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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpamMmbl MO OWOJIIOTUHM TEOPETHUECKYIO OCHOBY IS
OTpeeNieHUs] TMOAXOA0B K (POPMHPOBAHHIO COJCpXKAHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBuiM: KoHuenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBIEHHOCTH LE€JIEH, COAEpKAHMs, PE3yJbTaTOB OOydYeHus W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIMIMX LESIX U
OPUHLMIAX, XapPaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
oOmiero oOpazoBanusi B Poccuiickoil ®denepanuu, a TakKe IOJIO0KEHUS O
cnenupuke OMOJIOrHH, €€ 3HAUEHUHN B MO3HAHUM KUBOM MPUPOJBI U 00ECIeYEeHUN
CYLIECTBOBAaHUA ueiOBeYeCKOro oOmiecTBa. COrMacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpesieNIeHbl OCHOBHBIE (DYHKIIUU MTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonormu na€T TpenCTaBIeHHWE O IEesIX, o0 oOmei
cTpaTterud OOy4YeHHs, BOCHHMTAaHUS M Pa3BUTHS OOydYaIOIIUXCS CpeACTBaMU
yuebHOoro mpenMera «buomorus», onpenenser o00s3aTENbHOE MPEIMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacopeleleHue 1o pa3ieiaM U TeMmawm,
PEKOMEHIYyEMYIO TIOCIIE0BATENIbHOCTh U3YUEHHsI yUeOHOro Marepuaia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA OOpa30BaTeIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJaroImmuxcs.

B nporpamme mo OuoiorumM TakXKe yUYMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TIPEIMETHBIM pe3yJbTaTam
o0yuenus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbHOU
NeSTENbHOCTH/Y4EOHBIX JCHCTBUN OO0ydalomMXCd 1O OCBOCHUIO COJEPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorum (10—11 kmaccel, 6a30BbIil YpOBEHB) peaan30BaH
OPUHIIMI TMPEEMCTBEHHOCTH B HW3Yy4Y€HUU Ouonoruu, Omarojaps 4emMy B Hei
IPOCMAaTPUBAETCS HAMNpPABICHHOCTh HA pPa3BUTUE 3HAHUW, CBS3aHHBIX C
dbopMUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 3J0POBOM
o0Opa3e >XHM3HM U OEpeKHbIM OTHOUICHHUEM K OKpYKalolled MPUPOJHON cpene.
[ToaToMy Hapsimy ¢ U3ydyeHHeM OOILIEOMOTOTUUECKUX TEOpUM, a TaKkKe 3HAHUU O
CTPOEHUU KUBBIX CUCTEM PAa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OMOJOTUM YAENEHO BHHUMAHHE HCIOJIb30BAHUIO
MOJTyYSHHBIX 3HAHWW B MTOBCEHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIAIHBIX 33124, B
TOM 4YHCJE: MPOPMIAKTHUKY HACIEICTBEHHBIX 3a00JIeBaHUN YeIIOBEKa, MEIHKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS AKOJIOTUYECKU
1eJecO00pa3HOro TMOBEJIEHUS B OKpY)KaloUIed MNpUPOJHON cpele, aHaiu3a
BIIMSTHUSI XO3SUCTBEHHOW NEATENHHOCTH YEJOBEKa Ha COCTOSIHHE MPHPOIHBIX H
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAHUS K MPHUKIAIHON HAMIPABICHHOCTH

b

yyeOHOro-npeamMera «buoaorus» IpoAUKTOBaHO HEO0X0
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YCIIOBHUM JUIsSl pElIeHUs] OJJHOW M3 aKTyaJbHBIX 3aJa4 IIKOJIbHOI'O OMOJIOrMYECKOTro
oOpa3zoBaHus, KOTOpass mpennonaraer (GopMUpOBaHHE Yy  OOyYarOIIUXCS
CIIOCOOHOCTH aJJaTUPOBAThC K W3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MHpA.

buosioruss Ha ypoBHE cpeaHero oomero oOpa3oBaHMsI 3aHMMAET BaKHOE
mecto. OHa oOecrieunBaeT (popMupoBaHHE y OOYYAIOMIMXCSA TMPEJICTABICHUN O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000MIaeT 3HAHUS O KUBOW MpuUpoie, €€
OTJIMYUTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid W SBOJIOLUHU, CO3JAET
yCIIOBUSL  JUISi:  TO3HAHWUSI  3aKOHOB  JKMBOW  MPHUPOJBI,  (POPMUPOBAHUS
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe30macHoro oopasa
KU3HU, YKOJIOTUYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE
U YEIIOBEKY.

Bounbiioe 3HaueHre OMOJIOTHS UMEET TaKKe JUIS PEIICHUS BOCITUTATENLHBIX U
pa3BUBAIOLIMX  3a/Jad  CpeaHero  ooOmero  00pa3oBaHMs,  COLMATM3ALUU
oOyuaronuxcs. M3ydyenune 6uonorun odecrieyuBaeT yciaoBHs Uisi (GOPMUPOBAHUS
MHTEIUICKTYa bHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYIbTYpBI, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUH C
NPEICTABICHUSIMHU U3 JAPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XHMHUH
u reorpaduu. Ha3zBaHHbIE NOJOXKEHHUS O MpeIHa3HAYeHHH Y4eOHOro mpeaMmera
«buonorus» cocTaBUIM OCHOBY JMJIi ONpPENETeHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COAEp’KaHUsA, IMPEJACTaBICHHOr0 B IporpaMme 10
OHMOJIOTUH.

Otb60p copepxanus yyeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3MLMH KyJIbTYpOCOOOpPa3HOrO MOJAX0/1a, B COOTBETCTBUHU C
KOTOPBIM OO0y4Yaronifecs: JOHKHBI OCBOUTHh 3HAHWS M YMEHHUS, 3HAYMMBIE JUIS
dbopmupoBaHus o0OIIEH KyJIbTyphbl, OMNPEACIAIONIME aJCKBATHOE IOBEJICHUE
YeloBeKa B OKpYXKaIoIIed MPUPOIHON cpesie, BOCTpeOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU aAesTenbHOCTH. Oco0oe MecTo B 3TOM cuUcTeMe 3HaHUU
3aHUMAIOT JIEMEHTHI COACPKAHH, KOTOPBIE CIy»KaT OCHOBOM i (OpMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpA U
[IECHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH, CIOCOOCTBYIOIIUMX  T'yMaHHU3AIUH
OMOIOrMYecKOro 00pa30BaHUA.

CTpyKTypupoBaHHE COJCpXKaHUS y4yeOHOro Marepuajga B IMPOrpamMMme IO
OMOJNIOTMHM OCYIIECTBICHO C€ YYETOM MPUOPUTETHOTO 3HAUYECHHUA 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSAX KUBOU MPHUPOJbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUMU € 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJICHBI CIEAYIOLINE coAepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToibl
HAy4YHOrO MO3HaHUD», «KieTka kak Oumonoruyeckas cucreMay, «OpraHu3Mm Kak
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Oouonoruueckas cucrema», «CuctemMa M MHOrooOpas3ne OpPraHMYecKOro MHpay,
«OBOJTIOLUS KUBOU IPUPOABD», « IKOCUCTEMBI U IIPUCYIIAE UM 3aKOHOMEPHOCTH.

Lenp m3yudenus ydyeOHoro mpenmera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIQZICHHE  OOYYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra MW NpUOOpeTeHHe YMEHUil
UCIIOJIb30BaTh ATH 3HAHUS MJIsi TPAMOTHBIX JEUCTBUI B OTHOIICHUU OOBEKTOB
KUBOM MPUPOJIBI U PEIICHUS PA3TUNYHBIX )KU3HEHHBIX MPOOIIEM.

JoctwkeHnue 1enu u3ydeHus: yuyeonoro npeamera «buonorus» Ha 6a3o0BoM
ypOBHE 00€CTIeUrNBAETCS PEUICHUEM CIEYIOIINX 3a7a4:

OCBOCHHE OOYyYaIOIUMUCS CHUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
st GOPMHUPOBAHUS TPEICTABIEHUNH O €CTECTBEHHO-HAy4YHOW KapTUHE MHUpa, O
METOJIaX HAyYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YPOBHSI OPraHU3ALMH, BBIAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopMUpoBaHUE y OOYYalOIIMXCS TMO3HABATENbHBIX, MHTEJUIEKTYyalbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JAaHHBIX O MYyTIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJIAJ0B, UJAEH M MOAXOJOB K M3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHu3aliy;

CTAaHOBJICHHE y OOydarommxcs oOmed KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHUU 3HAHUW W OMNbITA, IOJYYEHHBIX IpU
U3y4eHUU OUOJIOTUH;

(dopMupoBaHuEe Yy OOy4arolMXCAd YMEHUM WUTIOCTPUPOBATh 3HAYECHUE
OMOJIOTMYECKUX 3HAHUKA B MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHMS YEJIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOTIOACHUS 3TUIECKUX
HOPM MPHY IPOBEACHUH OMOJOTHYECKIX UCCIIEIOBAHMUIA;

OCO3HaHUE LEHHOCTH OWOJOTrMYECKUX 3HAHWUW [UIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPHI, 4151 (GOPMUPOBAHMS HAYYHOTO MHUPOBO33PEHHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEHEBHOM XKU3HM IS
OLICHKH MOCJIEACTBAN CBOEH JIEATEIBLHOCTH IO OTHOLIECHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE W COOJIOJIGHHE MEp MPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero o6pasoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS O0S3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOJSILIUM B
cocTtaB npeaMeTHON o0nacTu «EcTecTBeHHO-HAYUYHbBIE TIPEIMETHD».
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Jliist u3ydenust Ouonoruu Ha 6a30BOM ypOBHE CpPEeHETo 00Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kmacce — 34 ydaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezento).
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COJEPKAHUE OBYUYEHUA
10 KIJACC

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OHMOJIOTUU C OOIIECTBEHHBIMH, TEXHHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (opmMupoBaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OGMOJIOTUYECKHUX HAYK.

MeTobl TO3HAHMS KUBOIM IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, Kilaccupukaius, MOJCITUPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo/Ibl TO3HAHUS )KUBOU MTPUPOIIBD).

JlaGopaTopHble U MpakTUYeCKHe PadoThI:

[Ipaktuueckas pabora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB MpPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3AIUA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX pa3HoOOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBbIA, OPraHU3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTe0IeHOTUYECKuU), OMoChEepHBIil.

JdemoHcTpanuu:

Tabnuipl u cxeMbl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHHU OpraHU3alUU
YKUBOU IPUPOABD.

O6opynoBanue: moaenb Mmonekyisl JTHK.

Tema 3. XuMHu4YeCKHil COCTAB U CTPOEHHUE KJIETKH.

XUMHAYECKHN COCTAB KJIETKA. XHWMHUYECKHUE BJIEMEHTBHI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMA BOJABl U MHUHEpaIbHBIX BemlecTB B KkieTke. lloanepxkanue
OCMOTHUYECKOI0 OasiaHca.

benku. CoctaB u crpoeHre OeaKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HeszamMeHnmbie 1 3aMEHUMbIE AMUHOKUCIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOM MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeiakoB. buonorumdeckue
(byHKIUU OCIIKOB.

depMenThl — Ouonormdeckue Karanu3atopbl. CTpoeHue ¢epMmeHTa:
aKTUBHBIA TIIEHTp, cyOcTpatHas crneuuduanoctb. KodepmeHTsl. ButaMuHsIL.
Otrnnuus pepMEHTOB OT HEOPTAaHMYECKUX KATAIM3aTOPOB.
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VYrneBonael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KcHpu003a),
aucaxapuibl  (caxapos3a, JakTo3a) M MoJiMcaxapuibl (Kpaxmai, TJIUKOTEH,
1eJUI0I103a). buonornyeckue GyHKIIMM yTIeBOJIOB.

Jlunuael:  Tpuraunepuabl, Qocdonunuasl, crepounsl. [wapoduiIbHO-
ruipodoOHbIe  cBoiicTBa. buonormyeckue ¢dyHkuuu smnuaoB. CpaBHEHUE
YIJIEBOAOB, OCJIKOB U JIUMUI0B KaK HICTOYHUKOB SHEPTHH.

Hykneunossie xkwucnotrsl: JHK wu PHK. Hykneotnasl — MoOHOMEpHI
HyKJIenHOBbIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u ¢pynkunn PHK.
Bunast PHK. AT®: ctpoenue u pyHKIHH.

[uronorus — Hayka o kieTke. Kiietounas teopus — npumep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUYEHHUSI KICTKH.

Knerka xak menoctHass »uBass cuctema. OOmMe TMNpU3HAKUA KIETOK:
3aMKHYTasi HapyxHass MemOpana, mojiekyiabl JIHK kak reHeTmueckuil ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: »yKapuoTHYecKas | mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOoKapHUoTUYeCKOM KieTku. KierouHas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIILHOM, >KUBOTHOW H
IrpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KIIETOYHAsl CTEHKA, TJIMKOKAIUKC, MX
¢ynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiictBa U PyHkuuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opradHouabl kietku: JIIC, anmapart ['ombmxw,
nu30coMbl.  [loyaBTOHOMHBIE OpPraHOWJIBl KJIETKU: MUTOXOHIPHUH, IUIACTHUIBI.
[Ipoucxoxknaenne MUTOXOHApUM u TacTuA. Bunael minactuna. HememOpanHbie
OpraHoW/Ibl KJIETKU: PUOOCOMBI, KJIETOUHBIM IIEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OYHKIIMY OPraHOU OB KJIETKU. BKiItoueHus.

Anpo — perynatopHbslii HeHTp KieTku. CTpoeHue siapa: siaepHas 00oJouKa,
KapuoIuia3ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIETKE.

JdeMoHcTpauuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHAYECKHMX JJIEMEHTOB B HEXUBOU
npupojie», «PacnpeneneHre XMUMUUECKUX 3JIEMEHTOB B )KUBOW MPUPOJIEH.

Tabmuubr u cxemsl: «llepuogudeckas TabauIa XUMUYECKUX DIEMEHTOBY,
«CTtpoeHure MOJIEKYITbI BOJIbIY, «brocuuTes 6enka», « CTpoeHue MOJIEKYIIbI OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTpoeHNe MOJIEKYIIBI
AT®», «CtpoeHne 3yKapuOTUUYECKON KIEeTKN», «CTpOCHUE KUBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHHE MNPOKAPUOTUYECKON KIETKWY,
«CtpoeHnue sisipa KIETKN», « Y TIeBOAbD, «JIUMUABD.
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O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYy/IOBaHWE I MPOBEICHUS
HAOJIIOICHUI, W3MEpPEHU, HKCIIEPUMEHTOB, MHUKPOIMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTU4ecKne padoThbi:

JlabopatopHass padora No 1. «M3yuyeHue KaTanUTUUECKOW AKTHBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUIIA3bl UIIH KaTanasbl)y.

JlaGopatopHass pabora No 2. «M3ydeHue CTpPOEHHS KIETOK PpACTCHHM,
KUBOTHBIX U OAaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OTMCAHHUEY.

Tema 4. ’/KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BeIiecTB, WM MeTa0oIu3M. AcCUMUIIALMS (TIaCTUYECKU OOMEH) U

JUCCUMWIIISIITUSL (PHEpreTuueckuid OoOMEH) — JIBeé CTOPOHBI €IMHOr0 Ipolecca
MeTabosnm3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrMU B TOHUMAHUU
MeTa0o0In3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHbIN U rerepoTpodHblid. Posb dhepMeHTOB
B OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dotocunte3. CperoBass u TemHoBas ¢a3el (GorocuHTe3a. Peakuuu
dboTocunTe3a. IPPekTUBHOCTL HOTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3a IS KU3HU
Ha 3emwsie. BiusiHue ycnoBuii cpeapl Ha (POTOCMHTE3 U CHOCOOBI MOBBIIIEHUS €0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOLMe OaKTepruu. 3HAUCHUE XEMOCHUHTE3a JJis
KW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHune BeliecTB, BBIJIEICHUE U
AKKyMYJMpPOBAaHME DSHEPrUM B KJIETKE. OTambl 3SHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenune u ero Buibl. KuciopoaHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakuuun MarpuuHoro cuHtTe3a. ['enetnueckas wuHdopmauus u JJHK.
Peanuzanus reHetnueckoil mH(pOpManuu B KIETKE. [ eHETHMYECKUH KOI U €ro
cBorictBa. Tpanckpunuusa — matpuunblii cunte3 PHK. Tpancnsiuus — OrnocunTes
Oenka. Otambl TpaHchusanuu. KoaupoBanwe aMHUHOKHCIOT. Poms pubocom B
OouocunHTese Oenka.

Hexknerounsie ¢popMel xku3HM — BUpYCHI. VicTopust oTkpsiTus Bupycos (/1. WM.
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUSI U IKU3HEHHOTO IHMKJIA BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XKUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummyHnonedummra yenoeka (BUY) — BozOymaurens CITM/]a.
OOpatHass ~ TpaHCKpUIIIMA, peBepraza W wuHTerpasa. I[IpodumakTrka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUM.
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JdemoHcTpanuu:

IToptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel U cxeMmbl: «Tumnbel nutanusy, «Metaboauzm», «MHUTOXOHAPHSI,
«JHepreTuyeckuii oomen», «Xiopormacty, «®Dorocunrtes», «Crtpoenune JITHK»,
«Ctpoenue u QpyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuzHeHHbld nukn Bupyca CIIN/a,
Oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: monenu-antuinkanuu «Yasoenue JJHK wu tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. PasmMHOkKeHMe 1 MHIUBHUAYAJbHOE Pa3BUTHE OPTraHU3MOB.

Krnerounblif 1Kk, WM >KM3HEHHBIM LMKN KieTku. MHTepdaza u MuTo3.
[Iponecchl, mpotekatomue B uHTepdaze. Perukanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIMTITON THBIN W TalUIOWJIHBIH  XPOMOCOMHBIE  HaOOpHI. XpomaTuisl.
[[uTosiornueckue OCHOBBI PA3MHOXEHUS W  MHIMBUIYAJIbHOTO  PpPa3BUTHSA
OPTraHU3MOB.

Henenune knetkn — muto3. Cragum mutosa. Ilpoueccel, mpoucxoasuye Ha
pPAa3HBIX CTAAUSIX MUTO3a. BUOJIOTUYECKUN CMBICI MUTO3A.

[Iporpammupyemast Tubesb KIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecroioe U nosnoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpoOOpa30BaHKE, BETETAaTUBHOE pa3MHOKEHUE. VICKycCTBEHHOE KJIOHUPOBAHUE
OPraHU3MOB, €0 3HAYEHUE JI CEJEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYUS OT OECIIOJIOTO.

Meiio3. Cragun meno3a. [Iponeccsl, MpoUCXOOAIINEe HA CTaAMSIX MeEHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHroBep. bHOIOrMYecKkuii CMBICI U
3Ha4YeHUE MeHo3a.

l'ametorenes — mporecc 0Opa3oBaHUS TOJOBBIX KIETOK Y IKUBOTHBIX.
[TonoBeie xeme3bl: CEMEHHUKUA M ssMYHUKUA. OOpa3oBaHHE W pPa3BUTHE MOJIOBBIX
KJIETOK — raMmeT (CnepMaTo30Hu[, SHUIIEKIETKa) — CHEePMAaTOreHe3 M OBOTCHES.
OcoOCHHOCTH CTpPOCHHMsS SUILEKICTOK M crepMaTo30ouaoB. OmuiogoTBOpPEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHOHAIBHOE  pPa3BUTHE
(aMOpuorene3). Jtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHne, racTpyisanus, opraHorene3. IloctamOpuoHanbHOE pa3BuUTHE. THITBI
MOCTAMOPHOHAILHOTO PAa3BUTUA: TpPsAMOE, HempsiMoe (IMYMHOYHOE). BrusiHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.
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Poct u pasButue pacrenuii. OHTOr€HE3 LBETKOBOTO PACTECHHS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JdeMoHcTpanuu:

Tabmuupt u cxembl: «DOpMBbI Pa3MHOXKEHHSI OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHHE TOJIOBBIX KIIETOKY,
«Crpoenne xpomocoMbl», «Knertounwrii mukin», «Pemmukamus JJHK», «Mutos»,
«Meiozy», «lIpsmoe u HemnpsiMoe pa3BuTUE», «I'aMeToreHe3 y MIEKONUTAIOINUX U
4yenoBeka», «OCHOBHBIE CTAJIUA OHTOTE€HE3A.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u/1bl
MJIEKONIUTAOIIEro», «SinekieTka miekonuraronero», «Kapruokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MoOJAeib-alIuiukanus «JleieHue KIeTKW», MOJIEIb
JIHK, monens MeTada3zHOM XpOMOCOMBI.

JlaGopaTopHble U MpakTUYeCKHe padoThI:

JlaGopatopHass pabora Ne 3. «HaOmromeHue muTo3a B KIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHass pabora Ne 4. «M3yueHune CTpOEHHs TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpPOMpenaparaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3amauum revetuxku. Mictopus pa3BuTus TeHETUKU. POk nurosiorun
U HMOpPHUOJIOTMM B CTAHOBJICHMM TE€HETHUKHU. BKiIag pOCCHUUCKUX M 3apyOEKHBIX
Y4€HBIX B pa3BUTUE TEHETHUKU. MeTOJAbl TEHETUKH (TUOPUAOTOTHUYECKUN,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTUYeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yeEMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUSA MPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MoHorubpuHoe CKpelMBaHuEe. 3aKOH €IWHO00pa3us THOPUIIOB TEPBOTO
nokosieHusa. IlpaBuno JOMUHUpOBaHUSA. 3aKOH paCIICIUICHHUS MPU3HAKOB.
I'unioresa yncrotel ramer. [1oyiHOE ¥ HENMOTHOE TOMUHUPOBAHUE.

JurnOpunHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACIEJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTMOPUAHOTO  CKpEILIMBAHUSI.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaANU3UPYIOLIEr0 CKPEIUBaHUs
JUTs OTIPEJIETICHUsI TEHOTHUIIa OCOOU.

CuernyieHHoe HaciedoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HAaCJIEJOBAaHUIO TeHOB. HapyleHnne cuerieHus reHoB B pe3yJibTare
KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIEACTBEHHOCTH. [ €HETUYECKHUE KaPThI.

I'enetuka mosia. XpoMOCOMHOE OMpEACIICHUE M0JIa. AYTOCOMBI U TOJIOBBIE
XpomMocoMbl. ['omoramerHele W rereporaMeTHble OpraHu3Mmbl. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.
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HN3meHunBOCTh. BUbl N3MEHYMBOCTH : HEHACJICACTBEHHAS M HACJICACTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAU(UKAITMOHHON U3MEHUYNBOCTH. BapuamoHHbIN psil U BapuallMOHHAS KpHUBAs.
Hopma peaknuu npusznaka. KonnuecTBEHHbIE M KAaYECTBEHHBIC NMPHU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(PUKAITMOHHONW N3MEHYHUBOCTH.

HacnenacTBenHas, wium T'€HOTHUIHMYECKas, M3MEHYMBOCTh. KoMOMHaTHBHAas
W3MEHYMBOCTh. MeHo3 U TMOJOBOM MpollecC — OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMOHHAs U3MEHYUBOCTh. Kiaccudukarus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa u mpuIuHbI MyTaluii. MyTtareHHbie (haKkTOpBHI.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HAceICTBEeHHOW n3menurnBocty H. V. BaBumoga.

BuesepHas HacClI€ACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHKU
YyeJIoBeKa: FreHeaIOTMYCCKUM, OJIM3HEIIOBBIN, IIUTOTCHETHYCCKIUM, ONOXUMUYCCKUI,
MOJIEKYJIAPHO-T€HETUUECKHU. CoBpeMeHHOE OnpeeIeHre FeHOTHIIA:
MIOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[11P-ananu3a. HacneactBenuble 3a0ojeBaHUs 4YeJOBEKa: TCEHHBIC OOJIE3HH,
00JIe3HU C HACJEJCTBEHHOMW MPeapacioyiO)KEeHHOCThI0, XPOMOCOMHBIE O0JIE3HHU.
ComaTnueckne W TreHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHUUIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTUKUA U JICYCHUS TEHETUYECKUX
0osne3Hell. MeauKo-TeHEeTUYECKOE KOHCYJIbTUPOBAHHME. 3HAUECHHUE MEAUIIMHCKOU
TE€HETUKH B MIPEJOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUMN YEIOBEKA.

JdeMoHcTpanuu:

[Toptpetsr: I'. Menanens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

TaObmuiel ¥ CXEMBI: «MoHOTHOpPUAHOE  CKpEIlIMBaHUE UM €ro
ATOTCHETUYECKAsE OCHOBA», «3aKOH pACHICIUIEHHS W €ro IUTOr€HETUYeCKas
OCHOBa», «3aKOH  YHCTOTBI  ramet», «JlurubpumHoe  CKpenuBaHHE,
«luTomornyeckue OCHOBBI JTUTUOPUTHOTO CKPELIUBAaHUA, «Meio3sy,
«B3auMonencTBrE AJUIENIBHBIX T'€HOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
)KUBOTHBIX U 4YeloBeka», «l'eHerwka mosa», «3aKOHOMEPHOCTH HAaCJIEIOBaHUS,
CLHEIUICHHOIO C TMoJIoM», «KapuoTumbel 4YeloBeKa W JKUBOTHBIX», «Bubl
U3MEHUMBOCTHY, «MonudukannonHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
dakropay, «I'eneTuka rpymni KpoBu», «MyTallnoHHAs U3MEHUYUBOCTHY.

OGopynoBaHue: MoOJCIH-aMIUIMKAU  «MOHOTHOPHUIHOE CKpENTUBAHHUECY,
«Hemonmnoe nmomunupoBanue», «Jlurnbpumnoe ckpemuBanue», «llepekpéct
XpPOMOCOM», MHKPOCKON W MHUKpompenapar «Jlpo3oduna» (HOpma, MyTaruu
(bOpMBI KPBUTEEB B OKPACKH TeTa), repoapuii «I opox MOCEeBHOW.
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JlabopaTopHble U NpaKkTH4ecKue padoThbl:

JlabopatopHasi pabota Ne 5. «M3yueHue pe3ylbTaToOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOTpPENapaTaxy.

JlaGoparopnas padora Ne 6. «M3yyeHne MoauUKaIIMOHHOW U3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALMOHHON KPUBOW.

JlabopatopHasi pabora Ne 7. «AHanu3 MyTanui y Ipo30(Hiibl HA TOTOBBIX
MHUKPOIIPEINApaTaxy».

[Ipaktuueckas pabora No 2. «CocTaBieHHMe U aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUM.

Cenekuys Kak HayKa M IPOILECC. 3apOKICHUE CENEKIMU U JOMECTHUKALIMS.
Yuenue H. W. BaBunoBa o0 T1ieHTpaXx NPOUCXOXKIECHUSI U MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTphI MPOMCXOXKICHUST AOMAIIHUX >KUBOTHBIX. CoprT,
II0POJA, LITAMM.

CoBpeMeHHBIE METO/IbI CeNeKIIMU. MacCoBbI U MHAUBUIYaTIbHBIH OTOOPHI B
CEJIEKIIMM pPAcTEeHUHA M KUBOTHBIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
ckpemuBaHue — UWHOpuAMHT. Yucras nuaus. CKpenIMBaHUE YHUCTBIX JUHUU.
I'erepo3uc, unu rubpunHas cuna. HepoAacTBeHHOE CKpellMBaHHE — ayTOPUAMHI.
Otnanénnas rtulOpuauzauus U €€ ycnexu. VCKyCCTBEHHbIM MyTareHe3 M
MOJIYYEHUE TOJUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMU PACTEHUHM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib NPOWU3BOACTBA. ['€HHAs WHKEHEpHs. OTambl
co3ganust pexomOuHantHoM JIHK wu TpancrenHsix opranuzmoB. Kierounas
uHXeHepus. Kilerounple KyapTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHE PaCTECHUM.
KiloHnpoBaHne BBICOKONIPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojornyeckue W dtudyeckue  npodimembl. MO —  reHeTuuecku
MOJU(UITUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

IToptpers: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabmuel m cxeMbl: Kapta «L[eHTphl NPOMCXOXKICHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl qoManIHuX *KUBOTHBIXY», «CopTa KYJIbTYPHBIX
pactenmity, «OtmanéHnas rudpuau3anus», «PadoTer akagemuka M. @. MBaHoBay,
«Tomummongus», «OOBeKTHI OuoTexHONMOTUM», «KJIETOYHBIE KYJIBTYPHl H
KJIOHUpPOBaHUE», « KOHCTpyHpOBaHHE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUTOJIOB M KOPHEIIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIEC PACTCHUS.
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JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Okckypcus «OCHOBHBIE METOABl W JOCTHUKEHHS CEJEKIHMH PpPAaCTeHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, MJIEMEHHYO bepmy,
COPTOMCHIBITATEILHBIN  y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WU HAYYHOTO IICHTPA)».

11 KVIACC

Tema 1. JBo/rOoIMOHHAsE OMOJIOTHS.

[IpeanocbulkM BO3HUKHOBEHMS DJBOJIOLMOHHONW TEOpPUHU. OBOJIOLMOHHAS
TeOpUsi U €€ MeCcTo B OMONOrvM. BiusHuE 3BOIIOIMOHHOM TEOpUU Ha pa3BUTHE
OMOJIOTMM U APYTUX HAYK.

CBuzerenbctBa 3BoJONMHU. [lajmeoHTONOrMYECKHEe: MOCIIEIOBATENbHOCTD
NOSIBJICHUS BUJIOB B MaJCOHTOJOTMYECKOW JIETONMHMCH, MEPEXOJHbIE (HOPMBI.
buoreorpaguueckue: cXoICTBO U pazianuue ¢payH u GJop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NIMUMsl SMOPHUOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, AHAJIOTHYHbBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTed y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. [lapBuna. Ilpenmnocblnku BO3HUKHOBEHUS
JapBUHU3MA. JIBIKYIIME CHUJIbI 3BONIONMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHMYEHHOCTH PECYPCOB, HEONpeAeaEHHAss U3MEHUYUBOCTbD,
0opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3Botouu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBomonus. [lomynsnus kak eAMHKIIA BUAA U SBOIIOLUH.

JBroxymue cuibl ((pakTophl) SBOIMIOUMK BHIOB B MpUpOJe. MyTallMOHHBIN
OpoIecC W KOMOMHATHBHAS W3MEHYHBOCTH. [lOMyNSIIMOHHBIE BOJHBI U JIpeud
reHoB. M301ust 1 MUrpanusi.

EctrectBennpiii 0oTOOp — HampaBmsiomuid ¢akrop sBomouuud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco0neHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3Boonuu. [lpumeps
IPUCHOCOOJIEHUI Yy OPraHu3MOB. ApoMOpP(03bl U UAHOATATITALIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (POPMBI
BU000pa3oBaHus: reorpaduiueckoe, IKOJIOrHIECKOe.

MaxkposBomonusi. DopMbl  3BONMIOLUHU:  (UIETUYECKas, JAUBEPIeHTHAs,
KOHBEpreHTHasl, napajiesbHas. HeoOpaTuMocTh 3BOMIOIMH.

[IpoucxoxaeHne OT HeclenHaJu3UpOBaHHBIX NpelnkoB. [Iporpeccupyromas
crnenuanu3anns. AJanTUBHAS paauarys.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




JdeMoHcTpanuu:

[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K.
M. Bap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emiey, «3apoabITn

MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PaCTCHUID,
«MHoroo6pazue  mopoa  KMBOTHbIX»,  «llomymsimum», — «MyTanuoHHas

U3MEHUYUBOCTHY», «ApoMopdossly, «HMmmoamanrauum», «OOmas aereHepanus,
«JIBmkymue cuibl 3BodoIUN», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBanue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHIECKOE BUI000PA30BAHHE .

OGopynoBaHUEe: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMM THIIAMU OKPAaCKH,
Ha0Op TJIOJIOB M CeMsiH, KOJuieKius «[IpuMephl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIpPaBJICHUS IBOJIONUNY, 00BEMHAS MOJEIb
«CTtpoeHue ToJIOBHOIO MO3Ta MO3BOHOYHBIX).

buoreorpadguyeckas kapra wMupa, KoJUleKIus «®DOpMBI COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHui», wojenb anmummkamus «llepexpéct
XpOMOCOM», BIIaXHBIE Tipenapatel «Pa3Butne Hacexkomoro», «Pa3Butue
JATYUIKWA», MUKporpenapaT «/[pozoduia» (HopMma, myTtauuu QOpMbl KPbUIBEB U
OKpPACKH Tena).

JlaGopaTopHble U NpakTUYeCKHe PadoThI:

JlaGoparopnass pabora Ne 1. «CpaBHeHue BHUJIOB O MOP(HOIOTUUECKOMY
KPUTEPHUIOY.

JlaboparopHast pabora Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBEeHME M Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHble TpEACTAaBICHUS O 3apOXKICHUU >KU3HU. HayuHble Tumoresbl
BO3HUKHOBEHHUSI KM3HM Ha 3emje: abuoreHe3 W naHcrnepmus. XuUMUYEcKas
ABOIONMS. AOHMOTEHHBIA CHUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HavyanbHble 3Tarbl
ounonornyeckoi sBomoruu. ['mmoresza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOIUS.
®opMHUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie mo spaM U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickass 3pel. llameo3olickas spa U €€ TEpUOAbl: KEMOPHICKUH,
OPJIOBUKCKHM, CUITYPUNCKUN, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUNA, MEJIIOBOM.

KaliHo3olickass »3pa ® €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOr€HOBBIM.

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 17.09.25 09:03 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




XapakTepuCTUKA KIMMAaTa U TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl U
XKUBOTHBIX. [losiBNIEHHE, pacUBET U BBIMUPAHUE IPYIII JKUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOTO MHpa KaK OTpaxkeHHe »3Boitouud. (OCHOBHbBIE
CUCTEMATHYECKHE IPYMIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeacTaBieHUn o
MPOUCXOKJIECHUHM YesnoBeKa. MeTroabpl u3ydeHus aHTponoreHesa. CxonacrtBa u
pa3JINuus YeJIOBEKa U KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymme  cuibl  ((pakTops) aHTPOIOT€HE3A. Hacnencteennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIIecTBeHHbIH 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYIUI TPYAA, MBILJIEHUE, PEYb.

OCHOBHBIC CTaJIUM W BETBU JBOJIIOIIUMU YEJIOBEKA: aBCTpajIonuTeku, YenoBek
yMenbl, YemoBek mpAMOXonAlmIMKA, YenoBeK HEaHAEPTaJIbCKUK, YeloBeK
pa3ymHbIil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMS, 00JACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HHU, OPYIUsL.

UYenoseueckue pacbl. OcCHOBHBIE  OOJIBIIME  pachl:  €BPOINCOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHasi  (dKBAaTOpHalIbHAs),  MOHTOJIOMIHAS
(a3uarcko-amMepuKkaHckas).  UYepThl  NMPUCTOCOOJIEHHOCTH  MpeJCTaBUTENCH
YEeJIOBEYECKUX Pac K YCJIOBHUSIM CyIIECTBOBaHUSA. EMWHCTBO yenoBeYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Pemn, JI. Ilactep, A. . Onapun, C. Mwmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3amkHoBeHme ConHEUHOM cuCTeMbl», «Pa3Butue
opraHuueckoro wmupa», «PacturenbHas kieTtka», <OKuUBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHAas CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHHS YEIOBEKAa M YEIIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKMX  HAXOJOK MPEJAKOB
COBPEMEHHOI'0 4eJIoBEeKa», «/lpeBHenmme moan», «lpeBHue momm», «llepsbie
COBPEMEHHBIE JIIOINY, «HeT0BEYECKUE PaChD.

O6opynoBanue: My «lIpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHbOHIIA), CJIENKH WU
U300paKECHUS KaMEHHBIX OpPYAHWH TMEePBOOBITHOTO 4YeJIOBeKa (KaMHH-YOTIIEPHI,
pyOuna, ckpeOma), TeoXpoHoOJOTHUYecKass Tabnuma, KoJutekiusa «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpaKkTU4ecKne padoThbi:

[Ipaktuueckas padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIUSX).
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DKCKypcus «IBOJIOUS OPraHUYECKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbIA WA KPACBETUECKHUI My3€il).

Tema 3. Opranu3msl U OKpYysKaIas cpeaa.

DKOJIOrus KaK HayKa. 3aJjaudl U pa3deibl SKOJIOTUUA. MEeTOIbl KOJIOTrMYEeCKUX
UCCIIEOBAHUN. DKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTraHU3MEHHAs.

Oxonornueckue (¢akrtopel. Kiaccudukamuss SKOIOTHUYECKUX (PAKTOPOB:
abnotuyeckue, OWMOTHMYECKHME U aHTPOIOTeHHbIe. JleHcTBHE HKOJIOTMYECKUX
(GaKkTOpOB Ha OPTraHU3MBI.

AbGuotuueckue (akToOpbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[IpucnocoGnenusi  OpraHM3MOB K  JIEWCTBHIO  aOMOTHYECKUX  (DaKTOPOB.
buonoruueckue puTMsl.

buotnueckue (hakTOopHI. Bunnr OMOTHYECKUX B3aUMOJEUCTBUU:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmel. IlapasutusMm, kooneparus,
MYTyalau3M, KOMMEHCaau3M (KBapTUPAHCTBO, HAXJECOHHYECTBO). AMEHCAIIU3M,
HEeWUTpanu3M. 3HaueHUE OUOTHYECKHX B3aUMOJCHCTBUM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTHKU nonyiasuud. (OCHOBHBIE IOKAa3aTENH
HNOMYJSUMU: YUCIEHHOCTb, IUIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
murpanus. J[nHaMuka YucIeHHOCTY MOMYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[optpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl n cxemsl: kapta «IIpupogHsie 30HbI 3eMun», «Cpeasl 0OMTaHUS
opranusMoBy», «®oronepuoguzm», «llonmymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJSIUU UHPy30pun-TyPenbkuy, «Iluiesbie nenm».

JlabopaTopHble U NpaKkTU4ecKne padoThbl:

Jlabopatopnast padota Ne 3. «Mopdosorndeckne 0cOOCHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHHUS.

JlabopatopHas pabota Ne 4. «Brnusare cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuyeckas padota Ne 2. «IloacyéT mIOTHOCTH NOMYISUMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo01ecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

Coo0miectBo opranu3mMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckass (numieBasi). Bunbi-nomunantel. CBs3u B
ouoneHose.

Dkoyornueckre cuctembl (dKocuctemsbl). [loHstTne 00 »dKocHCTEME W
ouoreoneHo3e. DOYHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOAYLEHTHI,
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KOHCYMEHTBI, peayleHThl. KpyroBopoT BEHIECTB U MTOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muuieBble) YPOBHH OHKOCHUCTEMbI. [IuieBble LEeMu M CETH.
OcHOBHBIE TIOKAa3aTeIu HKOCUCTEMBI: OHoMmacca, MPOAYKIUS. DKOJIOTHYECKHE
OUPaMUbl:  TPOAYKIMH, UHCICHHOCTH, OuomMacchl. (CBONCTBAa 3KOCUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISALIMS, pa3BuTHe. CyKlecCusl.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOIHOTO
WIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOT€HHBIE  IKOCUCTEMBI.  ATpOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X03IMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak @akTop ycTOMUMBOCTH »dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO M ero ¢GyHknuu. OcobeHHOCTH Ouocdepbl Kak
rII00AIbHONW 3KOCUCTEMBI. J[MHaMHueckoe paBHOBECME M OOpaTHasi CBSI3b B
o6uocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXUMHUYECKHE LIUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiid. AHTPOINIOTeHHbIE U3MEHEHUs B Orocdepe.
['oGanbHbIE HKOJTOTUYECKHE MPOOJIEMBI.

Cocy1iecTBOBaHuE MIPUPOBI 151 YEJI0BEUYECTBA. CoxpaHnenue
O0ropa3zHoo0pa3usl Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA PallMOHAIBLHOTO
yIpaBIEHUA TPUPOJHBIMU peCypcaMH M HX HCHONb30BaHue. JlocTmxeHus
OMOJIOTMHU U OXpaHa MPUPO/IbI.

JdeMoHcTpanuu:

[Toptpersr: A. [Ix. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupbl n cxemsl: «llumesble nenu», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogueie coobmectBay, «llemu mnuTtaHus», «IKOJIOTHYECKAS MUPAMUIAY,
«buocdepa u yenosex», «IKocHCTEMa MIMPOKOINCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTEHHBIE  BO3JICUCTBHUSI HA Ipupody», «BaxuHeWmmne UCTOYHUKHU
3arpsA3HEHUs] BO3JyXa M IPYHTOBBIX BoA», «llouBa — Ba)kHeWIasi cOCTaBIISIIOLIAS
o6uochepo», «Paktopel Aerpaganuu mousy, «llapaukossiit 3hdexT», «DakTophI
PaIMOAaKTUBHOTO 3arpsi3HeHus Omocdepb», «OO0mas cTpykrypa Ouocdeps»,
«Pacmpoctpanenue xku3HH B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopor a3oTa B IpUpoOAe».

O6opynoBanue: Mojaenb-anIuKanus «TunudHbie OHOLIEHO3BI», TepOapwHii
«PacturenbHbie cO00IIECTBaY, KOUIEKINH «bromneHos3y, «Bpenurenn BaxHEHIINX
CEIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu UM KOJJICKIIMM PAcCTCHUH W
KUBOTHBIX, IPUHAJUIEKAIINE K PAa3HbIM 3KOJIOTMYECKUM TpPyHIaM OJHOIO BHU/A,
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Kpacnas xnura Poccuiickoii ®enepanuu, n300paKeHUsT OXpPaHIEMbBIX BHUJIOB
pAaCTEHUH U )KUBOTHBIX.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BUOJIOI'MK HA BA3OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUSA

Cornmacno ®I'OC COO, ycraHaBnuBaKTCs TpeOOBaHUS K pe3ylibTaTam
OCBOCHHUS  OOYyYalOIMMHCS TporpaMM  CpeaHero  ooOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUS mHpeamera «bHhosiorus»
BBIJICJICHBI CIEIYIONIUE COCTABJISIONINE: OCO3HAHUE OOYYArOUIMMHUCS POCCUMCKON
rPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACNICHUIO, HaJuyue MOTHBAIlMM K OOydYeHHI0O OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JMYHOCTA HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIMN pa3BUTUS OUOJIOTHUYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATENIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMH, TMPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIMYHME HSKOJOTMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH 1LI€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS NpenmeTta «buonorusy» AOCTUTraroTCs B
EIVMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCATEIHHOCTU B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMU COLUOKYIbTYPHBIMHU, UCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B OOINECTBE MpPABWJIAMH M HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTUA BHYTPEHHEH TMO3MUIMU JIMYHOCTH, MAaTPUOTU3MA,
YBaXKEHHUS K 3aKOHY M MPABOIOPSAKY, YEIOBEKY TpyJa U CTApPILIEMY MOKOJICHHIO,
B3aMMHOTO YBa)XEHHUSA, OEPEKHOTO OTHOIICHHS K KYJIbTYpPHOMY HACIEIUI0 |
TpaJIuIsIM MHOTOHAIMOHAJIbHOTO Hapoja Poccuiickonn denepanuu, mpuposie u
OKPY’KAIOIIEH cpeie.

JIndHOCTHBIE pE3yJbTaThl OCBOCHMS Yy4yeOHoro mpenmera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpHUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  YOEXKJICHUH, COOTBETCTBYIOIIHUX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOIO
ONBITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOM JACSATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOro BOCIIUTAHNS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YyYaIOIIEeTrocs Kak akKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOT0 OOIIECTBA;
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OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOIIOPAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JACATEIBHOCTA IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIIEHUH Y4eOHBIX U MO3HABATEIbHBIX 3ajay, BBINOJIHEHUU
OMOJIOrMUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBATH B CBOMUX JIEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIIOJIHEHHUS
yueOHBIX, T[I03HABaTEJbHBIX U HCCIENOBATEIbCKUX 3a/1a4, YBaXUTEJIHHOTO
OTHOUIEHUS! K MHEHHUIO ONIMOHEHTOB TMpU OOCYXKJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTH K T'YMaHUTAapHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IpaXK1TaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH IIEPEN
Ponunon, ropmoctu 3a cBOWM Kpad, CBOXO PoauHy, CBOM A3BIK M KYJIBTYDY,
IPOILJIOE U HACTOSLIEE MHOMOHAIMOHAJIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MPUPOJHOMY HACHEAUIO U MAMATHUKAM IIPUPOJIBI,
NOCTHKEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUICKUMX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OWOJOrMM, NOHUMAaHUS 3HAYE€HHUs OWUOJOTMM B TO3HAHUM 3aKOHOB
OPUPOABI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 O0ILIECTBA;

ujeiiHas yOeKIEHHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute OtedecTsa,
OTBETCTBEHHOCTH 3a €r0 CyAbOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OILICHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHS LEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBUH C
TpaauusIMHi HapoJ10B Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;
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MOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS KUBOIM IPUPOJIbI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBJISATh KAYECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢puzun4yeckoro Bocnutanus, GOPMHUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIHMOHAJILHOTO 0JIArONOJIyYHs:

NOHUMaHUE W peaju3alus 3J0pOBOTO U 0€30MacHOro o0pasza KU3HU
(3mopoBOo€  TUTaHWE, COONIOJIEHWE TUTMEHWYECKUX TPaBWJI U HOPM,
cOAJIaHCUPOBAHHBIM PpPEXUM 3aHATUA W OTHbIXa, peEryjspHas QuanyeckKas
aKTUBHOCTB), O€pEeKHOr0, OTBETCTBEHHOIO W KOMIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (DM3HUECKOMY U TICUXMUECKOMY 3/I0pPOBbIO;

NOHUMAaHUE IIEHHOCTH TMPaBUJ HWHIUBUIYATbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHuUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUSI );

6) Tpy10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TPY/y, OCO3HAHUE IEHHOCTH MacTEpCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMATbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHSITh TaKy0 JESATEIbHOCTD;

UHTEpEeC K pa3iudHbiM cdepaM MmpodecCUOHATBLHOU JeATebHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha
MPOTS)KEHUU BCEU KU3HU;

7) 3KOJIOrM4eCKOr0 BOCTIUTAHMS:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: NPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIEHKM WX BO3MOXHBIX MOCIEACTBUI IS
OKPYKaIOUIEN CPEJIbL;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX MpOOJIeM U TyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TPU U3YYCHUU OHOJIOTHH
3HAHUS W YMEHUS TPU PEIICHHH TNpoOJIeM, CBS3aHHBIX C PaAIllMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHNE  MPaBWJI  TOBENEHUS B MPHUPOJE,
HAIIPaBJICHHBIX Ha COXPAaHEHUE pAaBHOBECUS B DKOCUCTEMAX, OXpPaHY BHUJOB,
IKOocHCTEM, Onochepsl);
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AKTUBHOE HEINpUATHE JEUCTBUM, MNPUHOCAIIMX BpEeld  OKpYXKaKUIEH
OPUPOJIHON cpesie, YMEHHE IMPOTHO3UPOBATH HEOJArONPHUATHBIE SKOJIOTHMYECKUE
NOCJICICTBUS IPEANPUHAMAEMBIX AEUCTBUI U MPEIOTBPAILATD UX;

HAJIMYHUE PA3BUTOTO IKOJIOIMYECKOrO MBIIUICHHUS, SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeSATENBHOCTH DKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIbHOM, KOMMYHHUKAaTUBHON M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN AEATEIBHOCTH HKOJIOIHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 O3HAHMS:

c(OpPMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KYJIBTYpbl KakK CpeJCTBa
B3aMMOJICHCTBHS MEKy JIFOJbMH U ITO3HAHUS MUDPA;

NMOHUMaHHE Cheru@UKA OHOJIOTMM KaK HayKh, OCO3HaHHS €€ poJu B
(opMUpPOBAaHUU PALMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, CO3JaHUU LETOCTHOTO
IpeCTaBlIeHUs 00 OKpYXKarolleM MHUpE KaK O €JIMHCTBE MPHUPObl, YEJIOBEKA U
oOlIiecTBa, B MO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MpoOIemM
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OMOJOTMHU /JI1 COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAMUIMHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaThb PECypCHble  MNpPOOJIEMbl  Pa3BUTHUSA
YeJI0BEYECTBA, IOMCKA MyTEe BBIXOJA M3 I100ANIbHBIX AKOJIOTHYECKUX MpoOiieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHMH OHMOJOTHYECKHX 3HAHMA B IIEJIAX
NOBBIIIEHNUS OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (HyHKIIMOHAJIBHOM T'PaMOTHOCTH OOydaromuxcs, GopMUpyeMoil
pU U3Y4YE€HUU OHOJIOTHH;

NOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUS I aHalu3a u
OOBSICHEHHSI SIBICHUI OKPYKAIOIIETO MUpPa M MPOUCXOIAIINUX B HEM M3MEHEHUIA,
yMEHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAy4yHBIX (DaKTOB H
UMEIOINXCS JAHHBIX C LIEJIBIO OJYUYE€HHSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
peleHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITEIBHOCTh NHANBUYAJIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPHIBHOMY  OOpa30OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHMM TO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buosmorus»
BKIIIOYAIOT: 3HAYMMbIE 711 (POPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUYAIOIMIUXCS
MEXIUCUUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE TMOHSATHUS, OTPaXKaIOIIHe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpAa H CHENU(PHUKYy METOJOB IIO3HAHMSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUsl, SABJICHUE, MPOLECC,
CUCTEMA, HAy4YHBIN (haKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHue,  HAOMIO/eHWe, U3MEPEHHE, OKCICPUMEHT ©  JPYTHX),
yYHHUBEpCAJIbHBIE Yy4eOHble JelcTBUS (TI03HABAaTEIbHBIE, KOMMYHHKATHBHEIE,

pEryJATUBHBIE), o0ecreunBaroIue dbopmupoBanue G yHKIIMOHATBHOM
IPaMOTHOCTH MW  COIMAJIBHOM KOMIIETEHIIMM OOYy4aroluxcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC MEXKIUCIUIUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAaHHWS W  yHUBEpCAJbHble y4yeOHbIE JICHCTBUS B
II03HABATEILHOU U COLMAJIBHOMN IIPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OCBOCHMSI IMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaagenne YHHBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEIbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JOTHYECKHE NeiiCTBHUS:

CaMOCTOSITENILHO  (hOpMYNIHpOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHUMU 3HAHUM TPUEMBI JIOTUYECKOTO MBILIICHUS
(aHanuza, CUHTE3a, CpaBHEHMUSI, KjaccuduKaim, 00001eHN s ), pACKPbIBATh CMbICI
OMOJIOTUYECKUX MOHATHM (BBIACNATh UX XapaKTEpHbIE NMPHU3HAKH, YCTAHABIUBATD
CBSI3U C IPYTUMU MOHSATUSIMU);

ONMpeNeNsITh LEeNu JAEATeIbHOCTH, 3a/aBas NapaMeTpbl M KPUTEPUH HUX
JNOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI ACSITEIbHOCTU C TIOCTABIIEHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUS U1 00bsICHEHUS (DaKTOB U SIBJIICHUM
YKUBOU MPUPOJBIL;

CTPOUTH JIOTUYECKHE PACCYXJAEHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IIO
AQHAJIOTUM), BBISBISITH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeacTtsa  Ais  MPEACTaBIEHUs
CYILLIECTBEHHBIX CBSI3€ M OTHOILIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a
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TAaKK€  NPOTUBOPEYMM  Pa3HOrO  poOAa,  BBIABICHHBIX B Pa3jIMYHBIX
MH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIAH pEIIEHUsl MPOOIEeMbl C YYETOM aHaiu3a MMEIOLIUXCA
MaTepHUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI NEATEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pPabOTy B  YCIOBHUAX  PEATBHOIO,
BUPTYQJIbHOTO U1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE AeCTBHA:

BJIJIETh HAaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKAMM  paspelieHus MpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELIEHUSI IPAKTUYECKUX 3aa4, IPUMEHECHHIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCIIOb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHMS, €ro MHTEpIpeTalud, NpPeoOpa3oBaHUI0O M MPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/ITaHUU YY€OHBIX U COLMATIbHBIX TPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaIe€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBIIITh [IPUYMHHO-CJIEACTBEHHBIC CBSI3M W AKTyalIM3WpPOBATh 3aJavy,
BBIJIBUTaTh THUIOTE3Y €€ pElICHHs, HaXOAUTh apryMEHTHl I JOKa3aTeIbCTBA
CBOMX YTBEPKJICHUH, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELIEHNS;

AHAJIM3UPOBaTh IIOJYYECHHBIE B XOJE€ PELIEHHs 3aJadyd pPe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LIEJICHANIPABICHHBIM MOUCK MEPEHOCA CPEJCTB M CHOCOOOB
JEHCTBUS B TPOPECCUOHAITBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B TO3HABATENIbHYI0 M MPAKTUYECKYIO0 00IacTu
KU3HEACATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE HJIEH, NpEIaraTb OPUTMHAIBHBIE MOAXOAbl U PELICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONMYJSPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B VIHTepHeTe), aHAIU3UPOBAThH
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UHGOPMAIINIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS, KPUTHIECKH OICHUBATH
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMU, HEOOXOIUMOM JUIsl BBHITIOJHEHUST y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOIB30BAHUS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MpEACTaBICHUS
Oouosiornyeckor nHGpopMaruu (CXeMbl, TpauKH, TUarpaMMbl, TaOIHUIbI, PUCYHKH
" pyroe);

UCTIONb30BaTh HAy4YHBIA S3BIK B KadecTBE CpEACTBa IMpH padore ¢
OWoJornYeckor HWH(pOpMaNUE: TPUMEHATh XUMHYECKHE, (Qu3ndeckue u
MaTeMaTUYeCKUe 3HAKW U CUMBOJIbI, (OpMynbl, abOpeBUATYpYy, HOMEHKJIATYpY,
UCTIONB30BaTh M TPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISATHOCTH,

BJIQJICTh ~ HABBIKAMH  pACIO3HABAaHWUS WM 3alUTBl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€301aCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€liCTBUSIMHU:

1) obmeHue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax )KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WM JUCKYCCHUU TO CYIIECTBY OOCYXIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIHHO BBHITIOJHEHUS TIpejiaraeMon
3a/1a4u, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HIIMH JIPYTHUX YYACTHHKOB
JMAJIoTa Ui JUCKYCCHH);

pacmo3HaBaTh HEBEpOAJbHbIE CpPEACTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHi,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3MYHBIMU CIIOCOOaMu OOIEHUS W B3aWMOJCHCTBHUSA, MMOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOIIEHNUE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh W WCIIOJH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYaTbHON
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX NIEHCTBUN C YUYETOM OOIIMX
MHTEPECOB U BO3MOXXHOCTEH Ka)JI0Tr0 YjeHa KOJJICKTHUBA,
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NPUHUMATh L€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacmpenensiTh poiau ¢ Y4ETOM MHEHUW Y4YaCTHHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM pabOThHI;

OIICHMBATh Kaue€CTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHUKA KOMAaH[bl B
001t pe3yabTar mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKThI, OLEHHBAaTh HUIEU C TMO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IOBEJECHUE B PA3IUYHBIX
CUTYalUsIX, IPOSABIISATh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJIATHBHBIMU JAeHCTBUSIMU:

1) camoopranu3anusi:

WCIIOJIb30BaTh OWOJOTUYECKUE 3HAHMS IS BBISBICHUS TpoOJeM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUU I1IeJIEBbIE M CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCMCTBUSX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYXKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO NIE€ATEIIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIC 33Jlaud B 00pa3oBaTEIbHON
NESATeIbHOCTU U )KU3HEHHBIX CUTYAIUAX;

CaMOCTOATEJIBHO COCTAaBJSATh IUJIAH pEIIeHHs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM;

pacuupsATh paMKu yueOHOIo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUI;

JIeJIaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIAUIUU B
pasHbIX OO0JacTAX 3HAHWN, MOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OIICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIQJICTh  HABBIKAMM  TIO3HABATEIBHOM  pedieKCMM  KaK  OCO3HAHUS
COBEpIIAEMbIX JICMUCTBUA U MBICIUTENbHBIX TMPOILIECCOB, MX pPE3yJbTATOB U
OCHOBAHHM, UCIOJIb30BaTh MPUEMBI pedICKCUU JJIsi OLIEHKH CUTYyalluH, BbIOOpa
BEPHOI'0 PELICHHS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 HUX
CHIXKEHUIO;
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IPUHUMATh MOTHBbI M apryMEHThl JAPYIMX MpPH aHAJIW3€ PE3yIbTaTOB
NEATENbHOCTH;

3) npuHsiTHE Ce0s M IPYrUX:

NpPUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHBbI M apryMEHThl JAPYIMX M[pH aHAJIU3€ PE3YyIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHUX HA OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUU JPYTOro YeJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTtHple pe3yabTaThl ocBoeHus mporpamMmbl COO 1o OHOJIOTHH Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupudeckue s yueOHoro npeamera «bruomorus
HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBUI MO OCBOCHUIO, UHTEPIIPETALINU U
npeoOpa3oBaHUIO0 3HAHUMN, BUIBI JIEATEILHOCTH IO MOJYYECHUIO HOBOT'O 3HAHMS U
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yUYEOHBIX CHUTyaIUsX, a TAKKE B PealbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mnpenMeTHbie
PE3yNbTAThl IPEAICTABIICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mpeameta «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUPa U HAy4YHOIO MHPOBO33PEHHUS, O BKIAJAE POCCUHCKUX U
3apyOeKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (QYHKIIMOHAIBLHON
TPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHUS )KU3HEHHBIX 3a/a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKUX TEPMHHOB W TMOHSTHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (OOMEH BEIIECTB U MpEeBpallcHUE
SHEPruu), TOMeocTa3 (CaMOpEeryJIsiius), YPOBHEBAsI OpPraHU3aIMs JKUBBIX CUCTEM,
CaMOBOCIIpOU3BeIcHUE (PEMPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OWOJOTUYECKHWE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JOTMa MOJICKYJISIpHOM Ouosioruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 HeHTpax MHOTrooOpas3usi u
MPOUCXOXKJEHUS KyIbTypHBIX pacTteHuid H. M. BaBunoBa), onpenensarh rpaHUIIbI
UX IPUMEHHUMOCTH K KMUBBIM CUCTEMaM;

yMEHHE BJIAJIeTh METOJaMU HAy4YHOI'O MO3HAHUs B OMOJOTHH: HAOIIOICHUE U
OMMUCAaHHUE >KUBBIX CHUCTEM, MPOIECCOB W SIBJICHWM, OpraHu3alus U IPOBEACHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIJBI)KCHUE  THUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMUA BEJIMUYMHAMU, OOBSICHEHUE TOTYyUYCHHBIX
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pe3yJabTaTOB, MCMOJIb30BaHHBIX HAYYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIbl HA OCHOBAHHUHM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICNISATh CYIIECTBEHHbIEC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BELIECTB M NPEBPAIECHUs SHEPTUU B KIETKe, (POTOCUHTE3A,
IUTACTUYECKOTO W JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO03a, Meiio3a,
OIUIOZOTBOPEHUS, PA3MHOKEHHUS, HWHIMBUIYAIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTECHE3);

yMEHHE MPUMEHSTh MOJIyYeHHbIE 3HAHUS sl OOBSICHEHHS] OMOJIOTUYECKHX
IIPOLIECCOB U SIBJICHUH, JUIsl MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LETbl0 oOecriedeHus O€30MacHOCTH CBOEro 3/0POBbS U 3JI0POBBS
OKPYXAaIOIUX JII0JIeH, COOII0/IEHNs HOPM IPaMOTHOTI'O MOBEICHUS B OKPYKAIOIIeH
OPUPOAHON Cpelie, NMOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHIKEHUIN
COBPEMEHHOM ouonmorud  H OMOTEXHOJIOTMI  JUIsi  palMOHAIBHOIO
IPUPOAOIIOIb30BAHUS;

yMEHHE peuiaTb >JE€MEHTapHble T'€HETHYECKHME 3aJayd Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaCIEJOBaHUE, COCTABIISITH CXEMBI
MOHOTMOPUTHOTO CKpEILIMBaHUs JJI MpeJCKa3aHus HaclelOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JIA0OPATOPHBIE M MpaKTUYeCKHue pabdoThl, COOMIOAATH
npaBuiIa Mpu paboTe ¢ y4eOHbIM U J1a00PATOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIICHMBATh U HHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEACTBa MAacCOBOW MH(OPMAIINU, HAYYHO-TIOMYIISIPHbIC
MaTepuaibl), STUYECKHE acCMeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MeIUlMHEe, ONOTEXHOJIOTUH;

YMEHHE CO3JaBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
0000mmass OMoIOTHYECKyr0 MHGOPMAIMIO M3 HECKOJbKHX HMCTOYHHKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS y4yeOHOro mpeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYYHOTO
3HaHHSA €CTECTBEHHBIX HayK, B (OPMHpPOBaAHHMH COBPEMEHHOW €CTECTBEHHO-
HAayYHOM KapTUHBI MHpAa U HAy4HOTO MHPOBO33PEHHS, O BKIJIAJE POCCUHCKUX U
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWOJOTWH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PpacKphIBaTh COJIEp)KaHWE OHOJOTUYECKUX TEPMUHOB M TOHSTHIA:
BUJ, MONYJSALUS, TeHO(DOHA, SBOIIONMS, ABMKYILINE CUIIbl ((DaKTOPbHI) HBOJIOLNUH,
PUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (HaKTOPHI,
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PKOCHUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, PpPEAYyUEHTbl, UENU [UTAHUS,
AKOJIOTHYECKas MupaMua, OMoreoreHos, onocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKUE Teopuu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUS OHBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoabieBoro cxoactsa K. M. Bbapa, uepenoBaHusi TJIaBHBIX HAIpPaBICHHUN U
nytei sBomonu A. H. CeseprioBa, yuenuss o 6uocdepe B. M. Bepnanckoro),
ONPENEIATh TPAHULIBI X TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIIAJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0/IEHHE U
ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBIICHWM, OpPraHU3alMs U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMU BEJIMYMHAMHU, OOBSCHEHHE MOITYYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpU U 3aKOHOB, YMEHHUE
JIeJ1aTh BHIBOJIbl HA OCHOBAHUU TOJYYEHHbBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHSI OHOJIOTMYECKUX
OOBEKTOB: BHUJIOB, MONYJALMK, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JEUCTBHUSI SKOJOTMYECKUX (PAKTOpPOB HA OpPraHU3MbI, MEpeHoca
BEUIECTB M MOTOKAa HHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHU B
HKOCHUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHATH MOJTYyYEHHbIE 3HAHUS JUIsl OOBSICHEHHS] OMOJOTMYECKHX
IIPOLIECCOB U SIBJICHHUM, JUISl NPUHATHS MPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
KU3HH C LEIpl0 oOecnieyeHus: Oe30MaCHOCTH CBOEro 3/0POBbS U 3JI0POBbS
OKPYXAaIOILUX JIOJEH, COOII0IEHN HOPM IPaMOTHOI'O MOBEACHHS B OKpYKaroUIei
OPUPOAHON Cpele, NOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHMS JTOCTHIKEHUI
COBPEMEHHOW OMOJIOTMH ISl PALIMOHAIIBHOTO TPUPOAOIIOIb30BaHHS;

YMEHHE peliaTh JJIEMEHTapHbIE OMOJOTUYECKUE 3a]Ia4H, COCTABISATH CXEMbI
NEepEeHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUsA);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKUE PaldOThI, COONIOAATH
npaBmiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OICHUBATh MW HHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAaHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOUM MH(pOPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHualibl),  paccMaTpuBaTh  IJIOOATbHBIE  JKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOLICHMUS,
00001as Onosornueckyro MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh TOHSITHIHBIN armapaT OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunuecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3aejioB U TeM uugpoBbIe
Ne i/ P Kourpoabnbie | IlpakTnyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
bub6munoreka [JOK
. bronorms kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CCTEMEBI U NX OpraHU3aLus 1 bubmiorexa [TOK
P . https://m.edsoo.ru/7f41¢292
. bu6moreka [JOK
3 XUMHUYECKUH COCTaB U CTPOECHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 IKH3HENIEATENLHOCTS KICTKH 6 1 https://m.edsoo.ru/7f41¢292
Pa3smHOXXEHME U MHAMBUAYAIBHOE PAa3BUTHE bubmuorexa [IOK
5 5 1
OpraHu3MOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTh 1 M3MEHYHUBOCTD 8 1 15 bub6munorexa [JOK
OpPraHU3MOB ' https://m.edso0.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6nuoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6moreka [JOK
8 Peseparoe Bpems ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE 17.09.25 09:03
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IlpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmoreka [JOK
L IBOITIOLHOHHAA OHOTOT K o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha 9 1 05 bubnuorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bub6munorexa [JOK
1
3 Opranu3MBl H OKpyXaiouLas cpeaa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0111ecTBa U DKOJIOTUYECKAE CUCTEMBI 9 1 https://m.edsoo.ru/7fA1cc74
bubnmoreka [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2.5

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
bu6munoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edsoo.ru/863e632a

MeTo/1p1 TO3HAHUS KUBOM MPUPO/IBL.
[IpakTrueckas padora Ne 1

2 «Hcrionb30BaHne pa3InYHBIX 1 0.5 bubmmorexa LIOK

https://m.edso0.ru/863e6122

METO/IOB MPU U3YUECHUU
OHMoIOrn4ecKux 0OOBEKTOBY

3 buonornyeckue cuctemsl, MPOIECCHI 1 bubamnoreka [HOK
U UX U3y4CHHE https://m.eds00.ru/863e6564

4 XUMHYECKHH cocTaB KieTKH. Boga u 1 bu6mmoreka [{JOK
MHHEPAIbHBIE COJIA https://m.edso00.ru/863e674e

bu6mmoreka [{OK

5 benku. CoctaB u ctpoeHue OEIKOB 1 httos://m.eds00.ru/863e6b72
depMeHTHI — OMOTOrHYECcKHe
Karanusatopsl. JlabopaTopHas

6 pabora Ne 1 «3ydenue 1 05 bubnuoreka [JOK
KaTaJIMTUYECKOM aKTUBHOCTHU https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTtajias3bl)»

7 YraeBoasl. JInmuaer 1 bubmorexa [HOK

https://m.edso0.ru/863e6870

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE 17.09.25 09:03 Ceptudukat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHMUE "JIMLIEMN N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, AVNPEKTOP
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bub6nunoreka [JOK

8 Hyxnenrosbie kucaorer. AT® . https://m.edso0.ru/863e6d5¢c
9 Hctopus u MmeTonbl U3y4eHUs 1 bu6mmoreka [JOK
kierku. Kinerounas reopust https://m.eds00.ru/863e6e88
10 Knerka kak 1nie;10ocTHas KuBas 1
cucreMa
CrtpoeHue 3yKapuOTHYECKOM KIETKH.
JlaGopaTopHas padora Ne 2
«W3yueHne cTpoeHus KIeToK bubnuoreka IIOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 1 0.5 https://m.eds00.ru/863e6ff0
OaKTepHil oI MUKPOCKOITOM Ha https://m.edso0.ru/863e716c¢
TOTOBBIX MHKpOIIpEraparax u ux
OITMCAHUE
12 OOMeH BeecTB WM METa0OIHU3M. 1 bubnmnoreka [HOK
®dorocuHTE3. XeMOCHHTE3 https://m.eds00.ru/863e766¢
. bu6moreka [[OK
13 Dueprerutieckuii obmen ! https://m.edsoo.ru/863e7aae
KonTponbnas pabora 3a 1 bubnuoreka IIOK
14 1 1
IIOJIyTrOIue https://m.eds00.ru/863e796e
JKuzHeHHbIN UK KJIeTKU. Jlenenue
kietku. Muros. JlabopaTopHas
15 pabora Ne 3 «HabGmoaenune MmuTo3a B 1 0.5 bubmaorexa LHOK
https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MHKpPOIpenapaTax»
16 Buocunres Oenka. Peakius 1 Bbubnunoreka [JOK
MaTPUYHOI'O CUHTE3A. https://m.eds00.ru/863e796e
17 Tpaucmsiiust — OuocuHTe3 OenKa 1 bubmmorexa [{OK

https://m.edso0.ru/863e7c98

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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18 Hexnerounsie popMbl )KU3HU — 1 bubmuoreka LIOK
BUPYCHI https://m.eds00.ru/863e7540

bu6mmoreka [JOK

19 @OpMBI pa3sMHOKEHHS OPIraHU3MOB 1 https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
N bubmuoreka [[OK

20 Meitos . https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHUE MOJOBBIX
keTok. OMI00TBOpPEHHE.

JlaGopaTopHas pabora Ne 4 bubnmnoreka [IOK

21 1 0.5
«M3yueHune cTpoeHHs OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOITpenaparax»»

29 NuauBuayanbHOE pa3BUTHE 1 bu6munoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka o 1 bu6nunoreka IIOK
HACJIEJICTBEHHOCTH Y U3MEHUYUBOCTU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJEIOBAHUS

24 MPU3HAKOB. MOHOTHOpHIHOE 1 bubmorexa [TOK

P ! P https://m.eds00.ru/863e8878
CKpEIIMBaHNE

UTUOPUTHOE CKpEIIMBaHUE. 3aKOH

25 fezamini[aoro Hi.]'[[: OBaHUS 1 bubmorexa [IOK
A https://m.edso00.ru/863e89a4

MIPU3HAKOB
CuemnieHHOE HaclieI0BaHUE
MpU3HAKOB. [ 'eHeTnka momna.

26 Hacnenosanue npusHakos, 1 05 bu6mmoreka [{JOK
CIIETUICHHBIX C TTOJIOM. ' https://m.eds00.ru/863e8¢c60
JIaGoparopHas pabora Ne 5
«M3ydeHne pe3yabTaToB

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE

HukonaesHa, AVNPEKTOP
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MOHOTHOPHIHOTO U TUTHOPHUIHOTO
CKpEIIMBaHUs Y Ip030(HiIbl HA
TOTOBBIX MHKpOITpEIapaTax»
bu6mmoreka [{OK
21 Tonosas konTposBKas pabora 1 1 https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrBeHHas
M3MEHYMBOCTh. JIabopaTopHas
pabora Ne 6. zydeHue bubnmoreka [HOK
28 . 1 0.5
MO (DUKAIIMOHHOM U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MTOCTPOEHUE BapUAITMOHHOTO Ps/ia U
BAPUALIMOHHON KPUBOW»
HacnencreenHass ”3BMEHYHMBOCTb.
29 JlaGopartopnas pabora Ne 7. 1 05 bu6mmoreka [IOK
«AHanu3 MyTauui y Apo30Qpuiibl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MHKpOITPEIapaTax»
bu6mmorexka [JOK
30 T'enierika sesopeka . https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O6001EeHHE 10
31 teMme «HacnencrBeHHOCTE U 1
W3MEHUYUBOCTH OPTaHU3MOB)
bu6mmoreka [{JOK
32 Cenexuns Kax Hayka u npouece 1 https://m.edso0.ru/863e9214
33 MeToabl U JOCTHIKEHUS CEIEKIINU 1 Bbubnunoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHomorus Kak oTpacib 1 bubnmnoreka [HOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34 5 4
[TPOI'PAMME

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJ/IbHOE
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 DBONIOIUSA U METOJIbI €€ N3YUEHHUS 1 bubmorexa LOK
https://m.edso0.ru/863ea20e
5 Hcropust pa3BuTus NpeACTABICHUI 1 bubnmnoreka LIOK
00 3BOJIIOLINU https://m.edso00.ru/863e9570
Bbu6nunorexa [JOK
3 Muipoopormionis 1 https://m.edso0.ru/863e9cle
[Tomynsiuust Kak 3yieMeHTapHas
€IMHULIAa BUJIA U SBOJIFOIUH.
4 JIaGoparophas pabora Ne 1 1 0.5 butmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUOB 1O
MOpP(OJIOTUYECKOMY KPUTEPUIO»
5 JIBxyiye cuitbl (3J1eMEHTapHbBIS 1 bubmuotexa [{OK
(haKkTOpbI) IBONIOIHH https://m.edsoo.ru/863e9da4
. bu6moreka [JOK
6 EctectBenHblIil 0TO0p U ero hopmMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbratel sBoOMIOIMN:
MPHUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3zoBanue. JlaboparopHas 1 05 bubnmoreka [HOK
pabora Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHTEIIFHOT'O XapaKTepa
3 Hanpasnenus u nyru 1 bubamnoreka LIOK
MaKpOIBOJIIOLUU https://m.edso0.ru/863e9cle

JOKYMEHT NOAMNCAH 3NEKTPOHHOW NMOAMNNCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

17.09.25 09:03

(MSK)
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9 HeoOGpatumocTs 3BONIOIIUN 1

10 Wctopus sxu3HU HAa 3emiie B METObI 1
e€ n3yueHus

11 ['unoTte3sl MPOUCX OXKACHHS KU3HU 1 bubnmnoreka [HOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTue *u3Hu Ha 3eMJie 10 3paM U bubmoreka [JOK

12 1
rnepuoaam https://m.edsoo0.ru/863eabbe
OCHOBHBIE 3TaITbl YBOJTFOIIHH
PacCTUTEIHHOTO U )KUBOTHOTO MHPA.
[TpakTrueckas padora Ne 1 bubnmnoreka [IOK

13 1 0.5
«M3yyeHne UCKOMmaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHUii U KUBOTHBIX B
KOJUTCKITHSIX

14 KonTtponbhas pabora 3a 1 1 bubnmnoreka [HOK
MOJTYroaue https://m.edsoo.ru/863ead44

15 CoBpemeHHas cucreMa 1 bubmuotexa [{OK
OpraHu4ecKoro Mupa https://m.edso0.ru/863ea48e
DBOJIOIMS YeIOBEKa

16 (anTponorenes). [IBuxKyiue cuibl 1 butmorexa LIOK

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

(dakTOpBI) aHTpOITOTeHE3a

17 OCHOBHBIE CTaJIUU IBOTIOLUN 1
9eJoBeKa

18 UYenoBeyeckne pachl U MPUPOTHBIE 1 bubmuotexa [{OK
aJanTanuy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O6001IeHHE 110

19 TeMe «BO3HMKHOBEHME U pa3BUTHE 1
KU3HHU Ha 3eMiIe

20 DKOJIOrHs Kak HayKa 1

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP
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CpCIU:»I OOHUTaHUS U SKOJIOTHYCCKHE

Bbu6nunorexa [JOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AbGuotnueckue GakTophl.
JlabopaTtopnas pabora Ne 3.
«Mop(boimmqecme 0COOEHHOCTH BuGmorexa LIOK
22 pacTeHUM U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanus». Jlaboparopnas padora
Neo 4. «BnusiH1e cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeyCca)
bub6nunoreka [JOK
23 buommieciue paxropet https://m.eds00.ru/863eb348
DKOJIOrMuecKre XapakTepUCTUKI
nomynsuuu. [TpakTudeckas pabora
24 Ne 2 «IToncyér IoTHOCTH 0.5
TIOMYJISIIIMIA Pa3HbIX BUJIOB
pacTeHun»
o5 CoobmiecTBa OpraHu3MoB — bubnmoreka [JOK
OuoIIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE MOKA3aTETU YKOCUCTEMBI.
27 DKOJIOrM4ecKre MUPAMUIBI. bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CoiictBa sxocucreM. Cykueccus
28 [IpupoaHbIE DKOCUCTEMBI.
AHTpONOreHHbIE IKOCHUCTEMBI
29 I'onoBast KoHTpoNbHAas paboTa
30 buocdepa — rinobanpHas bu6muoreka LIOK

JIKOCHCTEMA 3EMIIH.

https://m.edsoo.ru/863ebb5e

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO
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31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka [JOK
ounocdepst https://m.eds00.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emn 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubnmnoreka [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IeHE TEMBI

34 «Co00m1ecTBa 1 SKOJIOTHICCKHE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

IMTPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJJACC

Kon
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro

00pa30BaTeILHON MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHusi
pe3yJbTaTa

CdopmupoBaHHOCTh 3HAHUN O MECT€ U POJU OHOJIOTUU B CHCTEME
HAy4YHOT'0 3HaHMS €CTECTBEHHBIX HayK, B OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAyYHOTO MHUPOBO33pPEHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeHBIX Y4YEHBIX-OMOJIOrOB B pPa3BUTHE
Oouonornu; (YHKIMOHAIBLHOW TPAMOTHOCTH YeNOBEKa JUIsl pelieHUs

JKN3HCHHBIX 3aJa4

YMeHHe pacKpeiBaTh COJACpKaHUE OWONIOTMYECKUX TEPMHUHOB U
MIOHSITUIA: JKWU3Hb, KJIETKA, OpPraHu3M; MeTa0onu3M (0OMEH BEIIECTB U
2 MpEeBpalleHUEe HSHEPIHH), TOMEOocTa3 (CaMOperyysiius), YpOBHEBas
OpTaHu3aIMsl KUBBIX CHCTEM, CaMOBOCIIPOM3BEJICHHUE (PEIPOIYKIIHS),

HaCJICACTBCHHOCTh, U3BMCHUYUBOCTL, POCT U pa3BUTUC

YMmenue uznaraTb OUOIIOrHYECKUE TEOPUH (KJIETOYHAsl, XPOMOCOMHAs,
MytaruonHas), 3akousl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
3 yueHus (0 IEHTpaXx MHOrooOpasus M MIPOUCXOXKJEHHUSA KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpeaensaTs TpaHUIlbl X MPUMEHUMOCTH K

JKUBBIM CUCTEMaM

YMeHue BIaJeTh METOJAMHM HAyYHOro TIIO3HAHUS B OWOJIOrHH
(HabmoJieHHe W OMMCAaHUE JKUBBIX CHUCTEM, IPOIECCOB U SIBICHUNA;
opraHu3alyss M MpoBeAeHHE OWONOTHYECKOro  SKCIEPUMEHTA,
4 BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABIECHUE  3aBUCHUMOCTH  MEXKIAY
UCCIIETyeMbIMH BEJIMYMHAMH, OOBSICHEHHE MOJTYYCHHBIX PEe3yJbTaTOB,
UCIIOJIb30BAaHHBIX HAy4HBIX IIOHATHUM, TEOPUM M 3aKOHOB; YMEHUE

ACJIaTb BBIBOJbI HA OCHOBAHUH ITOJIYUCHHBIX peByHbTaTOB)

YMeHHe BBIICTATh CYIIECTBEHHBIE TPU3HAKH BHUPYCOB, KIIETOK
MPOKapUOT W DYKApUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TIPOLIECCOB  OOMEHa  BEIIeCTB |
5 MpeBpalleHusi dHEPTUU B KIETKe, (DOTOCHHTE3a, IUIACTHYECKOr0 M
JHEpPreTU4eckoro  oOMeHa,  XEeMOCHWHTe3a, MHTO3a,  Melo3a,
OIUTOZIOTBOPEHHUS,  PA3MHOXKEHUS,  HHIUBUAYAJBbHOTO  Pa3BUTHS

opraHusma (OHTOTeHE3)
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YMeHHe TOpUMEHATh TONYYCHHbIE 3HAHUS s OOBSACHEHUs
OMOJIOTMYECKUX TPOIIECCOB U SIBJICHUM, ISl MPUHATHS MPAKTHUECKUX
pellieHnii B MOBCEHEBHOM )KU3HU B LIEIX oOecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbSI M 37I0POBbSI OKPY>KAIOIIUX JIFOJIEH, COONIOICHUS HOPM
rPAMOTHOTO TOBEACHUS B  OKpYXalollled MNPUPOJHOU  cpee;
MMOHUMaHUE HE00XOIMMOCTH HCII0JIb30BaHUS JOCTUKEHUN
COBpEMEHHOW OWMONOTMM M OHOTEXHONIOTHH Uil PalMOHAIBHOTO

MMpUPOAOIIOJIE30BaAHUA

Vmenue peuiatbh J3JICMCHTAPHBIC TCHCTUYCCKUEC 3aJadd Ha MOHO- U
lII/IFI/I6pI/IJIH06 CKpCHIMBAHHUEC, CHCINNICHHOC HACJICAOBAHUEC, COCTAaBJIATH
CXEMBI MOHOFI/I6pI/I)IHOF0 CKpCIIMBaHUA JJIA IMpCaACKa3saHus

HACJICOJOBAHUS IPU3HAKOB Y OPraHU3MOB

VYMeHue BBINOJHATH J1a0OpaTOpHbIE M NpPaKTUYEeCKue paboTsl,
8 cobmofaTe mpaBwia Mpu pabore ¢ y4eOHbIM M J1a0OpaTOpHBIM

00opyI0BaHUEM

YMeHrne KPUTHYECKH OICHWBATh W MHTEPIPETHPOBATH HWH(GOPMALIUIO
OMOJIOTHYECKOT0 COJICPKAHMUS, BKITIOUAIONIYIO IICEBIOHAYYHBIC 3HAHUS
9 U3 pa3nuuHbIX UcTOUHUKOB (CMMU, HaydHO-MIOMysIsipHBIE MaTEepHabl);
ATUYECKHUE AacleKThl COBPEMEHHBIX HCCIIEOBAaHUI B OHOJIOrHH,

MEOUIINHE, OMOTEXHOJIOTUH

VYMeHHe co3aBaTh COOCTBEHHBIC MMUCHMEHHBIE M YCTHBIE COOOIICHUS,
10 0000111as1 6GHOIOrNYECKyr0 UHPOPMALIUIO U3 HECKOJIbKUX HCTOYHHKOB,

Ir'paMOTHO HCIIOJIB30BATh MOHSATUHHBIN arrapar Ounooruu

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble NpeIMeTHbIE Pe3YJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CdopmMupoBaHHOCTh 3HAHUM O MECT€ M POJIM OMOJIOTMH B CHUCTEME
Hay4YHOT'0 3HAaHUSI €CTECTBEHHBIX HAyK, B () OPMUPOBAHNHI COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX M 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ononornu; (HYHKIMOHATBLHOM TPaMOTHOCTH YeEJIOBEKa ISl pelIeHUs

JKU3HCHHBIX 3aJja4

YMmeHue PacCKpbIBaTb COACPIKAHUC OMOJOrHYECKUX TCPMUHOB H

MOHSITUIA: BUJ, TOMYJSLHS, T€HODOH], SBOIIONUS, IBUKYIIUE CHIIBI
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(dpaxropsr) ABOJIIOLINH, PUCTIOCOOIEHHOCTh OpPIraHH3MOB,
BUJI000pa30BaHue, IKOJIOTUYECKUE dbaxTopsl, 9KOCHCTEMA,
IIPOAYLIEHTHI, KOHCYMEHTBI, pEIyLIEHTHI, Henu  MUTaHUS,

HKOJIOTMUECKas MUpaMuaa, OuoreoneHos, onocgepa

YMmeHnue uznarate OMONIOrMYEcKUe Teopuu (IBONIIOLIMOHHAS Teopus Y.
JlapBuHa,  CHUHTETHYeCKass  TEOpUs  DBOJIOLMUHU), 3aKOHbI U
3aKOHOMEpHOCTH (3apozsimieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasieHuil u myreil sBomonnn A.H. CeBepiioBa, yueHus o
o6uochepe B.M. Bepnaackoro), omnpenensitb  IpaHUIBl  HX

MMPUMEHUMOCTH K )KHMBBIM CUCTEMaM

YMeHHe BHageTh METOJaMH HAYy4YHOIr'o TIIO3HAaHUS B OHOJIOrHHu
(Ha6J'IIO,Z[eHI/Ie U OINMCAHUC KUBBIX CHCTCM, INPOLECCOB U HBHCHHﬁ;
OpraHu3anusa u IpOBCACHUC OHOJIOrHUYECKOr 0 OKCIICPUMCHTA,
4 BBIABHKCHHC THUITOTC3EI, BBISIBJICHUC 3aBUCHUMOCTHU MCKAY
HCCIICAYCMbIMU BCIMYNHAMU, 00BsSICHEHHUE MMOJIYUYCHHBIX PE3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTb BbIBOJIbI HA OCHOBAHUU ITOJYUCHHBIX pe3y.1'ILTaTOB)

VYMmenne BBIICIATH CYHICCTBCHHLIC IIpHU3HAaKN CTPOCHUA
OMOJIOTMYECKUX  OOBEKTOB: BHUJOB, MONYJSALUNA, MPOIYLIEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OHOTCOICHO30B W  DKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICJICTBCHHOMN W3MEHYUBOCTH,
5 €CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUS, MPHUCIIOCOOIEHHOCTH
OpPTraHM3MOB, [JEHCTBUS HKOJOTMYECKHX (PAKTOPOB HA OPraHU3MBI,
MepeHoca BEIIECTB M TTOTOKA YHEPTUU B IKOCHCTEMAaX, aHTPOITOTeHHBIX
W3MEHEHU B DKOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIICCTB U

OMOreOXMMHUYECKHX IUKIJIOB B Onochepe

YMeHHe TOpUMEHATh TONY4YeHHbIE 3HAHUS s OOBSCHEHUs
OMOJIOTMYECKUX TMPOLIECCOB U SIBICHUM, IS MPUHSATHS MPAKTHUECKUX
pelIeHni B MOBCEIHEBHOM )KU3HU B LIESIX 0oOecredeHus: 6e30MacHOCTH
6 CBOETO 3/I0POBbS U 37I0POBbS OKPYKAIOUINX JIFOJICH, COOMI0OCHISI HOPM
rPAMOTHOTO TOBEAECHUS B  OKpYXKalolled MNPUPOJHOM  cpene;
MMOHUMaHUE HEO00XOIMMOCTH HCII0JIb30BaHUS JOCTUKEHUM

COBpCMCHHOfI Onoyoruu AJI palfMOHAJIBHOI'O TPHUPOAO0ITOJIb30BAHUSA

YMeHune pemarh 3JI€MEHTapHble OMOJIOTrMYECKHE 3aJaud, COCTaBISAThH

CXEMBI [TIEpEHOCca BEIIECTB U HHEPTUU B SKOCUCTEMAaX (LI€NU MUTAHUSA)

YMeHue BBINONHATH J1TAOOpaTOpHBIE W IMpakTU4YecKue paboTsl,
8 cobmofaTh mpaBwiia Mpu pabore ¢ y4deOHbIM M J1a0OpaTOPHBIM

000pyI0BaHUEM
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YMmeHue KPUTHYCCKHN OLCHUBATH WU HHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO
OMOJIOrHYECKOro COACPpIKaHN, BKIIFOYAIOIYIO IICCBAOHAYYHBIC 3HAHUA

U3 pa3nuuHbIX UcToYHUKOB (CMMU, HaydHO-TIOMYNIsIpHBIE MaTepUabl);

) paccMaTpuBaTh riao0albHbIE 9KOJIOTHYCCKUE POOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
IMO3UIINIO
YMeHue co3niaBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHNUS,
10 000011ass OMOTOrHYECKyI0 UH(POPMAIINIO U3 HECKOIBKUX MCTOUYHUKOB,

rpaMOTHO MCITIOJIb30BATh MMOHSATUHHEIN arrapar OHoJIOrnu
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 buonorus kak Hayka

11 buonorust — Hayka o >xuBoi mpupome. Pomp Ouonmormu B (popmMupoBaHHUU

COBPEMEHHOW HayYHOU KapTUHBI Mupa. CrcTeMa OMOIOrHIecKuX HayK

Metonbl MO3HaHUS XUBOW TPUPOAbI (HAOJIIOJEHUE, SKCIEPUMEHT, OIUCAHUE,
12 U3MEpeHne, KiaacCuUKaIus, MOJCIMUPOBAHUE, CTaTHCTHYECKas o0paboTKa

JTAaHHBIX )

2 JKuBbIe cHCTEMBI M X OpPraHU3aLUs

21 Xusble cucteMbl (OMOcHCTEMBbI) Kak MpeaAMeT u3ydeHus Ouonoruu. CBoilcTBa

OuocHuCcTeM U UX pa3HooOpasue

YpoBHU oOpraHu3anuu OMOCHUCTEM: MOJIEKYJISIPHO-T€HETUYECKUH, KIETOYHBIH,

2.2

OpraHU3MEHHBIH, TOMYSIIHOHHO-BUI0BOW, IKOCUCTEMHBIN, OnochepHbIit

3 XUMUUYECKHH COCTaB B CTPOCHUC KIICTKH

XUMHUYECKUN COCTaB KJIETKH. XHMHUYECKHE JJIEMEHTBhI: MaKpO3JIEMEHTHI,
3.1 MHKpO3JIeMEHThl. Boma u MuHepaibHbie BeniectBa. DyHKUMM BOABI U

MHHCPAJIBHBIX BEHICCTB B KJIICTKE. Honz[epncaHI/Ie OCMOTHYECKOro Oajranca

benknu. CocraB m crpoeHne OemKOB. AMHWHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3zameHuMble W 3aMEHMMblE aMUHOKHUCIOTBL. AMMHOKHUCIOTHBIMH COCTaB.
VYpOBHM CTPYKTYpPbI O€JIKOBOM MOJEKYJIbI (MIEpBUYHAs, BTOPHYHAs, TPETUYHAS U
32 YeTBEpTHYHAsI CTPYKTypa). XUMHYECKHE CBOWcTBa OenkoB. buomormueckue
' GbyHKIH OENKOB.

®depMeHTHl — OHonoruyeckue karaiausaropbl. CTpoeHue (epMeHTa: aKTHUBHBIN
LEeHTp, cyoctpartHas crneuupuunocts. Kodepmentsl. Buramunbsl. Otinyus

(I)CpMeHTOB OT HCOPIraHNYCCKUX KATAIIU3aTOPOB

VYrneBonpl: MOHOcaxapuabl (I10K03a, pu0o3a M A€30KCHpu003a), Aucaxapu/ibl
(caxaposza, JakTO3a) MW TMOJHCaXxapuasl (Kpaxmaji, TJIHMKOTEH, MEeJUTI0JI03a).
33 buonornueckue GyHKIUU YIiI€BOIOB.

' Jlunuapl:  Tpuraunepuasl,  crepouisl,  pochomunuael.  I'mapodunbHO-
ruapodoOHbie cBoMcTBa. buomornueckue ¢yHkuuu nunuaoB. CpaBHEHHE

YTJIC€BOAO0B, OCIKOB U JIMIIUI0B KaK UCTOYHUKOB SHEPTHUU

Hyxneunoseie kuciaorel: JIHK u PHK. Hykieotuibl — MOHOMEpHI HYKJIEMHOBBIX
3.4 kucnor. Crpoenue u ¢ynkuun JIHK. Crpoenne u ¢ynknun PHK. ATO:

CTpoeHHue U QyHKLUHU

3.5 Mutonorus — Hayka o kierke. Kiierounas teopusi. MeToasl n3ydeHus KJIETOK
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Knerka kak menoctHas jkuBas cucrema. OOuiye mpU3HAKM KIETOK: 3aMKHYTas
3.6 HapykHass MmeMmOpana, monekynsl JIHK kak renernyeckuil ammapar, cucrema

cuHTe3a OesKa

THIBI KJIETOK: SyKapuOTHYECKasi U Mpokapuotnieckas. OCOOEHHOCTH CTPOSHUS
3.7 npokapuoruyeckol  kierku. Kinerounas crenka Oakrepuii. CtpoeHue

JYKapUOTUUYECKOW KIETKH. OCHOBHBIE OTJIWYHUS PACTUTEIHHOW, >XUBOTHOW U

IrpuOHOMN KIETKH

IIoBEpXHOCTHBIE CTPYKTYpPbl KIETOK — KIETOYHAs CTEHKA, IIIMKOKAIMKC, HX
¢bynkiun. [1nazmarudeckas memOpana, e€ cBoiicTBa M pyHkimu. L{utonnasma u eé
opradousipl. OHOMEMOpaHHbIE OPTaHOWABI KIIETKU: SHAOIIIa3MaTHYecKasl CeTh
3.8 (OIIC), ammapat ['onbmxu, nu3zocoMbl. [1omyaBTOHOMHBIE OpraHOM[BI KJIETKU:
MUTOXOHAPUH, IUIACTUIBL. IIpoMCXOKIeHHE MUTOXOHAPUM M IUIacTuiA. Buuasl
wiactug. HememOpaHHBIE OpraHoOMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LIEHT,

PECHUYKHU, KTYTUKH. cDyHKI_II/II/I OpPraHon10B KJICTKHU. Bxirouenns

3.9 SAnpo — perynsaTopHblid TeHTp KieTku. CTpoeHWe sjapa: siIepHas 000JIOvKa,

KapuoIlijiasMa, XpoOMaTHuH, SAPbIIIKO. XpOMOCOMI)I

3.10 TpaHCIOpT BELIECTB B KIIETKE

4 KusueneaTeabHOCTDb KIETKA

OOMeH BemIecTB, WIH MeTa0omu3M. AcCUMUIAIUS (TUTACTUYECKH OOMEH) |
41 TUCCUMUIISIUS (JHEPreTUUeCKuii OOMEH) — JBE CTOPOHBI E€IWHOrO Mporecca
Mmetabonu3ma. Tumel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbIil. Poib

(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIETKE

®dorocunTe3. CBeToBas U TeMHOBas ¢as3bl oTocuHTEe3a. Peaknuu ¢orocuHTe3a.
DddextuBHOCTh (hoTOCHHTE3a. 3HAYCHHE (DOTOCHMHTE3a /IS JKM3HU Ha 3emiie.
42 Bnusnue ycnmoBuit cpenbl Ha (OTOCMHTE3 M CIOCOOBI MOBBIIIEHUS €T0
' MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIolue OakTepuu. 3HAYCHHE XEMOCHHTE3a IS

JKU3HU Ha 3emie

Ouepreruyeckuid oOMeH B KIeTKe. PaciienseHue BelecTB, BbIICICHUE U
43 aKKyMYJIMDOBaHUE OHHEPrMM B KIETKE. OTalbl SHEPreTMYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe okucIEHHE, WM KIETOYHOE

npixanue. D(PpPpeKTHBHOCTH YHEPreTHUECKOro 0OMeHa

Peakun marpuunoro cuntesa. ['enernueckas napopmanus u JJHK. Peanmmzanus
44 FeHETUYECKO HHGOpMalUM B KJIETKE. | €HeTHYeCKHil KOJ MU €ro CBOWCTBA.
Tpanckpunius — matpuunblii cuHTe3 PHK. Tpancnsaums — OuocuHTe3 Oenka.

KomupoBanune amunokuciaor. Pois pubocom B OnocuHTe3e Oenka

4.5 Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpsiTus Bupycos ([.U.
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VBanoBckuit). OCOOEHHOCTH CTPOEHHMS M IKU3HEAEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX W YEJIOBEKa, BBI3bIBACMbIC
BUpycamu. Bupyc ummyHnonepuuura yenosexka (BUY) — Bo3Oymurens CITHNa.

[TpodunakTika pacnpocTpaHeHUs] BUPYCHBIX 3a00/IeBaHUI

5 Pa3smHOXeHME U MHAUBUAYaAJIbHOE PA3BUTHE OPraHU3MOB

Knerounslid muKI, WIM KU3HEHHBIM IUKI KIeTkd. MHTepdaza u MHUTO3.
[Iporneccrl, mporekarwmue B uHTepdaze. Permkanus — peakius MaTpUYHOTO
cunreza JIHK. Crpoenme xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
51 JINTUTONIHBIA W TalUIOMJAHBIA ~ XPOMOCOMHBIE  Ha0Ophl.  XPOMAaTHJIBL
' [uTomornuyecknue OCHOBBI Pa3sMHOXKEHHS W HHIWBUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wnetku — wmuto3. Craaum mutosza. I[lporeccel, mpoucxojsiue Ha

pa3HBIX CTAIUSIX MUTO3a. buONOrnyeckuii CMbICII MUTO3a

@®opMbI pa3MHOXKEHHSI OpTaHH3MOB: Oecrolioe M TonoBoe. Buapl Oecriomoro
5 pPasMHOXKEHUs: JEJICHHE HAJABOE, IOYKOBAaHUE OJHO- M MHOTOKJICTOYHBIX,
CIIOpOOOpa3oBaHUe, BEreTaTHBHOE pa3MHOXCHUE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHMU3MOB, €I'0 3HAYCHUE JJIA CCIICKIUU

[TonoBoe pasMHOXKEHHUE, €ro OTIIMYHS OT OECIIONOro.
53 Meiio3. Craguu wmeioza. Ilpoueccel, npoucxoisduige Ha CTagusx Meiosa.
IloBenenune xpomocom B Meroze. Kpoccunrosep. buonornueckuil cmbica U

3HaYeHue Melo3a

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [lomoBbie
5.4 KEJe3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX KIETOK —
rameT (CrepMaro30ou/l, STHIEKIIeTKa) — criepMaroreHe3 u ooreHe3. OCOOEHHOCTH

CTPOEHUS SMIEKIETOK U ciepMaro3onaoB. Omiogorsopenue. [lapreHorenes

WnauBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(oaMOpuorenes). Jtanbl SMOPUOHATIBHOIO PA3BUTHUS Y TMO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpynauus, opraHorenes. IloctamOpuonansHOe pa3BuTHE. THITBI
55 MOCTAMOPUOHATIBHOTO PA3BUTHA: NpsAMOe, HempsMoe (JIMYMHOYHOE). Bimsnue
' Cpezbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BbI3BIBATH BPOXKIEHHBIC
YpOZCTBA.

Poct n pa3Butue pacteHuii. OHTOreHe3 IBETKOBOIO pacTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3sBUTHUSA

6 HaCJ'IeI[CTBeHHOCTB U U3MCHYUBOCTb OPraHM3MOB

IIpeamer u 3amaun reHeTuky. Vicropust pa3BUTUS F€HETUKU. BKilag pocCUiCKUX

6.1 U 3apyOexHbIX Y4EHBIX B Ppa3BUTHE TEHETUKH. MeToapl TI'CHETHKH

(ruOpuAO0IOrHYECKUM, LHUTOr€HETUYECKU, MOJIEKYJIIPHO-TEHETUUECKU ).
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OcCHOBHBIC TCHETUYCCKUE MOHATHA. | eHeTndecKas CHUMBOJIMKA, UCIIOJIL3yCMas B

cxXemax Cer]J_II/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAaCJIeIOBaHUsI TIPU3HAKOB, YCTaHOBJICHHBIE ['. Mennenem.
MoHorubpunHoe CKpenmBaHue. 3aKOH €IWHO0Opasusi TUOPHUAOB IEPBOTO
nokosnienns. [IpaBmiio moMUHUpOBaHMS. 3aKOH pACIICIUICHHS TPU3HAKOB.
6.2 ['unioresa yncrorsl ramer. [loaHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

' JurnbpuaHoe CKpenrBaHue. 3aKOH HE3aBHCHUMOTO HAcJIeIOBAaHUS TPHU3HAKOB.
[{utoreneTnyeckrue OCHOBBI JUTHOPUIHOTO CKpEHIMBAHHS. AHAIM3UPYIOIIEE
ckpemmBanue.  Mcmonp3oBaHWE — AHAIM3UPYIOMIETO  CKPENIMBAHUS IS

OIpe/ieJIeHHs TEeHOTUIIa 0co0u

CueruieHHoe HacnezoBaHue npu3HakoB. Pabora T. Moprana mo cuerjieHHOMY
HacleIoBaHUI0O TeHoB. HapymieHue cremnjeHuss TEHOB B pe3yibTaTe
KPOCCHHIOBepa. XpOMOCOMHas TEOpHsl HAacleICTBEHHOCTU. ['eHeTmueckue
6.3 KapThl.

I'enetnka mona. XpOMOCOMHOE OINpejeieHue Moja. AyTOCOMBI U IOJOBBIE
XpoOMOCOMBI. ['oMorameTHsle M rereporaMeTHble opraHu3mbl. HacnenoBanue

IMPHU3HAKOB, CICTIJICHHLIX C I10JIOM

N3menunBOCTh. BHIBI M3MEHUYHMBOCTH: HEHACJIEACTBEHHAs WM HACIJICICTBEHHAs.
Ponp cpeapl B HEHACIENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPUCTHKA
6.4 MOIM(UKAIIMOHHOW HM3MEHYMBOCTH. BapualMOHHBIM psJl W BapUalMOHHAA
kpuBas. Hopma peaknum mnpusHaka. KoaudecTBEHHBIE M KadyeCTBEHHBIE

MPU3HAKU U UX HopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHON N3MEHYHBOCTH

HacnenctBenHass, HWIM TE€HOTHIIMYECKAas, W3MEHUYMBOCTh. KoMOMHATHBHAs
M3MEHYUBOCTh. Meiio3 M TOJIOBOM TpOIECC — OCHOBAa KOMOMHATHBHOMN
6.5 W3MEHYUBOCTA. MyTallmoHHas W3MeHYHBOCTh. Kiaccudukanus MyTamuid:
' TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMpUYMHbI MyTaluii. MyrareHHbIe
(bakTophl. 3aKOH TOMOJIOTUYECKHX PSAAOB B HACTIEACTBEHHOM n3MeHunBocTy H.1.

BaBuiiosa

I'enetnka uenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TEHETHKHU
4eJl0BEKa: TeHEaIOTHYSCKHI, OJIN3HEIIOBHIN, IIUTOTCHETUYCCKHI,
OMOXMMUYECKUH, MOJIEKYIsIpHO-TeHeTnYeckuil. COBpeMEHHOEe OIpeJeleHHe
TE€HOTHUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
6.6 nomoripto [II[P-ananu3a. HacnencrBennble 3a0ojieBaHUS 4YeIOBEKA: TCHHBIC
' Oosie3HH, 0OJIE3HU C HACJIEACTBEHHOM IMpPEeapacroIoKEeHHOCThIO, XPOMOCOMHbIE
6one3nn. Comarnueckue W TeHepaTUBHblE MyTauuu. [IpUHIUNBI 310pOBOro
oOpa3za JKM3HM, JAUATHOCTUKH, TPODPHIAKTHKA U JICYECHUS TEHETHYECCKHUX

OonesHeil. Menuko-reHeTHYecKoe KOHCYJIbTHPOBaHUE. 3HAYCHUE MEIUIIMHCKON

IFCHCTUKHU B IPEAOTBPAIICHUHA U JICUCHUHN I'CHCTUYCCKUX 3a00JIeBaHNH YeJIOBEKa
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7 Cenexmust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexusi Kak Hayka M MpOLECC. 3apOXKICHHE CENEeKIMH U JOMECTHUKaIUS.
71 VYuyenne H.M. BaBumoBa o0 1EHTpax TMPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuid. LIeHTpbl MPOMCXOXKIEHUs TOMAIIHUX KUBOTHBIX. CopT,

opo7a, MTaMM

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccOoBbli W MHIMBUAYaJIbHBIH OTOOpPHI B
CEJIEKLIMM pacTeHUl M >KUBOTHBIX. OLieHKa 3KCTepbepa. bInM3KopoacTBEHHOE
CKpemMBaHue — HMHOpuauHr. Yuctasg nuHus. CKpelMBaHUE YHCTHIX JIMHHUM.
7.2 I'ereposuc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelIMBaHue — ayTOPUAMHT.
Otnanénnast rubpuamsanuss M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 H
[IOJIYYEHUE TIOJNUIIIOUI0B. JIOCTHIKEHHUsI CEJIEKIIMM pPACTEHUM, >KUBOTHBIX H

MHUKpPOOpPTraHU3MOB

buorexHonmorusi kak oTpaciab NPOM3BOJACTBA. ['€HHas WHXKEHEpHUs. OTambl
co3ganusi pexkomOunantHo JIHK wm Tpancrennsix opranu3moB. Kierounas
73 uxeHepus.  Kierounble  KynbTypbl. MUKpPOKIOHAJIBHOE  pPa3MHOXKECHHE
' pacrenuii. KioHupoBaHHME  BBICOKOIMPOIAYKTUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpPraHu3MOB. OJKOJOTHYECKHE M ATH4eckue mpodsembl. [MO — reHernuecku

MOJIM(UIIUPOBAHHBIE OPTaHU3MBbI

11 KIIACC

Kona IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

1 DBOJIOLUOHHAA OMOJIOTUS

DBOIIONIMOHHAS TEOpHS M €€ MECTO B OMOJIOTHH.

CBumeTenbcTBa  ABOMIONUHU.  [laJICOHTONOTMYECKHE:  MOCIEA0BATEIBLHOCTD
MOSIBJICHUS BUJOB B MaJICOHTOJOTMYECKONW JIETOMMCH, IMepexoaHble (OPMBI.
buoreorpaguueckue: cxonctBo W paznuuyue ¢ayH U (IOp MaTepHKOB U
11 OCTPOBOB. DOMOPHOIOTHYECKUE: CXOJICTBA U PA3INUUS YMOPUOHOB PA3HBIX BHUJIOB
N03BOHOYHBIX. CpaBHHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTHYHBIC,
pYAMMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJEKYJIIpPHO-OMOXUMHUECKUE: CXOJCTBO
MEXaHH3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKUX IyTeH y Bcex

OpraHu3MOB

OpomtonmonHass  teopuss Y. Jlapuna. IlpennochbulkM  BO3HMKHOBEHHS
19 JapBUHM3Ma. JIBMXKYIIHME CHJIBI 3BONIOLMHM BUIOB Mo JlapBUHY (M30BITOUHOE
pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYpPCOB, HEONPEAEIEHHAs U3MEHYUBOCTb,

6opb0a 3a cylecTBOBaHHE, ECTECTBEHHBII 0TOOD)
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13 Cunrerndeckast Teopust dBomouud (CTD) u OCHOBHBIE €€ TONOXKCHHUS.
MukposBomonus. [Tonynsuus kak eIMHULIA BUA U SBOIIOLUN

JBwxyme cuibl ((hakTopbl) 3BOJMIOLMU BHUJIOB B Ipupoje. MyTaluoHHBIN
nporecc U KOMOMHATUBHAS W3MEHYMBOCTb. [lOMyJsIIIMOHHBIE BOJIHBI U JApeud
reHoB. W3omsamus u murpanusi. EcrecTBeHHBI 0TOOp — Hampasisronmii pakrop
14 3BOMIOLUU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

' [TpucnocoGneHHOCT,  OpPraHU3MOB  Kak pe3yiapTaT dBoitouuu. [Ipumepst
npucnocoOieHuil y opranu3mMoB. ApoMop(do3bl U HAHOAJANTALIUH.

Bun n Bunoo6pazosanue. Kpurepuu Buaa. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:

reorpadguueckoe, IKOIOrHIecKoe

L5 Makpospomtonust.  Popmbl  dBOMIOIMHM:  (UIeTHYECKas,  JUBEpreHTHas,
KOHBEpIeHTHasl, napajiensHas. HeoOpatumocTs 3Bosmonuu

2 Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMIle

JloHayuyHble TIpeACTaBIEHUS O 3apOKIACHUM >KU3HU. HaydHble TrUNoOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emyie: a0HOreHe3 M MaHCHEpMUsA. XUMHUYECKas
2.1 HBONIONHUA. ODKCIHEPUMEHTAIBHOE TMOATBEPKICHUE XHUMHYECKOM IBOJIOLHH.
Hauanpabie sTaner Omonmormdeckoi sBomronuu. ['mmoreza PHK-mmpa. TlepBoie

KIICTKH U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PVIIII )KUBBIX OPTraHHU3MOB

PazButne xu3Hm Ha 3emie 1o spam u mepuonaMm. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. [lameo3oiickas spa uW €€ mepuoabl: KEeMOPHICKHUH,
OPIOBUKCKUU, CUJIYpUUCKHAWM, JIEBOHCKHHM, KAMEHHOYIOJIbHBIM, IIE€PMCKHUU.
Meso30lickas 3pa 1 €€ epruoipl: TPUACOBBIN, FOPCKU, MEJIOBOM.

2.2 KaitHo3olickass 9pa u €€ TepUOAbl:  MaJICOTCHOBBIA,  HEOTCHOBBINH,
AQHTPOIIOI€HOBBINA. XapaKTepUCTUKA KIMMaTa M TE€OJOTMYECKHUX IPOLIECCOB.
OCHOBHBIE ATAlbl IBOIIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bl y
pacTeHUM U >KUBOTHBIX. [losiBIEeHWE, paciBeT U BBIMHUpPAHHME TPYII KUBBIX

OpraHu3MOB

23 Cucrema OpraH"u4eCcKoro Mupa KakK OTpPpaKCHHUC IBOJIOLNH. OcHOBHBIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPraHu3MOB

OBOJIOLMS YeNlOBeKa. AHTPOMOJIOrus Kak Hayka. Pa3Butue npenctaBieHUM o
MPOUCXOXKJIEHUHM 4esioBeKa. MeTonbl u3ydeHus aHTponoreHeza. CxojactBa u
24 pa3nuuus YeJIoBeKa M )KMBOTHBIX. CHCTEMAaTHYECKOE TTOJIOKEHHUE YeTTOBEKA.

' JBrxymue cunsl (hakTopbl) aHTpororenesa. HacineacTseHHass H3MEHUYUBOCTD U

€CTeCTBEHHbIM 0TOOp. OOuiecTBeHHBIH 00pa3 »H3HU, HM3TOTOBIIEHHE OpPYIUi

Tpy/a, MBIIIJIEHUE, PEYb
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OcHOBHBIE CTaAMM W BETBU HBOJIIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, YesoBek
25 ymenslid, YenoBexk npsamoxonamui, YenoBek HeaHAepTaibCKuM, YemoBek
pazymHblii. Haxonku uckomaembIX OCTaHKOB, BpEMs CYIIECTBOBaHUS, 00JacTh

pacrpocTpaHeHus, 00bEM TOJIOBHOTO M0O3Tra, 00pa3 >KU3HU, OPYAUS

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BponeouHas (eBpasuiickas),
26 HETrpO-aBCTPATIOUIHAS (’xBaTtopuasbHAs), MOHTOJIOHMTHAS (a3marcko-
amepHuKaHckast). UepTbl IpUCIIOCOOIEHHOCTH MPEICTABUTENEeH YEIOBEUECKUX pac

K YCJIOBHSIM CyIlecTBOBaHMs. EnMuHCTBO yenoBeueckux pac. Kpurtuka pacuszma

3 Opranu3mbl 1 OKpyKaromias cpeaa

DKonorusi Kak Hayka. 3aJaydl W pasJelibl dKOJOTHH. MEeTOIbl SKOIOTMYECKHX
3.1 HCCIIeIOBaHUM. JKoIorndeckoe MupoBo33penue. Cpeapl 0OMTaHUSI OpraHU3MOB:

BOJHAas, HA3CMHO-BO3AYIIIHAA, [IOUBCHHAA, BHYTPUOPIraHU3MCHHAA

Oxomornueckne  ¢akrtopel.  Kimaccudukamuss — IKOIOTHYECKUX  (HDaKTOPOB:
3.2 abuornveckne, OWMOTHYECKHE U aHTPONOreHHbIC. J[eHCTBHE JKOIOTMYECKHX

(axTOpPOB Ha OPraHU3MBI

AOuornueckne (GakToOpbl: CBET, TEMIeparypa, BIaXHOCTb. DoTomeproansm.
3.3 [TpucnocoOneHuss OpraHU3MOB K JACHCTBUIO  aOMOTHYECKUX  (PaKTOpPOB.

buonornyeckrue puTMsl

buotnueckue Qaxtopel. Buabl OMOTHYECKUX B3aMMOJACWUCTBUN: KOHKYPEHIIHS,
34 XUIIHWYECTBO, TMAPA3UTHU3M, MYTyaIn3M, KOMMEHCAIN3M (HAXJIEOHUYECTBO,

KBapTUPAHTCTBO),  aMEHCAJIW3M, HEUTpaIu3M. 3HAUYCHHE  OMOTHYECKUX

B3aUMOJICUCTBUH JJIs CYIIECTBOBAaHUSI OPTraHU3MOB B TIPUPOIHBIX COOOIIECTBAX

OKOJOrM4eCcKUe  XapakTEepUCTUKU  monyasuuu.  OCHOBHBIE — ITOKAa3aTeNlH
3.5 MNOMYJSALWNA: YHUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, IMPHUPOCT,

MUT'panus. I[I/IHaMI/IKa YUCJICHHOCTH IIOIYJIALIUU U eé peryauns

4, Coo00111eCcTBa ¥ DKOJIOTUYECKHAE CUCTEMBI

CoobmiecTBO OopraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
4.1 MpPOCTpaHCTBEHHas, Tpoduueckas (muimeBas). Bumsl-momuHanTel. CBsi3U B

OnoreHo3e

Dkonorudeckue cucteMbl  (3kocucreMbl). [loHsTHe 00 dKOCHUCTEME W
ouoreorneHo3e. DyHKIMOHATBHBIE KOMIOHEHTHI JKOCHCTEMBI: MPOJYIICHTHI,
45 KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemiecTB ¥ MOTOK SHEPTUU B IKOCHUCTEME.
' Tpoduueckne (MUIIEBBIE) YPOBHU OJKOCUCTEMBI. [lWieBble menmu W CEeTH.

OCHOBHBIC TIOKa3aTeIM AKOCHCTEMBI: Ouomacca, MPOMYKIHUs. DKOIOTUYECKHE

NUPaMUJIBl:  TPOAYKLMH, YHUCICHHOCTH, Ouomaccel. CBOMCTBA HSKOCHCTEM:
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YCTOIZHHBOCTL, caMoperyJsnus, pa3BuTuc. CYKI_ICCCI/IH

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
HIMPOKOJTUCTBEHHOTO Jieca.

43 AHTpONOreHHbIE SKOCHCTEMBI. ATpO3KOCUCTEMBI. YpOosKocHCTEMBI.
' buonornueckoe 1 X03511ICTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpasue kak (¢dakTop ycroWuumBocTH IKocucTeM. CoxpaHeHue

OHOIOruYecKoro pa3Hoodpasus Ha 3emiie

VYuenne B.W. Bepnaackoro o Owocdepe. ['paHunbpl, coctaB M CTPYKTypa
ouocdeprl. Kupoe BemectBo u ero ¢GyHkiuu. OcobeHHOCTH OMochepbl Kak
4.4 r00anbHONM JKOcHCTEeMBl. JlMHAMHUYECKOe paBHOBecHE€ M OOpaTHas CBS3b B
ounocdepe. KpyroBopoTsl BemecTB W OMOTCOXMMHUYECKUE IUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIBHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIIIH

YenoeyectBo B Omocdepe 3eminn. AHTpONOreHHBIE M3MEHEHHUs B Ouocdepe.
45 ['o6anbHbBIE HKOJIOTUYECKUE TTPOOTIEMBI.
OcCHOBa  pAalMOHAIBHOIO  YHPABIECHUS HPUPOTHBIMH  pecypcaMH M HX

HCIIOJIb30BaHUC. I[OCTI/I)KCHI/IH OMOJOrun U OXpaHa ITpUpPOabl
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* buonorusa. 10 knacc. [laceunux B.B., Kamenckuii A.A., Pyomio A.M. u 1p.;
ITon penakumeit Ilaceunuka B.B. AxnuonepHoe oOmiectBo «M3mgaTenbcTBo
«IIpoceenue»
» buonorus. 11 kmacc. Ilaceunuk B.B., Kamenckuit A.A., Pybuos A.M. u ap.;
ITon penakumeit Ilaceunmka B.B. Axknuonepnoe o6mectBo «M3maTenbcTBo
«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJA

1. ITaceunux B. B. buonorus. 10—11 knaccel. ba3oBeiii ypoBeHb. [loypouHblie
pa3paboTku.: yueb. mocobue mis obmeoOpa3oBaT. opranm3anuii / B. B.
ITaceunmk, I'. I'. IlIBemoB, T. M. EdumoBa. — 2-¢ m3nm., crep. — Mocksa.:
[Tpocsemenune, 2023. — 230 c. — (JIuHUsS KU3HM).

2. Aradonosa N.b. buonorus. O0mas 6uonorus: 10-i kiacc: 6a30BbIi YPOBEHB:
pabouast terpanp k yueOHuky B.WM. Cupornazora, W.b. Aradonosoii, E.T.
3axaposoii / W.b. AradonoBa, B.M. Cusornazos, f.B. Korenesckas. — 10-¢
u3a., crep. — Mocksa: [Ipocsenienue, 2023. — 206 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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