
BBICOKAsl YIIOPSA0YEHHOCTb,
CaMOPETyYJISILUSA, UEPAPXUYHOCTD.
IlepeunciiATe yHUBEpCAIbHBIE CBOMCTBA
KUBOT0: €IMHCTBO XUMHYECKOTO
COCTaBa, pasApaXxuMOCTh, JABUKECHUE,
roMeocTas, poCT U pa3BUTHE,
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OpraHu3alUU )KMBOU IPUPOABI».
Mopens monekynsl JJHK

HACJIEJICTBEHHOCTh, U3MEHUYUBOCTb,
aBoJIIONUs (MPUCTIOCOOICHHE

K U3MCHSIFOIIUMCSI YCIIOBHSIM).
[IpuBOIUTH TIpUMEPHI OHMOCHUCTEM
Pa3HOr0 YPOBHS OpraHU3allK U
CpPaBHHMBAThH TPOSBIICHUS CBOWCTB
JKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu3oBaTh OCHOBHBIE MPOIIECCHI,
MPOTEKAIOIINE B OMOCUCTEMAX:
O0OMEH BEIIECTB U MPEBpPAILCHUE
SHEPrUH, CAMOBOCIIPOU3BEICHNE,
CaMOPETYJISIUs, Pa3BUTHE.
Cobmonath npaBuiia OEpeKHOrO
OTHOIICHUS K )KUBOU TIPUPO/IE

Htoro uacoB 1o teme

1

Tema 3. Xumnueckuii cocTaB U CTPOeHHE

KIICTKH

3.1

XHUMHWYECKUU COCTaB
KiIeTku. Boga u
MHHEPAIBHBIE COTU

1

XHUMHUYECKHUN COCTaB KJIESTKH.
XUMHUYECKUE 3JIEMEHTHI.
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTBHI.
Bona u MuHepanbHbIE BEIIECTBA.
OYHKIUY BOJABI U MUHEPATbHBIX
BelleCTB B KieTke. [lonnepxxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Jluaepammel. «PacnpeneneHue
XAMHYECKHUX DJIEMEHTOB B HEKUBOM
npupojae», «Pacnpenenenne XuMMIECKUX

PackpbiBaTh conep:kaHue TEPMUHOB

U TIOHSATUM: 3JIEMEHTHI-OMOT €HBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaJbHbIE BEUIECTBA, MOJIEKYJa
BOJIbI KaK JTUIIOJIb, BOJIOPOAHBIE CBS3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

Jloka3bIBaTh €IMHCTBO 3JEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOWMCTB KMBOTIO.
PacnipenensiTe XUMHUYECKHE 3JIEMEHTHI
10 TpynnaM B 3aBUCUMOCTH

30



OdenepanibHas padouas nporpamma | buonorus. 10—11 knaccer (6a30BbIi yPOBEHB)

AJIEMEHTOB B JKUBOM IPHUPOJIE».
Tabauyel u cxemwr: «llepuonnyeckas
Ta0JIHIA XUMAYECKUX AJIEMEHTOBY,
«CTpOEHNE MOJIEKYJIBI BOIBD)

OT KOJIMYCCTBCHHOI'O ITPCACTABUTCIILCTBA
B OPraHnu3McE; XapaKTCpHU30BaTb POJIb
OTACJIBbHBIX 3JICMCHTOB.

BBISBIATE CBS3b MCIKOAY COCTaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCANHCHUA U €TO (bYHKL[I/IHMI/I B KIJICTKEC

3.2 | benku. CoctaB u benxu. CoctaB u cTpoeHue OEIKOB. PackppiBaTh coaep:kaHue TEPMUHOB U
CTpOeHUE OENKOB AMUHOKHUCIOTBl — MOHOMEPBI OEJIKOB. MOHATHUI: OETIKHU, MOJIMMEPBI, MOHOMEDHI,
HezameHnnmble U 3aMEHUMBIE AMUHOKHUCIIOTHI, IENTUAHAS CBS3b,
AMUHOKHCIIOThl. AMUHOKUCIIOTHBIN HNOJUIENTU]I, JeHATypaLusl.
COCTaB. YPOBHH CTPYKTYpbI OEJIKOBOU XapakTepu3oBaTh OEJIKH KaK Kjacc
MOJIEKYJIbI (IepBUYHASI, BTOPUYHAS, OpPraHUYECKUX COEINHEHUMH;
TpEeTHYHAs U YCTBEPTUYHAS CTPYKTYpPa). | KIACCH(PUIIUPOBATH MX IO CTPOCHUIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rmoOyisipHble U GUOPMILISIPHBIE OEIIKH),
buonorunueckue GhyHKIUNU OEIKOB. MEPEUYUCIISITh U XapaKTeprU30BaTh
Hemoncmpayuu: byHKIIMU OEIKOB
Tabnuyol u cxemor: «CTpoeHUE
MOJIEKYJIbI OenKa.
ObopyoosaHue: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTsl
3.3 | ®epMeHTHI — DepMeHThl — OMOJIOTHYECKHE PackpbiBaTh coniepkaHre TEPMUHOB U
ouonoruyeckue KaTajau3aTopsbl. MOHATHI: PEPMEHTHI, AKTUBHBIN IICHT,
KaTaJau3aTopbl Crpoenue pepMeHTa: aKTUBHBIN LIEHTP, | CYOCTpaTHAs CEUU(PUIHOCTb,

cyocTpaTHas CcrelupUuIHOCTb.
KodepmenTsl. BuramuHsl.
Otnuuusa GpepMeHTOB

OT HEOPraHMYECKUX KaTaIn3aTOPOB.

Ko(hepMeHTHI, OCITKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

VYka3piBaTh OTINYUS (PEPMEHTOB

OT HEOPTaHUYECKHUX KaTaIn3aTOPOB.
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Jlemoncmpauyuu:

Tabauywvl u cxemwr: «CTpoeHue
dbepmeHTa».

Obopyoosanue: 000pyIO0BaHUE
JUTSL IPOBEJICHUSI HaOMIOIEHUH,
M3MEPEHNN, JKCIIEPUMEHTOB.
Jlabopamopuvie u npaxmuyeckue
paobomuwi:

Jlabopartopnas padora Ne 1. «M3yuenue
KaTAIUTUYECKON aKTUBHOCTH
(epMEHTOB (Ha IpUMEPE aMMJIA3bI
WK KaTajia3bl)»

OOBsICHATH poJib HEPMEHTOB

B ()YHKIIMOHUPOBAHHUH JKUBBIX CHCTEM,
B IIPOMBIIIICHHOCTH, B MEJIUITNHE,

B MTOBCETHEBHOM >KM3HU YEJIOBEKA

3.4

VrineBoabl. JIunuabl

VYrieBopl: MOHOCAaxXapH bl (TIII0K03A,
prb03a U 1e30KCUpr003a), TUCaXapUIbI
(caxapo3a, J1JaKT03a) U MOJIHUCaXaPH/IbI
(KpaxMaJ, TJIMKOTeH, [EJUTI0I03a).
buonornyeckue GyHKIMH YIriIeBOIOB.
JIMTIUABL: TPUTITUIICPHIBI,
dbochoaunuabl, CTEPOUIHI.

IM'uapodunsHO-TMAPOGHOOHBIE CBOMCTBA.

buonorndeckue GyHKIIMHA JTUTIAOB.
CpaBHeHUE yIiIeBOJIOB, OEIKOB U
JUNU0B KaK UCTOYHUKOB SHEPIUHU.
Jlemoncmpayuu:

Tabauyst u cxemol: <YTIEBOIBI,
«JIunmumapr».

Obopyoosarue: 000pyIOBaHNE

PackpriBaTh conmep:kaHne TEPMUHOB H
MOHSTHIA: YTTIEBOJIbI, MOHOCAXaPH/IBI,
JCaxapubl, MOIUCAXapubl, TIOK03a,
pubo3a, Ae3okcuprbdo3a, caxaposa,
JaKTO3a, MaJIbTO3a, UEJUTI0I03a
(kJIeTyaTKa), Kpaxmai, TJIMKOreH;
JIMIHIBI, TPUTITUIEPUIbI (KUPBI, Maclia),
dbocdonunuabl, CTEPOUIBI.
XapakTepru30BaTh YIII€BObI, JIUIHIBI
KaK KJIacC OpraHMYECKUX COCIUHEHU.
KnaccudunmpoBaTs yriaeBoabl U JIUITHIBI
M0 CTPOCHUIO; MEPEUUCIIATh (PYHKIINU
YIIIEBOJIOB U JIMIHUIOB.

CxemaTtnuecku M300paxkaTb CTPOCHHE
MOJIEKYJI YIJIEBOJIOB, JTUMHIOB
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JUIS TIPOBEACHMS HAOIIOIEHUH,
WU3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HyknenHossie Hyxneunnossie kucnorsl: JJHKu PHK. PackpeiBath copepkaHue TEPMUHOB U
KUCI0Thl. AT Hyxkieotuasl — MOHOMEDBI MOHATHUH: 1e30KCUPUOOHYKIIEUHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kuciora (JIHK), pubonyknennoBas
¢bynkun JJHK. Ctpoenune u ¢pyHKImu kucinora (PHK), nykneorun,
PHK. AT®: crpoenue u pyHKIHUH. MIOJIMHYKJIEOTUAHAS LEIIb
Jlemoncmpauuu. (moMMHYKJIE0TH T), KOMIJIEMEHTAPHOCTD,
Ilopmpemeur: JIxk. Yorcon, @. Kpuk, ¢yukuuu JIHK (xpanenue u nepenava
M. Vunxunc, P. ®pankiuH. HACJIE/ICTBEHHOW MH(OPMALIIH); BUIBI
Tabnuywvl u cxemvi: PHK (undopmanmonHnas, TpaHcopTHasi,
«HykneunoBbie kuciotsl; JJHK», pubocoMalibHas); aaeHo3uHTpudochar
«buocuntes 6enka», «CTpoeHue (AT®), makpospruyeckasi CBs3b.
MoJieKynbl ATO». XapakTepu3nupoBaTh HYKJIEUHOBBIE
ObopyodoeaHue: CBETOBOI MUKPOCKOII, KHUCJIOThI KaK XUMUYECKUE COCTMHEHUS U
MHUKPOIIPENapaThl HOCHUTEM HACJIEACTBEHHON
uHdopmaruu.
OTmeudaTh 0COOEHHOCTH CTPOEHUS
MoJieKyiT HykienHoBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTudecku n300paxaTh CTPOCHUE
HYKJICOTUJOB, MOJIEKYJI HYKJIEMHOBBIX
kuciaor, ATD
3.6 | Uctopust 1 meTommp [uTonorusa — HayKa O KIIETKE. PackpbiBaTh coepxaHrue TEPMUHOB U

U3Y4YEHUS KIIETKHU.
Kierounas reopus

Knerounas Teopus — npumep
B3aUMOEHCTBUS UaeH U (HaKTOB
B HAYYHOM IO3HAHUM.

ITOHSATHMN KJIIETKA, LINTOJIOT U,
PAaCKpBIBATh COAEPKAHUE ITOJIOKEHUIN
KJIETOYHOU TEOPHHU.
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MeTop1 U3y4eHHs KIETKH.
Hemoncmpayuu:

llopmpempi:

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

M. IlInennen, K. bap, P. Bupxos.
ObopydoeaHue: CBETOBOI MHUKPOCKOIL,
MUKPOITpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepHATbHBIX KIIETOK;
PUCYHKH ¢ MHKpodoTorpadusimu
KJIETOK, TTOJTy4E€HHBIE C TIOMOIIHIO
CBETOBOTO M 3JICKTPOHHOTO MUKPOCKOIIA

[lepeuncnsaTs U XapaKTEpU30BaTh
OCHOBHBIE METO/IbI U3YICHHSI KIICTKH:
(mpurOTOBIICHHE CPE3OB,

OKpaIlllBaHHe, MUKPOCKOITUPOBAHNE,
IEHTPU(YTUPOBaHUE, KYJIbTHBHPOBAHNE
KJICTOK W TKaHEH)

3.7

Krnerka
KakK I1IeJIoOCTHAas
JKMBas CUCTEMA

KileTka kak 1nenocTHasi xKuBasi CUCTEMA.
OO01Me NpU3HAKU KIETOK: 3aMKHYTast
HapykHasi MmeMOpaHa, Mojekyibl JJHK
KaK F€HETUYECKUH amapar, CUCTEMa
cuHTe3a Oenka. TuIbl KIETOK:
YKapUOTHYECKAS U MPOKAPUOTUYECKAS.
Oco0eHHOCTH CTpOEHUs
MPOKAPUOTUYECKON KIIETKH.

Krnerounas crenka 6akrtepuii. CTpoeHue
IYKapUOTHYECKOW KIETKU. OCHOBHBIE
OTJIMYHUS PACTUTEIIbHOM, KUBOTHOM U
rpubHOi K1eTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAs CTECHKA,
TJIMKOKAJIUKC, UX (DYHKITUH.
[InazmaTuyeckas MemMOpaHa, ee CBOICTBa

U (QyHKIUU.

PackprsiBaTh cofepikaHue TEPMUHOB U
MOHATH: KJICTKH (IyKapruOTHYECKas,
MPOKApUOTHICCKAs ), TUTa3MaTHIECKast
MeMOpaHa (T1a3ManieMmma), TIIMKOKAJIMKC,
TPAHCIIOPT BEIIECTB (MTaCCUBHBIMN,
aKTUBHBIN ), SHA01IMTO3 ((harouuTos,
MUHOIIUTO3), 3K30IIUTO3, KICTOYHAS
CTEHKa, HYKJICOU].

CpaBHUBaTh MEXY COO0M
DYKAPUOTHICCKUEC Y TIPOKAPHOTHYCCKHE
KJICTKH, OTMEYaTh CXOJICTBO M Pa3THIHS
B CTPOCHHUH KJIETOK OaKTepui,
’KMBOTHBIX, PaCTCHUH U rPprHOOB
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Hemoncmpayuu:

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

T. IBann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabauyvt u cxemvi: «CTpoeHHE
AYKapUOTHUYECKON KIETKN», «CTpoeHue
JKUBOTHOM KJIETKU», «CTpOoeHUE
pPacTUTENBHOMN KIIETKN», «CTpoeHune
MIPOKAPUOTUYECKON KIIETKU».
ObopyoosaHue: CBETOBOM MUKPOCKOIIL,
MUKPOIIpENapaThl PACTUTEIbHBIX,
JKUBOTHBIX U OaKTepUaTIbHBIX KJIETOK

3.8

Ctpoenue
IYKapUOTHYECKOU
KJIETKU

[{uTomnazma u ee OpraHoOU/IbI.
OnnomMeMOpaHHbBIE OPTraHOUIbI KJICTKHU:
OIIC, anmapar ['osbkH, TU30COMBL.
ITomyaBTOHOMHBIE OpPraHOUIbI KJIETKHU:
MUTOXOHJIPUH, TJIACTU/IBI.
[TpoucxoxkaeHue MUTOXOHIPUIN 1
iacTu. BuaelmiacTu.
HememOpaHHbIe OpraHou bl KJIETKU:
PUOOCOMBI, KIIETOYHBIN LICHTD,
HEHTPUOJIU, PECHUUKH, )KTYTUKH.
DYHKIIUK OPTaHOUJIOB KJICTKH.
Bxirouenus.

S npo — perynsTOpHbIN LEHTP KIIETKU.
Crtpoenue sazipa: saepHas 000JI04Ka,
Kapuoria3mMa, XpoOMaTHH, SAPBIIIKO.

PackpbIBaTh cojepkaHue TCPMHUHOB U
MOHSTHIA: IIATOTUIA3Ma, OPTaHOMIbI,
sHpomazmMaruyeckas cethb (DI1C),
amnmapat [ oJbIKH, TH30COMBI, BAKYOJTb,
MUTOXOHJIPHH, TUIACTHIBI (XJIOPOIIACTHI,
XPOMOILIACTBI, JICHKOTUIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIN
neHTp (IeHTpocoMa), pECHUYKH,
KT'YTUKH, BKIIOYCHHS, SJIPO, sSACpHas
000JI04Ka, Kapuoruia3mMa, XpoOMaTHH,
STPBIIIKO, XPOMOCOMBI.

OnwuchIBaTh CTPOCHUE DYKAPUOTUYECKON
KJIETKH 10 U300paKEHUSIM U

Ha MUKpOIIpeIaparax;
KJIaCCH(PHUIIMPOBATH OPTaHOUIBI
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XpomocoMbl. TpaHCIIOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpempwi. A. JIeBenryk, P. I'yk,

T. lIBann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabauywvl u cxemsvr: «CTpoeHue
AYKapHOTUYECKOHN KIETKN», «CTpoeHHe
KUBOTHOM KJIETKN», «CTpoeHne
pacTUTENBHON KIIETKN», «CTpoeHue
MTPOKAPUOTUYECKON KIIETKU»,
«CTtpoeHue spa KIETKU.
ObopyoosaHue: CBETOBOM MHKPOCKOII,
MUKPOIIpENapaThl paCTUTENbHBIX U
KUBOTHBIX KIIETOK.

Jlabopamopuvie u npakmuuecxkue
pabomui:

Jlabopatoprast pabota Ne 2. «3ydueHue
CTPOEHHUSI KJIETOK pACTEHUM, )KUBOTHBIX U
OaxkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX
MUKpONpenapaTax U UX OMUCaHUE»

B 3aBHCHMOCTH OT OCOOEHHOCTEN HX
crpoeHust (0HOMEMOpaHHBIE,
JByMEMOpaHHbIE, HEMEMOpaHHEIE);
ONMUCHIBATH (DYHKIIMM KaXKJIOTO
OpraHou/a B KIIETKE.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
MECTO XpaHeHHs, nepeaayu (yIBOCHHE
XpOMOCOM) U peajiu3aluu
(TpaHCKpHUIIIIKA) HACTIEeICTBEHHON
uHpOpMAaIH KIETKH.

[lepeyncnsaTe U ONMUCHIBATH KOMIIOHEHTHI
anpa v uxX QyHKIUU;

CxemaTHyHO U300paxkaTb CTPOECHUE
PaCTUTENBHOMN U JKUBOTHOM KJIETKH.
OOBIICHATH OMOJIOTUYECKOE 3HAYEHUE
TPaHCIIOPTa BEUIECTB B KIETKE

HTtoro yacos 1o teme 8

Tema 4. JKKusHeaesITeJIbHOCTb KJIETKH

4.1 | OOMEH BEIIECTB. 2 OOMeEH BEIIECTB, WM METAa0OJIM3M. PackpeiBath coaepkaHue TEPMUHOB U
[ImacTnueckuii Accumumanus (TIacTHYeCKUuii 0OMeH ) IMOHSTUI. OOMEH BEIIECTB U
ooMeH. DoTocHHTE3. U TUCCUMUIISLMS (SHEPreTHUECKHM npeBpalleHne dHeprun (MeTadoImn3Mm),
XeMocuHTE3 00MeH) — JIB€ CTOPOHBI €UHOTO ACCUMMJISILIMSA, TUIACTUYECKHI OOMEH,
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nporuecca metabonusma. Poib 3akoHOB
COXpaHEHUsI BEIIECTBA U SHEPTUU

B IOHUMAaHUU MeTaboam3Ma. THUIbl
oOMeHa BeIeCcTB: aBTOTPO(HBIN U
reTepoTpodHsbIii. Ponb dhepMeHTOB

B 0OMEHE BEIIECTB U MPEBPAIICHUH
SHEPruM B KieTke. POTOCHHTES.
CaertoBas 1 TeMHOBas (pa3bl
dbotocunTesa. Peakiuu porocunresa.
OddexTuBHOCTh POTOCUHTESA.
3HaueHue poTocuHTE3a AJI KU3HU
Ha 3emiie. BimsiHue ycnoBui cpeibl
Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS
€ro MPOJYKTUBHOCTU Y KYJbTYPHBIX
pacTeHui.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepur. 3HAUCHUE XEMOCHUHTE3a
JUIS )KU3HU Ha 3eMIIe.
Jemoncmpauuu:

lopmpempui: K. A. Tumupsizes.
Tabauyst u cxemsvl: «XJIOPOIIIACT,
«@DOTOCUHTES»

JTUCCUMUIIALINS, DHEPTeTUUECKUIT OOMEH,
dhoTocunTe3, GOTOIU3,
dbochopunmpoBanue, MEPEHOCUNK
MIPOTOHOB, XEMOCUHTE3.

OmnwuceiBaTh (OTOCHHTE3, MPOLIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BBIABIATE MPUIMHHO-CIICICTBCHHBIC
CBSI3U MEX/IY MOTJIOMIEHUEM COTHEUHOM
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Mosekyn ATO.

CpaBHUBATh UCXO/IHBIC BEIIECTBRA,
KOHEYHBIE MPOTYKTHI U yCIIOBHSI
MIPOTEKaHUs PEAKLINI CBETOBOM U
TEMHOBOU (pa3bl POTOCUHTERA;
CpaBHUBaTh (OTOCUHTE3 U XEMOCUHTES.
OnenuBaTh 3HaueHUE (OTOCUHTE3A U
XEMOCHHTE3a JIJIsl )KU3HHU Ha 3emiie

4.2

DHepreTuyecKui
obmeH

DHepreTuyeckuit 0OMEeH B KJIETKE.
Pacmienienne BemecTB, BBIJICICHUE U
aKKyMyJINPOBaHHE YHEPTUU B KIICTKE.
Draribl S3HEPreTUYECKOoro oOMeHa.
I'mukomms. bpokeHreun ero BUbl.

PackpeiBaTh cojepkaHHe TEPMHHOB H
MOHSATUI: DHEPTETUUECKUI OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOKeHHUeE,
CIIUPTOBOE OpOXKEHUE, OMOJIOTUIECKOE
OKHCJICHHUE, KIIETOYHOE JIBIXaHWE,
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Kucnoponnoe okuciienue, nimm
KJIeTOYHOE AbIxaHue. OKUCITUTENHFHOE
bochopunmpoBanue. IPHEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabauywl u cxemvi’: « TUNBI TUTAHUS,
«MeTabonam3m», «MHUTOXOHAPHUSI»,
«DHEPreTUYecKui 0OMeH»

TUCCUMUIIATINS, (PEepMEHT.
XapakTepru30BaTh OOMEH BEIIECTB U
npeBpalieHne dYHeprun (MeTadoI3M)
KaK OJTHO UX CBOWCTB HBOTO.
[lepeuncnsaTe 0cOOCHHOCTH
TUTACTUYECKOTO U HHEPTEeTHIECKOTO
oOMEHa B KJIETKE, YCTaHaBJIMBATh
B3aMMOCBSI3b MEXIy HUMH.

Paznuuate TUnbl 0OMEHa BEHIECTB

B KJIETKE: aBTOTPO(MHBINA U
reTepoTpPOdHBIN.

OnurchIBaTh ATAIbl IHEPTETHIECKOTO
oOMeHa (ITOArOTOBUTEIIbHBIH,
OCCKHUCIIOPOTHBIN, KUCIOPOIHBIN)

U CPAaBHUBATh UX MEXKIY COOO.
XapaKkTepru30BaTh PEAKIINH TITUKOJIH3A,
OpO’KeHHMS, KJICTOYHOTO JBIXaHUS;
BBISBJISTh IPUYHHHO-CIICICTBCHHBIC
CBSI3M MEX]y TJIMKOJIM30M, KJIE€TOYHBIM
JIbIXaHUEM M CUHTE30M MOJIeKYyI1 ATO.
CpaBHuBath 3G(HEKTUBHOCTH
OECKUCIOPOTHOTO ¥ KHCIOPOJTHOTO
JTAToB

4.3

BbuocunTes Oeska

Peaknym MaTpu4HOTO CMHTE3A.
I'enetnueckas undopmarnus u JTHK.
Peanuzanus renernueckon
uH(pOpMaIIH B KIIETKE.

PackpwiBath copepxkaHue TEPMHUHOB
U NOHATHUH. TeH, TeHeTUYECKUM KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPaHCIIALMSA, KOJOH, aHTUKOJIOH,
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['eHeTHUeCKM KO M Ero CBOMCTRA.
TpaHckpunuuss — MaTPUYHbBIA CUHTES
PHK. Tpancnsus — OnocunTes Oenka.
Otanel Tpancisanuu. Koguposanue
aMUHOKUCHOT. Posib pubocoM B
OuocuHTe3e Oelka.

Jemoncmpauuu:

Ilopmpemuor: H.K. KonpLos.

Tabnuyol u cxemor. «Ctpoenne JJTHK»,
«CTtpoeHue U PyHKIIMOHUPOBAHUE FEHAY,
«Cwunre3 0enka», «Permkarus JJHK»,
«['ereTHUECcKUIl KOI».

ObopyoosaHue: MOJIETU- ANTUIMKAIIUNA
«Y nBoenue JIHK u Tpanckpunuus»,
«buocunTe3 6enka»

pubocoMa, IIeHTpaJibHAsI 10TMa,
MOJIEKYJIsipHasi OMOJIOT U

OnpenensiTe CBOMCTBA FEHETUYECKOTO
KOJia (TPUILJIETHOCTh, OJIHO3HAYHOCTD,
BBIPOK/IEHHOCTb, YHUBEPCAIbHOCTb,
HEIEePEKPbIBAEMOCTh, HEPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl pean3alu
HACJIe/ICTBEHHOM MH(OPMALIMH B KIIETKE.
CpaBHUBATh peaklUUd MAaTPUYHOIO
cuntesamoiekyn PHK u Genka B kieTke

4.4

Hexnerounsie
(OpMBI )KM3HU —
BHPYCHI

Hexnerounsie (GOpMBbI )KU3HU — BUPYCHI.
Hcropust OTKpBITUS BUPYCOB

(. 1. BanoBckuii). OcoOeHHOCTH
CTPOEHMS U )KU3HEHHOT'O LIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacrenui,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIC
BUpycamu. Bupyc ummyHnoneduimra

yenoseka (BUY) — Bozoyaurens CITN/a.

OOpaTHasi TpaHCKpHUIILUS, peBepTa3a 1
uHTerpasa. [lpopunaktuka
pacrpoCcTpaHeHUs BUPYCHBIX
3a00JIeBaHui.

PackpbiBaTh conep:kaHre TEPMUHOB U
HNOHSATUN: BUPYC, BUPYCOJIOTUS, KAIICUJI,
OakTepuodar, BUpyc UMMyHoAehuInTa
yenoBeka (BUY), oHKOreHHBIE BHPYCHI.
XapakTepu3oBaTh BUPYChl Kak
HEKJIETOUHYIO OPMY >KU3HU;
OCOOCHHOCTH CTPOCHHUSI U
KU3HENIEATEIbHOCTH BUPYCOB.
OnuceiBaTh )KM3HEHHBINA UK BUPYCOB
UMMYHOAE(PUIINTA YEIIOBEKA; Pa3InyaTh
Ha pucyHkax BTM ((Bupyc TabauHOM
Mo3aunkn), 6akrepuodar, BUY.
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Hemoncmpayuu:

Iopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauyvl u cxemvl: «Bupycsi»,
«bakTepruodarn»; «CTpocHHE U
KU3HEeHHBIN nuki Bupyca CITN/]a,
OaxTepuodara.

ObopyooeaHue: MOACIb CTPYKTYPHI
JIHK; marauTHass MoAeIb-anIInKalus
«CTpOoeHHE KIIETKN»

OOG0CHOBBIBaTh U COOJIIOIATH MEPHI
IpOQHUIAKTHKH pacIpOCTPaHEHHS
BHUPYCHBIX 3a00JIeBaHUM
(pecnipaTopHbIe, KETYAOTHO-
KHIIICYHBIE, KIICIIEBON HIEhaNT,
BUY-unabexms)

Hror

O 9aCoOB IIO TCMC

6

Tema 5. Pa3MHoOKeHHe U HHAUBHUAYAJIbHOE PAa3BUTHE OPraHN3MOB

5.1

JKu3HEeHHBIN UK
KJIEeTKU. [lenenue
KJIeTKH. MuTo3

1

KiieTouHbIi UK, WK )KU3HEHHBIN UK
kieTku. MHTepdaza u MuTo3.
[Iporieccrl, mpoTekaroniue B uHTEepdase.
Perumkanus — peakiysi MAaTpUYHOTO
cunre3a JJHK. Ctpoenune xpomMocoM.
XPpOMOCOMHBII HA0Op — KAPUOTHII.
JIMTITONMAHBIN M TalIOUIHBIN
XPOMOCOMHBIE HA0OPBI. XpOMaTH/IBI.
[{uTonornyeckre OCHOBBI PA3MHOKEHHUS
Y UHJIYBUIYAIbHOTO Pa3BUTHUS
OpraHu3MoB. JleneHne KJIeTKH — MUTO3.
Craguu muto3a. [Iporiecchr,
MPOUCXOSAIINE HA Pa3HBIX CTAIUAX
MHUTO3a. bHOJIOrHYECKUI CMBICT MUATO3A.
[TporpamMmmupyemasi ruGesb KIETKH —
aronTo3.

PackpeiBaTh copepkaHUE€ TEPMUHOB U
MTOHSTHN KIIETOYHBIN ITUKJ, HHTEpda3a,
peayIUIMKAIIKSI, XpOMOCOMa, KapUOTHII,
rarmJIONIHBIN, JUTIONIHBIN
XPOMOCOMHBIN HaOOp, XPOMaTH/IbI;
MHUTO3 €ro cTaauu: npodasa, metadasa,
anadasza, Tenodasa.

OnuceIBaTh KU3HCHHBIA ITMKJT KICTKH,
MEPEUYUCIISTh U XapaKTEPU30BaTh
MEePUOJIbI KIETOYHOTO IUKIIA,
CpaBHHMBATh UX MEXIY COOO.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapuOTHUIIOB OPraHHW3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPBI KJICTOK.
CpaBHHMBATh CTaJ UM MUTO3A.
PaznuuaTh Ha MUKpoOIpenaparax
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Hemoncmpayuu:

Tabauysl u cxemol: «KIICTOUHBIN ITHKII,
«Permkanust [IHK», «Ctpoenue
XPOMOCOMBI», «MHUTO3»; MarHUTHas
MO/IeTb-aIUIHKAIs «JleTeHne KIIETKI,
monenb J[HK.

ObopyodoeaHue: CBETOBON MUKPOCKOM U
MuKpornpemnapat «Kapruokunes B KieTKax
KOpEIIKa JIyKa».

Jlabopamopubsie u npakmuuecxkue
pabomuwi:

Jlabopatopras padota Ne 3.
«HabmroneHne MUTO3a B KJIIETKaX
KOHUYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTax»

U PUCYHKAX CTaIWU MUTO3a.
PaCKpLIBaTI) OMOJIOTHYECKUM CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOXEHUS
OpraHU3MOB

DopMBbI Pa3MHOKEHUSI OPTaHU3MOB:
OecroJioe 1 MOJIOBOE.

Buasr 6ecrionoro pa3MHOKEHHUS:
JIeJICHUE HAJIBOE€ U TTIOYKOBAHUE OHO-
1 MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHUE,
BEreTaTUBHOE Pa3MHOKCHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUYCHUE

TSl CETIEKITUH.

ITosioBOE pa3MHOKEHUE, €0 OTIUYMS
oT OecroJoro.

Hemoncmpayuu:

PackpbiBaTh conepKaHUE TEPMUHOB
Y TIOHSITU Pa3MHOKEHHUE, KIIOH,
TIOJIOBBIC KJIETKU (TaMEThI),
AWLEKIIETKA, CIEPMAaTO301, 3UTr0Ta,
JIeJIeHHE HaJIBOE, TOYKOBAHHUE,
CropyJiaLus, pparMeHTalus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, ONbIJICHUE,
JIBOMHOE OIJIOIOTBOPEHHE, ITOJOBBIE
’KeJe3bl, CEMEHHUKH, SIMYHUKH,
OTUIOZIOTBOPEHHUE (HAPYKHOE,
BHYTPEHHEE).
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Tabauyvl u cxemovr: «POPMBI

Pa3MHOKEHUSI OpPraHu3MoB», «J[BoliHOE

OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pacteHuin», «JleneHune KIeTKu
OakTepun», «BereratuBHOE
pa3MHOXKEeHHE pacTeHui», «CTpoeHue
IIOJIOBBIX KJIECTOK»

XapakTepru3oBaTh OCOOCHHOCTH

¥ 3HaueHUe 0ECIoJIoro M MOJIOBOTO
CTIIOCO0OB Pa3MHOXKEHHUSI.

Beiaensats Buibpl 6€Conoro
Pa3MHOKEHUS; BBISIBIATH B3aUMOCBSI3H
MeXay hopMamMu U CriocodamMu
pa3sMHOXKEHUS, ¥ UX OMOJIOTHYECKUM
3HAYCHHEM.

Brnaners npuémamu BEreTaTUBHOTO
pPa3sMHOMKEHUS KYJIbTYPHBIX PacTCHUMN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh TOJIOBBIC KIICTKU:
STUTIEKIICTKH, CTICPMATO30U/IbI;
BBISIBIISITh OCOOEHHOCTHU

UX CTPOCHUS

5.3

Metios

Metiios. Ctagun meno3sa. [Ipoueccs,
MPOUCXOIAIINE HA CTAIUSIX MEio3a.
[ToBenenne XxpoMOCOM B MENO3E.
Kpoccunrosep. buonornueckuii cMbIci
Y 3HAa4YCHUE MeKo3a.

Jemoncmpauuu:

Tabauysl u cxemol: «JleneHUE KICTKUY,
«Menos».

Obopyoosanue: moaens JIHK;
MarHuTHas MOJCIIb-alIlINKAIUs
«/lemeHne KIeTku»

PackpriBaTh cojepxaHue TEPMUHOB U
MOHATHN . MEH03, KOHBIOTAIU
XpOMOCOM, IEePEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepuszoBaTh Mei03 Kak Criocod
KJIETOYHOTIO JIEJICHUS, OITUCHIBATh MEHO3
110 CTaJusM; CpaBHUBATh CTaIuN Meio3a
W MHUTO3a.

Paznuuare Ha pUCyHKax CTaauu Meno3a,
pPacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4 | ObpazoBanue u ["amerorenes — mpoiiecc 00pa3oBaHUs PackpsiBaTh cojiepaHue TEPMUHOB U
pa3BUTHE TTOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHSATUI: TAMETOT€HE3, CIIEPMaTOreHe3,
KJICTOK. [TonoBbIe *xene3bl: CEeMEHHUKU U OOT€HE3, CIIePMaTO30H 1, aKpOcoMa,
OrmionoTBOpEHNE anuyHuKU. OOpa3oBaHUE U PA3BUTHE SUIIEKIIETKA, MOJSIPHBIE TEIbIIA.

TIOJIOBBIX KJIETOK — raMeT (criepMaTo3oni, | XapakTepru30BaTh OCOOEHHOCTU
STUTIEKIIETKA) — CIIEPMATOTrCHE3 U ramMeToreHe3a y >KUBOTHBIX M €T0 CTaIHH;
ooreHe3. OcoO0EHHOCTU CTPOCHMUS MOJIOBBIEC KJIETKH KMBOTHBIX U OMHCHIBATH
SUTIEKJIETOK W CTIEPMAaTO30HI0B. MIPOIIECC UX PA3BUTHSL.

OmnogorBopenue. [laprenorenes. CpaBHUBATH CIIEpMATOTE€HE3 U OOTCHE3.
Hemoncmpayuu: OnuceIBaTh OIIOJOTBOPEHUE,

Tabauywvl u cxemwr: «IIpsamoen HenpsiMoe | OMOIOIHYECKOE 3HAYCHHE

pasButue», «['ameToreHes OTLJIOZIOTBOPEHUS

Yy MJIEKOITUTAIONTUX U YEJIOBEKa.

Obopyoosanue: Mosiens MeTadazHoi

XPOMOCOMBI, MUKPOCKOII,

MUKponpenapaTsl «CriepMaTo30uabl

MJICKOITUTAIOIIETO», «SIUIEKIIeTKa

MJICKOTTUTAIOIIET 0.

Jlabopamopuusie u npakmuueckue

pabomot:

Jlabopatopnas pabora Ne 4. «3yduenue

CTPOCHHUS TTOJIOBBIX KJIETOK HA TOTOBBIX

MHUKpOIpernapaTax»

5.5 | UapuBuayampHOE WNunuBuayansHoe pa3suTre (OHTOreHe3). | PackphIBaTh ColepKaHne TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE pa3BUTHE Y TIOHSITUI. OHTOT€HE3, IMOPUOTEHE3,
OpPTaHW3MOB (sMOpuoreHes). DTarbl SMOPHOHAILHOTO | 3Ur0Ta, APOOIIEHHE, OJACTOMEDEI,

Pa3BUTHSA Y TIO3BOHOYHBIX )KMBOTHBIX.

MopyJa, 6actyna, 6J1acTolelNb,
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Ipo0JieHre, TacTPYJISAIrs, OPTaHOTCHE3.
[TocTamOpuroHaibHOE pa3BUTHE. THUTIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS:
psIMOeE, He MPsAMOoe (JTMIHMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (aKTOpbI, CIOCOOHBIE
BBI3bIBATh BPOXKIEHHBIE YPOJICTBA.
Poct u pa3zButue pacrenunii. OHTOreHe3
IIBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHUS.

Jlemoncmpavyuu:

Tabauywvl u cxemwvt. «OCHOBHBIC CTaIUN
OHTOreHe3a», «[Ipsmoe u HempsamMoe
pa3BUTHE», «/[BOWHOE OMJIOIOTBOPEHUE
YUBETKOBBIX PAaCTCHUIN»

ractpysa, Helpyna, OpraHOreHes,;
3apOJIBIIIEBBIC INCTKU: IKTOIEpMa,
Me30/1epMa, SHTOJIEPMA;
MOCTAIMOPHUOHAIILHOE Pa3BUTHE: MPSMOE
U HenpsiMoe (TMIMHOYHOE); MeTaMop(o3,
Meracropa, MHKPOCIIOPa, MBUIBIIEBOE
3€pHO, CIIEPMUH, 3aPO/JIBIIIEBBIA MEIIIOK,
JIBOMHOE OIUIOIOTBOPEHHE.

OnpenensTh dTanbl SMOPUOHAIIBHOTO
pa3BUTHS XOPJIOBBIX HA CXEMaX U
mpernapaTax v OMUCHIBATh IPOIIECCHI,
MIPOUCXOJIAIIME HA KaXK/IOM dTarle.
CpaBHMBATh NEPUOBI OHTOTEHE3A,
npsSIMOE U HEMPSIMOE (JIMUMHOYHOE)
MOCTAIMOPUOHAIILHOE Pa3BUTHE,
3apOJIBIIITHN YEJIOBEKA U JPYTHX
XOP/IOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAYCHUE
pa3BUTUS C METaMOP(O30M;
OTPUIATEILHOE BIUSHUE aJIKOTOJIs,
HUKOTHHA U JPYTUX TEPATOTCHHBIX
(hakTOpOB HA pa3BUTHE 3aPO/IbIIIa
YeNIoBeKa.

OnuceIBaTh MPOIECC ABOMHOTO
OTLIOIOTBOPEHHUS Y IIBETKOBBIX
pacTeHun

Hroro uacoB 1o teme
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Tema 6. HacsiencTBEHHOCTbh U M3MEHYUBOCTH OPraHM3MOB

6.1 | ['enetuka — Hayka 1 [Ipenmer n 3a7a4u TEHETUKH. PackpsiBaTh conepkaHue TEPMUHOB U
O HACJIEJCTBEHHOCTH Ponb nutonoruu u sMOpHUOIOTrUU MOHSATUMN: T€H, TEHOM, T€HOTHII, ()EHOTHII,
Y U3MEHYUBOCTH B CTAaHOBJICHMM IeHeTUuKH. Bxian XPOMOCOMBI, aJUICIIbHBIC TeHBI (aJlIein),
POCCUICKHX U 3apyO€KHBIX YUECHBIX B rOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. MEeTO/Ibl TEHETUKN | TOMUHAHTHBIN MPU3HAK (TEH),
(TMOPU OO MY ECKHH, pELIECCUBHBINA MPU3HAK (I'€H), YucTas
LUTOT€HETUYECKHUM, MOJIEKYIIIPHO- JUHUS, TUOPU]IL.
T€HETUYECKHUI). [lepeuncnsaTe U XapaKTepU30BaTh
OCHOBHBIE TEHETUYECKHUE TTOHATHSL. METO/Ibl TEHETHKHU: TUOPUIOIOTHYECKHIA,
['eneTnyeckass CMUMBOJIMKA, LATOT€HETUYECKUI, MOJIEKYJISIPHO-
UCIIOJIb3yeMasi B CXeMax CKpENIMBAaHUN. | TEHETUYECKUH; JOMUHAHTHBIE U
Hemoncmpavyuu: PELECCUBHBIE IPU3HAKU PACTEHUN U
llopmpemwi: I'. Mengens, T. Mopras, KABOTHBIX.
H. U. BaBunos, C. C. UeTBepukos, ITonp30BaThCsI TEHETUYECKON
H. B. Tumodees-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKOU
Obopyodoeanue: MOAEIb- allTUTMKALUS JUISL 3alIACH T€HOTUIMYECKUX CXEM
«MOHOTHOpPUAHOE CKPEUTUBAHUE, CKpELIMBAHUS
repbapuii «['opox moceBHOID
6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIeI0BaHUS PackpriBath copepkaHue TEPMUHOB
HacJe10BaHUs MPU3HAKOB, YCTAHOBJICHHbIE Y TOHSTHI: MOHOTUOPHIHOE
MIPU3HAKOB. I'. Menaenem. MonorudpuaHoe CKpelIMBaHue, (PSHOTUITHNYSCKUE
MonorubpuaHoe CKpelIMBaHue. 3aKOH eIMHOO0pa3usl TPYNIbl, THOPUIOIOTUYECKUA METOI,
CKpELIMBAHKE ruOpHUI0B NIEPBOTO MOKOJIeHUs. [IpaBuio | YUCThIE IMHUM, TOMUHUPOBAHUE T€HOB

JOMHWHHUPOBAHMA. 3aKkoH pacICIlJICHUA
IIPHU3HAKOB. I'unore3a 4uCTOTHI raMmer.
ITomHOE M HEMOJIHOE JOMHUHHUPOBAHUC.

(monHOE, HEMOIHOE), PACIICIICHHE
B IIOTOMCTBE.
OnuchiBaTh METOJIMKY MPOBEICHUS
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Hemoncmpayuu:

Tlopmpemuwi: I'. Menuenb.

Tabauywl u cxemovl. KMOHOTHOPHUIHOE
CKpEIIMBAHUE U €0 IUTOreHEeTHYeCKas
OCHOBa», «3aKOH pAacCIICIJICHUS U €TO0
[IUTOT€HETUYECKAst OCHOBa», «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MOENU-anTuIMKauu «MOHOTHOpUTHOE
cKkpemBaHue», «HemomHoe
JOMUHUPOBaHUE», repbapuil «['opox
ITOCEBHOM»

I'. MenzaeneM onbITOB MO U3Y4EHUIO
HACJIeIOBaHUs OJHOU Maphl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh copepkanue 3aKOHOB
eauHo00pa3usi TMOPUIOB MEPBOTO
MOKOJICHUSI ¥ 3aKOHA PaCUICIIICHUS.
OOBSICHATH TUNOTE3Y YUCTOTHI TaMET.
3anuceIBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUS, OOBSICHATH €r0o
IIUTOJIOTUYECKHE OCHOBBI U PeIlIaTh
TCHETHYECKHUE 3a/1a91

Ha MOHOTHOPUJIHOE CKpEIIMBaHUE

6.3

Jurubpuanoe
CKpEIIMBaHHUE.
3aK0H HE3aBHCHUMOT'0
HAacJeIOBaHUS
MIPU3HAKOB

JlurnOpuaHoe cKpeiuBanue. 3aKoH
HE3aBUCHUMOT0 HAaCJIeI0BaHUs
npu3HaKoB. LluToreHeTnuecknue OCHOBBI
JUTHOPUTHOTO CKPEIIUBAHMUS.
AHaIM3UPYIOIIEE CKPELTUBAHUE.
Hcnonp30BaHnE aHATM3UPYIOLIETO
CKpEUIUBAHUS JJIsI ONIPEICTICHUS
re€HOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemui: 1'. MeHnens.

Tabauywl u cxemol. «JIurudpugHoe
ckpeuuBanue», «llutonornueckue
OCHOBBI TUTUOPHUIHOTO CKPEITUBAHUS.
Obopyoosarue: MOJICTb- aANTUTUKALIHAS
«JIlurubpuIHOE CKPEIINBAHUE

PackppiBaTh conep:kaHue TEPMUHOB U
MOHATUHN: TUTHOPUIHOE CKPEIIMBAHUE,
aHAJIM3UPYIOILEE CKPELIUBAHHUE.
OnuceiBath onbIThl ['. Menaens

10 U3YYEHUIO HACJIENOBAHUs JIBYX Map
IIPU3HAKOB Y FOPOXa IOCEBHOTO.
PackpsiBaTh conepxaHue 3aKOHa
HE3aBUCHUMOI0 HACJIEOBAaHUS TPU3HAKOB.
[IpumeHATP MATEMATUYECKUI pacyeT

C MOMOIIBI METO/A ITEPEMHOKEHUS
BEPOSITHOCTEN M 3aIIUCh C MOMOUIBIO
(EHOTUMMYECKUX PaJUKAIOB
paciernieHus: TPU3HAKOB y TOTOMKOB
1o (peHOTHUIy U TeHOTHUILY.
3anuceiBaTh CXEMbl JUTHOPUIHOTO
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CKpCIINBAHUA, OOBSACHATH €TI0
OUTOJIOTNYCCKUC OCHOBLI U pCIIATh
IFrCHCTUYCCKHUEC 3aJa491 Ha I[I/IFI/I6pI/II[HOG
CKpCUINBAHUC

6.4

CoemienHoe
HacJIeJOBaHUE
MIPH3HAKOB

CuenyieHHOE HACJIEJOBAaHNUE PU3HAKOB.
Pabora T. Moprana 1o crenjieHHOMY
HacJeI0BaHUIO reHoB. Hapymenue
CIEIIJICHUS TEHOB B pE3yJIbTaTe
KPOCCHHTOBEpa. XpOMOCOMHAas1 TEOPHS
HACJICACTBEHHOCTH.

['eHeTHueCKUE KapTHI.
Hemoncmpayuu:

Iopmpemui: T. Mopras.

Tabauysl u cxemol: «Mero3»,
«['eHeTHUECKHE KapThl PaCTEHUH,
JKUBOTHBIX U YEJIOBEKA»,
«BzanmoeicTBre allIeIbHBIX TEHOBY.
ObopyooeaHrue: MUKpOIIpETIapaT
«Jlpo3oduia» (Hopma, MyTanuu GopMbl
KPBLIbEB U OKPACKH TeJIa), MUKPOCKOII,
Mojenb-anminkanus «llepekpéct
XPOMOCOM.

Jlabopamopuvie u npakmuueckue
pabomot:

Jlabopartopnas pabota Ne 5. «M3yueHue
pe3yIbTaTOB MOHOTMOPUIHOTO

U TUTHOPUIHOTO CKPEIMBAHUS

PackpeiBath copepxaHne TEPMUHOB U
ITOHSATHUM. CLUEIJIEHHOE HACJIEI0BAHUE
MPU3HAKOB, PEKOMOUHAITUS TEHOB,
TEHETUYECKUE KAPThI XPOMOCOM,
MOpraHu/aa.

HaspiBath OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOM TEOpUHU
HaclsiencTtBeHHocTH 1. Moprasna;
PacKpbIBaTh COJIEpKAHUE PAOOTHI

T. Moprana 1o CuersieHHOMY
HACJICIOBAaHUIO TEHOB U MPUYUHBI
HAPYLIEHHUSI CUCTUICHUSI MEXKY T€HAMMU.
3anuchIBaTh CXEMbI CKPEILIMBAHUS

IIPU CLEIIECHHOM HACIIEJOBAaHNH,
OOBSCHATH MPUYUHBI PEKOMOMHAILIUN
TEHOB, OIPEIECIIATh YUCIIO TPYIII
CUECIUICHUSI T€HOB; PeIIaTh T€HETHYECKUE
3a1a4M Ha CLENJIEHHOE HACJIEI0BAHUE
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y Ipo30¢uiIbl Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | ['eneruka nomna. I'eneruka nosa. XpoMoCOMHOE PackpsiBaTh cozepxaHue TEPMUHOB U
HacnenoBanue onpeneneHue 1noja. Ayrocomsl U MOHATUIN: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, IIOJIOBBIE XPOMOCOMBIL. ['OMOramMeTHbIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C IT0JIOM reTepPOraMeTHbIE OPTraHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHBIN

HacnenoBaHue npru3HaKoB, CHEIUICHHBIX | [TOJI, CUEIJIEHHOE C MTOJIOM HACJEI0BAHHE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH LIUTOJIOTUYECKUE OCHOBBI
Ilopmpemur. I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma ONPEIEIICHUS
H.. BaBunos. [10J1a Y Pa3JIMYHBIX OPraHU3MOB.
Tabauyel u cxemwl: «I'eneTrka nona», CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HACJIEI0BAHMSI, HAaCJIEA0BaHUs IPU3HAKOB, CLEMIJIEHHBIX
CLEIJIEHHOTO ¢ IoJI0M», «KapuoTumsl Y HE CLEIUICHHBIX CIlosioM. Pemars
YeJI0BEKa M JKMBOTHBIX» TEHETUYECKHUE 3a/1a4X Ha HACIIEIOBAaHUE
CLEIJICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MeHYMBOCTb. N3meHunBoCTh. Buabl n”3MEHYMBOCTH: PackpeiBats copepkaHue TEPMUHOB U
Henacnencreennas HEHACJICCTBEHHAS U HACJIEICTBEHHAS. MTOHSATHUI. U3MEHYUBOCTD,

U3MEHYUBOCTD Ponb cpenpl B HEHACIECTBEHHOU HACJICACTBEHHAs! U3MEHYUBOCTb,

M3MEHUYMBOCTH. XapaKTEPUCTUKA
MOU(DUKAITMOHHON U3MEHYHUBOCTH.
BapuanuoHHbIN psaa v BapualliOHHAS
kpuBas. Hopma peakiiuy npu3Haka.
KommuecTBeHHBIC M KaUEeCTBEHHBIE
MPU3HAKU U UX HOpMa PEaKIuu.
CaoiicTBaMou(DUKAIIMOHHON
W3MEHYHUBOCTH.

HEHACJIEeJICTBEHHAs] K3MEHYUBOCTD,
MoaU(UKAIIIOHHAS U3MEHYUBOCTb,
BapUALMOHHBIN PsiJl, BAPUAHTA,
BapHallMOHHAsI KpUBasi, MPU3HAK,
HOpMa peaKiiu, KOJIMYEeCTBEHHbIEC U
KaueCTBEHHBIE MTPU3HAKH.
KnaccuduunpoBaTh BUIbI
WU3MEHYMBOCTH U BBISBISITH UX
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Jemoncmpanyuu:

Tabauyvl u cxemol: «<BUABI
U3MCHYHMBOCTH», «MoauduKamoHHAs
M3MEHYUBOCTBY.

Jlabopamopuwie u npakmuueckue
padomowi:

Jlabopatopnas padota Ne 6. «M3yuenue
MOJU(DUKAIIMOHHOW U3MEHUYUBOCTH,
MIOCTPOCHHE BAPUAIMOHHOIO psJia U
BAPUALIMOHHOW KPUBON»

OumosorndecKue 0COOCHHOCTH.
[Tepeuunciars cBoMCTBa
MOAU(PUKAIMOHHON N3MEHYUBOCTH H
OOBSICHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
PaznuyaTth KOJMYECTBEHHBIE U
KaueCTBEHHbIE TPU3HAKU; CTPOUTH
BAPUALIMOHHBIN pAJl, BApUAITMOHHYIO
KPUBYIO, BBIUUCIIATH CPEHEE 3HAUCHUE
MpU3HaKa

6.7

Hacnencrsennas
W3MEHYUBOCTD

HacnencrBenHas, Wi reHOTUITMYECKas
M3MEHYMBOCTh. KoMOMHaTHBHAS
W3MEHYUBOCTh. M€EN03 U TOJIOBOU
MPOIIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTH. MyTarimoHHas
M3MEHYHUBOCTb.

Knaccuduxaius Myraiuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa v MpUYMHBI MyTalLIH.
MyrtareHHbie (aKTOphbI.

3aKOH rOMOJIOTUYECKUX PSJIOB

B HACJIE€ACTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunosa. BuesaepHas
HACJIeACTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpauuu:

Topmpemuwi: I'. ne ®pus, H. 1. BaBunos.
Tabnuywvl u cxemsr: «MyTallMOHHAs

PackpeiBaths coaep:kaHue TEpPMUHOB U
MOHSTHUI. HACJICACTBECHHAS
W3MEHYNBOCTh, KOMOMHATUBHAS
M3MEHYUBOCTh, MyTAllMOHHAS
W3MEHYUBOCTh, MYTAHT, MYTallUH:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIC;
MOJIUTUIONWS, AHEYIUIOU IS, MyTareHbl.
XapaKTepHu30BaTh HACIICICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKHX PSJIOB

B HACJICJCTBEHHOM M3MEHYMUBOCTHU

H. 1. BaBuiioBa 1 0OBICHSITH €T0
3HAYCHME 1T OMOJIOTHH U CEJIEKIIHH.
KnaccudunmpoBats MyTaruu: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIE Y IIPUBOJIUTH
IIPUMEPBI MyTaLUM.

OOBSACHITH TPUUMHBI BOBHUKHOBEHUS
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U3MEHUYUBOCTBY.
ObopyoosaHue: MUKPOCKOII,
MuKporpenapar «/Ipozopuna» (HopMma,
MyTanuu GOPMBI KPBUTBEB M OKpacKa
Tela); KOMHATHBIC PaCcTEHHS C TIECTPOM
OKpAaCKOM JIMCTHEB.

Jlabopamopmuvie u npakmuueckue
padoomuwi:

Jlaboparopnas padota Ne 7. «AHanu3
MyTaluid y Ap0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

MyTaIui, pojib GakTOpOB-MyTareHoOB.
CpaBHUBaTh BUIBI MyTalWii; BBIABIATH
IIPUYUHBI HACJIEICTBEHHON
U3MEHYUBOCTH, UCTOYHUKU MYTarcHOB
B OKpY)Karomiei cpene (KOCBEHHO).
XapaKTepu30BaTh BHESAICPHYIO
HACJIEICTBEHHOCTh U U3MEHYHMBOCTD

6.8

['eneTuka yemoBeka

I'enetuka yenoseka. Kapuorun
YyeJIOBEKa.

OCHOBHBIEC METO/bI TCHETUKHU YEJIOBEKA!
IreHeaJOTMYeCKUM, OJTM3HEIIOBBIHT,
IIUTOTCHETHYSCKNUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMeHHOE onpeieieHue TeHOTUMNA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUITMPOBAHUE, B TOM YHCJIE

¢ nomompro [111P-anamm3a.
Hacnencreennnie 3a001eBaHUs
YyeJIoBeKa: TeHHbBIe 00JIe3HHU, O0JIC3HH

C HacJIeICTBEHHOU
MPEAPaCIIOI0KEHHOCTHIO0, XPOMOCOMHBIE
oose3un. CoMaTH4ecKue u
T€HEPAaTUBHBIC MYTALUU.

PackpbiBaTh copepkaHre TEPMUHOB U
MIOHATUI: KAPUOTHUII YEIOBEKA,
IIMTOrC€HETUYECKUI METO/I,
reHeaJOTUYECKUI METO/I, POJIOCTIOBHBIE,
OJM3HEIOBLIA METOJI, HACJIEACTBEHHbBIE
0ose3nu: (MOHOTCHHBIE,

C HACJICJICTBEHHOMN
MPEPacIioOKEHHOCTBIO,
XPOMOCOMHBIE), MEIUKO-TEHETHUECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsaTe 0COOCHHOCTH U3YICHUS
TE€HETHUKHU YEeJIOBEKa; MPUBOIUTH
IpUMeEphI HACJIEICTBEHHBIX 00JIe3HEH
YyeJI0BeKa, XapakKTepPU30BaTh METOIbI UX
PO HUIAKTUKH; OOOCHOBBIBATH 3HAUEHHUE
MEJINKO-TeHETHYECKOTO
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CrtBosioBbie KiIeTKU. [[puHIIUTIBI
3I0pOBOTO 00pasa >KM3HM, TMArHOCTHKH,
PO HIIAKTHKY U JICUCHUS TEHETUICCKUX
Ooiie3Heri. MeaIuKO-TeHETUYECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKON T€HETHUKHU

B MIPEJOTBPAIICHUU U JICUCHUHN
IreHEeTUYECKHUX 3a00JIeBaHUH YeIOBEKa.
Jlemoncmpavyuu:

Tabauywvr u cxemwt: «<Hacnegopanue
pe3yc-pakropa», «I'eHeTuka rpymi
KpOBUY.

Jlabopamopuvie u npaxmuyeckue
paoomuwi:

[TpakTrueckas pabora No 2.
«CocTaBJieHHUE U aHAJIU3 POJIOCIOBHBIX
YyeJoBeKa»

KOHCYJIbTHPOBAHHU.
BBISBISATE 1 CPaBHUBATH MEXKIY COOON
JIOMUHAHTHBIEC U PELECCUBHBIC IPU3HAKU
YeJI0BEeKa.

CocTaBisTh U aHATM3UPOBATH
POAOCIIOBHBIC YETIOBEKA

Hroro uacoB 1o teme

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBBI

OMOTEXHOJIOT MU

7.1

Cenekuus Kak HayKa
U Tpolecc

1

Cenekuus Kak HayKa v Ipouecc.

3apoKICHUE CEJICKIIUA U JTOMECTUKALIMS.

Yuenue H. U. BaBuiosa o nieHTpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHUM.

LleHTpBI TPOUCXOKIACHUS TOMALITHUX
KUBOTHBIX.

Copr, nopoja, mramm.

PackpsiBaTh conep:kaHUE TEPMUHOB
Y MOHATHUU: CEJIEKLIUSA, COPT, OPO/a,
LITaMM, JIOMECTHKALINS, WIH
OJIOMAIlIHUBAHUE, LIEHTPbI
MHOT000pa3usi U MPOUCXOXKICHUS
KYJBbTYPHBIX PACTEHUU U
KUBOTHBIX, THOpUAM3AIINS,
HCKYCCTBEHHBIN OTOOP.
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Hemoncmpayuu:

Iopmpemwi: H. 1. BaBunos.
Tabauysl u cxemwl: kapta «LeHTpBHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJIbTYPHBIX pacTeHui», «Ilopoasl
JIOMAIIIHUX KUBOTHBIX», «CopTa
KyJbTYPHBIX PACTCHUII».
ObopyodoeaHue: MyISKU TIIOJ0B U
KOPHEIUIOAO0B AUKUX (HOpM U
KyJbTYPHBIX COPTOB PacCTCHUII;
repbapuii «CeslbCKOX03sIIICTBEHHbIE
pacTeHUs»

Ha3zbiBaTh 1 cCpaBHUBATH OCHOBHBIE
ATaNbl Pa3BUTHUS CENEKIIUU.

Wznarate yuenune H. U. BaBunoa

O LIEHTpaxX MPOUCXOXKACHUS KyIbTYPHBIX
pacTeHHIi; pa3uyaTh HEHTPhI HA KapTe
MHPA, CBSI3bIBATH UX MECTOIOJI0KECHUE

C o4aramu BO3HUKHOBEHMS IPEBHEUIIINX
[ABWJIA3AIAN.

CpaBHUMBaATh COpTa KYJbTYPHBIX
pacTeHui, MOPOJIbl JOMAITHUX
KUBOTHBIX U UX JUKHUXIPEIKOB.
OueHuBaTh poib CENECKINU

B 00€CTEUEHUH MPOI0BOIHCTBEHHOM
0€30MacHOCTH YeJIOBEUECTBa

7.2

MeTtonasl 1
JIOCTHDKCHUS
CEJIEKIIMU PACTCHUI
M JKUBOTHBIX

CoBpeMeHHbIE METObI CEIEKIINN.
MaccoBblif 1 UHAUBUAYAIbHBIA OTOOPHI
B CEJIEKI[MU PACTEHUN U KUBOTHBIX.
OueHka sKcTepbepa.
BIM3KOpoICTBEHHOE CKPELIMBAaHUE —
uHOpuUHT. YucTas TuHUS.
CKpelmBaHue YUCTHIX JTMHHM.
['eTeposuc, v rudbpuHas cuma.
HepoxacTBenHoe ckpemuBanue —
ayrOpuauur. OtnanéHHas
rudopuan3anus 1 e€ yCcrexu.
HcKycCTBEHHBINM MyTareHes3 u MoJiyueHue
MOJIMIUIONJOB. JloCTHXEeHUs celeKkuun

PackpbiBaTh conepkaHre TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBIA 0TOOp, MHAUBUYAJIbHBIN
0TOOp, PKCTEPhED, OTUZKOPOICTBEHHOE
CKpEIIMBaHUEe, YUCTask JIUHUS, T€TEPO3HLC,
HEPOJCTBEHHOE CKpEILMBAHHUE,
VCKYCCTBEHHBIN MYTarcHes,
nosiirion ibl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro u
WHIUBUYaIbHOT0), BH/IbI
rubpuan3anuu (OJIM3KOPOJICTBEHHON U
OTIAJICHHOM), CHOCOOBI MOTyYEHUS
MOJIUTIJIOUTIOB.
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pacTeHul, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Hemoncmpayuu:

Topmpemuwi: 1. B. MuuypuHs,

I'. 1. Kapnieuenko, M. @. I1BaHoB.
Tabauyel u cxemwvr: «OTAATCHHAS
ruopuau3anus», «PaboThl akageMuKa
M. ®. Banosa», «Ilommmmongusa».
ObopyodoeaHue: MyJISKU TII0JI0OB U
KOPHEIUION0B TUKUX POpM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopuusie u npakmuuecxkue
paodomoi:

Okckypcusi «OCHOBHbBIE METOJIBI U
JOCTUKEHUS CEJIEKIIMU PACTEHUN U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
IeMEeHHYI0 pepmy,
COPTOUCIIBITATEIBLHBIN Y4aCTOK

WA TEIIMYHOE XO35AHCTBO)

[IpuBOIUTH TIPUMEPHI JOCTUKEHUMN
CEJIEKIIUY PACTEHUMN U )KUBOTHBIX

7.3

buorexnosorus
KaK OTpacib
MPOU3BOACTBA

buorexHosnorus kak oTpacib
MMPOM3BOACTBA. ['€HHAasd UHKEHEpUs.
Otanbl co3ganus pekomOuHanTHou JIHK
Y TPAHCTEHHBIX OpraHu3MoB. Kierounas
MHXeHepus. KileTouHbIe KyJIBTYpBI.
MHUKpPOKIIOHATIbLHOE PAa3MHOXKEHUE
pacrenuii. Kiionnposanue
BBICOKOITPOTYKTUBHBIX

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIETOUHAas
WHXEHEpHsI, T€HHas HH)KEHEpUs,
KJIOHUPOBAHUE, TPAHCTE€HHbIE
opranusmsl, MO (renetTnuecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapaxkTepu3oBaTh OUOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CEIbLCKOXO03SMCTBEHHBIX OpPraHn3MoOB.

OKOJIOTMYECKAE U ITHYECKUE MPOOIIEMBI.

I'MO — renetnuecku
MOAU(HUITUPOBAHHBIC OPTAHU3MBI.
Jemoncmpayuu:

Tabnuysl u cxemvt. «OOBEKTHI
ouorexuonorun», «Kaerounsie
KYJbTYPbI U KIIOHUPOBAHUEY,
«KoHCTpyHpoBaHUE U TIEPEHOC T'EHOB,
XPOMOCOM)»

JOCTHIKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIIIJICHHOCTH, CCIIbCKOT'O XO03S1CTBA

Y MEIUIIMHEI.
[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHBIE METO/Ibl U JIOCTHKEHHUS
OMOVHKEHEPHH.

OOcyx1aTh 3KOJIOTHYECKHUE U
TUYECKHE ACHEKThl HEKOTOPBIX
Uccae0BaHUM B 00J1acTU
OnoTexHONMOTUU (KIIOHUPOBAHUS,
HCKYCCTBEHHOTO OILIOIOTBOPCHHS,
HaIPABJICHHOTO M3MEHEHUS TCHOMA H
CO3/IaHMsI TPAHCTEHHBIX OPTaHU3MOB)

Htoro 4acos 1o Teme 3
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJACC
Haumenosanue
No KommyecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3zesioB U TEM [TporpammHoe conepxkaHue
/1 4acoB o0 y4Jaromuxcs

y4eOHOTr 0 TIpeIMeTa

Tema 1. DBOJMIOINOHHAA OMOJIOTUA

1.1 | OBosronyst ¥ METOIBI 1
e€ n3ydeHus

[IpeanockuIKu BOZHUKHOBEHUS
ABOJIOLMOHHOW TEOPHUH. DBOJIIOIUOHHAS
TEopHs U €€ MEeCTO B OMOJIOTHUHU.
BrnusiHue 3BOIIOIIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUH U JPYTHXHAYK.
CBuETENBCTBA HBOIIOLUY.
[TaneoHToNOrNYECKHUE:
MOCJIEIOBATENBHOCTD MOSIBJIEHUS BUI0B
B MAJICOHTOJIOIMYECKOM JIETOHUCH,
nepexoaHble (POPMBI.
buoreorpaduueckue: cxoacTBo u
paznuure payH uQiaop MaTEpPUKOB U
OCTPOBOB. OMOPHOIOTUYECKUE: CXOJCTBA
U pa3nuus SMOPUOHOB Pa3HbIX BUJIOB
IO3BOHOYHBIX.
CpaBHUTEIHLHO-AHATOMUYECKUE!
TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pPYIMMEHTapHbIE OPTraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTU U OCHOBHBIX

PackpeiBaTh comepkanue TEPMUHOB H
TTOHSTHI. YBOJTFOIHS, TIEPEXOTHBIC
dbopMbI, PUIOTEHETUYSCKUE PSIBI,
BUJIBI-DHICMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apOJIBIIIEBOI0 CXOJICTBA,
OMOTeHEeTUYECKU M 3aKOH,
TOMOJIOTUYHBIC U aHAIOTUYHBIC
OpraHbl, pyAUMEHTAPHBIC OPTaHHI,
aTaBU3MBL.

[lepedncnsaTe OCHOBHBIC ITAMBl PA3BUTHSI
ABOJIOLMOHHOW TEOPHH.
XapaKTepu30BaTh CBUJICTEIIHCTBA
HBOJTIOIMH: TTAJICOHTOJIOTUYECKHE,
ouoreorpaduieckue,
IMOPUOJIOTHYECKUE, CPABHUTEIHHO-
AHATOMHYECKHE, MOJICKYIISIPHO-
OMOXMMUYECKHE.

[IpuBOAMTH TIPUMEPHI MTEPEXOTHBIX
dbopM OpraHu3MoB, (HHIOTCHETHYSCKUX
PSIIOB.

[TpuBoauTh POPMYIHPOBKH 3aKOHOB
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MeTa00JIMYECKUX NyTEH Yy BCEX JKHUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwr: K. JIunneit, X. b. Jlamapk,
Y. JapsuH, B. O. KoBanesckuii,

K. M. Bap, DO. I'ekkens, @. Mrosnep.
Tabauywvt u cxemol. «Pa3BuTHe
OpPraHUYECKOro MHpa Ha 3emiie»,
penbedHble TaONULbl «3apO/IbIIIN
MIO3BOHOYHBIX KUBOTHBIX»,
«ApXEONTEePUKC.

Obopyoosanue: duoreorpaduueckas
KapTa MHUpa; KoJuleKuusi «DopMel
COXPaHHOCTH MCKONAEMBbIX KUBOTHBIX U
pPaCTEHMIT»; BIaKHbIE ITPENapaThl
«Pa3Butre HacekoMoroy, «Pa3Burtue
JSITYIIKA

OMOreHEeTUYECKOro 1 3apoAbIIICBOIO
CXO0ACTBAa

1.2

Ucropus pazsutus
MPEICTaBICHUN
00 IBOJIOIIUHU

OBomonmonHast teopust Y. Jlapeuna.
[TpeamochIKN BOSHUKHOBEHHSI
napBUHU3MA. [IBIDKYIIME CHITBI
IBOJIFOIMH BHUIOB 110 [lapBUHY
(M30BITOYHOE Pa3MHOKEHUE

IpU OrPaHUYEHHOCTH PECYpPCOB,
HeolpeenéHHas U3MEHUYUBOCTD,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTH4ecKasi TeOpHs IBOTIOINN

PackpriBath copepxanue TEpMUHOB U
MMOHSTHUM . CHCTEeMAaTHKa, €CTSCTBEHHBIN
U MUCKYCCTBEHHBI OTOOD.
XapaKkTepu30oBaTb OCHOBHBIC
ABOJIIOIIMOHHBIC HJIEH, KOHIICIIIINN U
TEOpUM; CPABHUBATH B3TJISI/IBIHA BUJ U
sposmonuto K. JImnnes, X.b. Jlamapka,
Y. dapsuHa.

OuenuBath BKJIaJ JIMHHES B pa3BUTHE
CHUCTEMATHKU U OOBSCHITH TPUHITUTIBI
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(CTD) u €€ OCHOBHBICTIOIOKEHHSI.
Hemoncmpayuu:

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

Tabauysl u cxemor: «[lomynauum»,
«Kapra-cxema Mapupyra nyTeneCTBHs
Y. JapBuna», «®opmbl 00pbObI

3a CYIIECTBOBaHUE», «ECTECTBEHHBIN
ot0op», «MHOroodpasue copToB
pacteHuii», «MHoroodpasue nopoa
KUBOTHBIX»

OMHApHON HOMEHKJIATYpBHI.
XapaKTepu30BaTh COJIEPKAHUE U
3HAYEHUE DBOJIFOLIMOHHON KOHUEIIINN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMHYECKHE
MPEANOCHIIKH BO3HUKHOBEHUS
ABOJIOLMOHHON Teopuu Y. [lapBuHa.
PackpbiBaTh copepxaHue 3BOIIOLMOHHON
teopun Y. JlapBuHa; CpaBHUBATH
HEONPEAETEHHYIO U ONPEACIIEHH VIO
M3MEHYHMBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOp, (hopMbI OOPHOBI
3a CYILIECTBOBAHMUE.

OnuchIBaTh MOJOKEHUSI CUHTETUYECKOU
teopuu dBomonKH (CTD) U 0OBACHATH
e 3HaueHHUe MJIs1OMONIOTUN

1.3

Buna: kpurepun n
CTPYKTYpa.
[Monmymsims kak Kak
3JIEMEHTapHas
€JIMHUIIA BUJIA

MukposBomronus. [Tonmysinust kak
€AMHULIABUAA U DBOJIIOLIUH.
Jemoncmpayuu:

Tabauywl u cxemsr: «llomynsmum,
«MyTaloHHasi U3MEHYUBOCTHY.
ObopyoosaHue: MUKPOCKOTI,
Mukpornpenapat «JIpo3oduia» (Hopma,
MyTaruu (OPMBIKPBUILEB U OKPACKH
Tena), Moenb-anmiukaius «[lepekpécr
XPOMOCOMY.

PackprsiBaTh cosiepkaHue TEPMUHOB U
MTOHSTHIA : MUKPOABOJIFOIINS, BUI,
KpUTEPHUH BUQ, apeasl, IO yIIsIIHs,
reHo(oH 1, MyTanuu, KOMOWHAIIUN
TE€HOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHYCCKYIO SANHUILY U
I[EJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Boeinensats kputepuun Buaa
(Mopdonorudeckuii, GPU3MOIOrHUECKHUI,
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Jlabopamopuvie u npakmuyeckue
pabomuwi:

Jlabopatopnas padora Ne 1. «CpaBHeHHe
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPHUIO»

OMOXUMUYCCKHM, TCHCTUYCCKHIA,
AKOJIOTUYECKUH, reorpaduueckuii) u
MPUMEHSATHh KPUTCPUU TSI OTTUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu3oBaTh MOIMYJSIITUIO0 KaK
CTPYKTYPHYIO €IMHUITY BUJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJISAIHAIO TT0 OCHOBHBIM
MOKa3aTelisiM: COCTaB, CTPYKTypa

1.4 | JIswxyiue cuibl Jsroxkymme cuibl (pakTopsl)sBosonun | PackpeiBaTh conepkaHue TEPMUHOB U
(a;memeHTapHBIE BUJIOB B MpHpojie. MyTallmoHHbIN MOHATHI . KOMOMHATUBHAS
(haKTOpPBI) IBOJTIOLIUN MpoIIecc 1 KOMOMHATHUBHAS W3MEHYHMBOCTb, MYTAI[UH, MyTallMOHHBIH
U3MEHYHMBOCTD. [lOMyIsmOHHbIE BOJTHBI | MPOLIECC, NOMYISIUOHHBIE BOJIHBI,
u jnpeiid renos. M3omsanus u Murpanus. | Apeid T€HOB, W30JSLNS, MUTPALIUU.
Hemoncmpauuu: XapaKTepu30BaTh AJIEMEHTAPHBIE
Tabauywvl u cxemvl: «JIBUXKyILIHE CUITBI (bakTOpBI SBOJIOINH: MYTAI[MOHHBIHI
ABOJIIOITAN mporiecc, KOMOMHATUBHAS
W3MEHYHMBOCTD, IMOMYJISIIHOHHBIC BOJHBI,
TpeiQ TeHOB, W3OJIAIUS, MUTPAITH.
YcranaBnuBaTh MPUUYUHHO-
CJICJICTBCHHBIC CBSI3U MEKTY
MEXaHU3MOM U Pe3yJIbTaTOM JACHCTBUS
JBHOKYIIMX CHJI (dJIEMEHTapHBIX
(haxTOpOB) IBOFOIUH
1.5 | EctecTtBenHbIi 0TOOD EcrecTBenHbI 0TOOp — Hanpapistomui | PackpbiBaTh conep:kaHue TEPMHUHOB U

u ero Gopmbl

(bakTop IBOIIOIUH.
dopMBbI €CTECTBEHHOT'0 0TOOPA.

MOHSATHI. €CTECTBEHHBIH 0TOODP, O0phbOa
3a CYIIECTBOBAHUE.
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Hemoncmpayuu:
Tabauywvl u cxemol. «ECTECTBEHHBIN
otbop», «boprba 3a cymiecTBOBaHHE

OnuceIBaTh MEXaHU3M JICUCTBUS
€CTECTBEHHOT'0 0TOOpa.
XapakTepr3oBaTh (POPMBI €CTECTBEHHOTO
oroopa (ABMKYIIUH, CTAOUIU3UPYIOLIHA,
TU3PYNTUBHBIN) U CPAaBHUBATH UX MEXKIY
COOOH.

XapaktepusoBatb 60pbs0y

3a CYILLIECTBOBAHUE U CPAaBHUBATh €€
BUIBI (MEXBHIOBAsI, BHYTPUBHUIOBAS,
0opr0Oa ¢ HeOIaronpUsATHBIMU
(akTopamMu BHELIHEH CpEbl)

1.6

PesynbraThl
ABOJTIOITHH:
MPUCTIOCOOJIEHHOCTh
OpPraHW3MOB U
BHUJ1000pa30BaHUE

[Iprcnoco0IeHHOCTh OPraHu3MOB
KaK pe3yJabTaT 3BoJitonud. [Ipumepsr
MPUCTIOCOOJIEHUN Y OPraHU3MOB.
Apomopd 036l U U0 AT TAIIUH.
Buau BumoobpazoBanue.

Kpurepun Buga. OcHoBHBIE (HOPMBI
BH1000pa30oBaHus: reorpaduyeckoe,
HKOJIOTHYECKOE.

Jemoncmpayuu:

Tabauyvt u cxemur:
«IIprucroco0ICHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUI000pa3oBaHUE,
«IKOJIOTHIECKOE BUI000pa30BaHUECY.
Obopyoosanue:

KoJuteKIus «IIpuMepsl 3aIMTHBIX
MIPUCTIOCOOJIEHUH Y )KUBOTHBIX,

PackpbiBaTh coniepikanre TEPMUHOB U
MOHSATHUI: TPUCTIOCOOJIEHHOCTb,
MOKPOBUTEIILCTBEHHAS U
MpeocTeperaromas OKpacka,
MacCKHPOBKa, BUI000pa30BaHHUE.
OmnuceIBaTh MEXaHW3M BO3HUKHOBEHUS
MPUCTIOCOOJIEHUN Yy OPraHU3MOB.
BBISABIIATE 11O M300paKeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX TIperapaTax MpuMepsbl
MPUCTIOCOOJICHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIIOBHUSIM CPEJIbI
oOuTaHus, TOKA3bIBaTh OTHOCUTEIHLHYIO
1€J1eCO00Pa3HOCTh MPUCTIOCOOTICHU.
XapakTepusoBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHUs;
OIMCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUTIEKITUSI HACEKOMBIX C Pa3TUIHBIMHU
TUTIAMHU OKPACKU; HabOp TIOJ0B U
CEMSH.

Jlabopamopuvie u npakmuuecxkue
paobomuwi:

JIabopartopnas padota Ne 2. «Onucanue
IPUCTIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOT'O XapaKTepa»

(OpPMBI PKOJIOTHYECKOTO U
reorpaguIecKkoro BUI000pa3oBaHus

1.7

Hampasnienus u mytu
MaKpO3BOJIIOLIUU

MaxkposBomronus.

dopMebI 3BOJTIONAH . (hUIICTHYECKAs,
JIMBEPreHTHasl, KOHBEPIeHTHAs,
napajuiensHasi. HeodpatuMocTh
sBoonmu. Iporncxoxnenue

OT HECHEIUAITU3UPOBAHHBIX
IPEJIKOB.

[Iporpeccupyromas cnequanan3anusl.
AnanTvuBHasA paauaus.
Jlemoncmpavyuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabauywvl u cxemwv: «ApomMopho3bI»,
«mnoananranumn», «O01as
JIereHepanus».

Obopyoosanue: mojaenb «OCHOBHBIC
HAIPABJICHUSI DBOJIONUN»; 00BEMHAs
Moenb «CTpoeHre TOJIOBHOTO MO3ra
TTO3BOHOYHBIX»

PackpriBaTh conep:kaHne TEPMUHOB U
HNOHATUN: MAKPO3BOIIOLMS, (PUIIOTEHES,
OMONOrnYeCcKuil Mporpecc 1 perpecc,
apomopdo3, nuaroaganTanus, oomas
JIereHepalusi, aJjanTUBHAs pajralius.
XapakTepu3oBaTh (POPMbI BOJIOLIUH.
BoisaBiars apoMopdo3sl 1
UN0AIaNTAllid yPACTCHUN U
KUBOTHBIX.

CpaBHUBaTh OMOJIOTHYECKHI Mporpecc
u OuoJjoruueckuit perpecc, apomopdos,
UM0aAanTalyio0 U 00IIyI0
JIEreHepaluIo.

BbIsSBISATH B3aUMOCBSI3U MEXKIY IMTyTIMU
Y HampaBJICHUSAMH HBOJIIOLUU

Yy PACTEHHUU U KUBOTHBIX

Hroro uacoB 1o teme
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Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emJie

2.1

Ucropus xu3Hn

Ha 3eMJI€ U METOJBI
€€ U3yYCHMU.
['unoresbt
MPOUCXOKICHUS
KA3HU Ha 3eMJie

2

JloHay4YHBIE NPEICTABICHUS

0 3apOKJICHUM XU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emuie. aOMOreHe3 UITaHCIIEPMUS.
XUMHUYECKAS] HBOJIOLHA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEIIECTB U3HEOPTraHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHHE
XUMHYECKOUN 3BOTIOLINH.

HavanbsHblie Tamnbl 6M0JI0rM4ecKoi
spomtounu. ['unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3BHHMKHOBEHHE MTPOTOKJIETKHU.
IlepBble KJIETKU U UX 3BOJIOLIHS.
dopMHUpOBaHNE OCHOBHBIX TPYIII
KUBBIX OPraHU3MOB.
Jlemoncmpavyuu:

Ilopmpempui:

®. Pemn, JI. ITactep, C. Muiep,
A. W. Onapus, I'. IOpu.

Tabauywvt u cxemol. «BO3HUKHOBEHHUE
CoJIHEYHOH CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOrO MUPa»,
«PacturenpHas kieTka», <« KuBortHas
KieTka», «lIpokapuornueckas
KJIETKa»

PackpriBaTh conep:xaHue TEPMUHOB U
MOHATUMN: KpEeallMOHNU3M, a0NOTEHE3,
BUTAJIN3M, TTAHCIIEPMUS, OUOTI093,
KoalepBaThl, MPOOMOHTHI, CHMOMOT€HE3.
XapaKkTepu30BaTh METOAbI U3YUCHUS
UCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuncnaTh OCHOBHBIE 3TaIlbI
XUMHUYECKON 1 OUOIOrnYecKon
HBOJIIOLIUU.

W3znarate copepxaHue TUIIOTE3 U TEOPU
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpeanlmoHn3Ma, CaMOTPON3BOIHHOTO
3apoXkIeHus (CIIOHTaHHOTO),
nancriepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. IOpu no nonydyeHunio opraHMuecKux
BEILIECTB U3 HEOPIraHUUYECKUX IIYTEM
aOMOTreHHOTO CUHTE3a
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2.2

OCHOBHEI€ 3TaIIbI
SBOJIIOLIUHU
OpPTaHUYECKOTO MHUPA
Ha 3eMJie, pa3BUTHE
KU3HHU T10 DpaM |
nepuoam

PazButHe xu3HHM Ha 3emIIe MO 3paM U
neprogam. Karapxei. Apxerickas

Y IpOTEPO30KcKas 3phl. [laneo3oickas
apa u e€ MeproIbl: KEMOPHUICKHUIA,
OPJOBUKCKHM, CHITYPUNCKHUU,
J€BOHCKHUM, KAMEHHOYT OJIbHBIM,
IIEPMCKU.

Me3so301icKast 3pa U €€ Nepruosbl:
TPUACOBBIM, IOPCKUI, MEJIOBOM.
Kaiino3zoiickas 3pa u €€ nepuoibl:
1aJ€OreHOBbIM, HECOICHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepHuCTUKA KIUMaTa 1
rEOJIOTUYECKHUX Tpo1eccoB. OCHOBHBIE
ATarnbl 3BOJIIOLMU PACTUTEIIBHOTO U
KUBOTHOTO MHUpa. ApoMOoph0o3bI

y paCTeHUU U )KUBOTHBIX. [l0osiBIEHME,
pacuBET U BBIMUPAHUE TPYIIT AKUBBIX
OpPTraHU3MOB.

Jemoncmpauuu:

Tabauywvl u cxemol. «PazButne
OPraHu4YeCKOro MUPA»,
TCOXPOHOJIOTHYECKast Ta0IuIIa,;
KoJuIeKIUsA «@OpMBbI COXPAHHOCTH
MCKOITA€MbIX KUBOTHBIX U PACTCHUI».
Jlabopamopuvie u npakmuueckue
pabomuwi:

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTHI 0H, 3pa, IEPUO/L,
apoMop(O3bl, UINOATATAIIAH.

3HaTh MOCIEA0BATEIIBHOCTh JOHOB!
KaTapxeu, apxeu, MpoTepo30u,
danepo3oit; Ip: apxeickas,
IPOTEPO30MCKasI, TAIICO30MCKAs,
ME3030MCKasl, KAMHO30MCKas; IIEPUOOB:
KeMOpUICKHI, OPIOBUKCKUH,
CHJIYPUICKUU, IEBOHCKHH,
KAMEHHOYT OJIbHBIN, IEPMCKHM,
TPUACOBBIN, FOPCKUH, MEJIOBOMH,
ITAJICOT€HOBBI U HEOT€HOBBIH,
AHTPOIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOTO MHUPA

110 ApaM U MEPUOJIAM I'E€OJIOTUYECKON
HCTOPUHM; ITAIbI PA3BUTHUS
PaCTUTENBLHOTO U )KUBOTHOTO MUpA.
Brinenuts rmaBHbIe apoMopdo3bl
pPACTEHUM U )KUBOTHBIX.

CpaBHUBaTh MEX1y CO00i
MPEACTABUTENCH CUCTEMATUYECKUX
TPYIIT OPTaHU3MOB, BBISIBIISITH YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOTICHHOCTH
K YCJIIOBUSIM KU3HH
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[TpakTuueckas padora Ne 1. «Uzyuenue
UCKOIMAEMbIX OCTaTKOB pACTEHUN U
KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsi «DBOJIOIHS OPTraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4HbId WIMKpPAEBEIUYECKU My3el)

2.3 | CoBpemeHHast Cucrema OpraHM4eCcKOro MUpa Kak PackpriBath copepxanue TEpPMUHOB U
cucrema OTpakeHUE FBOIONNU. OCHOBHBIE MOHSTHM: CACTEMATHKA, UCKYCCTBEHHAS U
OPTraHUYECKOr0 MUpa CHUCTEMATHYCCKUE TPYIIIBI OPTraHU3MOB. | €CTECTBEHHAs Kiaccudukaius, OuHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, IPUHIIUII
Tabauywl u cxemor. «CoBpeMeHHas MEPAPXUYHOCTH.
CHCTEMA OPTaHUYECKOTO MHpPa» XapakTepu3oBaTb COBPEMEHHYIO
CHUCTEMY OPraHUYECKOr0 MHUpa
2.4 | DBorOIMs YeJIoBeKa DBOJIIOLIMS YETIOBEKA. AHTPOMNOJIOTHS PackpriBath conepxkaHue TEpPMUHOB U

(aHTpOMOreHE3)

KaK Hayka. Pa3BuTue npeacraBiieHA
0 IIPOUCXOXKAEHUN YeoBeKa. MeTonsl
U3y4eHMs aHTpororenesa. CXoAcTBa u
pas3inyus 4esIOBEeKa U )KUBOTHBIX.

CucremaTrnueckoe I0JIOKEHHE YSJIOBEKa.

Jemoncmpauuu:

lopmpemuwi: Y. JlapBuH.
Tabauywl u cxemwvl: «CpaBHEHUE
AHATOMUYECKHUX YEePT CTPOCHUS
YeJI0BEeKa U 4eJIOBEKOOOPa3HBIX
00€3bsIH».

Obopyoosanue: CICTIKA WU
M300paKeHUsI KAMEHHBIX OPYIHMA

MTOHATUI: aHTPOIIOJIOTHS, AHTPOIIOT€HE3,
yenoBek pa3ymHubii (Homo sapiens),
MIPSMOXO0XKJIEHHUE, BTOPasi CUTHAJIbHAS
cucTema.

[TepeuncnsaTe 337241 AaHTPOIIOJIOTUH,
ATanbl CTAHOBJICHUS U PA3BUTUS
MIPEACTABIEHUNA O MPOUCXOKICHUU
YEeJIOBEKA.

N3narate OCHOBHBIE TTOJIOKECHUS
teopuun Y. JlapBuHa, KpUTHUUECKH
OIICHUBATh HEHAYUYHYIO MTH()OPMALIUIO
0 MPOUCXOKICHUN YEJIOBEKA.

3HATh CUCTEMATUYECKOE MOJI0KECHUE
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TIEPBOOBITHOTO YEJIOBEKA: KaMHH-
qorepsl, pyouna, ckpebdia

Bu1a HOMO sapiens, nepednciisars ero
MOp(}OTIOro-aHATOMUYECKHUE TPU3HAKU
Pa3HOro ypOBHS (THI, KJIAcC, OTPS]I

U ap.).

YcraHaBAMBaTh YEpPTHI CXO/CTBA U
pa3IMuMiiuenoBeKa U KUBOTHBIX.
OOBACHATH U OIICHUBATh 3HAUCHUE
Hay4HbIX 3HAHUN O IPOUCXOKIAECHUU
YeJIoBeKa JJ1s1 TOHUMAHUSL MECTa U POJIH
YeJoBeKa B MPUPOAE

2.5

JIBMOKyIIME CUIIBI

(bakTopsl)
aHTPOIIOrCHE3a

JBwxymiue cuibl ((hakTophl)
a"Tporiorenesa. Hacnencrsennas
W3MEHUYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO11ecTBeHHBIN 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUM TPYyaa,
MBIIIJICHUE, PEYb.

Jemoncmpayuu:

Tabauyvl u cxemol: «CpaBHEHHE
aHATOMHUYECKHUX YePT CTPOCHUS YeTIOBEeKa
1 4eJIOBEKOOOpAa3HBIX 00E3bsSHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHUECKUX
HAXOJIOK MPEIKOBCOBPEMEHHOTO
YesoBeKa.

O0opynoBaHuE: MYJSKH
«IIponcxoxaeHue yenoBeka
(maJIeOHTOIOTMYECKHE HAXOIKH )»

PackpeiBath conmepkaHue TEPMHUHOB U
NOHATUH: (DAKTOPBI aHTPOIOr€HE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyauiiHAS OEATEINBHOCTD,
MOJIMMOPPU3M.

XapakTepu30BaTh IBWKYIIINE CUITBI
(bakTophl) aHTpOMOTrEeHE3a!
OHMOJIOTNYECKUE U COLMANILHBIE,
CpaBHUBATh UX MEXKIY COOOMU
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2.6 | OcHOBHBIC CTaaUU OCHOBHBIE CTaIUM ¥ BETBU 3BOJIIOIIUU PackpriBaTh copepkaHre TEPMUHOB U
ABOJIIOLIMM YEJIOBEKa YEJIOBEKa: aBCTPAJIONUTEKH, YeloBek MOHSTUI: aBCTPAJIONUTEK, YEIOBEK

yMmenbid, YenoBek mpsaMOXOIsIIni, YMEJIbIN, YEJIOBEK MPSAMOXOIAIINM,
UYenoBek HeaHIepTalbCKuil, YemoBek HeaHJiepTayel], KpOMaHbOHEIL,
pPa3yMHBI COBPEMEHHOTO THIIA. HEOJIUTHUYECKAsl PEBOIOLIHNS,
Haxonku nckonaeMbIX OCTaHKOB, NEePBOOBITHOE UCKYCCTBO.
BpeMsi CYIIIECTBOBAHUS, 00JIaCTh XapaKTepu30BaTh U CPABHUBATH MEKTY
pacnpocTpaHeHusi, 00BbEM rOJI0BHOTO c0o00l OCHOBHBIE CTaJUU IBOJIOLUU
Mo3ra, 00pas3 >KU3HU, OPYIUsL. YEJI0BEKa: XPOHOJIOTMYECKUI BO3PACT,
emoncmpayuu: apeast pacrpoCTpaHeHUs], 00BEM
Tabauyel u cxemvt: «OCHOBHBIE MeECTa TOJIOBHOT'O MO3ra, 00pa3 *KU3HU U
NAJICOHTOJIOTUYECKUX HAXO/IOK MPEAKOB | Opyaus TpyAa
COBPEMEHHOI'0 YEJIOBEKa»,
«JlpeBHenme Jroau», «/Ipesaue
moan», «llepBble COBpEMEHHBIE JTHOINY.
OO0opynioBaHue: MyJIsSKU
«IIpoucxoxaenne yenoBeka» (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaiblla, KPOMaHbOHIIA); CIICTIKU
WK U300paKEeHHsI KAMEHHBIX 0Py
NEepBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrmepsl, pyomia, ckpebia

2.7 | Yenoseueckue pacel Yenoseyeckue pacel. OCHOBHBIE PackpbiBaTh conepikaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaluy 4eJioBeKa

OOJIBIIME PACHI: €BPOIIEOUTHAS
(eBpaswmiickasi), HErPO-aBCTPAIOUTHASI
(9KBaTOpHaIbHas), MOHTOJIOUIHAS
(a3maTcko-aMepuKaHCKas).

Y TIOHSTHUM: PaChl, pACOTE€HE3, COLUAI-
JApPBUHU3M, PACH3M, METHUCALIUSI.
XapakTepu3oBaTb U CPaBHUBATH
IIPEACTABUTEIICH UEJIIOBEUECKUX Pac,
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YepThl IpucocoO01eHHOCTH
MPEACTABUTEIICH YETIOBEYECKUX Pac

K YCIJIOBUSIM CYILIECTBOBaHUA. EAMHCTBO
yesoBeueckux pac. Kpurnka
COLIMAJIBHOTO JapBUHU3MA U PACH3MA.
Hemoncmpayuu:

Tabauysl u cxemot. «YemoBeueckue
pace»

PacKpBIBATH MPUIMHBI B MEXaHU3MBI
pacoreHesa, MepeurcisTh U MPUBOIUTH
IpUMEPBI IPUCIOCOOICHHOCTH YeIOBEKA
K YCIIOBHSIM CPEJIbl, TPHMEPHI
IPUCIIOCOOUTEIHLHOTO3HAUEHUST PACOBBIX
IPHU3HAKOB.

JloxaspIBaTh €AMHCTBO BHaa HOMO
sapiens, Hay4HyI0 HECOCTOSATEIBHOCTh
PacOBBIX TCOPUH, UJICH COIMAIBHOTO
JapBUHM3MA U pacu3Ma

Hroro gacoB mo Teme 9
Tema 3. OpranusMbl 1 OKpY:Kalolias cpeaa
3.1 | Oxomorus Kak Hayka 1 DKoJIOTHA KaK Hayka. 3ajaduu pasaensl | PackpeiBaTe comepkaHue TEPMUHOB U
HKOJIOTUH. MOHATHIA: SKOJIOTHsI, TIOJICBBIE
MeTonbl KOJIOTUYECKUX MCCIICAOBAHUM. | HAOIIOACHUS, SKCIICPUMEHTHI,
DKOJIOrHuecKoe MUPOBO33pPEHHE MOHHUTOPUHT OKPYKaIOILIEH cpepl,
COBPEMEHHOTO YeJIOBEKa. MOJIEJIUPOBAHKE, IKOJIOTMUECKOE
Jlemoncmpayuu: MUPOBO33pEHUE.
Ilopmpempsi: A. T'ymOonbaT, [lepeuucnsaTe 3agaun SKOJIOTHH, €&
K. ®@. Pynwe, O. I'ekkensb. pas3zelibl UCBSI3U C IPYTMMHU HAayKaMHu.
Tabauywvl u cxemsi: xapta «lIpuponnsie | XapakKTepU30BaTh METObI
30HBI 3eMITH» HKOJIOTUYECKUX MCCIIETOBaHUIN
3.2 | Cpenpl oOUTaHUS U 1 Cpenpl oOuTaHus OpraHu3MOB: BojHAsA, | PackpeIBaTh comepkaHre TEPMUHOB
IKOJIOTUYECKUE HA3eMHO-BO3yIIIHAS, [TOYBEHHAs, U TIOHATHIA: Cpeia OOUTaHus,
bakTopsl BHYTPHU-OpraHU3MEHHas. AKOJIOTHYECKHE (HaKTOPHI,
DkoJyiornyeckue PakTopsbl. OMONOTMYECKUN ONTUMYM,
Krnaccudukarus 3K0I0THIeCKIX OrpaHUYMBAIONIMHA (JIMMUATUPYIOIIUH)
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¢dbakTOpOB: abUOTHYECKHE, OMOTHYECKHUE
Y aHTPOIOTCHHBIE.

JleficTBUE IKOIOTMYECKUX (PAKTOPOB

Ha OPTaHU3MBI.

Hemoncmpayuu:

Tabauywvl u cxemvr: «CpenploOUTaHUS
OpPraHHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBHS CPE.
oOWTaHUs OPraHU3MOB;
KJIacCcU(PUIIUPOBATh U XapaKTEpU30BaTh
HKOJIOTUYECKUE (PaKTOPbI: aDMOTUUYECKUE,
OMOTHYECKHE U AHTPOIOTECHHBIE.
OnuceiBaTh AEMCTBUE HKOJIOTMUECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTh OCOOCHHOCTH
CTPOCHUS U KU3HECATSIbHOCTH
pacTeHui U )KUBOTHBIX PA3HBIX CPe
oOuTaHus

3.3

AOUOTHYECKHE
(akTopbl

AbGuoTtnueckue (paKTopsl: CBET,
TeMIIepaTypa, BIaKHOCTb.
®doronepuoausm. [ Ipucrnocobnenus
OpPTaHW3MOB K JICUCTBUIO aOMOTHYCCKUX
dakTopoB. bronoruueckue puTMBI.
Hemoncmpauuu:

Tabauywl u cxemwvl: «DOTOTIEPUOTAZM.
Jlabopamopuwvie u npaxmuyeckue
paobomot:

Jlabopartopnast pa6ota Ne 3.
«Mopdoaornyeckne 0cCOOEHHOCTH
PaCTCHHM M3 Pa3HBIXMECT OOMTAHUSIY.
Jlabopatopnas pabota Ne 4. «Biusaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»

PackpbiBaTh cojiepkanrue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PAKTOPHI,
dboToneprou3M, OUOJIOTMYECKUE
PUTMBI.

AHanM3upoOBaTh JECUCTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH HAa OPTaHU3MBI
U TMIPUBOJUTH MPUMEPHI
IPUCIOCOOJIEHHOCTH OPraHU3MOB.
[TpoBOoaUTE OHOTOrHYSCKUE HAOTIOACHHUS
1 0OPMIISITH Pe3yJIbTaThl MIPOBEIEHHBIX
HaOIIOIEHUI
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3.4 | buotnueckue buotnueckue dakropsl. Buabl PackpeiBaTh copep:kaHue TEPMUHOB
(akTopsI OMOTUYECKHUX B3aMMOICHCTBUN: U TOHATHI: OMoTHYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUITHHYECTBO, CHMONO3 U | XUIIHUYECTBO, Mapa3suTU3M,
ero ¢opmel. [lapazutusm, koonepanusi, | KOHKYpEHIUs, MyTyajau3M, CUMOUO3,
MYTYaJIA3M, KOMMEHCAIIN3M KOMMEHCAIIU3M, HaXJIEOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, AMEHCAIIU3M,
AMEeHCanu3M, HEUTpaITu3M. HEUTPAINA3M.
3HaueHre OMOTUYECKUX XapakTepu3oBaTh OMOTHUECKHE
B3aWMOJICMCTBUH JIJIs1 CYIIECTBOBAHUS (dbakTOpbl U BUJIbI B3AUMOOTHOIIIEHUH
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMU; IIPUBOIUTD
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywvl u cxemvr: «IluieBble eI IPUCTIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEX]y COOOH BUIBI
OMOTHYECKUX B3aUMOACHCTBUM
OpraHu3MOB
3.5 | DKosoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKN PackpeiBaTh conmepxaHne TEPMUHOB U
XapaKTEPUCTUKHU nonyysinuu. OCHOBHBIETOKA3aTENN MOHATHN  IOMYJIALMS, YACIEHHOCTb,

BU/Ja U IOIIYJIAAIUA

MOMYJISAIUMU: YUCIIEHHOCTD, IJIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT,
murpanus. JJuHaMuka 4MCICHHOCTH
MONYJISALNYU U €€ PeryJsisiusl.
Jemoncmpauuu:

Tabauyvt u cxemor’ «llomynsunm»,
«3aKOHOMEPHOCTH POCTa YHUCICHHOCTH
NOMYJISIUU UHOY30pUHU-TY(HETbKI».
Jlabopamopusvie u npaxmuyeckue
pabomot:

IUIOTHOCTB, POKJAEMOCTh, CMEPTHOCTB,
OPUPOCT, MUTpALUs, TUHAMHUKA
YUCJIIEHHOCTHU TMOMYJISLNN.
XapakTepu30BaTh OCHOBHBIE MMOKA3aTENN
U DKOJIOTMYECKYIO CTPYKTYPY
HOMYJISALUN; OMUCHIBATh MEXaHU3MBI
PETYISALMU YUCIIEHHOCTH MOMYJISIIIUN
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[Tpaktuueckas padota Ne 2. «Iloacuér
TJIOTHOCTH MOMYJISIIMNA pa3HbIX BUJIOB
PaCTECHUIN»

Hroro uacoB 1o teme

5

Tema 4. Coo01IecTBa ¥ IKOJIOrHYeCKHUe CUCTEMbI

4.1 | CooburecTBa 1 Coo0111eCTBO OPraHu3MOB — OHOLIEHO3. PackpsiBaTh copep:kaHre TEPMUHOB U
OpPTaHN3MOB CTpyKTyphl OMOIIEHO3a. BHIOBAS, HNOHATUI: OMOLIEHO3, PKOCUCTEMA,
MPOCTPAaHCTBEHHAsI, TpOpUIECKast OMOTCOIICHO3, BUIBI-TOMUHAHTHI,
(rumeBast). BubI-TOMUHAHTHI. AKOJIOTHYECKasl HUIIA.
Cpsi3u B OHMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jemoncmpayuu: (coo0111eCTBO), €ro BUAOBYIO,
Tabnuywl u cxemwi: «IluieBbie ENU», IPOCTPAHCTBEHHYIO U TPODUUECKYIO
«bHOIIEHO3: COCTaB U CTPYKTYpa». CTPYKTYHI.
Obopyoosanue: MOACIb-alTUIUKAIUS OOBIACHATH POJIL KOMITIOHEHTOB
«TunnyHbie OMOLEHO3BI»; TepOapHii OMOIIEeHO32a B MOAJIEP/KaHUHU €TI0
«PactutensHbie cOO0IIECTBAY; CTPYKTYPBI U CYIIIECTBOBAHHMSI
KoJuIeKIus «broienos3» Ha ONpENEeIEHHON TEPPUTOPHUHU.
OOBACHATH OMOJIOTUUECKHUI CMBICIT
SPYCHOCTH MJIMCTOBOM MO3aMKH.
CpaBHUBAaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPO(PHUUIECKYIO CTPYKTYPHI, CBS3H MEKIY
OpraHu3MaMu
4.2 | DKOCHCTEMBI U 2 DKOJIOrHYECKHE CUCTEMBI (3KOCUCTEMBI). | PackppiBaTh cofepikaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[Toustue 00 3KOCUCTEME U
OHnoreoleHose.
OYHKIIMOHAILHBIE KOMITOHEHTHI

IIOHATHH. DKOCUCTEMA, OMOTEOIICHO3,
MIPOYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpopuueckre ypoBHH, MHUIIECBAS
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AKOCHUCTEMBI: MPOYIICHThI, KOHCYMEHTHI,
PEAYLICHTHL.

KpyroBopot BelecTB ¥ MOTOK YHEPTUH
B DKOCHCTEME.

Tpoduueckue (MuIeBbIE) YPOBHH
sKkocucTtembl. [luilieBbIe LIETH U CETH.
OcHOBHbIE TTOKA3aTENI SKOCUCTEMBI:
Ouomacca, IpoayKIHs. DKOJIOTHIECKUE
MUPaMUJIbL: IPOAYKIIMHU, YUCIICHHOCTH,
6uomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYHMBOCTh, CAMOPET YIS,
pa3BUTHE.

Cyxkueccusi.

Jemoncmpayuu:

Ilopmpemuwi: A. [Ix. Tencnn,

B. H. Cykaués.

Tabauywl u cxemvl: «[IpupogHbie
coobmecTBa», «llenu muTaHuI»,
«IKOJIOTUYECKask MUPAMUJIA

LEMb U CETh, IKOJIOTHUECKUE
nupamuibl, Ouomacca, mpoyKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTD K UIUTEIILHOMY
CaMOIOIJICPKAHUIO, OTHOCUTETIHLHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOJIMMOCTh TOTOKA SHEPIHH).
CpaBHUBaTh MACTOUIIHbIE U JETPUTHBIC
MUIIEBbIE LETIH, TPOPUUECKHE YPOBHU
HKOCHCTEMBI.

Paznuuate nupaMuiel NpoyKIUH,
TUPaMHUIbl YUCIICHHOCTH U TTUPaMUIbI
OroMacchl.

CocTaBATh 1IENU U CETH MTUTAHUS.
[IepeuncisaTe CBOMCTBA YKOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIIHS,
pa3BuTHE (CYKIIECCHS).

OnuceIBaTh MEXaHU3M TMOAICPIKAHUS
paBHOBECHS B SKOCHCTEMAX.
XapakTepu3oBaTh CYKIIECCHH, BHISBIISATh
NPUYHUHBI U 001IIMe 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM

4.3

[Ipuponusie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKOCUCTEMA XBOMHOTO WIIU
IMPOKOJIMCTBEHHOTO JIeCa.

PackpbIBath conepikaHne TEPMUHOB
TIOHSTUI: BOAHBIC SKOCHCTEMBI,
OMOreo1eHO3bI, (PUTOTIAHKTOH,
300IIJIAHKTOH, OEHTOC, TYMYC.
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Jemoncmpanyuu:

Tabauywvl u cxemol. «IKOCUCTEMA
IIUPOKOJIUCTBEHHOTO JIeca»,
«IKOCHUCTEMa XBOMHOTO JIeca»,
«buonenos BogoéMa.

Obopyoosanue: Tepdapyn U KOJUICKITUN
PacTeHUH U )KMBOTHBIX,
MPUHAJJICKAIINX K Pa3HbIM
HKOJIOTUYECKUM T'pYIIaM OJTHOTO BUA

[TpuBOAUTH MPUMEPHI TPUPOTHBIX
HKOCHCTEM CBOCH MECTHOCTH.
CpaBHUBATh HA3€MHBIC U BOJHBIC
AKOCHCTEMBI; OPraHU3MbI, 00pa3yIoIIHe
pasHble TpOUIECKUE YPOBHU

4.4 | AHTpOIIOT€HHbIE AHTpPOIIOT€HHbIE IKOCUCTEMBI. PackpbiBatTh conepxanue TEPMUHOB U
HKOCHCTEMBI ATPOIKOCHUCTEMEI. TIOHATHIA: aHTPONIOTEHHAS SKOCUCTEMA,
Ypboskocuctemsl. buonorndyeckoe u arposKocucTeMa, ypoosKocHCcTeEMA,
XO3SIICTBEHHOE 3HAYCHHE O6uopaznooOpasue.
arposKOCHCTEM U YPOOIKOCUCTEM. XapakTepu3oBaTh arpO3KOCUCTEMBI U
bropasznoobpasue kak pakrop ypOOIKOCHUCTEMBI, 0COOCHHOCTH UX
ycroitunBocTH 3kocucteM. COXpaHEHUEe | CYIIECTBOBAHHUS.
OMOJIOTUYECKOTO pazHOo00pa3us [IpuBOAUTH MPUMEPHI AHTPOIIOTE€HHBIX
Ha 3eme. IKOCUCTEM CBOEH MECTHOCTH, OIMCHIBATH
Hemoncmpayuu: UX BUJOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemvl. KATPOIICHO3. CpaBHUBATH COCTAB U CTPYKTYPY
Obopyoosarue: xomnekuus «Bpeaurenu | IPUPOIHBIX DKOCUCTEM U
BAKHEUIINX CENBCKOXO35IMCTBEHHBIX arpodKOCHUCTEM, arpO’IKOCUCTEM U
KYJIBTYp» ypbo3KOoCcHCcTEM
4.5 | buocdepa — VYuenue B. . Bepaaackoro o onocdepe. | PackpbiBarh conepxaHue TEPMUHOB U
riobasbHas ['panu1ibl, coCcTaB U CTPYKTYpa HoHATHUI: Onocdepa, )KUBOE BEIIECTBO,

YKOCUCTEMA 3EMIIU

ouocdepsl. JKuBoe BEIECTBO U €ro
bynakuu. OcobeHHocTu 6nochepsl Kak

JTAUHAMHUYECKOE PABHOBECHE.
OuenuBath Brian B. N. Bepnaackoro

71




OdenepanibHas padouas nporpamma | buonorus. 10—11 knaccer (6a30BbIi yPOBEHB)

r1100aabHON IKOCUCTEMBI.
JluHamrueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocpepe.

Jlemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackui.
Tabauywvl u cxemwr: «O0OIWAs CTPYKTYpa
ounocheprr», «PacnpocTpaHeHHE KU3HU
B Onocdepe», «O30HOBBIN 3KpaH
ounocheppr»

B CO3/laHuE y4eHHs o buocdepe.
XapakTepru30oBaTh COCTaB OHOCHEPHI,
(YHKIIMH KMBOTO BellecTBa Ouocdepol
¥ onpeessTh (Ha KapTe) 00JIaCTH ero
HanOOJIbLIETO PACIPOCTPAHEHUS.
[TpuBOANTE PUMEPHI TTPOSIBICHUS

G yHKIIMN )KUBOTO BelecTBa ouochepsl,
OMOTCOXMMHYECKON JCSITeTBHOCTH
YeNoBeKa.

[lepeuncnsaTe ocoOeHHOCTH OHOCchepsI
KaK T7100aJIbHOM 3KOCUCTEMBI 3eMIIN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpbiBatTh conepxanue TEPMUHOB U
CYIIECTBOBAHHUS OMOTEOXUMUYECKHUE IIUKIIBI DJIEMEHTOB MOHATHH. TIEJIOCTHOCTh OHOChEpHI,
ouocdepsl (yriepona, a3ora). KPYrOBOPOT BEIIIECTB,

30HAIBHOCTH Onocdepbl. OCHOBHBIC OMOTCOXMMHUYECKHUE ITUKITBI

OMOMBI CYyIIH. AJIEMEHTOB, 30HAJILHOCTH OHOochepHI,

Jlemoncmpauuu: OMOMEL.

Tabauyvt u cxemwvi: «KKpyroBopot OnuceiBaTh KPYroBOPOT BEUIECTB,

yriaepozaa B ouochepe», «Kpyrosopor OMOTEOXUMHUYECKHE IIUKIIBI a30Ta U

a30Ta B MPUPOJIC» yriaepojaa B 6uocdepe.
OOBICHATH IPUYHMHY 30HATBHOCTH
ouocdepsl. Ilepeuncnars u
XapaKTeprU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMJIH

4.7 | YenoBeuecTBO YenoseuecTBo B Orochepe 3emitn. PackpriBaTh copepikaHue TEPMUHOB U

B Ouocdepe 3emiau

AHTpONIOTCHHBIC U3MEHEHUS
B Ouocdepe. ['mobanbHbIe

IIOHATHN. aHTPOIIOI€HHBIE U3MEHEH NS,
AKOJIOTHYECKUIN KPU3HC, II100aIbHbBIE
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HKOJIOTMYECKHUE TMPOOIEMBI.
Hemoncmpayuu:

Tabauyel u cxemot: «IIprumepHbIE
AHTPOIIOTE€HHBIE BO3/ICUCTBUS

Ha pupoay», «BaxxHenmume uCTOYHUKHU
3arpsiI3HEHUS BO3yXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIIaA
COCTaBIIAOIIAsA Ouochepb», «PakTopbl
Jerpaganny nouB», «llapHUKOBbIN
ahdexT», «DakTophl paIUnOaKTUBHOTO
3arpsizHeHus ouocdeps»; Kpacnas
kaura P®, nuzobpaxkeHus oxpaHseMbIX
BHUJIOB PACTEHHUM U )KUBOTHBIX

poOJIEMBI.

XapakTepu3zoBaTb OHOCPEPHYIO POJIb
YeJoBeKa.

[IpuBOAUTH TPUMEPHI AHTPOIIOTCHHBIX
U3MEHEHHH B Orocdepe.

Or1eHnBaTh MOCIEICTBUS 3aTrPSI3HCHUS
BO3JIYIIIHOM, BOJHOM CPEbl, U3MEHEHUS
KJIUMaTa, COKpaIeHUs
O6uopazHooOpasus.

dopMynrupoBaTh COOCTBEHHYIO MO3UITUIO
10 OTHOIIICHHUIO K TJI00ATBLHBIM U
PErMOHaIBHBIM SKOJIOTUYECKUM
npobiemMaM, apryMEeHTHPOBAThH CBOIO
TOYKY 3pEHUSI.

Ha3spiBaTh MpUYIMHBI TOSBICHUS
IPUPOAOOXPAHHOM ITHUKH,

pacKpbIBaTh 3HAYEHUE Tporpecca

JUTSI TIPEOJIOJICHUS DKOJIOTMYECKOTO
KpHU3uca

4.8

CocymiecTBoBaHue
MIPUPOJIBI U
YeJI0BEYECTBA

CocyiiecTBOBaHUE IPUPOABI U
yenoBeuecTBa. CoxpaHeHue
Omopa3HooOpa3us Kak OCHOBA
ycToMunBOCTH 6rocdepnl. OCHOBA
pPalMOHATIBLHOTO YIPABICHUS
MPUPOHBIMU PECYPCAMU U UX
HCTIONIb30BaHue. J|oCTKEeHUs OHOIOT T
1 OXpaHa MpUPOJIbI.

PackpeiBaTh copepxaHue TEPMUHOB U
IIOHATUH: PALlMOHATILHOE
IIPUPOJONOJIB30BAHNE, YCTOMYUBOE
pa3BUTHE, KODBOJIIOLIHS.
XapaKTepu30BaTh pallMOHAILHOE
VICIIOJIb30BAaHUE IPUPOAHBIX PECYPCOB,3
OCHOBHBI€ I10JIOYKEHUS KOHLEIIIIUU
YCTOMYUBOTO PAa3BUTHSA
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Hemoncmpayuu:
Tabnuyvt u cxemsi: «buochepa u
YEJIOBEK»

HToro gacoB 1mo TeMe 9
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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