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PaGouast mporpamma no yueOHomy nipeamety «buonorus» (6a30BbIii ypoBeHB) (MIpeaMeTHAs
obmacte «EcTecTBeHHO-HayuHBIE TPEAMETH») (Jajllee COOTBETCTBEHHO — Iporpamma Io
OuoJsioruu, OMOJIOTHsI) COCTABJICHA HAa OCHOBE (efepalibHON pabodeid mporpaMMbl U BKIIFOYAET
NOSCHUTENBHYIO 3alHCKy, COJepXkKaHue OOydeHHs, IUIAHHUPYEMbIe pe3yJIbTaThl OCBOCHHS
IPOrpaMMBbl 110 OHOJIOTHH.

MHNOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke 1aHHOM MPOrpaMMbl TEOPETHUECKYIO OCHOBY JUIsl ONIPEAETICHHS OIX00B K
[Ipu pa3paboTke mporpamMmbl MO OHOJOTUM TEOPETHYECKYI0 OCHOBY  JUIS ONpEACICHUs
NOAXO0J0B K (opMmHupoBaHUIO cojepxaHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuentyaiabHble nosnokeHust PI'OC COO o B3anMOOOYCIOBICHHOCTH IIJICH, COMepKaHUs,
pe3yNbTaToB 00y4YeHHs] U TPeOOBaHMIl K ypOBHIO MOJTOTOBKH BBIMTYCKHHKOB, MOJIOKEHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero oOpazoBanusi B Poccuiickoit @enepannu, a Takke MOJIOXKEHUS O crierupuke ONoIoruy,
e 3HAUCHUHM B MO3HAHUM JKUBOW NMPHPOIBI U OOECHEUCHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHUSIM OIpe/ieJIeHbl OCHOBHBIE (YHKIUU MPOTrPamMMBbl
10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMmma mo OGuoyoruu naéT MpeAcTaBleHUWE O LENsIX, 00 oOuiel cTpaTteruu oOy4eHHUs,
BOCIIUTAaHWSI W Pa3BUTUS OOyYarOMMXCS cpeacTBaMu ydeOHoro mpenmera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpYy, paclpeleieHHue o
paszenaMm W TeMaM, PEeKOMEHAYEMYIO IOCIIEIOBAaTeIbHOCTh M3YyYCHHS Y4eOHOTO Marepuaia C
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo OHOJOTHM TaK)Ke YUHUTBHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHust B (HOPMUPOBAHHH OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOM JESITEILHOCTH/Y4eOHBIX
JEeNCTBUI 00YyUaroNIMXCs IO OCBOCHUIO COCPKAHMSI OMOIOTUYECKOT0 00pa30BaHusl.

B mporpamme mo Ouomormm (10-11 xmaccel, 0a30BBI YpOBEHB) peanM30BaH IMPHHIIUI
MPEEeMCTBEHHOCTH B UW3y4YeHMHM Ouosiorud, Omarojmapss 4eMy B HEW NpocMaTpuBaeTCs
HAIpaBJICHHOCTh HAa Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (POPMHPOBAHHWEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIJICHHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHWEM K OKpYKarolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHMEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJIEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAHUH B MIOBCETHEBHOW )XKU3HM ISl PEUICHUS TIPUKIIAIHBIX 33/1a4, B TOM YHCJIe: MPO(UITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJIOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOro TOBEACHUS B OKPY’KAIOLIeH MPUPOIHOH cpene,
aHau3a BIMSHUS XO3SWCTBEHHON JEATENIbHOCTHM 4YeEJIOBEKa HA COCTOSHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHWE BHUMAaHHMSA K TPUKIAJHOW HAINPaBICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs MPOJUKTOBAHO HEOOXOIUMOCTBbIO 0OECHeUeHHsl YCIOBUM Ul peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHusl, KOTOpask MpeAoiaraet
¢dopmupoBaHHEe y 00ydYaIOMIMXCS CHOCOOHOCTH AJANTHUPOBATbCd K M3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHEe cpenHero oOmero ooOpa3oBaHMs 3aHMMAaeT BaxkHoe MecTo. OH
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOIIMXCS MPEICTaBICHUH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHU, CO3MaéT YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHuss (QPYHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbioe 3HaueHrne OGMONIOTHS UMEET TaKKe Ul PeIIeHHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX
3amay cpeaHero oOmiero oOpa3oBaHMs, COIMANM3ANMK oOydarommxcs. M3ydenue Ouonoruu
oOecrieunBaeT yciaoBUs i (OPMHUPOBAHUS HWHTEIUIEKTYyaJbHBIX, KOMMYHHKAIIMOHHBIX U
WHPOPMAIIMOHHBIX  HABBIKOB,  OCTETUYECKOH  KYJIBTYphl, CIIOCOOCTBYET  HMHTETpAINU



OMOJIOTMYECKUX 3HAHUHN C NMPEJICTABICHUSAMM M3 IPYTUX Y4YeOHBIX NPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MON0XKEHUS O MpeAHa3HaYCHUH Y4eOHOTro IpeaMera
«buonorus» cocraBuIM OCHOBY JUIsl ONpPENENEeHUs MOAXOJ0B K 0TOOPY M CTPYKTYPHUPOBAHUIO
€ro COJEeprKaHus, MPEJCTABIEHHOIO B IIPOrpaMMe 10 OMOJIOTHH.

OT100p coxmepkanus yuyeOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH C
HO3HULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPBHIM OOYyYarOIMIMEcs JAOJKHBI
OCBOMTb 3HAHMS M YMEHHUs, 3HauUuMble i1 (popMUpOBaHUs OOIIEH KyJIbTyphl, ONpeAestoIIne
MIOBEJICHUE YEJIOBEKa B OKPYXKAIOIEH NPHUPOIHOW cpejie, BOCTPEOOBAaHHBIC B IOBCEIHEBHOU
KHU3HU M TPaKTUUYECKOH JesTenbHOCTH. Ocoboe MecTo B 3TOM cHUCTeMe 3HAHUM 3aHMMAOT
AIIEMEHTBHI COJEP)KaHMsI, KOTOpBIE CIyXaT OCHOBOW aisi (OPMHPOBAHUS MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTHMHE MHpa U LIEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aMK OMOJIOTMYECKOT0 00pa30BaHuUsl.

CrpyKTypupoBaHHME COJAEp)KaHMs Y4yeOHOro Mmarepuajga B IIporpamMme IO OHOJIOTUH
OCYILECTBIICHO C YYETOM IMPUOPUTETHOTO 3HAUYCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
KUBOW TPUPOABI, O €€ ypOBHEBOM OpraHu3allMd U 3BOJIONMU. B cooTBeTCTBHM C 3THM B
CTPYKType y4eOHOro mpenmMeTa «BHONOTHs» BBIIENEHBI CIEAYIOMINE COACpKAaTeIbHbIC JTHHHM:
«buonorus kak Hayka. MeToJpl Hay4HOTo Mo3HaHus», «Kierka kak Guosornyeckas cucremay,
«Opranusm kak Ouosiornyeckas cuctema», «CucrtemMa U MHOroo0pasue OopraHMuecKoro Mupay,
«OBOJIOLMS )KUBOU IPUPOABD, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

HEJIA U 3AJAYHU YYEBHOI'O IPEJMETA «bBUOJIOT' U51»
Ilenp wu3yuenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi IKUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHH HCII0JIb30BaTh 3TU 3HAHUSA Ul TPaMOTHBIX JEHCTBUH B
OTHOIIEHUH O0BEKTOB )KMBOU MPHUPOJIBI U PEHICHUS PA3IHUHBIX )KU3HEHHBIX TPOOIeM.
JocTiwkenne 1enu u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM  ypOBHE
00ecIeunBaeTCs peleHueM CISAYIOMNX 3a0ay.

— OCBOeHHE OOyYalOMIMMHUCS CHUCTEMbl 3HAHWH O OHOJOTHMYECKUX TEOpUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBWIaX, CIYKalluX OCHOBOM I
(bopMUpOBaHUS MPEJCTABICHUN O E€CTECTBEHHO-HAYyYHOW KapTHHE MHUpPA; O METO0Jax
HAYYHOT'O TIO3HAHUS; CTPOEHUH, MHOT0OOpa3uu M OCOOEHHOCTSIX KHUBBIX CUCTEM Pa3HOIO
YPOBHSI OpraHM3allH; BBIJAIOIINXCA OTKPBITHSX U COBPEMEHHBIX HCCIEAOBAaHUAX B
OMOoJIOTHH;

— (opMupoBanue y 0OydarOIIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYAIbHbIX M TBOPYECKUX
CHOCOOHOCTEH B Ipollecce aHalM3a JAAHHBIX O MYTAX pPa3BUTHS B OMOJOTMM HAy4YHBIX
B3IJIS10B, UAEH U IOJXO0B K U3yUEHHIO )KMBBIX CHUCTEM Pa3HOI'0 YPOBHS OpraHU3allNY;

— CTaHOBJIEHME Yy oOOyvaroumxcs oOIed KyJIbTypbl, (YHKIMOHAJIBHOW TIPaMOTHOCTH,
pa3sBUTHE YMEHHUH OOBSACHATH U OLICHHWBATh SIBICHHUS OKPY)KAIOLIET0 MHUpPA >KHUBOM
IIPUPO/IbI HA OCHOBAHWY 3HAHUH U OIBITA, OJYyYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

— (opMupoBaHre y OOydaroIUXCsl YMEHHH WJUIIOCTPUPOBATh 3HAYEHHE OMOJIOTMYECKHX
3HAaHMW B  IPAKTUYECKOM  JEATEIbHOCTHM  YEJIOBEKAa, Pa3BUTUU  COBPEMEHHBIX
MEAMIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

— BOCMUTaHUE YOEKAEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIIOBEKOM XHUBOW MPUPOJIBI,
HEOOXOIMMOCTH OEepeXHOT0 OTHOLIEHHUS K HEeH, COONIIOJEHMS 3TUYECKMX HOpPM IpU
MIPOBEJICHNH OMOJIOTHYECKUX UCCIIEeI0BaHUI;

— OCO3HAHUE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM Ui MOBBIIIEHHS] YPOBHS 3KOJOTHYECKOU
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— MPUMEHEHHE NMPHOOPETEHHBIX 3HAHUW W YMEHUI B MOBCEIHEBHOW XHU3HH JUIS OLICHKH
MOCNEACTBUM CBOEHM JAEITEIbHOCTH 1O OTHOLIEHUI0 K OKpy»Karoulel cpene,
COOCTBEHHOMY  3/I0pOBbIO; OOOCHOBaHME U COONIOJIeHHME Mep MNpO(UIAKTUKH
3a0o0JieBaHUM.

MECTO YYEBHOTI'O TIPEIMETA «BHOJIOT'US1» B YYEBHOM IIVIAHE



B cucteme cpennero obmiero obpasoBanus «buonorus», nsydaemas Ha 0a30BOM YypOBHE,
SABISIETCS  O0s3aTeIbHBIM  Y4YeOHBIM MPEAMETOM, BXOASIIMM B COCTaB MPEIMETHOU
oOpa3oBatenbHOil oOnactu «EctecTBeHHble Hayku». Y4eOHbIM IUIaHOM Ha €€ H3ydeHue
oTBeieHO 68 yueOHBIX 4YacoB, mo 1 wacy B Hememo B 10 m 11 kmaccax COOTBETCTBEHHO.
[IpemycMOTpeHHBI TNpU 3TOM pe3epB CBOOOJHOTO Y4YeOHOTO BpPEMEHU PEKOMEHIYyeTcs
UCTIOJIb30BAaTh JUUIs TIOBTOPEHUS M 3aKpEIUICHUS MaTepuaia, a TaKkxke pedaexcu.

COJAEPKAHUE YYEBHOI'O IIPE/IMETA

10 kaacc

Tema 1. buoJsiorust kak Hayka (2 4)
buonoruss kak Hayka. CBs3b OHOJOTHMM C OOIICCTBEHHBIMHU, TEXHHYCCKUMH U APYTHUMU
€CTeCTBEHHBIMU HayKaMu, Quiiocodueil, 3TUKON, 3cTeTHKON U mpaBoM. Ponb Ouonoruu B
(dbopMHpOBaHNN COBPEMEHHON HAYYHOH KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.
MeTtoapl TO3HaHMS KUBOW MpUPOIbI (HAOIIOAEHHE, SKCIEPUMEHT, OMHCAHHUE, HU3MEpPEHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).
JdemoHcTpanuu:
Tlopmpemeur: Y. Japsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.
Tabauyst u cxemovl: «MeTOIbI TO3HAHUS KUBOU MTPUPOJIBI».
JlabopaTopHble M NpakTHYeCKHEe PadOThI:
Ilpaxmuyeckas paboma Ne [. «Ucnonb30oBaHHE pPa3IMYHBIX METOJIOB TMPH H3yUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.
Tema 2. JKuBble cuctemMbl 1 uxX opranu3anus (1 4)
JXKussie cuctemsl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ononoruu. OTIu4re KUBBIX CHCTEM OT
HEOPraHUYECKOM MPUPO/IBL.
CaolicTBa OmocucTeM M MX pa3HooOpasue. YpOBHU OpraHu3aluuu OMOCHCTEM: MOJEKYJISPHBIH,

KJICTOYHBIM,  TKAHEBBIH,  OPraHU3MEHHBIH,  IOMYJAUOHHO-BHIOBOH,  SKOCHCTEMHBIN
(OuoreoneHOTHYECKUIT), OMOChHEPHBIH.
JdeMoHcTpanum:

Tabauysr u cxemovl: «OCHOBHBIE TPU3HAKU KUZHNY, «Y POBHU OpPraHU3aLNHU KUBOW IPUPOJIBI».
Obopyoosanue: moaens moiekyisl JJHK.

Tema 3. XuMHnuyecKuii coCTaB U CTPOeHHE KJIeTKH (8 1)

XVWMHYECKUH COCTAB KIETKU. XUMUYECKHE DJIEMEHTBI: MAKPOJIEMEHThI, MUKPOJIEMEHTHI. Bona
U MUHEpaJIbHbIE BEIIECTBA.

@OyHKUIUHU BOJBI 1 MUHEPAJIbHBIX BelllecTB B KieTke. [logaepikanne ocMoTrueckoro 6anaHca.
benku. CoctaB u cTpoeHune OelKoB. AMHHOKHCIOTHI — MOHOMeEpHI OenkoB. HezameHnMmble u
3aMEHUMBbIE aMMHOKHUCIIOTBl. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH
MOJIeKyJbl (TepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMNU OETKOB.

®epMeHTl — Ouonormyeckue KaraiausaTopel. CTpoeHue ¢(epMeHTa: aKTUBHBIM LEHTP,
cyocrpatHas crnenuduuHoct.  Kodepmentsl. Burammubl.  Otnuuus  QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoasl: MoHOcaxapuasl (TJIOKO3a, pubo3a M JAe30Kcupubo3a), AMcaxapuibl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUUU
YTJIEBOJIOB.

Jlununer: Tpurauuepuasl, Gochonunuasl, crepousl. ['uapopuibHO-TUAPO(GOOHBIE CBONCTBA.
Buonornueckue ¢pynkimu aunuaos. CpaBHEHHE YTIIEBOJIOB, OSIKOB U JIMITUA0B KaK HCTOYHUKOB
SHEPIHH.

Hyxneunossie kucnotel: JHK um PHK. Hykneornael — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yuxuun JJHK. Crpoenne n ¢ynkuun PHK. Buasr PHK. AT®: crpoenue u
byHKIHN.

[Mutonorus — Hayka o kierke. KinetouHas Teopusi — npuMep B3auMOJEHCTBUS uiei u (HakToB
B HAyYHOM I1I03HAHUU. MEeTO/1bl U3yUEHUS KIETKH.



Knerka kak nenoctHas >xuBas cucremMa. OOIMe NPU3HAKU KIETOK: 3aMKHYyTas Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumbl  KJE€TOK:  JykapuoTHdeckas W npokapuoTuueckas. OcoOEHHOCTHM  CTPOEHHUs
npokapuoTuyeckoi kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KHUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAINKC, WX (QYHKIUH.
[Tna3matnueckass memOpaHa, e€ cBoiictBa M (yHkuuu. lluroriazMa u e€ OpraHoubL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, mm3ocomsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPHH, IUIACTHABL. IIpomcxoxaeHHe MUTOXOHIPUM M IUIACTHI.
Buner minactun. HememOpaHHbIe OpraHOUIbl KIIETKU: pUOOCOMBI, KJIETOUHBIA EHTP, LIEHTPUOIIH,
PECHUYKH, KTyTUKU. DyHKIMN OPraHOUAOB KIETKU. BKitoueHus.

SAnpo — perynaropHblid HeHTp KieTku. CTpoeHue snpa: siiepHas 000JI0uKa, KapHoIlia3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

Tlopmpemur: A. Jleenryk, P. I'yk, T. llIBann, M. llnetinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panknusn, K. M. bap.

Luacpammur: «Pacripenenenre XMMUYECKUX 2JIEMEHTOB B HEXKUBOU Mpuponae», «Pacrpenenenue
XUMHYECKHX DJIEMEHTOB B JKUBOH IPUPOJIE.

Tabauysr u cxemor: «Ilepuognueckas TabauIa XMMUYECKUX JIEMEHTOBY, « CTpOEHNE MOJIEKYJIbI
BOJbl», «buocunres Oenka», «CrpoeHue Mojekyabl Oenka», «CTpoeHue QepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUUeCKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENBbHOM KiIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.
Obopyoosanue: CBETOBOM MHKPOCKOI, 00OpyAOBaHWE [UIsi TPOBEACHHUS HaAOIIOJICHUM,
U3MEPEHUH, SKCIIEPUMEHTOB; MHKPOIIPETapaThl PacCTHTEIbHBIX, KUBOTHBIX M OaKTEepHaIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHE PA0OThI:

Jlabopamopnas paboma Ne 1. «V3ydyeHue KaTalUTUYECKON aKTUBHOCTH (EepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

Jlabopamopnas paboma Ne 2. «I3ydeHue CTpOEHUs KJIETOK PAaCTeHUH, )KUBOTHBIX M OakTepuit
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMHCAHHEY.

Tema 4. JKuzHenesiTeJJbHOCTb KJIeTKH (6 1)

OO6meH BewiecTB, WM MeTaOONIU3M. ACCUMWISIIMS (IUIACTUYECKUIT OOMEH) M JUCCUMMIISALUS
(oHepreTuyeckuii OOMEH) - JIBe CTOPOHBI €IMHOro mporecca MeTabonusma. Posb 3akoHOB
COXpaHEHHUs BEIIIECTB u SHEPruu B MOHUMAaHUU MeTabonu3Ma.
Tunbr oOMeHa BemecTB: aBTOTpo(dHBIN U rerepoTpodHbIil. Ponb hepmeHTOB B 00MEHe BeliecTB
Y TIPEBPAIIECHUN SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas M TeMHoBasg (a3bl  (orocuHTe3a. Peakuuum  QoTtocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs )KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHHS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PacTEHHUH
XeMocHuHTe3. XeMOCHUHTE3UpYIole OakTepun. 3HaueHue XeMOCHHTE3a [ )KU3HH Ha 3emIie.
OHepreTuyeckuii oOMeH B KJeTke. PaciiernieHue BelecTB, BbIACICHHE M aKKyMYJIHpPOBaHHE
SHEPTUM B KJIETKE. OTambl JHEpreTndeckoro odmeHa. [nukonus. bpoxenune um ero BUBL
Kucnoponnoe okucienue, WM KieToyHoe abixaHue. OkuciaurenbHoe (ochopuiupoBaHue.
D hHEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cunresa. ['eneruueckas nnpopmarust u JIHK. Peanu3zanus renerrnueckon

uHpopManuu B KieTke. ['eHeTnyeckuit ko U ero cBoiicTBa. TpaHCKpUNIMS — MaTpUYHBIN
cuare3 PHK. Tpancmsimus — OuocunTe3 Oenka. Orambl TpaHcuauuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexnerounsle ¢opmel sxu3Hn — Bupychl. McTopust oTkpbiTust BupycoB (.M. MBaHoBckuit).

OcoOeHHOCTH CTPOEHUS M KU3HEHHBIH LMK BUpycoB. bakrepuodaru. bonesnm pacrenui,



KU-BOTHBIX M YEJIOBEKA, BhI3bIBacMbIe BUpycamu. Bupyc mmmyHo-nedunmra denoseka (BIY)
— Bo3Oymutens CIIMla. OOpaTtHas TpaHCKpHUMLHKSA, peBepTa3a M HHTerpasa. lIpodumaxtuxa
pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JleMoHCTpanum:

Tlopmpemeor: H. K. Konsuos, [. . UBanosckuid, K. A. Tumupsizes.

Tabauywr u cxemvr: «Tunbl nutanus», «Metabomu3m», «MHUTOXOHAPUN», «IHEPTETUUCCKHIA
obmen», «Xmoporact, «®@orocunres», «Ctpoenne [JHK», «CtpoeHne n ¢hyHKIMOHUpPOBAHUE
reHa», «CunHte3 Oenka», «l'eHermueckuii kom», «Bupyce», «bakrepuodparm», «CTpocHHE U
»ku3HeHHbIH nukn Bupyca CITM/{a, 6akrepuodaray, «Permmukamus JJHK».

Obopyoosanue: monemu-anmukanuu «Y asoenne JJHK u tpanckpunmusy, «buocunres Oenkay,
«CtpoeHnue KiIeTku»; Mmoaenb cTpyktypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHu3MoB (5 1)

Kierounslii 1MKJI, WM SKU3HCHHBIH I1WKI KieTku. MaTepdasza m murtos. Ilpomeccsl,
npoTekaromue B uHTepdasze. Pemnmukamus — peaknust matpuynoro cunreda JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HabOp — KapHOTHUIl. JIMIUIOWIHBIN M TaIUIOMJIHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuasl. LluTomornueckiue OCHOBBI Pa3MHOXKEHUSI M UHJMBHUAYAIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue xnerku — muto3. Craguu murtosa. Ilponeccsl, npoucxoasiue Ha pa3HbIX CTaaAMUIX
MUTO3a. bHOIOrnyeckuii cMbICa MUTO3a.

[TporpamMmmupyemast THOEITb KJISTKH — aromnTo3.

@opMBl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U MojoBoe. Buibl 0ecrnonoro pa3MHOKEHUS:
JICJICHNE HAJBOE, MTOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHHE, BEr€TaTUBHOE
pa3MHO)KeHue. IcKycCcTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYEHHUE JIJIs1 CEIEKLUH.
[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECII0I0Tro.

Meiio3. Ctaguu meiosa. [Ipoieccel, mpoucxoasiiue Ha cTaauax meios3a. [loBenenue xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HaUEHUE MEH03a.

['ameTtorenes — mpouecc 0o0pa3oBaHUS IOJOBBIX KIETOK Yy JKMBOTHBIX. IloJjoBbIE >xene3sl:
CEMEHHHMKHU U simuHuKU. OOpa3oBaHHe U pa3BUTHE IMOJIOBBIX KJIETOK — raMmeT (CrepMaro3oup,
AlIEeKIeTka) — chepMaToreHe3 M ooreHe3. (OcoOEHHOCTH CTpPOEHHs —SHLEKIETOK H

cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOpPHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
AMOPHOHAIIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX )KMBOTHBIX: POOJIEHUE, TaCTPYIISILHS, OPraHOTreHes.
[ToctamOpuoHanbHOE pa3BUTHE. THIMBI MOCTIMOPHOHAIBHOTO PA3BUTHA: NPSMOE, HENpsIMOe
(muumHovHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH
BPOKAEHHBIE YPOJCTBA.

Poct u pasButme pactenuii. OHTOreHe3 ILIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHM, CTaluu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabnuysr u cxemor: «DOpMBbl Pa3MHOXKEHHS OPraHU3MOBY», «J/IBOWHOE OIUIONOTBOpPEHUE Y
I[BETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHHE pacTeHui», «J/leneHue KieTku
Oaktepuit», «CTpoeHHEe TMOJIOBBIX KIETOK», «CTpoeHue XpoMOCOMbD», «KIIeTOUHBIH MK,
«Permmmukanus THK», «Mwuto3y», «Menos», «lIpamoe u HenpsiMoe pazButue», «l'amerorexnes y
MJIEKONIUTAIOIINX U 4eJI0BEKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

Obopydosanue.  MHUKPOCKON, Mukpomnpenaparbl «CrnepMaTro3ouabl  MJIIEKOMHUTAIOIIETOy,
«Sineknerka Muekonuramoomero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
Moienb-anmiaukanus «/lenenne knetkn»; mogens JIHK, moaens MeTada3znoil XpOMOCOMBI.
JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

Jlabopamopnas paboma Ne 3. «HabmrogeHue MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopamopnass paboma Ne 4. «U3ydeHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHu3MoB (8 u)



[Ipenmer u 3agauu reHeTuku. Victopust pa3Butus reHeTUKd. Poib MUTOIOTHN U SMOPHUOIOTHH B
CTaHOBJICHUM TCHETUKU. BKIax pOCCUHCKHUX M 3apyOeKHBIX YYEHBIX B PA3BUTHE TCHETUKH.
MeTtoapl reHeTHKH (THOPUIOIOTUYECKHH, UTOT€HETUYECKHM, MOJEKYJISIPHO-TeHETUYECKU).
OcHOBHbIE T€HETHMYECKHE IMOHATHSA. ['eHeTnueckas CHMBOJMKA, MCIONb3yeMas B CXEMax
CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeZIOBAaHUs NMPHU3HAKOB, ycTaHOBIEHHBIE I. Mennenem. MoHorubpumHoe
CKpelIuBaHue. 3aKOH eMHO-00pa3usi THOPHIOB MepBOro nokojaeHus. [IpaBuino 1OMUHUPOBAHUS.
3aKOH pacLIeIUIeHHs TpU3HakoB. Iumoresa uuctorel ramer. IlodHoe U HemonHoe
JIOMUHUPOBAHUE.

JurubpuaHoe  CKpelIuBaHHE. 3akOH  HE3aBUCUMOIO  HAcCJIEJJOBaHMUS  IPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUS TEHOTUIIA OCOOH.
CuernneHHoe HacnenoBaHue npusHakoB. Pabota T. Moprana no cuenjeHHOMY HaclIeJOBaHHUIO
resoB. HapyuieHue crermieHuss r€HOB B pPE3yJIbTaTe KPOCCHUHIOBEpa. XPOMOCOMHas TEOpus
HACJIEJICTBEHHOCTH. | eHeTnYecKkne KapThl.

I'eneruka mnosia. XpoMOCOMHOE OINpefesieHue moja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
'omorameTHele M rereporaMmeTHble OpraHu3Mmbl. HacienoBaHue NpU3HAKOB, CUEIUJIEHHBIX C
IIOJIOM.

N3menunBoCTh. Buabl M3MEHUMBOCTU: HEHACIEACTBEHHAs W HaclieACTBeHHas. Poib cpensl B
HEHACJICJICTBEHHOW H3MEHYMBOCTH. XapakTEepUCTHKa MOJU(PUKALMOHHON H3MEHUYUBOCTH.
Bapuaunonssiii psg u BapuauroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.
HacnenctBenHas, Wi reHOTUIIUYECKasl, U3MEHYUBOCTh. KoMOMHaTHBHAS M3MEHYUBOCTh. Meio3
U TIOJIOBOW MPOIIECC — OCHOBAa KOMOWHATHBHON M3MEHYMBOCTH. MyTallMOHHAsT N3MEHYHBOCTD.
Knaccudukanus myTalnuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYHHBI MYyTaIIU.
MyTtareHnusie (GpakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOU M3MeHunBoct H. .
Basuiiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka wuenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJIBI TIE€HETHMKH 4YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISIPHO-
reHeTuuecknii. COBpEMEHHOE OIIPENEJICHUE TEHOTHIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUpPOBaHUE, B ToM uucie ¢ nomomibio [1I[P-ananmuza. HacnencrBenusie 3aboneBaHust
YyejoBeKa: TeHHble O0oJe3HH, OOJe3HHM C HaCleACTBEHHOW MpPEeIpacrloiokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHblE MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOTO 00pa3a XHU3HHU, JUATHOCTUKH, NMPOPUIAKTUKH U JICUEHHUsS] T€HEeTUYECKHX
Oose3Heil. MenuKo-reHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHUKU B
NPEJOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JdemoHcTpaumuu:

Iopmpemuwr: T'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckmii, H. 1. BaBumos.

Tabruysl u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOI€HETHYECKasi OCHOBAY, «3aKOH
pacIlIeruieHuss U €ro IUTOreHeTHuYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe
cKkpemuBaHue», «LluTonornyeckre OCHOBBI JAMTHOPHIHOTO  CKpelMBaHUs», «Meio3y,
«B3aumonelcTBUE ANJIENBHBIX TE€HOB», «leHeTMdeckue KapTel pPACTEHUH, JKWBOTHBIX U
qyenoBeKka», «l'eHernka mona», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CLEIUIEHHOTO C IIOJIOM»,
«Kapuotunsl uyenoBeka M KHUBOTHBIX», «Bumpl wusMeHunBoctn», «MoauduxaronHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-takropay, «['eHeTka rpynn KpoBw», «MyTalMoHHas
U3MEHYUBOCTBY.

Obopyoosanue:  monenu-anmiaukauu — «MoHoruOpuaHoe — ckpeuiuBanuey», «HemnonHoe
JOMHUHHUpOBaHHE», «JuruOpuaHoe ckpemmBaHue», «llepekpéct XpomMocom»; MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIHEB U OKPACKU Tella); repoapuit
«I"0pox mOCEBHOW».



JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:
Jlabopamopnasa paboma Ne 5. «/3ydeHuwe pe3ynbTaToB MOHOTHOPUAHOTO U TUTHOPHIHOTO
CKpEIIUBaHUS Yy IPO30(UIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.
Jlabopamopnas paboma Ne 6. «3ydyeHne MOAM(PHUKAITMOHHON H3MEHUYUBOCTH, TOCTPOSHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.
Jlabopamopnas paboma Ne 7. « AHanu3 MyTanuii y qpo30(HiIsl Ha TOTOBBIX MUKPOIIpErapaTaxy.
Ipaxmuuyeckas paboma Ne 2. «CocTaBleHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKaY.
Tema 7. Cesiekuusi oprann3moB. OcHOBBI OMoTexHOI0TUH (3 4)
Cenekuusi Kak HayKa W TPOIECC. 3apOXkIACHUE CeNeKIUMU W aomecTukanus. Yuenue H. WM.
BaBwioBa 0 IEHTpax NPOUCXOXKIEHUS W MHOro0Opa3us KyJIbTYpPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.
CoBpeMEHHBIE METONBI CeNeKIUU. MacCOBBIi W WHAWBHUIYAIbHBI OTOOPHI B CEIEKIUU
pacTeHUM W KUBOTHBIX. OneHKa 3Kc-Tepbepa. bIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHT. Yuctas nuHus. CKpelrBaHWe YHCTHIX JHHHUNA. ['ereposuc, win THOpHUIHAs CHUIA.
Hepoacreennoe ckpemmuBanue — aytOpuaunr. OtnanéHHas rubpuauzanus U e€ yCHeXH.
N cKyCCTBEHHBI MYyTareHe3 M MOJYyYEHHUE MOJUILIOUAO0B. J{OCTHIKEHHUS CEJIEKUUH PaCTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.
buorexHoyoruss Kak oOTpacib MpPOU3BOACTBA. ['eHHAs WHXXEHEpHUs. OTalbl CO3JAaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsie
KyJIbTYypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHu. KiioHupoBaHue BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHME W JTHYeckue npodimempl. MO —
TCHETHUYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.
JdeMoHcTpanum:
Ilopmpemuwr: H. Y. Basuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®. 11BaHOB.
Tabauysr u cxemsi: KapTa «L[eHTPBI MPOUCXOKIACHHUS U MHOTO0Opa3us KyJIbTYPHBIX PACTCHUI»,
«ITopoasl  AOMANIHUX SKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuit», «OtnanéHHas
rubpuau3amus», «Paborel akamemuka M. ®. UBanoBa», «llomumiongus», «OOBEKTHI
ouotexHonorun», «KiaeTounsle KyJabTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHUE U TIEPEHOC
TE€HOB, XPOMOCOMY.
Obopyodosanue’. MyIsSKH TUIOJ0B U KOPHEIUIOJO0B IUKUX (OPM U KyJIbTYPHBIX COPTOB PaCTEHMUIA;
repOapuii «CenbCKOX03IHCTBEHHBIC PACTEHUSY.
JlabopaTopHble 1 NpaKkTHYeCKHE PA0OThI:
Oxcxypcusi «OCHOBHBIE METOABI M JOCTHKEHHS CENeKIMH pACTeHW U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TIEMEHHYIO0 (hepMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X03SIUCTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 kaacc
Tema 1. IBonronuonHas 6mosorus (9 4)
[IpeanochbuIKM BO3HUKHOBEHUS DBOJIIOIIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOPHUS M €€ MECTO B
Ouonorun. BnusHue »BOMOLMOHHON TEOPUH HA Pa3BUTHE OUONIOTHH U APYTUX HAYK.
CunerenbcTBa 3BomonuK. [laneoHTomorndyeckue: Mocie0BaTeNbHOCT IMOSIBJICHUSI BHJIOB B
MAJICOHTOJIOTUYECKONW JIETOMUCH, TMepexoaHbie ¢opMmbl. buoreorpaduueckue: CXOACTBO U
pasznuuue dayH u GJIOp MATEPUKOB U OCTPOBOB.
DOMOpPHOJIOTHYECKHE: CXOJACTBA U pa3Nu4us SMOPHOHOB pAa3HBIX BHUAOB IMO3BOHOYHBIX.
CpaBHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTWMYHbBIE, pYyJANMEHTapHBIC OpTaHBbI,
aTaBU3MbI. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH U
OCHOBHBIX META0OJUYECKHUX MyTeH Y BCEX OPraHU3MOB.
OpomononHas teopust Y. lapsuna. [Ipeanocbliku BOZHUKHOBEHUs AapBUHU3MA. J[BUXKylue
CHJIBI DBOJIIONMU BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXEHHWE TPU OTPAHUYCHHOCTH
pecypcoB, HeolpeaenEHHas H3MEHYUBOCTh, 00pb0a 3a CyIIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).
Cunrerudeckas teopust 3Bosmonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUS.
MuxkposBomtouus. [Tomynsius kak eAMHHIA BUAA U SBOTIOLUH.



JBuxyume cuibl ((akTopbl) HBOJMIOLMM BUAOB B Ipupoie. MyTalMOHHBIM mporecc u
KOMOWHATHBHAsT HM3MEHYMBOCTh. [lomynsuuoHHbIe BOJHBI W Jpeiid reHoB. M3omsamus u
MUTPALIUS.

EcrecTBenHbIi 0TOOp — HanmpapisAtomuid pakTop 3Boonud. POpPMBI €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0IeHHOCT OpPraHU3MOB Kak pe3yibTaT 3Bojiouud. I[lpumepsl mpucnocoOiieHui y
Opranu3MoB. ApoMopd0o3bl U UIHO-aJalTALHH.

Bun wu BumooGpasoanue. Kputepuu Buma. OcHOBHble (opmbl  BUA00Opa30BaHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MakposBomonus. Dopmbl  3BONIONUHU:  (uimeTHueckas, IUBEPreHTHas, KOHBEPIreHTHas,
napajuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxneHre OT HecHelUalInu3upOBaHHBIX NpenkoB. I[Iporpeccupyromas crnenuaninzanus.
AJlanTuBHas pajuanus.

JdemoHcTpanmuu:

Topmpemur: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkernb,
®. Mroep, A. H. Ceep1ios.

Tabauybr u cxemwvl: «Pa3BuTHE OpraHUYECKOro MHpa Ha 3emie», «3apoJbIlN MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukcy, «PopMbl 60pHOLI 3a CylIeCTBOBaHUEY, «ECTeCTBEHHBINH 0TOOPY,
«MHoroo0Opa3ue copToB pacTeHuil», «MHorooOpasue MOpoa >KUBOTHBIXY», «llomymsamumy,
«MyTaloHHas U3MEHUYUBOCTBY; «ApoMopdo3by, «anoaganranuny, «O0mas aereuepamus,
«/IBmkymue cuibl sBooIMNY, «Kapra-cxema mapmpyra nyremectsus Y. [lapsunay, «bopnbda
3a CYILIECTBOBaHUEY, «IIpucnocobreHHOCTH OpPraHU3MOBY, «I"eorpaduueckoe
BHUJ1000pa30BaHuey, « IKOJIOIMUECKOE BIU1000pa30BaHUEY.

Obopyoosanue: KONIEKIHS HACEKOMBIX C pa3WYHBIMU TUIIAMHU OKpacku; HaOOp IUIOJOB H
ceMsiH; KoJutekius «lIpuMepsl 3alIUTHBIX PUCTIOCOOIEHUH Y KUBOTHBIX»; MO/EIb «OCHOBHbIE
HAIpPaBIICHUS IBOIIOLUNY; 00bEMHAs Moieb « CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).
Bbuoreorpadudeckas xkapra Mupa; KoJuieKuus «PopMbl COXPaHHOCTH UCKOTAEMBIX KHUBOTHBIX U
pacTeHui»; moaenb-anmunkauusa «llepekpéct xpomocom»; BiaxHble mnpenaparbl «Pa3purtue
HacekoMmoroy, «Pa3Butue narymku»; Mukponpenapar «pozodpuna» (Hopma, MyTanuu (HopMbl
KPBUIbEB U OKPACKH TeJa).

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Jlabopamopnas paboma Ne 1. «CpaBHEeHHE BUI0B 110 MOP(OIOTHIECKOMY KPUTEPHION.
Jlabopamopnass paboma Ne 2. «Onucanue TMPUCTIOCOOJIEHHOCTH OpraHu3sMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3nukHoBeHHe ¥ pa3BuTHe KU3HU Ha 3emie (9 1)

JloHay4HbIE NTPENCTABICHUS O 3apOXKIECHUU KNU3HU. HaydHble runoTes3sl BOSHUKHOBEHUS JKU3HU
Ha 3emie: alOuoOreHe3 M TaHCHEpMUsA. XHUMHYECKas dBOJIONHSA. AOWOTCHHBIM CHHTE3
OPraHMYECKUX  BEINECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJtonnK. HavanbHble aTansl Ouonorudeckoit spomonun. ['unoreza PHK-mupa.
dopmupoBaHue MeOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE NMPOTOKJIETKU. IlepBble KIETKH U HX
sBoJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KHUBBIX OPTaHHU3MOB.

PasButHe xn3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxei. Apxeiickas U IpoTepo30iCcKas Ipbl.
[Taneo3oiickas ’pa u e€ nepuojbl: KeMOPUHCKUN, OPAOBUKCKUM, CUIYPUICKUHN, ITEBOHCKUH,
KaMEHHOYTOJIBHBIN, IIEPMCKUM.

Me3o30iickast 3pa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, METTOBOM.

KaitHo3oiickas 3pa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIN, AHTPOTIOTEHOBBIH.
XapakTepucTuka KJIMMaTa M TeOoJOTHYEeCKUX ImpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
pPAcCTUTENBFHOIO M XUBOTHOIO MHpa. ApomMopdo3bl y pacTeHH U >KUBOTHBIX. IlosBieHwue,
pacuBeT U BEHIMUpPAHUE TPYII )KUBBIX OPTraHU3MOB.

CucremMa OpraHMYECKOro MHpa Kak OTpak€HHE 3BOJIOLMU. OCHOBHBIE CHCTEMAaTUYECKUE
TpyIIBl OPraHU3MOB.



DBOJIOLMS YeIoBeKa. AHTPOIOJIOrUs KaK Hayka. Pa3BuTue mpencraBieHUd O MPOUCXOKIECHUN
yenoBeka. Meroabl u3ydeHus aHTponoreHe3a. CXoACTBa M pa3ivyuus YEJIOBEKAa M >KMBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YETI0BEKa.

JBmwxymue cuibl (hakTopsl) anTponoreHesa. HacnencTBeHHas M3MEHYMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIUil TPY/a, MBIIIICHUE, PEYb.
OcHOBHBIE CTaIUM ¥ BETBH 3BOJIIOLMH YEJIOBEKA: aBCTpaJlonuTeKu, YenoBek ymenslil, Yenosek
npsaMoxoasauuid, YemoBek HeaHIepTadbCkuid, YenmoBek pa3ymHbld. Haxoaku uckomaeMbIx
OCTaTKOB, BpeMsl CYLIECTBOBaHMS, 00JIaCTh pacIpoCTpaHeHHs, 00bEM T'OJIOBHOIO MO3ra, odpa3
JKU3HU, OPYIUS.

Uenoseueckrne packl. OCHOBHBIE OOJIBIIME pACHl: €BPOIEOHIHAS (eBpa3uiicKas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAlbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
IpUCHOCOOICHHOCTH TPEACTABUTENCH UEeNIOBEYECKUX pac K YCJIOBUSM CYHIECTBOBAHMS.
EnuncTBO uenoBeveckux pac. Kpuruka pacusma.

JleMoHCTpanum:

Tlopmpemor: ®©. Penu, JI. [lactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JapBuH.

Tabauysr u cxemol: «Bo3HukHoBeHUe COIHEUHOM cucTeMbl», «Pa3BUTHE OPraHUYECKOr0 MHUPay,
«PactutenbHas kietkay», «KuBoTHas kierkay, «llpokapumornueckas kierkay, «CoBpeMeHHas
CUCTEMA OpraHM4ecKkoro Mupa», «CpaBHEHME aHATOMUYECKUX YEpPT CTPOEHHUS 4YeJIOBEKa U
4eNIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTHUYECKUX HAXOJIOK MPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «JlpeBHeunmue roan», «lpesHue roan», «llepBeie coBpeMeHHbIE
oy, «YenoBeyeckue pachh».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (0I0CTbI aBCTPAJIONUTEKA, TUTEKAHTPOIIA,
HeaHJAepTaliblla, KPOMAHBOHIIA); CJICNKH WM HU300paKCHHUS KaMEHHBIX OPYAHM MEepBOOBITHOTO
YelloBeKa (KaMHHU-UYOMIIEePhl, pyOmia, CKkpebiia); TeOXpOHOJOTHYESCKas TaOJHIA; KOJUICKIIUS
«DOpMBbI COXPAHHOCTU UCKOIIAEMbIX )KMBOTHBIX U PACTEHUW.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Ilpaxmuueckas paboma Ne [. «V/3ydyeHue HCKOMAEMBIX OCTAaTKOB PACTEHUN U >KUBOTHBIX B
KOJUIEKLIHSX).

OKxckypcuss «IBOMIOLKS OpraHUYECKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAay4YHBIM WK
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpyxkawmas cpeaa (S 4)

DKoJorusi Kak Hayka. 3aJjaud U pas/esbl SKOJIOrMH. MeToJbl SKOJIOrMUECKUX HCCIeI0BaHUN.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MIOYBEHHA,
BHYTPHUOpPraHU3MEHHasl.

Oxonorudeckue (daktopel. Kriaccubukamus sSkogoruueckux (PaxTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.
AOuoTtuyeckue ¢GakTOphl: CBET, TeMIeparypa, BIaxHocTh. Poronepuoausm. [Ipucrnocobnenus
OpPraHU3MOB K JIeHCTBHIO aOMOTHYECKUX (PaKTOpPOB. bruogoruueckue puTMsl.

buotnueckue ¢akropbl. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XMIIHUYECTBO,
cumOuno3 u ero ¢popmsl. [Tapazutusm, koonepanus, MyTyalnu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJICOHWUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HAUYCHHE OMOTHYECKUX B3aMMOJEHCTBHM IS
CYLIECTBOBaHMS OPIraHU3MOB B PUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTHKH  momyisuuu. OCHOBHBIE  TOKa3aTeNu  MOMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXJAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JluHammuka
YHUCIIEHHOCTH MOIMYJISIUU U €€ peryJsiusl.

JleMoHCTpanum:

Ilopmpemui: A. T'ymbonsar, K. @. Pynwe, 3. ['ekkens.

Tabnuyvr u cxemwvr: xapta «lIpuponnsie 30HB 3emimn», «Cpenbl OOMTaHHS OPraHU3MOBY,
«Dotonepuoauzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJISALUN
uHpy30pun-Tyhenpkny, «llumeBpie menmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbl:



Jlabopamopnas paboma Ne 3. «Mopdomornueckrne 0COOEHHOCTH PacTECHUN W3 Pa3HBIX MECT
oOUTaHUS.
Jlabopamopnas paboma Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYCa».
Ipaxmuueckas paboma Ne 2. «I1oncy€T NIOTHOCTH MOMYJISUUN pa3HbIX BUJIOB PACTECHUI.
Tema 4. Coob1ecTBa M IKOJ0THYeCKHe cUCTeMBbI (9 4)
Coo0rmiecTBo opraHu3MoB — OuoIreH03. CTpYKTypbl OMOIIEHO3a: BHIOBAsi, IPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-noMuHanTel. CBsi3u B OMOIIEHO3E.
Dkonorudeckue cucteMbl (9kocuctembl). [loHsTHE 00 »JKOCHCTEeME U OHOTreoIeHO3e.
OyHKUMOHAIbHbIE KOMIIOHEHTbl HIKOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemecTB M TOTOK SHEpruud B dKocucreme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHSA. DKOJIOTMYECKHE NHPAaMHIbL: TPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJiLus, pazsurue. Cykueccus.
[IpuposnHblE HSKOCHUCTEMBI. OJKOCHCTEMBI O03€p M peK. OKOCHCTEMa XBOMHOIO WU
HIMPOKOJIMCTBEHHOT O JIeCa.
AHTpOTIOTEHHBIE  JKOCHCTEMBI. ATPOIKOCHCTEMBI.  YpOOIKOCHCTEMBI. buonormueckoe
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpa3ue kak (akTop yCcTOWYMBOCTH dKocucTeM. CoxpaHeHHE OHOIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.
VYuenue B.W. Bepnaackoro o 6mocdepe. I'panuiiel, coctaB u cTpykrypa ouocdepsl. Kusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.
KpyroBopotsl Bemects #u OHOr€OXMMHUYECKHE LUKJIBl 3JIEMEHTOB (yriepona, as3ora).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.
YenoseuecTBO B Ouocdepe 3eminu. AHTPOIOTeHHbIE W3MEHeHUs B Ouocdepe. ['mobambHbIE
9KOJIOTMYECKHE TPOOIIEMBI.
CocymecTBoBaHue npupoisl U 4yenoBedectBa. CoxpaHeHue OHMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBocti 6ruochepsl. OCHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.
JdemoHcTpaumuu:
Ilopmpemur: A. JIxx. Tenciu, B. H. Cykaués, B. 1. Bepranckuii.
Tabnuyvr u cxemor: «IlumeBple 1enm», «buoreHo3: cocraB u cTpykrypay, «I[IpupogHbie
coobmiectBay, «llemn mnuranus», «OKoNoruyeckas mnupamuaa», «buocdepa u yenosex»,
«OJKOCHCTEMa IIUPOKOIUCTBEHHOTO Jiecay, «ODKOCHCTEMa XBOWHOro Jeca», «buomenos
BOJIOEMaY, «ArponeHo3», «lIpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha MPUPOAY,
«BaxkHelmue MCTOYHUKU 3arpsi3HEHHsT BO3JlyXa M I'PYHTOBBIX BOI», «llouBa — BakHelas
coctasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeli 3G dexT», «PakTopsl
PaaAMOaKTUBHOIO 3arpsi3HeHus: oroceps», «Ob6mas cTpykrypa ouochepn», «Pacnpocrpanenue
XKHU3HU B Ounocdepey, «O30HOBBINH 3kpaH Ouocheps», «Kpyroopor yriepona B Guocheper,
«KpyroBoport azora B IpUpOIE».
Obopyoosanue. Mopaenb-amuMkanus «Tunuunele OuoOLEHO3B; repbapuit «PactutenbHble
cooOmiecTBay; KoJuleknuu «buoneHo3», «Bpeautenn BaKHEWITNX CEIBCKOXO3HCTBEHHBIX
KYJIbTYyp»; TepOapuM W KOJUIEKLMH PpACTeHUH M KUBOTHBIX, NPHUHAUIeKAIIUE K pa3HbIM
HKOJIOTHYECKUM TpymmaM oxHoro Buaa, KpacHas kaura PO, n3o0pakeHUs] OXpaHIEMbIX BUIOB
pacTeHui U KUBOTHBIX.

MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O ITIPEAMETA

«BHOJIOT' U

Cornmacho ®I'OC COO, ycranaBnuBarTcsd TpeOOBaHUS K  pe3yJbTaTaM  OCBOCHHS
00yYaromyMUCs MPOrpaMM CpeHEero oouiero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IIPEIMETHBIM.
JIM4HOCTHBIE pe3y/IbTaThl



B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUS mpeaMmera «buonorus» BbIIEIEHBI
CJIEYIOIIHE COCTABIAIOIINE:
oco3Hanue OOYYalOIIUMHUCA POCCUHCKON TIpakJaHCKOM HIEHTHYHOCTH — TOTOBHOCTHU K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CaMO-OIIPEICIICHHUIO;
Hanuyue momusayuu K 00y4eHuIo OUOJIOTUH;
yeneHanpasienHoe pazéumue BHYTPEHHHX YOEKICHUH JUYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEN M UCTOPUUYECKUX TPAAULIUNA Pa3BUTHUSI OMOIOTHUECKOT0 3HAHUS;
20MOBHOCMb U  CNOCOOHOCMb O0YYAIOIIUXCS PYKOBOACTBOBATbCA B CBOCH JESATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MIPUCYIIUMH CUCTEME OMOJIOTMYECKOT0 00pa30BaHNUs;
Haau4ye SKOJOTHUECKOTO APABOCO3HAHUS, CNOCOOHOCMU CTAaBUTH 1M U CTPOUTH KU3HCHHBIC
IIJIaHBI.
JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IpeaMeTa «bronorusy 1ocTUraioTcesi B €IMHCTBE yueOHOM U
BOCIIUTATEIbHOM  JEATENIBHOCTU B  COOTBETCTBUM C  TPAJAWLHMOHHBIMU  POCCHUMCKUMU
COLIMOKYJIBTYPHBIMHM, UCTOPUYECKUMH U yXOBHO-HPABCTBEHHBIMU LICHHOCTSAMM, IIPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHUS M CIIOCOOCTBYIOT IpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIMTaHUsA M CaMOPA3BUTHs, PA3BUTHUsI BHYTPEHHEH IO3MLIMM JIMYHOCTH, NMATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOIO
yBOKEHHUsS, OCEpeKHOTO  OTHOMICHHS K  KYJbTYPHOMY  HAcleIui0 W TPaIuIHsIM
MHOT'OHAlIMOHAJILHOTO Hapoaa Poccuiickoit @eaepannu, pupojie U OKPYKarolen cpee.
JImuHOCTHBIE pe3yNbTaThl OCBOCHHs ydeOHOro mpeamera «buomorus» HOMKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTH O0Y4aroIIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpUEHTAlWl, IIO3UTUBHBIX BHYTPEHHHUX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAIAUIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  0OIlIecTBa,
paclIMpeHue >KM3HEHHOIO OIbITa M OIbITA ACSATEIBHOCTH B IIPOLIECCE PEaTU3allMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
1. I'pazk1aHCcKOr0 BOCIMTAHUSA:
¢ Cc(hHOPMUPOBAHHOCTh TPAKIAHCKOW MO3MIHMK OOYYArOIIErocsi Kak AaxkTHBHOTO W
OTBETCTBEHHOT'O WIE€Ha POCCUICKOro 00I1eCTBa;
® OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OO0S3aHHOCTEH, yBaK€HHE 3aKOHA M
IIPaBOIIOPSIKA;
® TOTOBHOCTb K COBMECTHOH TBOPUECKOM JIEATENLHOCTH MPHU CO3/IaHUH YUEOHBIX TPOEKTOB,
pemieHnd y4eOHBIX M TI03HAaBAaTEIbHBIX 33/a4, BBIIOJHEHUU OHMOJIOTHYECKHX
JKCIIEPUMEHTOB;
® CIOCOOHOCTh OIPENENATh COOCTBEHHYIO TO3UIMIO 10 OTHOIICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;
® yMEHUE YUYUTBIBATb B CBOUX JIEWCTBUAX HEOOXOJUMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJIeH C pa3HbIMH YOXKICHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMU H
COLIMAJIBHBIM ITOJIOKEHUEM;
® TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
[IO3HABATEJIBHBIX U HMCCIIEI0BATEIbCKUX 3a[a4, YBaXXKUTECIbHOEC OTHOILIEHUE K MHEHHIO
OTIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COMIEPIKAHNUS;
® TOTOBHOCTb K TyMaHUTapHOW M BOJIOHTEPCKON AEATEIBHOCTH.
2. IIaTpHOTHYECKOr0 BOCIIUTAHHUSA:
¢ c(hOpMUPOBAHHOCTh POCCHUICKON TPa’KAAHCKON MIEHTUYHOCTH, MATPUOTH3MA, YBAKCHHS
K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHON, ropaocTH 3a CBOM Kpaw,
cBOI0 PonuHy, CBOM A3BIK M KYJIBTYpPY, IIPOILIOE U HACTOALLEE MHOIOHALMOHAIBHOIO
Hapoxa Poccuu;
® [ICHHOCTHOE€ OTHOUIEHWE K NPHUPOAHOMY HACIEAUI0 M NaMATHHKAM IPUPOJBI;
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJIOTHSX, TPY/IE;
® CIocOOHOCTh OLIEHHMBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJIEHHE U pa3BUTHE
Ouosorny, MOHMMAaHUE 3HAYEHUS OMOJIOTMM B TO3HAHUM 3aKOHOB HPUPOABI, B JKU3HU
YyeJIoBEeKa U COBPEMEHHOTO 00IECTBa;



uaerHas yOeKIEHHOCTb, TOTOBHOCTh K CHyXeHHI0O OTeuecTBy U €ro 3aluTe,
OTBETCTBEHHOCTD 32 €T0 CyAb0Y.

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHHUE AYXOBHBIX IEHHOCTEH POCCUIICKOT0 Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIUTENSIM, CO3/JaHHI0 CEMbH Ha OCHOBE

OCO3HAaHHOI'O HPUHATHS LIEHHOCTEH CEeMEWHOM JKM3HU B COOTBETCTBUU C TPATULMSIMHU
HaponoB Poccun.

4. 3cTeTHYECKOro BOCIIUTAHNSA:

9CTETUYCCKOC OTHOHMICHUEC K MHUPY, BKIKOYasa 3CTCTUKY 6BITa, HAay4YHOTI'O U TEXHHYECCKOI'O
TBOpYECTBAa, CIiopTa, Tpyaa, 06H_ICCTBCHHI)IX OTHOHIeHHﬁ;
MOHMMAaHNE SMOLIMOHAJILHOTO BO3ACUCTBUSA JKUBOM IpUupoabl U eé OCHHOCTH,

TOTOBHOCTb K CAMOBBIPAXKCHUIO B PA3HBIX BHUJAX HCKYCCTBA, CTPECMIICHUC IPOSABIIATH
KadyeCTBa TBOp‘-ICCKOfI JIMYHOCTH.

5. ®u3nueckoro BOCIIUTAHNA:

MIOHMMaHKE U peayin3alus 310pOBOro U 0e30macHoro oopasa KU3HU (370pOBOE MUTAHUE,
coONIOZICHNE TUTMEHUYECKUX IpaBWJI U HOPM, COATAaHCUPOBAHHBIM PEXUM 3aHITUH U
OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTb), OEpeX HOro, OTBETCTBEHHOIO H
KOMIIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U ICHXHYECKOMY 370POBBIO;
[IOHMMAaHUE LIEHHOCTH MPaBUJ HWHAUBUAYAIBHOIO U KOJUIEKTMBHOIO O€30I1aCHOTO
IIOBEJICHNUS B CUTYalLlUAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HaHME IOCIIEACTBUN W HENPUATUE BPEIHBIX HNPUBBIUEK (YHOTPEOJICHHs aJKOIOJs,
HapKOTHUKOB, KYpPEHHUS).

6. TpynoBoro BocnuTaHms:

TOTOBHOCTD K TPY/y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10Jt00ue;

TOTOBHOCTh K  aKTHBHOM  JIEATEIIPHOCTHM  TEXHOJOTHMYECKOM W  COIIMaIbHOM
HANPaBIEHHOCTH, CIOCOOHOCTh HWHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITENBEHO
BBITIOJIHATH TaKYIO A€STEIbHOCTD;

HWHTEpEeC K pa3auvHbIM chepaM mpodecCHOHATBLHON JEsSTEIHbHOCTH, YMEHUE COBEPIIATH
OCO3HAHHBII BBIOOp Oymymiedt mpodeccun U pealn30BbIBATH COOCTBEHHBIE KU3HEHHBIE
TIJIaHEL,

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO U CaMOOOpPa30BAHUIO Ha MPOTSHKEHUU BCel
AKHU3HU.

7. IKOJIOrH4eCKOr0 BOCIIUTAHMA:

9KOJIOTUYECKH 11eJIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILECTBOBAHMUS;

TIOBBIIIIEHUE YPOBHSI JKOJOTHYECKOW KYJIBbTYphl: MPUOOpPETEHHE OMBITa TUIAHUPOBAHUS
MOCTYTIKOB M OIICHKH WX BO3MOXKHBIX TIOCIIEJCTBUN ISl OKPYIKAIOIIEH CPEJIbI;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTei X PEIICHHUS;
CIOCOOHOCTh MCTOJB30BaTh MPHOOpETaeMbIe TIPU U3yYCHUH OMOJIOTUM 3HAHHS U YMECHUS
MpU  pEeHIeHUH MpoOJieM, CBS3aHHBIX C PANHOHAIBHBIM  MPUPOJIONOIB30BAHUEM
(cobmroieHue MpaBUil MOBECHUS B MPUPO/IE, HAIIPABICHHBIX HA COXPaHEHNE PAaBHOBECHS
B DKOCHCTEMaX, OXpaHy BHJIOB, 3KOCUCTEM, OMOChEpHI);

AKTUBHOE HETPUATHE JEHCTBUM, MPUHOCIIINX BpEJ OKpPYXKAIoIeH MPUPOTHON cpere,
yMEHUE MIPOTHO3UPOBATh HEeOIaronpusITHBIE SKOJIOTUYECKHE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX JICHCTBUI U IPEAOTBpAIIATh UX;

HaJU4he PA3BUTOTO DKOJIOTHYECKOTO MBIIUICHUSI, YKOJOTHYECKON KYJIBTYphI, OIBITA
JIEeATEIbHOCTH YKOJIOTMYECKOW HAaNpaBlIE€HHOCTH, YMEHHUS PYKOBOACTBOBATbCS HUMHU B



MO3HABATEJIbHON, KOMMYHHUKATUBHON U COLIMANIbHON MPAKTHUKE, TOTOBHOCTH K yYacTHIO B
MPAKTUYECKOU IESITENBHOCTH DKOJIOTMYECKON HAPABIECHHOCTH.
8. lleHHOCTH HAYYHOTI0 MMO3HAHMS:

® CcpOpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHsA HAyKM U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JAMAJOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTa B MOJIUKYJIBTYPHOM MUPE;

® COBEpIICHCTBOBAaHME  SI3BIKOBOM M UYMUTATEIbCKOW  KYJIBTYpbl  Kak  CpeACTBa
B3aMMOJICHCTBHS MEXKIY JIOAbMH U MMO3HAHUS MUPA;

e T[OHMMaHHUe crenupuku OMOJOTMHM KaK HayKd, OCO3HaHHe e€ poiu B (POpMHUpPOBAHUU
palMOHAIILHOTO HAYYHOTO MBIIUICHUS, CO3[aHUU LIEJIOCTHOTO TMpeACTaBlIeHUs 00
OKpYXaroIleM MHPE KaK O €IMHCTBE MPHUPOJbI, YelIOBeKa M OOIIeCTBA, B IMO3HAHHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH W PEMICHWH TPOoOJIeM COXpaHECHHs] TPUPOTHOTO
paBHOBeECHS,

e yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU I COBPEMEHHOM IUBWIM3ALMU: 00ecTIeYeHUs
HOBOTO YpPOBHS PAa3BUTHUS MEAWIMHBI; CO3JaHMs IEPCICKTHBHBIX OHOTEXHOJIOTHH,
CIIOCOOHBIX peliaTh pPecypcHble MpoOJIeMbl Pa3BUTHS YEJIOBEUYECTBA; IOUCKA ITyTei
BBIXO/JIa M3 TJOOQIBHBIX JKOJIOTHMYECKUX TpoOieM © oOecredeHus Tepexoja K
YCTOWYMBOMY DPAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYypCoOB U
(GhOpMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

® 3aMHTCPECOBAHHOCTH B IMOJYYCHHH OMOJOTHYECKUX 3HAHUH B IEJSIX TOBBIIICHHUS OOMIEH
KYJbTYpPbl, €CTECTBEHHO-HAy4YHOH I'PaMOTHOCTH KaK COCTaBHOM YacTH (PYHKIIMOHATbHOMN
IPaMOTHOCTH O0ydaromuxcs, GOpMUPYEMOH MPU U3yICHUN OHOJIOTHH,

® TIOHMMaHUE CYUIHOCTH METOJOB IIO3HAHMS, HCIOIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIB30BATh MOTy4YaeMble 3HAHUS ISl aHANIM3a U OOBSICHEHUS SIBICHHIMA
OKPY)KAIOIIET0 MHpa W TPOUCXONAIIMX B HEM M3MEHEHHUN;, YyMEHHUE JIeNlaTh
000CHOBaHHbIE 3aKIIOUYEHUSI HA OCHOBE HAy4YHBIX (D)AaKTOB M HMMEIOIIUXCS JAHHBIX C
LEJIBIO MOTYYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

® CHOCOOHOCTh CAMOCTOSITEIHHO HCIIOJIb30BATh OWOJIOTMYECKUE 3HAHUS JJIS PEIICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

® OCO3HaHUE LIEHHOCTU HAy4YHOW NIEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

® TOTOBHOCTh M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BAHMIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWUU MO OMOJOTHU B COOTBETCTBUHU C KU3HEHHBIMU
HOTPEOHOCTAMM.

B mporecce mocTukeHUs JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHS OOYYAIOIIMMUCS TPOTPAMMBI
cpenHero oOmero oOpa3oBaHHs y OOYYalOIIMXCS COBEPIICHCTBYETCS  OMOYUOHAILHBIU
unmennexm, NpeArnoaaraloumil cQoOpMUPOBAHHOCTD:

CAMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh TOHHUMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;
camope2yiupoeanusl, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE NMPUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE TMOBEJICHNE, CIIOCOOHOCTh aaNTUPOBATHCA K OMOIMUOHAIBHBIM W3MEHEHUSM U TPOSBISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYMpeHHel MOmMUeayuu, BKIIIOYAIOIEH CTpeMIIEHHE K IOCTH)KEHUIO LIEIH U YCIeXy, ONTUMU3M,
WHULIMATUBHOCTh, YMEHHUE ACHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

omnamuu, BKJIIOYAIONMEH CIOCOOHOCTh TMOHWMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHUX,
VUUTHIBATH €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIIMU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COYUANbHBLIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPaWBaTh OTHOILIEHHUS C APYTUMH
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIAITH HHTEPEC U pa3periaTh KOH(IUKTHL.

MeTtanpeameTHble pe3yJabTaThl

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buonorus» exaouarom:.
3HauUMMBbIE JUIS  (OpMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXIUCIUTUIMHAPHBIC



(MeXnpenMeTHbIE) oOlIeHayYHbIE TTOHATHS, OTPaXKaroIIUe EI0CTHOCTh HAyYHOUM KapTUHBI MHpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAyuYHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCICNOBAaHUE, HAOIIOJIEHUE, W3MEpPEHHUE, JKCIEPUMEHT W Jp.); yHHBEpCaIbHBIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaOIINe
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAaMOTHOCTH U COIMAIBHOW KOMIIETCHIIMU OOYYarOIIUXCS;
CIIOCOOHOCTh oOy4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC ACHCTBHUS B IIO3HABATEIHHOU U
COLIMATILHOM MPaKTHKE.
MeranpeamMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMEI CPEIHETO OOIIET0 00pa30BaHUS JTOJIKHBI
OTpaXkaTh:
OBgi1ajleHHe YHUBEPCAJBHBIMU YU€OHBIMHU MO3HABATEILHBIMH 1€ CTBUSIMMU:
1) 6a3oBble JJornYecKue AeHcTBUS:
® CaMOCTOATEIbHO (HOPMYIHPOBATH M AaKTyaJU3UPOBaTh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® CMOJNB30BaTh INPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a,
CUHTE3a, CPaBHECHMSI, KIaccu(UKaIK, 0000IICHHS ), PACKPBIBATH CMBICIT OMOJIOTHUECKUX
MOHATUN (BBIACTATh UX XapaKTepHbIe MPHU3HAKU, YCTAaHABIUBATH CBSA3H C JIPYTHUMH
MOHSITUSIMH )
® OIpenesaTh ILETH JSATCIILHOCTH, 3aJaBas MmapaMeTpbl U KPUTCPUU WX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;
® CMOJb30BaTh OMOJOTHMYECKHUE TMOHATUS ISl OOBsICHEHHsS ()aKTOB U SIBICHUU >KUBOU
TIPUPOJIBI;
® CTPOWUTH JIOTUYECKUE paCCyXIeHUs (MHIYKTHBHBIC, JICAYKTUBHBIC, IO AaHAJOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH U TMPOTUBOPEUUST B  pPAacCMaTPUBAEMBIX  SIBJICHUSAX,
(GbOopMyJIMPOBATH BHIBOJIBI M 3aKITIOUCHHUS,
® IMPUMEHATH CXEMHO-MOJICIIBHBIC CPEIICTBA YIS TPEJCTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHONICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHBOPEUUN Pa3HOTO
pOJia, BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX UCTOYHHKAX;
e pa3pabaThIBaTh TUIAH PEIICHUS IPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS MaTePHATLHBIX
U HEMaTepUAIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTUBHI B JESATEIBHOCTH, OIICHMBATH COOTBETCTBUE PE3YJIbTATOB IICINISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;
® KOOPAWHUPOBATH M BBHIMOJHATH PAaOOTy B YCIHOBHUSX pPealbHOr0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
® pa3BHUBATh KPEATHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIeM;
2) 0a3oBbIe HCCIeA0BATENbCKUE eiiCTBHS:
® BIAJETh HaBBIKAMH YY€OHO-HCCIIEIOBATENILCKON U MPOEKTHOM JIEeATENbHOCTH, HaBbIKaMU
paspemienus mpoOaeM; o0JaagaTh CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETHHOMY
MOKWCKY METOJOB peIIeHHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX METOOB
TTO3HAHWS,;
® WCIOJB30BaTh Pa3jIMYHbIC BHIBI JCATCILHOCTH IO IOJYYCHHIO HOBOTO 3HAHHUS, €r0
WHTEPIIPETAINU, TPEOOPA30BAHUIO U MIPUMEHEHHUIO B YUEOHBIX CUTYallUiX, B TOM UYHCIE
IIPH CO3JIaHUH YICOHBIX M COITUAIBHBIX TPOCKTOB;
e (QopMuUpPOBATH HAYYHBIM THIT MBIIIICHUS, BIaJIETh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMHU
MOHSITUSIMHA U METOJIaMU;
e cTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a/layll B 00pa30BATENBHOW NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIlUsX;
® BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBS3M U aKTyaIU3UpPOBaTh 3a]ady, BBIJIBHTaTh
TUTIOTE3y €€ pelIeHUs, HaXOJAUTh apryMEHTHI JIJIS JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,



AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJAE PCIICHUS 3aJa4yd pPE3yJbTaTbl, KPUTHYECKHU
OLICHUBATH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATh IPUOOPETEHHBIHN OMBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOMCK MEepeHOca CPEACTB M CIOCOOOB JIEHCTBHS B
poeCCHOHATIBHYIO CPEAY;

yMeTb [EPEHOCUTh 3HaHMA B IIO3HABATENbHYID U  IPAKTHUYECKYI0  OOJIaCTH
JKU3HEACATEIBHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC HUJCH, IpeIlaraTb OpPUIHMHAIbHBIE IIOAXOABI M PELICHUS; CTaBUTh
poOJIeMbl U 3aJauu, TOMyCKaroIUe aJlbTepHATUBHbIEC PELICHHUS;

3) neiicrBus mo padore ¢ uH(popmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(MOpManuu (TEKCTe y4eOHOro mocooOws,
HAYYHO-TIOMYJISIPHON  JTUTEpaType, OHOJNIOTUYECKUX CJIOBapsiX U  CIPaBOYHUKAX,
KOMITBIOTEPHBIX 0a3aX JaHHBIX, B IHTEpHETE), aHATHM3UPOBaTh HH(OPMAIIHIO Pa3THIHBIX
BUJIOB W (OpPM TMPEJACTaBICHUS, KPUTHUSCKHA OICHUBATh €€ JOCTOBEPHOCTh H
HETPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3alpPOChl U MPHMEHATh PA3JIMYHBIC METOJbI NPU IMOHCKE U OTOOpe
Ounonoruveckoil HHPOpPMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YIeOHBIX 3a/1a4;
MPUOOPETaTh OIBIT HCIIOJIB30BaHHUS WH()OPMANMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
COBEPILIECHCTBOBATh KYJbTYPY AaKTHBHOTO HCIIOJb30BAaHHUS PA3JIMYHBIX IOUCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEACTABICHUS OUOJIOTHICCKOM
uH(popMaiuu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH H JIP.);

WCIOJIb30BaTh HAYYHBIH SI3bIK B Ka4yecTBE CpPEACTBa MpHU paboTe C OUOJOTHYECKOM
uH(pOpMaIMel: NPUMEHSITh XUMHUYECKHE, (U3NYCCKUE W MATeMAaTUYCCKUE 3HAKU H
CHUMBOJIBI, (hOpMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOIB30BaTh U IPe0OPa30BhIBATH
3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISTHOCTH,

BIIQJICTh HABBIKAMH pACIO3HABAHUS W 3aIIUTHl  HHPOPMAIUK, WHOOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

ORi1aieHHe YHHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMHU A€l CTBUSIMM:
1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BCeX cdepax >KU3HM; aKTUBHO y4aCTBOBATh B JHAIIOTE
WIM JUCKYCCHHM IO CYHIECTBY OOCyKJaeMol TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYKJIEHHUS OTHOCUTEJIBHO BBIIIOJIHEHUS MpeiaraéMon 3a/1aud, yYUThIBAaTh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULIUHN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHH);
pacrno3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHUS, MOHHMMATh 3HAYEHUE COLUATbHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyallMid; yMETh CMsT4aTh
KOH(JIMKTHI U BECTH TEPETOBOPHI;

BIIQ/IETh PA3JIMYHBIMH CIIOCOOAMU OOIICHHUS U B3aUMOJCHCTBUS; MOHUMATh HAMEpPEHUs
JIPYTHUX JIIOJEH, MPOSIBISTh YBaXXKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOMN
dopme hopMyTUpOBaTH CBOM BO3PAKEHMUS;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOKO TOUYKY 3PEHHSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

2) coBMeCTHas IesITeJIbHOCTh:

MMOHUMATh U UCIOIB30BaTh MPEUMYIEeCTBa KOMAaHAHON U MHIWBUIYAITLHOW PabOTHI MIpH
pEeIIeHNH OMOJIOTHYECKOM TPOoOIeMbl, OOOCHOBBIBaTH HEOOXOAMMOCTH TMPUMEHEHUS
TpynmnoBbIX GOpM B3aUMOICHCTBUS MIPH PEIICHUN YYeOHOH 3a1auu;

BBIOMpATh TEMATUKY W METOJbl COBMECTHBIX JIEHCTBUIN C Y4ETOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 4JeHa KOJUIEKTHBA,



® [IpUHUMAaTh LE€JIb COBMECTHOH JESATEIBbHOCTH, OPraHU30BbIBaTb U KOOPAMHHPOBATH
JEUCTBUA MO €€ JOCTHXKEHUIO: COCTABIIATH IJIaH IEUCTBUN, PACIIPEIEIATh POJIU C YUYETOM
MHEHHUI YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

® OIIEHMBATh KAa4eCTBO CBOErO BKJAJa M BKJIaJla KaXJIOTO y4acTHHKA KOMaHJAbI B OOLIWI
pe3yJbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

e [pejJiaraTb HOBBIE NPOEKTHI, OLEHUBATh MJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

® OCYLIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PaA3JIMYHBIX CUTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:
1) camoopranusanmus:

® WUCHOJB30BaTh OHOJOTMYECKHE 3HAHWS JUIA BBIBICHUS NPOOJIEM M HMX pEUICHUS B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

e BBHIOUPATH Ha OCHOBE OMOJIOTMYECKUX 3HAHUII I[€JIeBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEHCTBUSAX W IOCTYNKaxX IO OTHOLIEHUIO K JXMBOW IPHUPOAE, CBOEMY 310POBBIO U
310POBBIO OKPYKAIOIIHX;

® CaMOCTOATEIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO NEATEIbHOCTh, BBISBISTH MPOOIEMBI,
CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a7aud B 00pa30oBaTENbHOI NEATEIbHOCTH U
YKU3HEHHBIX CUTYalLUsX;

® CaMOCTOATEIbHO COCTABIISITH IUIaH PEIIEHUs TPOOJIEMBI C YUETOM UMEIOILUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUN;

JaBaTh OLEHKY HOBBIM CUTYalIHIM;

pacimupsaTh paMKHi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MIPOSIBIICHUIO HTUPOKOH 3PYIUIIMHU B Pa3HBIX 00JIACTSIX
3HAaHUU, TOCTOSITHHO TOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

® J1aBaTh OIICHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

® BJA/IeTh HaBBIKAMU MO3HABATENbHON pe(IEKCUN KaK 0CO3HAHMSI COBEPIIAEMBIX J1EHCTBHIMA
U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB M OCHOBAHMI; HCIIOJIb30BAaTh MPUEMBI
pedexcun Uit OLIEHKH CUTYallUH, BBIOOpa BEPHOT'O pEIIEeHUS;

® yYMETb OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKECHHUIO;

® [IPUHUMAaTh MOTUBBI M apTyMEHTHI APYTUX [IPU aHAJIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHATHE ce0N M APYTUX:

® [pUHUMAaTh ce0sl, HIOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

® [PUHUMATh MOTUBBI U apTyMEHTHI APYTUX NIPU aHATIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

e [IpHU3HaBaTh CBOE MPABO U MPABO JIPYI'UX HA OLIMOKHU;

® pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3UIMH JAPYTOro YeJIOBEKA.

IIpenmeTHbIe pe3ybTaThl
[Ipenmernble pe3ynbraThl ocBoeHus mnporpamMbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHMIO, WHTEPHpETallMM W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESTEIIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMSI U MPUMEHEHHMIO 3HAHUW B Pa3IMUHBIX Y4eOHBIX
CUTyallMsIX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CUTyallUsX, CBS3aHHbIX C Ouojorueil. B
porpaMMe NpeaMETHbIE Pe3yIIbTaThl IPEACTABIEHBI 110 TOAaM 00y4YEeHHUS.

10 k1acc
[IpenMeTHBIE pe3yabTaThl OCBOECHUS yueOHOro mpenmMera « bruoiaorusy qomKHbI OTpaxaTh:
1) chopMHpOBaHHOCTH 3HAHUH O MeCT€ M POJIM OMOJOTMM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4HON KapTUHBI MUpa U



Hay4YHOI'O MHUPOBO33PEHUS; O BKJIA/I€ POCCUICKUX U 3apyOekHbIX YUEHBIX-OMOJIIOTOB B pa3BUTHE
O6uonoruu; GyHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKA JIJIsl pEIICHUS )KU3HEHHBIX 3a71ay;
2) yMeHHE pacKpbIBaTh COJEp:KaHHWE OMOJIOIMYECKHMX TEPMHMHOB U IOHSTUMN: JKU3Hb, KIETKa,
opranuszM; MeTabonu3M (oOMEH BEIIeCTB MW  IPEBpalleHHE DHHEPIUU), TOMEocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHBBIX CHUCTEM, CaMOBOCIPOM3BEAECHUE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;
3) yMeHue wu3narath OHOJIOTMYECKHE TEOpUH (KJICTOYHAs, XPOMOCOMHAs, MyTal[OHHAs,
[EHTpaJibHAas J0rMa MOJIEKyJsipHOW Owmonorum), 3akoHbl (I. Menpens, T. Moprana, H. U.
BaBuiosa) u yuenus (0 ueHTpax MHOIooOpasus U IPOMCXOXKAECHUS KyJIbTYpHbIX pacteHuid H. U.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;
4) yMmeHue BIIaJIeTh METOAAMU HAy4YHOTO IO3HaHMs B OMOJIOrMU: HaONIOJEHUE U ONUCAHME
KHUBBIX CHCTEM, TIIPOLIECCOB W SBICHHI;, OpraHu3alys M TPOBEJCHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIJBM)KEHUE TIUIIOTE3bl; BBIABICHUE 3aBUCUMOCTH MEXAY HCCIENyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB; YMEHHE JIeJIaTh BHIBO/Ibl HA OCHOBAHUH ITOJYYEHHBIX PE3YJIbTATOB;
5) yMeHHE BBLICIATh CYIICCTBEHHBIC MPH3HAKA BHPYCOB, KICTOK MPOKAPUOT U IYKAPHOT;
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHU3MOB; OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIeCTB U
NPEBpAICHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO W IHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIIOJIOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAIBHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);
6) yMeHHe HpPUMEHSTH IOJyYeHHbIC 3HAHUSA AT OOBACHEHHS OHMOJIOIMYECKHUX IPOLIECCOB U
SBJICHUH, 1711 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCcieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUSI HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpY)Kalollled MPUPOAHON Cpele; NOHMMaHWe HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
PUPOIONOIIB30BAHUS;
7) yMeHME peuaTh »>JIEMEHTapHble TIE€HETHYECKHE 3aJaud Ha MOHO- U JAUrHOpHIHOE
CKpelllMBaHUe, CIEIUIEHHOE HACJIeI0BaHUE; COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELMBAaHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OpPraHU3MOB;
8) yMeHHe BBIIOJHATH J1AOOpaTOpHbIE U MNpAaKTHUYECKHE pPaboThl, COOIIOJaTh MpaBuia IpH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;
9) ymeHHe KPUTHUECKH OLEHUBAaTh W HWHTEPIPETHPOBATH HH(GOPMAIMIO OHOJIOTUYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO IICEBJIOHAyYHBbIE 3HAaHUS M3 pa3IM4yHbIX HCTOYHHMKOB (CMU,
HAy4YHO-TIOMYJISIPHbIE MaTepuaibl); ATHUUECKUE acCleKTbl COBPEMEHHBIX HCCIEJOBaHUM B
O6uonoruu, MeuIHe, OMOTEXHOJIOTHH;
10) ymeHuwe co3maBaTh COOCTBEHHBbIE THCHMEHHBIE U YCTHBIC COOOIICHUs, 0000mIas
Ouonornyeckyro HHGOPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

11 knace
[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpeaMera « buoaorus» qomKHbI OTpaXKaTh:
1) chopMHpOBaHHOCTH 3HAHUI O MeCT€ M POJIM OWOJOTMU B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOT'O MHUPOBO33PEHUS; O BKJIA/I€ POCCUHCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouoorum; GyHKIIMOHATBHON T'PAMOTHOCTH YeJIOBEKa IS PellieHus )KU3HEHHBIX 33/1a4;
2) yMeHHEe PacKpbIBaTh COJEp)KaHHE OMOJIOTMYECKMX TEPMHMHOB U TMOHSATHHA: BUJ, TOMYJISALMS,
reHooH, SBONIONMS, JBUWXKYIIUME CHIbl ((akTOpbl) HSBOJIOLUH, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30OBaHHE, OSKOJIOTUYECKHE (AKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENH MUTaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ouocdepa;
3) ymenue wu3narath OuWoJOrMYecKWe Teopuu (dBosouMoHHAs Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS SBOJIOINN ), 3aKOHBI  3aKOHOMEPHOCTHU (3aposiiieBoro cxoacTra K. M.
bapa, uepenoBaHus riaBHbBIX HampasiieHud u myteil sBomonuu A. H. CesepuoBa, ydeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;



4) yMeHWe BIaAeTh METOJAMH HAy4HOTO TO3HAHWS B OHOJIOTHH: HAOMIOJCHUE M OMHCAHHUEC
KHUBBIX CHCTEM, IPOLIECCOB U SBICHHI; OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
9KCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEeIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB; YMEHHE JIelaTh BHIBOJIBI HA OCHOBAHUHU MOJyUYEHHBIX PE3YJIbTaTOB;

5) yMeHue BBIIENATH CYIIECTBEHHbIC NMPU3HAKU CTPOCHUS OMOJOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIHUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOllEHO30B U SKOCUCTEM;
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOTICHHOCTH OPraHU3MOB, JCHCTBHS IKOJIOTHYECKUX (PaKTOPOB Ha
OpraHM3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEHIECTB U OHMOr€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

6) yMeHHE MPHUMEHSTH IOJy4YCHHbIE 3HAHUS A OOBSCHEHHS OHOJIOTMYECKUX IPOILIECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYXKAIOIIUX JIFOJIEH, COONIIOJIEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpY)KaloIleld MPUPOAHON Cpele; NOHMMaHHe HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKCHHM COBpPEMEHHOM ouonoruu TUIS paIoHaIbLHOTO
IPUPOIONOIB30BAHUS;

7) yMeHHE peliaTh SJIEMCHTapHbIe OHMOJOTMYCCKHE 3aadyH, COCTaBJIATh CXEMbI MEpeHOCca
BEIIIECTB U SHEPTUH B IKOCHCTeMax (I[eMy MUTAHUS );

8) yMmMeHHe BBINONHATH JA0OpATOpHBbIE M MpPAKTHUYECKHE pPAa0OTHI, COOII0aTh MpaBUia MPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyI0BAaHHEM;

9) yMeHHE KpUTHYECKH OLECHMBATh M HHTEPIPETHPOBATH HHMOPMAIUIO OHOIOTHYECKOrO
COJIEp’KaHus, BKIIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAaHUS U3 pa3IMYHbIX HcTOoyHUKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHualbl); paccMaTpUBaTh TIJIOOANbHBIE SKOJOTHYECKHE MPOOIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO TIO3UITHUIO;

10) ymenuwe co3maBaTh COOCTBEHHBIC TMHCHMEHHBIE U YCTHBIE COOOIICHUS, 0000IIas
OMOJOrMYecKy0 HMHGPOpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE

INIAHUPOBAHMUE

10 KJIIACC

Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUAbI yueOHOI
AeATEJbHOCTH 00y4aroIUXCH

Tema 1. Bbuosorus kak Hayka (2 4)

1. buonorusi kak Hayka | buonorus kak Hayka. CBsism OMOOrHMU ¢ OOIIECTBEHHBIMU, PackpeiBaTh cojep)kaHMe TEPMHUHOB U TIOHATHH: HAay4dHOE
(19) TEXHUYECKUMU W JPYTMMH €CTECTBEHHBIMH HAyKaMH, MUPOBO33pPEHME, HaydHas KapTHHA MUpaA, HAy4YHBIM METOI,
bunocodueit, penuruen, STHKON, ICTETUKOW M IPABOM. THIIOTE3a, TEOPHS, METOIbI HCCIICIOBAHUS.
Ponp Ouonoruu B GopmMupoBaHMM COBPEMEHHOH HayuyHOM XapakTepu3oBaThb OMOJOIMIO Kak HayKy, €€ MECTO U POJb CPeau
KapTUHBI Mupa. Crucrema OMONIOTHYECKUX HAyK. JIPYTUX €CTECTBEHHBIX HayK.
JdemoHcTpaumuu: [lepeuncnarey pasznensl OMOJIOTHMH B COOTBETCTBHU C OOBEKTAMH
Ilopmpemuwr: Y. apsun, I'. Mengens, H. K. Konbsuos, x| uzydenus.
Yorcon u ®@. Kpuk. Ha3piBath BaxkHeHIIMe oTpaciu OMOJIOTMUECKUX 3HAHUU U 3a/1auH,
Tabauywvl u cxemvi: «MeToAbl TO3HAHUS )KUBOU MPUPOJIBI | cTosuue nepen ouonorueit XXI B.
2. MeTtoabl Nno3HaHus | MeTroapl TMO3HAHUA KUBOM Mpuponabl (HabmioneHue, | PackpeiBaTh copepikaHne TEPMUHOB M MOHSTHN: HAYYHBIH METOJ,

skuBoi mpupoasi (1 1)

9KCIICPUMCHT, OIIMCAHUC, H3MCPCHUC, Knaccn(bnxaum[,
MOJIeJIMPOBAHUE, CTATUCTHYECKas 00paboTKa JaHHBIX).
JdemoHcTpaumuu:

METOJIbI UCCIIEOBAHUA.
XapakTepu30BaTh OCHOBHBIC METObI MO3HAHUS JKUBOW ITPHUPOJIBI:
HaOJI0/ICHUE, YKCIIEPUMEHT,

Tabnuysl u cxemoi: «MeToIbl TO3HAHUS )KUBOM MPUPOJBI». | OMMCAHUE,  U3MEpPEeHHe,  KiIaccupuKanus,  MOJEIUPOBAHHE,
JlabopaTopHble U NpaKkTHYecKUe padoThl: cTaTHcTHYecKas 00paboTKa JaHHBIX
Ilpakmuueckaa  paboma Ne 1. «Hcnomb3oBaHue
pPa3IUYHBIX METOJOB MpPU M3YyUYEHUH OUOJIOTHYECKUX
00BEKTOBY
Tema 2. ’Kusble cuctembl 1 uX opranuszanu (1 4)
3. buosornuyeckue PKupbie cucremsl (OMOCHCTEMbI) Kak NpeAMET M3ydeHHUsPacKpblBaTh  COJAEpXKaHME TEPMUHOB W  TOHATHI:  cuctema,
CHUCTeMbl, Npoueccbl M HX [Ouosiorud. OTiIMYME KHUBBIX CHUCTEM OT HEOpPraHMYeCKOHOMoJiorHYecKas  CHCTE€Ma,  JJIEMEHThl  CHUCTEMBI,  CTPYKTYpa|
usydenue (1 1) [IPUPOJBI. OuocHucTeMBbl, CBOHCTBa  KHUBBIX CHUCTEM, OOMEH  BEUIECTB,
CpoiicTBa OuocucteM U HUX pa3HooOpazue. YPOBHHPAa3MHOKEHHUE, POCT, pa3BUTHE, HACIEACTBEHHOCTb, W3MEHYMBOCTb,

OpraHu3aly  OMOCHCTEM: MOJIEKYJIAPHBIH, KIETOYHBIH,
TKAHEBBIM, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAO0BO,
HKOCHUCTEMHBIH (OMOTreoeHOTHYECKU), OMOC(hEPHBIH.
/lemoHcTpauuu:

Ta6ﬂ1/ll4bl u cxemol: «OCHOBHEIC IMPpU3HAKU KU3HW», «ypOBHI/I

pa3apaKuMOCTh, YHEPro3aBUCUMOCTh, YPOBHU OPTaHU3AIMH >KU3HU
(buocucrem).

XapakTepu30BaTh MPUHIUIBI OPTAaHU3AIUNA OMOCHCTEM: OTKPBITOCTD,
BBICOKAsA YHIOPAAOUYCHHOCTD, CaMOPETYJIAINA, UCPAPXUIHOCTD.
[lepeuucnsaTh  yHUBEpCAbHBIE  CBOWCTBA  JKUBOTO:  €IUHCTBO




Tembl ypokoB OcHoBHOe coaep:kanue
U KOJINYeCTBO YaCOB

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

OpTraHU3AINH KUBOU MPUPOIBD.
Obopyoosanue: moaenb Mojekynsl JJTHK

XUMHUYECKOTO COCTaBa, Pa3IpaXMMOCTbh, IBUKEHUE, TOMEOCTa3, pPOCT
M pa3BUTHE, HACJIEICTBEHHOCTb, HM3MEHYHMBOCTH,  DBOJIOLUS
(mpucnocobIeHNE K N3MEHSIOLUMCS YCIIOBHSIM).

[IpuBOoIUTH TpUMEpPHl OMOCHCTEM PA3HOTO YPOBHSI OpPTraHU3AlUU U
CPaBHUBATH MPOSBICHUS CBOWCTB KMBOTO HA PAa3HBIX YPOBHSX.
XapakTepu30BaTb ~ OCHOBHBIE  MPOIIECCHI,  IMPOTEKAIOIIUEe B
OuocucremMax: OOMEH BEIIECTB M  IPEBpAIICHUE  SHEPTHH,
CaMOBOCITPOU3BEICHHUE, CAMOPETYJIALINS, Pa3BUTHE.

CoburofaTh npaBmiia 0EpeKHOT0 OTHOIICHUS K KUBOW PUPOJIC

Tema 3. XuMHnuyecKuii coOCTaB U CTPOEHHE KJIeTKH (8 1)

4. XumMuyeckmid cocTraB | XHUMHUYECKUU COCTAB KIIETKU. XUMHUUYECKHUE DIIEMEHTHI:

KJIETKH. Boaa M | MaKpoO>3JIEMEHThI, MUKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE
MHUHepaJbHbIE COJIH BEIECTBA. Du3nKo-XUMHYECKUE MIPOIIECCHI,
(14) MPOTEKAIOIINE B JKHUBBIX cucremax. DyHKUHUH BOJBI U

MUHEpaJIbHBIX BeEHIeCTB B  KieTke. llomnmeprkanue
OCMOTHYECKOTO OaJraHca.

JdemoHcTpanum:

Juacpammuor: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B
HEXHBOW TmpHupoae», «Pacmpenenenve XUMHUYECKUX
AJIEMEHTOB B )KHBOU IIPUPOICH.

Tabnuyst u  cxemwvr:  «llepuogmueckas  Tabnuia
XUMHUYECKUX IIEMEHTOBY, « CTPOCHHE MOJIEKYIIBI BOIBD»

PackpbiBaTh copep)kaHUE TEPMHHOB UM IOHATHM: 3J€MEHTHI-
OMOTeHbl, MAaKpOAJIEMEHTBbl, MHUKPO3JIEMEHTbl; MHUHEpaIbHbIC
BEIIECTBA, MOJIEKYJa BOJbl KaK JUIOb, BOJOPOJHBIE CBS3H;
rupodUIbHBIE U THAPO(HOOHBIEC BEIIECTBA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOI'O COCTaBa KaK OJJHO U3 CBOMCTB
KHUBOTO.

PacnipeniensiTb XUMHUYECKUE DIIEMEHTHI 110 TPYMIIAM B 3aBUCUMOCTHU
OT  KOJMYECTBEHHOIO  IPEACTABUTENbCTBA B  OpraHU3ME;
XapaKTepU30BaTh POJIb OTJEIbHBIX 2JIEMEHTOB.

BbIsSBIATE CBA3b MEXKIYy COCTaBOM, CTPOEHHUEM MOJIEKYJIbI
XMUMUYECKOTO COEIMHEHHS U er0 (QYHKIUSAMHU B KIETKE

5. bBeaku. CocraB u | benku. CoctaB u cTpoeHne 0eIKOB. AMUHOKHUCIOTHl —
crpoenue 0ejkoB (1 u) MOHOMEpHI  OenkoB. Hesamenumble W 3aMeHUMBIE
AMUHOKHUCIIOTBL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPBI O€ITKOBOM MOJIEKYJIBI (TIepBUYHAS, BTOPUYHAS,
TpEeTUYHAsT U YETBEPTUUHAs CTPYKTypa). XHUMHUUECKHE
cBolicTBa OenKkoB. bruonorndyeckne GyHKIMN OETKOB.
JdemMoHcTpanum:

Tabauywl u cxemwvi: «CTpoeHUE MOJICKYJTBI OETTKaY.
Ob6opyoosanue: cCBETOBON MUKPOCKOII, MUKPOIIPETIapaThl

PackpeiBaTh comepxkaHue TEPMHUHOB M TOHATUH: OenKH,
MOJIUMEPBI, MOHOMEPBI, AMHUHOKHUCIIOTBHI, TENTUIHAs CBS3b,
MOJIMMENTH L, JEHATYpaLUs.

XapakTepu3oBaTh OENKHU KaK KJIacC OPraHMYeCKUX COEIMHEHMIA;
KJaccu(uIUpoBaTh HUX IO  CTPOEHUIO  (TJIOOYNIsIpHBIE |
bubpwuIApHbIe  OCNKH), TEPEUYHuCIATh W  XapaKTepU30BaTh
¢byHKIMN OeIKOB




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

6. @DepMeHTHI
omoJiornyeckKmne
Karajau3aropsl (1 4)

®epMeHThl — OuoNOrHuecKue Karanuzatopbl. CTpoeHue
bepmenTa: AKTHUBHBIN LIEHTP, cyOcTpartHasy
cnenuduanocts. Kodepmentsl. Burtamuubl.  OTiaudws

(EepMEHTOB OT HEOPTAHHMYECKUX KATAIN3aTOPOB.
JdemoHcTpaumnu:

Tabnuyst u cxemor: «CtpoeHue hepMeHTaY.
Obopyoosanue: obopyioBaHHE TUTST
HaOJI0ICHUH, I3MEPEHUH, SKCTICPUMEHTOB.
JlaGopaTopHble U NpaKTH4YecKne padoThi:
Jlabopamopnas paboma Ne 1. «I3ydeHne KaTaTUTUYECKON
AKTUBHOCTH (EPMEHTOB (HAa TIpUMEpE aMuiIa3bl HIIH
KaTajas3bl)»

ITPOBEACHMA

PackpeiBaTh conep)kaHHE TEPMHUHOB M MOHATHHA: (EpPMEHTHI,
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu(pu4IHOCTh, KO(PEPMEHTHI,
OCJIKH-aKTUBATOPBI U OCIKHU-UHTHOUTOPBI.
VYka3piBaTh ~ OTNIMUMA ~ (DEPMEHTOB  OT
KaTaJIM3aTOPOB.

OObsicHATH poib (EepMEHTOB B (DYHKIHMOHUPOBAHUU IKHBBIX
CHCTEM, B MPOMBIIUICHHOCTH, B MEIHUIMHE, B IOBCEIHEBHOM
JKU3HH YEIIOBEKa.

HEOPraHUYECKUX

7. Yraesoabl. JInnuabl

(1)

VYrneBoabl:  MOHOcaxapuabl  (IVIIOKO3a, pubdboza U
ne3okcupu0o3a), aucaxapuibl (caxaposa, JIakTo3a) U
nojucaxapuabl  (Kpaxmaj, [JIMKOTCH,  [EJUIHJI03a).
buonoruueckue GyHKINN YTI€BOJOB.

Jlununael:  TpurmUUEpunasl, (HOCHOTUNUABI, CTEPOUIBI.

I'unpodunsHo-rUApOPOOHEIE CBOMcTBa. buonoruueckue
¢yHkuun unuaoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB U
JIUIHUI0B KaK MCTOYHHUKOB SHEPTHUH.
JdemoHcTpanum:

Tabauywl u cxemol: «YTIEBOABDY, «JIMTTUIBI.
Obopyoosanue:. o0opynoBaHue i
Ha0JII0/IeHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IMPOBCACHUA

PackpeiBaTh copep)kaHME TEPMHHOB U TIOHSTHH: YTIJIEBOJBI,
MOHOCAXapuabl, IUCaxapHibl, MOJUcCaxXapuibl, TIOK03a, prudo3a,
Ne30Kkcupubo03a, caxapos3a, JIaKTO3a, MallbTO3a, IEJUIIII03a
(kJIeT4aTKa), KpaxMal, TIIMKOTEH; JINITU/IbI, TPUTIIALEPUIB (KUPBI,
Mmacna), hochorunuabl, CTEPOUIBL.

XapakTepu30BaTh YTJIEBOJBI, JIMMUABI KaK KIIACC OPTaHUYECKHX
COEIMHEHUN.

KnaccupumupoBare  yrineBoasl W JHUIHIBL 110
NEePeYUCIATh (PYHKIMH YTIIEBOI0OB U JIUIHUIOB.
Cxematnueckn U300pakaTb CTPOCHHE MOJIEKYJ YIJIEBOJIOB,
1203091 (0):!

CTPOCHHIO;




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

8. Hyxnennosbie
KHACJI0TbL. AT® (1 4)

Hyxnennossie xucnorsl: JJHK u PHK. Hykneoruaer —
MOHOMEpPB! HYKJIEMHOBBIX KUCIOT. CTpoeHue u GyHKIUU
JHHK. Ctpoenne u ¢ynkuuu PHK. Bugst PHK. AT®:
CTpO€HUE U (PYHKIIHH.

JdemoHcTpaumnu:
Ilopmpemor: k. Yorcon, ®@. Kpuk, M. VYwunkunc, P.
@paHKIUH.

Tabnuywr u cxemwvr: «HyxneunnoBblie kucnotsl. JIHK»,
«buocunres 6enka», «Ctpoenue mosiekyinsl ATDy.
Obopyoosanue: CBETOBOH MUKPOCKOII, MUKPOIIperapaThl

PackpsiBath coaepKaHue TEPMHUHOB U IIOHSTUN:
nesokcupubonykiaenHoBas kuciora (JHK), pubGonyknemHoBas
kuciorta (PHK), wykneotun, NOJUMHYKJICOTUIIHAS  II€Mb
(MONMMHYKIEOTHa),  KOMIUIeMeHTapHocTh,  ¢yHkmuu  JJHK
(XpaHeHwe | Tepenavya HACICACTBEHHOM HH(OPMAIUM); BHJIBI
PHK  (undopmanumonHas, TpaHCIOpTHas, pubOcoManbHas);

anenosuntpudochar (ATD), makposprudeckast CBs3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KHUCIOTHI KaK XHMHUYECKUE
COEJIMHEHUS M HOCUTEIIN HAaClIeCTBEHHON NH(POpMAIUH.
OTmeuaTs 0COOEHHOCTH CTPOCHHUS MOJIEKYJI HYKJIEMHOBBIX KHUCIOT
(AHK, PHK) u AT®.

Cxematnueckd H300paXkaTh CTPOCHHE HYKICOTHUIOB, MOJEKYI
HYKJIEUHOBBIX Kuciot, ATO.

9. HUcropussi U MeTOaAbI

[uronorus — Hayka o kierke. Kilerounas teopus —

PackpelBaTh copepkaHMe TEPMHMHOB W IIOHATHM:  KIIETKAa,

HU3y4eHUst KJETKH. | IpUMEp B3aUMOJACHUCTBUS MJeH M (aKTOB B HAyYyHOM | IIMUTOJIOTUS; PACKpbIBaTh COJECpXKAHUE IIOJIOKEHUH KIETOYHOM

Kuierounas Teopus IMO3HAHUH. MeTobl N3yUeHUs KIIETKH. TEOPUHU.

(149) JdemoHcTpanum: IlepeunciiATh M XapaKTEPU30BaTb OCHOBHBIE METOABI HM3yYEHHS
Ilopmpemuor: A. Jlesenryk, P. I'yk, T. IlIBann, M. | kierku (mpuroroBieHne CpE30B, OKpalliBaHue,
HIneiinen, K. M. bap, P. Bupxos. MHUKPOCKONUPOBAaHUE, LEHTPUPYTUPOBAHUE, KYJIbTUBHUPOBAHUE
Obopyoosanue. CBETOBOM MHUKPOCKOIT; MUKpPONpENnaparbl | KJIETOK U TKaHew).
PacCTUTENbHBIX, )KUBOTHBIX U OaKTEPHATIbHBIX KIIETOK.

10. Kuerka kak | Krnerka kak nenoctHas xuBas cuctema. OOmue npu3Haku | PackpbiBaTh  coJiepKaHWe TEPMUHOB M IMOHATUH:  KIETKH

LeJIOCTHAS JKUBasl | KJIETOK: 3aMKHyTas HapykHas MeMOpaHa, MOJEKyJbl | (3ykapuOTHYecKas, MIPOKapuoOTHYECKas), IJIa3MaTHIecKas

cucrema (1 4v)

JIHK kak reHervueckuil amnmapar, CHUCTEMa CHHTE3a
Oenka. TUIbl KIETOK: SyKapuOTHIECKas U
MPOKAPUOTUYECKAS. OcobenHoCTH
MPOKAPHUOTHYECKON KJIETKH. Knerounas
Oaktepuit. CTpoeHUE 3YKapHOTUIECKON KIIETKH.

CTPOCHUS
CTEeHKa

MeMmOpaHa (ma3MasieMma), TIMKOKAJIUKC, TPAHCIOPT BEIECTB
(accuBHBIN, aKTUBHBIN), AHAOLIUTO3 ((ParomuTo3, MNHUHOIMUTO3),
AK30LIUTO3, KIETOYHAsl CTEHKA, HYKJICOMI.




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

OCHOBHBIE OTJIMYHS PACTUTENBHOM, )KUBOTHON M TPUOHOM
KJIeTKU. [lOBEepXHOCTHBIE CTPYKTYphl — KIIETOYHAas
CTEHKAa, TJHMKOKAIMKC, WX ¢(yHkmu. IlmazmaTmueckas
MeMOpaHa, e€ CBOMCTBA U (yHKIIUH.

JdemoHcTpaumnu:

Ilopmpemwr: A. JleBenryk, P. I'yk, T. IlIBann, M.
[netinen, K. M. bap, P. Bupxos.

Tabnuysr u cxemwvr: «CTpoeHHE OIYKapHOTUYECKOU
KJIeTKn», «CTpoeHue J>KUBOTHOW KieTKn», «CTpoeHue
pacTUTENbHON KIETKW», «CTpoeHue NpOKapHOTUYECKON
KIJIETKW».

ObopydosaHue: CBETOBOI MUKPOCKOIT, MUKPOIIPENapaThl
PaCTUTEIBHBIX, )KUBOTHBIX U OaKTEPUATIBHBIX KIETOK

CpaBHUBaTh MEXIY co0oit JYKapUOTHYECKHUE u
IIPOKAPUOTHYECKUE KIIETKH; OTMEYaTb CXOACTBO M pa3jinyus B
CTPOCHHUU KJIETOK OaKTepuil, ’)KUBOTHBIX, PACTEHHI U TPHOOB

11. Ctpoenue
JYKAPUOTHYECKOMN KIETKHU

(1)

[Murommasma wu e€ opraHougsl. OgHOMEMOpaHHBIE
opranouasl kietku: IIIC, anmapat ['onbaxku, TM30COMBI.
[TonyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHJIPHUH,
mnactuabl. IIpoucxoxieHne MUTOXOHAPUA W TUIACTHU/L.
Buast mmactun. HememOpaHHBIE OpraHouibl KIIETKH:
puUOOCOMBI, KJIETOYHBIA IEHTP, HEHTPUONIU, PECHUYKH,
KryTuku. OyHKIIMM OpraHou10B KJIeTKU. Britouenus.
Anpo — perynsatopHsid HeHTp KiaeTku. CTpoeHue sapa:
syiepHasi 000J104Ka, KapuoIulasmMa, XpoOMaTHH, SIAPBIIIKO.
XPpOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpaumnu:

Ilopmpemwr: A. Jlesenryk, P. TI'yk, T. IlIBamn, M.
[neinen, K. M. bap, P. Bupxos.

Tabnuyvr u cxemwr: «CTpOEHHE DYKAPHUOTUUECKOU
KieTkn», «CTpoeHue KMBOTHOWM KIEeTKn», «CTpoeHue
pacTuTenbHOM KileTkn», «CTpoeHune

MIPOKAPUOTUUECKON KIETKN», «CTpOEHUE siAPa KIETKI.

PackpeiBaTh colepkaHW€ TEPMHUHOB W IOHATUH: LUTOIUIA3Ma,
opranouJisl, sHj10mIazmMarnyeckas cetb (II1C), anmapar ['osbpku,
JU30COMBI, BaKyOJIb, MUTOXOHJPHUHM, IUIACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACThI,  JIEMKOIUIACThl), PHUOOCOMBI, MHKpPOTPYOOUKH,
KJIETOYHBIH  HEeHTp  (UEHTpOCOMa), PECHUYKH,  IKTYTUKH,
BKJIIOYEHHUS, /PO, sAepHas 000JI0uKa, KapHoIUla3Ma, XpOMAaTHH,
AJIPBIIIKO, XPOMOCOMBI.

OnwucsiBath CTPOCHME  DJyKapHUOTHYECKOW  KIETKH IO
M300paXeHUsIM M Ha MHKpOIIpenapaTax; Kiaccu(puuupoBaTh
OpraHoMJibl B 3aBUCUMOCTH OT OCOOEHHOCTEH MX CTpPOEHUS
(omHOMEMOpaHHbIe, IByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMHUCHIBATH (P)YHKIMHU KAXKIOTO OPraHOM A B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIpO KAaK MECTO XpaHEeHHs,
nepeaaun (yABOCHHE XPOMOCOM) U pealih3aiuu (TPaHCKPHUIIIHS)
HaCJIEICTBEHHOW MH(OpMallUU KIETKH.

[TepeuncasiTh U OMUCHIBATH KOMIIOHEHTHI s/Ipa U UX (YHKIIUH.
CxemMaTnyHO H300pa)xkaThb CTPOEHUE PACTUTEIBHOW U >KUBOTHOM
KIIETKHU.




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

ObopyoosaHue: CBETOBOI MUKPOCKOIT; MHUKpPOTpEIapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEPHATBLHBIX KJIETOK.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Jlabopamopuass paboma Ne 2. «V3ydyeHuwe CTpPOCHHS
KJIETOK pAacTeHWH, IKUBOTHBIX M OakTepuil mon
MHKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax H Hux
OIMCaHUE»

OOBsCHATD OHMONOTMYECKOE 3HAYCHHE TPAHCIOPTa BEIIECTB B
KJIETKE

Tema 4. ’/KuzHeneaTeJbHOCTH KJIeTKH (6 4)

12 -13 OOMeH BewIeCTB.

ITnacTuyecknii oOMeH.
doTocuuTe3. XeMOCHHTE3
(24)

OOMeH BelecTB, HIA MeTa00IH3M. ACCHUMUISIIHUSA
(mmactuyeckuit o0OMeH) U JTUCCUMMIIALIUS
(oHepreruyeckuii OOMEH) — JIBE€ CTOPOHBI €IMHOTO

mporecca Metrabonusma. Ponb 3aKOHOB  COXpaHEHHS
BCIICCTBA U DOHEPIrMUH B TIOHUMAHUU Meradom3Ma. THIIb
oOMeHa BelecTB: aBTOTPO(MHEIN U retepoTpodHsblii. Pomb
(dbepMeHTOB B OOMEHE BEUIECTB U MPEBPAIICHUN YHEPTUU
B KJIETKE.

®dortocunTte3. CBeToBasi U TeMHOBas (a3bl (POTOCHHTE3A.
Peakiun potocunresa.

OddextuBHOCTH (oTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A
Uis Ku3HU Ha 3emie. BrusHue ycioBuii cpeasl Ha
dborocuHTE3 u CTIIOCOOBI TTOBBIIICHUS ero
MPOYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHUHTE3UPYIOIINe OakTeprun. 3HAUCHHE

PackpeiBaTh conepkaHue TSPMUHOB U TIOHSTHI: OOMEH BEIIIECTB U

npeBpalieHne SHEPTUH (MeTabomm3m), ACCUMMJISIIINS,
MJTACTUYECKUHA OOMEH, JUCCUMIIISIIINS, SHEPTeTHUUYECKU OOMEH,
dorocunTe3,  Qoronus,  dochopunupoBaHue,  MEPEHOCUUK

MIPOTOHOB, XEMOCUHTE3.
OnuceiBaTh (HOTOCHHTE3, MPOLIECCH], MPOTEKAIONIUE B CBETOBOM U
TEMHOBOH (ha3e.

BBISBIATE IPUUNHHO-CIIEICTBEHHBIE CBSI3M MEKIY MOIVIOIIEHUEM
COJIHEUHOM IHEPTUU XJIOPOPHILIIOM U CHHTE30M MoJiekys1 ATO.
CpaBHUBaTh MCXOJHBIE BEIIECTBA, KOHEUYHBIE IPOAYKTBI U
YCIIOBUSL TPOTEKAHUS pEakUuil CBETOBOM M TEMHOBOH (a3bl
dboTocuHTE3A.

CpaBHuBaTh (OTOCUHTE3 U XEMOCHHTES.

OneHuBaTh 3HaYeHHE (POTOCHHTE3a U XEMOCHHTE3a JUIsl KHU3HH Ha
3emie

XEMOCHHTE3a I )KMU3HHU Ha 3emire.




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

JdemMoHcTpanum:
Ilopmpemeor: K. A. Tumupsizes.
Tabnuywr u cxemvi: «Xmoporacty, «DOTOCHHTE3)

14, OHepreTH4YecKui
oomeH (1 v)

DHepreTu4yeckuii oOMEH B  KJeTKe. PacmieruieHue
BEILIECTB, BBIJIEJICHUE U AKKYMYJIUPOBAHHE HHEPTUU B
KJIETKE. OTambl JHEPreTHYeCKOro oOmeHa. [mkonms.
bpoxenne u ero Buabl. KucmopoiHoe OKHCIEHUE, WIH
KJICTOYHOE JbIXaHHE. OKHCIUTEIIHHOE
dbochopmmmpoBanre. IHHEKTUBHOCTE IHEPTETUUECKOTO
oOMeHa.

JdemoHcTpaumnu:

Tabnuyvr u cxemvi: «Tunbl nUTaHUA», «MeTabOIU3MY,
«Muroxonapus», « JHEPreTHIeCKUii 0OMeH»

PackpeiBaTh conepskaHue TEPMHUHOB U IOHATUH: DHEPreTHYECKUN
OoOMEH, TJHMKOJIU3, MOJIOYHOKHCIOE OpOoXKEeHHEe, CHHPTOBOE
OpoxkeHHue, OMOJIOTMYECKOE OKMCJIECHHE, KIETOYHOE JbIXaHUe,
TUCCUMUIIALINS, )EPMEHT.

XapakTepu3oBaTb OOMEH BEUIECTB U IPEBPALCHUE HHEPIUU
(MeTaboIM3M) KaK OJIHO UX CBOMCTB JKMBOTO.

[TepeuncnsaTe 0COOEHHOCTH IUIACTHUYECKOTO M HHEPreTUYECKOro
oOMeHa B KJIETKE; YyCTaHABJIMBATh B3aUMOCBSI3b MEX/1y HUMH.
Paznuuath TUNBI OOMEHa BELIECTB B KIIETKE: aBTOTPO(HBIM U
reTepoTpOdHEIi.

OnuchIBaTh 3TAIbI SHEPreTUYECKOro 0OMeHa (IIOArOTOBUTEIIbHBIH,
OECKHUCIOPOAHBIN, KUCIIOPOAHBIN) U CPaBHUBATh UX MEXKTY COOOM.
XapakTepu30BaTh peaKIUHN IJIMKOJIN3a, OpOXKEHHUs, KIETOYHOIO
JBIXaHUS; BBIABIATH MPUYMHHO-CIEICTBEHHBIE CBS3U MEXIY
IINKOJIU30M, KJIIETOYHBIM JbIXaHUEM U CUHTE30M MosieKyl ATO.
CpaBauBaTh 3G()EKTUBHOCTH OECKUCIOPOIHOTO M KHUCIOPOIHOTO
JTaroB.

15 -16 BuocunTes Geika
(24)

Peakuuu matpuuHoro cunresa. ['eHeTndeckas nHQpopmarus
u JIHK. Peanu3anus renernyeckoit HHGOpMAaLUU B KIIETKE.
I'eHeTndeckuii KO M €ro CBOMCTBA. TpaHCKpUINIMS —
matpuunblii cunte3 PHK. Tpancnsiums — Ouocunres
Oenka. Ortambl TpaHcnauuu. KoaupoBaHue aMUHOKHUCIIOT.
Poine pubocom B 6GuocuHTe3e Oenka.

JdemoHcTpaumnu:

Ilopmpemuwi: H. K. Konb1ios.

Tabauyvr u cxemvi: «Ctpoenme [IHK», «Ctpoenue u
¢byHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «Pernmukarus
JAHK», «"'eneTnueckuii KOm.

Obopydosanue. moaenu-anmunkamuu «Y asoerne JIHK wu

PackpeiBath  comep:kaHM€  TEPMHUHOB M TIOHSATHI:  TEH,
TEHETUYECKUH  KOJ, MAaTpPU4YHBIM  CHHTE3, TPaHCKPHIILHNA,
TpaHCIALUSA, KOJAOH, aHTUKOJIOH, pubOocoMa, LEHTpajbHas J0rMa
MOJIEKYJISIPHOM OHOJIOTHH.

Omnpenensats CBOMCTBa T'€HETUYECKOTO Koja (TPUILIETHOCTS,
OJIHO3HAYHOCTb, BBIPOXKJIEHHOCTb, YHHUBEPCAIbHOCTb,
HEeNEepeKPbIBAEMOCTh, HEMPEPHIBHOCTD ).

OnuceIBaTh 3Tanbl peaqu3alii HAcleACTBEHHOW MH(OpPMALUHU B
KJIETKE.

CpaBHHBATh peakluu MaTpuyHoro cuaresza mojekyn PHK u Genka
B KJIETKE.




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

TpaHCKpUILIUs», «bruocuaTe3 Oemka

17. Hexknerounsie ¢GopMbl
JKU3HU — BUPYCHI (1 1)

Hexnerounsie ¢opmbl XKU3HH — BHpYCHL. McTopus
otkpeiTus Bupyco ([I. M. MBanoBckuii). OcobeHHOCTH
CTPOCHUSI M >KU3HEHHBIM LUKJI BHPYCoB. bakrepuodaru.
bonesnu pacTeHui, )KUBOTHBIX U Y€JIOBEKA, BBI3bIBAEMBbIE
Bupycamu. Bupyc nmmynoznedunuta genosexa (BUY) —
Bo3Oymutenr  CIIMa. OOpaTHass  TpaHCKpHIIIHS,
peBepTasa, uHTerpasa. Ilpoduiaktuka pacrnpocTpaHeHHS
BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpaumnu:

Ilopmpemeor: J1. 1. IBaHOBCKUH.

Tabnuyer u cxemvl. «Bupyce», «bakrepuodarny;
«Ctpoenre u ku3HeHHbId 1uKa Bupyca ClIN/a,
Oakteprodaray.

Obopydosanue. mopnenb crpykrypbl JIHK; marautHas
Moeb-anmInKaius «CTpoeHue KISTKN

PackpsiBaTh  conxepKaHu€ TEPMUHOB M IIOHATHH:  BUPYC,
BUPYCOJIOTHs, Karcuj, Oakrepuodar, BUPYC HUMMyHoAepHUIIMTA
yenoBeka (BY), oHKOreHHbIE BUPYCBHI.

XapakTepu30BaTh BHUPYChl KaK HEKJIETOUHYIO (OpMY JKU3HHU;
0COOEHHOCTH CTPOSHUS U )KU3HEHHBIN IIHKJI BUPYCOB.

OnuceiBaTh  KM3HEHHBIH LMK ~ BHpyca HMMMyHoaeduuuTa
4ejoBeKa; paziauuath Ha pucyHkax BTM (Bupyc TabauHOU
MO03auKH), 6akTepuodar, BUY.

O060CcHOBBIBATH u co0o1aTh Mepbl npOopUITaKTUKA
pacrpocTpaHeHUsT BHUPYCHBIX 3a0ojieBaHMM (pecrupaTopHbIE,
eIy TOYHO-KUIIeYHbIe, KiemeBoi sHIedanut, BUY-urdexms)

Tema 5. PazMHOKeHHE H MH]T

HBHIYaJIbHOE Pa3BUTHE OPraHu3MoB (5 4)

18. JKu3HEHHBIH IMKJI
KJeTKkH. /lejieHne KieTKH.
Mmuto3 (1 v)

MHAWBUAYAJTbHOI'O PA3BUTHUA OPTraHU3MOB.

CMBICJI MUTO3A.
[IporpamMmmMupyemas rudesnpb KJIeTKH — aromnTo3.
JleMoHcTpanum:

Tabnuyvr u cxemvi: «KIIETOYHBIA ITHKID»,

KneTouHblii LMK, WIM JKU3HEHHBIM IMKJI  KIETKU.PacKpbIBaTh CoOJiepyKaHHE TEPMHHOB M MOHATHH: KJIETOYHBIN LIUKI,
Nutepdaza wu  wmwuro3. Ilpomecchl, mnporekaromme BuHTepdasza, peruIMKaius, XpOMOCOMa, KapHOTHUII, TarlJIOUIHBIN,
uHTEepdase. ITUTITONTHBIN XPOMOCOMHBIN Habop, XpOMaTH/Ibl; MUTO3;

Peruukarust — peakuust MatpuyHoro cuate3a JJHK. ero ctaguu: mpodasa, metadasa, anadasza, Tenodasa.

CtpoeHre XpoMOCOM. XPOMOCOMHBIH HAabOp — KapuOTUILONMMCHIBATh  KU3HEHHbIM LUK  KJIETKHU;  HEPeUYuciIsiTh U
JIMIUIONAHBIT M TaIJIOUWJIHBIM  XpPOMOCOMHBIE HAOOpBI.XapaKTepU30BaTh NEPUO/IbI KJIETOYHOIO [IUKJIA, CPABHUBATH UX MEKIY

XpOMaTI/IIlLI. HHTOHOFH‘ICCKI/IC OCHOBBI PAa3sMHOXCHUSA U

HGHCHI/IC KJICTKU — MMHUTO3. CTaI[I/II/I MHUTO3a. HpOI_[CCCBI,
MPOUCXOAAIINEC HAa PA3HBIX CTAAUAX MUTO3Aa. buomornueckmii

«Pemukanus

co00i1.

OnuceiBaTh  CTPOEHHE  XPOMOCOM,  KapHOTHIIOB
CpaBHUBATh XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHMBaThH CTaAMU MUTO3A.

Pa3nuuarse Ha MUKpOIIpenaparax U pUCyHKax CTaJud MUTO3A.
PackpbiBaTh OMOJIOTUYECKUI CMBICII MUTO3a

OPraHU3MOB,




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

JIHK», «Ctpoenue xpomMocombl», «MHTO3»; MarHuTHasy
Mo AeNIb-anmmKanus «Jlenenue kietkn»; moaens JJHK.
ObopyoosaHnue: CBETOBOM MH-KPOCKOI; MHKPOIIpenapar
«KapnoknHes B KJIE€TKaxX KOPEIKa JIyKay.

JlaGopaTopHble U MPaKTHYe-CKHe Pa0oThI:
Viabopamopnas paboma Ne 3. «Habmroaenne MuTo3a B
KIIETKaX  KOHYMKa  KOpemKa Jyka Ha  TOTOBBIX
MUKpOIIpernapaTax»

19. ®opmbl pa3zMHOKEHUS
OpPraHu3MoB

(14)

DopMBI pa3MHOKEHHUSI OPTaHU3MOB: OECIIOI0E M TTOJIOBOE.
Buasl Oecrnosioro pa3MHOXEHHS: JCJICHHE HaJBOE,
MMOY-KOBaHUE OJIHO- Hu MHOTOKJIETOYHBIX,
criopooOpasoBaHue, BEreTaTHUBHOC pPa3MHOXEHHUE.
HckyccTBeHHOE ~ KIOHMPOBAaHUME  OPraHU3MOB,  €T0
3HAYCHME IS CCIICKIHM.

[TonoBoe pa3MHOXEHHUE, €r0 OTIUYHUS OT OECITOIOorO.
JdemoHcTpaumnu:

Tabnuyst u cxemovl: «@OPMBI PA3MHOKEHUS OPTaHU3MOBY,
«JIBOMTHOE OIMIOJJOTBOPEHNUE Y IIBETKOBBIX PACTCHUIN»,
«Jlenenue KJIETKU OakTepuit», «BereratuBHoOE
pa3MHOKEHUE pacTeHu», « CTpoeHue TOJIOBBIX KIETOK)

20. Meiio3 (1 4)

Metio3. Craguu meiio3a. IIpouecchl, mpoucxoasiue Ha
cragusax wmeno3a. lloBegeHne XpoMocoM B MeHoO3e.
Kpoccunrosep. buonormueckuii cmbica W 3HAYEHHUE
Meiio3a.

JdemMoHcTpanum:
Tabauywl u cxemor: «Meno3».
Obopyoosanue: wmonenp JIHK; MarautHas wmojeib-

allllJIMKanus <<,21€J'IGHI/IG KICTKI)

PackppiBaTh cojepikaHUe TEPMHHOB M TIOHATHH: Pa3MHOXCHUE,
KJIOH, TIOJIOBBIE KJIETKU (TaMmeThl), SUIEKIIeTKa, CIIEPMAaTO30U]I,
3UT0TA, JICTICHHE HaJIBOE, ITOYKOBaHUE, CHOPYJIALINSA,
¢dbparmenranus, BETE€TaTUBHOE  Pa3MHOXKEHUE, CEMEHHOE
pPa3MHOXKEHHE, OIBUICHUE, TBOHHOE OIUIOIOTBOPECHHE, IOJIOBHIE
JKeJe3bl, CEMEHHUKH, SUYHUKU, OIUIOJIOTBOPEHHUE (HAPYKHOE,

BHYTpPEHHEE).

XapakTepu3oBaTb OCOOCHHOCTHM U 3HayeHHEe Oecroioro u
MI0JIOBOT'O CITIOCOOOB Pa3MHOKEHHUSL.

Beimensate  Buabl  0ecmosioro  pa3MHOXKEHHS,  BBISBISTH

B3aMMOCBS3M MEXIy (opMaMu U CIOCOOAMU Pa3MHOKEHHUS U HX
OMOJIOTUYECKUM 3HAYCHUEM.

Brnagers mpuémamMu BETeTaTUBHOTO PAa3MHOXKEHHUS KYyJIbTYpPHBIX
pacTteHuii (Ha mpuMepe KOMHATHBIX).

XapakTepu3oBarthb MOJIOBBIE KIIETKU: SIMIIEKJIETKH,
CIIEPMATO30H/IbI; BBISIBIIATH OCOOCHHOCTH WX CTPOCHHS
PackpeiBaTh copepkaHHe TEPMHUHOB U TOHATHI:  MeHo03,
KOHBIOTAIUSI XPOMOCOM, TEPeKpECT (KPOCCUHTOBEP) XPOMOCOM,
raMeThI.

XapakTtepu3oBaTh MeHO3 Kak CMoco0 KIETOYHOTO JIEJICHUS;
OMHCHIBATh MEWO3 MO CTaausiM; CPaBHUBATh CTAauU Meho3a U
MHUTO3A.

Pasnmuyarh Ha  pUCYHKaxX  CTaJuH
Ouosiornyeckoe 3HaYeHUe Mero3a

Melo3a;  pacKphIBaTh
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21. Oopa3oBanue U
pa3BuTHE MOJIOBBIX
Kkj1eTok. OmiogoTBOpeHue

(14)

I"amerorenes — mporiecc 00pa3oBaHUS MOJIOBBIX KIIETOK
y KMBOTHBIX. [l0JI0BBIE KeNe3bl: CEeMEHHUKHU U SIMUHUKH.
OOpa3zoBaHue W pa3BUTHE IOJIOBBIX KJIETOK — TraMeT
(cepmaTo3oup, sAWLEKIETKa) — CHepMaroreHe’ u
ooreHe3. OCOOCHHOCTHM  CTpPOEHUS  SULEKIETOK |
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.
JdemoHcTpaumnu:

Tabnuywr u cxemwr: «lIpsimoe u HempsMoe pa3BUTHEY,
«["ameToreHe3 y MIICKOIUTAIONINX U YSITOBEKA.
Obopydosanue: moaenb MeTaha3HONH XPOMOCOMBI;
MHUKPOCKOII, MUKPOIIPENapaThl «CrniepMaTo30u 161
MJIEKOTHUTAOMIETO», « SIHIIEKIIeTKa MIIEKOIIUTAIOLIETOY.
JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:
Jlabopamopnas padboma Ne 4. «3yueHue CTpOCHHS
TMTOJIOBBIX KJIETOK HA TOTOBBIX MHKPOIIPEIIapaTax»

PackpsiBaTh conxepKaHue TEPMUHOB M IIOHSATUH: TaMETOTEHE3,
CIIEPMAaTOreHe3, OOrEHE3, CIIEPMATO30u, aKpocoMa, SAUIEKIIETKA,
IIOJISIPHBIE TEJbIIA.

XapakTepu3oBarhb 0COOEHHOCTHU ramMeToreHesa
y  KMBOTHBIX W  €ro  CTaJuHd,  T[OJOBbIE  KJIETKHU
’KUBOTHBIX U ONUCHIBATH MPOLIECC UX PA3BUTHUS.

CpaBHUBATh CIIEPMATOTEHE3 U OOTEHE3.

OnuceiBaTh  OIUIOJOTBOPEHHE,  OMOJIOTMYECKOE  3HAUYCHUE
OIJIOIOTBOPEHUS

22, NuauBuayanbHoe
pa3BuTHE OPraHU3MOB

(1)

NnnuBuayansHOe pa3BuTHE (oHTOTEHE3).
OMOpHuoHaNnbHOE  pa3BUTHE (AMOpUOTeHe3).  DTarbl
SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KWBOTHBIX:
npoOJeHue, racTPyJIsIIus,
opranoreres. [locTomOpuoHaNbHOE pa3BUTHE. THITBI
MOCT-3MOPUOHATIBHOTO  PA3BUTHUS: TPSMOE, HENpsMoe
(nunHOuyHOE).  BnmsiHMe  cpenbl  Ha  pa3BUTHE
OpPraHU3MOB; (bakTopsl, CHocoOHBIE BBI3bIBATh
BPOXJIEHHBIE YPOJCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 ILBETKOBOI'O
pacTeHus: CTPOSHHE CEMEHHU, CTAINH Pa3BUTHIL.
JdemMoHcTpanum:

Tabnuyer u cxemvl: «OCHOBHBIE CTaJUM OHTOIEHE3a»,
«lIpamoe u  HempsaAMoe  pa3BUTHE»,  «JIBOMHOE
OIJIOZIOTBOPEHHE y IBETKOBBIX PACTECHHID

PackpslBaTh conxepKaHME TEPMUHOB M IIOHATHH: OHTOTEHES,
SMOpHOreHe3, 3Urora, JapoOiieHue, OiJacToMepsl, MOpyIa,
Omactyma, Omacrouens, TacTpysia, HeHpyJa, OpraHoreHes;
3apOJBIIIEBbIE JIMCTKU: OJKTOJAEPMA, ME30J€PMa, DJHTOAECPMA;
MOCTAMOPHUOHAIBHOE  pa3BUTHE:  MNpsAMOE U HEmpsMoe
(TmanHOYHOE); MeTaMOpP(O3, MEracnopa, MUKpOCIIOpa, MbLIbLIEBOE
3€epHO, CIEpMUU,

3apOABILIEBBIN MELIOK, IBOMHOE OIUIOJOTBOPEHUE.

Omnpenenars 3Tanbl AMOPUOHATIBLHOTO Pa3BUTHS XOPAOBBIX Ha
CXeMax U IpernapaTrax ¥ OIUCHIBATh IMPOLECCHI, IPOUCXOAAIINE Ha
Ka)KJIOM JTare.

CpaBHUBaTh TMEpUOABI OHTOIEHE3a; MPAMOE U  HENpsSIMOoe
(IMYUHOYHOE)  TOCTOIMOPHOHAIIBHOE  pPa3BUTHE,  3aPOJIBIIIN
4eJI0OBEKA U IPYTUX XOPAOBbIX.

OOBACHATD OuoIoruuecKoe 3HA4YEHHE pa3BUTHSA

¢ MeTamMop$030M; OTPHUIIATETHHOE BIUSHUE AIKOTOJISl, HHKOTHHA U
JIPYTUX TEPATOTCHHBIX (PAKTOPOB Ha PA3BUTHE 3apObIIIA
YyesoBeKa.
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OnuceiBaTh TPOLIECC ABOMHOTO OIUJIOJIOTBOPEHHS] Y IIBETKOBBIX
pacTeHuit

Tema 6. HaciienicTBeHHOCTh M H3MEHYMBOCTH OPraHU3MoOB (8 4)

23. 'enHeTuka — Hayka o
HACJIEACTBEHHOCTH "
usMeHuuBocTH (1 4)

[Ipenmer u 3amaun reHeTUKU. Ponb UUTONOTMM U
SMOPHOJIOTUM B  CTAaHOBJIICHMHM T'€HETHUKH. Bxiasg
pOCCHICKMX U 3apyOeXHBIX VYYEHBIX B pa3BUTHE

TeHeTUKU. MeToapl TeHeTHKH (THOPHI0IOrHYECKUH,
IHUTOT€HETHYECKHU, MOJICKYJISIPHO-T€HETHYECKUH ).
OcHOBHBIE  reHeThyeckue MoHATHS. ['eHeTmyeckas

CHUMBOJIMKA, UCIIOJIb3yEMasi B CXeMaX CKpEIIUBaHUM.
JdeMoHcTpanum:

Ilopmpemeur: I'. Mennens, T. Mopran, H. 1. Basunos, C.
C. YerBepuxos, H. B. Tumodeen-PecoBckuii.

PackpsIBaTh cOnep:KaHWE TEPMUHOB U IIOHATUH: I'€H, TI'E€HOM,
TeHOTUN, (PEHOTHIN, XPOMOCOMBI, aJuIeJbHbIE TEHbI (aJIesH),
rOMO3UI0Ta, TIETEepPO3UroTa, JOMUHAHTHBIM NpU3HAK (TeH),
PEIeCCUBHBIN MTPU3HAK (T€H), YNCTast TUHUS, THOPHUL.
Ilepeuucnatb ¥ XapakTepu3OBaTh  METOAbl  TE€HETHKHU:
rUOPUI0TOTHUECKHIA, LHUTOT€HETUYECKUA, MOJIEKYJISIPHO-
TeHETUYECKUI; JOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU PACTCHUN
1 KUBOTHBIX.

[Tonp30BaTbCsl TEHETUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOW IS
3alMCU T€HOTUITMYECKUX CXEM CKpEIIUBaHUs

Obopyoosanue: MOJICJIb-
anIuUIAKaLWs «Monorubpuanoe CKPEILUBAHUEY,
repbapuii «I"'opoX MoCeBHON»
24. 3akoHOMepHOCTH | 3aKOHOMEPHOCTHU HaCJIEI0BAHUA NpU3HAKOB, | PackpeiBaTh cojepaHWe TEPMUHOB M MOHATHI: MOHOTHOpHIIHOE
HacJIe/IOBAHUA NPU3HAKOB. | ycTaHoBieHHble [.  Menaenem.  MoHorubpuaHoe | ckpemyBaHue, (PEHOTUNMYECKHE TPYMNIbI, THMOPHI0JIOTMYECKUN
Monorudpuanoe CKpelrBaHue. 3aKOH €IMHO00pa3usi TMOpUIOB MEPBOr0 | METOJ, YWUCThle JIMHHUM, JOMUHHMpPOBAHHWE TEHOB (TIOJIHOE,
CKpelMBaHHue nokosienus. IIpasuio HEIOJIHOE), paclIeIJIeHue B TOTOMCTBE.
(149) JOMHUHHPOBAaHMS. 3aKOH pacllEIUIeHHs Mpu3HakoB. | OnuceiBaTh MeTOAMKY IpoBeneHus [. MeHnenem ONBITOB IO
I'mnoresa wuwmcrorel ramer. llosHOE W HENOJMHOE | WM3YYEHUIO HACJIENOBAHMS OJHOW Mapbl INPU3HAKOB Yy Tropoxa
JOMUHUPOBAHUE. IIOCEBHOTO.
JdemMoHcTpanun: PackpeiBaTh conep)kaHHe 3aKOHOB €IWHOOOpaszusi T'HOpPUAOB

Hopmpemeur: I'. Menaens.
Tabauyvl u cxemvl: «MOHOTHOPHUAHOE CKpEIIMBAHUE W
€ro IUTOTCHETUYECKasi OCHOBAY, «3aKOH pacIIeTUIeHUs 1

€ro I[UTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTHI
ramer».

Obopyodosanue: MOJIEIH-
anTUTHKAIH «Monorubpuanoe CKpEIIUBaHHEY,

MEPBOT'0 MOKOJICHUSA U 3aKOHA paCIICTIIICHU.

OOBACHATE TUINIOTE3Y YUCTOTEI I'aMCT.

3ammuchIBaTh CXEMbl MOHOT I/I6pI/I,[[HOl"0 CKpClInBaHud, OOBSICHATH
€ro JUTOJOTMYCCKUE OCHOBBI M PE€IIaTbh I'CHETHUYCCKUC 3a/Jladd Ha
MOHOFI/I6pI/I,Z[HOC CKpCIIUBAaHUC
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«Hemonmnoe  momuHupoBaHuey; repbapuit  «['opox

ITOCEBHON»
25. Juruépuanoe | JurubGpumHoe cKpelmMBaHUE. 3akOH He3aBUCUMOro | PackpeiBaTh cojaep)kaHWe TEPMUHOB M TOHSATUN: AUTHOpUIHOE
CKpeluBaHue. 3akoH | HacneoBaHUs NPU3HAKOB. llUTOreHeTMyeckue OCHOBBI | CKpEIIMBAHHUE, AHAIM3UPYIOIIEE CKPELIMBAHKE.
HEe3aBHCHMOI'0 JTUTUOPUTHOTO CKPELIUBAHUSI. OnuceiBath onbITH I'. MeHe1s 0 U3yUYEeHUIO HAClIEJOBAaHUS IBYX

HacJIe10BaHUd NMPU3HAKOB

(1)

nap MpU3HaKOB y ropoxa IOCEBHOTO.

PackpbiBaTh cozepkaHHE 3aKOHA HE3aBMCHMOIO HACIIE€IOBaHUS
IIPU3HAKOB.

[TpumeHsTh MaTeMaTHYECKMH pacyéT C IMOMOLIbIO METoJa
NIEPEMHOKEHHSI ~ BEPOSITHOCTEM M 3aluch C  [IOMOIIBIO
(EHOTUNMMYECKUX  PAJAMKAJIOB  PACIICIUIEHUS  IPU3HAKOB Y
MOTOMKOB 10 (DEHOTHUITY ¥ TCHOTHITY.

3anuceiBaTh CXEMbl AUTHOPUIHOTO CKPELIMBaHUSA, OOBSICHATh €ro
LUTOJIOTUYECKHE OCHOBbI M peEIlaTh TE€HETHUYECKHE 3aJayd Ha
JUTHOPUIHOE CKpEIMBaHHE

26. CuemnjieHHoe
HacJie0BaHue MPU3HAKOB

(1)

AHanuzupytomiee CKpEIIUBaHHUE. Hcnons3oBanue
AQHAIM3UPYIOMIETO  CKPEIIMBAHUS JIA  OINpeAeTeHUs
TCHOTHUIIA OCOOH.

JdeMoHcTpanum:

Ilopmpemur: I'. Mennens.

Tabauyvl u cxemvl: «JluruOpuUgHOE CKpPEIIMBAHHEY,
«luronoruueckue OCHOBBI TUTHOPHTHOTO
CKPEILUBAHUY.

Obopydosanue:  Monenb-amIuKanus  «Jurudpumanoe
CKpEIIUBAHUE»

CuernnieHHoe HacienoBaHue mpusHakoB. Pabora T.
Moprasna 10 CIEIUICHHOMY HACJICJOBAaHHIO TEHOB.
Hapymenne  croermieHus T€HOB B pe3ylibTare
KPOCCHHTOBEpa. XpoMocoMHast TEOpHs
HACJIEJICTBEHHOCTH. | eHeTHYeCKHe KapThl.
JdemoHcTpaumnu:

Ilopmpemur: T. Mopras.

Tabnuywr u cxemvr: «Meio3», «l'eHeTHdeckre KapThl
pacTeHMi, >KMBOTHBIX M 4eJOBeKa», «B3aumonelicTeue
QJIJIEIIbHBIX TEHOBY.

Obopyoosanue: mukponpenapat «Jpozoduna» (Hopma,
MyTauuu (OpMbI KPBIJIBEB M OKPACKU Tella), MUKPOCKOII;
Mozenb-anmukanus «llepekpéct xpomocomy.
JlaGopaTopHbIe M IpaKTHYeCKHE PA0OTHI:
Jlabopamopnas paboma Ne 5. «3ydeHue pe3ynbTaToB
MOHOTHOPUAHOTO U JUTHOPUJIHOTO CKpEIMBaHUSA ¥y
Ipo30(UIIbl HA TOTOBBIX MUKPOIPEnapaTax»

PackpeiBaTh conepkaHUE TEPMUHOB M IOHSTHH: CLENJIECHHOE
HacJIeJOBaHHE IPU3HAKOB, PEKOMOMHAIMS T'€HOB, F€HETHYECKUE
KapThl XpOMOCOM, MOPraHUAA.

Ha3piBaTh  OCHOBHBIE  IOJIOKEHHSI  XPOMOCOMHOM  TE€OPHUH
HacneacTBeHHocTH T. MopraHa; packpblBaTh CoJepkKaHue padoThI
T. Moprana no CHUEIVICHHOMY HacJ€AOBaHUIO T€HOB M MPUYUHBI
HapyLICHMsI CLEIIICHUS] MEXKAY T€HAMHU.

3anuceBaTh CXEMBI CKpCUIMBaHUA npu CICTITICHHOM
HaCJICJOBaHUU, OOBSICHATH MMPUYIUHBI peKOM6I/IHaHI/II/I I'CHOB,
OIpCACIIATD YHUCIIO rpynm CICIIICHUS T'CHOB;, peumaTtb

ICHCTHUYCCKUC 3aJa41 Ha CHCIIJIICHHOC HACJICAJOBAHUC
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27. I'eneruka noJsa. | I'eHetuka mnosia. XpOMOCOMHOE ompenelieHue mnosa. | PackpeiBaTh cojiep’KaHHME TEPMHUHOB M TMOHATHI: XPOMOCOMHBIN
HacaenoBanue AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. ['OMOrameTHbie W | HAaOOp, AyTOCOMBI, IOJIOBBIE XPOMOCOMBI, TOMOTAMETHBIM IO,
NPU3HAKOB, CHEIUIEHHBIX | I'eTeporamMeTHble OpraHu3Mbl. HacinenoBaHue NPU3HAKOB, | T€TEPOraMETHBIA IOJ, CIEIUIEHHOE C II0JIOM HAacleI0BaHHE
¢ moJsiom (1 u) CIICTUICHHBIX C ITOJIOM. MIPU3HAKOB.
JdemMoHcTpanum: OOBACHATD LUTOJOTUYECKHE OCHOBBI XPOMOCOMHOI'O MEXaHH3Ma
Ilopmpemui: I'. Menpnens, T. Mopran, H. 1. BaBunos. OIIPEEICHUS [10JIA Y PA3IIMYHBIX OPTAHU3MOB.
Tabnuysr u cxemsl: «I'eneruka nonay, «3akoHomepHoctd | CpaBHHBAaTh  3aKOHOMEPHOCTH  HAClIEZIOBAaHHUS  MPU3HAKOB,
HACJIEIOBaHMsl, CLEIUIEHHOTO C IMosioM», «KapuoTumsl | CIEIIEHHBIX u HE CLIETJIEHHBIX
YEJIOBEKa U )KMBOTHBIX) C TIOJIOM.
Pemate reHeTHYecKue 3aa4d Ha HACJIEOBAaHUE CLEIUICHHBIX C
IIOJIOM ITPU3HAKOB.
28. HN3menuyuBocTb. | M3MeHUMBOCTH. BHbl ”3MEHUMBOCTHU: HEHACIEACTBEHHAs | PackpbiBaTh coxepKaHUE TEPMUHOB U IOHATHN: W3MEHYHMBOCT,
Henacaeacrpennas U HacleACTBEHHas. Poib cpeapl B HEHACIEACTBEHHON | HacieACTBEHHas U3MEHYUBOCTb, HEHACJIe/ICTBEHHAs
H3MEeH4YUBOCTD (1 u) M3MEHYMBOCTH. XapaKTepUCTHKa MOAU(DUKAIMOHHOW | W3MEHYMBOCTb, MO (UKAITMOHHAS U3MEHYUBOCTb,
M3MEHYMBOCTH. BapualMoHHbIi psJ W BapUallMOHHAs | BAapUALMOHHBIN psiji, BapuUallMOHHAs KpUBas, IPU3HAK, HOpMa
kpuBasd. Hopma peakuuu npusHaka. KonuuecTBeHHbIE M | pEaKLMM, KOJIMYECTBEHHbIE U KAUECTBEHHBIE IPU3HAKH.
KayecTBEHHbIE IPU3HAKU U WX HOpMa peakuuu. CBoiictBa | KiaccupuinupoBate BHIbI HM3MEHYMBOCTH U BBIABIATH UX
MO (PUKAITIOHHON U3MEHUNBOCTH. OMOJI0rMYecKre 0COOEHHOCTH.
JdemoHcTpaumnu: [lepeuncnary cBoiicTBa MOAM(PUKAIMOHHON W3MEHYMBOCTU U
Tabnuyer  u  cxemvi:  «Buasl  U3MEHYMBOCTH», | OOBACHATH €€ 3HAUEHUE JAJISI OPIraHU3MOB.
«MonudukamoHHast U3MEHYUBOCTbY. Pa3nmnyarh KOJMYECTBEHHBIE U KaUE€CTBEHHBIE NIPU3HAKU; CTPOUTH
JlabopaTopHble U IpaKkTHYeCKHe PadoThI: BapHAallMOHHBINA s/, BAPUALIMOHHYIO KPUBYIO, BBIYUCIISATH CPEIHEE
Jlabopamopnas ~ paboma No 6. «M3yuenune | 3HadYeHHE ITPU3HAKA
MO (PUKAITIOHHOM W3MEHUYUBOCTH, IIOCTPOEHUE
BapHAalIOHHOTO psiJia U BApUALIMOHHON KPUBOI»
29. HacaeacrBennas | HacnencTtBeHHas, WM T€HOTHNMYECKas, W3MEHUYUBOCTb. | PackpbiBaTh conep:kaHue TEPMHUHOB M MOHSITHUMN: HACIEICTBEHHAS

U3MeHYNBOCTH (1 1)

KomOuHaThBHAass HM3MEHYMBOCTb. MeiHo3 H  1OJIOBOH
MpoLecC — OCHOBa KOMOMHATHBHOM W3MEHYHBOCTH.
MyTanuonHast u3MeHuMBOCTh. Kimaccudukanus MyTanuid:
TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa U MPUYHHBI
MYTAaLHH. MyTtareHHsle (baxTopBbl. 3aKoH
TOMOJIOTHYECKUX pAI0B B HaCJIEICTBEHHOU

W3MEHUYUBOCTh, KOMOWHATHUBHAs W3MEHYHBOCTh, MYyTaI[MOHHAsS
W3MEHYMBOCTh, MYTAHT, MYyTalldd: TEHHBIE, XPOMOCOMHEIE,
T€HOMHBIE; MTOJIUTITIONU NS, AaHEYTUIOUIHSI, MyTareHbl.
XapakTepHu3oBaTh HACJICICTBEHHYTO W3MEHYHBOCT;
dbopMyIIHpOBaTh 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHON
W3MEHYHBOCTH
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n3menunBocty H. M. BaBunosga.

BresinepHasi HaCIEICTBEHHOCTh U U3MEHUYUBOCTbD.
JdemoHcTpaumnu:

Ilopmpemui: 1. ne ®pus, H. 1. BaBunos.

Tabnuywt u cxemvr: «MyTallMOHHAS K3MEHUYHUBOCTHY.
Obopyoosanue: MUKPOCKOTI, MUKpOIIpernapar
«/Ipo3odunay (Hopma, MyTaruu GOPMBI KPBUILEB U
OKpacka Tena);

KOMHATHBIC PACTCHHS C MIECTPOI OKPACKOH JIUCTHEB.
JlaGopaTopHble U IPaKTHYeCKHE PAdOThI:
Jlabopamopnasa paboma Ne 7. «AHanu3z MyTauud y
Ipo30(UIIBl Ha TOTOBBIX MUKPOTIPENapaTax»

H. 1. BaBuioBa u OOBICHATH €ro 3HAYEHHUE IJId OHOJIOTHA U
CCIICKIIUU.

KiaccudumupoBats MyTanuu: TeHHbIE, XDPOMOCOMHBIE, TCHOMHBIE
— ¥ IPUBOJIUTH IPUMEPHI MyTaIUH.

OOBACHATh MPUYUHBI BO3HUKHOBEHUSI MYTAaIlMi, POJb (aKTOPOB-
MYyTareHoB.

CpaBHHMBaTh BHJIBI MyTAIUi; BBISBIIATh IPUYMHBI HACIICICTBEHHOM
W3MEHYMBOCTH, WCTOYHHKHA MYTareHOB B OKpYKaWOIIeH cpeze
(KOCBEHHO)
XapakTepru3oBaTh
H3MEHYUBOCTb.

BHCAJACPHYIO HaCJICICTBCHHOCTD n

30. 'eHeTHKA Ye10BeKA

(1)

I'eneruka uenoBeka. Kapuotun uenoexa. OCHOBHbIE

METOAbl  T'CHETHMKH  4YCJIOBEKa: reHEeaJI0THICCKUH,
OJIM3HEIOBBIN, IIUTOTC€HETHYCCKHI, OMOXMMHYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE
omnpeAeseHue TeHOTHIIA: MMOJIJHOTEHOMHOE

CEKBEHUPOBAHUE, TE€HOTHUIUPOBAHHE, B TOM YHCIE C
nomomnipio I111P-ananu3a. HacnmencrBenHble 3a001eBaHUs
YeJI0BeKa: TeHHbIe 00Je3HH, 00JIe3HU C HAClIeACTBEHHOU
MIPEIpacloIOKEHHOCTbI0,  XpPOMOCOMHBIE  OOJIE€3HH.
ComaTnueckue W TeHepaTuBHble MyTaluu. CTBOJOBBIE
kietkd. IlpuHnunel  3m0poBOro  oOpasa  JKU3HH,
JTUArHOCTHKH, MPO(MUIAKTUKYA M JICUEHUS TeHETHUYECKHUX
Oone3Hell. Meauko-reHeTUYeCKOe KOHCYJIbTHPOBAHUE.
3HaueHue MEIUIMHCKOW TeHEeTUKH B MPEAOTBPAIICHUU U
JICYEHUU TeHETUYEeCKUX 3a00JIeBaHU YelloBeKa.
JdemMoHcTpanum:

Tabauyvr u cxemwvi: «HacnemoBanue pesyc-paktopay,
«"eHeTHKa TPy KPOBUY.

JlaGopaTopHbIe M IpaKTHYeCKHE PA0OTHI:
Ipaxmuueckasa paboma Ne 2. «CocraBlieHWE U aHAIIU3
POJIOCIIOBHBIX YEJIOBEKa»

PackpeiBath conepkaHW€ TEPMHHOB M TOHATHH: KApHUOTHII
YeJIOBEeKa, ILUTOICHETHUYECKUM METOJl, T'€HEaJOTHYeCKUM METO.,
OMOXMMHUYECKUH METOJ, OJIM3HEIOBBIM METOJI, HACJICJACTBEHHBIC

OoJie3Hn (MOHOT€HHBIE, C HaCJIEJICTBEHHON
IPEPACONI0KEHHOCTBIO, XPOMOCOMHBIE), MEIUKO-T€HETUYECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncniatb OCOOEHHOCTH HW3YYEHHMsS] TEHETHMKU 4YeJOBEKa;

NPUBOANUTE TNPHUMEPHl HACIEJICTBEHHBIX 3a00JIeBaHMI YeIOBeKa,
XapaKTepu30BaTh METOJbl HUX NPOPUIAKTHKH; OOOCHOBBIBATH
3HAYEHHUE MEIUKO-TEHETUYECKOIO KOHCYIbTUPOBAHMUS.

BoisBIsSTP W CpaBHMBaThb MEXIy COOOM JOMHUHAHTHBIE U
peLeCcCUBHbBIE IPU3HAKHU YEIIOBEKA.

CocTaBisATh U aHATU3UPOBATH POAOCIOBHBIE YEIOBEKA




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

Tema 7. Cesiekuusi oprann3moB. OcHOBbI OHOTexXHOI0TUH (3 4)

31. Cejiekuusl KaKk HAyKa U
npouecc (1 1)

Cenekuus Kak HayKa U Iporecc. 3apoKACHUE CEIEKIUN U
nomectukauus. Yuenue H. M. BaBunoBa o0 ueHrpax
IIPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYpHBIX PACTEHH.
LleHTpbl MPOUCXOXKIEHUS TOMAIHUX XKUBOTHBIX. CopT,
IIOPOJA, LITAMM.

JdemoHcTpaumnu:

Hopmpemuwr: H. 1. BaBunos.

Tabnuyer u cxemsr: kKapta «LleHTpbl MHOTOOOpA3Us U
IIPOUCXOXKACHUA KYJIbTYpHBIX pacTeHui», «lloponbl
JIOMALIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX PACTCHUID».
Obopyoosanue: MyJISKU TIJIOJOB U KOPHEIUIOIOB JTUKHUX
dbopM ¥ KyIbTYpPHBIX COPTOB pacTeHHi; repOapuit
«CebCKO-X0351ICTBEHHBIE PACTCHUSD)

PackpeiBaTh conepskaHue TEPMHHOB M IOHATHH: CEIEKLHUA, COPT,
[I0poJa, IITaMM, JOMECTHKALUs, WIM OJOMAIIHUBAHUE, LIEHTPBI
MHOrooOpasusi M IPOUCXOXKACHUS KYJIbTYPHBIX pacTeHUHl U
YKUBOTHBIX, THOPUIU3AIHS, UCKYCCTBEHHBII O0TOOP.

Ha3zpiBaTh ¥ CpaBHUBATh OCHOBHBIC JTAIlbl PA3BUTHS CEJIEKLINH.
W3narate yuenne H. M. BaBuioBa 0 neHTpax IPOMCXOXKIACHUS
KyJbTYPHBIX PACTEHHH; pa3IMyaTh LEHTPHl Ha KapTe MUpa,
CBS3BIBATH MX MECTOINOJIO)KEHHE C OYaramMu BO3HUKHOBEHMS
JpEBHEUIINX LIUBUIN3ALUH.

CpaBHUBaTh cOpTa KyJIbTYPHBIX PACTEHUM, MOPOJbI JOMAIIHHUX
JKUBOTHBIX U UX JTUKUX IPEAKOB.

OneHuBaTh poJib CENEKIUU B O0ECHEUYEHUU IPOJOBOJIBCTBEHHON
0€301acHOCTH 4eJI0BEYECTBa

32. MeTtoabl "
MOCTHIKeHUS CeJIeKINH
pacTeHnii U ;)KUBOTHBIX

(1)

CoBpeMeHHbIE  METONBI  CeNeKIMU. MaccoBeli U
UHAUBUIYAIbHBIM OTOOpBI B CENEKUUH pPACTeHUH U
KUBOTHBIX.

Onenka 3kcreppepa. bIM3KOPOACTBEHHOE CKpPELIMBAaHUE
— uHOpuauHr. Yucras nauHus. CKpelyBaHUE YHCTBIX
nuHUA. ['eTeposuc, unu rubpuanas cuia. HepoacteenHoe
CKpELIMBAaHHE — ayTOpHIMHT. Otnanénnas
ruOpuau3anms 1 e€ ycnexu. McKycCTBeHHBIM MyTareHes
U TIOJy4eHHUE TIOJNUIIONJ0B. JOCTHIKEHUS CeleKIUuu
pacTeHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.
JdemoHcTpaumnu:

llopmpemur: . B. Muuypun, I'. JI. Kapnedyenko, M. @.
HBanoB.

Tabnuyer u cxemvr: «OtnanéHHas TUOpUIM3ALINY,
«Pabote! akanemuka M. @. MBanoBay, «llomumnonaus.
Obopyoosanue: MyJSDKA  TUIOJIOB M KOPHEIUIOAOB JTUKHUX
($OpM U KyJIbTYPHBIX COPTOB PACTEHHI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

PackpsIBaTh copep:kaHWEe TEPMUHOB M MOHATHI: MCKYCCTBEHHBIN
0TOOp, MaccoBbli OTOOP, MHIMBUAYAIBHBIH OTOOp, 3KCTEphEP,
OJIM3KOPOJICTBEHHOE CKpEIIMBaHWe, 4YHCTas JIUHUS, TeTepo3uc,
HEPOJCTBEHHOE  CKpEIIMBAHME, HCKYCCTBEHHBIH  MYyTareHes,
MOJIUTIIOUIBL.

CpaBHuBaTh (OpPMBI HMCKYCCTBEHHOTo OTOOpa (MaccoBOro H
WHIWBUIYATBHOTO), BUABI THOpuAN3aluu (OJIM3KOPOJICTBEHHOW U
OTJaJIEHHON), CIOCOOBI MOTYYEHHUs TOJIUIIIIONUIOB.

IIpuBoguTE mHpUMEPBI JTOCTHUKEHUN CEINEKIMM pPACTECHUH U
JKUBOTHBIX




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

Ixcexypcusi «OCHOBHBIE METOJbI U IOCTHIKEHUS CEIEKLIUU
pacTeHUil M JKMBOTHBIX (HA CEJCKUUOHHYIO CTaHIIMIO,
IUIEMEHHYIO0 (epMy, COPTOMCHBITATEIbHBIM YYacTOK, B
TEIUINYHOE XO3SIMCTBO, JJAOOPATOPUIO arpOyHUBEPCUTETA
WM Hay4HOT'O LIEHTPA)»

33. bwuorexHoJsiorusi Kak
orpacab npoussoacrsa (1

4)

buorexHonoruss Kak OTpaciab NIPOU3BOACTBA. ['eHHas
UHXeHepus. JTtanbl co3fanus pexkomoOuHantHo JIHK u
TPaHCTE€HHBIX OpraHu3MoB. KileTouHas HHXEHepus.
Kierounsie KYJIBTYpBI. MUuKpOKIIOHAIBHOE
pa3MHOXeHHE pacTeHuil. Knonuposanue
BBICOKOIIPOTYKTUBHBIX CEJIbCKOX O35 MCTBEHHBIX
OpPraHu3MOB. OKOJIOTMYECKHE M STHUYECKUE IPOOJIEMBI.
I'MO — renerndecku MOIU(PUIIMPOBAHHBIC OPTAHU3MBI.
JdeMoHcTpanum:

Tabnuyvr u  cxemvl: «OOBEKTBI OHOTEXHOJIOTHH,
«Knerounsie KYJbTYPBI U KIIOHUPOBaHUEY,
«KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM

PackppiBaTh cojepaHue TEPMUHOB M MOHATHNA: OMOTEXHOJIOTHS,
KIIETOYHAS WHXCHEpHUs, TCHHAas WH)XXCHEPHs, KIOHUPOBAHHE,
TPaHCTCHHBIC OpraHU3MBI, I'MO (reHeTHYECKHU
MOIM(pULIMPOBAHHBIE OPTAHU3MBI).

XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK OTpaciib IPOU3BOJICTBA,
OCHOBHEIE JOCTHIKEHHUS OMOTEXHOJIOTUU B obnactu
MIPOMBIIIICHHOCTH, CEJIBCKOI0 X0351WCTBA U MEIUIIMHBI
[lepeuncnaTh W  XapakTepH30BaThb OCHOBHBIE METOJBI U
JIOCTHOKCHHST OMOMH)KEHEPHH.

OOCyx1aTh 9KOJIOTMUECKHME W ITUYECKUE AaCHEeKThl HEKOTOPHIX
UCCIeNOoBaHN B o00JacTh OHOTEXHONOTHH (KJIOHHUPOBAHMUS,
HUCKYCCTBEHHOTO OIUTOJIOTBOPCHHUS, HAIPABJICHHOTO W3MEHEHUS
reHOMa M CO3/IaHUS TPAHCTEHHBIX OPTaHH3MOB)

34. UtoroBoe noBTOpeHue

(19

TEMATHYECKOE IINTAHUPOBAHHUE

11 kaacce

Tembl ypokoB
U KOJIHYEeCTBO YaCOB

OcHoBHOE conepxaHue

IlnanupyemMbie BUIbI Y4eOHOM
AeATeIbHOCTH 00YYAKIIHNXCS

Tema 1. IBosonuonHas 6mosorus (9 4)

1. DBoaroHUA U METOALI €€
usyuenus (1 4)

[Ipeanochikd BO3HUKHOBEHHS HBOJIIOLMOHHOM TEOpHHU.
DBOJTIOIIMOHHAS TEOPHS U €€ MecTo B Onosnoruu. Briusaue

PaCKpLIBaTL COACpKaHUC TCPMUHOB U MMOHSATHUM: OBOJJIIOIHA,
MEPEXOOHBIC q)OpMI)I, q)HHOFeHeTI/I‘—IeCKI/Ie pAabI, BUABI-ODOHACMUKH,




Tembl ypokoB

H KOJIHYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

HBOJIIOIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH M JAPYTHX

HayK.
CBuzerenbctBa  3Bomouuu.  [laneoHTosmornyeckue:
MOCJIEI0BATEILHOCTD MOSIBJICHUS BUJIOB B

MAJICOHTOJIOTUYCCKOW JICTONHUCH, TEPEeXOTHBbIE (POPMBL.
buoreorpaduyeckue: cxoacTBo u paznuuue dpayH u ¢piaop
MaTEPUKOB U OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U
paznuuus SMOPUOHOB Pa3HBIX BHJIOB TMO3BOHOYHBIX.
CpaBHHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE,
aHAJIOTUYHbIE, PYJUMEHTapHbIE OpraHbl, aTaBU3MBI.
MonexysipHO-OMOXUMUYECKUE: CXOICTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHUX MyTei
Yy BCEX JKMBBIX OPTaHU3MOB.

JdeMoHcTpanum:

Ilopmpemur: K. JIunnei, XK. b. Jlamapk, Y. lapBun, B. O.
Kogsanesckuii, K. M. bap, 2. I'ekkenb, . Mrosep.
Tabauyvl u cxemst: «Pa3BUTHE OPraHUYECKOTO MHpa Ha

3emie»,  «3apolbllIM  TMO3BOHOYHBIX  JKUBOTHBIX,
«APpXEONTEPUKCH.

Obopyoosanue:  O6uoreorpaduueckas Kapta MHpa;
Koiekust  «DOpMBI  COXPAaHHOCTH  HMCKOIAeMbIX

JKHNBOTHBIX U paCTeHI/II\/'I)); BJIQ’KHBIC ITpCTIapaThbl «Pa3Burtue
HaCEKOMOIo», «Pa3Butne JATYIIKH»

BU/IBI-PEIIUKTBHI, 3aKO0H 3apOJBIILIEBOIO CXOZCTBA,
OMOreHeTUYEeCKHI 3aKOH, TOMOJIOTUYHbIE M aHAJOTMYHbIE OPTraHbI,
pyAMMEHTApHbIE OpraHbl, AaTABU3MBI.

IlepeuncnaTs OCHOBHBIE 3Tallbl Pa3BUTHS YBOJIIIOLIMOHHONW TEOPUH.
XapakTepu3oBaTh CBUJCTEILCTBA 9BOJIIOLIMH:
[AJICOHTOJIOTHYECKUE, Ouoreorpapuyeckue, 3MOPHOIIOTHYECKHUE,
CPaBHUTENIbHO-aHATOMHUYECKUE, MOJIEKYISIPHO-OMOXMMHYECKHE.

[IpuBoauTh,  HpUMEpPHl  MEPEXOAHBIX  (HOpPM  OpPraHU3MOB,
(UITOTEeHETUYECKUX PSIOB.
[TpuBoauThs (QOPMYIMPOBKH 3aKOHOB OHOTEHETUYECKOTO U

3apOAbIIICBOIO CXOACTBA

2. Hcropus
npeacTraBjaeHuil
osonun (1 1)

pa3BUTHSA
00

OpomonmonHas teopus Y. Jlapsuna. Ilpennocsinku
BO3HHUKHOBEHHUS JapBUHU3MA. [IBHKYIIME CHIIbI 3BOJIIOLIUN
BuZoB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTpaHUYEHHOCTHU pecypcoB, HeomnpeaenéHHas
M3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN
oTOop).

Cunrernueckast Teopust 3Bomtonun (CTD) u e€ ocHOBHBIE
MOJIOXKEHUS.

JdemMoHcTpanum:

Iopmpemeor: K. JIunnen, XK. b. Jlamapk, Y. [lapBuH.

PackpeiBaTh copepkaHME€ TEPMHMHOB M TOHATHH: CHUCTEMAaTHKA,
€CTECTBEHHBII U NCKYCCTBEHHBINH OTOOP.

XapakTepHu30BaTb OCHOBHBIE 3BOJIOLMOHHBIE MJIEU, KOHLIENINH U
TEOpUH; CpaBHUBATH B3IJsLAbl HAa BUI U 3Bomonmio K. Jlunnes,
K.b. Jlamapka, Y. /lapBuna.

OnenuBaTh BKiaa JIMHHES B pa3BUTHE CUCTEMATUKH U OOBSCHATH
MPUHIUIBI OMHAPHOW HOMEHKIATYPBI.

XapakTepru3oBaTh COAEpKAaHUE M 3HAYEHHUE HBOJIOIMOHHOMN
koHuennuu JK. b. Jlamapka. OnieHMBaTh €CTECTBEHHO-HAYUYHbBIE U
COLIMATIbHO-3KOHOMHYECKHE MIPEANOCHIIKI BO3HHUKHOBEHUS




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

Tabnuywr u  cxemwr: «llomymsmum», «Kapra-cxema
Mapmipyta nyremectsus Y. J[apsuna», «Dopmbl 60pbObI
3a cyuiecTBOBaHue», « EcrectBeHHbI 0TOOPY,

3BOJIIOIMOHHOM Teopuu Y. /lapBuHa.
PackpeiBath conepxanue 3BoJIIOIMOHHONW Teopuu Y. JlapBuHa;
CPaBHMBATh HEOIPEIACIEHHYIO U OINPEICIEHHYIO WU3MEHYUBOCTb,

«MHorooOpa3ue copToB pacTeHuil», «MHoroo0Opa3ue| €cTeCTBEHHBI M HUCKYCCTBEHHBI 0TOOp, (opmbl OOpHOBI 3a
IIOPOJ1 ’KUBOTHBIX)» CYyILIECTBOBAHUE.
OnuchIBaTh MOJOKEHHUS] CHHTETHYECKON Teopur 3Booruu (CTDI)
U O0BACHATH €€ 3HaUeHUE I OMOJIOTUI
3 -4. Bua: kpurepunm H | MHKPOIBOIIONHS. PackpsIBaTh comepkaHue TEPMUHOB M IOHATHNA: MUKPOIBOJIFOLUSA,
crpykrypa. Homyasiumsa | [lomynsuus kak eIMHHIIA BUAA U SBOJIIOLUH. BUJ, KPUTEpUU BUJA, apeai, MOMyIsiuus, reHoQOHA, MyTaluH,
KaK 3jieMeHTapHass | /lemoHcTpanuu: KOMOMHAIMK FE€HOB.
e/IMHUIIA BH/IA Tabnuywr u cxemwvr: «llomynauun», «MyTanuonHas | XapakTepu30BaTh BUJ KaK OCHOBHYIO CHCTEMATHUECKYIO €IUHUILY
(2 ) HW3MEHYNUBOCTB). 1 TICJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Obopyoosanue: MHKPOCKOII, MUKporipenapat | BeiensaTs kpurepuu Buga (Mopdoiorudeckuii, Gpu3noI0rHuecKui,
«po3oduna» (HOopma, MyTtammu (GOPMBI KPBUILEB U | OMOXUMHYECKHH, TE€HETUYECKUH, 9KOJIOTUYECKUH,
OKpacK Teja), monenb-anmaukanusa —«llepekpéct | reorpadguueckuii) W NPUMEHSATH KPUTEPUU JJS  ONHUCAHUS
XPOMOCOM). KOHKPETHBIX BHUJIOB.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 1. «CpaBHEHHE BHJIIOB TIO
MOP(OJIOTHUECKOMY KPUTEPUIO»

XapakTepHu30BaTh MOMYJISALUI0 KaK CTPYKTYpHYIO €IUHMIlY BUAA U
HBOJIIOLUH.
OnucelBaTh MNOMYJALMIO 1O OCHOBHBIM IIOKa3aTeNsIM: COCTaB,

CTPYKTYpa.

5. JABuKynue CHJIbI
(3;1eMeHTapHbIe (AKTOPHI)
sBoJironuu (1 v)

JBuwxymie cuiibl  (pakTopbl) SBONIONUM BUIOB B
npupoje. MyTalMOHHBIA MpoliecC ¥ KOMOWHATHBHAs
M3MEHYUBOCTb. [lonmynsuoHHbIE BOJHBI U JIpei] TeHOB.
W3omsmus 1 Murpanus.

JdemoHcTpaumnu:

Tabnuyel u cxemvi: «JBUXKyIINE CUITBI YBOJTIOLIHN

PackpsiBaTh copepikaHue TEPMHUHOB M TOHSATHUN: KOMOWHATHUBHAS

HU3MCHYHNBOCTBD, MyTalluu, MYTaI_[I/IOHHHﬁ mnmpormnecc,
MOMyJIAIUOHHBIC BOJIHEI, npeﬁq) TCHOB, U30JIAMA, MUT'PALIUH.

XapaKTepI/BOBaTB QJICMCHTAPHELIC Q)aKTOpBI OBOJIOIMHA
MYTaHI/IOHHHﬁ mpormnecc, KOMOHMHATHBHAS U3MCHYHBOCTD,
MOMyJIIMUOHHBIC BOJIHEI, ;[pel‘/'l(l) TCHOB, U30JIA1UA, MUT'PpALUA.

VYcranaBiauBaTh MMPUIUHHO-CJICACTBCHHBIC CBs3H MCXKOY
MEXaHU3MOM U PpEe3yJbTaTOM r[[GI\/'ICTBI/I}I ABUIXKYIIUX CHJI

(ammeMeHTapHBIX (DAKTOPOB) IBOTIOITUN

6. EcTecTBeHHBIH 0TOOp H
ero (popmbl

EcrecTBeHHbIii 0TOOp — HampaBisitoumii  (axrop
sBoJrOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

PackpeiBath cojepxaHue TEPMUHOB U TIOHATUN: €CTECTBEHHBIN
oTO0p, O0pHOA 3a CyIIECTBOBAHUE.




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

(1)

JdemoHcTpaumnu:
Tabauyvl u cxemwvr: «EcrecTBeHHBI 0TOOpPY», «bopnbda 3a
CYIIIECTBOBAHHE)»

OmnuceiBaTh ~ MEXaHW3M  JICHCTBUSL ~ €CTECTBEHHOrO  OTOOpA.
XapakTepu3oBaTb (OPMBI €CTECTBEHHOTO OTOOpa (IBIIKYLIHH,
CTa0MIM3UPYIONINH, TU3PYNTHBHBIA) M CPaBHUBATH HX MEXKIY
co00ii.

Xapaktepu3oBaTh OOpbOy 3a CyIIECTBOBAaHHME M CpaBHHBATH €&

BH/IbI (MexxBUIOBAS, BHYTPHUBHUIOBAS, O6oprba Cc
HEeOIaronpusATHBIMU (haKTOpaMH BHEIIHEH CpPeJIbl)
7. Pe3yabTaThl 3BoJtonun: | IlpucnocoGneHHOCT,  OpraHu3MoB  Kak  pe3ynbTaT | PackpeiBaTh cojiep>KaHue TEPMUHOB u MOHATHUI:
NPHUCNOCco0JeHHOCTh sBomtonuu. llpumepsl mpuUCnocoOJIeHUH y OPraHW3MOB. | HPUCIOCOOIEHHOCTD, MTOKPOBUTEILCTBEHHAS u
OPraHHU3MOB u | Apomop¢o3sl u UIM0alalTallly. Bun U | TIpeaocTeperaroiias okpacka, MaCKHpOBKa, BU1000pa30BaHHUeE.
BHI000pa3oBaHune BunooOpasoBanue. Kpurepun Buma. OcHoBHBIe (opmbl | OmmchIBaTh MEXaHW3M BO3HHKHOBEHHSI TPUCIIOCOOJICHUN Y
(14) BUZI000pa30BaHus: reorpauyeckoe, IKOJIOrH4ecKoe. OpPIraHU3MOB.
JdemMoHcTpanum: BbisBnsTh 1m0 M300pakeHUSAM, Ha JKUBBIX U (PUKCHPOBAHHBIX
Tabnuyer u cxemor: «IIpucrnocobIeHHOCTh OpraHW3MOBY, | Ipenaparax  HOpUMEpbl  IPUCHOCOONEHHOCTH  pPAacTeHUH U
«I'eorpaduueckoe BHUI000pa3oBaHUE», «IKOJOTMYECKOE | JKMBOTHBIX K  YCIOBHSIM  Cpelbl  OOWTaHUS, JOKa3bIBaTb

BUI000pa30BaHuE».

Obopyodosanue: xonnekuus «lIpumMepsl 3aIUTHBIX
IPUCTIOCOOTIEHNUHN Y JKUBOTHBIX)»; KOJUIEKIIUS HACEKOMBIX C
Pa3TMYHBIMHU TUTIAMH OKPACKHU; HAOOp TIIOIOB M CEMSIH.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Jlabopamopnas paboma Ne 2. «Omnucanue
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHTENBbHOTO
XapaxkTepa»

OTHOCHUTEIIBHYIO [E1IeCO00Pa3HOCTh MPUCTIOCOOTCHUIA.
XapakTtepu3oBaTh CIOCOOBI W MEXaHU3MBl BHJI000pa30BaHUS;
OMHCHIBATh U CPABHHUBATh OCHOBHBIE (DOPMBI HKOJIOTMUYECKOTO U
reorpauyecKoro BU1000pa30BaHUs

8 -9. HanpaBJ/ieHMs1 ¥ IYTH
MaKpo3BOJIIOIMH (2 1)

MakposBonronus.

@dopmbl  3BOJIOLMU:  pUIETHYECKaS,
KOHBEPIe€HTHAas, apajlieIbHasl.
HeobOpatumocTs 3BOMIOINN.
IIponcxoxaeHne OT HecHenHua-Iu3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas Crenuaanu3anus. AnanTtuBHas
panuanusi.

JdemoHcTpauuu:

Ilopmpemui: A. H. CeBepnios.

JUBCPIrEHTHAad,

PackpeiBath conep:kaHne TEPMUHOB U TIOHATUN: MaKpOIBOIIOIIHS,
¢dwmoreHe3, OWOIIOTHYECKUH Tporpecc W perpecc, apomopdos,
uaroananTanus, oomias nereHepanus, aJanTUBHAS paguaIus.
Xapaktepru3oBaTh (HOPMBI IBOJTFOIUH.

BeisBnsate  apoMopdo3bl M MOMoOananTalMM Yy pacTeHUH U
JKNBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHI Mporpecc U OMOIOTUYECKUl perpecc,
apoMop$03, HANOATANITAIIAIO U OOIIYIO JIETEHEPAIIHIO.

BhBISBIATH B3aMMOCBS3M MEXIy MYyTSIMH U HalpaBICHUSMHU




Tembl ypokoB

H KOJIHYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

Tabnuyer u cxemvr: «Apomopdosby, «Mauoaganraumy,
«OO0mmas nereHepanus.

Obopydosanue: wmonenb «OCHOBHBIC  HANpaBICHHUS
IBONIIOLMKY; 00BbEMHAsT Mopenb «CTpOeHHE TOJOBHOTO
MO3ra MO3BOHOYHBIX)

SBOJIIOIMU Y PACTEHUN U JKUBOTHBIX

Tema 2. Bo3HnkHOBeHHe ¥ pa3BUTHE KU3HU Ha 3emuie (9 u)

10 -11. McTopus KM3HU HA

3emilie m
U3yUYeHHUsl.

3emute (2 4)

METO/AbI

eé

I'mnore3nl
MPOUCXOKIEHUS KU3HU HA

I[OHay‘-IHI)IG MNpEACTAaBJICHUA O 3apOKACHUMN  KU3HHU.
Hayunble rumore3sl BO3HMKHOBEHHUS JKU3HM Ha 3eMie:
abWoreHes W TaHCHEPMUS. XHUMHYECKas DBOJIOIHS.
AOHOTeHHBI  CHHTE3 OpraHMYeCKHX  BELIECTB U3
HCOPTraHNYCCKUX. 9KCHepI/IMCHTaJII)H0€ IMOATBECPIKACHUC
XUMUYECKON 3BOJIIOLIUH. HavanbHbie 3TaIbl
Owornormdeckor  sBomroruu.  Iumoresa  PHK-mwmpa.

dopmupoBaHUe MEMOpPaHHbBIX CTPYKTYp U BOSHUKHOBEHHE
NpOTOKIEeTKH. IlepBble KIETKM M UX  HBOJIOLHUA.
DopMHUPOBAaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
JdemoHcTpaumnu:

llopmpemur: ®. Penn, JI. Ilactep, C. Mumnep, A. H.
Omnapum, I'. FOpu.

Tabauyvt u  cxemwl: «Bo3HukHOBeHHWE COTHEYHOU
CHCTEMBI», «Pa3BuTHne OpTraHUYECKOTO MHUPay,
«PacturenbHas KJIETKaY, «KuBoTHas KJIETKa»,

«[TpokaproTmyeckas KIeTKa»

PackpeiBaTh copep)kaHue TEPMHHOB W TOHSATHI: KPEAMOHU3M,
abuoreHes, BUTAIM3M, NAHCHEPMHUs, OHOMO’3, KoalepBaThl,
IPOOMOHTHI, CHMOHOIEHE3.

XapakTepu30BaTb METOAbl M3YYEHHUS HCTOPUYECKOTO MPOILIOrO
3emiu.

[lepeuucnatb OCHOBHBIE 3Tallbl XUMHUYECKOM M OHOJOTHYECKOU
HBOJIIOIIH.

Wznarate copepxaHue TUnoTe3 U TEOpUH BO3HUKHOBEHUS >KU3HU
Ha 3emsie (KpealMOHHU3Ma, CAMOIPOU3BOJIBHOTO 3apOKICHHS
(crmoHTaHHOrO), MaHcnepmuy, runore3sl PHK-mupa).

OnuceiBath JKCIIEPUMEHTHI C. Munnepa u
I'' IOpu 1o momyyeHHIO OpPraHMYEeCKUX  BEIIECTB U3
HEOPTraHMYECKUX MyTEM aOMOTeHHOTO CHHTE3a

12 -13. OcHoOBHBIE 3TaNbl
IBOJIIOIMUA OPTraHUYECKOT0
MHpa Ha 3emJe, pa3BUTHE

JKU3HU mo
nepuoaam (2 4)

pam

U

PasButne xm3Hm Ha 3eMie MO opaM U TIICpUOJaM.

Karapxeii.  Apxelickas M NPOTEPO3OHCKast  IPBL.
[Taneo3olickass 2pa u e€ mepuoIbl: KEeMOPHUICKHIA,
OpPJIOBUKCKHH, CUITYpUMCKHI, JIEBOHCKMIA,

KaMEHHOYTOJIbHBIN, IEPMCKUH.
Me3so30iickas 3pa U €€ NEpUOJbl: TPUACOBBIM, FOPCKUH,
MEJIOBOM.

PackpwiBaTh copepkaHie TEPMUHOB U TIOHITHIA: Y0H, 3pa, IEPUOI,
apoMopd 0361, UIUOATANTAIIH.
3HaTh MOCJEI0BATEILHOCTh DOHOB: KaTapxeu, apxeu, mpoTepo30id,

dbaHepo30il; dp: apxenckas, NPOTEPO30ICKas, IMale030icKasl,
Me3030iCKas, KalHO30MCKasl; [IEPUOI0B: KEeMOPUICKUA,
OPJIOBUKCKHM, CHUIyPUHUCKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIMN,

MEPMCKHM, TPUACOBBIM, IOPCKUN, MEJIIOBOW, MAJIEOT€HOBBIA U




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

KaitHo3oiickas 2pa U €€ IepuoAbl: IAICOICHOBBIN,
HEOT'€HOBBIN, aHTPOIIOI'€HOBBIN.

XapakTepHucTuKa KJIMMaTa U re0J0THYEeCKUX ITPOLECCOB.
OCHOBHBIE 3Talbl YBOJIOLUNA PACTUTEIBHOIO U KUBOTHOTO
mupa. ApomMopo3sl y pacTeHuil u )KUBOTHBIX. [losBrnenue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.
JdemoHcTpaumnu:

Tabnuywr u cxemvl: «Pa3BuTHE OPraHUYECKOro MHPay,
reoXpoHoJIoruyecKas Tadnuia.
Obopyoosanue:  Komnekiusi — «DopMbl
HCKOITAEMBIX )KUBOTHBIX U PACTCHUIN.
JlaGopaTopHble U NpaKTH4YecKne padoThbi:
Ilpakmuueckas paboma Ne [. «/3yueHue HUCKOMAaeMbIX
OCTATKOB PACTEHMI U JKUBOTHBIX B KOJUICKIIUSIX).
Oxckypcus «IBOMIOLMS OPraHUYECKOIO0 MUpa Ha 3emiie»
(B ecTecTBEHHO-HAy4HBII WM KpaeBeTUECKU My3eil)

COXpPAaHHOCTHU

HEOT'€HOBBIN, aHTPOIIOI€HOBBIN.

XapakTepu30BaTh OCHOBHBIE COOBITUS B Pa3BUTUU OPraHUYECKOTO
MHpa II0 3paM M IIepUOAaM TI€OJIOTMYECKOM HCTOPHM; ITallbl
pa3BUTHA PACTUTEIBHOIO U 5KUBOTHOI'O MHpA.

Briensats rnaBHble apoMOp(o3bl y pacTeHUH U )KUBOTHBIX.
CpaBHuBaTh Mexay coOOM mpeicTaBUTENIeH CHUCTEMAaTHYECKUX
IPyIIl  OPraHHU3MOB,  BBIABIATH  YEPTHl  YCIOXKHEHHSI U
IPUCIIOCOOTIEHHOCTHU K YCIOBUSAM KU3HU

14. CoBpemennas cucrema | Cucrema OpraHM4eckoro Mupa Kak  OTpaxkeHue | PackpblBaTh cojliep’kaHME TEPMUHOB M MOHSTHH: CHCTEMaTHKa,
oprannyeckoro mupa (1 4) | sBomonuu. OCHOBHBIE  CHCTEMaTHYECKHE TPYNMbl | UCKYCCTBEHHAass M €CTeCTBEHHas Kiaccudukanus, OWHapHas
OpPraHU3MOB. HOMEHKJIATypa, NPUHIIAI HEPAPXUIHOCTH.
JeMoHCTpaum: XapakTepu30BaTh COBPEMEHHYIO CUCTEMY OPTaHMYECKOTO MHpa
Tabauyvt  u  cxemol: «CoBpemMeHHasi  cucTeMa
OpPraHUYECKOTO MHUPA
15. DBoaonusi 4ejoBeka | DBONIONUS 4YelOoBeKa. AHTPOMONOTHsA Kak Hayka. | PackpplBaTh cojep)KaHHUE TEPMHHOB M TOHSTHI: aHTPOMOJIOTHS,

(anTpoOmoreHes)

(1)

PazBuTne mpeacTaBieHHl O MPOUCXOXKIECHUM YEIOBEKa.
MeTo/1bl U3yUeHHS aHTPOIIOTEHESA.

AHTPOTIOTEHE3, YEIIOBEK pa3yMHBIN (Homo
MPSMOXO0XKIEHUE, BTOPasi CUTHAJIbHASL CUCTEMA.

sapiens),

CxoncTtBa M pa3nuuusl  4YeJIOBEKa U JKMBOTHBIX.
CucrtemMaTn4eckoe MoJ0KEHHE YeTI0BEKa.
JdemMoHcTpanum:

Ilopmpemur: Y. JlapBuH.

[lepeuncnars 3agauv  aHTPOIIOJOTWM, OTalbl CTAaHOBJIEHUS U
pa3BUTHS TPEACTABICHHUIN O MPOUCXOKIECHNUN YETIOBEKA.

Nsnarars OCHOBHBIE MOJIOKEHUS TEOPUHU
Y. JlapBuHa, KpUTUUYECKH OIEHWBATh HEHAYYHYIO WH(OPMAIUIO O




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

Tabnuyvl u cxemvl: «CpaBHEHUE aHATOMHYECKHX YEpPT
CTPOCHHS YEJIOBEKA U YSIOBEKOOOPA3HBIX 00C3bSIH.
ObopydosaHnue: CIENKA WIA HW300paXKCHUS KaMEHHBIX

IIPOUCXOXKACHUN YEIOBEKA.
3HaTh cHUcTeMaTHyeckoe TmojoxkeHue Buaa Homo sapiens,
NEPEUYUCIATh €r0 MOP(OJIOro-aHATOMHUYECKUE MPHU3HAKH PAa3HOTO

OpyAuii TEPBOOBITHOTO 4eIOBeKAa: KaMHH-YOMIEPhI, | YPOBHs (THII, KJIacc, OTPSL U Ip.).
pyOua, ckpebia YcraHaBnuBaTh dYEpPThl CXOJCTBA W pa3jMuMid  YEJIOBEKA W
’KUBOTHBIX.
O6’b$ICH$ITB u OLCHMUBATh 3HAYCHHUC HAYYHBIX 3HAHUU (0]
NPOHMCXOXKJICHUH YeJIOBeKa JUIs TOHMMAHHS MeCTa H  POJIH
YeJI0BeKa B IIPUPO/IC
16. [Bwxkyumme  cuibl | J[Bukymiue CHJTBI (daxropsr) aHTpororeHesa. | PackpbIBaTh COJEp)KaHUE TEPMHUHOB M MHOHSTHH: (HaKTOPbI

(paxTOpHBI) AHTpPONOrEHE3A

(14)

HacneacTBenHnass M3MEHYMBOCTH M €CTECTBEHHBIM OTOOP.
OOmiecTBeHHBIH 00pa3 >KW3HMU, HW3TOTOBICHHUE OPYIUi
Tpy/a, MBIIUICHUE, PEUb.

JdeMoHcTpanum:

Tabnuywt u cxemovl: «CpaBHCHHE AaHATOMHYECKHX YEPT
CTpPOCHHSI 4YellOBEKa M YeNOBEKO-OOpa3HBIX O0E3bsSHY,
«OCHOBHBIE  Me€CTa  TAJCOHTOJOTUYECKUX  HAXOJOK
MIPEAKOB COBPEMEHHOTO YETIOBEKA.

Obopyoosanue: mynsixu  «IIpoUCXOXKIECHUE YEITOBEKaY
(OrocTHI aBCTpaNONUTEKa, MUTEKAHTPOIIA, HEaHAepTalblIa,
KpPOMaHbOHIIA)

aHTPOTIOTeHE3a, TPYIIIIOBOE COTPYJAHHYECTBO, PEUb, OpYyIUKHAsS
JESITEITILHOCTD, TOTUMOP(H3M.

XapakTepu30BaTh ABWKYIIHE CHIIBI ((DaKTOPBI) aHTPOIOTEHE3a:
OMOJIOTHYECKHE U COIMAIbHBIC, CPABHUBATH HX MEXJTY COOOM

17. OcHOBHBIE CTAANH
JBOJIOLUH Y€I0BEKA

(1)

OCHOBHBIE CTaAMM W BETBU SBOJIOLHUHU YEJIOBEKA:
aBCTPAJIONIUTEKH, Yenosek YMEJbIH, Yenosek
npAMoOXoIsaInid, YermoBek HeaHAepTanbCKul, YenoBek
pa3yMHbI CcOBpeMeHHOro Thmna. Haxoaku wnckomaeMbIx

OCTaTKOB, BpeMs CYIIIECTBOBAHUS, o0racThb
pacmpocTpaHeHus, O0BEM TOJOBHOTO MO3ra, 00pa3
KU3HU, OPYIUs Tpya.

JdemoHcTpauuu:

Tabnuyw u cxemul: «OCHOBHBIE MecTa

MAJICOHTOJIOTMYCCKUX HaxXOAOK IMPEAKOB COBPEMCHHOI'O

PackpbiBaTh coliep)kaHHE TEPMUHOB W TOHSTHN: aBCTPAJIONHUTEK,
YCJIOBCK YMCHBIﬁ, YCIIOBCK pr[MOXO)I?IHII/Iﬁ, HCaHACPTAJICH,
KPOMaHbOHEI],  HEOJUTHYECCKAass  PCBOJIOIMS,  MEPBOOBITHOS
UCKYCCTBO.

XapakTepu30BaTh U CPAaBHUBATh MEXIy COOOH OCHOBHBIC CTaJIUU
9BOJIIOLIMM  YEJIOBEKA:  XPOHOJOTMYECKHH  BO3pacT,  apeal
pacripocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 KH3HH U

opynus Tpyaa




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

yenoBekay, «/lpeBHenmme moan», «IpeBHue mroam»,
«IlepBbie COBPEMEHHBIE JIFOAM.

Obopyoosanue: Mmynsixu «lIporcxoxneHue yenoBeKa»
(OrocThI aBCTpaIONUTEKA, MUTEKAHTPOIIA, HEAHIePTaJIbIIA,
KPOMaHBOHIIA); CIJICTIKH WM HW300paXeHUS KaMEHHBIX

OpyIui TEepBOOBITHOIO YEeIOBEKa: KaMHU-YOIIIEPHI,
pyOumna, ckpebia
18. YenoBeueckue pacel u | YenoBeueckue packl. OcHOBHbIe OojblnnMe  pachl: | PackpblBaTh cojep)kaHUE TEPMHHOB U MOHSTHI: pachl, pacoreHes,
NPUPOAHBbIE  aJaNTAIlMM | €BpomNeoujHass  (€Bpaswiickasl), HErpo-aBCTPAJIOUHAS| COIHAI-JAPBUHU3M, PACU3M, METHCAIHSI.
yesoBeka (1 u) (3xBaTOpHANbHAS), MOHTOJIOH/IHAS (asmarcko-| XapakTepu3zoBaThb U CPaBHUBATH NPEICTaBUTENICH UYEIOBEYECKUX
aMepHuKaHCKas). Yeptsl IPHUCIIOCOOJICHHOCTH | pac, pacKpblBaTh MNPUYMHBI W MEXaHU3MBI  PAacOTCHE3a,
MPE/ICTAaBUTENIC  YENIOBEYECKMX  pac K  YCIOBUSM | MEPEUYUCIATh U MPUBOAUTH MPUMEPHl  MPHUCIOCOOICHHOCTH
cymecTBoBanus. EQWMHCTBO denmoBedecknx pac. KpuTwka| udenoBeka K YCIOBUSM CpPEIbl, MPUMEPHI MPUCIIOCOOUTEIHLHOTO
pacusma. 3HAYEHMUSI PaCOBBIX IIPU3HAKOB.
JdemMoHcTpanum: Jloka3piBaTh ~ e€AMHCTBO Buaa Homo  sapiens, Hay4HYIO
Tabauysl u cxemol: «YenoBedyecKkre pachb» HECOCTOSITEIBHOCTh ~ PacoBBIX TEOPUH, HAEH  COLMAIBLHOTO
JIapBUHU3MA U pacu3Ma
Tema 3. Oprann3msl 4 oOKpy:kawmas cpeaa (5 4)
19. Dkosorusi kak Hayka | OKOJOrMs Kak Hayka. 3aJaud W pasliedbl SKOJOoruu. | PackpeiBaTh coaepkaHWE€ TEPMHUHOB M TOHSTHH: 3KOJOTHUA,
(1y) MeToabI 3KOJIOTHYECKUX UCCIIEJOBAHUN. IOJIEBEIE HaOJI0ICHUS, AKCIIEPUMEHTBI, MOHHUTOPUHT
DKOJIOTHYECKOE MHPOBO33pEHUE COBPEMEHHOI0 | OKpPY’KaroIleu cpenpl, MOJIEIUPOBAHUE, 3KOJIOTUYECKOE
YeJI0BeKa. MHUPOBO33PEHHUE.
JdemMoHcTpanum: [lepeuncnarh 3aaun HKOJOTUH, €€ pa3leibl U CBSI3U C APYTUMHU

Topmpemeor: A. T'ymbonsar, K. @. Pynse, 3. I'ekkens.
Tabnuyer u cxemsi: kKapTa «IIpupoaHbIe 30HBI 3eMIIN

HayKaMH.
XapakTepru30BaTh METObI IKOJIOTHYECKUX UCCIIETOBAHUN

20. Cpeabl oOuTaHuA H
IKOJIOTHYEeCKHE (paKTOpBI

Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3-
NyIIHAsl, TOYBEHHAsl, BHYTPUOPraHU3MEHHAsL.

PackpwiBaTh copep:kaHne TEPMHUHOB U MOHSATHI: cpefa OOUTaHuUs,
AKOJIOTUYECKHUE (bhakTopsI, OMOJIOTUYECKHI ONTUMYM,




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

(19) DKOJIOTHYECKHUE (hakTopsI. Krnaccudukanus | orpaHnYMBarOmUN (JIMMUTUPYIONTHI) (hakTop.
9KOJIOTMYECKUX (HaKTOpoB: abuoTHueckue, OMoTuyeckue | XapakTepuzoBaTh  YCIOBUA  Cpel  OOWTaHHMS  OpPraHU3MOB;
U aHTpoOIOreHHbIe. J[eficTBHE IKOIIOTHYECKUX (aKTOPOB | KIACCUPUIMPOBATH M XAPAKTEPU30BATH HIKOJOTHUECKUE (HAKTOPHI:
Ha OpPraHu3MBl. abuoTnyeckue, OMOTUYECKHE U aHTPOIIOTEHHBIE.
JeMoHCTpanum: OnuchIBaTh ACHCTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
Tabnuysl u cxemor: «Cpeqpl 0OUTAHUSL OPTAHU3MOBY XapakTepu30BaTb OCOOCHHOCTH CTPOCHUS M KU3HEACSITEIbHOCTU
pacTeHMi U )KUBOTHBIX PAa3HBIX Cpel OOUTaHUS
21. AOuornyeckune | AOuoruuyeckue (bakTopsI: CBET, Temreparypa, | PackpeiBaTh cojep:kaHue TEpPMHUHOB W TOHATHI: aOMOTHYECKHE
¢axkrops! (1 9) BJIAKHOCTb. doTonepuoansM. [Ipucnocobnenust | ¢axTopsl, GoTONEPHOIU3M, OUOTOTHUESCKUE PUTMBI.
OpPraHU3MOB K JIECTBUIO A0MOTUYECKUX AHanu3upoBaTh JIEHCTBUE CBETa, TEMIEPATyphl, BIAKHOCTU HA
(dakTopoB. buonoruyeckue puTMBI. OpraHu3Mbl Y TNPUBOAUTH MPHUMEPHl  MPUCIHOCOOIECHHOCTU
JdemMoHcTpanum: OpraHu3MOB.
Tabnuysl u cxemovr: «DOTONEPUOTUIMY. [IpoBoauth  Ouonormueckue  HaOmOAeHUST U OoQOpMIATH
JlaGopaTopHble U IPaKTHYeCKHE PAdOThI: Pe3yJIbTAThI MPOBEIEHHBIX HAOIIOICHUIMA
Jlabopamopnass paboma Ne 3. «Mopdonoruueckue

0COOEHHOCTH PAaCTEHHH U3 pa3HbIX MECT OOUTAHUD.
Jlabopamopnas paboma Ne 4. «BnausiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

22. Buornueckne | buornueckue (hakTopsI. Bunsr ouotnueckux | PackpeiBaTh cojepiaHue TEPMUHOB U MOHSTHUN: OUMOTHYECKHE

paxTopsI (1 4) B3aUMOJICHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 | (aKTOpBhl, XUIIHUYECTBO, MAapa3UTH3M, KOHKYPEHIIHS, MyTyau3M,
u ero Qopmbl. Ilapazutusm, koomepanusi, MyTyalau3M, | CUMOHMO3, KOMMEHCAIU3M, HaxXJEOHMUYECTBO, KBapTUPAHCTBO,
KOMMEHCAIU3M  (KBapTUPAHCTBO,  HAXJICOHMYECTBO). | aMEHCAJIU3M, HEUTPAIU3M.
AMeHcanu3M, HeWTpanu3M. 3HadeHHe OHOTHYECKHUX | XapaKTepu30BaTh Oonotnyeckue (hakTopbl u BH/JIBI
B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B | B3aUMOOTHOLICHUN MEXKIYy OpraHu3MaMu; MPUBOJIUTH IPUMEPHI
MIPUPOIHBIX COOOIIECTBAX. B3aMMHOMN IPUCIIOCOOIEHHOCTH OPraHU3MOB.
JdemMoHcTpanum: CpaBHUBaTh MeXAy COOOH BUAbI OMOTHYECKHUX B3aHMMOJAEUCTBHIA
Tabnuyer u cxemvr: «Ilumiessle nenu» OpraHu3MOB

23. JKOJIOTHYEeCKHe | DKOJOTMYECKHE XapaKTepUCTHKHU nomyisauund. OcHOBHbIE | PackpblBaTh coaepKaHUE TEPMHUHOB M TOHATUN: TOMYJIALUA,

XapaKkTepUCTUKH BHIA H
nonyasuuu (1 9)

IIOKa3aTeIn
POXKIAACMOCTD,

TTOMYJISIIAN
CMEPTHOCTb,

YHCJIEHHOCTb,
MIPU-pPOCT,

IIOTHOCTD,
MUTpaIusl.

YUCJICHHOCTD, IIJIOTHOCTH, POXKIAAEMOCTb, CMCPTHOCTH, IMPHUPOCT,
MUrpanust, IMHaMHUKa YUCIICHHOCTH TOITYJISIIHUU.
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U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
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JIlvHaMuKa YMCIIEHHOCTH NONYJISINUU U €€ PEryJIsius.

XapaKTepnsoBaTL OCHOBHBIC TIIOKAa3aTCJIi MU OSKOJOIMYCCKYIO

JeMoHCcTpanum: CTPYKTYpy TMOMYJSIMH;, OIUCHIBATH MEXaHU3Mbl PEryJALUU
Tabnuyer u cxemor: «llonmynsmum», «3aKOHOMEPHOCTH | YHCICHHOCTH MOITYJISIIUH
pocTa YMCICHHOCTHU MOIMYJISIUYA UHQY30pUU-TY PETbKI.
JlabopaTopHble H IPaKTHYeCKHe PadoThI:
Ilpakmuueckas paboma Ne 2. «Ilogcd€r miIoTHOCTH
MOIYJISAUUMN Pa3HbIX BUIOB PACTEHUIN
Tema 4. Cool0mecTBa 1 3K0J0rNYecKre cucTeMbl (9 1)
24 -25. Coob0mectBa | CoobmectBo opranusmMoB — Owuoneno3. CrpykTypbl | PackpblBath cojepkaHne TEPMHUHOB W TIOHSATUN: OHOIEHO3,
OpraHu3moB (2 4) OuoleHO3a: BHJIOBasi, MPOCTPAHCTBEHHAs, Tpoduueckas | dKocucTeMa, OUOTeOoleHO3, BHUIBI-IOMUHAHTBI, JKOJOTHYECKas
(mumieBast). Bunapsl-nomunantel. CBsi3u B OMOIICHO3E. HHIIIA.
JleMoHcTpanum: XapakTepu3oBatb OHOIEHO3 (COOOIIECTBO), €ro BHOBYIO,
Tabnuyer u cxemvr: «llumeBple 1enn», «bUOLEHO3: | MPOCTPAHCTBEHHYIO U TPOPHUUECKYIO CTPYKTYPHI.
COCTaB U CTPYKTYypay. OOBACHATH POJIb KOMIIOHEHTOB OHMOLIEHO3a B TOJACPNKAHUH €ro
Obopyoosanue: MOJIelb- | CTPYKTYpBI M CYIIECTBOBAHUS Ha OINPEEIEHHON TEPPUTOPUH.
anmukanuss  «Tunuunele  OuoneHo3bl»;  repOapuii | OOBSACHATH OHOJIOTHYECKHH CMBICT SIPYCHOCTH U JIMCTOBOM

«PactuTennHble cO00IIECTBAY; KOJUIEKIIHS «bromeHnos)

MO3aUKH.

CpaBHMBaTh  KOMIIOHEHThl ~ OMOIIEHO30B, HUX  BHUJOBYIO,
MIPOCTPAHCTBEHHYI0 U TPOPHUUECKYIO CTPYKTYPBI, CBSI3U MEXKIY
OopraHu3mMamu

26 -27. DxocucTeMbl
3aKOHOMEPHOCTH
cyuiecTBoBaHus (2 4)

U
HX

Dkosorudeckre cucreMsl (skocuctemsl). [lonsitue 00
9KOCHUCTEME U OMOTeOleHO3E.

OyHKIIMOHAIBHBIE KOMITOHEHTHI
MPOAYLIEHThI, KOHCYMEHTBI, PEAYLICHTBHI.
KpyroBopoT BemecTB W IMOTOK JHEPTHH B IKOCHCTEME.
Tpoduueckue (nuieBsle) ypoBHU 3KOCUCTEMBI. [InieBbie
nenn W ceth. OCHOBHBIE ITOKA3aTeNd SKOCHCTEMBI:

O9KOCHUCTEMBI:

O6uomacca, MPOAYKLUHSA. ODKOJOTHUECKHE IMHUPAMUIBL:
MPOAYKIMH,  YUCIEHHOCTH,  Ouomaccel.  CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOPETYJIALUSA, pa3BUTHE.

Cykueccus.

PackpsIBaTh conep:kaHME€ TEPMHMHOB M TIOHSATHM: 3KOCHUCTEMA,
OuoreoneHos, IPOAYLEHTHI, KOHCYMEHTBI, PENYLIEHTHI,
Tpouueckue ypoBHH, MHILEBas LENb U CETh, SKOJIOTHYECKHE
nUpaMu/Ibl, Oomacca, MpOIYKIHs, CYKIIECCHS.

XapakTepu3oBaTh CBOHCTBa 3KOCHUCTEMBI (€€ CIOCOOHOCTh K
JUINTEIBHOMY ~ CaMOIIO/JIEP/KAHUIO, OTHOCUTEJIBHO 3aMKHYTBIN
KpYTrOBOPOT BEILECTB, HEOOXOAUMOCTh MIOTOKA SHEPTUN).
CpaBHMBaTh TAacTOMIIHBIE M JETPUTHBIE IHUIIEBbHIC
Tporueckre ypoBHU 3KOCUCTEMBI.

Pasnmuyare nmupamuabl OpOAYKIMH, NUPAMHUIBI YUCIEHHOCTH U
MUpaMUJIbl OMOMACCHI.

LIEITH,




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

JdemoHcTpaumnu:

Ilopmpemeor: A. JIx. Tencnu, B. H. Cykaués.

Tabnuywr u cxemwr: «Ilpupomnpie coobmiectBay, «llemm
MUTaHUSY, « IKOJIOrHYECcKas MUPaMHIa»

CocraBisTh eI U CETHU ITUTAaHUA.
[lepeuuncnsrob CBOICTBa HKOCHUCTEM:
CaMOPETYJISIIUS, pa3BUTHE (CYKIECCHs).
OnuceiBaTh MEXaHU3M MOIEP)KAHUS PAaBHOBECHSI B SKOCHUCTEMAX.
XapaKkTepu30BaTh CYKLECCHH, BBIABIATH TNPUYMHBI W OOIIHE
3aKOHOMEPHOCTH CMEHBI 3KOCHUCTEM.

YCTOWYHBOCTb,

28. IIpupoanbie
skocucTemsbl (1 1)

[TpupoaHble HSKOCHCTEMBI. DKOCHUCTEMBI PEK U 03Ep.
DKocucTeMa XBOMHOTO I MTUPOKOJIMCTBEHHOTO Jieca.
JdeMoHcTpanum:

Tabnuyvr u cxemvl: «IKOCHUCTEMA IIUPOKOIMCTBEHHOTO
necay, «DKocucTeMa XBOMHOTO

necay, «buoreno3 Bogoéma.

Obopydosanue. Tepbapuu ¥ KOJJIEKIUU PACTCHUU H
KUBOTHBIX, MPUHAJICKANINX K Pa3HBIM 3KOJIOTUYCCKUM
rpyIam OJHOTO BHA

PackpsiBath
HKOCHUCTEMBI,
O6eHrToc, rymyc.
[IpuBOAUTE IPUMEPHI IPUPOAHBIX IKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3eMHBIE M BOJHBIE DKOCHCTEMBI; OPIraHU3MBI,
oOpazyromire pa3Hble TPOYUIECKUe YPOBHU

CO/iep)KaHHE TEPMHHOB M  IIOHSATHM:
OMOTEOIEHO3bI,  (PUTOTUIAHKTOH,

BOJHBIE
300IIAHKTOH,

29. AHTPONOTreHHbIE
3kocucremsl (1 4)

AHTpONOreHHbIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI.
VYpboskocuctemsbl. buonorundeckoe W XO3SIMCTBEHHOE
3Ha4eHHE arpo’KOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpasue kak GpakTop yCTOMUUBOCTU IKOCUCTEM.
CoxpaneHue 6MOJIOrHYECKOr0 pa3HOO0pasus Ha 3emIie.
JdemoHcTpaumnu:

Tabnuyst u cxemol: K ATPOIICHO3Y.

Obopyoosanue: xomnekuus «Bpemurenn BaxHEHIINX
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp»

PaCKpLIBaTL COACPIKAaHUEC TCPMHHOB U MMOHSATHUH: AHTPOIIOTCHHAA

HKOCHUCTEMA, arpo3Kocucrema, ypbo3kocucrema,
OuopazHoobpasue.

XapakTepu3oBaTh  arpoO’KOCUCTEMBI M YPOOIKOCHCTEMBI,
0COOEHHOCTH MX CYIIECTBOBAHUS.

[lpuBoMT, TPUMEpPHI  AHTPONOTEHHBIX  AKOCHUCTEM  CBOECH

MECTHOCTH, OIIMCBIBATH UX BUJIOBOM COCTAB U CTPYKTYDPY.
CpaBHUBaTh COCTaB U CTPYKTYpY HPHUPOAHBIX HKOCHUCTEM U
arpo3’KOCHCTEM, arpOIKOCUCTEM U yPOOIKOCHCTEM

30. Buocdepa —
rJ100aJJbHAs DKOCHCTEMA
3emun (1 9)

VYyenne B.U. Bepnaackoro o Ouocdepe. I'panunsi,
COCTaB M CTPYKTypa Ouocdepsl. )KuBoe BEIIECTBO U €ro
¢byukmun. OcoGeHHOCTH Omocdepsl Kak TIOO0aTbHOU
HKOCHUCTEMBI.
JnHamuyeckoe
ouocdepe.
JdemoHcTpauuu:

paBHOBecMe M oOpaTHas CBs3b B

PackpeiBaTh cofepkaHue TEpMUHOB U OHATUIN: Ouocdepa, :K1BoOe
BEIIIECTBO, IMHAMHUYECKOE PABHOBECHE.

OuenuBary Bkiaa B. U. Bepnaiackoro B co3gaHue y4eHHsS O
ouocdepe.

XapakTepu3oBaTb cocTaB 6uocdepsl, GyHKIUU KUBOTO BEIIECTBA
O6uocdepsl U onpenenaTh (Ha Kapre) obJacTh ero HauOOJIbIIEro
pacrnpocTpaHeHHUsI.




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

Ilopmpemeui: B. 1. BepHackuid.

Tabauyvr u cxemwvr: «OOmas cTpyktypa Omochepbi»,
«Pacnpoctpanenue xuzHu B Oumochepe», «O30HOBBII
3KpaH 6uochepbn»

[TpuBOIUTE TIpUMEPHI MPOSBICHUS (DYHKIUN KUBOTO BEIISCTBA
ounocdepbl, OMOTCOXUMUYECKOHN JCATEIHHOCTH YEIOBEKA.
[lepeuucnare  ocobeHHOCTH  Omochepsl Kak  TIo0anbHOU
9KOCHUCTEMBI 3eMITH

31. 3aKOHOMEpPHOCTH
CYLIeCTBOBAHHUS
onocepsi (1 4)

KpyroBopoTsl BemeCTB W OHOTCOXHMMHYECKUE ITHKIIBI
a7eMeHTOB (yriepona, a3oTa). 30HAIBHOCTh OMOChEpHI.
OcHOBHbIE OMOMBI CYIIIH.

JdeMoHcTpanum:

Tabauywt u cxemot: «KpyroBopot yriepoaa B 6uochepe»,
«KpyroBopoT a3ora B Ipupoie»

PackpsIBaTh copepikaHHE€ TEPMUHOB M IIOHATUM: LEIOCTHOCTh
ouocdepsl, KpPYyroBOpoT BEUIECTB, OMOTCOXWMHUYECKUE ITHKIIbI
AJIEMEHTOB, 30HAIBHOCTD OHOC(EphI, OMOMBI.

OnuceiBaTh KPYroBOPOT BEILIECTB, OMOTC€OXHMMHYECKHUE IIHKIIbI
a3zoTa u yriepoja B ouocdepe.

OOBACHATH MPUUMHY 30HATBHOCTU OUOCHEPHI.

Ilepeuncnarh u XxapakTepu30BaThb OCHOBHBIE OMOMBI CYILIN 3€MJIU

32. Ye10BE4eCTBO B
onocgepe 3emun (1 1)

YenosedecTBo B Onocdepe 3emiin. AHTPOIIOTCHHBIE
n3MeHeHuss B Ouocdepe. [mobanbHBIE SKOJOTHUYECKHE
poOIEMBI.

JdeMoHcTpanum:

Tabnuywsl u cxemol: «[IpuMepHbIE aHTPOIIOT€HHBIE BO3-
JNEUCTBUS Ha MpuUpony», «Baxuedlmme HCTOYHUKHU
3arpsi3HEHUs BO3AyXa U IPYHTOBBIX Boa», «[louBa -
Ba)XKHEHIIasgs cocTaBisomias Ouocheprl», «DakTopsl
nerpanauuu nous», «llapHukoBbiil 3ddexT», «DakTopbl
palMOaKTUBHOTO 3arpsi3HeHust Ouocdepr»; KpacHas
kaura P®, nzobpaxeHus: OXpaHsIeMbIX BUI0B paCTCHUHN U
KUBOTHBIX

PackpsiBaTh cojep:kaHu€ TEPMUHOB M MOHATHUIA: aHTPOTIOTEHHBIE
M3MEHEHUS, IKOJIOTUYECKUIN KPU3UC, I100abHBIE TPOOIEMBI.
Xapaktepu30BaTh OMOC(HEPHYIO POIIb YETIOBEKA.

[TpuBOIMTH MpUMEPHI aHTPOIIOTEHHBIX U3MEHEHHI B Ouocdepe.
OneHuBaTh TOCIEACTBUSI 3arpsi3HEHUs] BO3IYIIHOW, BOJHOM
Cpellbl, U3BMEHEHHUs KIIMMaTa, COKpalleHus: OuopasHooOpasus.
dopMynHpoBaTh COOCTBEHHYIO TIO3UIIUIO IO OTHOIIEHUIO K
r1100aTbHBIM U PETHOHATBHBIM

HKOJIOTMUECKUM TpobjemMaM, apryMEHTUPOBATh CBOIO TOUKY

3peHHs.
Ha3piBaTh 1NpUYMHBI MOSABIECHUS INPUPOJOOXPAHHOW  JTHKH,
packpbIBaTh 3HAYEHUE mporpecca I [IPEOIOJICHUSA

9KOJIOTMYCCKOro Kpusunca




Tembl ypokoB
U KOJIMYECTBO 4YaCOB

OcHoBHOe coaep:kanue

IInanupyemsblie BUABI y4eOHOIM
AeATEJbHOCTH 00y4aroIUXCH

33. CocyuecTBoBaHHE
NMPUPOIbI H YeJI0BeYeCTBA

(1)

CocyecTBoBaHuE MIPUPOIBI u 4eJI0BEYECTBA.
Coxpanenue O6uropazHooOpazus Kak OCHOBa
ycroiunBocTd  Omocepsl. OcHOBa  pallMOHAIBLHOTO
yOpaBlieHUsT  NPUPOAHBIMU  pecypcamMu U HX
ucrnoib3oBanue. JlocTwkeHuss OHONIOTMM W OXpaHa
MIPUPOJIBI.

JdemMoHcTpanum:

Tabauywvl u cxemwi: «buocdepa n yemoBex»

PackpsIBaTh conep:kaHWe TEPMHHOB M IOHATHUN: PallMOHAIBLHOE
IIPUPOIOIOJIB30BaHUE, YCTOWUNUBOE PA3BUTHE, KO3BOJIOLHUA.
XapakTepu3oBaTh PAUUOHAIBHOE HCIOJIB30BAHUE IPUPOIAHBIX
pPECYPCOB; OCHOBHBIE IIOJIOKEHUS KOHLENUUM yCTOHYHMBOIO
pa3BUTHUA

34. UToropoe noBTOpeHne

(14)

O0600111eHe OCHOBHBIX TEM Kypca.

[ToBTOPUTH U 3aKpenUTh HanOOJIee 3HAYMMbIE TEMbl 13 OCHOBHOMU
IIKOJIBI ~ M3y4YaeMble Ha 3aKIIOYUTENIbHOM J3Tarne  o0IIero
OMOJIOTHYECKOTO 00pa30BAHNUS;

CoopmupoBarh yMeHus pabOTaTb C TEKCTOM, PUCYHKaMH,
cXeMaMu, HU3BJICKATh u AHAJIM3UPOBATDH I/IH(l)OpMaIII/IIO us3
Pa3IMYHBIX HCTOYHUKOB;

CdopmupoBaTh yMEHHS Y€TKO M KpPaTKO, IO CYLIECTBY BOIpOCa
NUCEMEHHO H3JIaraTh CBOM MBICIU NPU BBITOJHEHUH 33/IaHUH CO
CBOOOIHBIM PAa3BEPHYTHIM OTBETOM.
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