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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHMONOTHH TEOPETHUECKYIO OCHOBY IS
OTIpENICTICHUST TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO MpeaMera
«buonorus» coctaBwiIM: KoHIEeNTyalbHble mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1IeJei, colepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LEIX U
OPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe TMOJIOXKEHUS O
cnenuduke OMOJIOTUH, €€ 3HAYCHUU B IMO3HAHUM KUBOUW MPUPOJIbI U 00ECIIeYEHUN
CYILIECTBOBAaHMS 4YelioBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OMpeIeNICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI IO OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMENsAx, 00 oOmen
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpEeACTBAMU
yueOHOro nmpeamera «buonorus», omnpeaenser o00sS3aTelbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHne Mo pas3ienaM H  TeMmam,
PEKOMEHYEMYIO ITOCJIEI0OBATEIBHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yUYaroIMnXCs.

B mporpamme 10 OuONOrMHM Tak)Ke YUYMUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
NEeSATENHbHOCTH/YUEOHBIX JEHCTBUNM OOY4YalOMIMXCAd MO OCBOCHUIO COJEpPKAHUS
OMOJIOTUYECKOTO 00pPA30BAHMSL.

B nporpamme no 6uoniorun (10—-11 xnaccel, 6a30BbI ypOBEHb) peaIn30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3yYE€HHHM OHWOJoruu, Onarogapss 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMupoBaHUEM €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOT'O MBIILIEHUS, IPEICTABICHUN O 3I0pPOBOM
o0Opa3e XM3HUM U OEPEKHBIM OTHOILIEHHWEM K OKpPY’Kalolleld MPUPOIHON cpere.
[ToaTomy Hapsxy ¢ W3ydeHHEM OOIIEOMOIIOTUYECKUX TEOPHUH, a TakKe 3HAHHM O
CTPOCHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYHIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM >KU3HU JJIsI PEIICHUS NPUKIIAIHBIX 3a7a4, B
TOM 4YHuclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIECO00PAa3HOro TMOBEACHUS B OKpYyXKawllled NpUPOJHOM cpele, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW MAESTENBHOCTH 4YeJIOBeKa Ha COCTOSIHME MPUPOJHBIX U
HCKYCCTBEHHBIX PKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKIIATHONW HAIIPaBICHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 0OECIIEUEHUS
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YCIIOBUM JUTSI PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMsi, KoOTOpas Ipeanojaraer (QopMupoBaHHE Yy  OO0ydarOImUXCA
CIIOCOOHOCTH aIalTUPOBAThCA K HW3MEHEHUSIM JWHAMUYHO Pa3BUBAOLIETOCS
COBPEMEHHOT'O0 MHpA.

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
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Ouonornueckas cucreMa», «CucrteMa M MHOroo0Opasue OpraHMYecKOro MHpay,
«IBONIONHUS KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lenp wm3yuyenus ydeOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYyYAIONIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAIBHOU
OpraHW3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHHue yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUN B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTixkeHue nenu u3ydeHus yudeOHoro npeamera «buonorus» Ha 6azoBoM
ypOBHE 00ECTIeunBaeTCs PEIICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUN O OHOJOTMYECKHX TEOPHSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIAX, CIYKaIllUX OCHOBOU
Uist OPMHUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOT0O0Opa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHS OPTaHU3AINH, BBIAAIONIUXCS OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMXCS IO3HABATENIbHBIX, WHTEJUICKTYyaJIbHBIX H
TBOPUECKUX CIOCOOHOCTEW B MPOLECCE aHadu3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHbBIX B3IVISIIOB, MAEH M MOJIXOJOB K HM3YUYEHHIO JKHUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcsi oOmeil KyJabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U ONBITA, MOJYYEHHBIX MpPHU
U3y4eHUU OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMUXCSd YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIBHOCTA YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM KUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHHS ATHICCKHUX
HOPM IpY IPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTrMYECKUX 3HAHUW [JIs TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPBI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

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 cucteme cpennero oOuiero oopasoBanusi yueOHbI npeamer «buonorusy,
U3y4aeMblil Ha 6a30BOM YPOBHE, SIBISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.
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Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011ero 00pa3zoBaHus
otBoAuTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34
yaca (1 gac B Hezento).

COJEPXKXAHME OBYUYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xkak Hayka. CBsi3b OMOJIOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMH U
JPYTMMHU €CTECTBEHHBIMU HayKamu, (puiocoueil, ITUKON, SCTETUKON U MPaBOM.
Ponr Ouonorun B (HopMuUpOBaHHHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTob1 TO3HAHUS KUBOUM MPUPOIbI (HAOMI0ICHUE, SKCIIEPUMEHT, ONKUCAaHUE,
u3MepeHue, kiaccudukanus, MOJETUpPOBAHUE, CTaTUCTUYECKas oOpaboTKa
JTAHHBIX).

JdemoHcTpanuu:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbios, /[x. Yorcon u @. Kpuk.

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

JlaGopaTopHblie U NpakTH4YeCKHe padoThI:

[Tpaxktuueckass pabora No 1. «lcmonb3oBaHuE pa3NMYHBIX METOJOB TMPHU
U3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3aIMS.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouoioruu. Otiandue
YKABBIX CUCTEM OT HEOPTAHUYECKOUN MPUPOBI.

CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YPOBHU OpPTaHHU3aIUN OMOCUCTEM:
MOJIEKYJISIDHBIM, KIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeoIeHOTHYECKH ), OnoCcepHBIiA.

JdeMoHcTpauuu:

Tabmuibr u cxembl: «OCHOBHBIC TIPU3HAKH JKU3HW», «YPOBHU OpraHU3AIUU
YKUBOU IIPUPOIBI».

Ob6opynoBanue: Moaenb moiiekyisl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKA. XHMHUYECKHUE DJIEMEHTBHI: MaKpOSJIEMEHTHI,
MHKPOAJIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMHA BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llogaep:xkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJKOB.
He3zameHnnmble n 3aMEeHHMBbIE aMHUHOKHUCIOTHL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHI ~O€IKOBOW MOJIEKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAS U
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YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buonormyeckue
byHKIIUU OCITKOB.

depmeHTHl — Ouosiorudyeckue kartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenupuyHocTtb. KodepMmeHnTsl. ButamuHsl
OTnnynst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBonapl:  MoHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kkcupu003a),
aucaxapunpl - (caxaposa, JakTo3a) MW Hojucaxapulibl  (Kpaxmaj, TJIMKOTEH,
LEeJUTI0I103a). buonornvyeckue (GyHKIMH YIIIEBOJOB.

Jlununel:  Tpurmuuepuabl, Gochomunuasl, crepouasl. [uapoduUIBbHO-
ruapodobHble  cBoiicTBa. buonornueckne ¢Gyukumm aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMMHUI0B KaK MCTOYHUKOB YHEPTHUU.

Hyxkneunoseie xucnmorel: JHK wu PHK. Hykieornaer — MOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu ¢pynkuun PHK.
Bunet PHK. AT®: crpoenue u pyHKIuu.

[uronorus — Hayka o kierke. Kiierounas teopus — npuMep B3auMOJICUCTBUS
uzeil 1 GakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUYEHUS KIETKH.

Knerka xak 1enoctHas >kuBasg cuctemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTasi HapykHas MemOpana, monekynsl JIHK kak renerwdeckuil ammapar,
CUCTEMa CHHTe3a Oerka.

Tunel KJIETOK: OJyKapuoTHuYecKas U Mpokapuotuyeckas. OcoOeHHOCTH
CTpOEHHUs MpokapuoTuueckor kieTku. Kiierounas crenka Oakrtepuil. CTpoeHue
3YKapUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, XWBOTHOM U
IpUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
dbyukuu. [1nasmaTnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{uronnasma u eé
opranouipl. OnHoMemOpaHHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
IU30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IIIACTUIBI.
[Tpoucxoxaenne MHUTOXOHIApUN u Tactua. Buael tumactun. HememOpanabie
OpraHoufbl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUONIH, PECHUYKH,
KIyTUKA. QYHKIIMU OPraHOWI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslii eHTp KieTku. CTpoeHue sjpa: siaiepHas o0010YKa,
KAapHOIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammer:  «PacnpeneneHne XHMMHUYECKHX 3JEMEHTOB B HEXHBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.
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Tabmunsl n cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoeKybl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «HykinennoBsie kuciotel. [JHK», «Ctpoenue mosiexybl
AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOW KIIETKH,
«CTpoeHHE pPACTUTENBHOM KIETKN», «CTpOoeHHE INPOKAPUOTHUECKOW KIIETKW,
«Ctpoenue sazipa KIEeTKn», «YIeBOAbD, «JIMIuasD.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTepUATbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlaGoparopHass pabora Ne 1. «l3yueHue KaTaJIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajasbl)».

Jlaboparopnas pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPAaCTCHUH,
KUBOTHBIX W OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpernapaTax U MX
ONMCAHUED.

Tema 4. ’KusHeneATeIbHOCTh KJIETKH.

OOmeH BewecTB, WK MeTadoIu3M. AccuMUIsLUs (TIacCTUYECKUl OOMEH) U
JUCCUMWISIIUSA (PHEpreTuueckuii oOMEH) — JBE€ CTOPOHBI €IMHOrO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U JHEPrMM B MOHMMAHUU
MeTabou3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPOdHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALIEHUN YHEPTUHU B KIIETKE.

®dotocunrte3. CperoBas u TemHOBass (as3el  (orocuHTeza. Peakuun
dboTocunTe3a. DPhekTUBHOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emuie. Bausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PAaCTEHUU.

XeMOCuHTEe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
KU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KJeTKe. PaciuersieHue BelecTB, BBIIEICHHE U
AKKyMYJUpPOBaHUE JHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukomus. bpoxkeHne m ero Buabl. KucaopoaHOE OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBaHue. D¢ hHeKTUBHOCTD
ASHEPreTUYECKOro oOMeHa.

Peakuum wmarpuyHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanus renermyeckod HMHpoOpMalnuM B KJIETKe. ['@HETHUYECKHM KOJ M €ro
cBoiictBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsauus — Guocunres
Oenka. Ortanbl TpaHcnasuuu. KoaupoBanue amuHOkuciaoT. Poibs pubocom B
OuocuHTese Oenka.
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Hexknerounsie ¢hopmbl sxu3nu — Bupychl. Uctopust otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOIO IMKJIa BHUPYCOB.
bakrepuodaru. bosesHn pacteHui, KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHonepuuura yenoseka (BMY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpuIlIMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbsnos, /1. . Usanosckuit, K. A. Tumupsses.

Tabmuubr u cxemsl: «Tumbl muTanusy, «Meradomusm», «MUTOXOHAPUSY,
«OHepreTuyeckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Crpoerue JIHK»,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanne: moaenu-antuinkanuu «Yasoenune JJHK wu tpanckpumnmmsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Mojaelb cTpykTypsl JJHK.

Tema 5. PazMHokeHre 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KiieTouHbIil 1UKJI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B WHTepdase. Permkanus — peaknus MaTPUIHOTO
cuateza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTITON THBIN U TaIUIOUIHBIN XPOMOCOMHBIE HaOOPHI. XpomaTtuisl.
[IuTonoruueckue OCHOBbI PAa3MHOXKEHUA W  HWHAMBUIYAJIBHOTO  Pa3BUTHUS
OPraHu3MOB.

Henenne knerkn — muto3. Craguu muto3a. Ilpouecchl, npoucxoadmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKN CMBICI MUTO34.

[Iporpammupyemas rubenb KJIETKU — aromnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioyioe U nmosoBoe. Bunpl 6ecrnonoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETATHBHOE Pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE NI CEIEKIUU.

[TonoBoe pazMHOKEHHUE, €70 OTIANYHS OT OECTIOJIOTO.

Meito3. Cragum meio3a. IIporecchl, nmpoucxoadiine Ha CTaauaxX Menosa.
[ToBenenne xpomocom B wmenose. KpoccuHrosep. buosiornueckuii CMbICT U
3Ha4YeHUE Meno3a.

l'ameTtorenes — mporecc oOpa3oBaHUA TOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie kene3pl: CEMEHHUKU U sIMYHUKH. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SMIEKJIeTKa) — CHEepPMATOreHe3 M OBOTCHES.
Oco0EeHHOCTH CTPOEHUS SAMLEKIETOK W crepMaro3ouaoB. OmioJ0TBOPEHHUE.
[Taprenorenes.
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NunuBunyanbHoe pa3BuTue (OHTOreHE3). ODMOpHUOHAIBHOE  Pa3BUTHE
(amMOpuorenes). Jtarnbl SMOPHUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHorene3. IloctamOpuoHanbHOe paszBuTHe. TUIIBI
MOCTAMOPUOHANBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JIUYyuHOYHOE). BrnusiHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIC
YpPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTAINU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupbr u cxembl: «DoOpMBI pa3MHOKEHUS OPraHU3MOBY», «JIBoWHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHU», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkneTku Oaktepuit», «CTpOEHHE TIOJOBBIX KIJIETOKY,
«Ctpoenne xpomocoMbl», «Knerounei mukm», «Pemmukamus JTHK», «Mwutosy,
«Meiosy, «IIpsmoe u HenpsMoe pa3zButue», «l'aMeTorene3 y MICKONUTAIOMINX U
yenoBekay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «Cnepmaro3ounbl
MJICKOTIUTAIOLIETO», «SIHIEeKIeTka MieKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIuIuKanuus «/leleHne KIETKW», MOJEIb
JIHK, monmens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaGmrompeHue mMuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopnas pabora Ne 4. «M3ydeHwe CTpPOECHHS TMOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenaparax.

Tema 6. HacsieAcTBEHHOCTH 1 KBMEHYHUBOCTH OPTaHU3MOB.

[Ipeamer u 3amauu reHeTuku. Mictopus pa3BUTUs T€HETUKU. POk nuTOI0TUN
U HSMOPHOJIOTUU B CTAHOBJIICHUU TEHETUKHU. BKianm pocCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THOPUAOIOTUYECKUM,
[IUTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTUUeCKHii). (OCHOBHBIE T'€HETUYECKUE
noHATUs. [ eHeTnueckas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKPEIIMBAaHUIM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NMPU3HAKOB, YCTAHOBJIECHHbIE . MeHenem.
MoHorubpumHOe CKpelmMBaHWe. 3aKOH €AMHOO0Opa3usi THOPHIIOB IEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [1oyIHOE U HEMOJHOE JOMUHUPOBAHHUE.

JluruObpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeIOBaHMS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUAHOTO  CKpEILIMBAaHUS.
AHanu3upymolee ckpemupanue. Mcrnonp30Banne aHanu3upyoIero CKpemuBaHus
JUTSI OTIpE/ICTICHUS TEHOTHIIA OCOOH.
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CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLICIUIECHHOMY HACJIEOBAaHUIO I'eHOB. HapylieHue cuemieHus reHoB B pe3ysibTare
KPOCCHHI'OBEpA.

XpOMOCOMHas1 TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHNE KAPTHI.

I'eneruka moma. XpoMOCOMHOE OIpeeneHue mnoia. AyToCOMbl U MOJOBBIE
XpoMocoMBl. ['omoramerHele W rereporaMeTHble OpraHusMbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBl ”3MEHYNBOCTHU: HEHACIICICTBEHHASI U HACIEACTBEHHAS.
Ponp  cpempl B HEHAcIEeOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(UKAITMOHHONW M3MEHUYMBOCTH. BapuarmoHHbIN ps 1 BapuallMOHHAS KPHUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KaUE€CTBEHHBIE NMPU3HAKU U MX
HOopMa peakuuu. CBolicTBa MOAU(UKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBennas, wiM TreHOTUNHYECKAs, W3MEHUYMBOCTh. KomOuHaTuBHAs
W3MEHUYMBOCTh. MeWo3 W TMOJOBOM TMPOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHYUBOCTU. MyTalnmoHHasi u3BMEeHUUBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Mpu4MHBI MyTalud. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclieACTBEHHOM n3menunBoctu H. . BaBuiiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUHBOCTb.

I'enetuka wenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T€HETUKHU
YeJIOBEKA: TeHEANIOTMYEeCKUH, OJIM3HEIIOBBIN, [IUTOTCHETHYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKH. CoBpemeHHOE ONpE/IEIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacnencTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: I'€HHBIE OOJIC3HH,
OOJIE3HN C HACJIEICTBEHHOW MpEeApacHoOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue ¥ TreHeparuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHATBI
3I0pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(UIAKTUKYU U JICUSHUS] TEHETUYECKUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHHUE MEIAMIIMHCKON
TE€HETUKU B MPEJOTBPALICHUHU U JIEYEHUN F€HETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. U. BaBunos.

Tabmuel ©W  CXEMBIL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH paCIICIUICHHS] M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUE,
«duTonornyeckue  OCHOBBI  AUTHOPUAHOrO  CKpelMBaHus»,  «Meio3y,
«B3anmoneincTBue aJUIeNbHBIX TE€HOB», «l'e€HEeTMYecKue KapThl PpPACTEHUM,
KUBOTHBIX U 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLUEIUIEHHOr0 ¢ mnosiom», «Kapuorumel yenmoBeka W KUBOTHBIX», «Buasl
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U3MEHUYUBOCTHY», «MoaudukainnonHas W3MEeHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBuw», « MyTalimoHHasi U3MEHUHUBOCTDY.

O6opynoBanue: Mojenu-anmaukauu «MOHOTMOpUIHOE CKpPELIMBAHUE,
«Henonnoe npomuHupoBaHue», «urnOpunHoe ckpenuBanue», «llepexpéct
XpOMOCOM», MHKPOCKOII W MHKporpemnapaT «Jlpo3odpumna»y (HOpma, MyTanuu
(dbopMBI KPBUILEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

Jlaboparopnas pabotra No 5. «M3yueHuwe pe3yslbTaTOB MOHOTHOPUIHOTO M
JUTUOPUIHOTO CKPEUIMBAaHUs y AP030(PHIiIbl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHas pabota Ne 6. «3yuenne MoaupuKarmOHHON N3MEHYHMBOCTH,
MIOCTPOCHHUE BapUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOID.

JlaGoparopHas padota Ne 7. «AHanu3 MyTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Tpaktuueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekniust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa U MPOLECC. 3apPOKICHHUE CENEKIUH W JTOMECTUKALMS.
Yuenue H. W. BaBunoBa o0 1eHTpaXx MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
OpoJia, ITaMM.

CoBpeMeHHbIE METO/bI CeNeKIIuU. MacCcoBbI U MHAUBUIYaJIbHBIH OTOOPHI B
CEJIEKIIMM DPACTEHUHW M JKUBOTHBIX. OlleHKa 3KCcTephepa. bin3kopoacTBeHHOE
ckpenuBanue — wWHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoicTBeHHOE CKpelIUBaHUE — ayTOPUIAMHT.
Otrnanéunas rtuOpuam3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIyYCHUE TIOJHUIUIOUAOB. JIOCTMKEHUSA CEIEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonorusi kak oTpacib NPOU3BOJCTBA. ['eHHas WH)KEHEepHs. ITallbl
co3nanusi pexomoOuHanTHoM JIHK wu TpanHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiionupoBanve BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojorydeckue W dTtudeckue  mpodbmembl. MO —  reHermuecku
MOJIU(ULMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:

[Toptpersl: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOUCXOXKACHUS W MHOTO0Opa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenmity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
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«Ilomumnonnus», «OOBEKTH OuOTEXHONOTUM», «KIieTouHble KyIbTypbl U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHKE U NIEPEHOC T'€HOB, XPOMOCOMY.

O6opynoBanue: MyJIsKHU TUIOJOB U KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuil «CeabCKOX035IUCTBEHHbBIE PACTEHUSI.

JlabopaTopHble U paKkTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METOJBI M JOCTH)KEHMSI CEJIEKIIMM pAacTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIHNIO, IIJIEMEHHYO bepmy,
COPTOMCHIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abDOpAaTOPUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KUIACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHA.

[IpeanocbulkM BO3HUKHOBEHUS JBOJIIOIMOHHOW TEOpUU. OBOJIIOLHUOHHAS
Teopuss U €€ MecTo B OHMOJIOruU. BiusHue 3BOJIIOIMOHHON TEOpUU HA pa3BUTHE
OHMOJIOTUU U IPYTHUX HAYK.

CeuzerenbctBa  3Bosonuu. [lameoHTOIOrHYECKHE:  OCIIEI0BATEIbHOCTb
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, TMEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxocTBo U pazinuue GayH u Gjop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA U PA3NUYUS SMOPHOHOB pPAa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTed Yy Bcex
OpraHU3MOB.

OomtonmonHass teopust Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUSA
JapBUHMU3Ma. JIBWKyIIHME CHUJIBI 3BOJIONUU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS W3MEHUYHBOCTb,
O6opb0a 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0OCHOBHbBIE TTOJIOKEHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJONHMKA BUAOB B Mpupojae. MyTallmOHHBINA
mpolecc M KOMOWHATHBHAasT M3MEHUYMBOCTH. [lomynsiMoHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTrpanus.

EcTtecTBeHHbII 0TOOp — HampaBiAlOmMi (akrtop 3BomtoUUA. DPOpPMBI
€CTECTBEHHOTO OTOOpA.

[IpucnocoOaeHHOCT, OPraHU3MOB Kak pe3yibTarT 3Bojtouuu. Ilpumepsr
IPUCTIOCOOJIEHU y OpraHu3MoB. ApoMoph03bl U HAMOAJANITAIIUY.

Bun u BupmooOpazoBanue. Kpurepuum Buga. OcHOBHble  (HOPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, IKOI0THYECKOE.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO

4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




MakposBomorusi. DPopMbl  ABONIONUU:  (PriieTUYECKas, JIUBEPreHTHa,
KOHBEpreHTHas, mapasuiesnbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxaeHne OT HECHelUaIu3upoBaHHBIX NpeakoB. [Iporpeccupyronias
crienuanu3anus. AJanTuBHAS pagualusl.

JdemoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Jdapeun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. Cesepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoIbIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanne», «EctecTtBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Uamoamantauum», «OO0mas aereHepauus,
«/IBmkymue cunbel 3Bofouuny, «Kapra-cxema wapmpyra mnyremectBuas Y.
HNapsunay, «bopsba 3a cymectBoBaHue», «IIpucrmnocobIeHHOCT OPraHU3MOBY,
«"eorpaduueckoe Bu1000pa30BaHNe», « IKOJIOTHIECKOE BUIO000PA30BAHUEY.

OO6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJh «OCHOBHBIE HAIpPaBJICHUS 3BOJIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue roIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpajguyeckas kapra wmupa, KojuieKuus «PopMbl COXPaHHOCTH
HMCKONIAeMbIX JKMBOTHBIX M pacTeHWi», Mojenb anmukamus «llepexkpéct
XpOMOCOM», BIaxHble npenapatbl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYIIKW», MUKpompenapat «/[po3odwmray (Hopma, myTtanmuu GOpMbI KPBIIBLEB U
OKpacCKH Tena).

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE )KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHUsI KU3HM Ha 3emiie: a0uoreHe3 W NaHcrnepMmus. XuMUUYEcKas
IBOMIOIUSL. AOHUOTEHHBIM CHUHTE3 OPTraHWYECKUX BEIIECTB U3 HEOPTaHMYECKUX.
DKCIEpUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKOW IBONMIOINH. HauanbHbIe Tanbl
ouosnornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [IepBble KIETKM M WX 3BOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.
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PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeickas u
nporepo3oiickas dpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKUU.

Me3so30¥cKas 3pa U €€ NepUOoIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOTOT€HOBBIN.

XapakTepuCTUKa KJIMMaTa U TE€OJIOTUUECKUX mporeccoB. OCHOBHBIE 3Tallbl
SBOJIIOIIMU PACTUTENILHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losiBIEHME, paciBET 1 BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro MHpa KaKk OTpakeHHe »3Boiouud. (OCHOBHbBIE
CUCTEMAaTUYECKHE IPYNIIbI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBiieHuil o
MPOUCXOKICHUN 4YellOBeKa. MeTonbl u3ydeHusi aHTpomnoreHesa. CxoactBa
pa3IMyuus 4eJI0OBEeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTtBenHas
U3MEHUMBOCTh M  €CTECTBEHHBIH o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaANMU U BETBU IBOJIOIMHU YEJIOBEKA: aBCTPAIONMUTEKH, YeloBEK
yMenbld, Yenmoek npsMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHusi, 00bEM IrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckas).  YepTsl  MPUCHOCOOJICHHOCTH  MpEJCTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4enOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmuupbl u cxembl: «Bo3HukHOoBeHHe CoJIHEUHON cucteMbl», «Pa3BuTue
OpraHh4YecKkoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJeTKa»,
«ITpokapuoTtnueckast kieTka», «COBpEMEHHAs CHCTEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHUS 4YEIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeumme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeI0OBEUECKUE Pach».

O6opynoBanue:  Mmyisiku — «lIpoucxoxnenne — yenoBeka»  (OKOCTHI
ABCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WIU
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
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pyomma, ckpebia), TEOXPOHOJOTHYECKas TaOiuIa, KOUICKIUS «DopMbl
COXPaHHOCTH MCKONAEMBIX )KUBOTHBIX U PACTCHUN».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne HckomaeMbIX OCTAaTKOB PAaCTEHUU U
KUBOTHBIX B KOJUIEKLIUSAX).

OKCcKypcusi «OBONIOIMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WM KpaeBeAUECKUI My3ei).

Tema 3. OpranusMbl U OKpYy:KaIIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjaui U pa3/esbl IKOJIOrMU. MeToIbl 3KOJOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOUTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3]YyIlIHAs, [OYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okosornueckue (aktopel. Knaccudukanus skoiorudeckux (HakTopoB:
abuoTuyeckre, OMOTHYECKHME M AaHTPOINOTeHHble. JIeHCTBHE 3KOJOTHYECKHX
(GhakTOpOB Ha OPTAHU3MBI.

Abunorndeckue (akTopbl: CBET, TEMIIEpATypa, BIaXHOCTb. POTONEPUOIN3M.
[Tpucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (bakTopBhLI. Buner OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAue€HHE OWOTHMYECKUX B3aUMOJEWUCTBUM MJisi CYILIECTBOBAHUS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH monyJsiuud. (OCHOBHBIE TMOKa3aTeau
NOMYJISILIMA: YHMCIEHHOCTb, IIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpauus. [[nHaMuKa YuCI€HHOCTH MOMYISUNUNA U €€ PEryJIsIiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, D. 'ekkensb.

Tabmumsr u cxembl: kapta «lIpuponnsie 30Hb1 3emiuan», «Cpeapl oOUTaHUA
opranuzmoB», «®ortonepuoausm», «llonmymannm», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTU NOMYJISIUUU UHPY30puu-Ty penbkuy, «IlunieBbie nenm.

JlabopaTopHbIe M IpaKkTHYecKue padoThbI:

Jlabopatopnas padorta Ne 3. «Mopdonorudeckne ocOOEHHOCTH PaCTEHUHN W3
pa3HbIX MECT OOUTAHUY.

JlabopatopHas pabota Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas padota Ne 2. «I[ToacU€T MIOTHOCTH MONMYJIALMIA pa3HbIX BUIOB
pacTEeHUI.

Tema 4. Coo01mecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.
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Coo0mrectBO opranu3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBa,
IpPOCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunabl-nomunantel. CBsi3u B
OHoLIEHO3E.

Dkoyiornyeckue cuctembl (d9kocucteMsbl). llonsitue 00 »sKocucTteMe H
ouoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpodudeckue (MUIIEBbIC) YPOBHH OKOCHUCTEMBI. [IWIEBbIE IEeMH U CETH.
OcHOBHBIE TIOKA3aTENM SKOCHUCTEMBI: OuMoMacca, MPOAYKIHSA. DKOJIOTHUYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCHUCTEM:
YCTOHYMBOCTh, CAMOpETYJIALUs, pa3BuTue. CyKieccus.

[Ipupoaubie S3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIIA TTUPOKOJIMCTBEHHOTO JIEca.

AHTpPONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3noobpasue kak Qaktop ycroilunBocTH 3kocucteM. CoxpaHeHUe
OHMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ounocheprr. XKuoe BemectBo m ero ¢yHkimu. OcobeHHOCTH Omochepsl Kak
r7100ampHOM 3KOCHCTEMBl. JlMHAMUYeckoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI AJIEMEHTOB (yTiiepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Onocdepe.
I'moGanpHbBIE PKOJOTHUECKHE TTPOOIICMBI.

CocymecTBoBaHme PUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Oounopa3zHooOpasusi Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBiICHUS] TMPUPOAHBIMU pecypcaMd M WX HCIOoNb30BaHHEe. JlOCTHKEHUs
OHMOJIOTHY U OXpaHa MPUPOJIBIL.

JdemoHcTpanuu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuiel 1 cxemsbl: «llumeBsle nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnpie coolmiecTBa», «llemn nwTanmsy, «IKoJOTHUECKAS TUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHsie
AHTPOTIOTEHHBIE ~ BO3JCHCTBUS HA  TOpupoay», «BaxHelmme HCTOYHUKU
3arpsi3HEHUS] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeMIIash COCTaBIIAIOIIAs
ouocdepo», «Paktopbl aerpaganuu nouBy, «llapHuKoBed 3PderT», «DaKkTOphI
PaIMOaKTUBHOTO 3arpsizHeHust Oumocdepsl», «OO0mas crpykrypa Ouocheps»,
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«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 0uocgepe», «kKpyroBopot azora B mpupoze».

OGopynoBanue: Mojelb-anminkanus «TunuuHble OMOIIEHO3bI», TepOapuii
«PacTtutenbHble cO00IIECTBaY, KOJJIEKIMH «buonieHo3y, «Bpenurenu BaxXHENIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapuu M KOJJIEKUWHM pacTeHUH U
JKUBOTHBIX, IIPUHALJICKAIIME K Pa3HBIM JKOJOTMYECKHM TIpyNraM OJHOIO BHJA,
Kpacnas xuura Poccuiickoii ®enepaiuu, M300pa’k€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOGHHUSI  OOyYaOIIMMHUCA TMPOrpaMM  CpeIHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JAMYHOCTHBIX pE3yJbTaTOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYarOIIUMUCS POCCUNCKON
rpaXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHUIO, HalWyue MOTUBAIlUM K  OOydYeHHI0  OuOJIOTHuH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JESATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, TPUCYIIIUMHU CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIEC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MHpeameTa «buonorus» JOCTUTAKOTCA B
CAMHCTBE YYCOHOM M BOCHHUTATEIBHOM JIEATCIHPHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJACHUSI W CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HUIMU JMUYHOCTH, MaTPUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HacCJIEAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKPYKarolen cpee.
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JIMYHOCTHBIE pe3yibTaThl OCBOEHUS YyuyeOHoro mpenmera «buonorus»
JOJIKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WLMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOE€XJECHHI, COOTBETCTBYIOIIMX
TPAaJIUIUOHHBIM IEHHOCTSAM POCCHUUCKOro OOIIECTBAa, PaCUIMPEHUE KUIHEHHOTO
ONbITA U OMbITA JIESITEIBHOCTH B IPOLECCE pealln3allii OCHOBHBIX HaIlPaBJICHUU
BOCIIUTATEJIBHON JIESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTH TPAXKJTAHCKOM MO3UIIMH 00YYArOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJ€Ha POCCUHCKOro OOIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
OMOJIOrMYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSTh COOCTBEHHYIO TO3UIMIO 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTb KOHCTPYKTHBHOTO
B3aMMOJEMCTBUS JIOJCH ¢ pa3HbIMU yOEXKACHUAMHU, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIBHBIM I0JIOKEHUEM;

TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHbIX, TO3HABaTEIbHBIX M HCCJIEAOBATENbCKUX 3a]a4, YBaXXKUTEJIBHOIO
OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXICHUH CIOPHBIX BOIPOCOB
OMOJIOrMYECKOTO COAEPKAHUS;

TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU WJICHTUYHOCTH,
NIaTPUOTU3MA, YBA)XEHUS K CBOEMY HApOdy, YyBCTBA OTBETCTBEHHOCTH IIEPEN
Ponunon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOM S3bIK U KYJIBTYpY,
IIPOLIOE U HACTOsALIEE MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K IMTPUPOJTHOMY HACHEAUIO M MAMSATHUKAM IIPUPOJIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPY/IE;

CIIOCOOHOCTh OLIEHHMBAaTh BKJIAJ POCCHUHCKHX YUYEHBIX B CTAHOBJEHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYECHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00I1IEeCTBA;

uaeitHas yOeXJEHHOCTh, TOTOBHOCTh K CIIyXE€HUI0 M 3amuTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;
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c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS I[IEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUH C
TpaaulusaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHUMAHHE SMOLIMOHAIBHOTO BO3/ICMCTBHUS JKMBOM MPUPOJbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GopMHUpPOBaAHUS KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJay4uns:

NOHUMaHUE W peaju3alus 370poBOro u 0Oe3omacHOro oOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUM U OTHbIXa, peryispHas Quznueckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

NMOHUMAHWE IIEHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHWE TIOCIEJACTBUN W HEMPHUATUS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
AJIKOT0Jisl, HAPKOTHUKOB, KypEHHS);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYIO0JIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATh TaKyI0 JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cdepaMm npodhecCHOHANbHOU JeSTEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccu U peanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
IPOTSKEHUU BCEH )KU3HH;

7) 3K0JI0rN4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pPa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;
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NOBBIIEHUE YPOBHS OSKOJOTMYECKOW KyJIbTYypbl: MNPUOOPETEHHE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB UM OLIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroIIEU CPEbI;

OCO3HaHWE TIO00ATBHOTO XapaKTepa SKOJOTMYECKHUX MpoOJeM MU MyTed HuX
peIIeHuUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh TMPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHUHU
3HaHWA W YMEHHUS TIpU PEIICHWW MpoOJieM, CBS3aHHBIX C palMOHAJIHHBIM
IPUPOJIONOIB30BaHUEM  (COOJIO/ICHHE  TMpaBW  TOBEJACHUS B MPUPOJE,
HaNpaBlIEHHBIX HAa COXpPAaHEHHE pPAaBHOBECHS B SKOCHUCTEMaX, OXpaHy BHJOB,
IKOCHUCTEM, OHOChephI);

AKTUBHOE HENpHUSATHE JEHUCTBUIM, TPUHOCAIIMX BpEI  OKpyKarouen
IPUPOJTHON cpefie, YMEHHE MPOTHO3WPOBATH HEOIAroNpHUsTHBIE SKOJIOTHYECKUE
MOCTICICTBUS IPEATNIPUHUMACMBIX ICHCTBUHN U MPEAOTBPAILATh UX;

HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHSI, YKOJIOTHIECKON KYJIbTYPHI,
OIbITa JesITeIbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCS UMH B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAIBHOU
NPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JAEITETbHOCTH SKOJOTHIECKON
HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTE
KYJBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOM KYJIbTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crnenu@uKkd OUOJIOTMM Kak HayKd, OCO3HaHUsA €€ poJu B
(dbopMUPOBaHUN PAIMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAloIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeIOBEKa U
oOmiecTBa, B IO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXPaHEHUs PUPOJIHOTO PAaBHOBECHS;

yOEeXKIEHHOCTh B 3HAUMMOCTU OMOJIOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHrnss HOBOTO YPOBHS Pa3BUTHs MEAWIIMHBI, CO3aHHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIIaTh PECYpCHblE  MPOOJEMBbI  Pa3BUTHSA
YeJI0BEYECTBAa, IOUCKA MyTeH BBIXOJA U3 INI00AbHBIX IKOJIOTUYECKUX MPOOIEM U
ofOecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCTIONIb30BAaHUIO TPHUPOJHBIX PECYpCOB M (DOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMYECKUX 3HAHUHW B LEJIX
MOBBINICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
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COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOydwaromuxcs, Gpopmupyemon
IpU W3YYCHUH OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHWS /I aHajuu3a u
OOBSCHEHHSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMCHHE JellaTh OOOCHOBAHHBIC 3aKJIFOUYCHHS HAa OCHOBE HAy4YHBIX (AKTOB W
UMEIOIIUXCS JAaHHBIX C IICJIBIO TIOJYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKWE 3HAHHS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HAHHWE IIEHHOCTH HAYYHOU [EATEeThHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IIPOEKTHYIO M UCCIIEOBATENBCKYIO JIEATEIPHOCTh HHINBHUYaILHO U B TPYTIIIC;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TIIOJYyYCHHUIO HOBBIX 3HAHWA TIO OHWOJOTUH B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsS ydueOHoro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINe
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SBJICHHE, IPOLECC,
CUCTEMA, HayuyHbIN (haKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCClIeIOBaHUE,  HAONIOJIEHHE, HM3MEpPEHHE, OKCIEPUMEHT U APYrux),
yHHUBEpCajbHble ydeOHble JeHCTBUS (TIO3HABAaTeNbHBIE, KOMMYHHUKAaTHUBHBIC,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
ITPaMOTHOCTH ¥  COIMAJbHOW KOMIIETEHIIMH OOydYaromuXcsl, CIIOCOOHOCTh
o0yJaromuxcst UCTIONIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHbIE JEHCTBUS B
MTO3HABATEIBLHOU U COI[MAIIBHON ITPAKTHUKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHEr0 OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAIbHBIMHA yueOHbIMH NMo3HABaTeJIbHBIMH
JIeMCTBUSIMM

1) 6a30Bble JIOrHUYeCKHE TeHCTBHUS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, CHHTE3a, CpaBHEHMUSI, KjIaccuuKaIuu, 0000IIeH s ), pACKPBIBATh CMBICT
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OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHBIC NMPU3HAKU, YCTaHABIUBAThH
CBSI3U C IPYTUMH TOHSITHUSIMH ),

ONpeNeNiaTh IeNu JACATEeIbHOCTH, 3aJlaBasi MmapamMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YIIbTATHI ACSATEILHOCTH C MTOCTABJICHHBIMHU LICJISIMU;

UCITOJIb30BaTh OMOJIOTUYCCKHE MOHATHUS JUIs 0OBSICHEHUS (PAaKTOB M SBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

MPUMEHSITh CXEMHO-MOJEJIbHBIC cpeacTtBa IS IIPEICTaBIICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a
Tak)k€  MPOTUBOPEYUH  pa3sHOTO  pPOJAa,  BBISIBIECHHBIX B Pa3iIMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIAH PENICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepPHAIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OIIEHUBATh PUCKH TOCJICICTBUHN JEATEIbHOCTH,

KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCCIIe0BATEIbCKUE 1eHCTBUA:

BJIQJIETh HABBIKAMU YUEOHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus MTpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEILICHHS TPAKTUUECKUX 3a]1a4, TPUMEHEHUIO
Pa3JIMYHBIX METOOB MO3HAHMS;

UCIIOIb30BaTh PA3IMYHBIC BUJIBI JIESITEIBHOCTH 10 TOJYYEHHUIO HOBOIO
3HaHUS, €r0 HUHTEPIpEeTalN, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIC TIPU CO3/IaHUH YICOHBIX U COIUATBHBIX TPOCKTOB;

dbopMupoBaTh Hay4YHBIN THUIT MBIIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUIMU U METOJIAMH;

CTaBUTh M (HOpMyJIHMpOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh NIPUYMHHO-CJIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS, HaXOJWUTh apryMEHTHI [JIs JOKa3aTeIhCTBa
CBOUX yTBEPXKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTCPUH PEILLICHHUS;

aHaJTM3UpPOBaTh TMOJYYEHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3BMEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;
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OCYIIECTBJISTh IIE€JICHANIPABICHHBIM MOUCK MEPeHOca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATENBHYIO W MPAKTHUECKYIO O0JIacTH
KU3HEICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OpUTHHAIbHBIE MOIXOJbI M pElICHus,
CTaBUTH MPOOJIEMBI M 3a/1a49H, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPHEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHHKAX WH(MOpMAIUH (TEKCTEe YU4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHUYECKHX CIIOBaApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBATh
UHGOPMAITUIO PAa3IMYHBIX BUIOB B (HOPM MPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTH M HETIPOTUBOPEUNBOCTD;

(dbopMyIHpPOBaTh 3aMPOCHl U TMPUMEHSTh PA3TMYHBIE METOJBI MPU TIOUCKE H
otOope Oumonornueckoil nHpOpMaIuu, HEOOXOUMOM NIl BBIMIOJHEHUST yU4eOHBIX
3azay;

npUOOPETaTh OMBIT WCIOIB30BAHKUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJI30BAHUS PA3IMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaJbHYI0  (OpMYy  MpeACTaBICHUS
ounosornyeckoi nHbopMmaruu (cXeMbl, TpadUKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyTOe);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouojornyeckor HHPOpMaNUEH: TPUMEHATh XUMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMyJibl, ab0peBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HATJISTHOCTH;

BJIAJCTh  HABBIKAMHM  PACO3HaBaHWA W 3aUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO yIaCTBOBATh
B JMAJIOTE WM JUCKYCCUU TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCHUTENILHO BBITIOJHEHUS TpeJjiaraeMon
3a/1ayd, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH TMO3HUIIMH JIPYTUX YYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHHs, MOHUMAaTh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;
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BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICUCTBHSI, TTOHUMATh
HaMEpEeHUs JIPYTUX JIOJIeH, MPOSBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3bIKOBBIX CPEJ/ICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHJIHOW U WHIUBUIYTHHOM
paboThI MpH PEIICHUU OUOJIOTHYECKOM MpOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPU PEIICHUH YIeOHOMN 3a/1a4;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C yd4€TOM OOmHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr0 YJIEHA KOJIJIEKTUBA;

NPUHUMATh IEJIM  COBMECTHOM  JESATEeIbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pactpenensiaTh pojad ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3yJbTaThI
COBMECTHOM paboThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJa M Ka)XXJOTO yYaCTHHKAa KOMAaHJbI B
001IMif pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejsiaraTb HOBBIE IIPOEKTHI, OLEHHBATh UJEU C TMO3UIUUA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISTh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaIIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpa)KEHUE, ObITh MHUIIMATUBHBIM.

OgJjaieHne YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHOJIOTMUECKUE 3HAHWS JUIs BBISBICHUA TPOOJIEM U UX
pelIeHus B 5KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN I1ICJIEBBIE W CMBICIOBBIC
YCTAHOBKHU B CBOMX JCHCTBUSX W MOCTYINKAaX MO OTHOILICHUIO K JKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILUECTBIISITh MO3HABATENbHYIO JACSATEIbHOCTD, BBISBIATH
po0eMbl, CTaBUTh U (HOpPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTeIbHON
NESATeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEHIeHUs MpoOJeMbl C  y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHHUH;

JaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacmupsTh paMK{ y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;
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croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW JPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LIESAM;

BJIaJIeTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HX pPE3yJbTaTOB U
OCHOBaHWM, UCIOJIb30BaTh MPUEMBI pedICKCUU MJIs OLCHKH CUTYyalluu, BBIOOpa
BEPHOI'O PEIICHHUS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPU aHajdu3e pe3yJbTaToB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M IPYTrUX:

IPUHUMATh ce0sl, MTOHMMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPU aHajdu3e pe3yJbTaToB
NEeATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbel COO mo Ouonoruum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM MO OCBOCHUIO, HHTEPIPETALUU U
peo0pa3oBaHUI0 3HAHUM, BUIBI JESTEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B PA3WYHBIX YUE€OHBIX CHUTyallUsIX, a TaKXe B peaIbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbIe
pe3yNbTaThl MPEACTaBICHBI IO TOJaM 00yUYeHUsI.

[IpenMeTrHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» ¢ 10
KJ1acce JOJIKHBI OTPAKATh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECTE U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTHHBI MUpa MU HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl peLICHUs dKU3HEHHBIX 3a71a4;

YMEHUE paCKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WM TOHSITHI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB W TPEBpAIICHUE
BHEPTHH), TOMEOCTa3 (CAMOPETYJISIUs), YPOBHEBAsI OPraHU3AIMS JKUBBIX CUCTEM,
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CaMOBOCITpOU3BeIeHNE (PENpPOyKIHs ), HACIEeICTBEHHOCTh, U3MEHUUBOCTb, POCT U
pa3BUTHE;

yMEHHE W3JIaraTh OWOJIOTMYECKHWE TEOpUH (KJIETOYHAsA, XpOMOCOMHas,
MyTallMOHHAsI, LEHTpaJlbHasg JOrMa MOJEKYJSIpHOM Ouosioruu), 3akonbl (I
Meunpnensa, T. Moprana, H. 1. BaBuiioBa) u ydyenust (0 LeHTpax MHOTrooOpas3usi u
IPOUCXOXKJIEHUS KyJIbTypHbIX pacteHuil H. M. BaBuiosa), onpenensts rpaHULlbl
UX MMPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO TIO3HAHUA B OMOJIOTUHU: HAOIIOJACHNUE U
ONHCAaHUE JKUBBIX CUCTEM, MPOIECCOB U SIBICHUN, OpPraHU3alUs U TPOBEICHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBW)KEHHUE  THIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXIY HCCIIEyEMbIMU BEJIWYMHAMH, OOBSICHEHHE IOJIyYEHHBIX
pE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TMOHATUW, TEOPUHW M 3aKOHOB, YMEHHE
JieNaTh BBIBOJBI HA OCHOBAHUH MOJTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNATh CYLIECTBEHHbIEC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBpALICHUs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKOoro oOMEeHa, XEeMOCHHTe3a, MHUTO3a, Meio03a,
OIJIOIOTBOPEHUS, PA3MHOXKCHHS, WHIUBUAYaJIbHOTO pa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

YMEHHME NPUMEHSATh MOJyYEeHHbIE 3HAHUS i1 OObSICHEHUS OMOJIOTMYECKUX
IIPOIIECCOB W SIBJICHWUM, JJISl MPUHSATHUS MPAKTUYECKUX PEIICHUH B MOBCEAHEBHOU
KU3HU C IeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS WU 3I0POBBS
OKpYKaIOIIMX JIOACH, COOMII0IEHUsI HOPM IPaMOTHOTO TIOBEJICHHUS B OKpY KaroIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOM  Ouosornn W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJayd Ha MOHO- H
IUTHOPUIHOE CKpEIlMBaHUE, CLEIUICHHOE HaCJleIOBAaHUE, COCTaBISATh CXEMbI
MOHOTHMOPHU/IHOTO CKPEIIMBAHUS ISl MpPEJCKa3aHMsl HACJIEIOBAaHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTU4YecKue padoThl, COOIIOIATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(GOPMALIUIO
OMOJIOTMYECKOTO COJEP)KAaHUS, BKIIOYAIONIYK0 IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBa MacCOBOW MH(MOpMALUU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOIIOTHUH,
MeAHIINHE, OMOTEXHOJIOTUH;
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YMEHHE CO3/1aBaTh COOCTBEHHbIE€ NHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
00001mast Ouosiorndeckyro MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUITHBIN anmapaT OMOJOTUH.

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS yueOHOTO mipeamera «buonorusy ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOT'O MHPOBO33PEHHMs, O BKJIAJ€ POCCUICKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEIEHUS KU3HEHHBIX 3a7a4;

YMEHHUE PpACKpbIBATh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB WU TOHSITHM:
BU/I, TOMYJISALUS, TeHODOH/, PBOIIOLMS, ABIKYIIUE CHIbI ((PAaKTOPBI) DBOJIIOINH,
IPUCHOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTMYECKUE (PAKTOPBHI,
DKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, LENU UTaHU,
IKOJIOTHYECKas Tupamua, OnoreoreHos, onocdepa;

yMEHUE Hu3arath OWOJOrMYecKue Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. baspa, uepenoBaHusl IJaBHBIX HalpaBiI€HUN U
nyTteii spomoruu A. H. Ceepuoa, yueruss o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI X TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

yMEHUE BIJIaJIETh METOJIAMU HAYYHOTO MMO3HAHUS B OMOJIOTUM: HAOIIOACHUE U
ONMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB W SIBJIEHUM, OpPraHu3alus W NPOBEJCHUE
OMOJOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHUE  THIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXIY HCCIIEyeMbIMU BEJIWYMHAMH, OOBSCHEHHE IMOJYYEHHBIX
pEe3yJIbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJOB, TOMYJALMNA, TMPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOT€OoEHO30B M  JKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTU
OpraHU3MOB, JEUCTBUS SKOJOTMYECKHX (PAKTOPOB Ha OpPraHu3Mbl, MEepeHoca
BELIECTB M IIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPyroBOPOTa BEIIECTB U OHMOTr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS Uil OOBACHEHHS] OMOJOTHMYECKHX
IIPOLIECCOB U SIBJICHUM, JUISl IPUHATHS NMPAKTUYECKUX PEUIEHUN B IOBCEIHEBHOMU
KHU3HU C MeNplo obecredeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKpY’KaroIIMX J0AeH, COOII0IEeHNsI HOPM I'PaMOTHOTO TIOBEJIEHHUS B OKpY KaroIen
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IPUPOAHON cpejie, MOHUMaHWE HEOOXOJMMOCTH WCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JJIsl PAIlMOHATILHOTO MTPUPOIOTIOIb30BAHMS;

yMEHHUE pemiaTh dJIeMEHTApHbIC OMOJOTHYECKHE 3a/1aud, COCTaBIISATH CXEMbI
NepeHOoca BEIleCTB U YHEPTUU B IKOCUCTEeMax (LIeTH MUTaHusA);

YMEHUE BBITOJIHATh JIA0OpAaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHUBATh MW WHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTHYECKOTO  COJEP)KAaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHUSA W3
Pa3ITUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAINH, HAYIHO-TTOMYJISIPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00ajJbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMECHHBIC M YCTHBIE COOOIICHUS,
000011251 OMONOTUYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHMKOB, TPAMOTHO
WCIIOJIB30BATh OHITUITHBIN armapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB (uu¢posbie)
Kontpoasnbie | IlpakTuueckue
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypchl
bu6mmnoreka [JOK
1 b 2 .
HOTIOTILL KAl HayKa 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMBI U HX 1 bubmuoreka [JOK
OopraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTaB U g 1 bu6mmoreka [IOK
CTpOEHHE KIETKU https://m.edsoo.ru/7f41¢292
b K
4 KusHenesaTeapbHOCTh KIETKHA 6 nomorexa LO
https://m.edsoo.ru/7f41¢292
Pa3zMHoOXeHue u
5 WHJIUBUYaIbHOE Pa3BUTHE 5 1 bubmorexa HOK
FHBHZLY P https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacaencrsennocTs u g 15 Bbu6mmorexka [JOK
W3MEHYMBOCTh OPTaHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHu3MOB. 3 bubnnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [IOK
8 Peseparioe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 14 0 4
I1O ITPOT'PAMME

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO

4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumenoBanmue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoThI padoThI
pecypchl
| OBOIOLIMOHHAS 9 1 bubmuotexa [JOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHME U
bu6mmorexa [IOK
2 pa3BUTHE )KM3HU Ha 9 0.5
https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3Msl 1 5 1 bubnmnoreka [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1
4 9KOJIOTHYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nmoreka [JOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 )5
YACOB I10 ITPOI'PAMME '
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
[1]
Jlj/-n Tema ypoxa Bcero Kontpoabutie | Mpakririeciite fl[:;'-?eﬂl/lﬂ :)Ig;)bal;(())l;?:enbﬂme
padoTsbI padoThI
pecypcsl

1 buomorus B cucreme Hayk 1 https://m.edsoo.ru/216c645¢
MeTo1bl TO3HAHUSA KUBOM
npupobl. [IpakTuyeckas
paborta Ne 1

2 «Hcnonp3oBanue 1 0.5 https://m.edso00.ru/2636364b
pa3IUYHBIX METO/I0B MPU
U3YYCHUU OMOJIOTHIECKIX
00BEKTOBY

3 broOrHHeckie CHCTeME, 1 https://m.edsoo.ru/ca2 lccbe
MPOLIECCHI U UX U3YyUYEHHE

4 XHMHHCCKHI COCTAB KICTKH. 1 https://m.edsoo.ru/1777ba96
Bona u MuHepaibHbIE COTN

5 beaiat. Coctas u ctpoetite 1 https://m.edsoo.ru/b54c5a43
0enKoB
DepMeHThl —
OHOJIOTHYECKHe
KaTaJn3aTOPHI.

6 JlaboparopHas pabota Ne 1 1 0.5 https://m.edsoo.ru/cld11laca
«3ydyeHune KaTaauTH4ecKon
aKTUBHOCTH (hepMeHTOB (Ha
pUMEpPe aMIIIa3bl WIN
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KaTaasbl)»
7 Yraesonsl. JIunuasl 1 https://m.edsoo.ru/5d1cef76
HyxknenHoBbIE KUCTOTHI.
8 1 https://m.eds00.ru/948bf536
ATD
Hcropust u meToasl
9 W3YUYCHUS KIIETKH. 1 https://m.edsoo.ru/b3ab8e68
Kunerounas Teopus
10 KueTka kak vienocTsas 1 https://m.edsoo.ru/5c5ca96a
JKUBasl cUCTeMa
CTpoeHue 3yKapuoOTHYECKOM
kieTku. JlaboparopHas
pabota Ne 2 «3yuenue
CTPOEHHUSI KJIIETOK PACTEHUM,
11 KHUBOTHBIX, TPHOOB H 1 0.5 https://m.edsoo.ru/da486e89
OaxTepuii Mol MUKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIICaHUE
12 Obmen semects min 1 https://m.edsoo.ru/b53dd961
MeTaboIH3M
13 ®doTocuHTE3. XEMOCHUHTE3 1 https://m.edsoo.ru/121ae93a
14 DHepreTuYecKuii 0OMeH 1 https://m.edso0.ru/4a9675c8
JKU3HEHHBIN [TUKIT KJIETKH.
Jlenenue knetku. MuTos.
15 Jlaboparopras padora o 3 1 0.5 https://m.edsoo.ru/6e28ab92
«Habnronenne MuTo3a B
KJIETKaX KOHYMKA KOpPEeIKa
JyKa Ha TOTOBBIX
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MUKpOIpenapaTax»
bu o .P

16 OCHHTES DEJIka. TeaKtit 1 https://m.edsoo.ru/Scctfbebs
MaTPUYHOI'O CUHTE3a
Tpancnsmnus — OHOCUHTE3

17 1 https://m.edsoo.ru/396ea3f2
Oenka
Hexinerounnie hopMEI

18 Gop 1 https://m.edsoo.1u/8177638b
KU3HU — BUPYCHI
Do

19 PMPT PAsMHOMCHI 1 https://m.edsoo.ru/96a7fce8
OpraHU3MOB

20 Metios 1 https://m.edsoo.ru/fad784a8
OO0pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
Orm1010TBOpPEHHE.

21 JlaGopaTtopHnast pabota Ne 4 1 0.5 https://m.edso0.ru/6373f7d2
«3yuenue cTpoeHust
[IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
MuanmuBuayaabHOE pa3BUTHE

22 A y p 1 https://m.edsoo.ru/2a4596¢e4
OpraHU3MOB
I'enetuka — Hayka o

23 HACJIEICTBEHHOCTH U 1 https://m.edsoo.ru/fc39b86¢
A3MEHYUBOCTHA
3aKOHOMEPHOCTH

24 HACIC/OBAHA TIPH3HAKOB. 1 https://m.edsoo.ru/621af1dd
Mounorubpuanoe
CKpELIUBaHUE
Jurndpuanoe

25 1 https://m.edsoo.ru/b8f7fe72
CKpelIuBaHKe. 3aKOH
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HE3aBUCHUMOI'O
HacCJICOJOBAaHUS IPU3HAKOB

26

CuernuieHHOe Hacae0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yJIbTaToOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKPCIIUBAHHS Y PO30(HITBI
Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/634751fe

27

I'enetuka nmoma.
HacnenoBanue npu3HakoB,
CLEIUIEHHBIX C [IOJIOM

https://m.edsoo.ru/472b3f35

28

HN3MeHYnBOCTb.
Henacnencrsennas
U3MEHYHMBOCTb.
JlaGopaTopHas pabota Ne 6.
N3yuenue
MOIU(DUKAITTOHHOM
U3MEHYMBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psia U
BApUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/a8 1bbff1l

29

Hacnenctennas
U3MEHYUBOCTb.
JlaGopatopnas pabota Ne 7.
«AHanu3 MyTauuu y
JIPO30( MBI HA TOTOBBIX
MHUKpOTIpenapaTax»»

0.5

https://m.edsoo.ru/b3c33d24
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30 I'enetuka gemoBeka 1 https://m.edsoo.ru/9a8c8d99
PesepBHBIi ypOK.
O00011IeHIE TTO TEME
31 1 https://m.eds00.ru/879866¢6
«HacnencrBeHHOCTE U
W3MEHYMBOCTH OPTAaHU3MOBY»
32 Cenexius Kax Hayka 1 https://m.edsoo.ru/fcf6d1d6
IpoLECC
MeTobI M TOCTHKEHHUS
33 CEJICKI[MU PACTCHUI 1 1 https://m.edsoo.ru/aeal 7cfc
JKUBOTHBIX
b
34 HOTCRHOIOTIDL Kaic OTpacitb 1 https://m.edsoo.ru/b94f9a7e
MIPOU3BOICTBA
OBIIEE KOJIMYECTBO HACOB 34 0 4
110 ITPOI' PAMME
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11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
Ne Jara undgpoBbie
Tema ypoka Kontpouabnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypcsl

DBOJIIOLMS U METOJIbI €€

1 5 s 1 https://m.edsoo.ru/f765¢251
U3y4YeHUs
Hcropus pazsutus

2 MIpPEICTaBICHUI 00 1 https://m.edsoo.1u/f7236852
IBOJTIOINH

3 MuUKpO3BOMIOLMS 1 https://m.edsoo.ru/92e2cb7c
[Honmynsauus xax
3JeMEeHTapHasi eAMHUIA
BU/JIA U HBOJIIOLUU.

4 JlabopaTtopHas padota Ne 1 1 0.5 https://m.edsoo.ru/6¢23fece
«CpaBHEHME BUJIOB 110
MOP(OIOTHUECKOMY
KPUTEPHUIO»
JIBHKyIIME CHUIIBI

5 (anmemeHTapHbIe (AKTOPHI) 1 https://m.edsoo.ru/c9ca7ec2
HBOJTIOIIUHU
EcrecTBeHHbIl 0TOOD 1 €10

6 P 1 https://m.edsoo.ru/6e175a57
bopmbI
Pe3ynbpTatsl sBOIIONMY:
MPUCTIOCOOTIEHHOCTD

7 P 1 0.5 https://m.edsoo.ru/2d74ael9
OpPraHU3MOB U
BUJI000pa3oBaHueE.

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO

4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP

07.09.26 14:40 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19

JlabopaTtopnast pabota Ne 2
«Ommcanne
MIPUCTIOCOOICHHOCTH
opraHu3mMa u €€
OTHOCUTEIILHOTO XapaKTepa»
Hanpasnenus u nytu

8 p y 1 https://m.edsoo.ru/cec9b353
MAaKpO3BOJTIOLIMHI

9 HeobpaTumocTs 3BOMIONINAN 1 https://m.edsoo.ru/88f6dcd6
Uctopus xxu3nHu Ha 3emiie u

10 . 1 https://m.eds00.ru/19b89985
METO/bI €€ N3YUEHUS
T'unores3sl IPOUCXOKICHUS

11 p a 1 https://m.edsoo.ru/7f268fle
SKU3HU Ha 3eMiie
PasButne xxu3Hu Ha 3emMiie

12 1 https://m.edsoo.ru/45189341
0 3paM U Nepuoiam
OCHOBHBIE dTaIlbl PBOJIIOIINU
PACTUTENIBHOTO U dKUBOTHOTO
mupa. [IpakTudeckas pabora

13 Ne 1 «M3yuenune 1 0.5 https://m.edsoo.ru/f256a36b
HICKOITIAa€MBIX OCTATKOB
pacTeHUl U KUBOTHBIX B
KOJUIEKIIUIX)
CoBpeMeHHAas cucTeMa

14 p 1 https://m.edso00.ru/58f9116e
OpraHUYEeCKOTro MUpa
OBOJTIONYS YEJIOBEKA

15 H 1 https://m.edsoo.ru/b4c1d468
(anTpOTIOTEHE3)

BIDKYIIHE CHIILI ((paKTOPEI

16 A yit (@ pe1) 1 https://m.edsoo.ru/7ad55eb9
aHTPOIIOTeHE3a

17 OCHOBHBIE CTaIUU 1 https://m.eds00.ru/81d88b86
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9BOJIIOLIMU YeJIOBEKa
UenoBedeckue pachl U
18 MIPUPOJHBIEC AaNTallUN 1 https://m.edsoo.ru/2374alel
YyeJloBeKa
Pe3epBHBIit ypoOK.
O06o011eHne 1o Teme
19 1 https://m.edsoo.ru/dd4662c2
«Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3emiie)»
20 DKOJIOrUsl KaK Hayka 1 https://m.edsoo.ru/abf8cb57
21 Cpenbt obuTaiis 1 https://m.edsoo.ru/9d2ca73f
9KOJIOTHYECKUE (PaKTOPbI
AblunoTtndeckue (HaKTophI.
JlaGopatophas pabota Ne 3.
«Mopddonoruueckue
O0COOEHHOCTH pacTeHUH U3
22 Pa3HBIX MECT OOUTAHUS. 1 0.5 https://m.edsoo.ru/afad9188
JlaGopaTopHnas pa6ota Ne 4.
«BinustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB
KoJIeyca»
23 buotuueckue pakTops 1 https://m.edsoo.ru/a4928c61
DKOJIOTHYECKUE
XapaKTePUCTUKU
24 HOTIYIIATLIH. HpaKTH?eCKaH 1 0.5 https://m.edsoo.ru/d6945d54
paborta Ne 2 «Iloacuér
IJIOTHOCTH NOMYJIALAN
Pa3HBIX BUJOB PACTCHUI
25 Coo0riecTBa OpraHu3MOB — 1 https://m.eds00.ru/88d19¢62
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OMOLIEHO3
)

26 KOTOTHHACCKHE CHCTEMBT 1 https://m.edsoo.ru/l1ead9dff
(3K0CHCTEMBI)
OCHOBHBIE TOKA3aTENN
3KOCHUCTEMBI.

27 DKOJIOTMYECKUE TUPAMUBI. 1 https://m.edsoo.ru/8cb85173
CBOICTBa 3KOCHUCTEM.
Cykueccust

28 [IpupoaHbie 3KOCUCTEMBI 1 https://m.edso00.ru/738929d3
A

29 HTPOTOTCHHBIC 1 https://m.edsoo.ru/c5534e2d
DKOCHUCTEMBI
b — 0

30 mocgepa — riobanbias 1 https://m.edsoo0.ru/6¢4997cf
3KOCHUCTEMA 3eMITH
3

31 aKoHoMepHocTH 1 https://m.edso00.ru/c929ffbc
CyIIeCTBOBaHUS OMOChEPHI
YenoBeyecTBO B OHO

32 FI0BEUCCTBO B OHOCHEpE 1 https://m.edso0.1u/482d6168
3emin ttps://m.edS00.1ny/%6,d6 106
C

33 OcymeCTBOBaHHe HpHpOI{LI 1 htt[zs://m.edsoo.ru/eeZb94a4
1 4EeJI0BEYECTBA
Pe3epBHbIil ypoK.
O000111eHNE TEMBI

34 1 https://m.edsoo.ru/82¢3bb5f
«Coo011tecTBa u
3KOJIOTMYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB 34 0 )5
10 ITIPOTPAMME ’
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CchopMupoBaHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTMH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpPAa U HAyYHOTO MHPOBO33PEHHUS; O
BKJIa/Ie POCCHHCKUX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (yHKIMOHAJIBHOW TI'PaMOTHOCTH 4YellOBeKa MJIsi PelIeHHs

KU3HCHHBIX 3aJ1a4

YMeHHe pacKphIBaTh COJACpKAHUE OWOJOTHYECKUX TEPMHUHOB H
MOHSTUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0oym3M (0OMEH BEIIECTB U
IIpEBpaLCHUE DJHEPruM), TIOMEOCTa3 (caMOperysiius), ypOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOTYKITHS),

HaACJICACTBCHHOCTb, UI3MCHYUBOCTb, POCT U PA3BUTHC

YMeHue uznaratb OMOJIOrHYecKre TEOPHH (KJIETOYHAsi, XpOMOCOMHas,
MyTaimoHHas ), 3akonsl (I'. Menngens, T. Moprana, H.1. BaBusioBa) u
y4yeHHsd (0 LEHTpax MHOrooOpas3usi M MPOUCXOXKJIEHUS KYJIbTYPHBIX
pactenuii H.J1. BaBuiosa), onpenenars rpaHUlbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMU HAy4YHOTO TIO3HAHHUA B OHONOTHH
(HaOnrofieHHe W ONMHCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3alusi W [pOBEJEHUE OHOJOTMYECKOr0  SKCIIEPUMEHTA,
BBIJIBU)KEHWE  TUIIOTE3bl;  BBISIBIIEHHE  3aBUCUMOCTH  MEXKIY
UCCIIElyeMbIMU BEIMYMHAMH, OOBSICHEHHE TOJTYYEHHBIX PE3yJbTaTOB,
WCIONIb30BAHHBIX HAYYHBIX MOHITHHA, TEOPHH W 3aKOHOB, yMEHHE

JCJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX peBy.J'IBTaTOB)

10 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

1

2

3

4

5

VMeHHe BBIACIATh CYIICCTBEHHbIC TMPH3HAKH BHPYCOB, KIETOK
IMPOKapuoT MW JBYKaApHOT, OOJHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpPraHM3MOB;  OCOOEGHHOCTH TMpPOILIECCOB OOMEHa  BEIIeCTB U
NpeBpallieHusl 3HEPrUU B KIETKE, (OTOCHMHTE3a, IJIACTUYECKOTO U
JHEPreTUYecKOro  OOMEeHa,  XEMOCHHTE3a,  MHUTO3a,  Meklo3a,
OINIOJOTBOPCHUA, Pa3MHOXKCHU, WHAUBUAYAJIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)
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VYMeHue IIPUMCHATH IMOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS

OHMOJIOTMYECKHUX TMPOILIECCOB U SBJICHHMA, ISl MPUHATHS MPAKTUYCCKIX
pelIeHri B MOBCEIHEBHOW KU3HU B IENAX oOecrieueHus: 6€301MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsSI OKPY>KAIOLIUX JIFOJIEH, COOJIIOIEHUSI HOPM
rPaMOTHOTO OKpYKarolllell  IPUPOIHOU

IIOBCIACHUA B cpeace,

IIOHMMAaHHC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMCHHOﬁ Ouonorun W OHMOTEXHOJIOTHI AJid palfMOHAJIbBHOT'O

MPUPOIONIOIB30BAHUS

YMeHHe pemarh 3JeMEHTAapHbIE TCHETHYCCKHE 3a/Jaud Ha MOHO- H
JUTHOPUTHOE CKpENIMBAaHUE, CIETNIEHHOE HACJICJIOBAaHHE, COCTABIISITH

CXEMBI MOHOFI/I6pI/IIIHOFO CKpClIrMBaHUA JUIA MMpEaACKasaHuA

HACJIEA0BAHUS IIPU3HAKOB Y OPraHU3MOB

YMeHHue BBITONHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,

cobmoarh mpaBwia npu pabore ¢ y4yeOHBIM M J1a0OpPaTOPHBIM

000py10BaHHEM

YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPHPETUPOBATh MH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIEpKaHMsl, BKIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMS
U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuHO-ONyJIsipHbIE MaTepHallbl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBaHUi B OHONIOTHH,

MCAUIINHE, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHS,
000011251 OMOJOTHYECKYI0 WH(OPMAITUIO M3 HECKOJbKHUX HCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BAaTh MOHSATANHEBINA armapar ouoJioruu

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero 001ero o0pa3oBanusi

CdhopmupoBaHHOCTh 3HAHUU O MECTe U POJH OUOJOTHU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHBI MUPa M HAYyYHOTO MHPOBO33PEHHUS; O
BKJIAJIC POCCHHMCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTHE
Oouonoruu; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKA ISl PEIleHUs

JKN3HCHHBIX 3aJa4

YMeHHue pacKpbIBaTh COJCpXKAHWE OMOJIOTMYECKUX TEPMHHOB U

MOHATUI: BUJ, TOIYJIAIUSA, TeHOMOH, SBOJIONHUS, IBUKYIIHE CHIIBI
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(dakTopsI) ABOJTIOIINH, MPUCTIOCOOICHHOCTh OpTaHU3MOB,
BUI000pa30BaHue, HKOJIOTUYECKUE (baxTopsl, IKOCHCTEMA,
MPOYLIEHTHI, KOHCYMEHTHI, pPEAYLEHTHI, enu MUTAHMUS,

AKOJIOTHYECKasl MUpaMKia, OMoreoreHo3, onochepa

VYMeHue uznaraTb OMOJIOTHUECKUE TEOpUHU (3BONMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYEeCKass TEOpHUs  DBOJIIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojsiiieBoro cxojactsa K.M. bapa, yepenosanus
IJIAaBHBIX HampasjieHud u nmyrtei spomonuu A.H. CeBepiiosa, ydeHust o
oumochepe B.M.  Bepnamckoro), ompenaensTh  TpaHUIBI  HX

IMPUMCEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BIaAeTh METOJAMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmro/IeHWEe W OIMCAaHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBICHUU;
OpraHm3anuisi ¥ TPOBEIEHUE OHMOJOTHYECKOr0  JKCIIEPUMEHTA,
BBIIBIDKGHHWE  THUMOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXKIY
HCCIICyeMbIMU BEJIMYMHAMH, OOBSICHCHHE TOJIYUYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHITHHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTb BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX p€3y.HBTaTOB)

Ymenue BBIJIETISATh CYILIECTBEHHbBIE MIpU3HAKU CTpOECHUS
OMOJIOTUYECKUX  OOBEKTOB: BMJIOB, MOMYJSIUMN, MPOAYIEHTOB,
KOHCYMEHTOB,  pPEOyLIEHTOB,  OWOTeOIleHO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIEACTBEHHON M3MEHYUBOCTH,
€CTeCTBEHHOTO OTOOpa, BUAO00Pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOPOB Ha OPTraHU3MBI,
MepeHOCca BELIECTB U MTOTOKA SHEPTUU B SKOCUCTEMAX, AHTPOIIOT€HHBIX
M3MEHEHUHN B SKOCHUCTEMAaxX CBOEU MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOTCOXMMHYCSCKHX IMKIIOB B Onochepe

VYMeHne IIPUMCHATH IIOJIYUCHHBIC 3HaHUA JJIsA 00BICHEHHUS
OHMOIOTHYECKUX nmponeccoB 1u SIBJICHI/If/'I, AJId TIPUHATHUA MPAKTHYCCKUX
peleHHii B MOBCETHEBHOMN KHM3HU B LIEJsIX o0ecrieueHHs 0€301MacHOCTH
CBOET'O 3[J0POBbS U 3[J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
IPAaMOTHOTO IIOBEJEHUS B  OKPYKAIOIIEHM MPUPOIHOM  CpPEXE;
IIOHUMAaHUC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Ouosorun JJI PAallMOHAJIBHOT'O IPUPOAOITIOJIB30BAHUSA

VYMmenue peiiaTtb 3JICMCHTAPHLIC OHMOJIOrHYECKIE 3aJda4yu, COCTaBJIATHb

CXCEMBI IICPCHOCA BCUICCTB U SHCPIrd B SKOCUCTEMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHHe BBIMONHATH JIA0OpATOPHBIE U TMPAKTUYECKUE PadoTHI,
coOmoaTh TpaBWjia Tpu padboTe ¢ Y4eOHBIM H Ja0OpPATOPHBIM

o0opyIoBaHHEM
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YMeHne KpUTHUECKU OLEHUBATh W HWHTEPIPETHUPOBATH MH(GOPMALUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOYAIOUIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3nuyuHbIX ucTouyHNKOB (CMU, Hay4dHO-IOMyJIsIpHBIE MaTepUabl);

? paccMmarpuBaTh rino0aabHbIE HKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO
HO3UIUIO
YMeHue co3naBaTh COOCTBEHHBIC MHCHMEHHBIC U YCTHBIE COOOIICHUS,
10 00001m1ast GMONIOTUYECKYI0 HH(POPMALIMIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

I'paMOTHO HCII0JIb30BAaTb TTOHATHHHBIN alrrapar ouoaoruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMBIﬁ JIEMEHT COACPKaHUSA

buonorusa xak HaykKa

1.1

buonoruss — wmayka o xuBoil mpupone. Ponp Ouonorun B QopmMHpOBaHUU

COBPEMEHHOM Hay4yHOU KapTHUHBI Mupa. CucTemMa OMOIOTHYECKUX HAYK

1.2

Meroasl MO3HAHUS KUBOW NPHPOJB! (HAOMIOACHHE, SKCIEPHMEHT, ONMCAHHE,
W3MEpeHue, KIacCU(pUKAIMi, MOJECIMPOBAaHUE, CTaTHCTHYECKas o00paboTka

JTAHHBIX )

JKuBbIEe CUCTEMBI U UX opraHu3anus

2.1

Xussie cucremsl (OHMOCHCTEMBI) Kak NpenMeT u3ydeHus Ouonoruu. CBoiicTBa

OuocucTeM U UX pazHooOpasue

2.2

YpoBHM OpraHu3alu OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKHH, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYIAINOHHO-BUIOBOMH, SKOCUCTEMHBIN, OMOChepHbIT

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKH

3.1

XUMHUYECKUM COCTaB KJICTKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJIEMEHTEL. Boz[a U MHUHEpAJIBHBIC BCIICCTBA. (DYHKI_[I/II/I BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKE. HOI[I[Cp)KaHI/IG OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crpoeHue OenKkoB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnMble ¥ 3aMEHUMBIE AMMHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbl (IepBUYHAsI, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAs CTPYKTypa). XHMHYEecKHe cBoiicTBa OenkoB. buonornueckue
¢byHKIUN OEIKOB.

depmeHTHl — OHoJorHuYecKkue KatanusaTopbl. CTpoeHne (epMmeHTa: aKTUBHBIN
HeHTp, cyOctpatHas cneunduynoctb. Kodepmentsl. Burtamuubl. OTnuuuns

(bepMeHTOB OT HCOPTaHUYCCKHUX KAaTaJIU3aTOpPOB

33

VYrneBoasl: MOHOCaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupub03a), Iucaxapuisl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmani, TJIWKOTEH, IeJUIIH0JI03a).
Buonornveckne GyHKINN YTIIEBOIOB.

Juruapl:  Tpurimuepuabl,  crepounabl,  ¢ochomunuasl.  ['mapodunbHo-
rupodoOHbIe cBoiicTBa. buonornueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUU

34

Hyxneunoseie kucinotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€MHOBBIX
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kuciaor. Crpoenne u (ynkmuu JHK. Ctpoenne u ¢dynkmuum PHK. ATO:

CTpoeHue U (PyHKIHU

3.5

Hwutonorus — Hayka o kierke. Kierounas teopusi. MeToapl n3ydeHus KIETOK

3.6

Knerka kak nenoctHas >kuBasi cucrema. OOIue MpHU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynsl JJHK kak remernyeckuii ammapaT, cuctema

cuHTe3a OeJika

3.7

Tunsl KIETOK: dyKapuoThyeckas u mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHUecKoi  kieTku. Kiierounas crenka Oakrtepuit. CtpoeHHE
AyKapuoTHUeCKo KieTKU. OCHOBHBIC OTJIMYMSI PACTUTEIBHOM, KXUBOTHOU M

IpUOHOM KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKAa, TIHKOKAIMKC, HX
¢ynkuun. [Inazmarndeckas memOpana, e€ cBoiicTBa u pyHkimu. Lutomaszma u eé
opranouabl. OqHOMEMOpaHHBIE OPraHOMIBI KIETKU: SHIOIUIA3MAaTHYECKasl CEeTh
(BIIC), ammapar ['ombmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJPUH, TUIACTUABL. [IpOMCXOXKICHHEe MHUTOXOHAPHHA W TUIacTUA. Buuer
wiactu. HememOpaHHbIE OpraHOMIbI KJIETKH: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoOu 0B KJICTKH. Bxmouenus

3.9

Snpo — perynsaTopHblil HeHTp KieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,

KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

}KI/ISHG,Z[CSITGJ'II)HOCTB KIICTKHU

4.1

OOmMeH BemiecTB, WM META00IU3M. ACCUMUIAIUA (TUIACTUYECKUA OOMEH) H
JTUCCUMUIISIIUASA (PHEPTETUUYECKU OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
Metabonu3ma. Turbel oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHsid. Ponb

(l)epMeHTOB B OOMEHE BCIICCTB U IPCBPALICHUN SHEPIUU B KIICTKE

4.2

dotocunTte3. CBeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunresa.
D¢ dexTrBHOCTH (POTOCHHTE3a. 3HaYeHUE (OTOCHHTE3a JUIS JKU3HH Ha 3emuie.
Brusiaue ycioBWid cpembl Ha  (OTOCHHTE3 W CHOCOOBI TIOBBIICHHS €TO
MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTe3upykonme Oakrepuu. 3HaueHHE XEMOCHUHTe3a IJis

JKA3HU Ha 3emie

43

DHepretudeckuii oOMeH B KieTke. PaciiernyieHue BelIECTB, BBIACTICHHE U
aKKyMYyJIUPDOBaHHME OHHEPrud B KIETKE. ITambl HSHEPreTHYEecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucinopoaHoe okuciieHue, WIM KJIETOYHOE

npIxanue. DPPEeKTUBHOCT YHEPTeTUIECKOTO 0OMEHa

44

Peakuuu matpuuHoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanuszanus

TCHETUYECKOM MHpOpMalnuu B KIeTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.
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Tpanckpunius — matpuunslii cunre3 PHK. Tpaucnsiuust — 6uocuntes Oenka.

KonupoBanue amuHokucaot. Ponb pubocom B OnocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl ku3HM — BHpYCHL. Mctopus otkpeitusi BupycoB (/.M.
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHuH, >XUBOTHBIX U UEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITNa.

[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHMA

PasMHOXEeHME 1 MTHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB

5.1

Knerounslii 1Mk, WM SKU3HEHHBIM LMK KieTku. MHTepdaza um mutos.
[Iponeccrl, mporekatoire B UHTEpdasze. Permmukanus — peakiust MaTpUuHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HaOOp — KapHOTHIL
JlumiouHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[luronornyeckne OCHOBBI Pa3MHOXEHUS W HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaun mutos3a. IIponecchl, mpoucxopsiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonorundyeckuii CMBICII MUTO3a

52

@dopMbl pa3MHOKEHHMsI OpraHU3MoB: Oecrojoe W mojoBoe. Bunel Oecrnosoro
Pa3MHOXKEHHUA: JIeJIeHHE HaJBO€, IOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBEeHHOE

KIIOHHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKIUN

53

[TonoBoe pa3MHOMXKEHHUE, €ro OTJINYHUsS OT O€CIOI0T0.
Meiio3z. Craguum wmeiioza. Ilpoueccsl, NmpoucxoisuiMe Ha CTaaAusIX MeHo3a.
[ToBegenue xpomocom B Mmeio3e. Kpoccunrosep. buonoruueckuid CMbICIT H

3HaYEeHNE MEN03a

54

['ameTorenes — mporecc 00pa3oBaHMS MOJIOBBIX KIETOK Y JKUBOTHBIX. [looBBIC
JKCJIC3bl: CCMCHHUKU U ANYHHUKU. O6pa3OBaHI/IC M pa3BUTHUC MOJOBBIX KJIETOK —
ramer (CrepMaTo30u, SUIEKIeTKa) — ciepMaToreHe3 u oorere3. OCOOEHHOCTH

CTPOCHUA HﬁHCKHeTOK " ClICpMaTO30Ma0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHoreHea

5.5

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobsieHue, racTpyisauus, opraHorenes3. IloctamOpuonansHoe pasButue. Turbl
NOCTAMOPHOHANIBHOTO PAa3BUTHA: MpPSIMOE, HEMpsMoe (JIMYMHOYHOE). Biumsaue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE
YpOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHEe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaluu pa3BUTUSA

HaCJIGIICTBCHHOCTB U USMCHYUBOCTb OPTraHN3MOB
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6.1

[Ipenmer u 3agaun reseTuku. Mcropus pa3BuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TIEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0THYECKUH, LIUTOT€HETUYECKUH, MOJICKYJISIPHO-TEHETUYECKUIA ).
OcHoBHbIE TeHETHYECKUE NOHATHA. [ eHeTHYecKass CUMBOJIMKA, HCIIOJIb3yEeMasl B

CcXeMax CKpeIINBaHUI

6.2

3aKOHOMEPHOCTH HAacJledOBaHUs TMPU3HAKOB, ycTaHOBJIEHHble . Menpaenem.
MoHOTHOpUIHOE CKpelIMBaHUE. 3aKOH eIUHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuiio [OMUHUpPOBaHUSA. 3aKOH pPAaCHICIUICHHUS MPU3HAKOB.
I'umote3a unctoThl ramet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JurubpugHoe ckpeluBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS MPU3HAKOB.
[{utoreHeTn4yecKkne OCHOBBI JIUTHOPUIIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIICe
ckpeuuBanue.  Vcrmonp30BaHWE — aHANM3UPYIOIIETO  CKPELIMBAHMS — JJIA

OIIpCACIICHUA I'CHOTHUIIA ocobu

6.3

CuerieHHOe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HAcJleIOBaHUIO TreHoB. HapylneHwe cremyieHuss TEeHOB B pe3yJlibTaTe
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAeNieHHE Moja. AYyTOCOMbI U IOJIOBbIE
xpoMocoMmbl. ['oMorametHele M TeTeporamMeTHble opraHu3mbl. HacrienoBanue

IMPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

N3MmeHunBOCTb. Buabl M3MEHYMBOCTH: HEHACJICACTBEHHAs M HACJIEICTBEHHAS.
Ponp cpenpl B HEHAcIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(UKAIMOHHOH HW3MEHYMBOCTU. BapualmoHHBIA psii U BapHALMOHHAsS
kpuBad. Hopma peaknum npusHaka. KoindecTBEHHbIE U Ka4€CTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAMOHHON N3MEHUYNBOCTH

6.5

HacnencrBennasi, uiM TeHOTUIHMYECKas, W3MEHUYMBOCTb. KoMOuHaTHBHAs
W3MEHYMBOCTb. Melo3 U TOJIOBOWM IMpoliecc — OCHOBAa KOMOMHATHBHOMN
W3MEHUYUBOCTH. MyTalnMoOHHas W3MEHYMBOCTh. Kilaccupukamus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTaluid. MyTareHHbie
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HacIeACTBEeHHOMN n3MenurBocty H.M.

BasuiioBa

6.6

I'eneruka wyenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
4eJI0BeKa: TCHCAIOTHYCCKUM, OJIM3HEIOBBIH, IIUTOrCHETUYCCKUI,
OMOXMMHUYECKUH, MOJEKYJsIpHO-reHeTuueckuid. CoBpeMEHHOe oOmpeseeHue
FEHOTHIIA: OJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nmomomipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
00s1e3HU, OOJIE3HH C HACIEIACTBCHHOW MPEIPaCIIOIOKEHHOCTHIO, XPOMOCOMHEIE

6one3nu. ComaTtuyeckue W TEHEpaTUBHbIE MyTaluH. [IpUHLIMIBI 310pOBOTO
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O6p333 KHU3HU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUSA T'CHCTHUUYCCKUX
0one3neil. MeanKo-reHeTUYeCKOe KOHCYJITUPOBAHNE. 3HAYCHNUE MEIUIIUHCKON

TCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUH IT'CHCTUYICCKUX 3a00JIeBaHUI YeJIOBEKa

CCJIeKLII/I}I OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W IpolecC. 3apoKIEHUE CEeNeKUUH U JOMECTHUKALIMSL.
Yuenne H.M. BaBunoBa o0 TIieHTpax NPOUCXOXKICHHUS W MHOTOOOpasws
KYJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKICHHS JOMAITHUX KUBOTHBIX. COpT,

MOpoa, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeleKIUH. MaccoBbli M HMHAUBUAYAIbHBIA OTOOpHI B
CEeJIEKIIMM PAcTeHUH M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpeuBaHue — HMHOpuAMHI. Yucras nuHus. CKpelyBaHUE YHCTBIX JIMHHM.
I'etepo3uc, nnu rubpuaHas cuna. HepoacTBeHHOE cKpeluBaHUE — ayTOPUINHT.
Otnanénnas rulOpuamszauus U e€ ycnexu. VCKyCcCTBEHHBIM MyTareHes u
MIOJIyYEHUE IOJIMILUIONAOB. JIOCTMIKEHMS CEJIEKLUU DPACTEHUM, >KUBOTHBIX U

MHUKPOOPTaHNU3MOB

7.3

buorexHomorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTarlbl
co3nanuss pexomOuHanTHOW JIHK wm Tpancrennpix opranm3moB. Kietounas
umxeHepus.  Kierounele  KynbTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOXKEHUE
pacrenuii. KiloHMpOoBaHME  BBICOKOIIPOAYKTHBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOTHMUeCKHMe M 3Thdeckue mpodmemsl. MO — renermdecku

MOI[I/I(bI/II_[I/IPOBaHHBIC OpraHU3Mbl

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

DBOJOLMOHHAA OUOIOT U

1.1

DBOJIIOLIMOHHAS Teopus U €€ MeCTO B OMOJIOTHH.

CeugerensctBa  3BoMoLMHU.  [lameoHTONIOrMYEecKHe:  MOCIIENOBATEIBHOCTh
MOSBIICHUsSI BHUJOB B MAJEOHTOJIOTMYECKON JIETONMUCH, MNEepeXOoaHble (OPMBI.
buoreorpaguueckue: cxoactBo u paznuuue ¢ayH U (IOp MaTepuKoB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3INUMs 3MOPHUOHOB pa3HbIX BUI0B
IIO3BOHOYHBIX. CpaBHI/ITC.]'H)HO-aHaTOMI/I'-IGCKI/IeZ TOMOJIOTMYHBIC, aAHaJIOTN4YHBbIC,
pPYIMMEHTapHbBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HAaCJIICACTBEHHOCTHM MU OCHOBHBIX METa00INIECKUX HYTGI\/'I Y BCEX

OpraHnu3mMoB

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




1.2

OpomonimonHass  Teopuss Y. [apsuna. IIpennocbuiku — BO3HUKHOBEHHS
JIapBUHM3Ma. JIBHXKyIIME CHUJbl 3BOJIIOLMHU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OIPAHHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAs NU3MEHUYMBOCTb,

6opb0a 3a CyleCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckast Tteopust oBomonmu (CTD) u  OCHOBHBIE €€ TMOJOXKEHUS.

Muxkpossontouus. [Tonynsinus kak eqMHULA BUAAQ U YBOJTIOLIMHI

1.4

JBmwxkynme cuibl ((pakTophl) SBONIOUMU BUAOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynslmoHHBIE BOJHBI U JIpeid
reHoB. M3omsamus n murpanusi. EctecTBeHHbI 0TOOp — HanpaBIsIOmuUi (hakTop
3BOMIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT 3Boionuu. [Ipumeps
HPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALINN.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpa@nquKoe, 3KOJOTHYCCKOC

1.5

Maxkpospomorusi.  DopMmbel  3BoNOLMU:  (UIETHYECKasA,  JIUBEpPreHTHas,

KOHBEpreHTHasl, napasienbias. HeoOparumocTs 3BOMIONNUN

Bo3HukHOBEHME U Pa3BUTHC ) XU3HU HA 3emie

2.1

JloHayuHbple MNpEACTABICHUS O 3apOXIACHUM >KU3HUA. HayuyHble TUNOTE3bI
BO3HUKHOBEHUS JKM3HM Ha 3emJje: abWoreHe3 W TMaHCIEepPMUsA. XHUMHUYECKast
SBOJIOLHUA. ODKCHEPUMEHTAIbHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpubie stanbl Ouonorudeckoit spomtonuu. ['mnmoresa PHK-mwupa. Ilepbie

KJICTKHU U UX 3BOJIOI KA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIII ’)KUBBIX OPTraHU3MOB

2.2

PazButne xu3Hum Ha 3emisie 1o spaMm U nepuonaM. Karapxeil. Apxelckas u
nporepo3oiickast dpbl. [lameosolickas spa u €€ mnepuoabl: KeMOPUUCKUM,
OpJOBUKCKUM, CUIypUMCKUM, JI€BOHCKHI, KAMEHHOYIOJbHbBIM, MEPMCKHIA.
Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKHI, MEJOBOM.

Kaiinozoiickass »spa u e€ mepuojabl: MaJI€OT€HOBBIA,  HEOICHOBBIN,
AQHTPOIIOTCHOBBIA. XapaKTepUCTHKA KIUMaTa W TE€OJOTUYECKHX MPOIIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOpP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBIeHMe, pacuBET M BBIMUpPAHUE TPYII >KUBBIX

OpraHnu3MoB

23

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue -HBomonuu. OCHOBHbBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

OBonronus 4yeaoBeKa. AHTPOIIOJIOTHA Kak Hayka. PazBurue mnpeincTaBieHMH O

MIPOMCXOKICHUHM dYeJIoBeKa. MeToapl m3ydeHusi aHTpororeHesza. CxoncTtBa u
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pa3nuyus 4eloBeKa U )KMBOTHBIX. CUCTEMaTHYECKOE MOJI0XKEHHE YEIOBEKa.
JBwxyume cuibl (GakTopbl) aHTpornorenesa. HacnencTBeHHass H3MEHUYUBOCTD U
€CTeCTBeHHbII 0TOOp. OOuIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUil

TPYyAa, MBIIIICHUE, PeYb

2.5

OcCHOBHBIE CTaAVM W BETBM HBOJIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBek
yMenslid, YenmoBek mnpsaMoxomsamui, YenoBek Heanaepranbckui, Yenosek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMsl CYLIECTBOBaHMS, 00JacTb

pacrpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OpyAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpPONEOMIHAS (€Bpa3uiicKast),
HErpo-aBCTPAJIONIHAS (3KBaTOpuUanbHas), MOHT'OJIOUAHAs (a3uarcko-
aMepuKaHCKast). UepThl MPUCIOCOOICHHOCTH IPEICTABUTEINCH UeIOBEUECKUX Pac

K YCJIIOBUAM CYHICCTBOBAHUA. EI[I/IHCTBO YCJIOBCUYCCKUX pac. KpI/ITI/IKa pacusma

Opranu3Mebl 1 OKpy>Karolias cpea

3.1

DKoJIOTHsI KaK Hayka. 3aladyd M pasleibl dKOJOTUUA. METONbI 3KOJIOTHUYECKUX
HCCIIeIOBaHUI. DKOIOTHYecKoe MUpOBo33peHne. Cpeapl 0OUTaHUSI OPTaHU3MOB:

BOAHAA, HA3EMHO-BO3AylIHAsA, IOYBECHHAsA, BHYTPUOPTaHU3MCHHAs

3.2

Okonoruueckue  (axtopel. Knaccudukanus — 3KolorHyeckux — (PaxTopoB:
abuotnyeckue, OUOTHYECKME U aHTPOMNOreHHble. JleficTBUE 53KOJIOrMYecKuX

(hakTOpOB HA OPTaHU3MBI

3.3

AbGunoTtnueckue (akTophel: CBET, TEMIIEparypa, BIAKHOCTb. DOTONEPHUOIU3M.
[lpuciocobnennss OpraHU3MOB K  JCUCTBHIO  a0MOTHYECKUX  (DaKTOPOB.

buonornueckue puTMbl

34

buotnyeckune QaxTopbl. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XMITHUYECTBO, MApa3sUTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMCHCAIU3M, HEUTpalu3M. 3HA4YCHHE  OWOTHUYECKUX

BSaHMOHeﬁCTBHfI U1 CYHIECTBOBAHUS OPIraHU3MOB B ITPUPOJHBIX C006H_[€CTBaX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKHU IIOIMYJIAOH. OCHOBHBIE IIOKa3aTeJIn
nomyJjiinuu: 4YUCJICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpanus. JJnHaMuka 9iCI€HHOCTH MOMYJISIUY U €€ peryJsius

Coo0111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBast). Buasl-nomuHantel. CBsi3u B

OnoleHoO3€e

4.2

Okosornueckue cucteMbl (dkocuctemsbl). [lonarue o006 »dKkocucremMe u
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ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHThl HKOCHCTEMBI: IPOJIYIIEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BeECTB U TOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (nMILEeBble) YpPOBHHU OHKOCHUCTEMbI. lluiieBble miemu u CETH.
OcHOBHBIE TIOKa3aTeNIM HSKOCUCTEMBI: OHMOMacca, MPOAYKLIHSA. DKOJIOTHYECKHE
MUPAMUJIBL:  MPOAYKIMHM, YHUCICHHOCTH, Ouomaccel. CBONCTBAa 3KOCUCTEM:

yCTOfI‘-IPIBOCTB, caMoperyJsusa, pa3BuTUC. CYKI_IeCCI/IH

43

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTeMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpO03KOCHUCTEMBI.
Bronorudeckoe n X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTH 3SKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocthepe. ['paHuIpl, coctaB W CTPyKTypa
ounocdeprl. Kupoe BemecTBO u ero ¢yHkuun. OcoOeHHOCTH Ouochepsl Kak
rI100amTbHOM IKOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe. KpyroBopoTsl BemiecTB M OHOTC€OXMMHUYECKHE IUKIIBI JIEMEHTOB

(yriepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIN

4.5

YenoBeuecTBo B Omochepe 3emin. AHTPOIOTEHHbIE M3MEHEHHsI B Ouocdepe.
['moGanbHBIC YKOJTOTHYECKHUE TPOOIEMBI.
OcHOBa  paIMOHAJILHOTO  yMPABJICHUS MPUPOJHBIMH pecypcaMH U HX

UCHoJIb30BaHue. JlocTiykeHus: OMONIOrHH U OXpaHa MPUPOJIbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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