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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTMM TEOPETHUYECKYI0 OCHOBY JJisi
ONpeaeNeHus] MOAXO0J0B K (POPMHUPOBAHUIO COAEPNKAHUSA YydyeOHOro mnpeaMmera
«buonorus» cocraBwiaM: KoHUenTyaneHble mnojoxenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUs, pe3ysbTaToB OOydYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBl CPEIHETO
ob1iero oopazoBanus B Poccuiickoit denepainu, a Takxke MOJ0KEHUs 0 cienuduke
Ouonornu, €€ 3HAYEHWH B TO3HAHUM >KMBOW TPUPOABI U OOEcreueHUuu
CYIIIECTBOBAaHMS 4YelioBeuecKoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
ornpe/eneHbl OCHOBHBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosoruu 1a€T nMpeICTaBICHUE O 1eJIsIX, 00 00IIel cTpaTeruu
00y4eHMs1, BOCOHUTAHUS U Pa3BUTHUS 00YUaAIOIINXCS CPEACTBAMU YUEOHOI 0 MpeaMeTa
«buonorusy, onpenenser 00s3aTeIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpenenieHde Mo paszjieliaM U TeMaM, PEKOMEHAYEMYIO0 MOCIIe0BATEIHHOCTD
U3Yy4YEeHHUsS] YU4EeOHOr0o MaTepHalia ¢ yuéToM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3E€H, JIOTMKM 00pa30BaTEeIbHOIO MpOLecca, BO3PACTHBIX OCOOEHHOCTEU
00yyaromuxcs.

B nporpamme o 61on0run Takke yUuThIBAIOTCS TPEOOBAHUS K IJITAHUPYEMbIM
JUYHOCTHBIM, METaNpeAMETHBIM W NPEIMETHBIM pe3yJbTaTaM OOydeHUs B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-1T03HABATEIILHOM
NEeATeNIbHOCTH/YUeOHbIX JEeUCTBUN O0ydYarolmuXCcsd IO OCBOCHUIO COJIEPKAHUS
OMOJIOrMYECKOT0 00Pa30BaHHUS.

B nporpamme no 6uoniorun (10-11 xmaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B M3yY€HUM OHWOJoruu, Onarojgapss 4eMy B Hel
IPOCMATPUBAETCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3AHHBIX C
dopmMupoBaHuemMm €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUS, LEHHOCTHBIX
OpHEHTALU{ JIMYHOCTH, SKOJOTUYECKOI0 MBIIIIECHUS, IPEICTABIEHUN O 3I0pPOBOM
oOpase >XU3HU U OEPEKHBIM OTHOIIEHHWEM K OKpY’Kalolllel MPUPOIHON cpere.
[ToaTOMy Hapsany ¢ U3ydeHHEM OO0IeOMOIIOrMYEeCKUX TEOpU, a TaKKe 3HAHUU O
CTPOEHHUH >KUBBIX CUCTEM PA3HOr0 PaHra M CYLIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHH yJIE€JICHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4YHCle: NPO(QUIAKTUKY HACIEIACTBEHHBIX 3a00JIEBAHUM YeNOBEKa, MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHMS, 000CHOBAaHHUS HKOJIOTHYECKH 11€J1IECO00Pa3HOT0
MOBEJICHUS B OKPYKAIOUIEH NPUPOJHON CpeJie, aHaIu3a BIMSHUS XO3SIMCTBEHHOU
NEATENBHOCTH YEJIOBEKA HA COCTOSIHUE NMPUPOJHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
Ycunenue BHUMaHHMS K TMPUKIAIHON HAMpPaBICHHOCTH Y4YeOHOTO TIpenMeTa



«buonorus» NpoAUKTOBAHO HEOOXOIMMOCTbIO 00€CTICUeHHsI YCIIOBHM /1JIsl peIlIeHUs
OJIHOM M3 aKTyaJbHBIX 33Jlay IIKOJBbHOIO OMOJIOTMYECKOro 00pa3oBaHusl, KOTopas
npeanonaraer GopMUpoOBaHHE y OOyHarOUIMXCsl CIIOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaer (GopMUpOBaHUE y OOyYArOUIUXCS TPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOLaeT 3HaHUsA O KUBOW mpHpoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLHH, CO3MAET
YCIOBUSL  JJsi: TIO3HAHHWS  3aKOHOB  JKMBOM  Mpupoabl, (OpMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 30pOBOTO W Oe3omacHoro obpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIECHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3nauenne OMOIOTHS UMEET TaKXkKe TSl PeIICHUS] BOCIIUTATEIbHBIX
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero o0pa3oBaHMs,  COLUATHM3AINH
oOyyaroruxcsi. M3yyenue Guonoruu oOecreuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTETrpalid OMOJOTMYECKHX 3HAHMM C
MIPEICTABIICHUSIMHU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUN
u reorpapun. Ha3BaHHbIE MOJOXKEHUS O NpeaHa3HAYEHUH y4eOHOro IpeamMera
«buonorus» cocTaBUIIM OCHOBY JUIsl OIpEACNICHUs TOIXOJ0B K OTOOpYy u
CTPYKTYPUPOBAHHIO €r0 COJEp)KaHMsI, MPEJICTABIEHHOTO B MpOTrpaMMe IO
Oounosoruu.

Ot60p conepkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIHUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Jd, B COOTBETCTBUU C
KOTOpPBIM OO0y4aroluecs: JOJDKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopmupoBaHust O0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBAaTHOE TOBEIACHUE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
)KU3HU U TPAKTHYECKOU AesTebHOCTH. Ocoboe MECTO B ATON CHCTEME 3HaHMM
3aHUMAIOT JIEMEHTHI COJICPKAHUsI, KOTOPBIE CIIyKaT OCHOBOM /1Jisi (pOPMUPOBAHUS
IPEICTAaBICHU O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHE MuHpa U
[ICHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3allud
OHOJIOTrNYECKOro 00pa30BAHMSL.

CTpyKkTypupoBaHUE COJACpKaHUA Y4YeOHOTO MaTepualia B MporpamMme IIo
OMOJIOTUU OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTEIHHBIX OCOOSHHOCTSX JKUBOH MPUPOABI, O €€ YPOBHEBOW OpraHU3aIlu U
ABOJIIONMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHOoro mpeameta «buomorusy»
BBIJICJICHBI CIIEYIOIINE COAepKaTeNbHble TUHUN: «buonorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouosormueckas cucreman, «OpraHusM Kak



ouosnoruyeckas cucrema», «CucreMa M MHOTOOOpa3ve OpraHuYEeCKOro MHUPAY,
«IBONIONHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJNAJICHHEC OOYYAONMIMMUCS 3HAHUAMH O  CTPYKTYPHO-(PYHKITMOHATBHOU
OpraHW3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOH TIPHPOJIBI U PEIICHUS PA3IMYHBIX )KU3HCHHBIX MPOOJIEM.

JlocTmwkeHne 1enu u3ydeHus ydeOHoro mpeameta «buomorus» Ha 6a3oBoM
ypOBHE 00€CTICUnBACTCS PEIICHUEM CIISAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAyYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX YKMBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEHW B TPOIECCe aHajdu3a JaHHBIX O MyTSIX pPa3BUTHSI B
OMOJIOTUY HAYYHBIX B3TJBIIOB, WIEH W TIOIXOMOB K M3YUYCHHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINN;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUH W OTIBITA, MIOTYYCHHBIX TTPH U3yUEHUN
Oomooruu;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMECHHBIX MEIUITMHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIIOBEKOM KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IIPU IPOBEJICHUN OMOJIOTHUECKUX UCCIIEIOBaHM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
AKOJIOTHYCCKOHN KYIbTYPHI, IUIsl POPMUPOBAHUS HAYTHOTO MHUPOBO33PCHHUS,

NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIS
OLICHKHU MOCJIEACTBUI CBOEH JIESITEIRHOCTH 10 OTHOLICHUIO K OKPYXKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COONIOJICHUE Mep NPOPHUIAKTUKA
3a00JIeBaHUM.

B cucreme cpemgnero oOmiero oOpasoBanusi «buosjorus», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS O0S3aTEIBbHBIM YUEOHBIM MPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0macTi « EcTecTBeHHO-HAYyUHbBIE TIPEIMETHD.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heenmo), B 11 kiacce — 34 yaca
(1 gac B Heneno).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMU €CTECTBCHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPABOM.
Ponw Ouonoruu B opMUpOBaHNUN COBPEMEHHOM HAyYHOU KapTUHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

Meto/bl TO3HAHUS KUBOUM MPUPObI (HAOMI0ICHUE, SKCIIEPUMEHT, OMKUCAaHUE,
U3MEpEHHe, KiIacCU(pUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: U. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Ipaktuueckass pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTianuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6MOCHCTEM M X pa3HOOOpa3ue. YpOBHU OpPraHU3aIlMNd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoeHOTHYECKH ), OnocepHBIii.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb Mosiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KJIIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI W MHUHEpaAIbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIeKyJbl (TepBUYHAS, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKue CBoilcTBa OenkoB. buonorumyeckue
GyHKUHUU OENKOB.



depmMeHTHI — Oronornyeckue Karanuzatopsl. CTpoeHune pepMeHTa: akTHBHBIM
HeHTp, cyOcrpatHas cnenuduyHocth. Kodepmentsl. Butamunsl. OTtinuus
(epMEHTOB OT HEOPTraHUYECKUX KAaTaIu3aTOPOB.

YrieBoasl: MOHOCaXapu bl (TI0K03a, pru03a U 1e30KCUupru003a), Tucaxapuibl
(caxapo3a, JakTo3a) MW ToOJHMCaxapuibl (Kpaxmaj, TJUKOTeH, UEeJUII0I03a).
buonoruyeckre GyHKIMH yTIIEBOIOB.

Jlunuaer:  Tpurauuepunbl, ¢dochoaunuael, crepouabl. [ 'uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPSHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIUH.

Huronorus — Hayka o kietke. Kierounas Teopust — npuMep B3auMOACHCTBUS
ujeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Krnerka kak nienoctHas sxuBasi cucrema. OOmue npu3Haky KJIETOK: 3aMKHYTast
Hapy»Has MmemOpana, monekynbl JIHK kak renerudeckuil ammapar, cucrema
cUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotrhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnmHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
an30CcoMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJApUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHou/bl KJETKU: PUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammsbl: «PacnipesienieHrie XUMHUYECKUX DJIIEMEHTOB B HEKUBOU IIPUPOJIEY,
«PacmipeienieHue XMMUYECKUX 2JIEMEHTOB B KUBOW MPUPOJICH.

Tabmuubr u cxembl: «llepuogndeckass TabauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmennosbie kucnotel. JJHK», «Ctpoenne monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlabopatopuas pabora Ne 1. «/3yueHue KaTaaTuTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «lM3ydeHue CTpOEHHS KIETOK pACTEHUH,
KUBOTHBIX M OaKTEpHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHCAHUE.

Tema 4. /KusHeaesTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AcCuMuUmAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS (SHEPTeTUUECKHil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILICEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh oTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €TI0
NPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeliecTB, BbIJEICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KJIIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bpoxenne u ero Buabl. KucimopogHoe OKHCIECHHE, WA KIETOYHOE JbIXaHHE.
OxucnurensHoe GpocopunupoBanne. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuynoro cuHTe3a. [eHernueckas wuHdbopmanus u JIHK.
Peanmzanusi renerndeckoit wHGOpMaUM B KIETKE. ['€HETHYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmarpuusblii cuaTe3 PHK. Tpancimsauus — 6uocunres
Oenka. Ortambl TpaHcisiuu. KomupoBanue amuHOKUCIOT. Pomb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3Hu — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHSI M SKM3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnm pacTteHuid, XKWBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoaeduiuta yenoreka (BUY) — BozOyaurens CITM/a.



OOparHast ~ TpaHCKpuIlMsi, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpauuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupszes.

Tabmuier u cxembl: «Tunbl mutanusy, «Metadboauzm», «MHTOXOHIPHUNY,
«OHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenne u xuzHeHHbM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukaun «Yapoeane JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JJTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, Wiu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. XpomaTtuisl.
[{UuTOJIOTUYECKNE OCHOBBI PAa3MHOXEHUS W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutosza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubeb KJIeTKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nmosoBoe. Bunpl 6ecnonaoro
Pa3sMHOXEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BETeTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYUS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpouCXondimine Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornuecknii CMbICI U
3HAYCHHUE MEN03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M AUYHMKUA. OOpa3oBaHME W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMeT (CrepMaro30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHHUsl SAWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtarnbl SMOPHOHAJIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisanus, opraHorere3. IloctamOpuonanbHOe pa3Buthe. THUIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



cpeabpl Ha Pa3BUTHE OPraHU3MOB, (PAaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrernuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KIJIETOKY,
«Ctpoenue xpomocombl», «Knetounsiii nukmy», «Pemnmukanusa JTHK», «Murtos»,
«Meiniosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorene3 y MICKOIUTAKOMINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOT'€HE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIEeKIeTka MiIeKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIuiMKauus «/lejieHue KIEeTKn», MOJEIb
JIHK, moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pab6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apauu renetuku. Mctopus pa3BuTHs TeHETUKU. POJIb IUTONOTUU
U SMOPHOJIOTUM B CTAHOBJIICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. METOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MMPU3HAKOB, YCTAHOBIECHHBIE . MeHnenem.
MoHoruOpuiHOe CKpelMBaHUE. 3aKOH eIWHO0Opa3us THOPHJIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH pacIlleIICHUs MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [ToTHOe ¥ HeMOoJIHOE TOMUHHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIleIOBaHMS
npu3HakoB.  [[UTOreHETHYECKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIUM3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICSICHHS TEHOTHIIA OCOOH.

CuernieHHOE HacyienoBaHue npu3HakoB. Pabora T. MopraHa 1o crierieHHOMY
HacJIeI0BaHUIO TeHOB. HapyllleHue clienieHns FreHOB B pe3yIbTaTe KpOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTHU. [ eHETHUECKUE KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTrHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTU: HEHACIIEACTBEHHAS] M HACJIEACTBEHHAS.
Posp  cpenpl B HEHACHEACTBEHHOM  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKUA U MX
HOopMa peakuuu. CBolicTBa MOANU(MUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennasi, winm TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpU4rHBI MyTauuid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HAacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetnka wenoseka. Kapunorun uyenoBeka. OCHOBHBIE METOJBI TI'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUM, OJIM3HEIOBBIN, IMTOr€HETUYECKUN, OMOXUMUYECKUA,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBeHHble 3a00JIeBaHHMS dYeJIOBEKAa: TI'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue | TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHAIBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
Oosne3Held. MenuKO-reHEeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuis! u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IIUTOIeHETUYECKast
OCHOBa», «3aKOH PACILEILICHUS U €r0 IUTOI€HETUYECKasi OCHOBA», «3aKOH YHUCTOTBI
rameT», «Jurubpunnoe ckpemubanuey, «Llurosornyeckre 0CHOBbI AUTUOPUIAHOTO
CKpelnBaHusa», «Menosy, «B3anmMoaencTBue ajielibHbIX T€HOBY, «[ eHeTnueckue
KapThl PACTCHUH, )KUBOTHBIX U 4elIOBEKa», «l eHeTnka monay, «3aKOHOMEPHOCTH
HACJENOBaHUs, CLEIUIEHHOTO ¢ IoJIoM», «KapuoTunbl yenoBeka U KUBOTHBIX),
«Bunel u3menunBocTH», «MonudukanmonHas U3MEeHUYUBOCTH», «HacnemoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBu», «MyTallmoOHHAas U3BMEHUYUBOCTD.

O6opynoBanue: MoAenU-anmauKanu «MOHOTHOPUIHOE CKpPELIMBAHUE,
«HenonHoe nomuHupoBaHuey, «JurnOpunHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOI ¥ MUKpoIipenapaT «/J{po3oduna» (Hopma, MyTauuu Gopmsl
KPBUIBEB M OKPACKH Tela), repbapuii «['opox moceBHOM».



JlaGopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabota Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaboparopHas pabota Ne 6. «3yueHue MoauPUKAITMOHHON U3MEHYMBOCTH,
MIOCTPOEHHE BAPUALMOHHOTO PSiJla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30¢puiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuyeckass padota Ne 2. «CocTaBlieHHME€ U aHalu3 POJOCIOBHBIX
YEI0BEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apPOKICHHUE CENEKUUH W JTOMECTUKALIMS.
VYyenue H. U. BaBuiioBa o ieHTpax mpouCcX0oxACHUS 1 MHOTOO0pa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOUCXOKACHUS AOMAITHUX KUBOTHBIX. COPT, OPOa, IITaMM.

CoBpeMeHHbIE METObI CEeNeKIMU. MacCOBBIM U MHAMBUIYAJIBHBIA OTOOPHI B
CEJIEKIMM pPAcTeHUl M JKMBOTHBIX. OIllEHKa »KcTepbepa. BIM3KOpOJICTBEHHOE
ckpeuiuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHI.
Otpanénnas rubpuansanus 1 e€ ycnexu. IcKycCTBEHHBIA MyTareHes v Moixy4yeHue
IIOJIMIUIOUIOB. JIOCTHKEHUS CEJIEKLIUN PACTEHHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTalmbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kierounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiioHnnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkojoruueckue W dtudeckue  npoosmembl. MO —  reHeTudecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmumbsl 1 cxembl: kapta «LleHTpbl NpoUCXOXKIAEHHST W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTypHBIX
pactenuity, «OTnanéHnas rudpuauzamus», «Padotel akagemuka M. @. MBanoBay,
«Ilomumnonnusa», «OObEKTBI OuoTexHONOrUM», «KieTouHble KyJIbTYypbl U
KJIOHUPOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISKHU TUIOJIOB M KOPHETTIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035UCTBEHHbBIE PACTEHUS.

JlaGopaTopHblie U NpakTUHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIIMM pAacTEHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILIMIO, IIJIEMEHHYO bepmy,



COPTOUCHIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoJIIOLIUOHHAS 0HOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopusi U €€ MecTo B OMONOrvM. BiusHue 3BOJIIONMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa sBomonuu. [lameoHTONOrHYECKHE: TOCIIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, NEPEXOJHbIE (HOPMBIL.
buoreorpaduueckue: cxoacTBo U paznuune GayH u Hpiop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB pAa3HBIX BHUIOB
NMO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTHYHbIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHU3MOB.

OomonuoHHas Teopuss Y. JlapBuHa. IlpeanochblIKM BO3HUKHOBEHUS
napBuHU3Ma. J[BHKyIME CHJIbI 3BONIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEOMpeIeIEHHAsT WU3MEHUYUBOCTD,
O60opr0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botonnn (CTD) U €€ OCHOBHBIE MOJI0KEHUSL.

MuxkposBoironus. [Tonmynsuns kak eAMHUIA BUIA U SBOJIIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B Npupojae. MyTallMOHHBIN
npouecc M KOMOWHATHBHAas W3MEHYMBOCTb. [lOMyJLIMOHHBIE BOJHBI U Jpeild
reHoB. M30Is1ust 1 MUTpalus.

EcrecTtBeHHbIit 0TOOp — HampaBisoomui (akTop 3BOIOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Boonuu. [Ipumepst
IPUCTIOCOOJICHUN y OpraHu3MoB. ApoMopd 036l U UAMOAAANTALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomornusi. DPopMbl  ABONIONUU:  (pUileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, napasuiesbHas. HeoOpaTuMocTh 3BOTIOIUY.

[IporcxoxaeHre OT HecnenMalIU3UpOBAHHBIX NpenkoB. IIporpeccupyromas
crienrann3anys. ATanTUBHAS panalusl.

JdemoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrotep, A. H. CeBepuos.



Tabnuubl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiey, «3apoabIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOp», «MHOrooGpa3ue COpPTOB PaCTEHHIN,
«MHoroobpazue  mopon  KMBOTHbIX»,  «llomymaumm»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3sly, «Umnoamanrammm», «OOImas aereHepanusy,
«/IBmxymue cuiabsl 3Boionun», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHu3MOBY,
«I'eorpagpuueckoe BUI000pa3zoBaHuE», « IKOJIOTMUECKOE BUI000PA30BAHUE.

O06opynoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKPACKH,
HaOoOp IUIOAOB M ceMsiH, Koyuiekuus «l[Ipumephl 3alUTHBIX HPUCIIOCOONEHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIIPABICHUS IBOJIOIUNY, 00BEMHAS MOJEIb
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaguueckass kapra wmupa, Koiuekuus «Dopmbel CcoOXpaHHOCTH
VMCKOINIA€MBbIX JKMBOTHBIX M pacTeHUuN», Mojenb ammmukanus «llepekpéct
XpPOMOCOMY, BIIayKHbIe npenapartsl «PazButue Hacekomoro», «PazBurtue Jsrymkmy,
Mukponpenapar «po3zoduna» (Hopma, MyTaruu GopMbl KPbUIILEB U OKPACKH TENA).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast padora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUESCKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapakTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4HbIe TPEACTABICHUS O 3apOKICHMM >KW3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M NaHCHepMus. XHUMHUYECKas
ABONIONMSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANBHOE MOATBEPKIAECHNE XUMUYECKON IBONMOINH. HavanpHbIe Tansl
ounonornyecko »Bosmonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKH. lIepBblE KIIETKM M HMX DBOJIIOLUS.
®opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPJOBUKCKUH, CUITYPUUCKHN, T€BOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKHH.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIIOBOM.

KaitHo3oiickasgs »3pa W €€ TMEepUuoabl: IAJCOrCHOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa U Te0JOTMYeCcKuX IpoueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO MHpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. l10osiBIIEHME, paciBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.



Cucrema OpraHM4eckoro Mupa Kak oOTpaxeHue 3Boironuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuit o
IPOUCXOXKJIEHUN uYeJoBeka. Meroasl H3ydeHHsl aHTpororesesa. CxoacTBa u
pa3auyus 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEJIOBEKA.

JBrxyiue cuibl ((hakTopsl) aHTpororenesa. HacneacTBeHHas 13MEHYHBOCTh
U ecTecTBEeHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 >KU3HU, U3TOTOBIICHUE OPYIUN
TPYJa, MBILUJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, Yenmoek npsMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pa3yMHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpaioujHAas  (PKBATOpUAJbHAs),  MOHIOJOWIHAs
(a3marcko-amepukaHckasi).  UepTel  MpPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoHncTpanuu:

[Toptpetsi: ®. Pemu, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuiel U cxembl: «Bo3HukHoBeHHe ConHEYHOUW cucTeMbly, «Pa3Burtne
opraHudeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHas CHCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMS YEJOBEKAa U YEeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHbIE MeCTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJoBeKa», «JlpesHenmue nmoam», «pesHue moam», «llepsbie
COBPEMEHHBIE JI0IN», «YemoBeyecKrue paco».

O6opynoBanme:  mymsoku — «lIpoucxoxaenne  demoBekay  (OIOCTBHI
aBCTPAJIONINTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLA, KPOMAaHbOHIIA), CJICNIKU WIIN
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TE€OXpOHOJOTHYECKas Taliuna, KOUieKuus «DopMbl
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKkTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUICKLIHSAX).

DKCKypcHsi «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€el).

Tema 3. Opranu3mbl U OKpYysKamoas cpeaa.



DKOJIOrus KaK HayKa. 3aauu U pa3feibl IKOJIOTUU. MeToabl SKOJIOTHYECKUX
UCCJIeIOBAHUN. DKOJIOTMUYE€CKOe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJAHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MECHHASI.

Oxonornueckue (axktopel. Kinaccudukanus skonorudeckux (HaKTOPOB:
abnotuyeckre, OWOTHYECKME W aHTPOINOreHHbIe. JleHcTBHE HSKOJOTHMYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaXHOCTh. DoTOnepruoan3M.
[IpucnocoOnenust OpraHU3MOB K  JCWUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnyeckue dakTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIIHUYECTBO, cUMON03 U ero (opmel. [lapazutusm, koomnepanus, MyTyaau3M,
KOMMEHCAIIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HadyeHne OMOTHYECKUX B3aUMOJCUCTBUI JUIsl CYIIECTBOBAHMS OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU monyisauud. (OCHOBHBIE TMOKa3aTeau
NOMYJISIMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. /{lmHaMrka 4ucI€HHOCTH MOIMYJISIUU U €€ Peryssuus.

JdemoHcTpanuu:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «I[Ipupogusie 30Hb1 3emun», «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoausm», «llonmynmauum», «3aKOHOMEPHOCTU poOCTa
YUCJICHHOCTH TOMYJISnu HHPy30puu-Tyhenbkny, «Ilumessie memm.

JlabopaTopHble U IpakTHYecKue padoThbl:

Jlaboparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas padora Ne 4. «BiusiHre cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJIALMA pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo01miecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0mectBo opranu3sMoB — OunoneHo3. CTpyKTypbsl OHMOLIEHO3a: BUIOBaf,
MpOCTpaHCTBEHHasA, Tpoduueckas (mumeBas). Bunpbl-nomunantel. CBs3u B
OHMOLICHO3E.

Dkosornueckre cuctembl (3kocucreMbl). IloHarue o006 s3KkocucTtemMe U
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B FIKOCHUCTEME.
Tpoduueckue (ueBbie) ypoBHU dKOcucTeMBI. [TuieBrie nenu u cetu. OCHOBHbBIE
MOKAa3aTeld JKOCHCTEMbl: OHoMacca, MPOAYKIHUSA. OKOJIOTHYECKHUE MUPAMMJIbI:



MPOJYKIIMK, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTH,
camoperysanus, pazsutue. CyKieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOMHOIO
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpONOTE€HHBIE ~ SKOCUCTEMBI.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak @akrop ycroiunBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o O6mocdepe. I'panuiisl, coctaB u CTPYKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omocdepsl Kak
rI100aNIbHONW JKOCUCTeMBL. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB U OMOre€0XMMUYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHS B Onocdepe.
I'mo6aibHbIE HKOTOTHYECKUE TPOOTEMBI.

CocymiecTBoBaHHMEe NPUPOIbI U YenoBeuecTBa. CoxpaneHne 6Mopa3Ho00pa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa pauuMOHAIBHOIO YIPAaBICHUS
IPUPOAHBIMUA PECYPCAMU U UX UCTIOIb30BaHue. JlOCTHIKEHN OMOJIOTHH U OXpaHa
IPUPOBIL.

JdeMoHcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmumsr u cxemsl: «IluieBsie nenn», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmiecTBa», «llemn nuTanusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIOTCHHBIE BO3/ICUCTBUS HAa IPUPOAY», « BaxKHENIIME HCTOUHNUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHelas coctaBisitonias ouochepsn,
«®Daktoper  nmerpamanuu  mouBy», «llapHukoBeii  AddexT»,  «DakTOpHI
paIuoaKTUBHOIO 3arps3HeHus Ouocdepby, «OOmas cTpykrypa Ouochepb»,
«PacmipocTpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor a3zora B mpupoae.

OO6opynoBanne: MoOJeNb-amIuIuKausa «TUnudHbIe OMOILIEHO3B», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJUIEKINH «bruoreHo3y, «Bpeaurenn BaxHEHIINX
CENBCKOXO3SMCTBEHHBIX KYJIbTYP», FepOapuu M KOJJICKIIUA PACTCHUH W dKUBOTHBIX,
pUHAIJICKAIIHE K PA3HBIM KOJIOTHYECKUM TPpyIIaM ogHoro Buaa, KpacHas kaHura
Poccuiickoit ®@exnepanuu, H300paKEHUS OXPaHAEMBIX BHUJOB pACTCHHH U
KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero ooOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3yJbTAaTOB OCBOECHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHHE OOYyYaroIIUMUCS POCCUNUCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIlUM K OOy4YeHUI0  OWOJIOTHUH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATENbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30oBaHMs, HAJIWYME HKOJOTMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs mpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JESATENIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, TPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3UIMU JHUYHOCTH, MaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBA)XKCHUS, OCPEKHOrO OTHOIIECHUS K KYJIbTYPHOMY HacCJICAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKaroIEeu cpese.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATIM3AUUH OCHOBHBIX HANPABICHUMN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIITMOHHBIX MPaB M 00s13aHHOCTEH, yBaKEHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHUHM Y4EeOHBIX M T[O3HABATEJIbHBIX 3a/lay, BBIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU AESATEIIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON rpakJaHCKOU WIEHTUYHOCTH, TATPUOTU3MA,
YBAXXEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iiepe PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoOIHHY, CBOM S3BIK U KYJIBTYpPY, HMPOLUIOE M HACTOAILICE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEINIO U MaMSITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CITOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O TPHUHATHS IIEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMaHUE SMOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢puzunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHusi:

MOHUMAaHUE U pean3alus 3J0pOBOTo 1 0€301MacHoro oopas3a Ku3HH (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKHUX MPABUIT U HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATUI W OTAbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOT'O OTHOLICHHS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBUJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCHEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOT'0JIs, HAPKOTHUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HaMpaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHoHANbHONU JeSTEILHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearru30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O MW CaMOOOpA30OBaHHWIO Ha
MPOTSKEHUU BCEU )KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYIKOB M OLIEHKM HUX BO3MOXHBIX IIOCHEACTBUN A
OKpY>Karollen Cpe.ibl;

OCO3HaHWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJIeM U MyTel ux
pelIeHus;

CIIOCOOHOCTH MCITOJIH30BATh MPUOOPETAEMBIE MTPU NU3YUEHUN OMOJIOTHUHN 3HAHUS
U yMEHUS TpU  pEUICHHWH TpoOJieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZIGHHE  TPaBWJI  MOBEACHHS B MPUPOJIE,
HAIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsl);



AKTUBHOE HENPUATHUE IEUCTBUM, TPUHOCAIIMUX BPE OKPYIKAOLIEH IPUPOTHOU
cpene, yMEHHe MPOTHO3UPOBATH HEOJIArONMPUSTHBIE IKOJIOTHUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U NIPENOTBPAILLATh UX;

HaJM4YUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJNbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/TY JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ pOoJu B
GbopMHUpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0l1lecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pElIeHuu mpodaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOW HMBHIM3AIUU:
obecrieyeHus: HOBOTO YPOBHS Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHble  MpOOJEMbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHnss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TIPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJSIX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYIIHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHWS [UJIs aHadu3a |
O0OBSCHEHHSI SIBIICHUN OKPYKAIOIIEr0 MUPAa W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMs] Ha OCHOBE HAyuyHbIX (aKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTHMYECKHUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JESATEIbHOCTH, TOTOBHOCTH OCYUIECTBIATH
MPOEKTHYIO U UCCIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY TOJYyYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOCHHS ydueOHOoro mpemmera «buomorusy
BKJIIOYAIOT: 3HA4YMMble Ui (GOPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IleHayYHbIe MOHATHUS, OTPAXKAIOIIKe
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOLECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIMII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieIoBaHue, HaO0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
y4deOHbIC JCHCTBUSA (ITO3HABATCIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecnieunBaroniye GopMupoBaHue PyHKIIMOHAIBHOW IPaMOTHOCTH U COIMATILHON
KOMIIETCHIIUA  OOYYarOIINXCA, CHOCOOHOCTh OOYYaronuxcsi HMCIIOJIb30BaTh
OCBOEHHBIE MEXIUCIUIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeUCTBUS B TO3HABATENILHON M COLIUATILHOMN MpaKTHKE.

MeranpenMeTHbie pe3yJibTaThl OCBOCHHUSI TMPOTPAMMbI CPEIHET0 OOIIero
00pa30BaHUs IOJKHBI OTPaXKaTh:

OBinanenue YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJIbLHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHeE eHCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aKTyaJlu3upoBaTh  Mpoliiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPUEMBI JOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjaccuuKaium, 00001IeH s ), pACKPbIBATh CMBICT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

ONpeNeNiATh 1eJd JEATEIbHOCTH, 3ajlaBasi HapamMeTpbl U KPUTEPUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACITEIBHOCTH C TIOCTABICHHBIMU EJISIMU;

UCIIOJI30BaTh OMOJIOTUYECKUE MOHATUS JUIsl OOBsICHEHUs (DAKTOB M SIBJICHUMN
YKUBOH IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B pPaccMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHSTH CXEMHO-MO/JIETIbHBIE CPEICTBA ISl TPEICTABIICHUS CYIIECTBEHHBIX
CBSI3¢ M OTHOIICHUH B H3yyaeMbIX OHOJIOTMYECKMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHI PA3HOTO PO, BBIABICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
WCTOYHUKAX;



pa3pabaThiBaTh IJIAH PEIICHHsS] MPOOJIEMBbI C YYETOM aHallM3a WMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHITH pa0OTy B YCIOBUSAX PEaTbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh HABBIKAMH YUE€OHO-UCCIIE0BATEIIBCKON U MTPOCKTHOM JESITEIIBHOCTH,
HaBBIKAMH  pasperieHus mpoodiieM, CHOCOOHOCTHIO W  TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
Pa3JIMYHBIX METOJO0B MO3HAHMS;

UCIIOJIb30BaTh pPA3UYHbIE BHUIbl JEITEIBHOCTH 10 TMOJIYYEHHUIO HOBOIO
3HaHUS, €r0 HHTEPIpETaI, NPeoOpa3oBaHUI0O W NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHUpOBaTH HAYYHBINA TUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTeIHLHOU
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUAX;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyMEHTHI JJIS TOKa3aTeIbCTBa CBOUX
YTBEPXKIEHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYEHHBIE B XOJE€ pEIICHUS 3aJaud  Pe3yIbTaThl,
KPUTHYECKHU OIIEHUBATh UX JI0CTOBEPHOCTb, IPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBJIATh LIE€JICHANIPABICHHbIA MOUCK MEPEHOca CPEICTB M CIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M NPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B PA3JIUYHBIX UCTOYHUKAX MH(GOpPMAILUU (TEKCTE y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
uHGOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHHS, KPUTUUECKHU OIICHUBATH
e€ IOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMamu, HEOOXOAUMOM JJIs BBITIOTHEHUS YYCOHBIX
3azay;

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIIICHCTBOBATH KYJIbTYPYy aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEICTaBIICHUS
ounonornyeckor uHpopmauu (cxembl, rpaduky, 1UarpaMmmbl, TaOIHIbl, PUCYHKH
" JIpyroe);

UCTIOJb30BaTh HAYUYHBIH #A3BIK B KayecTBe CpeicTBa Mmpu paboTe ¢
OuoJorMYecKor HHpOpMalMe: TMPUMEHATh XUMHYECKue, (Qusnyeckue U
MaTE€MaTUYECKUE 3HAKW W CUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HATJISATHOCTH;

BJIAJ€Th  HABBIKAMHM  pAacloO3HaBaHWA W 3alIUTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgJlaieHHe YHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH JA€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM TUCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXJCHHS OTHOCHUTEIHHO BBHITIOJHEHHS TpeiaracMon
3aJla4yM, YYUTHIBATh MHTEPECHl W COTVIACOBAHHOCTH TMO3HIMHA APYTUX YYACTHHUKOB
JMaJora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLICHHs, MOHUMAaThb 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMH OOIEHUS U B3aUMOJCHUCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBLHON
paboThI MPH PEIICHUH OHMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPU PEIICHUH Y4eOHO 3a1auu;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH KaXKI0TO YjieHa KOJUIEKTHBA;

OpUHUMATh  II€Id  COBMECTHOM  JeATEIbHOCTH, OpraHW30BHIBAaTH U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHUIO: COCTaBISATh IUIaH JCHCTBUH,



pacnpenenarth poJid C y4E€TOM MHEHHMHM Yy4YacTHUKOB, OOCYXIaThb pE€3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/a U KaXJAOT0 YYaCTHUKA KOMaHbl B OOLIUI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSM;

npeajgaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MHJIEH C MO3ULIHMH HOBU3HBI,
OpUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE TMIOBEJEHUE B Pa3IUYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

Ogy1aleHHe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH J1eHCTBUSMMU:

1) camoopranusanus:

UCIOJb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEM M HX
pelIeHus B 5KU3HEHHBIX U YUEOHbIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHUSX M MOCTYIKax MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JAESITEIBHOCTD, BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbHON
NESATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO COCTABIIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENNIOUYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHuE;

OLIEHHBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIAUIUU B
pa3HbIX O0JIACTSX 3HAHMM, IOCTOSIHHO IOBBINIATH CBOM OOpa30BATENbHBIN H
KyJbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HABbIKAMU  TO3HABATENBbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEWUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPHUEMBI peIeKCUH Ui OLEHKU CHUTYyalluH, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUA MO HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI W apryMEHThl APYrMX IIpU AaHAJIN3E pEe3yJbTaTOB
NEATENbHOCTH;



3) npuHsATHE ce0sl M IPYTrHUX:

IPUHUMATh ce0sl, MTOHWMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajIu3e pe3yJbTaToB
NEATEIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UILIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT criennduueckue ayia yaeOHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHUIO, HHTEPIPETALIMH U
IpeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHbIX y4E€OHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThI MPEACTABICHBI IO TOJaM 00yUYEeHUSI.

[IpenMeTrHbIle pe3yabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c¢(OpMHUPOBAHHOCTh 3HAHUA O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOI'O MHMPOBO33PEHMs, O BKJIAJE POCCUICKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIs PELEHUS KU3HECHHBIX 3a7a4;

YMEHUE pACKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHI:
KU3Hb, KJIETKA, OPraHU3M, METa00I13M (OOMEH BEIIECTB U MPEBPALEHUE SHEPTHH ),
roMeocTas (camoperyisilus), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BeIeHNE (PENPOYKIHs ), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHal,
MyTallMOHHAsI, ILIEHTpaJbHasg JIOTMa MOJIEKYJspHON Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenust (o 1ieHTpax MHOTO0Opa3usi u
IPOUCXOXKIEHUS KyJIbTypHbIX pacTeHuil H. 1. BaBuiosa), onpenensite rpaHUIbl MX
IPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJJAMUA HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U NPOBEICHUE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBIMU BEIMYMHAMHU, OOBSICHEHHE IIOJYyUYEHHBIX pE3yJbTaToOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
HA OCHOBAHMH ITOJYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIJENIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUS SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO W 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OIUIOJIOTBOPEHUS, PA3MHOXEHHUS, HWHIMBUAYAIBHOTO pPa3BUTUA OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHSTh IMOJYyUYCHHBIC 3HAHUS U1 OOBSICHEHHUS OMOJOTHUYECKUX
MPOIIECCOB U SIBICHUM, ISl IPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KHU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KaIOIIUX JIFOJIeH, COOIIOICHHSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY KaIoIIen
OPUPOAHON cpejie, MOHUMaHUWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOU OnoIoruu u OHMOTEXHOJIOTHUI TUIS palMOHAIBLHOTO
IPUPOAOIIOIb30BaHNUS;

YMEHHE pellaTh »BJEMEHTApHbIE TEHETUYECKUE 3a/laud Ha MOHO- U
TUTHOPUIHOE CKpEelIMBaHUe, CICTUICHHOE HaclieJOBaHWEe, COCTaBISATH CXEMBbI
MOHOTHOPHUJIHOTO CKpPEIIMBAHUS ISl Tpe/ICKa3aHus HaclieIOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBHIMONHITH JTa0OpAaTOPHBIE M MpPAKTHYECKHE pPaOOTHI, COOIIOAAThH
npaBuiIa mpy pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIIEHWBATb M HHTEPHIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEPKAaHMsSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3JIMYHBIX UCTOYHUKOB (Cpe/ICTBAa MAacCOBOM MH(OpMAIINKU, HAYYHO-TIOMYJISIPHBIC
MaTepHaIbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCICAOBAaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOIOrMYeCKy0 MH(OpPMAIMIO U3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN armapaT OMOJIOTUH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» 6 11
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IrPaMOTHOCTH YeJIOBEKa JJIsl peIIeHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATh COJICpKaHNE OMOJOTHUYECKUX TEPMUHOB U MTOHATHI: BU/I,
NOMYJISIIUsSL, TEHO(OH, HSBOJIIONUSA, ABUXKYIIHME CHIbI ((aKTOphl) SBOJIIOIUU,
IPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000pa30BaHME, IKOJOTHMUYECKUE (DAKTOPHI,
DKOCHUCTEMA, MPOAYUEHTh, KOHCYMEHTBI, PEAYLEHTbl, LENH MUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoueHos, ouocdepa;



yMEHHME WH3/1araTh OHOJOTMYECKHEe TEOpuM (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OHBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogapimieBoro cxonacrtea K. M. baspa, uepengoBaHusi riaBHbIX HalpaBiIe€HUN U
nyteit sBomoruu A. H. CesepiioBa, yuenust o ouochepe B. U. Bepnaackoro),
OTIPEIEIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMMCAaHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEJCHUE
OMOJOTUYECKOT O IKCIIEPUMEHTA, BbIIBUKEHNE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCICAYEMBbIMU BEIMYWHAMHU, OOBSICHEHHE MOJYyUYEHHBIX pEe3yJbTaToB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHATUN, TEOPUN U 3aKOHOB, YMEHUE JICNIaTh BBIBOBI
HA OCHOBAHMH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJIOB, TMOMYJSHUI, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTEOIICHO30B U JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOI'O0 OTOOpa, BHJI000pAa30BaHMS, MPUCTIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJOTHYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MEepeHoca
BELIECTB W IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
9KOCHUCTEMAax CBOEH MECTHOCTH, KpPYrOBOPOTa BEIIECTB M OMOr€OXMMHYECKHX
ITUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTUYECKHX
IIPOIIECCOB W SIBJICHWUM, JJISl MPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOU
KU3HH C LENIbl0 o0ecredeHus: Oe30IacHOCTH CBOETO 3J0pOBbS M 370pPOBBS
OKpYKaIOIIMX JIOACH, COOII0IEHUsI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHAILHOTO MTPUPOIOTIOIH30BAHMS;

yMEHUE pelaTh 3JE€MEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHOca BEIeCTB U DHEPTUU B IKOCUCTeMax (LIeTH MUTaHus);

YMEHHE BBINONHITH J1a0OpAaTOPHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAAThH
npaBuiia npu pabote ¢ yueOHbIM U Ja00paTOPHBIM 000pPYA0BaHUEM;

yMEHUE KPUTHYECKH OIEHUWBATb M HHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP’KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UICTOYHUKOB (CpEeACTBAa MAacCOBOW MH(OpMaLWU, HAyYHO-IOMYJISIPHbIE
MaTepualibl),  paccMaTpuBaTh  TJ00ajdbHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCII0JIb30BATh NOHATHITHBIN armapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoaudecTBO 9acoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaaeckme (undposbie)
n/m | W TeM MPOrpamMmmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
| buonorus kak Hayka 2 0.5 nommorexa HO
https://m.edsoo.ru/7f41¢292
) KuBble cucTeMBI U X | bu6auoreka IIOK
OpraHusauus https://m.edsoo.ru/7f41¢292
3 XUMHYCCKUH COCTaB U 2 1 bu6mmoreka [JOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
4 XK 6
HBHEACATETRHOCTD KICTKH https://m.edsoo.ru/7f41¢292
PasmHoxenue u
5 WHIWBUAYAJIbHOE PA3BUTHE 5 1 bubmmorexa LOK
A o p https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencreenHocTs U 2 L5 bu6mmoreka [IOK
M3MEHYUBOCTH OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekiusi OpraHu3MOB. 3 bu6mmorexa [JOK
OCHOBBI OMOTEXHOIOT U https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 34 0 4

10 [TIPOT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KosunuecTBO YacoB D1eKTPOHHbIE
HaunMeHoBaHnue
Ne (uu¢possbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
NPOrpaMMmblI padoThI padoTsbI
pecypcebl
1 OBOJIIOIHOHHAS 9 | bubnuoreka [JOK
Onoorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHUE U
2 a3BUTHE KU3HU Ha 9 0.5 bubnmorera [IOK
P | https://m.edsoo.ru/7f41cc74
3emiie
3 Opranu3mbl 1 5 1 bubmuoreka [JOK
OKpy’Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 SKOJIOTUUECKUE 9 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6nuoreka [JOK
5 PesepBHoE Bpe 2
PBHOC BpEMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
1 34 0 2.5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Konrpoasnsie | IlpakTuyeckue Hara uHGponbie
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
) Bxoanast koHTpoOJbHAS | | bubnuoreka [JOK
pabora https://m.edso0.ru/863e6564
Mertoabl MO3HAHUS )KUBOU
npuposl. [IpakTuueckas
pabota Ne 1
3 «Hcnonb3oBanue 1 0.5 bubmorexa [TOK
' https://m.eds00.ru/863e6122
pa3IUYHBIX METOOB MPHU
M3yYEHUU OMOJIOTHUECKHUX
00BEKTOBY
buonoruyeckue CUCTEMEI,
4 IIPOLIECCH] U UX U3YUYEHHUE. | bubmuoreka [IOK
XUMHUYECKUN COCTAB KJIETKH. https://m.edsoo.ru/863e674¢
Bopa u muHepanbHble COMU
5 benku. CocTaB u cTpoeHue 1 bubnmnoreka [JOK
OCIIKOB https://m.eds00.ru/863e6b72
DepMeHThl — Bu6 OK
6 OMOJIOTHYECKHUE 1 0.5 nosmoreka L

KaTaJInu3aTOPHhI.

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JlabGopaTtopnast pabota Ne 1
«3yueHne KaTaIuTHYECKOU
aKTUBHOCTH (pepMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTaJasbl)»

but6mmoreka [IOK
7 v I
TICBOIBL. SHHIHAb! https://m.edso00.1u/863e6870
2 HyknenHoBbIe KUCTOTHI. bubnuorexa [JOK
ATD https://m.edsoo.ru/863e6d5¢
Hctopust u meTozsl
9 U3yYCHUS KICTKH bubmorexa HOK
Y i https://m.edso0.ru/863e6e88
Knerounas Teopus
10 Kierka xak neimoctHas
YKUBasl cCTeMa
CtpoeHne 3yKapuoTHYECKOM
kieTku. JJaboparopHas
pabota Ne 2 «3yuyeHue
CTPOEHHUSI KJIIETOK pACTEHUH, but6mmoreka [IOK
11 KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuil 0]l MUKPOCKOIIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTIICAaHUEY
OOMeH BelecTB WIn
12 MeTabomm3M. DOTOCHHTES bubmorexa [TOK
' ' https://m.eds00.1u/863e766¢
XEeMOCHUHTES.
13 [TonyronoBast KOHTpOIbHAS bubnuoreka [IOK
pabora https://m.eds00.ru/863¢7c98
14 DHepreTUIecKuii 0OMeH but6mmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

https://m.edsoo.ru/863e7aae

JKu3HEeHHBIN HUKIT KISTKHU.
Jenenue kneTku. MuTo3.
JlaGopaTtopHnas pabota Ne 3

but6mmoreka [IOK

15 «HaOmronenne muro3a B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpellKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakuus bubnuorexa [JOK
MaTpUYHOI'0 CUHTE3A. https://m.edsoo.ru/863e796e
17 Tpancasus — OuocuHTE3 bubmmoreka [IOK
Oernka. https://m.eds00.ru/863e796¢
13 Hexknerounsie hopmbl bubnmnoreka [JOK
JKU3HU — BHUPYCHI https://m.edsoo.ru/863e7540
@OopMBI Pa3MHOKEHUS bubmmorexa [TOK
19 OpraHuMOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bubmuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK.
OnnonoTBOpEHHE. BuGmorexa LIOK
21 JlaGoparopras padora No 4 0-5 https://m.edsoo.ru/863e81b6
«3ydyenue crpoenus
TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»
” NunuBuayansHOE pa3BUTHE bubnunoreka IIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
23 I'enernka — Hayka o bu6mmoteka [{JOK



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

HaCJICACTBECHHOCTH U
HU3MCHYMBOCTH

https://m.edsoo.ru/863e8612

24

3aKOHOMEPHOCTH
HaCJIEJOBaHMsI IPU3HAKOB.
Mownorubpuanoe
CKpeIBaHHE

bubnuoreka [JOK
https://m.edsoo.ru/863e8878

25

JurubpunHoe
CKpelLIuBaHue. 3aKOH
HE3aBUCHMOT'0
HacJeI0BaHUs MPU3HAKOB

bubmoreka [JOK
https://m.edsoo.ru/863e89a4

26

CuenuieHHOE Hacje10BaHNe
npu3HakoB. JIabopaTopHas
pabota Ne 5 «M3yuenue
pe3yabTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKpEIIMBAHUSA Y APO30(HIIBI
Ha TOTOBBIX
MHKpOITperapaTax»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e8c60

27

I'eneTuka nosna.
HacnenoBanue npu3HaKkos,
CLETUIEHHBIX C I10JIOM

bubmuoreka [JOK
https://m.edso00.ru/863e8c60

28

MN3MeHUYnBOCTb.
Henacnencreennas
U3MEHYUBOCT.
JlabopaTopHas pabota Ne 6.
N3yuenue
MOIU(UKAITTOHHOM
U3MEHYMBOCTHU, TIOCTPOCHUE

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BapUALlMOHHOIO psaa U
BAPUAILTMOHHON KPUBOII»

Haciencrsennas
U3MEHYUBOCTD.

29 JlabopaTtopHnas pabota Ne 7. | 0.5 bubnmorexa [JOK
«Ananu3 myTaui y https://m.edsoo.ru/863e8efe
JPO30(HIIBI HA TOTOBBIX
MUKpOIIpenapaTax»

bubmnoreka [JOK

30 Tenerika Hesopeka ! https://m.edsoo.ru/863e8d78
Pe3epBHbIii ypok.

O60061eHne 0 TeMe

31 1
«HacnenctBeHHOCTh U
WU3MEHYUBOCTH OPTAaHU3MOBY»

1 Nrorosas KOHTpoOJIbHAS | bubmmoreka [IOK
paborta https://m.edso0.ru/863e9214
Cenekuus Kak HayKa U

1 npouecc. Meronsl u | bubnuoreka [IOK
JOCTHYKEHUS CEJIEKIINU https://m.edsoo.ru/863e9214
pacTeHUM U KUBOTHBIX

34 buotexHonorus kak oTpacib | bu6muoteka [IOK
IIPOU3BOJICTBA https://m.eds00.1u/863e9336

OBUIEE KOJIMYECTBO YACOB 34 4

I10 ITIPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuecTBo 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoabubie | IlpakTtuuyeckue Aara unppoBbie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 OBOJIIOIHA U METOABI €& | bubnuoreka [JOK
W3YUYCHUS https://m.edsoo.ru/863ea20e
5 Bxonnast KOHTpoOIIbHAA 1 | bubnunoreka IIOK
pabora https://m.edsoo.ru/863e9cle
Hctopus pazsutus
3 MIPEICTABICHHUH 00 | bu6mmoreka [IOK
3BOJIIOLINU. https://m.edsoo.ru/863e¢9570
MuxkposBonronus.
[Monmynsums kak
3JIeMEHTapHas eIMHuIA
BUJIA U SBOJTIOIIMH. Eub 1OK
nOIMoTEeKA
4 JIab 6ota No 1 1 0.5
aboparopras pabota 2 https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB I10
MOP(hOIOTHIECKOMY
KPUTEPUIO»
BUKYIIIUE CHUITBI
5 gneMZII{Jia HbIE (aKTOPHI) 1 bubmorexa [OK
P P https://m.edsoo.ru/863e9da4
3BOJIIOLUN
6 EcrecTBennslit 0TOOp 1 €10 1 bubmmoreka [JOK
(hopMbI https://m.edsoo.ru/863e9ed0
. PesynbTats! 3BOIIOLNN: | 0.5 bub6mmoreka [IOK

HPUCTIOCOOIEHHOCTh

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpPTaHHU3MOB H
BUI000pa30BaHKE.
JlaGopaTopHas pabota Ne 2
«Omnucanue
MIPUCTIOCOOTIEHHOCTH
opraHusma u eé€
OTHOCHUTEIILHOTO XapaKTepay»

Hampasnenus u nytu

but6mmoreka [IOK

8 MaKpO3BOJIIOLUHA https://m.edsoo.ru/863e9cle
9 Heob6patumocTts 3BOTIONINH
10 Ucrtopus xu3Hu Ha 3emiie u
METO/bI €€ N3yUEeHUs
1 ['unoressl NpouCXoXKACHUS bubmuorexa [JOK
JKU3HU Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PasButue xu3nu Ha 3emiie bubnuoreka [JOK
10 3paM M Iepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUN
pPacTUTENBHOTO U 3KUBOTHOT'O
mupa. [Ipaktudeckas padora
13 Ne 1 «M3yuenue 0.5 bubmmorexa LHOK
https://m.edsoo.ru/863ea8bc
MCKOIIaeMbIX OCTAaTKOB
PaCTCHHIA U KHUBOTHBIX B
KOJUIEKIIUSX
CoBpemMeHHas cuctema
14 OpPraHMYECKOT0 MHpA. bu6mmoreka [IOK
DBOJTIOLHS YeTIOBEKA https://m.edsoo.ru/863ea48¢
(aaTpoOmoreHe3)
15 [TonyrogoBast KOHTpOJIbHAS bubmorexa [TOK

https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

paborta

JBmxyuue cuibl ((hakTopsl)

bubnmoreka [IOK

16
aHTpPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEIE CTaaNU
9BOJIIOIIMH YeJIOBEKa
Yenoseueckue pacsl U
18 MPUPOAHBIE aanTalluu bubmmorexa [TOK
PHPOA A H https://m.edsoo.ru/863eaca?
YeJIoBeKa
Pe3epBHbIii ypoK.
19 O06o0061IeHne o Teme
«BO3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMII»
20 DKOJI0rus KaK HayKa
)1 Cpensl oOuTanus u bubmmoreka [JOK
IKOJIOTHYECKHE (PaKTOPHI https://m.edsoo.ru/863eafec
AlGunotndeckue GakTopsl.
JlabopaTopHas pa6ota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHHH U3
bu6mmorexa [IOK
22 Pa3HBIX MECT OOUTAHUS. 0.5
https://m.edsoo.ru/863ebl10e
JlaGopaTopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KoJieycay
but6mmoreka [JOK
23 buortnueckue paxTopsl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTUYECKHUE
24 0.5

XapPaKTCPUCTHUKHU



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

nonyyanyu. [IpakTuaeckas
paborta Ne 2 «IToacuér
IUTOTHOCTH TIOITYJISIIHN
pa3HbIX BUOB PACTCHHIDY

CooOmiecTBa OpraHu3MOB —

Bub6nuoreka [JOK

25 OMOIIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKHE CUCTEMBI bubmmoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKa3aTenu
9KOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUIBI. bubmmorexa TIOK
. https://m.edsoo.ru/863ebSfa
CBoiicTBa IKOCUCTEM.
Cykueccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpOIIOreHHbIE
SKOCHUCTEMBI
10 buocdepa — rnobanpHas bubnunoreka IIOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH bubnuorexa [JOK
CyIIecTBOBaHUS OMOChephl https://m.edsoo.ru/863ebd16
UYenoseuecTBo B buochepe
32 3emun. CocyIiecTBOBaHUE
MIPUPOJIBI M YSJIOBEYCCTBA.
13 Hrorosast KOHTpOIbHAS bubnuoreka [IOK
pabora https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok.
34 O000111eH1E TEMBI

«Coo0mecTBa 1



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

9KOJIOTHYCCKHE CUCTCEMbI)

OBIIEE KOJIMYECTBO YACOB
10 ITIPOT'PAMME

34

2.5







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble NpeaMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbI CPeTHET0 001IIero 06pa3oBaHMs

ChopMupoBaHHOCTh 3HAHUI O MecTe M pOJii OMOJOTMM B CUCTEME
Hay4HOI'O 3HAHUS €CTEeCTBEHHbIX HayK, B ()OpPMUPOBaAHHUU
COBPEMEHHOM ECTECTBEHHO-HAYYHOM KAPTHHBI MHpa W Hay4HOIO
MHUPOBO33PEHUSI; O BKJAJE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTMM; (PYHKIMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA I PEIICHHUA )KU3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh CoJepKaHHE OHOJIOrMYECKHMX TEPMHUHOB H
TIOHSTUH: KWU3HB, KJIETKA, OPraHu3M; MeTaboIn3M (0OMEH BEIIECTB
IpEBpalIeHUE SHEPruu), romMeocTa3 (camMoperyJssdnus), ypoBHEBas
OpraHu3aIys KUBBIX CUCTEM, CAMOBOCIIPOM3BEACHUE (PEPOAYKIIHS),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTL, POCT U PA3BUTHC

YMmenue — u3naratb ~ OuojorMueckue — Teopud  (KiIeTouHas,
XpOMOCOMHas, MyTanmoHHas), 3akoHsl (I. Mennemns, T. MopraHna,
H.W. BaBunoBa) u yueHus (0 ILeHTpax MHorooOpasusi |
IPOMCXOXKAECHUSA  KynbTypHbIX  pactenuii H.M.  Basuiosa),

ONpPCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHue BianeTh METOJAaMU HAy4YHOTO IIO3HAaHUS B OHOJOTUU
(HaOnrofieHHe W OMHMCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBICHHIA,
OpraHu3ainusi M TIpoBeJeHUE OHUOJIOrMYECKOro JKCIEPHUMEHTA,
BBIJIBUKEHUE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXKIY
UCCJIeyEeMbIMU BEJIMYMHAMHU, 00BsICHEHHE MOJTyYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUN U
3aKOHOB; yMEHHWE JieJlaTh BBIBOJBI HA OCHOBAaHWU TOJYYCHHBIX

pe3yIbTaTOB)

YMeHI/Ie BBIACIIATH CymeCTBeHHBIe HpI/ISHaKI/I BI/IpyCOBj KJICTOK
HpOKapI/IOT 58 E)YKapI/IOT, OOHOKJICTOYHBIX W MHOT'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH TPOIIECCOB OOMEHa BCIIECTB W
MPEBPAICHHUS] SHEPTUU B KJIETKe, (DOTOCHHTE3a, IIACTHYECKOrO M
OHEPreTHYECKOr0  OOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,

OImJIoA0OTBOPCHUA, Pa3SMHOXKCHUA, HUHAUBUIYAJIbHOT'O Pa3BUTHA




opraHusma (OHTOI'€HE3)

YMeHHe TPUMEHATHh TOJY4YEHHBIE 3HAHUS I OOBICHEHHS
OMOJIOTUYECKHX TIPOIECCOB U SBJICHUH, JUISI IPUHATHUS TPAKTHUECKUX
pelieHuid B TMOBCEAHEBHOW JKM3HM B IEIIX oOecrmeueHus
0€30MacHOCTH CBOETO 3JI0POBBS U 3JJ0POBBSI OKPYKAIOIIUX JIOJIEH,
COOJIOIGHUsI HOPM TPaMOTHOTO TIOBEJECHUS B  OKPY’KaIOIIECH
MPHUPOJHON Cpele; TMOHMMAaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JMOCTHXKEHUH COBPEMEHHOW OHOJIOrMM U OWOTEXHONOTUH st

paluOHAJIbHOI'O IIPUPOAOIIOIIb30BAHUA

YMenue peuiaTth 3JICMCHTAPHBIC TCHCTUUCCKHUEC 3a/la4Yd Ha MOHO- U
,I[I/IFI/I6pI/II[HOG CKpCIIUMBAHUC, CHCIINICHHOC HACJICAOBAHUEC, COCTABIIATDH
CXEMbI MOHOFI/I6pI/I}1HOFO CKpCHIIMBaHUA JJIA MMpCaACKasaHus

HacCJICJOBaHUS IIPU3HAKOB Yy OpraHu3MoOB

YMeHne BBITOMHATH Ja0OpaTOpHBIE W TMpakTHUECKue pabdoThl,
coOmoaTh mpaBwia mpu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM

o0opyaoBaHHEM

YMeHHne KpUTHUECKH OLIEHUBATh M MHTEPIPETUPOBATH HHPOPMALIUIO
OMOJIOTHYECKOTO  COJIEpXKAaHMsA, BKIIOYAIOIIYI0 IICEBJOHAYYHBIE
3HaHUS W3 pazNUYHbIX HMCTOYHHMKOB (CMMU, HayuHO-momyJsipHbBIE
MaTepuaibl); dTUYECKUE aCHEKTbl COBPEMEHHBIX HCCIEIOBAHUN B

6I/IOJ'IOI‘I/II/I, MCIUIINHC, OMOTEXHOJIOTUU

10

YMeHue co3aBath COOCTBEHHBIC MIMCHbMEHHBIC U YCTHBIC COOOILCHHS,
0000111251 6M0JI0rMYECKy0 MH)OPMAIHIO U3 HECKOJIBKUX HCTOUYHUKOB,

rPaMOTHO UCIOJIB30BaTh MOHATUHHBIN anmnapat OMOJI0TUI

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
00pa30oBaTeJILHON NMPOrPaMMBbI CpeHero o01ero odpasoBaHusi

CdopMupoBaHHOCTh 3HAHWUH O MECTE M POJU OHOJIOTUU B CHCTEME
HAYyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUHU
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MUpPAa U Hay4YHOTO
MHUPOBO33PEHUS; O BKJIQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
0HOJI0roB B pa3BUTHE OMOJIOTMHU; (PYHKIMOHAIBHONM I'PaMOTHOCTH

YCJIOBCKA JIA pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpKaHHE OHOJIOIMYECKHMX TEPMHUHOB H




MOHSTUHN: BHJ, MOMYJIALHS, TEHO(OH, YBOIONMS, ABUKYIINAE CHUITBI
(paxTopsr) IBOJIIOIINH, MPHUCTIOCOOTICHHOCTh OpPTraHHU3MOB,
BUJ000pa30BaHUE,  DKOJOTHMUYECKHUE  (PAKTOPBI,  IKOCHCTEMA,
OPOAYUEHTbI,  KOHCYMEHTBI,  PEAyIEHTbI, IEMd  IHTaHWs,

AKOJIOTHYECKas MUpaMuia, OnoreoreHos, onochepa

YMeHue usnarate OnoJ0ruuecKue Teopuu (3BOMOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl  SBOJIOIMM), 3aKOHbl U
3aKOHOMEPHOCTH (3apopiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIAaBHBIX HampasiieHui u myTei sBomonuu A.H. CeBeprioBa, yueHus
o Owochepe B.M. Bepnaackoro), ompenensiTb TpaHUIBI UX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BIaJeTh METOJaMH HAYYHOTO TIO3HAHHWS B OWOJIOTHH
(HaOMrOICHUE W OTHCAHHUE YXKUBBIX CHUCTEM, MPOIIECCOB U SIBICHHUIA,
OpraHM3alys ¥ TMpOoBeIeHHE OHOJOTHYECKOr0 JKCIEPHUMEHTA,
BBIJIBU)KEHUE  THUIOTE3bl;  BBIIBICHHE  3aBUCHUMOCTH  MEXKIY
HCCJIeTyEeMbIMU BCIIMYHMHAMHU, 00BsACHCHHE MOJTYYCHHBIX
pe3yJIbTaTOB, HCIIOJIB30BAHHBIX HAyYHBIX TMOHSATUH, TEOpUl U
3aKOHOB; YMEHHE€ JeJlaTh BBIBOJbI HAa OCHOBAHHMM IOJYYEHHBIX

PE3yIbTATOB)

YMeHue BBIJICIATH CYLLECTBEHHBIE MpU3HAKHU CTpPOCHUS
OMOJIOTHYECKUX OOBEKTOB: BHJIOB, TMOIMYJISIIUN, MPOIYIIECHTOB,
KOHCYMEHTOB,  PCIYIICHTOB, OHOTEOIICHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOLECCOB HacCJICICTBEHHOM N3MEHUYHMBOCTH,
€CTECTBEHHOT'O0 O0TOOpa, BHA000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCHCTBUS JKOJIOTHUYECKUX (DaKTOPOB Ha OPraHU3MBI,
MEpEHOCa BEHIECTB M IOTOKAa DJHEPIMM B  IKOCHUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHHUI B SKOCUCTEMAX CBOEH MECTHOCTH,

KPYroBOpOTa BEUIECTB U OMOTCOXUMUYECKUX IIUKIIOB B Onocdepe

YMeHue NpUMEHATh NOJy4YEHHblE 3HAHUSA Ui OOBSCHEHHUS
OHMOJOTMYECKHUX MPOLECCOB U SBJICHUMH, ISl IPUHATHUS MPAKTUYECKUX
pemieHui B TOBCEJHEBHOM JKM3HM B ILEIAX  OoOecredeHus
0€30MaCHOCTH CBOET0 3JI0POBbSl U 3[10POBbSl OKPYKAIOIIKX JIIOJIEH,
COONIIOJICHUsI HOPM TIPaMOTHOTO IOBEJCHMS B OKpY’Karoulen
MPUPOJIHOM cpele; MOHMMAaHUE HEOOXOIUMOCTH HCHOIb30BaHUS
JOCTHKEHUM  COBPEMEHHOM  OuoyiorMu A PaldOHAJIbHOTO

IIPUPOIOIIOIB30BAHMS

YMeHue pemath 3JeMeHTapHble ON0JIOTMYECKUE 3a/1a4H, COCTABIIATh

CXEMbI IEPEHOCA BEILIECTB U YHEPTUU B IKOCUCTEMAX (LI€NHU MUTAHUS )




YMeHue BBINONHATH Ja0OpaTOpHbIE U MpaKTUYECKHE paboThl,
coOmoaTh mpaBwia mpu padboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHIECKH OLICHUBATh U MHTEPIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJCpKaHUsS, BKIIOUYAIONIYI0 IICEBIOHAYYHbBIE
3HaHUS W3 pa3nuHbIX HCTOYHUKOB (CMU, HaydHO-TIOMYJIsSpHBIC
MaTepHuabl); paccMaTpUBATh TJI00AbHBIE IKOJIOTHYECKUE TTPOOITIEMBI
COBPEMEHHOCTH, JOPMHUPOBATH 110 OTHOIICHHIO K HUM COOCTBEHHYIO

18(0X370005010)

10

YMeHue co3naBaTh COOCTBEHHBIE TMCEMEHHBIC M YCTHBIE COOOIICHNUS,
0000111251 OMOJIOTHYECKYIO HH(DOPMAITHIO U3 HECKOJIBKHUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIb30BAaTh MMOHATUHHBIN arrapar OHoJIOrNu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

buoiorus kak Hayka

1.1

buonorust — Hayka o »xuBod mnpupozae. Ponp Ouonoruu B ¢GopMHUpOBaHUU

COBpPEMEHHOM HayuyHOU KapTUHBI Mupa. CructemMa OMOIOTHIECKUX HAYK

1.2

Mertoap! O3HAHMS KUBOH HPUPOB! (HAOMIOACHUE, SKCIIEPHUMEHT, ONMCAHUE,
u3MepeHue, Kiaccu(uKanusi, MOJEIHPOBAaHUE, CTATUCTHUYECKas oOpaboTka

JTAHHBIX )

JKuBbIe cuCTEMBI U HX opraHu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouonoruu. CBoiicTBa

O6uocucTeM U uX pasHooOpaszue

2.2

YpoBHU OpraHu3anuu OMOCHCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KICTOUHBIMH,

OpraHU3MEHHBIN, MOMYJIAIUOHHO-BUOBON, 9KOCUCTEMHBIH, OrochepHbIi

XHUMHYECKHI COCTaB U CTPOCHUC KIICTKH

3.1

XHUMHUYECKHM COCTaB KJIETKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMEHTEI. Boz[a N MHUHEPATBbHBIC BCIICCTBA. q)}IHKHI/II/I BOAbI H

MHHCPAJIBHBIX BEIICCTB B KIICTKE. HozmepmaHI/Ie OCMOTHYECKOI0 Oananca

32

benku. CoctaB u crpoeHune OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3zamenumMble ¥ 3aMeHHMblE aMUHOKHCIOTHI. AMHUHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYphl OETIKOBON MOJIEKYIbI (IEpBUYHASL, BTOPHUYHAs, TPETUUHAS
U YeTBEepTUYHasl CTPYKTypa). XMMHUYECKHe CBOMCTBa OenkoB. buomornueckne
byHKIIUN OEIKOB.

®epMeHTHI — OHoJorHYecKue Karanu3aropel. CTpoeHne GpepMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cnenuduuHocTs. Kodepmentsl. Buramunbl. Otianuuns

(bepMeHTOB OT HCOPTraHUYCCKHX KaTaJIn3aTOpPOB

33

VYrneBoabl: MOHOCaxapH/ bl (II0K03a, pr0o3a U Je30Kkcupr0o03a), Jucaxapuabl
(caxapo3a, JlakTo3a) W TOJUcaxapubl (KpaxMmaj, TJIUKOTeH, IIEJITI0JI03a).
Bbronorndeckne GyHKINU YTIEBOIOB.

Jiunuasl:  TpUTAULEpHUAbl, cTepouasl, ¢ochomununel. ['mapoduasHO-
rusipodoOHble cBoMcTBa. buonmormueckune ¢ynkumu naunuaos. CpaBHEHUe

YIJI€BOJOB, OeIKOB U JIMIMIUA0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxkneunoseie kucnotsl: JIHK 1 PHK. Hykieotn bl — MOHOMEpPBI HYKJIEUMHOBBIX




kucnoT. Crpoenune u ¢ynkuuu JHK. Crpoenme m ¢ynknum PHK. ATO:

CTpOCHHUE U (PYHKIHH

3.5

Hwuronorus — Hayka o kietke. Knerounas teopusi. MeToapl H3y4eHus KIETOK

3.6

Kierka xak nenocrtHas xuBasg cuctema. OO1ue Npu3Haku KJIETOK: 3aMKHYTasl
HapykHasi MeMOpaHa, mojiekyisl JJHK kak renernueckuil anmapatr, cucrema

cuHTe3a OeJKa

3.7

Tumbl KIETOK: 3yKaprHoTHYeCKas U mpokapruoTuieckas. OcCOOEHHOCTH CTPOCHUS
npokapuoThueckor kineTku. Kiierounass crenka Oakrepuii. CrtpoeHue
DYKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, KUBOTHOU U

IpUOHOI KIIeTKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAJIHMKC, WX
¢dynkun. [Tnazmatudeckas memOpana, e€ cBoiictBa 1 GpyHKImuU. LluTomnasma u
e¢ opranouapl. OqHOMEMOpAaHHBIE OPraHOMIBI KIETKU: SHJIOIUIA3MaTHYeCKas
cetb (OIIC), ammapar [ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJIETKH: MUTOXOHJAPHH, TacTuabl. [IporcxokaeHne MUTOXOHAPHNA U TIACTHI.
Bunpr mnactun. HememOpaHHble OpraHoMIbl KJIETKH: PUOOCOMBI, KJIETOUHBIN

HCHTP, pCCHUYKH, KXKT'YTHKU. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxmouenns

3.9

SAnpo — peryasTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000JI0uKa,

KapHuoIljla3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKC

X(I/ISHCI[GHTCHBHOCTB KIICTKHN

4.1

OOMeH BemecTB, WM META00IU3M. ACCUMIIISIMS (TUIACTUYECKH OOMEH) U
JTUCCUMUIISANINS (SHEPTeTUUECKHl 0OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpoIecca
meTabonu3ma. Tunsl oOMeHa BemecTB: aBTOTPOQHBII 1 retepoTpodHbIid. Ponb

q)epMeHTOB B OOMEHE BCIICCTB U NPCBpALICHUN SHCPIr'UU B KIICTKE

4.2

®otocunTe3. CBeToBas u TeMHOBas (asbl poTocuHTesa. Peakuuu porocunTesa.
D¢ dexTuBHOCTH PoTOCHHTE3a. 3HAUeHHE (HOTOCHUHTE3A JUIS KHU3HU Ha 3eMile.
Bnustane ycnmoBuii cpensl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHUS €r0
NPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIole OakTepuH. 3HAUeHHE XEMOCHHTE3a IS

JKA3HU Ha 3emiie

4.3

DHepreTudyeckuii oOMeH B KJETKe. PacierieHue BelIeCTB, BBIICICHHE U
AKKyMYyJIUpDOBaHHE DSHEPIUM B KJETKE. OTambl SHEPreTH4YecKoro oOMeHa.
['muxonus. bpoxenne u ero Bunel. KucnoponHoe okucieHue, WM KJIETOYHOE

nbIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMeHa

44

Peakumm wmarpuuyHoro cuHTe3a. [eHermueckas wuHpopmammsa u JJHK.

Peanuzanus remernueckoil mHPOpMaLuu B KIETKe. ['eHeTHYeckuii Ko U ero




cBoiictBa. Tpanckpunuus — matpuunbsiii cunte3 PHK. Tpancnsnus — 6nocunTes

6enka. KogupoBanue amunokucinot. Pois pudocom B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xnu3HN — BUpPYCHl. VcTopust oTkpeiTusi BupycoB (/.M.
WBanoBckmif). OCOOCHHOCTH CTPOCHUS U IKU3HEIEATEILHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMblE
Bupycamu. Bupyc nmmynonedunmra uyenoeka (BMUY) — Bozoyaurens CITN/a.

[IpodunakTruka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n HHIAWBHUYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

Knerounslii 1MWK, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza u MuUTO3.
[Iponeccrl, mpoTtekatomue B uHTEpdasze. Perumkanus — peakust MaTpUIHOTO
cureza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIL.
JIumIouIHBIE W TAIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMaTHBI.
[utonornyeckne OCHOBBI pPa3MHOKEHHS W WHIUBHIYAIbHOTO pa3BUTHUSA
OpraHU3MOB.

Henenune knetkn — muto3. Ctaaun muto3a. [lpomeccsl, npoucxonsnie Ha

Pa3HBIX CTAAUAX MUTO3A. buomornyeckmii CMBICIT MUTO3a
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®opMBbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrojioe W IMmoyioBoe. Buabl Gecronoro
pPasMHOXKEHHUS: JIeJICHHE HAJABOE, IMOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX,
CrIopoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIINN
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[TooBoe pa3MHOXKEHHE, €T0 OTIIMYHUS OT OECIIONOTO.
Meiio3. Craguu meitosza. Ilpoueccel, mpoucxonsdiiue Ha CTagusix Menosa.
IToBenenue xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbICa U

3HaYEeHHUE Mero3a
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["amerorenes — nporecc 00pa3oBaHuUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [Tosi0BBIE
JKEJIe3bl: CEMCHHUKU U SUYHUKH. OOpa3oBaHUE U PA3BUTHUE MOJIOBBIX KJIETOK —
ramet (CepMaTo30u/1, SIMIEKIeTKa) — CliepMaTorenes u ooreae3. OcoOEHHOCTH

CTPOCHUA HﬁHeKHeTOK H CIICpMaTO30MUI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFeHGS

5.5

WnpuBuayanbHoe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHATBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisius, oprasoreses. [loctamGpuonanbHoe pa3sute. Turbl
NOCTAMOPHOHATIBHOTO Pa3BUTHA: MpsMOE, HempsiMoe (JIMYMHOYHOE). BnusHue
CpeZibl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YpPOACTBA.

Poct u pasButrue pacteHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHE

CCMCHHU, CTAIUN PASBUTHUA

HaCJIeI[CTBeHHOCTB 1 USMCHYUBOCTb OPraHU3MOB




6.1

IIpeamer n 3aaun reneTuku. Vicropus pa3BUTUSA TeHETUKU. BKiag pocCUCKUX
U 3apyOeXHBIX YYE€HBIX B pa3BUTHE TEHETHKH. METOIbl TE€HETHKH
(ruOpHIOIOTHYECKUH,  LUTOICHETUYECKUH,  MOJIEKYJIIPHO-T€HETUYECKHIA).
OcHOBHBIE T€HETHYECKUE NOHATHA. | eHeTHYeCcKass CUMBOJIMKA, UCIIOJIb3yeMast

B CXEMax CKpEIVBaHUN

6.2

3aKOHOMEPHOCTH HacjeOBaHUs MPU3HAKOB, ycTaHOBIEHHbIe [. Menaenem.
MoHOTHOpUIHOE CKpeIMBaHUE. 3aKOH €IWHOO0Opa3wsi THOPUIOB IEPBOTO
nokosieHus. IlpaBuio noOMHHMpOBaHMS. 3aKOH PpACLICIUIEHUS NPU3HAKOB.
['unoTe3a unctoTsl ramert. [logHOE U HETOTHOE TOMUHUPOBAHUE.

JurubpunHoe ckpemirBanyue. 3aKOH HE3aBUCUMOI'O HACIEA0BAaHUS MPU3HAKOB.
[{uToreHeTH4eCKHEe OCHOBHI JUTHOPHIHOTO CKpEHIMBAHHS. AHAIH3UPYIOIICE
CKpCIIMBaHUC. Hcnonp3oBanue AHAJIU3UPYIOIICTO CKpCIIMBaHUA JJIA

OIIPCACIICHUS I'CHOTHUIIA ocobu

6.3

CuernneHHoe HacneaoBaHue nmpu3HakoB. Pabora T. MopraHa mo CIEIIEHHOMY
HACJIEOBaHUIO TeHOB. HapylieHue cueruieHus TeHOB B pe3ysbTare
KPOCCUHIOBEpa. XPOMOCOMHAsi TEOpHs HACIEACTBEHHOCTH. | eHeThueckue
KapThI.

I'eneruka nona. XpoMOCOMHOE ompejaesieHue mnona. AyTOCOMbI U IOJIOBbIE
XpoMocoMBbl. ['oMorameTHble U reTeporameTHble opraHu3Mmbl. HacnenoBaHue

IMPU3HAKOB, CHCTIJICHHBIX C ITOJIOM

6.4

M3MeHunBOCTb. Buabl N3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBCHHAS.
Ponp cpenpl B HEHAcHeACTBEHHOM WM3MEHUYMBOCTH. XapaKTEPHCTHKA
MOIU(PHUKAIIMOHHON H3MEHYMBOCTU. BapHalMOHHBIA psJ ¥ BapHalMOHHAS
kpuBasd. Hopma peakuuu npusHaka. KoauuecTBeHHbIE M KAaueCTBEHHBIC

MIPU3HAKU ¥ UX HOpMa peakiuu. CBoKCcTBa MOIU(DUKAITMOHHON H3MEHYUBOCTH

6.5

HacnenctBennasi, WM TeHOTUIIMYECKas, W3MEHYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 W T1OoJ0BOH mpolecc — OCHOBAa KOMOMHATHBHOU
U3MEHYMBOCTH. MyTallMOHHAsS W3MEHYUBOCTh. Kilaccupukanus MyTamuu:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa M IpUYUHBI MyTauui. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACJIEJCTBEHHOW H3MEHUYHMBOCTHU

H.U. BasuiioBa

6.6

I'enetuka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbl TEHETHUKHU
4eI0BEKA: TeHCAIOTUYCCKUM, OJIM3HEIIOBEIH, IIUTOTCHETUYCCKU,
OMOXMMUYECKUH, MOJEKYJsIpHO-reHeTuueckuil. CoBpeMEHHOE OIpe/eieHne
T€HOTHIIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHKUE, B TOM YHUCIIE
¢ momomieto ITI[P-ananu3a. HaciaeacTBeHnHbie 3a001eBaHMs YCIOBEKA: TCHHBIC
0oJie3HH, 00JIE3HU C HACIIEACTBEHHOM MPEaPacONOKEHHOCThIO, XPOMOCOMHEIE

6one3nu. CoMaTHUECKUE W TeHepaTHBHbIE MyTanuH. [IpuHIMIBI 3710pOBOTO




06pa3a KHU3HHU, AUArHOCTUKH, HpO(l)I/IJ'IaKTI/IKI/I N JE€UCHHUA TI'CHCTHYCCKHUX
Oone3Hel. Menuko-reHeTH4eCcKoe KOHCYJIbTUPOBAaHHUE. 3HaueHue
MEIAMLIMHCKOW TI€HETUKHM B TNPEJOTBPAIICHUH M JIEYEHUM TIE€HETUYECKUX

3a00JIEBaHN YEIOBEKA

CCJ'IGKHI/IH OpPraHnu3MoB. OCHOBBI OMOTEXHOIOT U

7.1

Cenexkuus Kak Hayka M TMpPOLECC. 3apoKIE€HUE CENeKIUd M TOMECTHUKAIMs.
Yuenne H.M. BaBwioBa o0 1eHTpax NPOUCXOXKICHUS M MHOTO0Opazus
KYJBTYPHBIX pacTeHuil. LIeHTpbI MpOUCX0XKACHHS TOMAITHUX )XKUBOTHBIX. COPT,

nopoaa, mirTaMm

7.2

CoBpeMeHHBIE METOJIbI CEJeKIMH. MacCOBbIi U MHIAMBHIYaJbHBI OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OLEHKa 3KcTepbepa. biamszkopoacTseHHOE
cKkpemuBanue — WHOpuaUHT. Yuctas nuHusa. CKpeluMBaHWE YHCTBHIX JTUHUU.
I'ereposuc, wm rudpuaHas cuina. HepoacTBeHHOE CKpelIMBaHue — ay TOPHUIMHT.
Otnanénnas rubpunmzanuss u e€ ycnexu. VCKycCTBEHHBI MyTareHes u
IIOJIyYEHUE IOJIUIUIONAOB. JIOCTHIKEHUsI CENeKUUH PACTEHUM, >XKUBOTHBIX MU

MHUKPOOPTraHU3MOB

7.3

bruorexHoorusg Kak OTpaciab INPOMU3BOJACTBA. ['€HHas HMHXKEHEpHsA. OTalbl
co3nanus pexomounantHo JIHK u Tpancrennsix opranmusmos. Kierounas
uHxkeHepus. Kierounele  KyJnbTypsl. MUKpPOKIOHAJIBHOE  Pa3MHOXKECHHUE
pacreHnid. KioOHHMpOBaHHME BBICOKOIPOAYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpPraHu3MoOB. DKoJOruyeckue u studeckue npodiemsl. [MO — renernuecku

MOAU(PHUITIPOBAHHBIE OPTAHU3MBbI

11 KVIACC

Kon

HpOBepHeMblﬁ JIEMEHT COAECPKaHUSA

DBOIOIMOHHAS] OHOJIOTHUSA

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa 3BoMOIMH.  IlajeoHTONOrHMYECKHE:  TOCIIEAOBATEIBHOCTD
MOSIBJICHUS] BUJIOB B MAaJICOHTOJOTHYECKOH JIETONHCH, TEPEeXOAHbIe (OopMBI.
buoreorpaduyeckne: cxonctBo u paznuuue (ayH u pirop MaTepuKoB u
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3IMuusi SMOPHOHOB Pa3HBIX
BHUI0B IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I‘-IeCKI/IGZ T'OMOJIOTMYHBIC,
aHAJIOTWYHBIC, pYIAMMEHTApHBIE  OpraHbl, aTaBU3MBL.  MOJEKYJISPHO-

OHMOXMMUYECKUE: CXO0ACTBO MCXAaHU3MOB HACICACTBCHHOCTH MW OCHOBHBIX




MeTabOIMUECKUX MyTeH Y BCeX OpraHu3MOB

1.2

OpomonionHass  teopusi Y. JlapBuna. [Ipeanochiiku  BO3HUKHOBEHHS
JapBUHMU3MA. JIBIDKyIIME CUIIBI SBOMIONHMH BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOXEHHE ITPU OTPAHUYEHHOCTH PECYPCOB, HEONIPEACIEHHAS U3MEHYMBOCTb,

6opnOa 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Teopus dBomonnu (CTD) W OCHOBHBIE €€ TIOJIOKEHUS.

Muxpossontouus. [Tonynsinus kak eqMHULA BUAAQ U YBOJTIOLHU

1.4

JBkyne cuibl ((pakToOpbl) SBOJIOLMH BUAOB B TIpupoze. MyTarMoHHBIH
nporecc U KOMOMHAaTUBHAsE U3MEHYUBOCTh. [lomysuoHHbIe BOJHBI U apei(
reHoB. M3omsmus u murpanus. EcrecTBeHHBIH 0TOOp — HANPaBISIOMIUKA (akTop
3BOTIOLNHU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT HBoitonuu. [Ipumepsl
MIPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl i HIAUOATANITAITIH.

Bun wu  BugooOpazoBanme. Kpurepun Buma. OcHOBHBIE  (OPMBI

BH1000pa30BaHMs: TeOrpaPuIeCcKoe, IKOJIOTHIECCKOE

1.5

Maxkpospomorsi.  Dopmbl  3BomONMM:  GuUIeTUYECKas, JUBEpreHTHas,

KOHBCPIrCHTHAA, IapajljiC]IbHasd. H606paTI/IMOCTL OBOJIOINHA

Bo3HukHOBEHME U Pa3BUTHC )XU3HU HA 3emite

2.1

JloHayuyHble MpPEACTaBICHUS O 3apOXKICHUM >KWU3HU. HayuHble rumoress
BO3HUKHOBCHUS JKM3HHM Ha 3emyie: a0MOreHe3 W IMaHCIepMus. XUMHYecKas
3BOJIOLUA. OKCHEPUMEHTAIBHOE TOJATBEPKACHUE XUMHUYECKOH 3SBOJIOLIMH.
HavanbeHbie 3tansl Onosioruyeckoit apomonuu. I'unoreza PHK-mupa. Ilepseie

KJICTKHU UM UX 3BOJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)XKUBBIX OPraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o 3paMm U nepuojaM. Karapxeil. Apxelckas u
nporepo3oiickas dpbl. llameo3oiickas 3pa U e€ mnepuoabl: KEMOPHIICKH,
OPJIOBUKCKUU, CWIYPUUCKUN, JI€BOHCKUH, KAaMEHHOYTOJIbHBIM, MEPMCKUH.
Me3o3oiickas opa 1 €€ Iepuoabl: TPUACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiinozoiickass 2pa u €€ Tmepuoapl: IMajJeOreHOBbIM, HEOIE€HOBBIN,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMara MU TeOJIOTMYECKUX TMPOIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO U )KUBOTHOTO MUpa. ApoMOp(O3bl
y pacTeHuil u *KUBOTHBIX. [losiBIEHUE, paclBET U BBIMUpPAHUE TPYII KUBBIX

OpraHu3MOB
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Cucrema OpraHMYeCKOro MHpa Kak oOTpakeHue »HBoonuH. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB
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3BOJ’IIOI_[I/I$I YCJI0BCKa. AHTpOHOHOFI/I}I KaK HaykKa. PazButue HpeZ[CTaBJ'IeHI/Iﬁ 0




MIPOUCXOXKACHUN 4YesoBeKa. Meronpl u3yuyeHHsl aHTpororene3a. CxoJcTBa U
pa3nuuus 4eJloBEKa U )KMBOTHBIX. CUCTEMATHUUECKOE MOJI0KEHUE YEIOBEKA.

JBuxyue cuibl (paxTopsl) aHTpororeHeza. HaciencrtBenHas M3MEHUYMBOCTD
U eCTeCTBEHHbIM 0TOOp. OOIIEeCTBeHHbIH 00pa3 KU3HU, U3TOTOBJIEHUE OpYyAUi

Tpy/Zia, MBIIUICHUE, PEYb

2.5

OcHOBHBIE CTaJM W BETBU HBOJIIOIMU YEJIOBEKAa: aBCTpasionuTeku, YemoBek
yMenbii, YenmoBek mnpsaMoxomsaiui, YenoBek HeaHaepTaabCKui, Yenosek
pa3yMHbIii. Haxoku MCKOIMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHHUA, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPY AU

2.6

Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE Pachl: €BPONEONIHAS (€Bpa3uiickas),
HErpo-aBCTpajioujHas  (PKBaTOpHalibHAs),  MOHTOJOMJHAas  (a3UaTcKo-
amepukaHckas). YepTbl NPUCIIOCOOTICHHOCTH MPEACTABUTENCH YeIOBEYECKUX
pac K YCIOBHSIM CyILIeCTBOBaHMsS. EnuHCTBO denoBedeckux pac. Kpuruka

pacusmMma

Opranu3Msbl 1 OKpy>Karolias cpea

3.1

Okosiorust Kak Hayka. 3ajiaqd M pasJiesibl SKOJOTMH. MeTobl 9KOJIOTHYECKUX
UCClleIOBaHMM.  DKoylornyeckoe  MupoBo33peHue.  Cpeasl  oOMTaHUS

OpraHnu3MoOB: BOJHAasA, HA3CMHO-BO3AYyIIIHAsA, IOUBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue ¢akropbl. Kiaccupukauus sxomorndeckux — (HakTopoB:
abuoTtnyeckre, OMOTHYECKHE W aHTpONOreHHble. JleHCTBUE HSKOIOTHYECKHUX

(hakTOpPOB HA OPTaHU3MBI
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AlGnoTtnueckue (GakTopel: CBET, TEMIEpaTypa, BIAKHOCTh. DOTOMEPHOAM3M.
IIpucnocoOnenuss OpraHu3MoB K JIEHCTBHIO aO0MOTHYECKUX (HaKTOPOB.

buonornueckue puTMbl

34

buotnueckue ¢axTopsl. Buapsl OMHOTHUECKHMX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XMITHUYECTBO, MApa3UTU3M, MYTYyajlu3M, KOMMEHCAJIN3M (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIHM3M, HEUTpaIM3M. 3HAYCHHE OHOTHYECKUX

BSaHMOHefICTBHfI JJIs1 CYIIECTBOBAHMA OPraHU3MOB B ITPUPOJHBIX COO6H.[CCTBaX

3.5

OKOJIOTHYECKHE XapaKTCPUCTHKHU IOMMyJIAIUH. OCHOBHBIE IIOKa3aTciin
nomyJjiinuu: 4YuCJICHHOCTL, IUIOTHOCTB, POXKIAACMOCTb, CMCPTHOCTbL, HPHUPOCT,

Murpanus. JJuHaMuka 9iCcI€HHOCTH MOMYJISIUY U €€ peryJsius

Coo0111ecTBa U DKOJIOTHYECKAE CUCTEMBI

4.1

CooOmiectBo opraHu3smMoB — OuorieHo3. CTpyKTypsl OHOLIEHO3a: BHUAOBasd,
NPOCTpaHCTBEHHas1, Tpoduueckas (nuimeBas). Bunbl-nomuHantel. CBs3u B

OnoleHO3€e




4.2

Okosnoruueckue cucrembl (3kocucteMbl). [lonstue 00 »5kocucreme u
ouoreoneHoze. DyHKIMOHAIbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peayueHTbl. KpyroBopoT BemecTB M TIOTOK SHEPruu B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [IniieBsbie 1ienu u
cetu. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: OMoMacca, MPOAYKLUS.
DKOJIOTHYECKHE MUPaMUbL: MPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOHCTBa

9KOCUCTEM: YCTOWYMBOCTb, CAMOpEryJIsiiiysl, pazsutue. CyKueccus

4.3

[Ipupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WIH
HIMPOKOJIMCTBEHHOT'O JIeca.

AHTPONOTreHHbIE ~ 3KOCUCTEMBI. ATPOIKOCHUCTEMBL. Ypb603KOCHUCTEMBL.
buonoruueckoe u X034iCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpasue kak (akrop ycToiHumBOoCcTH 3KOocucTeM. CoxpaHEeHHe

OHMOJIOrMYecKOoro pa3HooOpasus Ha 3emiie
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Yuenue B.M. Bepnanckoro o Ouocdepe. I'paHuipl, cocTaB M CTPYKTypa
ounocdepsl. XKXuoe BemecTtBo u ero QyHkmun. OcobeHHOCTH OMOChEephl Kak
r7100aIbHOM JKOCHCTEMBL. J[MHAMHUYECKOe paBHOBECHME M OOpaTHas CBS3b B
onocdepe. KpyroBopoTsl BemecTB U OMOT€OXMMUYECKUE IHMKIIBI JJIEMEHTOB

(yrnepona, azora). 30HaIbLHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuecTtBo B O6nochepe 3emun. AHTpPONOTEeHHBIE U3MEHEHUs B Omocdepe.
['mobGanbHBIC YKOJIOTUYECKUE TIPOOIEMBI.
OcHOBa palMOHAJIBHOTO YINPABICHUS TPUPOAHBIMH peCcypcaMh H HX

ucnosib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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