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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETUUYECKYIO OCHOBY MJIS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Y4eOHOro MpeaMera
«buonorusiy  coctaBuwiM: KoHuentyaiabHble mnonoxenus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
NPUHIINAIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSHUE CHCTEMbI CpPETHETO
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMOJIOTHH, €€ 3HAUCHNUU B MTO3HAHUU KUBOU MPHUPOJBI U 00CCIICUCHUH
CYLLIECTBOBAHMs 4e€JIOBEUECKOro oOmiecTBa. COIrNIacHO Ha3BaHHBIM MOJIOXKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yuebHoro mnpeamera «buonorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
CONEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3aelaM W TeMaw,
PEKOMEHIyeMYIO TIOCIIeI0BATEIbHOCTh M3YUCHHS YUYeOHOTO MarepHualia ¢ y4&ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B mporpamme 10 OMONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJIbTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOIMIMXCSA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrMYecKOro oOpa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YpOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOrWu, Ojarojapst 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTABICHUI O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled MpUPOIHOU cpene.
[ToaTomMy Hapsimy ¢ M3y4eHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KHBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpPaMMe MO OMOJIOTMH YJIEIC€HO BHHUMAaHHE HCIIOIH30BAHHIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUTSI PEIICHUS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHWA YEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpYyXarollel MNpUpoAHON cpeae, aHalu3a
BIIUSHUAS XO3SUCTBEHHOW JESITEIHPHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MIPUKJIIATHON HAMPABICHHOCTH
y4ueOHOro mpenMera «buosorusy MpPOJUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHuUs
YCIIOBUH VISl PEIICHUsI OJHOM U3 aKTyaJbHBIX 3a7au IIKOJIHHOTO OMOJIOTHYECKOTro
oOpa3oBaHMs, KOTOpasi mpeamnojaraetT ¢GopMUpOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH  aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.



buonorust Ha ypoBHE cpenHero o0miero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3IAET
yCIIOBUSL  JJI:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (GOPMUPOBAHUSA
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBIIIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
Y 4EJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl PELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAaIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHMUS
UHTEIJICKTYaJIbHBIX, KOMMYHUKALIUOHHBIX M  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4YeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONPEIEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €TI0 COAEpKaHUsA, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUU.

Ot60p copepxkaHusa yueOHoOro mpeamera «buoisorus»» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJX0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBaTHOE IOBEICHHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMN
3aHHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOopMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJOTNYECKOr0 00pa30BaHMS.

CTpyKTypupOBaHUE COJAEpX)aHUsA Y4EeOHOro maTepuajna B MpOrpaMme II0
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICTIEHBI CIICIYIOLINE COJAEpKATENbHbIE JIMHUU: «brosorus kak Hayka. MeToasl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3M Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOM NPUPOJBD, « IKOCHUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBNIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNpPUOOpPETeHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHWS JJs T'PAMOTHBIX JEHCTBUII B OTHOIIEHHWH OOBEKTOB
’KUBOW MTPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX ITPOOIIEM.

Jloctrxenue e u3yudeHus: yueOHoro npenmera «buonorus» Ha 6a3oBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a/1ay:



OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIax, CIyKalluX OCHOBOU
s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MUPA, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTO00pa3uu U 0COOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHHM3AINH, BBIIAOIIMXCA OTKPBITUSIX M COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHre y OOYyYarOIIMXCSl TMO3HABATEIbHBIX, MHTEJUIEKTYalIbHBIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCe aHajdu3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIro YPOBHS OpraHU3alluu;

CTAaHOBJICHME Yy oOydJaroumxcss oO0meil KyJabTypbl, (YHKIIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAHUM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
M3y4YEeHUU OMOJIOTHH;

dopmupoBaHre Yy OOYy4YalOMMXCA YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA;,

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH IO3HAHHUS YEJIOBEKOM >KHBOM
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIICHHUS K HEH, COOIIOEHUS STUYECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYXAOIIECH Cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp NPODHIaKTHKA
3a00JIeBaHU.

B cucreme cpeanero o6miero o0pazoBaHusi yueOHbIN npeameTr «buosorusy,
M3y4yaeMblil Ha 0a30BOM ypOBHE, SIBJIAETCS 0053aT€IbHBIM YUYEOHBIM MPEAMETOM.

J{nst u3yueHusi OMoJIOruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHuUs
otBoaUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kmacce — 34
yaca (1 yac B He/1eJ10).



COJAEPXAHUE OBYYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
W3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydyeHus: ouosoruu. Otinyue
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIeMEHThI. Bosia 1 MuHEepanbHbIe BEIIECTBA.

OyHKIMM BOABI U MHHEPAJIbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmblie 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIUN OEIKOB.

depmentsl — Owuonormyeckue Karanm3aTtopel. CtpoeHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneunduunocts. KodepmenTsl. Butamunsbl.
OTnuuns pepMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.

YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapunpl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YrIIeBOIOB.



Jlunuael:  Tpurauuepuabl, Qocdomunuabl, crepouabl. [ UapodUIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHkumm sunuaoB. CpaBHEHHE
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeornaer — MoOHOMeEpBI
Hyki1enHoBbIX kKucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aUMOIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIIETKH.

Knerka xak menoctHas >kuBas cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapyHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoi kietku. Knetounas creHka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢ynkuuu. [1nazmatnueckas meMOpana, e€ ceoiicTBa U PyHkIuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJpUM u T1iactun. Bunbl mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTuKku. QyHKIUKA OPraHOU/I0B KIIETKU. BrirroueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 00osouka,
KapHoIlUla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpaUu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupoze», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubl u cxembl: «lleproguyeckas TadaUIAa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHure MOJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl
AT®y», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CTtpoeHue sqpa KIETKN», « Y TIeBOABDY, «JIUHUabD».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJi MPOBEIACHUS
HAOIOICHNI, W3MEpPEHHH, AKCIEPUMEHTOB, MHKpPONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.



JlabopatopHass pabota No 2. «3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmapaTrax M HX
OTIMCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemIecTB, WK MeTa00IM3M. ACCUMUIIAIMS (TUTACTUYECKH OOMEH) |
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W JHEPTUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas U TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCUHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHM.

XeMoCcuHTEe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUYCHUE XEMOCUHTE3a JIs
JKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PacmiernsieHue BENIeCTB, BBIJICJIICHUE U
aKKyMYyJIMPOBaHUE DJHEPrUU B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIEHWE, WIH KIETOYHOE
JIBIXaHHUE. OkucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPIreTUICCKOro OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanusi renetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuubli cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Ortambl TpaHcisiuuu. KomupoBanue amuHOkuciaor. Pomb pubocom B
OuocuHTe3e OenKa.

Hexkinerounsle ¢popMmbl xu3HU — BUpyChl. Uctopust oTkpeiTus Bupycos (. W.
WNBanoBckuii). OCOOEHHOCTM CTPOEGHHMS M JKM3HEHHOIO LHKJIA BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.
OOpaTHass ~ TpaHCKpUIIIMS, peBepTaza ©W  uHTerpasa. lIpodunakrrka
pacrnpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUH.

JdeMoHCTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPHUS,
«HepreTudeckuii odmen», «Ximopommracty, «Potocuntes», «Crtpoenne JIHK»,
«Ctpoenure u PyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHuecKuil Koy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKka Bupyca CIIN/a,
oakTepuodaray, «Permukarms JTHK.

Oo6opynoBanue: monenu-anmnkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enka», «CTpoeHue KiIeTku», Moaenb cTpyktypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUYAJbHOE PAa3BUTHE OPTaHU3MOB.



KieTouHbl UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u mMutos.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JlumiouaHBIA W TAluUIOWIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{uTosiOrMUECKHE OCHOBBI PAa3MHOKEHUS W  HWHJIUBUIYAJIbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetku — muto3. Ctaauum mutosa. lIpoueccel, npoucxonsiiye Ha
Pa3HBIX CTAIUSIX MUTO3a. bBUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KISTKU — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Buapl Oecronoro
Pa3MHOXKEHUA: JEJIEHUE HaABOE, II0OYKOBAHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. MICKycCTBEeHHOE KIIOHMpOBaHUE
OPraHu3MOB, €r0 3HAYEHUE JJIsl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €ro OTANYUS OT OECIOJIOrO.

Meito3. Craguu meiio3a. [Ipomeccel, nmpoucxoadimue Ha CTaguaxX Meno3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo03a.

['amerorenes — mporecc oOpa3oBaHUsA TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBbIie xeme3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOI'CHE3.
OcoOEHHOCTH CTPOCHMS SAMIIEKIETOK U crepMaTo30ouaoB. OIuiog0TBOpPEHUE.
[Taprenorenes.

NunuBuayanbHoe pas3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuonanbHOE pazButue. THIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsMoe (IMUYMHOYHOE). BriusHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOT€HE3 IBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuubr u cxembl: «DOpMbl pPa3MHOXKEHUS OPTraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oakrepuity, «CTpOeHHE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Kiertounwrit nmukin», «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsMoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIIUX U
yenoBeKay, « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30upbl
MJICKOITATAIOWIETOY, «SHIEKIeTKa MeKonuTarumero», «KapuoknHes B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJENb-alIUINKauus «/legeHue KIeTku», MOJIelb
JHK, monenp metada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:



JlaGoparopuas pabora Ne 3. «HabGmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopaTopHas pabora Ne 4. «M3ydeHwe CTpOCHHS TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHetnku. Pons nurosioruun
U OMOpPHOJIOTUM B CTAHOBJICHHHM TE€HETHUKH. BKJIam POCCHICKUX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETHKU. METOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
[UTOTCHETUYECKUH, MOJCKYJISIpHO-TeHETHYeCKHi). (OCHOBHBIE T€HETHYECKHE
noHsTUsA. ['eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH €IUHO00pasust THOPUIOB MEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUIEHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [1oHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanusupyrolee ckpenmBanue. Fcrnonp30Banne aHaIM3UPYIOMETO CKPENTMBAHUS
JJIs1 OTIPE/ICTICHHS] TEHOTHIAa OCOOHU.

CueruieHHOe  HacienoBaHue mnpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapymieHnue cuerieHus reHOB B Pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. | ' eHeTnueckue KapThl.

['eneTuka nosa. XpoMOCOMHOE ONpEAEIeHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMocoMBI. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUBI N3MEHUMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psi 1 BapualluOHHAST KpUBAS.
Hopma peakuuu npuszHaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, HU3MEHUHUBOCTh. KoMOWHATHBHas
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYUBOCTU. MyTallMOHHasi U3MEHUYMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIe,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa 1 MpUYMHBI MyTaluidi. MyTareHHbie (paKkTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieACTBeHHOM nu3menunBoctd H. 1. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKH
YeJIOBEKAa: T€HEAIOrNYSCKUM, OJIM3HEI[OBBIN, [IUTOI€HETHYECKHII, OMOXUMHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBeHHble 3a00j€BaHMS 4YelIOBEKAa: TEHHbIE OO0JIE3HU,
00JIe3HU C HACJEJACTBEHHOM MPEeApacloiOKEHHOCThIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTnueckue UM TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI



3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Held. MenUKO-TeHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAUEHHUE MEAMIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUN U JICUEHNN T€HETUYECKUX 3a00JI€BaHN YEIOBEKA.

JleMOHCTpauM:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuuel ©W  CXEMBL: «MoHOTHOpPUAHOE  CKpEIIMBAaHUE U €ro
LHUTOI€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHHS W €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpupHoe  CKpeluBaHUEY,
«lluTtonornyeckue  OCHOBBI  JUTMOPUIHOTO  CKpeluMBaHus»,  «Meho3y,
«B3anmonencTBUe  aJUIeNBHBIX TI'EHOB», «l'eHeTMueckue KapTel pacTeHUM,
JKUBOTHBIX W YEJOBEKa», «l'€eHeThka moJyia», «3aKOHOMEPHOCTH HAacCJIeOBaHUs,
CLEIUICHHOTO ¢ mojom», «KapuoTuibel 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHUYMBOCTH», «Moau(puKalMOHHAas W3MEHYHMBOCTH», «HacnmemoBanue pesyc-
(daktopay, «I'eHeTrka rpynn KpoBuw», « MyTalmoHHasi U3MEHYHUBOCTHY.

OOopynoBanue: MoAeNU-aMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHKPOCKOII M MHKpompenapaT «/lpo3zopuna» (Hopma, MyTauuu
(OopMBI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox mOCEeBHOM».

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopHas pabdota Ne 6. «3yuenne MoauuKalMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Ipo30Quiibl HA TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexknusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUMHA U JTOMECTUKALUS.
VYuenne H. . BaBumoBa o0 1eHTpaXx MPOUCXOXKICHUS U MHOT000pa3us
KYJbTYpPHBIX pacTeHuid. LIeHTpbl MpOMCXOXKIECHMUSI AOMAIIHUX XUBOTHBIX. CopT,
IOpOJ1a, ITAMM.

CoBpeMeHHbIe METO/IbI CeleKIMU. MaccoBbIii M MHAUBUAYAIbHBIN OTOODPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. BIm3kopoACTBEHHOE
cKpemnBaHue — WHOpuAMHr. Yuctas nuHUs. CKpellMBaHWE YHCTBHIX JIMHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOpUIUHT.
Otnanénnass rtubpugmsauus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
NOJIyYeHUE MOJUIUIONI0B. JIOCTH)KEHHMsI CEeNEeKUWHU paCTEHUM, MKUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHonorus Kak OTpacib NPOW3BOACTBA. ['€HHAs WHYKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.



KJ'IOHI/IpOBaHI/Ie BBICOKOITPOOYKTHUBHBIX CEIBbCKOXO03SMCTBEHHBIX OpraHnu3MoOB.

Okojornyeckre W 3tudyeckue  npobsmembl. MO  —  reHeruyecku
MOU(UIIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. O.
HMBaHOB.

Tabmuubl u cxembl: KapTa «lIeHTpBI MPOMCXOXKACHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil», «Ilopojbl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuausamnus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomummonaus», «OOBEKTHI OUOTEXHOJOTHW», «KieTouHble KyabTypel U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOJBI W JOCTHIXKEHUSA CEJIEKIMM PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. DBOJOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBugerenscTBa 3BOJONMU. [laneoHTONOTHYECKHE: TOCIEA0BATEIBLHOCTD
MOSIBJICHUS BHUJIOB B IMAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOHbIEe (OPMBI.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepruKkoB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOACTBA U PA3NHUUS AMOPHOHOB Pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJIIOTMYHbIE,
PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTed y BCEX
OpPraHU3MOB.

OomonmonHas teopusi Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
JapBUHM3MA. JIBIOKyIME CWIJIBI DBOJIIOIMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TIPU OTrPAaHUUYECHHOCTU PECYpPCOB, HEOMPEAECIEHHAS MU3MEHUYUBOCTb,
O60opn0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonuu (CTD) u €€ 0OCHOBHBIE MTOJOKEHHUS.

Muxposomonus. [lonmynsauus kak eIMHUIA BUAA U 3BOJIFOLIHH.

JBuxyue cuibl (hakTopbl) SBONIONHMHA BUIOB B Mpupoae. MyTallMOHHBINA
mpoiecc ¥ KOMOWHATHWBHAS W3MEHYMBOCTH. [lOMyNSIMOHHBIE BOJHBI M ApEid
reHoB. M3oisnusa u murpanus.

EcrectBennbiii otOOp — HampaBiswonmid (aktop 3BoOIUUA. DOpMEI
€CTECTBEHHOT0 0TOOpA.



[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ynbTar 3Boitonuu. llpumepsr
IIPUCIOCOOJIEHUI y OpraHu3MOB. ApoMOp(03bl U HINO0AJANTALUH.

Bun wu Bumoo6OpazoBanume. Kpurepum Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonus. DopMbl  3BOTIONMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxieHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTUBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBeprios.

Tabmunp! 1 cxembl: «Pa3BuTHe OpraHMYECcKOro MuUpa Ha 3emiiey, «3apOoAbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyllecTBOBaHHE», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTanoHnHas
U3MEHUYHUBOCTB», «Apomopdo3b», «WUamoamantaumm», «OO0mas aereHepauus,
«/IBmxymue cuibel sBomouun», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCroco0IeHHOCT, OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OO6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
HaOOp IUIOAOB M CeMsH, Koyiekuusi «IIpumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpOo€eHrE roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmwupa, KoJuleKIus «DOpMbI COXPaHHOCTU
VCKOINIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHble U MpaKTHYECKHE PA0OTHI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «OnucaHue mpucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPENCTaBICHHUS O 3apOKJIECHUU >KM3HU. HaydHble Trumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMHUYECKON 3BOIoLMK. HavanbHbIe 3Tarbl
ouonoruueckoi spomounu. I'unoresa PHK-mupa. @opmupoBanrne MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME IPOTOKJIETKU. [IepBble KIETKM M KX 3BOJIIOLUSA.
@opMUPOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUIIYPUHUCKUH, JEBOHCKUM, KAMEHHOYTOJIbHBIN, IIEPMCKHA.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJronuu. (OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHHil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrtBa u
pa3nuyus 4eI0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cuiasl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbi, YenoBek mnpsaMoxondmmnii, YenoBek Heanaepranbckui, Yenosek
pa3yMHbIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpPEMsl CYILECTBOBAaHHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

Uenoseueckrie  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOONEHHOCTH  TpEICTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JlemoHncTpanum:

[Toptpersr: ®@. Peman, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3uukHoBenue ConHedyHOM cucTeMbl», «Pa3Butue
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KieTKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMa OPraHUYECKOrO0 MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JTION», «HemoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTajiblld, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHHsI KaMEHHBIX OpPYAHMM MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCcKas Talnuia, Kouiekuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlaGopaTopHble U MpaKTUYEeCKHEe PadOThI:



[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUICKLUSX).

OKCKypcHsl «IBOJIOLUSA OPTraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAEBEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOrHs Kak HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTHyeckue, OMOTHYECKHE M aHTPOIOTreHHble. JlelcTBHE SKOJOTHYECKHX
(akTOpOB HA OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (bakTOpBHL. Bunpr  OMOTHMYECKMX  B3aUMOJCHUCTBHIA:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAaueHHWE OWMOTHYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyjsauuu. OCHOBHBIE IOKA3aTENH
NOMYJISILMN: YHCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JdeMoHCTpaUm:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUs
Opranu3moBy», «®Potonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISIUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

JlabGopaTopHble U NpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUI U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTISIIUNA Pa3HBIX BUOB
PaCTEHHID.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTHe 00 »skocucTemMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUHU B IKOCHCTEME.
Tpoduueckne (muiLeBbIE) YPOBHU HKOCUCTEMBI. [luileBble LEeNd U CETH.



OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. DKOJIOTHMUECKHE
OUPAMUJBL:  TPOAYKIMHM, YHCICHHOCTH, Omomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKLIECCHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anpHONM 3KocucTeMbl. /luHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a3zota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHUS B Onocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHo00pa3us Kak OCHOBA yCTOMUYMBOCTH Omocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUs] MPUPOJHBIMU pECypcaMM M HX HCHOJIb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCTpaUm:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMA
XBOWHOTO  Jecay, «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JCWCTBHAA Ha NOpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOoa», «[louBa — BakHeiIIass cocTaBisiomas
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapaukossiii 3¢ dexT», «DaKkTOphI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouocdepb»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojenb-anmukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBAY, KOUICKINH «bHoleHo3», «BpeauTenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAJJICKAIIME K Pa3HbIM 3KOJIOTUMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOCHUS OOyYaIOIIMMHUCA TporpaMM CpEeAHEro oOIero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JAMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENIENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHio  OHOJOoruH,
[[EJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, MPUCYLIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUSI K 3aKOHY WM IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIbHOCTH IMPU CO3/IaHHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOUIIEHUS! K MHEHHIO ONIMOHEHTOB MpHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE.l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJay4yns:



NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJIGHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quuueckas
aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE UEHHOCTH MPAaBWI HHJIWBHAYaJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (yHNOTpPEOICHUS
aJIKOTr0JIs, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITENIBHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pa3IMYHbIM cpepam MnpodhecCUuOHANBHON AESTENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPHUOOpETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYIKaIOIIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa 3KOJOTMYECKUX MpoOsieM M MyTed HX
pEelIeHHS;

CIIOCOOHOCTBh MCIOJIb30BaTh MPUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HAHMSI W YMEHUS TMPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKpPYXKarOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
NOCJIECTBUS MMPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIM4HME PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS, SKOJOTHYECKON KYJIBTYPBI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, YMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JEATEIbHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYyJIBTYpbl KaK CpEACTBa
B3aMMOJICHCTBHS MEXKIY JIOABMH U MMO3HAHUS MUPA;

MOHMUMAaHUE CHenupuKu OWOJOTUM KaK HayKd, OCO3HaHWUA €€ POl B
(GbOopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloLleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOiIeM
COXPaHEHUs1 IPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCypCHble  NPOOJEMbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTEel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  yYCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIIICHUS OOIIEl KyJbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMOi
IpU U3y4eHUH OUOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBICHUN OKpPYXArOIIero MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE Hay4HbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYEHHsI JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTMYECKHE 3HAHMS JUIs
peleHus mpoOJieM B peabHBIX JKU3HEHHBIX CUTYAIIHAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATENbHOCTh MHIMBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHMS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYUMbIC i (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAyYHBIC TOHSATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SABJICHUE, MPOIIeCC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclenoBaHue,  HaOMOJIeHHe,  HU3MEpPEeHUE, HKCIEPUMEHT U JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbIE,



peryJISITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUHMH OOYy4YaroIIHUXCsA, CIOCOOHOCTH
oOyuJarommxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHbIE yueOHBbIE JEUCTBUS B
ITIO3HABATEJILHON U COLMAIIBHON MPAKTUKE.

MeTtanpeameTHble pe3yibTaThl OCBOCHHS TMPOTPaMMbl CPETHETO OOIIETo
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBepPCAJIbLHbBIMH yueOHBIMU NMO3HABATEJbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOrH4YecKne JeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOCHHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBILIUICHUS
(ananm3a, cuHTE3a, CPaBHEHUS, Ki1acCU(UKaAIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMONOTHYECKUX MOHATHH (BBIICIATh UX XapaKTEepHBIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C IPYTUMH TTOHSATHSIMH );

ONPENETATh UENH JAEATeIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX
JIOCTUKEHHSI, COOTHOCHUTD PE3yJIbTAThI ACSTEILHOCTH C IOCTABICHHBIMU IEJISIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS U 00bsICHEHUS (DAKTOB U SBJICHHIM
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKUE pacCykaAeHus (MHIYKTUBHbIE, JAEIyKTUBHBIE, I10
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

OPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IPEICTaBICHUS
CYLLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMUECKHUX OOBEKTax, a
TakK€  MPOTUBOPEUMUA  Pa3HOrO0  pojAa,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

paspabarbiBaTh IUTaH pEHICHUS MPOOJEeMbl C YYETOM aHaIn3a UMEIOIIUXCS
MaTepuaIbHBIX U HEeMaTepruaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JACSITEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOODAMHHUPOBATh W  BBINIOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TTOMCKY METOJIOB PELICHHsI MPAKTUIECKUX 3314, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JACSITEIBHOCTH MO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalH, MNpPeoOpa3oBaHUI0 U MPUMEHEHHI0 B YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATBHBIX IPOEKTOB;



(opMUpPOBATHh HAYYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpPMyIHpPOBaTH COOCTBEHHBIC 33Jaud B 00pa30BaTEIBHOMN
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3ajauy,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP:)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHWs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh LEJICHAINIPABICHHbBII TMOUCK MEpEeHOCa CPEeACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO0 00JacTu
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJIEU, TMpeJiaraTh OPUTHHANBHBIC MOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3aX [aHHBIX, B VIHTepHeTe), aHaIU3UpPOBAThH
UHGOPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

(GbopMyJIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otOope Omosornueckor MHGOpMAaIi, HEOOXOAUMOM ISl BBHITTOJIHEHHS Y4eOHbIX
3ajay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KyJIbTYpy aKTHUBHOTO MCIOJIB30BaHMUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, Tpaduku, AUarpaMMbl, TaOIUIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeAcTBa Mnpu padoTe ¢
Ononornyecko WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTHUYeCKUe 3HAaKU U CUMBOJIBI, (opMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHWA U 3alIUThl  HH(OpMaIHH,
MH(POPMaILMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUAIMM:

1) oOmenme:



OCYHIECTBJISATH KOMMYHUKAIIMK BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTEe WM TUCKYCCUH TIO CYIIECTBY OOCyXmaaeMoi TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4ud, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYACTHUKOB
JIMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMHM OOIIEHUS M B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUs IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyITupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJbHOCTh:

MOHMMATh W KMCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JCHUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 UjieHa KOJIJIEKTUBA;

NPUHUMATh 1M COBMECTHOM  JESATEeIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JOCTHUKCHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJAJa M KaXJOTO yYaCTHUKA KOMaHJIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MIPOEKTHI, OLEHHBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PEryJISITUBHBIMU AeHCTBUSIMH:

1) camoopranuzanus:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS I BBISBICHUS MPOOJIeM U HX
pelIeHusl B )KU3HEHHBIX U YUYCOHBIX CUTYaIUSIX;

BBIOMpATh Ha OCHOBE OHWOJIOTMUECKHX 3HAHWUU IIEJIEBHIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JECHCTBHSIX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOUW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JIESITEIbHOCTh, BBISBISATH
poOJIeMBbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTABJIATh IUJIaH pEIIeHHUs NpodsiieMbl € Y4ETOM
HUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTCHHH;

J1aBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;



JieJ1aTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKON JpyAMIINU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTENbHBIA H
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM AJsl OLEHKU CUTYallud, BbIOOpa
BEPHOT'O PEILLECHUS;

YMETh OLEHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUICHUS IO HUX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYIrUX:

NPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX NpU aHAIM3€ pe3yibTaToB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTarhl ocBoeHus mporpamMmmbl COO 10 OHOJIOTHH Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUHM B Pa3IMUHBIX yUYEOHBIX CUTYaIlUAX, a TaKKE€ B PEaATbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Owuosormeil. B mporpamme mpenmMeTHbie
PE3YNBTATHI MIPEACTABICHBI TIO TOJIaM O0yUYEHUSI.

[TpenMeTHbIe pe3ynabTaThl OCBOEHUS ydeOHOTO mpeamera «buomorus» ¢ 10
KJ1acce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBIX YyU€HBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboau3M (OOMEH BEIIECTB M TMpPEBpaIlICHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJisiliMsl), ypOBHEBas OpPraHU3alus KUBBIX CHCTEM,



CaMOBOCIIPOU3BeEIeHUE (PENPOAYKIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, LEHTpajibHas JOrMa MOJIEKYJIApHOM Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJCHUS KyJIbTypHbIX pactenuit H. M. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIAMU HAYYHOI'O MO3HAHUS B OMOJIOTHU: HAOMIIO/IEHNE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEIWYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pEe3yIabTaTOB, WCIIOJIIB30BAHHBIX HAy4YHBIX IOHSATHUH, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOr0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPY KaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PAlMOHAIBLHOTO
IPUPOAOIIOIb30BaHNS;

YMEHUE pellaTh D3JIEMEHTApHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKpEIIMBaHUs JUIsl MpeIcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATH JITA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOIIOIATH
npaBuiia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

YyMEHUE KPUTHYECKH OIIEHMBATh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeACTBA MAaccOBOW MH(pOpPMALIMU, HAYYHO-MOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHHS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJbKUX HCTOYHHMKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapar OMOJIOTHHU.

ITpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» ¢ 11
KJiacce NOJKHBI OTPAXKATh:



c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTMM B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXKHBIX YyUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIMOHAIHHOU
TPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOIYJIALNSA, TeHO(OH, SBOTIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOTIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,
HKOCUCTEMA, MPOIYLEHTbI, KOHCYMEHTBI, pEAyLEHThl, LI€NU I[HUTaHus,
HKOJIOTHYECKAsi MUpaMuJIa, ONOreoneHos3, ornochepa;

yMEHHE WU3j1araTh OHOJOTMYECKHE TEOpUM (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrsa K. M. bopa, uepenoBaHus TIIaBHBIX HaIpaBJICHUN U
nyteit sBomonuu A. H. CeepiioBa, yuenusi o ouocepe B. W. Bepnanckoro),
OTIPEETISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allis M IMPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIABIDKEHHWE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCICyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeJ1aTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYLIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreoleHO30B U  JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TIOTOKAa DHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHHE TPUMEHSTh MOMyYEHHBIC 3HAHUS sl OOBICHEHUS OMOJOTHYECKHIX
IIPOLIECCOB U SIBJICHUU, JJI NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOErO 370pOBbS U 30POBBS
OKPYXaIOIKX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHE padOThI, COOMIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHUPOBATh HH(POPMALIUIO
OMOJIOTMUYECKOTO  COJEP)KAHUS, BKJIIOYAIOLIYK0 IICEBJOHAyYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLU, HAYYHO-IIOMYJISIPHbIE



MaTepuaibl),  paccMaTpuBaTh  TJOOalNbHBIE  AKOJOTHUECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS,
00001mass 6MoIOTHYECKYI0 HH(GOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Ne i/m Kourpoubnbie IIpakTuyeckue
NPOrpamMMbl o0pa3oBaTe/ibHbIE PeCypPChI
porp Beero padoThI padoThI P PECYP
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cuctembl U UX OpraHu3aIus 1 https://m.edso00.ru/5ST7SVKFTX
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOIJEO
4 KusHeneareabHOCTh KIETKHA 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHOMEHHE 1 HHHMBHIyaTbHOS 5 1 https://m.edsoo.r/GF6W1A7CY
pa3BUTHE OPTaHU3MOB
6 HaC1enCTBEHHOCTE H H3SMEHHBOCTE 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
7 Cerexius Oprauu3mos. OCHOBE! 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOIT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBo 4acoB

DJIeKTpOoHHbIe (LM (pPOoBbIE)

Ne m/m NMPorpamMmbl Bcero Konrponsusie | IIpakTayeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 DBOJIIONUOHHAS OWOIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BO3HHKHOBEHHE H PA3BHINE KHIHH HA 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opraau3Mbl U OKpyKarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
4 Coobmecrsa 1 3xONOTHECKHE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNQN
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacoB
Ne Hdara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypcChl
padoThI padoThbI
1 buosiorus B cucreme HayK 1 https://m.edsoo.ru/O2T4D1UIS
Meroabl TO3HAHUS )KUBOU
npuposl. [Ipaktudeckas
2 padora Ne I «Henox3osarne 1 0.5 https://m.edso0o.r/GAB23860W
Pa3IUYHBIX METO/IOB MPHU
W3Y4YeHHH OMOIOTUYECKUX
00BEKTOBY
3 buonorudeciue cucremsl, 1 https://m.edsoo.ru/A7VOYD215
MIPOLIECCHI U UX U3YUYECHHE
4 XHUMUGECKHH COCTAB KIETKH. 1 https://m.edsoo.ru/L17LI590V
Bona u MmuHepanbHbI€ COMU
5 bemiu. Cocras u ctpoennue 1 https://m.edsoo.ru/V33INUWSW
OEJIKOB
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «nyquHe 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAIUTUYECKOU aKTUBHOCTH
(bepMeHTOB (Ha mpumepe
amMmIa3bl WIK KaTaaasbl)»
7 Yraesoasl. JInnuasl 1 https://m.edsoo.ru/OJ7NFITIS
8 Hyxneunosbie kuciorsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
9 VlcTopust 1 METOIb H3Y HCHHS 1 https://m.edso00.ru/ JIXQMJOGM3
kietku. Kinetounas teopust
10 Kietia kaK nenocTHas xusas 1 https://m.edsoo.ru/XDCLRAF1Q
cucremMa
11 Crpoenue 3yKapruoTHIECKON 1 0.5 https://m.edsoo.ru/KZ01WSLJY



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY

kietku. JlabopaTopHas pabora
No 2 «3yuenue cTpoeHus
KJIETOK PAaCTE€HHM, )KUBOTHBIX,
rpu0oB 1 OaKTepuit 1o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpernaparax 1 ux
OIIMCAHUE)

OOMEH BELLECTB U

12 https://m.edsoo.ru/LOB3I3XYZ
MeTaboIu3M

13 ®doTtocuHTE3. XEMOCHUHTE3 https://m.edsoo.ru/V882FDGSF

14 DHepreTUYecKuii 00OMeH https://m.edsoo.ru/T2LVIES3L
JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.
Jlaboparopnas pabota Ne 3

15 «Habmronenne Murosa B 0.5 https://m.edsoo.ru/COINPWLF4
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOTpenaparax»

16 buocurTes Genka. Peaks https://m.eds00.ru/540F4L77W
MaTPUYHOTO CHHTE3a

17 Tpancs — Guocumtes https://m.edsoo.ru/TFDKDDWWM
Oenka

18 Hexnerounre opmpt w3 https://m.edsoo.ru/9PGSSFAJB
— BHUPYCHI

19 DopmbI PASMHOKEHUS https://m.edsoo.ru/2JLXB4AOR
OpraHU3MOB

20 Meiio3 https://m.edsoo.ru/SNUXK0X86
OO6pa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJIETOK.

21 On0/10TBOpEHHE. 0.5 https://m.edsoo.ru/C29L4DXBS

Jlaboparopnast pabota Ne 4
«3yueHune cTpoeHUs MOIOBBIX



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

22

KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»

WNHnuBuayansHOE pa3BUTHE
OpraHu3MoOB

https://m.edsoo.ru/MA4T8L5SAD

23

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeJOBaHMsI TPU3HAKOB.
MoHOTHOpUIHOE CKpPEIIMBaHUE

https://m.edsoo.ru/YYQSGIWI2

25

JuruOpuHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HacJe0BaHUS IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

27

28

CuerieHHOE Hacle0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTATOB MOHOTHOPUTHOTO
U AUTUOPUTHOTO CKPEIIMBAHUS
y Ap030(HIIBI Ha TOTOBBIX
MHUKpOIpenaparax»

I'enetuka nona. HacnengoBanue
MPU3HAKOB, CUEIIJIEHHBIX C
IOJIOM

M3MEeHYHBOCTE.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOAU(PUKAITTOHHOM
W3MEHUYHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psiia U
BapHallMOHHOW KPUBON»

0.5

0.5

https://m.edsoo.ru/P2SQ5ZGN2

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas
M3MEHYMBOCTh. JJabopaTropHast

0.5

https://m.edsoo.ru/VWT70DZ8R



https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

pabota Ne 7. «AHanu3 MyTanui
y Ap030(UITbI Ha TOTOBBIX

MHUKpOIIpenaparax»

30 I'eneTuka yeaoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBHeIil ypok. O600IcHIE

31 o Teme «HacmeacTBeHHOCTE B 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYMBOCTH OPTaHU3MOBY»

32 Cenexuus Kak HayKa U Ipoliecc 1 https://m.edsoo.ru/3128P31.98
MeTobI U IOCTHKEHUS

33 CEJIEKIIUY PACTCHUI 1 1 https://m.edsoo.ru/JSK3Q6WO0J
YKMBOTHBIX

34 buorexnonorus kax orpacik 1 https://m.edsoo.ru/TAKI9E62K
MIPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

OBOJIOLUS U METOIBI €€
W3y4YeHUs

KoauuyecTBO 9acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe NH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/6KWQI9KBKU

Hcropus passutus
IIpeJCTaBICHUN 00 3BONIOLIUU

MuKpOo3BOIOIHUS

HOHy.]'I?[III/IFI KakK 3JICMCHTapHasA
CIIMHMIIA BU/IA U SBOJTIOIIHH.
Jlaboparopuas padota Ne 1
«CpaBHEHHE BUIOB 110
MOP(OJIOTHUECCKOMY KPUTEPHIOY

0.5

https://m.edsoo.ru/0SWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo.ru/D3UCLTSOF

JIBIKyIIME CHJIBI
(a1emMeHTapHbIE PAKTOPHI)
9BOJIIOLNH

https://m.edsoo.ru/3AEH6CNOWI

EctectBeHHblIi1 0TOOp U €ro
¢bopmbl

Pe3ynbTaThl 3BOTIONUN:
MPUCIIOCOOJIEHHOCTh
OpPraHu3MOB U
BHUJ1000pa30BaHuUE.
JlaGopatopHnast pabota Ne 2
«Omnucanue mpUCIOCOOTICHHOCTH
OpraHusMa 1 €€ OTHOCHUTEIHLHOI0
XapaxkTepa»

0.5

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB

Hanpasnenns u nytu
MaKpO3BOIIOLUI

HeobOpatumocTh 3BOTIONNN

https://m.edsoo.ru/PI1FIOYV3

https://m.edsoo.ru/CLA9VC5JJ

10

Wctopus xu3Hu Ha 3emiie U

https://m.edsoo.ru/MJYY 1IMVX7



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7

METOABI €€ U3y4YECHUs

11

12

['unioressl mpoucxoxKACHUS
JKM3HH Ha 3eMiIe

PasButne xu3nu Ha 3emie 1Mo
spam M nepuojam

https://m.edsoo.ru/EKNHXBOS2

https://m.edsoo.ru/ECINSTF62

13

14

OCHOBHBIE 3TaIbI 3BOJIFOIIUHN
PACTUTEIBHOTO M YKUBOTHOTO
mupa. [Ipaktrueckas padorta Ne
1 «M3y4eHre HCKOMaeMBbIX
OCTaTKOB paCTeHHfI U ) KUBOTHBIX
B KOJUICKIIUSIX)

COBpCMCHHaﬂ CHUCTEMaA
OpraHn4eCcKoro Mmmupa

0.5

https://m.edsoo.ru/7K1LYOSCT

https://m.edsoo.ru/ WSEXNI9YAK

15

DBOJIOIMS YeJIOBeKa
(anTpomnorenes)

https://m.edsoo.ru/ADV3JERUE

16

17

JBrkymue cuibl ((hakTophI)
aHTPOIOTeHe3a

OcHoBHbBIE CTaauu 3BOJIOINH
YCJIO0BCKAa

https://m.edsoo.ru/D7JZMBYPQ

https://m.edsoo.ru/14G19MQ4K

18

YenoBeueckue pacel U
IIPUPOJHBIE aJaNTaluH
4eJI0BEKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBubIil ypok. O60011eHE
o TeMe «Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMIIe»

https://m.edsoo.ru/R6L7VY2GB

20
21

OKOJIorus KaK HaykKa

Cpenpl oOuTaHus u
9KOJIOrHuYecKue (hakTopbl

https://m.edsoo.ru/K46KON561

https://m.edsoo.ru/DCOIEUIC9

22

AOGuoTtndeckue HakTophI.
JlaGopatopHnas pab6ora Ne 3.
«Mopdonoruueckue
0COOCHHOCTH PAaCTCHHI U3

0.5

https://m.edsoo.ru/G7NF3P1INM



https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

Pa3HBIX MECT OOUTAHUSY.
JlaGopaTopHas padota Ne 4.
«BinustHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa

23 buotnueckue GakTops 1 https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTHYECKHE XapaKTePUCTUKU
nonyyanuu. [Ipaktuaeckas

24 paborta Ne 2 «IToacuér 1 0.5 https://m.edsoo.ru/X42J6 ABRN
TUIOTHOCTH TIOMTYJISIIIAHA Pa3HbIX
BUJIOB PACTCHUIN»

25 CoobuecTsa Oprau3mMos — 1 https://m.edsoo.ru/0T2K 1PNGZ
OMOIICHO3

26 IKOJOTHYECKUE CHCTEMBI 1 https://m.edsoo.ru/SILIRWZMR
(KOCUCTEMBI)
OcHOBHBIE TIOKA3aTENN

27 JKOCHCTCMBI. BKE) JoTHeCKHe 1 https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucreM. Cykueccust

28 [IpupoaHbIE SKOCUCTEMBI 1 https://m.edsoo.ru/WIDMMUBCS

29 AHTpPONOTr€HHbIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 Buocepa — rnobanbHas 1 https://m.edsoo.ru/2X1VG5Q18
IKOcHUCTEeMa 3eMITH

31 3axonomepHoCTH 1 https://m.edsoo.ru/V5JT6B38Z
CYLIECTBOBaHUS OHOCHEpHI

32 Henoseaectso B brochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3emun

33 (CocymiecTBOBAHHE NPUPO/H! H 1 https://m.edso0.ru/187G37606
YeJI0BEUECTBA
PesepBubIil ypok. O600meHE

34 teMbl «Coo01iecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
9KOJIOTUYECKHE CUCTEMBD»

OBIIIEE KOJIMYECTBO YACOB I10 34 2.5
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[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJHM OHOJIOTUH B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B OPMUPOBAHIH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTUHBI MUPA M HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIC POCCUHCKUX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouosornu; (yHKIMOHAILHON TPAaMOTHOCTH YEIIOBEKA IS PEIICHUs
KU3HCHHBIX 3a/1a4

YMeHHE pacKpbIBaTh COJACpKAaHUE OWOJIOTHYECKHX TEPMHUHOB |
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEeBpallleHUe SHEPruH), TOMeocTa3 (CaMOperyssius), YpPOBHEBas
OpraHM3aIys JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEACHHUE (PEIPOIYKITHS),
HACJIEICTBEHHOCTh, U3MEHYHUBOCTbD, POCT M Pa3BUTHE

VYMeHue uznaratb OMOJIOrHYECKHE TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTainmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHust (O LIEHTpax MHOrooOpas3us U IMPOUCXOKACHUS KyJIbTYypPHBIX
pactenuii H.M. BaBusosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHUOJIOTHH
(HaOmro/IeHNe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OSKCIEPUMEHTA,
BBIBIDKCHWE  TUIOTE3BI;  BBIIBICHHE  3aBHCHUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TIOTYYEHHBIX Pe3yJbTaToB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yIbTaTOB)

YMeHue BBIJENATh CYIIECTBEHHbIE NPU3HAKM BHUPYCOB, KIIETOK
MIpOKapuoOT MW JOYKApuOT, OAJHOKJIIECTOYHBIX HW  MHOT'OKJICTOYHBIX
OpPraHM3MOB;  OCOOCHHOCTH  IPOLIECCOB OOMEHA  BEIIECTB U
MpeBpaleHusi dHEPruu B KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO W
SHEepreTM4eckoro  oOMeHa,  XEMOCHHTE3a, MHUTO3a,  Meilo3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJIbHOT'O Pa3sBUTHUA
opranusMa (OHTOTeHe3)

VYMeHme MMPUMCHATH IIOJTYUCHHBIC 3HaAHUA I 00BLICHEHHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHHUM, JUIS MPUHATHUSA MPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3[J0POBbs OKPYKAIOLIHUX JII0/IeH, COOTI0AEHUST HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAWOMIEH MNPUPOJHON  CpeJe;
IIOHMMAaHUC HCOGXOI[I/IMOCTI/I HUCII0JIb30BaHHUA ,Z[OCTI/DKGHI/Iﬁ
COBPEMEHHOM OMOJIOTMM U OHOTEXHOJIOTHUH Uil PpallOHAJIBHOTO
MIPUPOIOTIONIB30BAHUS

YMeHue peuiath 3J€MEHTApHbIE T'C€HETHYECKUE 3a/Jaud Ha MOHO- M
OUTUOPUIIHOE CKpEeUIMBaHUE, CLEIJICHHOE HaclieJOBAHHUE; COCTABIIATH
CXeMbl ~ MOHOTHOPHIHOTO  CKpEIIMBaHUSA  JUIsl  TpPEeACKa3aHus
HacJIeA0BaHMUs IPU3HAKOB Y OPraHU3MOB




YMeHue BBIMOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadoTHI,
coOmroaTh mpaBWjia TpH padoTe ¢ y4eOHBIM H J1TaOOpPaTOPHBIM
o0opyoBaHuEM

YMeHne KPUTHUYECKH OLEHHBATh W HWHTEPHPETHPOBATH HH(MOPMAIHIO
OMOJIOTNYECKOT0 COZIEPKaHMs, BKIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHMS
U3 pa3iauyuHbIX UcTOYHUKOB (CMI, HayuHO-ONyJIsipHBIE MaTepUabl);
TUYECKHE AacClEeKThl COBPEMEHHBIX HCCIElIOBaHUM B Ouosorumy,
MeIULHE, OMOTEXHOJIOTHH

10

11 KIIACC

YMeHue co3zaBaTh COOCTBEHHBIE TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011ast OMOJOTUUECKYI0 MH(OPMAITUIO U3 HECKOJbKHUX HCTOYHUKOB,
IPaMOTHO UCTOJb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH

Kox
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 0o1ero 06pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUPAa M HAYYHOTO MUPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosoruu; (PyHKIMOHATBFHON TPAaMOTHOCTH YeNOBEKa ISl pellleHus
YKU3HEHHBIX 3a]1a4

YMeHue packpbiBaTh COJIepKaHUE OHOJOTHYECKMX TEPMHUHOB H
MOHATUI: BUJ, TOMYJALMS, TeHO()OH, BOJIIOLUSA, JBHKYIINE CHIIBI
(dbakTopsr) HBOJTIOIIUH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTHYECKUE (bakTopsl, HKOCUCTEMA,
MPOAYIEHTHI, KOHCYMEHTBI,  PEIyLEHTHI, Henu  MUTaHWuA,
9KOJIOTHYECKasi MMpamuia, OMoreoeHos3, buocdepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIOLMOHHASA Teopus Y.
JapBuHa, CHHTETHMYecKass TEOpUs  HBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, uepenoBanus
TJIaBHBIX HampaBieHui u myrteit sBomonuu A.H. CeepiioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensTh  TpPaHUIBI  HX
MIPUMEHUMOCTH K >KUBBIM CHCTEMaM

YMeHune BIageTh METOJaMH HAy4YHOTO TO3HaHUS B OHOJOTHH
(HabnrofieHWe W OMKMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHu3amysi ¢ TPOBEICHHE OMOJOTHMYECKOTO0 JIKCICPUMEHTA,
BBIIBHJKEHHE  THIIOTE3BI; BBISIBICHUE  3aBHCHUMOCTH  MEXIY
WCCIEAYEeMbIMUA BETUYMHAMH, OOBSICHEHUE TOJTYyUYCHHBIX PE3YIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM M 3aKOHOB; YMEHHE
JIeaTh BBIBOJIBI HA OCHOBAHUHM TMOJTYUYEHHBIX PE3YIHTATOB)

Ymenne BBIJICIIATH CYIIECTBEHHBIC MIPHU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BHJOB, MOMYJSIIMNA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyIEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIE/ICTBEHHOM U3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHMYECKUX (DAaKTOPOB Ha OPraHU3MBI,
MepeHoca BEIIECTB U NMOTOKA YHEPTHH B SKOCUCTEMaX, aHTPOIIOT€HHBIX




W3MEHEHUN B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOre0OXMMHYECKUX IIMKJIOB B Onochepe

YMeHue OpUMEHSTh TOJy4YeHHble 3HaHUS i OOBSICHEHUS
OMOJIOTUYECKHX IMPOIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTHYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreyeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbSI OKPY>KAIOLIHX JIIOJIEH, COOTI0IEHUS HOPM
rPaMOTHOTO  TIOBEJIEHUSI B  OKpY’Kalolllell MPUPOAHON  cpeje;
MMOHUMAaHUE HE00X0IMMOCTH HCII0JIb30BaHUS JIOCTHKEHHIM
COBPEMEHHOM OMOJIOTUU JJISl PALIMOHAIIBHOTO PUPOIOTIONH30BAHUS

YMeHue pewaTth 3J€MEHTapHble OMOJOIMUYECKHE 3a/1adyM, COCTaBIAThH
CXEMBI [IEpEHOCca BEUIECTB U SHEPTUU B 3KOocHcTeMax (LIENH MUTAHUs)

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PadOTHI,
coOnroAaTh MpaBwia Mpu paboTe C y4eOHBIM U J1IaOOPATOPHBIM
o0opy1I0BaHHEM

YMeHue KpUTHYECKH OLEHUBAaTh U HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOTMYECKOT0 CO/IEpKaHMs, BKIHOYAOLIYIO IICEB/IOHAYyYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJIsSipHBIE MaTepUallbl);
paccMaTpuBaTh riio0anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO
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YMeHue co3naBath COOCTBEHHbBIE MCbMEHHbBIE U YCTHBIE COOOIIECHMUS,
0000111251 6MOJIOTHYECKYI0 UH(POPMAIIHIO U3 HECKOJBKUX MCTOUYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHITUIHBIN amnmnapaT OHOJIOTUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

buonorus kak Hayka

1.1

1.2

2.1

buonmoruss — Hayka o xwuBOod mnpupoge. Ponp Ouonormu B (opMUpOBaHUU
COBPEMEHHOW Hay4yHOH KapTHHbI MUpa. CucTemMa OMOJI0rMYeCKUX HayK

Mertoabl Mo3HaHMS KUBOM HpUpPOAbl (HAOIIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MEepeHue, KiIacCupUKanus, MOJCIMPOBAaHUE, CTaTUCTHYECKas o0O0paboTka
JTAHHBIX )

JKuBble cucTEMBI U UX OpraHu3anus

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT ulyudeHus ouosoruu. CBoiicTBa
OMOCUCTEM H UX pa3HOOOpas3ue

2.2

VYpoBHM OpraHuzalMu OUOCHUCTEM: MOJIEKYJIIPHO-TEHETHUUYECKUH, KIIETOUYHBIH,
OpTraHU3MEHHBIH, MOIMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUMH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKIMM BOIbI U
MUHEPAITBHBIX BEIIECTB B KiIeTKe. [lomepkanue oCMOTHYECKOTO Oamanca

3.2

3.3

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB.
YpOBHH CTPYKTYpHI OEIKOBOH MOJIEKYINBI (IepBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYEecKHe CBoilcTBa OenkoB. buonorndeckue
¢GyHKIUN OEIKOB.

depMmeHTHl — Ouosoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas coenupuuHocTb. KodepmenTtsl. Buramunbl. Otnnuus
(epMEeHTOB OT HEOPraHMYECKMX KaTalu3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IUIOK03a, pubo3a U Ae30Kcupubo3a), Aucaxapubl
(caxaposa, JaKTo3a) W TMOJUCaxapuasl (Kpaxmasl, TJIUKOTEH, IEJUTI0I03a).
buonornyeckre GyHKINUU YTIIEBOJIOB.

Jlununael:  TpUrAMLEpuAbl,  crepounsl,  Qochomunuasl.  'mapoduinbHO-
rusipopoOHbIe cBOMCTBAa. buonornueckne ¢yHkuu aunuaoB. CpaBHEHHE
YIJIEBO/IOB, OEJIKOB M JIMMIUOB KaK UICTOYHUKOB SHEPTUU

34

3.5

3.6

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuu PHK. ATO:
CTpoeHue U (PyHKIMU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpUL. Metoant HU3Yy4YCHHUSA KIICTOK

Knerka kak nenoctHas sxuBasi cucrema. OOmIMe MPU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpana, moiekynsl JJHK kak renernueckuii ammapar, cuctema
CHHTe3a OerKa

3.7

Tunsl KIETOK: dyKapuoTudeckas U nmpokapuotudeckas. OCOOCHHOCTH CTPOCHHUS
nmpokapuoTuuecko  kietku. Kierounas crenka  Oakrtepuit.  CTpoeHme
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H
rpuOHON KIIETKH

3.8

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHUKC, WX
¢byskmu. [InazmaTrnueckas meMOpaHa, e€ cBoiicTBa U pyHkuuu. [{uromnaszma u e€




opranouzipl. OHOMEMOpaHHbBIE OPraHOWJIbI KJIETKH: 3HJOIUIa3MaTUYeCKasi CETb
(BIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IACTUAbL. [IpoucxoxaeHne MUTOXOHAPHUM W IUacTud. Buubl
wiactua. HememOpaHHble OpraHoubl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMK OpraHOUIO0B KJIETKH. BriroueHus

3.9
3.10

4.1

Snpo — perynaTopHblii 1eHTp KieTkd. CTpoeHue supa: siaepHas 000J04Ka,
KapuoIUIa3Ma, XpOMAaTUH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeHIECTB B KJIETKE

KusHenesaTenbHOCTh KIETKU

OOmeH BemiecTB, WM META00JIU3M. AcCCUMUIANNS (TUIACTUYECKHH OOMEH) H
JTUCCUMIJISALINS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelIecTB: aBTOTPO(HBIN U rerepoTpodHslii. Pomab
(dbepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH YHEPTUHU B KICTKE

4.2

®orocunrtes. CBetoBas u TeMHOBas ¢a3bl porocunresza. Peakuuu dporocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS JKU3HH Ha 3eMile.
BnusHue ycnoBwid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €O
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3HUpYIOIHe OakTepuu. 3HAYEHHE XEMOCUHTe3a s
KU3HH Ha 3emMJie

4.3

4.4

OHepreTudeckuii oOMeH B KkieTke. PacuienieHue BeIIECTB, BBIACIECHUE W
aKKyMYJMpOBAaHHUE SHEPrMM B KIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buasl. KucimoponHoe okucieHue, WiM KJIETOYHOE
abIxanue. DPPEeKTUBHOCTh SHEPreTUUECKOI0 OOMEHa

Peakiiun matpuuHoro cuHresa. ['enernueckas unpopmanus u JJTHK. Peanuzanus
reHeTnyeckol uHpopmanuu B kieTke. ['eHeTHuecKuit KOA U €ero CBOMCTBA.
Tpanckpunuus — marpuunslii cuHte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.
KoaupoBanue amuaokucior. Ponbs pubocom B OuocuHTe3e Oenka

4.5

Heknerounsle ¢opmbl xu3HU — BHUpychl. Mcropust oTkpeitusi BupycoB (.U.
VBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepnodaru. bonesnu pacreHuil, *KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC
BUpycamu. Bupyc ummyHnonedunura yenoseka (BMY) — Bo3dyaurtens CIIN/da.
[TpodunakTrka pactipoCTpaHEeHHs] BUPYCHBIX 3a00J€BaHUMA

Pa3sMHOXeHME 1 HHIMBUIYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1MKJI, WIM SKU3HEHHBIH LUK KiIeTku. MHTepdasa U MHUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4YHOTO
cunreza JIHK. Crpoenue xpomocom. XpoMOCOMHBI HabOp — KapHOTHIL.
JluniouHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M HHIUBUAYAIbHOIO Pa3BUTHS
OpPraHHU3MOB.

Henenne knetkn — wmuto3. Craaumm murosa. Ilpouneccel, mpoucxonsuiye Ha
pa3HbIX CTaAUIX MUTO3a. buonoruueckuii cMbIC MUTO3a
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@®opMBbI pa3MHOKEHHsI OpPraHH3MOB: Oecronoe W TojoBoe. Buuel OGecmonoro
Pa3MHOXKCHUA: JACJIICHUC HAJABOC, IMOYKOBAHUC OIHO- W MHOT'OKJICTOYHBLIX,
CTIIOpooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKCHUE. HckyccTBeHHOE
KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUC IJIA CCIICKIINN
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[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTIONOTO.
Meiio3. Craguu Meiio3za. Ilpouecchl, TPOUCXOIAIIME HA CTaausIX Meno3sa.
[ToBenenue xpomocom B Meioze. Kpoccunroep. buonormyeckuii cmbica U




3HaYEeHUE MEN03a
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5.5

I'amerorenes — mpoliecc 00pa3oBaHMsI MOJIOBBIX KJIETOK y JKMBOTHBIX. [lojoBBIE
KEJe3bl: CEMEHHUKU U MYHUKHA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
raMer (CrepMaTo30ui, SHIEKIEeTKa) — criepMaTorenes u oorenes. OcoOeHHOCTH
CTPOCHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes

WunuBunyansHoe — pa3BuTHe  (OHTOTreHe3).  OMOpHOHANbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKWBOTHBIX:
apoOiieHne, ractpyisinus, opranorenes. IlocramOpuonansHoe pazButHe. TuIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHSA: MPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
yPOZCTBa.

Poct u pa3zButue pacreHuil. OHTOreHe3 IIBETKOBOTO paCTEHUS: CTPOEHUE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCJIeZ[CTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

6.2

IIpeamer u 3apaun renetuku. Mcropus pa3sButus reHeTMKH. Bkiag poccuickux
U 3apyOexHBIX YyuY€HBIX B pa3BUTHE TEHETHKU. METOoApl TI'eHETHKHU
(THOPUTOTOTUIECKUHA, UUTOT€HETUYECKHU, MOJIEKYJISPHO-T€HETHYECKU ).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUecKas CUMBOJIMKA, UCIIOJIb3yEeMas B
cXemax CKpellrBaHUi

3aKOHOMEPHOCTH HAacJIeIOBaHUs IPU3HAKOB, ycCTaHOBJIEeHHbIe I'. Mengenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPHIIOB IEPBOTO
nokoieHus. IlpaBuiio [OMUHHUpPOBaHUA. 3aKOH pacllICIUIEHUsS MPU3HAKOB.
I'unioresa unctorsl ramer. [loJTHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHMOTO HACJIETOBAHHS MPHU3HAKOB.
[{utoreHeTn4yeckue OCHOBBI TUTHOPUIIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE
ckpeuuBanue.  Mcmonp30BaHME — aHANM3UPYIOMIETO  CKPEUIMBAHUS A
oIpeziesieHus] TeHOTHIa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
HAacJleOBaHUIO TIeHOB. HapymieHwe cuHeruleHHs TE€HOB B pe3yJbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapTBhl.

I'enernka mnosia. XpOMOCOMHOE OIpeaeiIeHue moia. AYTOCOMBI M TOJIOBBIE
XxpomMocoMmbl. ['oMoraMmeTrHble M TreTeporaMeTHble opraHu3Mbl. HacnepoBanue
IMPHU3HAKOB, CICIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. BUOBI M3MEeHUMBOCTH: HEHACIEICTBEHHAs W HacCIeICTBEHHAas.
Ponmp  cpenpl B HEHACIENCTBEHHOW  WM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOANGUKAITMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIA psiag W BapHAIlMOHHAS
kpuBasi. Hopma peaknuum mnpusHaka. KoigumdyecTBeHHblEe M KaueCTBEHHBIE
MIPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH

6.5

HacnenacTBennass, WM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KOMOWHATHUBHAS
W3MEHUYMBOCTh. Melo3 W TONOBOM TMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, FTEHOMHbIE. HacToTa U npUYnHBl MyTalui. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTUYECKHX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.
BasuiioBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOIbI TEHETUKHU
4eJI0BEKa: reHealoOTHYeCKHI, OJIM3HEIOBBIH, IIUTOreHETUYECKHI,
OMOXMMHUYECKHUM, MOJCKYJSIpHO-TeHEeTHYeCKU. COBpEeMEHHOE OIpeACIICHUE
T€HOTHIIA: TTOJJTHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C




7.1

nomorieio [IIP-ananu3a. HacnencrBeHHble 3a00JieBaHUSI YEIOBEKA: T'CHHBIC
00se3Hu, 0OJIE3HH C HACIEACTBEHHON MPEeapacioyioKeHHOCTbIO, XPOMOCOMHBIE
6one3nn. ComaTtuyeckue W TEHEpaTUBHbIE MyTanuu. [IpUHIUIBI 370POBOTO
o0pa3a JKU3HU, JUATHOCTHKH, NPOMOUIAKTUKA M JIEYCHUS TeHETHUYECKUX
Oone3nell. MenMKoO-reHeTHYeCKoe KOHCYJIbTUPOBAHKHE. 3HAUEHHE MEIUIIMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICUCHUH TeHEeTUYECKUX 3a00JIeBaHMI YelloBeKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekusi Kak Hayka W Ipolecc. 3apOoXkACHUE CEJIIEKUUU W JOMECTHKALUS.
Yuenne H.M. BaBunoBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO0Opa3us
KYJbTYPHBIX pacTeHHU. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,
opoJa, TaAMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIMU. MaccoBbli W HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM DPACTeHUH M KMBOTHBIX. OlLleHKa sKcTepbepa. bim3koponcTBeHHOE
CKpeuBaHnue — WHOpuAWHT. Yuctas nuuus. CKpemuBaHUE YHCTHIX JIMHHU.
I'etepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE cKpeluBaHue — ayTOpUIUHT.
OtnanénHas rtuOpuam3anuss U e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 u
[IOJIyYEHHUE IOJUIUIONAOB. JIOCTMIKEHHUS CEJEKIMM PACTEHHUM, XUBOTHBIX H
MHKPOOPTraHU3MOB

7.3

buotexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanua pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kietounas
nxkeHepus.  Kiierounble  KyJabTypbl.  MUKpPOKIOHAJIBHOE  Pa3MHOKEHHE
pactrenuii. KinoHuUpoBaHHWE BBICOKONPOIYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U dTudeckue mpodinembl. MO — reHeTnyecku
MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  »Bomouuu.  [lanmeoHTonornuyeckue:  MOCIENOBATENIBHOCTD
IIOsBJICHUA BHJIOB B MaJeOHTOJIOTHIECKOMN JICTOIMHUCH, TECPEXOAHBIC (1)OpMI)I.
buoreorpaguyeckue: cxonctBo u paznuuue ¢ayH U (Qrop MaTepukoB U
OCTPOBOB. DOMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi SMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJOTMYHbIE, AaHAJIOTUYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-ONMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKHX MyTell y Bcex
OpPraHu3MOB

1.2

1.3

OpomronvonHass  teopuss Y.  JlapBuHa. IIpenmocbulku  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHUJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHas U3MEHYUBOCTb,
60pb0a 3a cylIecTBOBaHUE, ECTECTBEHHBII 0TOOD)

Cunrernueckast Tteopus »HBomoiud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.
MI/IKpOBBOJHOI_[I/ISI. HOHYJISILII/ISI KaK €IMHUIa BUJa U 3BOJIFOITUN

1.4

JBmwxyume cuibl ((pakTophl) SBOJIOLMU BUIOB B Hpupoie. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs M3MEHYMBOCTh. IlomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil paxTop
sBOMIOLINHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl




MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOp(O3bI ¥ HAHOAIANTALINH.
Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BAHUA:
reorpauueckoe, IKOJIOrHIECKOe

1.5

2.1

2.2

MakposBomroriust.  Popmbl  IBONIONUHU:  (UIETHYECKAas,  JAMBEPTreHTHAsd,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTtuMocTh 3BONTIONMU

Bo3HukHoBeHHE 1 Pa3BUTHC )KU3HU Ha 3emie

JloHayuyHble TIpEACTABIEHUS O 3apOKICHUU >KM3HU. HayuHble TIunoTe3sl
BO3HUKHOBEHHUS >KHM3HU Ha 3emyie: a0uoreHe3 W MaHCIepMus. XUMUYeCKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOH HBOJIIOLUU.
Havaneubie sTambl Ouosormueckoil sBomonuu. ['mnoresa PHK-mupa. IlepBeie
KJIETKU U UX 3BOIIOLKA. POPMHUPOBAHUE OCHOBHBIX I'PYIII XKUBBIX OPTAHU3MOB

PasButue xu3zHm Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oickas dpel. [lameosoiickass spa u €€ NEpUOIbl: KEMOPUNCKUH,
OpJIOBUKCKUN, CUIypUMCKUN, JIEBOHCKHI, KAMEHHOYIOJbHBIM, IEPMCKUM.
Me3o30iickas 3pa 1 €€ Iepuoabl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaiinozoiickass »9pa u e€ mepuojabl: MaAJICOTCHOBBIA,  HEOI'CHOBBIH,
AQHTPOIIOTCHOBBIA. XapaKTepUCTUKA KIMMaTa U TEOJOTUYECKHUX IMPOIIECCOB.
OcHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOP(O3bI y
pacTeHuii u JKUBOTHBIX. [losiBNeHWE, pacuBeT W BBIMHUPAHHUE TPYII KUBBIX
OpraHu3MOB
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24

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue -HBojouud. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB

OBonronus 4ejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuUTHe IpencTaBIeHHH O
MIPOUCXOXKACHUN uYeloBeKa. Meroabl u3ydeHus aHTpornoreHesa. CxoictBa u
pa3nuuus 4eJIOBEKA U )KUBOTHBIX. CHCTEMATHUUECKOE MOJI0KEHHUE YEIIOBEKA.
JiBmxyuiue cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3SMEHUUBOCTh U
ecTeCTBEHHbII 0TOOp. OOuiecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIIEHUE OpYAUN
TpYJa, MBIILJIEHUE, PeUb

2.5

2.6

OcHOBHbIE CTaAMM W BETBHU 3BOJIOLMU YEJIOBEKA: aBCTPAJONUTEKH, YenoBek
ymensiid, Yenoexk mnpamoxomsamui, YenoBek Heanaepranbckuii, UYemoBek
pazymHbld. Haxolku MCKOmaembIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIacTh
pacrpocTpaHeHHst, 00bEM TOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPY AU

YenoBeueckne packl. OCHOBHbIE OOJIBIINE pachl: eBpoONeoHIHas (eBpazuiickas),
HErpO-aBCTPAIONIHAS (9KBaTOpHANIbHASA), MOHTOJIOUHAS (a3marcko-
amepHuKaHcKast). YepTbl MPHUCIIOCOOICHHOCTH MPEJICTABUTENEH YeIOBEUECKUX pac
K yCIIOBUSIM cylecTBoBaHMs. EquHCcTBO yenoBeueckux pac. Kputuka pacuzma

3.1

3.2

OpranusMsl 1 OKpy’Karolias cpeaa

OKojorus Kak Hayka. 3aJaud U paslenbl dKOJOTMU. MeTolbl IKOJIOTMUYECKUX
UccleoBaHui. DKosornyeckoe MupoBo33penue. Cpeabl 00UTaHUS OpPraHU3MOB:
BOJIHAsI, HA3EMHO-BO3/1yIIIHAsl, IOYBEHHAsl, BHyTPUOPraHU3MEHHAas

Okonorndyeckue  ¢aktopsl. Knaccupukanuss — 9KoOIOrHdeckux  (pakTopos:

abuoTHYECKHe, OMOTHYECKHE W aHTPOIOreHHble. JleHCTBHE HSKOJOTHYECKUX
(hakTOpOB HA OPTAHU3MBI
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AbGunornueckue (pakTopel: CBET, TEMIIEparypa, BIKHOCTh. DOTONEPHOAM3M.
[IpucriocoOnenuss OpraHu3MOB K  JCHCTBHIO aOMOTHYECKUX  (AKTOPOB.
buonornueckue puTMsl

34

buotnueckue Qaxtopbl. Buabl OMOTHYECKMX B3aWMOJEHCTBUNA: KOHKYpPEHIIMS,
XMIIHUYECTBO, MAapa3UTU3M, MYyTyaJu3M, KOMMEHCAIM3M (HaxjaeOHUYECTBO,




3.5

4.1

4.2

4.3

4.4

4.5

KBapTUPAHTCTBO),  aMEHCAIU3M, HEUTpamu3M. 3HAa4eHHEe  OUOTHYECKUX
B3aMMO/JICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTHUKHU IIOITYJISIIUH. OCHOBHBIE IIoKa3aTecjinu
nomyJjsinuu: 4YUuCJICHHOCTb, INIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,
MUrpamus. Z[I/IHaMI/IKa YHUCJICHHOCTH ITOIIYJIAIIWH U e€ peryisus

COO6H_I€CTB8, 1 3KOJIOTHYECCKUEC CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B
onoleHo3e

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. @DYHKIMOHAIGHBIE KOMIIOHEHTBHl OSKOCHCTEMBI: TPOJYLEHTHI,
KOHCYMEHTBI, peilylleHTbl. KpyroBopoT BeIecTB ¥ MOTOK SHEPTUHU B IKOCUCTEME.
Tpodpuueckue (nuieBble) ypOBHU O3KOcHcTeMbl. [luieBble Lienmu U CETH.
OcHOBHBIE TOKa3aTelIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUA. DKOJIOTHYECKUE
NUpaMHIbl: MPOAYKIUH, YHUCICHHOCTH, Ouomaccel. CBONCTBA 3KOCUCTEM:
YCTOMYMBOCTB, CaMOpPEryJisanus, passutue. Cykueccus

[Ipupoanbie 3x0cUCcTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOIO WJIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOr€HHbIE 3KOCHUCTEMBL. ATpO3KOCHCTEMBI. YpO03KOCHCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrop ycroumBoctH dKocucteM. CoxpaHeHue
OMO0JIOTNYECKOro pazHooOpa3us Ha 3emiie

VYuenue B.M. Bepnagckoro o Ouocdepe. I'paHuibl, coctaB M CTPYKTypa
ouocdepsl. Kupoe BemectBo U ero ¢GyHkuuu. OCoOEHHOCTH OMOCHEphl Kak
rno0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBsA3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTC€OXMMHUYECKUE ITUKIBI JIEMEHTOB
(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

YenoseuectBo B Ouocepe 3emian. AHTpONOTeHHbIE M3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.

OcHOBa  palMOHAJIBHOTO  YNpaBJIEHUS MNPUPOJHBIMU pecypcaMH U HX
ucnoJib30BaHue. JlocTHkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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