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MNOACHUTEJNIbHAA SAMNNCKA

Mpy pa3paboTke MporpaMmMbl MO 6GUONOTNM TEOPETUYECKYIO OCHOBY A/ OMNpefeneHus
NMOAXOA0B K (DOPMMPOBaHUIO COfepXaHus Yy4yebHOro npeameta «buonorus» cocTaBUNW:
KoHUenTyanbHble nonoxeHmss ®roC COO o B3anMMO0OYCNOBNEHHOCTW LENEN, CoAepXKaHus,
pe3ynbTaToB 00y4YeHWs U TPeboBaHWIA K YPOBHIO MOArOTOBKM BbIMYCKHWMKOB, MOMOXEHUS 06
06LMX LensxX U NpUHUMNAxX, XapakTepu3yrLMX COBPEMEHHOE COCTOSHME CUCTEMbI CPeAHEro
o6Lero obpasoBaHus B Poccuiickoin degepaumm, a Takke NoNoXKeHWs 0 cneumduke 6uonorum,
€€ 3HaYeHUM B MO3HAHWM XXMBOW NPUPOLbl U 06ecrneveHny CyLecTBOBAHUA Yen0BEYECKOro
o6ulectBa. CornacHO Ha3BaHHbIM MOMOXEHUAM, OMNpeAeneHbl OCHOBHbIE (YHKLMM MPOrpaMMbl
no 6monorum n eé CTpykTypa.

Mporpamma no 6uonorun JaéT npeactaBfieHne o Uensx, 06 o6LLein cTpaTternm obyyeHus,
BOCMUTAHUA W pPasBUTUA 00Yy4aroLLIMXCS CPeAcTBamy Yy4vyebHOro npeametra «buonorus»,
onpegensieT 06s3aTeNbHOE NPeAMETHOE COAepXKaHWe, €ero CTPYKTypy, pacnpegeneHve no
pasgenaMm ¥ Temam, PeKOMEHAYeMyr MocnefoBaTeNbHOCTb M3y4yeHUs y4ebHOro MaTepuana c
YUYETOM MEXNPEAMETHbIX U BHYTPUNPEeAMETHbIX CBS3eld, 0rMKM 06pa3oBaTe/lbHOrO MpoLecca,
BO3PACTHbIX OCO6EHHOCTEN 00yYatoLLMXCS.

B nporpavme Mo 6uonornvM TakKXKe Y4yMTblBatOTCA TPebOBaHWA K MIaHMPYeMbIM
NINYHOCTHBLIM, MeTanpeAMeTHbIM W MPeAMETHbIM pe3ynbTaTaM 06yuYeHWs B (DOPMMPOBaHUM
OCHOBHbIX BMA0B Y4eBOHO-MN03HaBaTeNbHONW AeATENbHOCTM/YUYEOHbIX AEACTBUI 06YyYatOLLIMXCS NO
OCBOEHMIO COAEP>KaHMs 61ONOrMYECKOro 06pa3oBaHus.

B nporpamme no 6uonoruy (10-11 knaccbl, 6a30Bbl1 YPOBEHb) peann30oBaH MPUHLMN
NPeeMCTBEHHOCTU B  M3y4YeHMM Ouonorun, Gnarogaps Yemy B Heli npocMaTpuBaeTcs
HanpaB/feHHOCTb Ha pa3BUTWE 3HAHWIA, CBA3aHHLIX C (HOPMMPOBAHMEM eCTeCTBEHHO-HAy4YHOrO
MMPOBO33PEHNSA,  LIEHHOCTHbIX  OPUEHTauWMin  NIMYHOCTKW,  3KOMOTUYECKOr0  MbILMEHWS,
npeacTaBNeHWin O 3[0POBOM 00pa3e >XM3HM U OGepeXHbIM OTHOLLUEHUEM K OKPY>KatoLLei
npupoaHoi cpeae. Mo3ToOMy Hapsady C U3yyeHWeM OOLLEONONOrMYECKMX TEOpUiA, a TakKxKe
3HaHWI O CTPOEHMM XXMBbLIX CUCTEM Pa3HOr0 paHra U CyL{HOCTM OCHOBHbIX MPOTEKAOLMX B HUX
NMpoLeccoB B Mporpamme Mo 6MONOrMM yAeneHo BHUMAHWE WCMONb30BAHUKD MOMYYEHHbIX
3HaHWI B MOBCEAHEBHOM XXMN3HW 4NN peLleHns NPUKNagHbIX 3a4ad, B TOM yMche: NponiakTukm
HacneACTBEHHbIX  3a00NMeBaHWiA  YenoBeKa, MeAMKO-TEHETUYECKOr0  KOHCY/NbTUPOBaHUS,
060CHOBaHNSA 3KOMOMMYECKM Lie1ecoobpasHOro MoBeaeHMs B OKpYXKatoLleli NpupoaHoin cpeae,
aHann3a BMUSAHWUSA XO39MCTBEHHOW [AeATENIbHOCTM 4YeNOBeKa Ha COCTOSHWE MPUPOAHBLIX W
CKyCCTBEHHbIX 3KOCUCTEM. YCW/EHUE BHUMaHWA K NPUKIaAHOA HanpaB/ieHHOCTU Yy4ebHOro
npegmeta «bronorvs» NPoOAMKTOBAHO HEOOXOAMMOCTbIO 0GECneYeHns YCNOBUIA ANsi peLleHuns
OAHON 13 aKTyaNbHbIX 3a[ay LKO/IbHOr0 6MON0rMyYeckoro 0bpasoBaHms, KoTopasi npeanonaraet
(hopmmpoBaHMe y 06yvatoLWmMXCcsi CNOCOBHOCTM afanTUPOBaTbCA K WM3MEHEHUSM AUHAMWYHO
Pa3BMBAOLLErOCA COBPEMEHHOIO MUpa.

Buonormsi Ha ypoBHe cpeaHero o6Llero o6pa3oBaHMs 3aHMMaeT BakKHOe MecTo. OHa
obecreynBaeT (OPMMPOBaHME Yy 0OOyYalOLLMXCA MPEACTaBEHUA O Hay4yHOW KapTuHE Mupa,
pacLmpseT n 0606LWaeT 3HaHUA 0 XKMBOW NPUPOAE, €€ OT/INUNUTENIbHBIX NPU3HaKax - YPOBHEBOW
opraHuM3aumMn u 3BOMKOLMKN, CO34aET YCMOBMSA [ANA: MNO3HAHUS 3aKOHOB >KMBOI MPUPOAbI,
(hopmmpoBaHna (DYHKLMOHA/IbHOM TPaMOTHOCTM, HaBblKOB 3[0POBOro M 6Ge3onacHoOro obpasa
XKW3HW, 3KOMOrMYECKOro MbILL/IEHWS], LLEHHOCTHOIO OTHOLLIEHWS K XXMBOW NPUPO/E N YeNoBEKY.

Bonblwoe 3HayeHWe OMONOrMS WUMEeT TakkKe [A/19 PeLIeHUss BOCNUTaTeNlbHbIX WU
pa3BMBatoLLMX 3aay CpeHero obuiero obpasoBaHus, coumanusalmnm obydarolmxes. 3yyeHume



6ronorum obecrieumBaeT YCNOBUS Ans (hopmmpoBaHns WHTENNEKTYa/IbHbIX,
KOMMYHUVKALMOHHbIX Y MH(POPMALMOHHBIX HaBbIKOB, 3CTETUYECKON KyNbTypbl, CNOCO6CTBYET
MHTerpaumMm 61MoNornyYecKMX 3HaHWin C MPeACcTaBlEHUAMM M3 APYrUX yyebHbIX MpeaMeToB, B
4aCTHOCTM, (IM3MKK, XUMUK 1 Teorpadumn. HasBaHHbIe MOOXKEHUS O NPeAHa3HaYeHUN y4ebHOro
npegmeta «buonorus» COCTaBUIM  OCHOBY [A/19 OnpeAeneHus MoAXO4OB K 0T6opy W
CTPYKTYPUPOBAHUIO €ro CofepXXaHus, NpeacTaBieHHOro B nporpaMmMe no 61Monoruu.

OT60p coaep>kaHust y4yebHoro npeamerta «bruonorna» Ha 6a30BOM YpPOBHe OCYLLECTBEH C
no3vumiA KynbTypocoo6bpasHOro noaxofa, B COOTBETCTBUM C KOTOPbIM 0Oy4atoLLMecs AOMKHbI
OCBOWTb 3HAHUA M YMEHWS, 3HauYMMble A/19 POPMUPOBaHUA OOLLEN KyNnbTypbl, ONpeenstoLime
aflekBaTHOe MNOBefeHMe 4enoBeKa B OKPY)KaloLlein NpupoaHON cpefe, BOCTpebGOBaHHble B
MOBCEAHEBHOW YXM3HN N MPaKTUYECKOW fesTenbHOCTU. Ocoboe MeCcTO B 3TOW CUCTEME 3HaHWi
3aHUMalOT  3NEMEHTbl  COAEpPXKaHWs, KOTOpble CAyXaT OCHOBOW AN (hOpMUPOBaHUSA
MPeACTaBeHWA O COBPEMEHHON EeCTECTBEHHO-HAy4HOW KapTWHe Mupa W LEHHOCTHbIX
OpMEHTaLMAX IMYHOCTW, CNOCOOCTBYIOLLMX NYMaHM3aLMmnm 61MonorMyeckoro 0bpasoBaHus.

CTpyKTypupoBaHue CcoAepXXaHus Yy4ye6HOro martepuana B nporpamme Mo 6uonorum
OCYLLECTB/IEHO C YYETOM NPUOPUTETHOIO 3HAYeHUst 3HaAHWUIA 00 OT/INUYUTENbHBLIX 0COBEHHOCTAX
XKVMBOW NpUpoAbl, O eé YpPOBHEBOW OpraHu3auuMm 1 3BOMOUMM. B COOTBETCTBMM C 3TUM B
CTPYKTYpe y4yebHOro npegmerta «bruonorusi» BblaeneHbl CNeaytoLlye CoAepXKaTeslbHble NMMHUN:
«bnonorna Kak Hayka. MeTofbl Hay4HOro no3HaHMs», «KneTka Kak 61onormyeckas cuctemMan,
«OpraHusm Kak 6uonorunyeckas cuctema», «CucteMa M MHOroo6pasvie OpraHM4eckoro mMmpa,
«DBOJIOLMS XKMBOW NPUPOLbLI», «IKOCUCTEMbI 1 MPUCYLLME UM 3aKOHOMEPHOCTU».

Llenb n3y4yeHus yyebHoro npegmerta «buonorus» Ha 6a30BOM YPOBHE - OBJafieHUe
06yYaKLMMNCA 3HAHUSIMW O CTPYKTYPHO-(PYHKLMOHA/IbHOM OpraHn3auum XXMBbIX CUCTEM
Pa3HOro paHra u NPUoBpPeTEHNe YMEHUIA NCMOMb30BaTb 3TV 3HAHWA A4/ FPaMOTHbIX AEACTBUIA B
OTHOLLUEHUW 06BLEKTOB XXMBOW NPUPOAbI U PELLEHNS Pa3INYHBIX XKN3HEHHbIX NPO6IeM.

JlOCTXKEHVE Lenn u3yyeHns ydebHOro npegmeta «buonorms» Ha 6a30BOM YpOBHe
obecrneynBaeTcs peLleHnemM Cneaytowmx 3agau:

OCBOEHVE O00Y4YaOLMMNCS CUCTEMbI 3HAHWIA O OUMONOrMYECKUX TEOPUSX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSAX, rurnoTesax, npaswnax, CAyXalMx OCHOBOW A/1f (hOpMUPOBaHUS
NpPeAcTaBNeHWn O eCTECTBEHHO-HAay4YHOW KapTMHe Mupa, O MeTodaxX Hay4HOro mno3HaHus,
CTPOEHUKN, MHOroo6pasnyv M OCOGEHHOCTAX >KMBBIX CUCTEM Pa3HOr0 YPOBHA OpraHu3auuu,
BbIZAIOLLMXCA OTKPbLITUSAX U COBPEMEHHbIX UCCeA0BaHUAX B 6MON0rnu;

(hopMupoBaHMe Yy 0OyYatoLMXCA MO3HaBaTeNbHbIX, WHTENNEKTYa/lbHbIX U TBOPYECKUX
CMOCOBHOCTEN B MpoLiecce aHanm3a faHHbIX 0 MYTAX Pa3BUTUA B GUMOMOMMM HayUHbIX B3rNs40B,
naen n NOAX0A0B K U3YUEHMHIO XMBbIX CUCTEM Pa3HOro YPOBHSA OpraHu3aumm;

CTaHOB/EHVE Y OOyvatoLMXcs O06Lein KynbTypbl, (QYHKLMOHANbHOW rpaMOTHOCTH,
pasBuUTUE YMEHUIN OOBACHATL M OLEHMBATL SBNEHUA OKPYXXAOLLEro Mupa >XUBOM NpUpoAbl Ha
OCHOBaHWUW 3HaHWUIA 1 OMbITa, NOMYYEHHbIX NPU U3YYeHU B1ONOTK;

(hopmupoBaHMe y 00y4aroLMXCH YMEHWUIA WNNKOCTPUPOBATL 3HAYeHWe OMONOrnyYecKmx
3HaHWI B NPaKTUYeCKOW [eATeNIbHOCTM YenoBeKa, PasBUTUM COBPEMEHHBLIX MeAULUHCKMX
TEXHOMOrMIA 1 arpobroTEXHONOTUIA;

BOCMUTaHME YOEXAEHHOCTN B BO3MOXHOCTM MO3HAHWA YENIOBEKOM >XMBOW MNPUPOAbI,
Heo6X04MMOCTI 6EPEXXHOr0 OTHOLUEHUSA K HEil, COBNIOAEHNSA 3TUUECKMX HOPM MPU NPOBEAEHUN
OMONOrNYECKNX NCCNEA0BaHWIA;

0CO3HaHWe LEHHOCTN OMONOrMYECKMUX 3HaHWIA A1 NOBbILEHWS YPOBHS 3KONOrMYECKOWA
Ky/nbTypbl, 415 (DOPMMPOBaAHUA HAYYHOrO0 MUPOBO33PEHUS;



NPUMEHeHVE MPUOBPETEHHBIX 3HAHUA W YMEHWIA B MOBCEAHEBHOM >KU3HW NS OLEHKM
MOCNeACTBUIA CBOEW [eATEeNbHOCTM MO OTHOLIEHMIO K OKpY>KatoLleil cpefe, COOGCTBEHHOMY
3040pOBbIO, 060CHOBaHWE 1 COBNIOAEHME Mep NPOUNAKTUKN 3aB01eBaHWIA.

B cucTeme cpefHero o6uiero obpasoBaHus «buonorus», nsyyaemasi Ha 6a3soBOM YpPOBHE,
ABNSETCA 0653aTeNbHbIM Y4Ye6HbIM MPeAMETOM, BXOAALWMM B COCTaB MpeaMeTHOW 061acTu
«ECTeCTBEHHO-Hay4Hble NPeaMEeTbI».

[ns n3yyeHms 6uonornm Ha 6a30BOM YpOBHe CpeAHero o6uiero obpasoBaHMS OTBOAMUTCA
68 yacos: B 10 knacce - 34 yvaca (1 yac B Hegento), B 11 knacce - 34 yaca (1 yac B Hefento).



COLEPXAHWVE OBYYEHUA
10 KNACC

Tema 1. Buonornsa kak Hayka.

Buonorns kak Hayka. CBfizb 6MOMOTMM C OBLLECTBEHHBIMW, TEXHUYECKMMW U LPYTUMU
eCTECTBEHHbIMW HayKamu, (unocoduen, 3TUKOW, 3CTeTUKOM W npaBoMm. Ponb 6uonoruv B
(hopMUPOBaHNM COBPEMEHHOIN HAYYHOIN KapTUHbI Mypa. Cuctema 61oIornyeckmnX Hayk.

MeTogbl NO3HaHWSA XXUBOW Npupoabl (HabnoaeHVe, IKCNepUMEHT, onncaHue, U3MepeHue,
Knaccumkaumsa, MoLempoBaHmne, cCTaTucTuyeckas 06paboTka AaHHbIX).

JeMoHcTpaumn:

MopTpetbl: Y. AapsuH, I'. MeHgens, H. K. KonbLos, K. Y0oTCoH 1 ®. Kpuk.

Tabnuubl N cxembl: «MeTOoAbl NO3HAHUSA XXNBOW NPUPOAbI».

NabopaTopHble 1 NpaKTUYecKne paboThbl:

MpakTnyeckas pabota Ne 1 «/icnonb3oBaHWe pas/IMyHbIX METOLOB MPU  U3Y4YeHUM
BMONOrNYecKNX 06LEKTOBY.

Tema 2. )KuBble cUCTeMbl U UX OpraHmnsauns.

XuBble cuctembl (BMOCUCTEMBI) Kak MpeameT usyyeHus 6uonorum. OTIMUME >KUBbIX
CUCTEM OT HEOpPraHMYeCKON Nprpofbl.

CeoiicTBa 6uOCUCTEM U MX pasHoobpasve. YPOBHM oOpraHusauum  GuocucTem:
MOJSIEKY/IIPHbINA,  K/IETOYHbINA,  TKaHEeBbI,  OpraHU3MeHHbI,  MONyNAUMOHHO-BUAOBOMN,
9KOCUCTEMHbII (61MOreoLeHOTNYECKNIA), BUOCHEPHDIA.

JeMoHcTpaymn:

Tabnuubl M cxembl: «OCHOBHble MPU3HAKM XMU3HWU», «YPOBHU OpraHn3auuy >XMBOM
npUpoabI».

O6opypfoBaHme: Mogenb Mmonekynbl AHK.

Tema 3. XMMUYECKNIA COCTaB U CTPOEHME KIETKMU.

XVMUYeCcKnid  cocTaB  KNeTKW.  XWMUYECKMe  3N1IEMEHTBI: MaKpO3/IeEMEHTbI,
MUKPO3/ieMeHTbI. Boga v M1UHepasibHble BeLLECTBa.

®PYHKUMN BOAbl U MWHEPaIbHbIX BeLeCcTB B KieTke. [lopfepaHue OCMOTMYECKOrO
6anaHca.

Benkun. Coctas 1 CTpoeHUe 6enKoB. AMUHOKUCNOTLI - MOHOMeEpbI 6e/koB. HesameHUMble
M 3aMeHVMble aMWHOKMCAOTbl. AMMWHOKMCMOTHBIA COCTaB. YPOBHW CTPYKTYpbl 6e/KoBOiA
MOSIeKY bl (NepBUYHasA, BTOPUYHASA, TPETUYHAs W YeTBEPTUYHAsA CTPYKTypa). XUMUYecKue
CBOVCTBa 6eNKOoB. brionornyeckne QyHKUMN GENKOB.

depmMeHTbl - 6uonornyeckne Karaamsatopbl. CTpoeHVe (hepMeHTa: aKTUBHBIA LEHTP,
cybcTpatHas  crneundumyHocTb.  KodepmeHTbl.  BuTamuHbl.  OTinums  (bepMeHTOB  OT
HeopraHNYecKnX KaTam3aTopos.

YrneBogbl: MoHOCaxapuabl (rnoKo3a, pnbo3a 1 Ae30Kcmprnbo3a), gucaxapuibl (caxaposa,
NaKkTos3a) W nonmcaxapuabl (Kpaxman, TMKOreH, Lennnosa). buonornyeckne  yHKUUN
Yr1eBOLOB.

Nunugel:  Tpurauuepugel,  goconunuibl, crepoubl.  MAPOPUIBHO-TNAPO(POOHbIE
cBoicTBa. Bronorunyeckne gyHkumm nnunugos. CpaBHeHWe YreBoAoB, 6e1KOB M NUNUAOB Kak
MCTOYHVKOB 3HEPTUN.



HyknenHosble kucnotbl: AHK n PHK. Hykneotnabl - MOHOMEpPbI HYKNEUHOBbLIX KUC/OT.
Ctpoerve n tyHkumn AHK. CtpoeHve n dyHkummn PHK. Bugbl PHK. AT®: cTpoeHune wu

(QYHKUNN.
LinTonorna —Hayka 0 Knetke. KnetouHas Teopusi —npumep B3anUMOLENCTBUSA MAen un

(haKTOB B HAYYHOM MO3HaHUN. METOAbI U3YYEHUS KIETKM.

KneTka Kak LienoctHas xwueas cuctema. O6LLMe NpU3HAKM KIETOK: 3aMKHYTas Hapy>kHas
mMembpaHa, monekynbl JHK Kak reHeTU4eckmin annapar, cucTeMa CMHTe3a 6e/ka.

Tunbl KMNETOK: 3yKapuoTUyeckas W npokapuoTuyeckad. OCOGEHHOCTM CTPOEHUS
MPOKapUOTUYECKOM KNeTKN. KneTouHas cTeHKa 6akTepuil. CTpOeHME 3yKapuoTUUECKON KNETKN.
OCHOBHbIe OT/INYNS PaCTUTENIbHO, XXMBOTHOW W TPUBHON KNETKN.

[MOBEPXHOCTHbIE CTPYKTYpPbl KNETOK - K/IETOYHAsA CTEHKa, F/IMKOKAIUKC, MX (YHKLMW.
Mna3maTnyeckas membpaHa, eé cBoicTBa U (yHKUMM. LlMTonnasma n e€ opraHovibl.
OfHOoMeMbpaHHble opraHouabl KneTku: AMC, annapat MobAKK, NM30COMbI. [10/1yaBTOHOMHbIE
OpraHouabl KMeTKW: MWUTOXOHApPUW, Mnactuipl. FpoucxoxieHne MUTOXOHAPUA W NNacTu.
Bugbl nnactng. HemembpaHHble OpraHonabl KNeTKN: puOOCOMbI, KETOUHbIN LEHTP, LEHTPUONN,
PECHUYKM, XTYTUKN. PYHKLNN OpraHonaoB KNeTKU. BKoueHus.

AOPO - perynsaTopHbIA LUEHTP KneTkn. CTpoeHve fapa: saepHas 060/104Ka, Kapronnasva,
XPOMaTUH, A4PbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B KIETKe.

JeMoHCcTpaunmn:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LLBaHH, M. LLneiigeH, P. Bupxos, K. YOTCOH, ®.
Kpuk, M. YunkuHc, P. ®paHknvH, K. M. bap.

Avarpammbl:  «PacnpefefieH/e  XUMWYECKUX 3MEMEHTOB B HEXWMBOW  Mpupoges,
«PacnpefeneHne XMMUYECKNX 3N1EMEHTOB B XXMBOW MPUPOAE».

Tabnuubl 1N cxembl: «llepuognyeckas Tabnmua XUMUYECKUX 3/1EMEHTOB», «CTpoeHue
MOMEKy bl BOAbI», «bMOCMHTE3 Benikay», «CTpoeHMe MOoseKy bl 6enka», «CTpoeHne epmeHTa,
«HyknenHosble kucnotbl. AHK», «CTpoeHne Monekynbl AT®s», «CTpoeHne 3yKapuoTUYeCKoi
KneTkn», «CTPOEHWNE >XMBOTHOW KNeTKW», «CTPOEHMEe pPacTUTE/IbHOM KNeTKu», «CTpoeHue
NMPOKapMOTMYECKON KNETKN», «CTPOeHMe fapa KNeTKn», «YTneBoabl», «Jiunnapsi».

O6opyfoBaHMe: CBETOBO MMKPOCKOM, 060pyfoBaHVe Ans NpoBefeHWs HabMoAeHWi,
M3MEPEHWIA, 3KCNEPUMEHTOB, MUKPOMpenapaTtbl pacTUTENbHbLIX, XMBOTHLIX M GaKTepuasbHbIX
K/ETOK.

NabopaTopHble 1 NpaKTUYecKne paboTbl:

NabopatopHaa pabota Ne 1. «/I3yuyeHre KaTaIMTUYECKON aKTUBHOCTM (PEPMEHTOB (Ha
npyMepe ammnnasbl N Katanasbl)».

NabopatopHas pabota Ne 2. «M/3yyeHue CTPOEHWUS KIETOK PaCTEHWI, XXMBOTHBLIX U
6aKTepuin Nog MUKPOCKOMOM Ha FOTOBbLIX MUKpOMpenapaTax U Ux ornmncaHme.

Tema 4. )KnsHeeAaTeNlbHOCTb K/1eTKMW.

O6MeH BellecTB, wamM metabonmam. Accumunaumsa  (NNacTUYECKMin  0OMeH) 1
AUCCUMUNALNA (IHEPTETUYECKMIA 0OMEH) - fBe CTOPOHbI eAMHOI0 npouecca Metabonunsma. Posb
3aKOHOB COXPaHEHWS BELLECTB U 3HEPTUMKN B MOHMMaHUN MeTabom3ma.

Tunbl 06MeHa BeLlecTB: aBTOTPOMHLIA M reTepoTpoHbIN. Ponb (epMeHTOB B 0OMeHe
BELLeCTB M NpeBpaLLeHNN 3HEPTUN B KIETKe.

doTocuHTe3. CBeToBas M TeMHOBas (a3bl (POTOCUHTE3a. Peakuum (OTOCUHTE3A.
AP heKTUBHOCTL (DOTOCMHTE3A. 3HAYEHMEe POTOCUHTE3A A/151 XKM3HU Ha 3emMie. BansHue ycnosui
cpefbl Ha POTOCUHTE3 M CNOCOObI NOBbILLEHNS ero NPOAYKTUBHOCTA Y KY/IbTYPHbIX PACTEHWIA.



XemMocuHTe3. XeMOCUHTe3npytoLwme 6akTepun. 3HaYeHVe XeMOCWMHTE3a A1 XKU3HW Ha
3emne.

DHepreTnyecknini  06MeH B KeTke.  PacluensieHne  BeWecTB,  BbifefieHne MU
aKKyMy/IMpoBaHWe 3HePrun B KNIeTKe. 3Tanbl 3HepreTuyeckoro obmeHa. Inmkonus. bpoxxkeHvie n
ero Buabl. KucnopofHoe OKWUCNeHWEe, WX KNeTouyHoe  AbixaHue.  OKucnuTeNbHoe
thocthopunmnpoBaHme. dPPEKTUBHOCTb 3HEPTETUUECKOTO 0OMEHa.

Peakuun wmatpuyHoro cuHTesa. [eHeTuyeckad wuHgpopmauma wn OHK. Peanusauus
reHeTUYeckor MHGopMauun B Knetke. MeHeTUYeCKUA KoL M ero CBOMCTBa. TpaHcKpunuus -
MaTpuyHbIli cuHTe3 PHK. TpaHcnaumus - 6uocuHTe3 6enka. dTanbl TpaHcasumm. KoguposaHue
aMVHOKKCNOT. Posib pubocom B 61ocuHTe3e Genka.

HekneTouHble (OPMbl  XWU3HU - BUpYCbl. WcTopua OTKpbiTUa Bupycos (4. W.
iBaHOBCKMiA). OCOBEHHOCTM CTPOEHUSA N XXM3HEHHOTO LMKa BUPYCoB. bakTepunodarn. bonesHu
PacTEHWUIA, XXMBOTHbIX M YeNOBeKa, Bbi3blBaeMble BUpycaMu. Bupyc nmmyHogethmumta Yenoseka

(BLY) - Bosdbyautens ClMKOa. O6paTHas TpaHCKPUNUWSA, peBepTasa W  WHTErpasa.
MpohmnakTrka pacnpocTpaHeHUs BUPYCHbIX 3a00/1eBaHWIA.
JeMoHCcTpaumn:

MopTpeTbl: H. K. Konbuos, A. V. MBaHoBckuiA, K. A. Tumumps3es.

Tabnmubl N CXeMbl:  «TwWMbl nuTaHnsa»,  «Metabonuam»,  «MUTOXOHAPUSA»,
«IHEPreTMYecKnin 0bMeH», «Xnoponnact», «PoTocuHTe3d», «CTpoeHne AHK», «CTpoeHue u
(hYHKUMOHMpPOBaHME TreHa», «CuHTe3 6enKkax, «"eHeTMYeCKnin  Kog»,  «Bupycbi»,
«bakTepurodarn», «CTpoeHWe W >KM3HEHHbIW umkn Bupyca ClMWOa, 6akTepuodara,
«Pennukaunsa AHK».

O6opypgoBaHme: Mofenu-annankauumn «YasoeHne OHK n TpaHckpunums», «buocuHTE3
6enka», «CTpoeHMe KNeTKU», Mofenb CTPyKTypbl OHK.

Tema 5. PasaMHOXXeHVe N NHANBUAYaIbHOe pasBnTMe opraHnN3MoB.

KNeTouHbI UMKN, WKW XKU3HEHHbIN LUKA KNeTKU. WHTepasa u muTo3. [lpoueccol,
npoTekarowune B MHTepdase. Pennuvkauus - peakumsa matpuyHoro cuHtesa OHK. CrtpoeHume
XPOMOCOM. XPOMOCOMHbIA Habop - KapuoTun. AunaougHbliA U ranfiongHblil XpOMOCOMHbIE
Habopbl. Xpomatuabl. LLMTONMOrMyeckne OCHOBbI PA3MHOXEHWUA U WHAMBUAYa/IbHOTO Pa3BUTUA
OpraHv13moB.

OeneHve knetkm - muto3. Cragmm muto3a. [lpouecchl, MPOUCXOAALIMe Ha pasHbIX
CTagmsX MUTO3a. BMONOrMYecKnii CMbIC MATO3a.

MporpammMupyemas rnéenb KNeTKu - anonTos.

dopMbl  pa3MHOXEHWS OpraHM3MoB: 6ecrnonoe M nonosoe. Buabl  6ecnonoro
Pa3MHOXEHUA: AeNeHne HafBoe, MOYKOBaHWE Of4HO- M MHOrOKJ/ETOYHBIX, CMOpPOo06pa3oBaHue,
BeretaTMBHOe pa3MHOXeHMe. VICKYCCTBEHHOE K/IOHMPOBaHWE OpraHnW3MOoB, €ro 3HauveHve Ans
cenekuuu.

[MonoBOe pasMHOXeHWE, ero OTIMYNA 0T 6ecrosoro.

Melio3s. Ctagum Mmeiiosa. lpouecchbl, NPOMCXOAsLLMe Ha CTaauax Meiosa. [osefeHwe
XPOMOCOM B Meio3e. KpoccrHrosep. BUOOrMyecknin CMbICn 1 3HaueHne Meinosa.

FamMeTOreHes - npowecc 06pa3oBaHNsA MOJOBbLIX KNETOK Y XXUBOTHBIX. 10/10Bble XKenesbl:
CEMEHHVKM M AnYHMKK. O6pa3oBaHMe U pas3BUTUE MOJOBbIX K/IETOK - rameT (CnepmaTto3ong,
ANUeKneTka) - cnepmatoreHes U oBoreHes. OCOGEHHOCTM CTPOEHWUA SNLEKNETOK W1
cnepmaro3ongos. OnnofoTBopeHue. MapTeHoreHes.

HamBnayanbHoe pa3BuTUe (OHTOreHes). OMOpMOHaIbHOe pas3BUTME (3MOpPUOreHes).
ATanbl 3MOPUOHAIBHOTO Pa3BUTUA Y MO3BOHOYHBIX XXMBOTHLIX: APO6MeHWe, ractTpynauus,



opraHoreHes. ocTamMb6puoHaibHOe pasBuUTUE. TUMbT NOCTIMOPUOHANIBHOIO PasBUTUSA: NPSIMOE,
HenpsMoe (SIMYMHOYHOE). BrimsiHWe cpefbl Ha pasBUTME OpraHM3MOB, (DaKTOPbl, CMOCO6HbIE
BbI3bIBaTb BPOXKAEHHbIE YPOACTBA.

PocT v pa3BuTUE pacTeHuUiA. OHTOreHe3 LIBETKOBOrO PacTeHWs: CTPOEHUE CEMEHU, CTaanu
pasBuTUA.

JdemoHcTpaynm:

Tabnuubl N cxembl: «PopMbl pa3MHOXEHUA OPraHM3moB», «[1BOViHOe OM040TBOPEHME Y
LBETKOBbIX pacTeHWil», «BeretaTuBHOe pasMHOXEHME pacTeHWi», «[leneHne  KeTku
GakTepuit», «CTpoeHMe MOMOBbIX KIETOK», «CTPOEHWE XPOMOCOMbI», «KMETOUHbIV LMK/,
«Pennukauua OHK», «Muto3», «Melio3», «[1psamoe 1 HenpsMoe pasBuTue», «ameToreHes y
M/IEKOMUTAOLMX M YenoBekay», «OCHOBHbIE CTaguM OHTOreHe3a».

O6opyfoBaHMe: MUKPOCKON, MuKponpenapatbl «CrepmaTo3ombl MIEKONUTatoLWwero»,
«HliuekneTka mnekonuTarowero», «KapnokuHes B K/IETKaX KOpewka nyka», MarHuWTHas
MogZeNb-annankaums «eneHve knetkm», mogens AHK, mogens metadasHO XpOMOCOMBI.

NabopaTopHbIe U NpaKTUYecKue paboThbl:

NabopatopHasn paboTta Ne 3. «HabntofeHe MUTO3a B K/IETKaX KOHUMKA KOpeLLKa yKa Ha
rOTOBbIX MUKpOMpenaparax».

NabopatopHasa pabota Ne 4. «M/3yyeHue CTPOEHWS MOMOBbIX K/ETOK HAa TrOTOBbIX
MUKpOMpenaparax».

Tema 6. HacneacTBeHHOCTb U U3MEHUYMBOCTbL OpPraHn3MoB.

MpegMeT ¥ 3afayn TeHeTUKWU. Kictopus pasBUTUA reHeTMkW. Ponb uuTonorum m
3AMOPMONOrnM B CTAHOB/IEHUW TEHETUKW. BKNag pocCUACKUX 1 3apy6eXHbIX YUYEHbIX B pasBuUTUE
reHeTUKN. MeToabl TeHeTUKU  (rMOPUAONOTMYECKUA, LIMTOreHeTUYECKNIA, MOMEKYNAPHO-
reHeTU4Yecknii). OCHOBHbIE reHeTUYeCKMe NOHATMA. TeHeTUYecKas CUMBO/IMKA, UCMO/b3yeMas B
CXemax CKpeLLuBaHuii.

3aKOHOMEpPHOCTU  Hac/nefoBaHUs  MPU3HAKOB,  YCTaHOBNeHHble . MeHgenewm.
MoHornbpuaHoe ckpelmBaHme. 3aKOH eMHO-06pa3ns rmbpuL0B NepBoro nokoneHus. Mpaswno
[OMUHUPOBaHWA. 3aKOH pacLiennieHUs npu3HakoB. [Mnortesa 4MCTOTbl ramer. [lonHoe wu
HernosIHoe JOMUHMPOBaHME.

AnrnbpraHoe  CKpelimBaHvWe. 3aKOH  HEe3aBMCMMOrO  Hac/efloBaHMS  MPU3HaKOB.
LIMTOreHeTMYeCcKe OCHOBbI AUIMOPUAHOIO CKpeLUMBaHUSA. AHaIN3NPYIOLLEE CKPELLMBAHME.
icnonb3oBaHve aHaM3MPYHOLLErO CKPeLLMBaHWSA 15 ONpefeieHns reHoTmna ocoou.

CuenneHHoe HacnegoBaHWe npu3HakoB. Pabota T. MopraHa Mo  cuenieHHOMY
HacnefoBaHMIO reHoB. HapyLueHue CLenieHns reHoB B pe3y/ibTaTe KpOCCUHIOBepa.

XpoMOCOMHas Teopus HacnefCTBEHHOCTU. ["eHeTUYeCcKue KapTbl.

eHeTrKa nosfa. XpoMOCOMHOe onpejeneHve nosia. AyToCOMbl U MOJIOBble XPOMOCOMbI.
oMorameTHble WM reTeporameTHble OpraHu3Mbl. HacnegoBaHMe MPU3HAKOB, CLEMIEHHbIX C
MOJIOM.

13meHUMBOCTb. BMabl M3MEHYMBOCTUN: HeHACc/NeACTBEHHAA U HacneACTBeHHasA. Posib cpefbl
B HeHac/feACTBEHHON W3MEHYMBOCTU. XapaKTepucTuka MOAU(UKALMOHHONW WN3MEHYMBOCTU.
BapuaunoHHbIin psg 1 BapuaymMoHHas Kpueas. Hopma peakummn npusHaka. KonunyecTseHHble U
KayeCTBEHHble MPU3HaKM 1 X HopMa peakuun. CBONCTBA MOANPUKALMOHHOW N3MEHUMBOCTM.

HacneactBeHHas, UM FeHOTUMNUYECKas, N3MEHUMBOCTb. KOMOUHATUBHAA M3MEHUYMBOCTD.
Mein03 ¥ nNONOBOW MPOLECC — OCHOBa KOMOMHATMBHON W3MEHYMBOCTW. MyTauMOHHas
M3MEHYMBOCTb. Knaccuukaums MmyTauuidi: reHHble, XPOMOCOMHble, FeHOMHble. Yactota u



buotexHonorna Kak oTpac/b MPOM3BOACTBa. [€HHaa WHXeHepud. 3JTanbl Cco3faHuA
pekoMouHaHTHOW [OHK 1 TpaHCreHHbIX opraHu3MoB. KneToyHas uHXeHepus. KneTouHble
Ky/NbTypbl. MUKPOK/IOHa/IbHOE PasMHOXeHWE pacTeHnin. KoHMpoBaHWe BbICOKOMPOLYKTUBHbIX
CeNIbCKOXO039MNCTBEHHbIX OpPraHM3MoB. JKONOrMyeckMe W 3Tuyeckue npobnembl. MO -
reHeTUYeCKN MOAN(ULMPOBAHHbIE OPraHn3Mbl.

JemMoHcTpaumun:

MopTpeTbl: H. V. BaBnnos, . B. MuuypuH, I". [I. KapneyeHko, M. ®. //IBaHOB.

Tabnmubl 1 cxembl: KapTa «LIeHTpbl NPOMUCXOXAEHUA M MHOroobpasvst Ky/bTYPHbIX
pacTeHuin», «lMopodbl AOMALLHUX XMUBOTHbIX», «CopTa KYNbTYPHbIX pacTeHWUin», «OTaanéHHas
rmépugnsaumns», «PaboTbl akagemuka M. ®. VeaHoBa», «[lMonunnongus», «O6bLEKTHI
OnoTexHonorMmn», «KnetouHble Ky/bTypbl U KIOHMPOBaHMe», «KOHCTpyupoBaHMe WU MepeHoC
reHOB, XPOMOCOM>.

O6opyfoBaHMe: MYNHXKM M0L0B MU KOPHEMIOLOB AMKMX (HOPM U Ky/bTYPHbIX COPTOB
pacTeHuit, repbapuii «CenbCKOX03AMCTBEHHbIE PACTEHUS.

NabopaTopHble 1 NpaKTUYeckne padoThbl:

3kekypens «OCHOBHblE MeTOAbl U JOCTUXKEHUS CEeNeKUMM PacTeHUin U XXMBOTHLIX (Ha
CeNEeKUMOHHYI0 CTaHUMI0, MNJIEMEHHYHO (hepMy, COPTOUCNbITATE/IbHbIA Y4YacTOK, B TemnINYHOe
X03A1ACTBO, 1ab0PaTOPUIO arpoyHUBEPCUTETA UM HAYYHOTO LieHTPa)».

11 K/TACC

Tema 1. OBONHOLMOHHAsA 6LUO0rns.

MpeanocbINIKM BO3HUKHOBEHWS 3BOJIIOLMOHHON TeopuKn. 3IBOMOLMOHHAA Teopust 1 eé
MeCTO B 6monormn. BnvsHme 3BOMOLMOHHON TEOPUM Ha pasBuUTUE BUONOTUN 1 APYTnX Hayk.

CBupgetenscTBa 3BOMOUMK.  [ManeoHTONONMYecKme: MocnefoBaTeNbHOCTL  MOSABAEHUA
BWJOB B Na/leOHTONIOMMYECKOM NIETONMCK, MepexofHble (opMbl. buoreorpaguyeckme: CXo4CTBO
¥ pasnuuue gayH 1 ¢iop MaTeprKoB 1M OCTPOBOB.

AMbpuonornyeckne: CXOACTBA U Pasnnyng 3MOPUOHOB pasHbIX BUAOB MO3BOHOYHbIX.
CpaBHUTE/IbHO-aHAaTOMWYECKME: TOMOJIOTMYHbIe, aHAIOTUYHbIE, PYAMMEHTapHbIE OpraHbl,
ataBm3Mbl. MonekynapHO-bMOXMMUYECKME:  CXOLCTBO MEXaHWU3MOB Hac/eICTBEHHOCTN U
OCHOBHbIX MeTabo/IMYeCKNX NyTei y BCEX OPraHn3MoB.

JBonwounoHHaa Teopua Y. [dapBuHa. [1peAnocCbiNKM BO3HUKHOBEHWA AapBMHU3MA.
OBvxylive cunbl  3BoslOUMM  BUAOB  NMo  [apBuvHY  (M30bITOYHOE pPa3MHOXEHWe npu
OrpaHN4YeHHOCTN PecypcoB, HeonpeenéHHas W3MeHYMBOCTb, 60pbba 3a CyLLeCTBOBaHWeE,
eCTeCTBEHHbIN 0T60P).

CuHTeTnyeckas Teopms asosouun (CT3I) 1 eé OCHOBHbIE MOJIOXEHUS.

Mwukpoasosntouus. MNonynauua Kak eanHMLA BUAA U 3BOMKOLMN.

ABwxyuive cunbl ((hakTopbl) 3BOMOLMM BUAOB B Mpupoge. MyTalMOHHbIA npouecc u
KOMOMHATMBHAA W3MeHYMBOCTb. [ONyNAUMOHHbIE BOMHbI WM Apeid reHoB. W3onauus u
Murpaums.

EcTecTBeHHbIA OTOOP — HanNpaBAAWMIA (HaKTop 3BOMOLMM. POPMbl €CTECTBEHHOIO
oTbopa.

Mprcnoco6/1eHHOCTb OPraHN3MoB Kak pesy/ibTaT 3B0/HouUMK. MprMepbl NpUcrnocobneHnii
y OpraHu3moB. ApomMopo3bl 1 UAMO0-afanTalum.

Bug w» BupoobpasosaHue. Kputepum Buga. OCHOBHble (DOpPMbl BUA006pa30BaHUS:
reorpauyeckoe, 3K0/I0rMYeCcKoe.



MPUYUHBI MyTaumnii. MyTareHHble (hakTopbl. 3aKOH rOMOJSIOTMYECKUX PAAOB B HAC/eACTBEHHOM
n3meH4ymsoctTn H. V. BaBmnosa.

BHesfepHasa HacneACTBEHHOCTb M M3MEHUYNBOCTb.

leHeTuka 4enoseka. Kapmotun uyenoBeka. OCHOBHble METOAbl TFEHETUKM YesloBekKa:
reHeaslorMyecknin,  GAN3HELOBbIA,  LUTOTEHETUYECKUA,  BUOXMMUYECKWUIA,  MONEKYNSAPHO-
reHeTnyeckunii. CoBpeMEHHOe OnpedesieHne TreHOTMNAa: MOSIHOTEHOMHOe CEKBEHMPOBaHWE,
reHOTMNUPOBaHKWe, B TOM uucne ¢ nomouwlbto MLIP-aHann3a. HacneacTBeHHble 3a60/1eBaHUS
yesioBeKa: reHHble  60ne3HM, 060NMe3HW € HacNeACTBEHHOW  NpeapacrofOXeHHOCTbIO,
XPOMOCOMHble 60/1e3HN. ComMaTuyeckne W reHepaTvBHble MyTauuu. CTBOSIOBblE  K/ETKU.
MpUHLMNbI 340p0BOro 06pasa XW3HW, AUArHOCTUKN, NPOPUNAKTUKA U NIEYEHNS TeHETUYECKNX
6onesHein. MeanKO-reHeTUYECKOE KOHCYNMbTUPOBaHME. 3HayeHMe MEeAMUMHCKOW TEeHeTUKM B
NpeaoTBpaLLeHNN 1 IeYeHUN TeHETUYECKIX 3a60/1eBaHIIA YenoBeka.

JeMoHcTpauun:

Moptpetbl: . MeHgens, T. MopraH, . ge ®pus, C. C. YeTtBepukos, H. B. Tumodees-
Pecosckuii, H. . BaBunos.

Tabnuubl N cxembl: «MOHOrM6pMAHOE CKpeLMBaHME U ero LUTOreHeTnyYecKas OCHOBa,
«3aKOH paclienneHns W ero LUTOreHeTUyeckass OCHOBa», «3aKOH YMCTOTbl ramMeT»,
«QurnépnaHoe ckpewyBaHue», «LIMTonornyeckme OCHOBbI AUTMOPUAHOTO CKPELLMBAHUSA»,
«Mei03», «B3anMofeiicTBMe anneNbHbIX FeHOB», « eHETUYECKME KapTbl PACTEHWIA, XXMBOTHbIX
N Yenoseka», «leHeTMka nona», «3aKOHOMEPHOCTU HacnefoBaHWUs, CLEMIEHHOTO C MOJIOMY,
«KapnoTunbl 4enoBeka W IKMBOTHbIX», «Bugbl n3MeHUMBOCTU», «MoanprKayMoHHas
M3MEHYMBOCTb», «HacnefoBaHne pesyc-haktopa», «eHeTuKa rpynn Kposw», «MyTaunmoHHas
N3MEHUYMBOCTb».

O6opyfoBaHMe: mogenu-annavkaumm «MOHOrnMbpuaHoe CKpelmBaHue», «HenonHoe
AOMVHUPOBaHMe», «AUrnbpugHoe ckpelimBaHue», «llepekpecT XPOMOCOM», MWUKPOCKOM W
MuKponpenapat «[po3oguna» (Hopma, MyTaumMm OPMbl KPbITbEB U OKPacku Tena), repbapui
«["0pOX NMOCEBHOM».

NabopaTopHble 1 NMpaKTUYecKne paboThbl:

NabopaTopHasa pa6oTa Ne 5. «M3yuyeHme pe3ynbTaToB MOHOrMOPUAHOIO U AUTMOPUAHOIO
CKpeLLMBaHNA Y [p030(Kn/ibl HA TOTOBbLIX MUKPOMpenaparaxs.

JNabopatopHas pa6oTta Ne 6. «M3yyeHne MoANGMKALMOHHOM M3MEHUYMBOCTM, NOCTPOEHME
BapUaLMOHHOr0 psja U BapuaLMOHHON KPUBOM».

NabopatopHasa pa6ota Ne 7. «AHanM3 MyTaumii Yy [Opo30MIbl  Ha TFOTOBbIX
MUKponpenaparax».

MpakTnyeckas pabora Ne 2. «CocTaBneHe 1 aHasin3 POLOC/IOBHbIX YeNI0BEKA».

Tema 7. Cenekums opraHnamoB. OCHOBbI 6MOTEXHOMOM N,

Cenekums Kak Hayka 1 npouecc. 3apoXKeHue cenekunm n gomectukaums. Yuexdve H. W.
BaBunnoea 0 LEHTpax MNPOUCXOXAEHUA W MHOroobpasvsi Ky/nbTypHbIX PacTeHuid. LieHTpbl
MPOUCXOXAEHNA AOMALLIHMX XXMBOTHbIX. COpT, Nopoja, LUTamM.

CoBpemMeHHble MeTOoAbl cenekumn. MaccoBblii U MHAMBUAY&/IbHbIA OT60PbLI B Cenekuum
pacTeHWUiA 1 XMBOTHbIX. OLeHKa aKcTepbepa. bAM3KOpoACTBEHHOE CKpeLmBaHue - UHOPUANHT.
Unctaa nmHus.  CKpewmBaHue UWUCTbIX  NIMHWA.  [eTepos3uc, wnavM  rvbpugHas  cusa.
HepoacTtBeHHOe cKpellvBaHve - ayTopuguHr. OTaanéHHas rnépuausaums n eé ycnexu.
cKyCCTBEHHbIN MyTareHe3 W MoayYeHVe MNOAUMAOMAOB. LOCTVMXKEHWUA CeneKuMn pacTeHWi,
YXVBOTHbIX 1 MUKPOOPraHU3MOB.



Makpoagosniouns. PopMbl 3BONKOLUK:  (PUNETUYECKaS, AMBEPreHTHas, KOHBepreHTHas,
napannensHas. Heo6paTMOCTb 3BONHOLMN.

MpoucxoxaeHne  OT  Hecrneuvain3vpoBaHHbIX  MPeLKOB. MporpeccupytoLas
cneyunanmnsayms. AfantuBHas paguaums.

JeMoHcTpaumn:

MopTpetbl: K. SlnHHel, XK. B. Jlamapk, Y. OapsuH, B. O. Kosanesckuii, K. M. Bap, 2.
"ekkenb, ®. Mionnep, A. H. CesepuoB.

Tabnmubl 1 cxembl: «Pa3BuTve OpraHMYeckoro Mupa Ha 3emne», «3apofbium
MO3BOHOYHbIX YKMBOTHbIX», «APXEONTEPUKC», «®DOpPMbl 6GOPbObI 33  CYLIECTBOBAHUE,
«ECTecTBEeHHbI  0TOOp», «MHOroobpasme COPTOB pacTeHMil», «MHoroobpasue nopoa
YKNBOTHbIX», «Monynaumm», «MyTaLMOoHHas N3MEHYMNBOCTbY, «ApomMopo3bI»,
«Mpanoagantaumm», «O6Llas aereHepauums», «ABvXyLUue Cunbl 3BoMOUUK», «KapTa-cxema
MapLipyTa nyTtewectsus Y. [apsuHa», «bopbba 3a CyliecTBOBaHME», «[1pncnocobieHHOCTb
OpraHn3moB», «["eorpanyeckoe B1A006pasoBaHme», «IKOOrMYeCKoe BUA006pa3oBaHes.

O6opynoBaHMe: KOMNEKLUMSA HACEKOMbIX C Pa3/IMYHbIMKN TUMaMn OKpPacku, Habop NioLoB U
CeMSH, Konnekums «Mprumepbl 3alMTHLIX NPUCMIOCOBNEHNIA Y XKMBOTHbIX», MOAeNb «OCHOBHbIE
HanpaB/eHMs 3BOMOLMW», 00bEMHas Moaenb «CTPOeHME roNoBHONO MO3ra NO3BOHOYHbIX».

Buoreorpagmueckas Kapta Mupa, Konnekums «®Popmbl COXPaHHOCTU  MCKOMaeMbIX
YKVBOTHBIX W pacTeHuii», mMofenb annavkaums «epekpecT XpoMOCOM», BRaXKHble MpenapaTtbl
«Pa3BnUTNE HACEKOMOro», «Pa3BuUTWe NAryLKW», MUKponpenapat «Jpo3ogwmna» (Hopma,
MyTauum OopMbl KPbIIbEB N OKPACcKN Tena).

NabopaTopHble 1 NpaKTUYecKne padoThbl:

NabopatopHas pabota Ne 1. «CpaBHeHMe BUAOB MO MOP(ONOrMYECKOMY KPUTEPUIO».

NabopatopHasa pa6ota Ne 2. «OnucaHwe nNPUCNOCOGMEHHOCTM opraHuMsMa u e
OTHOCUTENBbHOIO XapakTepax.

Tema 2. BOSHWKHOBEHME N Pa3BUTUE XXN3HU Ha 3emrie.

[loHay4YHble NpeacTaBneHnst 0 3apOXKAEHWUM XKU3HW. HayuyHble r1noTes3bl BO3HUKHOBEHUA
XW3HM Ha 3emne: abuoreHes M naHcnepMus. XUMMUYecKas 3BOMHOLUMA. ABMOreHHbIN CUHTE3
OpraHM4yecKMx  BeLEeCTB M3 HeopraHUYecKuMx.  DKCMeprMEeHTa/IbHOE  MOATBEPXAeHMWe
XUMUYECKOW 3BOMOLUMM. HavanbHble 3Tanbl 6uonornyeckor ssonouun. Mmnotesa PHK-mumpa.
dopmmnpoBaHne MembpaHHbIX CTPYKTYP U BO3HWMKHOBEHME MPOTOKNETKMW. [epBble KNETKU U UX
3Bonoums. PopM1POBaHNE OCHOBHbIX TPYM XXMBbIX OpraH13MoB.

Pa3BuTMEe >XM3HM Ha 3emne no 3pam u nepuodam. Kartapxeld. Apxenckasd W
npoTepo3oickas 3pbl. [laneo3oickas 3pa M eé nepuopbl: KeMOPUACKWIA, OpPAOBUKCKUNA,
CUNYPUIACKWNIA, AEBOHCKINI, KAMEHHOYTO/IbHbIN, MEPMCKUIA.

Me3o030/icKas 3pa 1 eé Nepuofbl: TPUACOBbIN, KOPCKNIA, MENOBONA.

KaliHo30licKas apa 1 e€ Nepuofbl: NaneoreHoBbI, HEOreHOBbIA, aHTPOMOrEHOBBI.

XapakTepucTmka Kavmata U reofiormyeckmx npoueccoB. OCHOBHble 3Tanbl 3BOMOLUN
pacTUTENIbHOr0 M XKMBOTHOMO Mupa. ApOMOPgO3bl Yy PacTeHWin W XXMBOTHbIX. [losiBNEeHNe,
pacuBeT ¥ BbIMMPaHWUE TPYN XXMBbIX OPraH13MoB.

Cuctema opraHM4eckoro Mupa Kak oTpakeHue 3Boftoumn. OCHOBHble CUCTEMATUYECKME
rpynrbl OpraH13MoB.

JBontouMsA  YenoBeka. AHTPOMNOMOrMS Kak Hayka. Pa3BuTWe npefcTaB/eHuUin o
MPOUCXOXAeHNN YenoBeka. MeTofbl U3y4eHUs aHTpororeHe3a. CX0ACTBa M pas/inyms YenoBeka
W XXMBOTHbIX. CUCTEMATUYECKOE MOJIOXKEHME Ye/I0BEKA.



Aswxyuime cunbl  (pakTopbl) aHTponoreHesa. HacnefAcTBeHHad W3MEHUMBOCTb WU
eCcTeCTBeHHbIN 0TO0p. OOBLLECTBEHHbIA 06pa3 XXN3HW, U3roTOB/IEHWE OPYANIA TPYAA, MbILLIEHME,
peyb.

OCHOBHble CTagun W BETBW 3BOJIKOLMM YeNloBeKa: aBCTPasionuTekn, YenoBek yMmesbli,
Uenosek npsMoxofawimii, Yenosek HeaHAepTasbCKuiA, YenoBek pasyMHbIA. Haxogku
MCKOMaeMbIX OCTATKOB, BPeMsi CYLLECTBOBaHWUA, 06/1aCTb pacrnpocTpaHeHWs, 06bEM rO/I0BHOIO
Mo3ra, 06pa3 XXW3HW, opyaus.

Uenoseyeckne pacbl. OCHOBHble 60MbLUME pachl: eBporeongHas (eBpasuiickast), Herpo-
aBCcTpasiongHas  (9KeatopuasibHas), MoOHronomgHas  (asmatcko-amepukaHckas).  YepTobl
MPUCNOCO6MIEHHOCTN  MpeACTaBUTENEN YeNOBEYECKMX pac K  YCMOBUSIM  CYLLECTBOBaHWUS.
EAMHCTBO YenoBeyecknx pac. KpuTtuka pacusma.

JeMoHcTpauunn:

MopTtpeTsbl: ®. Pean, /1. Mactep, A. . OnapuH, C. Munnep, I'. FOpu, Y. [apBuH.

Tabnmupbl N cxembl: «Bo3HWKHOBEHWE CONTHEYHOWN CUCTEMbI», «Pa3BUTUE OpraHUYecKoro
Mupa», «PacTuTenbHaa KneTka», «KMBOTHasd K/eTKa», «[1poKapuoTUYeCcKasd KIeTKa»,
«CoBpeMeHHas CUCTeMa OpraHM4Yeckoro mupa», «CpaBHeHMe aHaTOMWUYECKUX YepT CTPOeHMS
yesioBeka M 4esloBeKOO6pasHbIX 06e3bsH», «OCHOBHbIE MeCTa MasleOHTONOMMYECKNX HaxX0[0K
NPeiKOB COBPEMEHHOrO YesoBeka», «J[peBHeilune nwan», «dpeBHue nwoan», «llepsble
COBPEMEHHbIE Ntoan», «YenoBeyeckune pachl».

O6opypoBaHue:  Mynsxu  «poucxoxaeHve Yenoseka» (6HOCTbl  aBCTPaIONUTEKA,
MUTEKaHTPONa, HeaHAepTasbLa, KPOMaHbOHLA), CNENKN WU U3006paXKeHUs KaMeHHbIX OpyAuil
nepBOOLITHOrO YenoBeka (KamHW-4ommnepbl, pyouna, Ckpebna), reoXpoHonornyeckas tabnuua,
Konnekumsa «P@opMbl COXPaHHOCTI MCKOMAeMbIX XXUBOTHBIX U PacTEHUIA».

NabopaTopHble 1 NpaKTUYecKne paboThbl:

MpakTuyeckas pabota Ne 1. «lM3yyeHne MCKONaeMbIX OCTATKOB PacTeHWIA U XXMBOTHBIX B
KOMNIEKLMAX.

JKCKypcusa «IBOMKOLMA OPraHMYecKoro mmpa Ha 3emne» (B €CTECTBEHHO-HAYUHbIA MK
KpaeBeLueCKuin My3eit).

Tema 3. OpraHusmbl 1 OKpYyXaroLLasa cpefa.

JKonorms  Kak Hayka. 3agaunm M pasgenbl  3Konoruu.  MeTogbl  9KOMOrMyecKunx
nccnefoBaHnic. IKONOrMYeCKoe MUPOBO33PEHME COBPEMEHHOIO Ye/I0BEKA.

Cpegbl  00MTaHMA  OpraHW3MOB:  BOAHas,  HA3eMHO-BO3fyLUHas,  MOYBEHHas,
BHYTpMOpPraHn3MeHHas.

3konornyeckne akTopbl. Knaccumkaums 3KOMOrMYecKMX (HakTopoB: abuoTUYecKue,
OMOTUYECKME N aHTPOMNOreHHble. [elicTBMe 3KONOrMYecKnx PakTopoB Ha OpraHn3MbI.

AbGroTnyeckne  (PakTopbl:  CBET,  Temnepatypa, BM&KHOCTb.  DPOTOMNEPUOAU3M.
MpucnocobeHns opraHM3MOB K LeACTBUI0 abMOTUYECKNX (PaKTOPOB. BUoMornyeckme putMbl.

BuoTnyeckne  hakTopbl. Buabl  6GMOTUYECKMX  B3aMMOAEWCTBUIA:  KOHKYPEHLMS,
XWLLHNYEeCTBO, CUMOMO3 1 ero gopmbl. MNapasntusm, Koonepauus, MyTyanm3M, KOMMEHCaIN3M
(KBapTUPaAHCTBO, HaxNeObHMYECTBO). AMEHCANM3M, HenTpanmaM. 3HauyeHue OUOTUYECKUX
B3aMMOZAENCTBUI ANA CYLLeCTBOBAHUA OPraHM3MOB B NMPUPOAHBLIX COOBLLECTBAX.

JKOMOrnyeckne XxapakTepucTukn nonynaumm. OCHOBHblE MOKasaTenn Monynauuu:
YMCMEHHOCTb, M/IOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpaumns. AuHamuka
YMCNEHHOCTU NONYALUUN N € perynaums.

JemMoHcTpaunmn:

MopTpetbl: A. T'ymbonbar, K. @. Pynbe, 3. I'ekkernb.



Tabnmupbl 1 cxembl: KapTa «pupogHble 30HbI 3emMny», «Cpefbl 06UTaHUA OpraHN3MOoB,
«doTtonepnognsm», «Monynauum», «3aKOHOMEPHOCTM pPoCTa YWUCNEHHOCTM  MOMyAALMK
NHDY30pUN-TYheNbKn», «InLLEBbIE LIENN».

JlabopaTopHble N NpaKTUYecKue paboThbl:

NabopatopHas pabota Ne 3. «Mopdonormyeckme 0CO6eHHOCTU PacTeHU U3 pasHbIX MeCT
06UTaHNS.

NabopatopHas pabota Ne 4. «BrivsiHWe CBeTa Ha POCT U pa3BUTIE YEPEHKOB KOJeyca.

MpakTnyeckas pabota Ne 2. «[MoACYET NIOTHOCTY NONYNAUMIA pa3HbIX BULOB PacTEHMNIA».

Tewma 4. CoobLLecTBa 1 3KO/I0rMYeCKMe CUCTEMBI.

Coo0LecTBO  opraHusmMoB - 6uoueHo3.  CTpykTypbl  6uOLEeHO3a:  BWMAOBaA,
NPOCTpaHCTBEHHAs, Tpothmyeckas (nuwesast). Buapl-4oMuHaHTbI. CBA3N B 61OLIEHO3E.

Jkonornyeckne cuctembl (3KocucTeMbl). TMOHATME 06 3KOCKUCTeMe W BMOreoLeHO3e.
PYHKUMOHA/IbHbIE  KOMMOHEHTbl  3KOCUCTEMbI:  MPOAYLEHTbI, KOHCYMEHTbI, pPefyLeHTbI.
KpyroBopoT BeLUeCTB M MOTOK 3HEPrMM B 3KOCUCTeMe. Tpoduueckune (MULLEBLIE) YPOBHU
aKocuctembl. [Muwesble uenn ©n cetn. OCHOBHble MOKas3aTe/M 3KOCUCTEMbI: Gromacca,
NPOAYKUMSA. 3DKONMOTMYeCcKne nuMpaMuibl: NPOAYKUMW, YMCNEHHOCTKM, 6uomacchl. CBOICTBa
9KOCUCTEM: YCTONYMBOCTb, CaMOperynsauus, passutme. Cykueccus.

MpypoAHble 3KOCUCTEMbI. JKOCUCTEMbI 03€p W peK. IKOCUCTeMa XBOWMHOrO WUIu
LLIMPOKOSIMCTBEHHOT O f1eca.

AHTPOMOreHHbIE 3KOCUCTEMbl. ATpO3IKOCUCTEMbI. YPOO3IKOCUCTEMBI. Bronormyeckoe u
X03ACTBEHHOE 3HAYEHME arpo3KOCUCTEM N YPOOIKOCUCTEM.

Bropa3Hoo6pasve Kak (hakTop yCTOMYMBOCTM 3kocucTeM. CoxpaHeHue GMOMornmyeckoro
pa3Hoobpasns Ha 3emse.

YueHne B. . BepHaackoro o 6uoctepe. paHuLbl, COCTaB M CTPYKTypa 6uoctdepsl.
XKunBoe BewlectBo M ero gyHKuun. OCOBeHHOCTU Guochepbl Kak rnobasbHON 3KOCUCTEMBI.
[nHaMnyeckoe paBHOBECKE 1 06paTHas CBA3b B Guocdepe.

KpyroBopoTbl BeLUECTB M OMOreOXMMMUYECKME LMKbI 3MeMEHTOB (Yrnepoga, asoTa).
30HanbHOCTb 6uocdepbl. OCHOBHbIE GUOMbI CYLLN.

YenoseyecTBO B 6rocdepe 3emnn. AHTPOMNOreHHble N3MeHeHNs B buoctepe. MnobasibHbIe
3K0Nornyeckme nNpobnembl.

CocylecTBoBaHMe NpUpoabl 1 YyenoseyecTBa. CoxpaHeHMe 61opasHO0bpasna Kak OCHOBa
ycTonumBocTM 6rocthepbl. OCHOBA paLMOHaIbHOrO YNpaBieHns NPUPOAHbIMU pecypcamu U nx
MCNosb30BaHve. [LOCTUXKEHUA BUONOTUIN U OXpaHa NPUPOAbI.

JeMoHcTpauun:

MopTpeTbl: A. K. TeHcnu, B. H. Cykaués, B. V. BepHaackuii.

Tabnmupbl 1 cxembl: «luuieBble Lenu», «bBUOLEHO3: COCTaB U CTPYKTypa», «[pupoaHble
COOﬁLLI,ECTBa», «Llerwl NUTaHUs», «3KO/0rnyeckas nupammaa», «Bmoccbepa N 4YesioBeK»,
«JKOCUCTEMA  LUMPOKONUCTBEHHOIO Jfieca», «3JKOCUCTeMa XBOWHOrO fieca», «buoueHo3
BOLOEMa», «ArpoLeHo3», «[lIpuMepHble aHTPOMOreHHble BO3LEACTBMA HA  MPUPOLY»,
«BaKHeMLWmMe UCTOUHMKM 3arpsisHeHMs BO3JyXa W TPYHTOBbIX BOA», «[lloyBa - BaXKHeMLIas
cocTasnatowas buocgepbl», «PakTopb! Aerpagaumm nousy», «MapHUKOBLIN 3heKT», «PaKTopbI
PafM0aKTMBHOIO 3arpsisHeHust Grocdepbl», «O06LLas CTPYKTypa 6rochepbl», «PacnpocTpaHeHne
Xu3HM B 6Guocdepe», «O30HOBLIA 3KpaH 6uochepbl», «KpyroBopoT yrnepoga B 6Guochepe,
«KpyroBopoT a3oTa B Npupoae».

Ob6opyaoBaHue: mMopenb-annankaums  «TUMUYHble 61OoLEHO3bI», repbapuii
«PacTuTenbHble  COO6LLECTBA»,  KOMNEKUMN  «BrOLIEHO3», «Bpegutenn  BaXKHEMLLMX



CENbCKOXO3ANCTBEHHbIX  KyNMbTyp», repbapu U KOMMEKLUMW PaCTEHUA U XKUBOTHBIX,
NPUHaANeXallye K pasHbIM 3KOIOMMUYECKUM rpynnam ofHOro Buaa, KpacHas KHUra Poccuiickoi
defepauyn, N306paXKEHNS OXPaHSEMbIX BIAOB PAaCTEHUIA U XKUBOTHBIX.



NMNAHVPYEMBIE PE3YJIbTATblI OCBOEHUA MPOIPAMMBI MO BUOJIOTUA HA
BA30BOM YPOBHE CPEAHEIO OBLLEIO OBPA3OBAHUA

CornacHo ®IrOC COO, ycTaHaBnMBalOTCs TpeboBaHUA K pe3ynbTaTtaM OCBOEHUA
obyyaroLmMmcs NporpaMmM cpeaHero o6ulero o06pasoBaHNsA: NIMYHOCTHLIM, MeTanpeaMEeTHbIM U
npeaMETHBIM.

JIMYHOCTHDbIE PE3YJIbTATDI

B CTpyKType NMYHOCTHbIX Pe3ynbTaTOB OCBOEHWA npeameTa «buonorus» BblAeneHsbl
Crieflylolime  COCTaBMslOLME:  OCO3HaHME  O6Yy4YaroLMMUCA  POCCUIACKON  rpaXK4aHCKoM
WAEHTUYHOCTU - TFOTOBHOCTM K CaMOpas3BUTWIO, CaMOCTOSATENIbHOCTM W CaMOOMNpPeAeNneHuto,
HaMume MOTMBaUMM K OOy4YeHMIO OGMOMOrvMK, LeneHanpas/ieHHOE pasBUTME BHYTPEHHMX
yOeXXAeHWIn NNYHOCTM Ha OCHOBE K/IHOUYEBbIX LIEHHOCTEN UM UCTOPMYECKMX TPaguUMin pasBuTus
OMONOrMYEeCKOro 3HaHWs, TOTOBHOCTb M CMOCOGHOCTb 00yYaroLMXCA PYKOBOACTBOBATLCA B
CBOE  [eATENbHOCTM  LIEHHOCTHO-CMbIC/IOBLIMU  YCTaHOBKaMK, — MPUCYLLMMW  CUCTEME
OMOoN0OrMyeckoro 00pasoBaHWs, HasMume 3KONOMMYECKOro MNPaBOCO3HaHWSA, CrOCOBHOCTU
CTaBUTb L/ U CTPOUTb YXKNU3HEHHBIE NJIaHbl.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMSI MpeameTa «buonormsi» [OCTUratoTCs B eAMHCTBE
y4e6HO 1 BOCMMTATENbHOM [AeATENbHOCTU B COOTBETCTBUM C TPALULMOHHBIMK POCCUACKMM
COLMOKYNbTYPHbIMW, UCTOPUYECKMMM W AYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMM, NMPUHATLIMW B
o6LlecTBe npaBunaMuM U HOpMamy NOBedeHWS U CNOCOGCTBYIOT MpoueccaM CamOMO3HaHWS,
CamMOBOCMNUTaHNA N CaMOpa3BUTMUS, Pa3BUTUA BHYTPEHHEW MO3ULUMK NIMYHOCTU, NaTpUOTU3MA,
YBKEHUA K 3aKOHY W MpaBONOPsAKY, YenoBeKy Tpyda W cTapliemy MOKOMEHWH), B3aVIMHOMO
YBOKEHNS,  OEPEXHOr0  OTHOLUEHMS K KyNMbTYpHOMY — Hacneguio U Tpagvumsam
MHOTOHaLMOHaIbHOro Hapoga Poccuiickon deaepauum, NPUPoLe 1 OKpY>KatoLLelt cpese.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHWSA Y4ebHOro npeameta «bronorus» [OMKHbI OTpaXaTb
FOTOBHOCTb M CMOCOBHOCTb 06YYaroLMXCS PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
nosvumneli  SINYHOCTW, CUCTEMOM LEHHOCTHbIX OPUEHTauWii, MO3UTUBHBLIX  BHYTPEHHUX
yOeXXAeHNn,  COOTBETCTBYIOLUMX  TPaAMLMOHHLIM  LIEHHOCTAM  POCCUMICKOro  06LLecTBa,
pacLUMPEHNE XXU3HEHHOTO OMbITa M OMbiTa AEATENIbHOCTM B MPOLECCe peann3aunm OCHOBHbIX
Hanpas/eHWn BOCNUTATENbHOM AeATeNbHOCTU, B TOM YMC/e B YaCTu:

1) rpakgaHCKOro BOCMUTaHUSA:

CPOPMUPOBAHHOCTb  FPXAAHCKON  MO3ULMK  OOyYaloLlerocd Kak akTMBHOrO U
OTBETCTBEHHOIO Y/ieHa POCCUINCKOro 06LLEeCTBa;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB W 00653aHHOCTEN, YBaXKEHWE 3aKoHa WU
NpaBonopsAaKa;

FOTOBHOCTb K COBMECTHOI TBOPYECKOIN AeATeNbHOCTY NPW CO34aHNM y4ebHbIX NMPOEKTOB,
peLLeHNI y4ebHbIX 1 MO3HaBaTENbHbIX 3a4aY, BbINOMHEHUM G1ONOrMYECKNX SKCMEPUMEHTOB;

CMOCOBHOCTL  OMpefeNnsiTb  COBCTBEHHYHD MO3NLMIO MO OTHOLUEHWK K SIB/IEHUAM
COBPEMEHHOW YKU3HW U 0OBACHATL €é;

YMEHVE  YuMTbiBaTb B  CBOMX  [AEACTBUAX  HEOOXOAMMOCTb  KOHCTPYKTUBHOIO
B3aVMO/ENCTBMS NIIOAEN C PasHbIMU YOEXKAEHUAMN, KYNbTYPHBLIMU LEHHOCTAMW U COLMa/IbHBIM
MONOXEHNEM;



FOTOBHOCTb K COTPYAHWYECTBY B MpOLECCe COBMECTHOIO BbIMONHEHNUSA YYebHbIX,
Mo3HaBaTe/IbHbIX W WCCMeA0BaTeNIbCKUX 384ay, YBOKMTENIbHOrO OTHOLIEHUS K MHEHUIo
OMNMOHEHTOB MpPW 06CYXAEHWUMN CMNOPHbLIX BOMPOCOB GMOMOTMYECKOr0 COAEPXaHNS;

FOTOBHOCTb K N'yMaHUTapHOW 1 BOMIOHTEPCKOW [eATeNbHOCTY;

2) NaTPUOTUYECKOr0 BOCMUTaHUSA:

CPOPMUPOBAHHOCTb POCCUIACKOW MPaXKAaHCKOM MAEHTUYHOCTY, NaTPUOTU3MA, YBXKEHUS K
CBOEMY Hapofy, YyBCTBa OTBETCTBEHHOCTW Nepef POAWHOA, ropAocTy 3a CBOM KpaW, CBOO
PoavHy, CBOW 3bIK U Ky/bTYpY, MPOLL/IOE U HACTOSLLLEe MHOTOHALMOHa/IbHOTO Hapoga Poccuu;

LEHHOCTHOE OTHOLWEeHWe K MPUPOLHOMY Hacfefuid W MamsaTHWKam  Npupoabl,
AOCTMXKEHMAM Poccum B HayKe, UCKYCCTBe, CropTe, TEXHONOMUAX, TPYLe;

CMOCO6HOCTb OLIEHMBATb BK/aL, POCCUACKUX YYEHbIX B CTAHOB/IEHWE W pa3BUTUe
oronorny, NOHMMaHUA 3Ha4YeHUs GMONOrnK B MO3HAHWUM 3aKOHOB MPUPOSbI, B XM3HW YenoBeka 1
COBPEMEHHOro 06LLeCTBa;

naenHas y6exaeHHOCTb, FOTOBHOCTb K C/Y)XeHMIO 1 3almuTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyawoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCMUTAHUSA:

0CO3HaHWe [yXOBHbIX LleHHOCTEN POCCUIACKOrO Hapopa;

CPOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HAHWSA, 3TUYECKOr0 NOBeLEHNS;

CMOCOBGHOCTb OLEHMBATL CUTYaLMIO U MPUHUMATb OCO3HaHHbIE PELUEHWS, OPUEHTUPYACH
Ha MOpa/lbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTY;

0CO3HaHWe NMYHOr0 BK/aJa B MOCTPOEHME YCTOMYMBOIO OyAyLLEro;

OTBETCTBEHHOE OTHOLUEHWE K CBOWM POAMTENAM, CO3[AHWIO CeMbM Ha OCHOBe
OCO3HAHHOI0 NPUHATUA LIEHHOCTEN CEMENHOMN >XN3HW B COOTBETCTBUM C TPaguuMsaMn HapoLoB
Poccuu;

4) 3CTeTMYEeCKOro BOCMUTaHUSA:

3CTETMYECKOe OTHOLUEHWE K MUPY, BK/HOYas 3CTETUKY ObiTa, HAYYHOro M TEXHUYECKOro
TBOPYECTBA, CMOPTa, TPY/Aa, 06LLECTBEHHbIX OTHOLLEHWI;

MOHMMaHWe 3MOLIMOHaNLHOMO BO3AECTBMA XNBOW NPUPOAbI U €€ LIEHHOCTY;

FOTOBHOCTb K CaMOBbIP&XEHWIO B pa3HbIX BUAaX WCKYCCTBa, CTPeM/ieHUe MpPosBNATb
KayecTBa TBOPYECKOMN JIMYHOCTH;

5) ¢wm3nyeckoro BOCNUTaHWSA, (OPMUPOBAHUA  KYNbTypbl  340pPOBbS U
3MOLMOHaILHOr 0 6/1aronony4ms:

MOHUMaHWEe 1 peasn3aums 340pOBOro M 6e3onacHoro 0bpasa Xu3sHu (340pOBOE MUTaHME,
CO6NOfeHME TUTMEHNYECKUX NPAaBUN U HOPM, COANaHCUPOBAHHLIA PEXWUM 3aHATUA U OTAbIXa,
perynapHasd Qu3nyeckas akTUBHOCTb), OEPEeXHOro, OTBETCTBEHHOr0O W  KOMMETEHTHOIO
OTHOLLIEHMS K COBCTBEHHOMY (DPU3NYECKOMY U MCUXUYECKOMY 3[40PO0BbIO;

MOHUMaHWe LEHHOCTU NpaBun  WHAWBUAYa/IbHOrO W KOMEKTMBHOrNO  6e30MacHoro
MOBELEHNA B CUTyaUMsX, YIPOXKAIOLLMX 3L0POBbIO U XXU3HW NIOLEN;

0CO3HaHWe MOCNEeACTBUA U HENPUATUS BPefHbIX NPUBbIYEK (YNOTPebneHns ankorons,
HapKOTUKOB, KypeHus);

6) TPyLOBOro BOCNUTaHUSA:

rOTOBHOCTb K TPYyZy, 0CO3HaHWe LLeHHOCTW MacTepCcTBa, TPYLONo6ue;

FOTOBHOCTb K aKTUBHOW [ieATe/IbHOCTU TEXHOMOMMYECKON 1 COoLMaIbHON HanpaBeHHOCTH,
CMOCOBHOCTb  MHULUMMPOBATL,  M/IAHMPOBATb M CAMOCTOATE/IbHO  BLIMOMHATL  TaKylo
[eATeNbHOCTb;



MHTEpEeC K pas/inyHbIM cdepam MpodeccroHabHON [edTeNbHOCTU, YMEHME COBepLUaTh
0CO3HaHHbIN BbIGOP ByAyLLeli Npogeccuy U peasn3oBbiBaTb COOCTBEHHbIE XXMU3HEHHbIE M/1aHbI;

FOTOBHOCTb U CMOCOBGHOCTL K 06pa3oBaHUIO M CaMO06pPA30BaHMIO Ha MPOTSHKEHWUN BCeW
XN3HU;

7) 3KOJIOrMYecKoro BOCMUTaHUA:

9KO/MOrMYeCKn Lie1ecoobpa3Hoe OTHOLLEHME K MPUPOLE KaK MCTOYHUKY XWU3HU Ha 3emrie,
OCHOBE eé CYLLeCTBOBaHWS;

MOBbILLEHNE YPOBHS 3KOMOMMYECKOW Ky/bTypbl: MPUOOpPEeTEHME OMbITa MI1aHUPOBAHMS
MOCTYNKOB 1 OLEHKM UX BO3MOXHbIX NOC/EACTBUIA 411 OKPYXKatOLLEN cpefbl;

0CO3HaHWe rno6anbHOro XapakTepa 3KOM0rMyYecKnX npobem v NyTeid NX peLleHns:;

CMOCOBHOCTb UCMO/b30BaTh NPUOGPEeTaeMble MpU U3yYeHUM GUONOTUM 3HAHUA U YMEHUS
npy pelseHnn npobriem, CBA3aHHbIX C pPauMOHaIbHbIM MPUPOLOMNO/b30BaHNEM (COb/OAeHMe
npasu/i MOBeAEHNs B NPUPOLE, HarpaBfeHHbIX Ha COXPaHeHWe pPaBHOBECWS B 3KOCMCTEMAX,
OXpaHy BMIOB, IKOCUCTEM, Brochepsbl);

aKTMBHOe HenpuaTue [LeVCTBWIA, MPUHOCALLMX Bped OKPYXXatoLlein NpupoLHO cpeje,
YMeHVEe MPOrHo3MpoBaTh HebnaronpuATHble 3KONOrMYecKue MOCNefCcTBUA MpeanpUHYMaeMbIX
AEVCTBUIA 1 NpefoTBpaLWaTh MX;

Ha/Mume pa3BUTOIO 3KOMOTMYECKOr0 MbILLUIEHNS, 3KOMOMMYECKON KyNbTypbl, OMbITa
[eATe/IbHOCTU  3KOMIOrMYECKOW  HamnpaBfeHHOCTW, YMEHMSi PYKOBOACTBOBATbCS UMW B
Mo3HaBaTe/IbHON, KOMMYHWKATMBHON W COLMaIbHOM MpPaKTUKe, FOTOBHOCTM K Yy4yacTUiO B
MPaKTUYEeCKOW AeATENbHOCTI 3KOMOMMYECKOW HanpaBeHHOCTH;

8) LeHHOCTM Hay4YHOro No3HaHWA:

ChOPMMPOBAHHOCTb  MMUPOBO33PEHNSA,  COOTBETCTBYIOLLETO  COBPEMEHHOMY  YPOBHKO
pasBUTMS HaykKM UK O6LECTBEHHON NPaKTUKW, OCHOBAHHOTO Ha Awanore  KynbTyp,
CMOCO6CTBYHOLLErO OCO3HAHMIO CBOEr0 MeCTa B MOJIMKY/IbTYPHOM MUPE;

COBEpPLLEHCTBOBaHME A3bIKOBOM W YATATENbCKOW KyNbTYpbl KakK CpescTBa B3aMMOLENCTBUS
MEeXZAy N0LbMU Y NO3HAHUA MUPa;

MOHVMaHVe CneumgpuKn BMOoNorMM Kak HayKku, OCO3HaHWA eé posv B (DOPMUPOBAHMU
pauyoHaNbHOr0 Hay4YHOTO MbILLIEHUSA, CO34aHUN Lie/IOCTHOMO NPeACTaB/ieHNs 06 OKpyXXaroLLem
MUpE KaK O efWHCTBE NPUPOAbl, YenoBeka W O0OLWECTBa, B MNO3HaHUM MPUPOAHbBIX
3aKOHOMEPHOCTEN 1 peLleHnn NpobneM CoXpaHeHUs NMPUPOLHOIO PaBHOBECUS;

yOeXAEHHOCTb B 3HAYMMOCTW OGMONOrMM A/19 COBPEMEHHON LMBUAN3ALMN: 06ecneyeHmns
HOBOIO YPOBHSA PasBUTUSA MeAWLUMHbI, CO3f4aHue NepcrnekTUBHLIX GUOTEXHONOIMIA, CNOCOBHBLIX
peLlaTb pecypcHble Npo6siemMbl pasBUTUS YeNoBeYeCTBa, NOMCKa MyTeil BbIXxoAa U3 r106abHbIX
3KO/I0rnYecKrx npobnem n obecneyeHns nepexofa K yCTouMBOMY pasBUTUIO, paLoHa/IbHOMY
MCMOJIb30BAHMIO NPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBbIX CTaHAAPTOB XU3HMU;

3aMHTEPECOBaHHOCTb B MOMyYEHUM BUOMOTMYECKMX 3HAHWIA B LENSX NOBbILEHWS 06LLEN
Ky/bTypbl, €CTECTBEHHO-Hay4HON [rpaMOTHOCTW, KakK COCTaBHOW 4acTu (YHKLMOHA/IbHOW
rpamoTHOCTY 0ByyatoLLmxcs, hopMMPYEMOiA Npu N3yyeHnn 6ruonoruu;

MOHVMaHWe CYLHOCTM METOAOB MO3HAHWSA, WCMO/b3YEMbIX B ECTECTBEHHbIX HaykKax,
CMOCO6GHOCTM  MCMO/b30BaThb MOJlyvyaeMble 3HaHUA AN aHamM3a W OOBACHEHUA ABMIEHUN
OKPY>KaKoLero Mumpa U MNPOUCXOAALLUMX B HEM W3MEHEHWI, yMeHWe AenaTb 0O60CHOBaHHbIE
3aK/II0YEHUS1 Ha OCHOBE Hay4HbIX (DAKTOB W WMEILMXCA [OaHHbIX C LeNnbl MonyyYeHns
[0CTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb CaMOCTOATE/IbHO MCMO/b30BaTb OWMOMOTMYECKME 3HAHWUA L1 peLleHus
npo6/iemM B peasibHbIX XMU3HEHHbIX CUTYaUmMAX;



0CO3HaHMe LEHHOCTM Hay4YHOWN AeATeNbHOCTW, FMOTOBHOCTb OCYLUECTBMSATb MPOEKTHYHO U
nccnefoBaTebCKyHo AesTeNbHOCTb MHANBUAYANBHO W B Fpynne;

FOTOBHOCTb WM CMOCOGHOCTb K HEMNpepbIBHOMY 06pa30BaHUIO M CaMo06pa3oBaHUIO, K
aKTMBHOMY MOJIYYEHUIO HOBbIX 3HaHWA MO 6GMONOTUM B COOTBETCTBUM C XKMU3HEHHbLIMU
NOTPe6HOCTAMMU.

METAMNPEAMETHbIE PE3YJIbTATDI

MeTanpeameTHble pe3y/ibTaTbl OCBOEHMS Yy4eOHOro npegmerta «buonorus» BKAKOYAOT:
3HauMMble AN (DOPMMPOBAHUA  MUPOBO33PEHWUA  0OYYalOLMXCA  MeXAUCLUMIVHAPHbIE
(MeXnpesMeTHble) 06LLeHayYHbIE MOHATUA, OTPaXatoLLye LeNIOCTHOCTb HAYYHOIN KapTWHbI MUpa
M cneungrKy MeTOL0B NO3HAHUA, UCMOMb3YeMbIX B eCTECTBEHHbIX HayKax (BeLLecTBO, JHeprus,
fIBMIEHWe, NPOLECC, CUCTEMA, HayUYHblA (DaKT, MPUHUMN, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCNefoBaHUe, HabNIOfeHWe, W3MEepeHVe, 3KCMEPUMEHT W ApYruX), YHUBepCasbHble
yyebHble aelicTBMS (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE, PEryNSaTUBHbIE), obecreymnsaroLme
(hopmmpoBaHve (YHKLMOHAIbHOW TPaMOTHOCTU WM COLMANbHOM KOMMETEHLMM 06YYatoLLmMXCS,
CrMocobHOCTb 06yyaroLmxcs CMO/b30BaTb OCBOEHHbIE MEXAVCLMMNINHAPHBIE,
MUPOBO33PEHYECKME 3HAHUA W YHUBEPCAIbHble YYeOHble [elCTBUA B MO3HaBATE/IbHOW U
COLMabHON MpaKTUKe.

MeTanpegmeTHble pe3ynbTaTbl OCBOEHWS MNPOrpaMMbl CpefHero 06Lero 06pa3oBaHuMs
AO/KHbI OTPaXKaThb:

OBnafieH1e yH1BepcalbHbIMU YYeOHbIMW NO3HaBaTe/IbHbIMU AeACTBUSAMU:

1) 6a30Bble NOrMyecKme 4encTBuS:

CaMOCTOATE/IbHO  (hOpPMY/IMpOBaTh WM akTyamM3vMpoBaTb Mpobsemy, paccmatpuBatb €€
BCECTOPOHHE;

MCMONb30BaTb NPV  OCBOEHUW 3HAHWA MPUEMBI IOTMYECKOTO MbILLIEHUs  (aHanius3a,
CUHTE3a, CpPaBHEHWS, KnaccuuKkaumm, 00606LLEHUS), pPacKpbiBaTb CMbICA OUONOrMYECKNX
MOHATWIA (BbIAENATb UX XapaKTepHble MPU3HaKW, YCTaHaBMBATb CBA3MN C APYTMMU NMOHATUAMM);

onpefensTb Len [eATeNbHOCTW, 3afaBas NapaMeTpbl U KPUTEPUM WX LOCTUDKEHMS,
COOTHOCUTb pe3y/ibTaTbl AeATENIbHOCTW C NOCTaBMEHHbIMU LIeNIAMMK;

MCMONb30BaTb OMOMOrMYECKME MOHATUA L1 0OBACHEHUA (aKTOB W ABNEHWUI HKWBOM
npupoabl;

CTPOUTb  NOTMYECKME pacCyXfeHus (UHAYKTMBHbIE, [elyKTVBHble, MO aHanoruu),
BbISIBNATb 3aKOHOMEPHOCTU M MPOTMBOPEYMS B paccMaTpuBaeMblX SBNEHUAX, (DOPMYINPOBaTh
BbIBOAbI 1 3aKNHOYEHMS;

MPUMEHATb CXEMHO-MOJE/bHbIE CPeAcTBa A4S MNpeAcTaBeHns CYLLECTBEHHbIX CBA3en W
OTHOLUEHWI B M3y4aembIX OMOMOrMYECKMX OOBLEKTax, a TakKe NPOTUBOPEYMIA PasHOro pofa,
BbISIBNIEHHbIX B Pa3/IMYHbIX MHHOPMAaLMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb NiaH peLleHns Npo6eMbl C YH4ETOM aHann3a MMEIOLLMXCA MaTepUabHbIX
1 HemaTepuasibHbIX Pecypcos;

BHOCUTb KOPPEKTUBbI B [eATe/IbHOCTb, OLEHWBATb COOTBETCTBME PE3y/NbTaTOB LM,
OLeHMBAaTb PUCKMN MOCNELACTBUIA [EATENBHOCTHY;

KOOPAMHMPOBaTb W BbIMOMHATL PaboTy B YCMOBUAX PealbHOro, BUPTYasbHOTO U
KOMOVH/POBaHHOTO B3aWMOLENCTBUS;

pa3BuBaTh KPeaTMBHOE MbILLIEHWE NPY PELLEHNN XU3HEHHbBIX NPO6IEM.

2) 6a3oBble UccnefoBaTesIbCKue feiCTBUA:



B/lafleTb HaBblkamy Y4eBHO-MCCef0BaTeIbCKOM N NPOEKTHOW AeATeIbHOCTW, HaBblKaMu
paspeLueHus npobnem, crocobHOCTbIO U FOTOBHOCTLIO K CAMOCTOSTENIbHOMY MOWCKY METOJ0B
peLUeHns NPaKTUYeCKMX 3adad, NPUMEHEHMNIO Pas/InyYHbIX METOA0B NO3HaHUS;

UCMO/b30BaTh pas3/iNyHble BUAbl AEATENIbHOCTU MO MOJlYYEHUHD HOBOFO 3HaHWUA, ero
WHTepnpeTayun, npeobpasoBaHUO U NMPUMEHEHUIO B YYeOHbIX CUMTyauusx, B TOM 4ucie npw
CO3JaHnKN yYebHbIX 1 COLMabHbIX MPOEKTOB;

(hopMUpOBaTb Hay4HbIV TUM MbILLEHWS, BNaAeTb HayYHOW TEPMUHO/MOTMEN, KIOUYEBbIMU
MOHATUAMU U METOAaMMU,;

CTaBUTb M (POpMynMpoBaTb COOCTBEHHbIE 3afayn B 06pa30oBaTeflbHOW [eATe/lbHOCTU W
YKM3HEHHBIX CUTYyaLMAX;

BbISBNATb  MPUYNHHO-CNIEACTBEHHbIE CBA3M W aKTya/M3uMpoBaTb 3afadvy, BblABUraTb
runoTesy eé pelleHUs, HaxO4WUTb aprymMeHTbl N8 [0Ka3aTe/lbCTBa CBOWX YTBEPXKAEHUN,
3a/ilaBaTb napamMeTpbl U KpUTEPUU PELLEHNS;

aHaM3MpoBaTh MOJSlyYeHHbIE B XOAe PeLUeHns 3afayn  pesynbTaTtbl, KPUTUYECKU
OLeHMBATb UX JOCTOBEPHOCTb, NPOrHO3MPOBATb N3MEHEHWNE B HOBbIX YCNOBUSX;

[iaBaTb OLEHKY HOBbIM CUTYauuaM, OLEeHNBaTb MPUOOPETEHHDIV OMbIT;

OCYLLECTBNATL Lie/IeHanpas/ieHHbIN MOWUCK MepeHoca CPeAcTB M CrnocoboB [eiCTBUS B
NPOECCUOHATIbHYIO Cpeay;

YMeTb  MEPEHOCUTb  3HaHUA B  MO3HAaBaTe/lbHYK W NPaKTUYecKyld  06nacTu
XWN3HEAEeATeIbHOCTY;

YMeTb MHTErpypoBaTh 3HaHUA U3 pa3HbIX MNPeAMETHbLIX 06n1acTel;

BblABMraTb HOBble WAeW, Mpensiaratb OpUrMHaNbHble MOAXOAbl W PeLUeHUs, CTaBUTb
npo6siembl 1 3afa4u, AONyCKatoLwmne anbTePHATUBHbBIE PELLEHMS.

3) paboTa c MHhopmaLme:

OPMEHTNPOBATLCA B Pa3/INYHbIX UCTOYHUKAX MHA(OpMaummn (TekcTe yyebGHOro mnocobms,
Hay4HO-MNOMNYNAPHON NnTepaType, GMONOrMYECKUX CNoBapsX W CNpPaBOYHMKAX, KOMMbIOTEPHbIX
6azax faHHbIX, B VIHTepHeTe), aHa/M3MpoBaTb MH(POPMALMIO pPas/IMYHbIX BUAOB W (HOPM
npeacTaBeHns, KpUTUYECKM OLEHMBaTL eé JOCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;

(hopmy/MpoBaTb 3anpocbl U MPUMEHATb pas3/iMyHble MeToAbl MPU MOWCKE K OoTbope
61OoN0rnyYecKon nHpopmauumn, Heo6XoAMMON A/151 BbINOMHEHUS YUYeOHbIX 3ajay;

npuobpeTaTb OMbIT WCMO/b30BAHUA WMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHO/OIMWNA,
COBEPLUEHCTBOBATb KY/IbTYPY aKTUBHOIO MCMO/b30BaHUA Pa3/INUHbIX MOUCKOBLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMpPaTb  ONTUMa/IbHYHO  (hOpMYy NpeAcTaBleHNs  GMONOrMYECKOiA
nHpopmMaLmn (Cxembl, rpaukn, anarpammbl, TabauLbl, PUCYHKN U APYTOe);

MCNOMb30BaTb Hay4HbIi S3bIK B KayecTBe cpeAcTBa npu pabote € 6GMONOrMYecKoii
VH(opMaument: NPUMEHSATb XUMUYECKME, (DU3NYECKME WU MaTeMaTUYecKue 3Hakv M CUMBOSbI,
(hopmynbl, abbpeBuaTypy, HOMEHK/IATypy, WCMOMb30BaTb W Mpeobpa3oBbiBaTb 3HAKOBO-
CYMBO/INYECKINE CPEACTBA HarISAHOCTHY;

BNafieTb HaBblkaMW pacrno3HaBaHUA W 3aWMTbl  MHGOPMaLUK, WHEPOPMALMOHHOWA
6e30MacHOCTH JINYHOCTW.

OBnageHne yHMBepcaibHbIMN KOMMYHUKATUBHBbIMU AEACTBUSIMM:

1) obuieHwue:

OCYLLECTB/IATb KOMMYHUKaLUN BO BCEX C(pepax XM3HW, aKTMBHO Y4acTBOBaTb B Auasiore
WM OUCKYCCUM NO CYLLEeCTBY 06CYXXJaeMoil TeMbl (YMeHMe 3afaBaTb BOMPOCHI, BbICKA3blBaTb
CYXAEHUA OTHOCUTENIbHO BbIMO/IHEHWS MNpef/ilaraeMoi  3afayn, Y4uTbiBaTb WHTEPECHl W
COr/1laCoOBaHHOCTb MO3WLNIA APYTUX YHaCTHUKOB Ananiora uim AMCKyccum);



pacrno3HaBaTb HeBepba/ibHble CpeAcTBa OOLLEHWS, MOHMMATb 3Ha4YeHWe COLMabHBIX
3HAKOB, NPeANOCLINIOK BOZHUKHOBEHNSA KOHDANKTHBIX CUTYaLMiA, YMETb CMAryaTb KOH(INKTbI 1
BECTMW MeperoBopsl;

BnafeTb PasMyHbIMK crnocobamy O6LLEHNs W B3aUMOLENCTBMS, MOHWMATb HamepeHus
APYruX nofen, NposBAATL YBaXUTENIbHOE OTHOLLEHME K COBeCelHUKY U B KOPPEKTHOM (opme
(hopMynMpoBaTh CBOW BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3/araTb CBOK TOUKY 3PEHUS C UCMO/Ib30BaHUEM S3bIKOBbIX
CpeAcTs.

2) COBMECTHas [esATe/IbHOCTb:

MOHMMaTb U UCMO/b30BaTb NPENMYyLLECTBA KOMaHAHOW M MHAMBUAYaNbHOW paboTbl npu
peLueHny 61onormyeckort nNpobemMbl, 060CHOBbLIBATb HEOOXOAMMOCTL NMPUMEHEHUS TPYMNMNOBLIX
(hopM B3aMMOAENCTBMSA MPU peLLeHnn y4ebHOW 3atauu;

BblOMpaTb TeMaTuUKy M MeTOAbl COBMECTHbIX AeCTBUA C YYETOM OOLMX WMHTEPECOB WU
BO3MOXHOCTEMN KaXA0ro YneHa KOneKTuBa;

MPUHUMATb LENu COBMECTHON [AeATeNbHOCTW, OpraHu3oBbIBaTb U KOOPAMHMPOBATb
[EeNCTBMA MO eé AOCTUXKEHWIO: COCTaBNATb M/aH [eWCTBWIA, pacnpefensTb ponm ¢ y4éTom
MHEHWI y4aCTHNKOB, 06CYXaaTb pe3ybTaTbl COBMECTHOMN paboThbl;

OLeHMBATb KayeCTBO CBOEro BK/aja U KaXOoro y4aCTHUKA KOMaH/bl B 06LUMIA pe3ynbTaTr
Mo pa3paboTaHHbIM KpUTEPUSIM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEN C MO3ULUM HOBW3HbI, OPUTMHANBHOCTY,
MPaKTUYECKOIA 3HAYUMOCTY;

OCYLUECTBNATb MO3UTUBHOE CTpaTermyeckoe MOBEAEHNE B Pa3/IMYHbIX CUTyaUmsX,
NPOSBNATL TBOPYECTBO U BOOGPaXKeHUe, 6bITb MHULNATUBHBIM.

OBnafieH1e YHUBepPCa/IbHbIMU PEryNATUBHBbIMU LeACTBUAMN:

1) camoopraHm3auns:

1CNonb3oBaTb OUMONOTMYECKME 3HAHWUSA [J1 BbISBMEHUA MPO6GJEM W UX peLUeHUs B
YKM3HEHHbIX M YUYeBHbIX CUTYauusXx;

BblOMpaTb HAa OCHOBE GMOMOrMYECKUX 3HAHWIA LieNeBbIE U CMbIC/I0BbIE YCTAaHOBKM B CBOMX
[elCTBUAX M MOCTYMKax MO OTHOLUEHWIO K >XMBOW NPUPOAE, CBOEMY 3[0POBbH W 3[0POBbLIO
OKPY>KaIOLLMX;

CaMOCTOATE/IbHO OCYLLECTB/ATL MO3HABATE/IbHYI0 [AeATeNbHOCTb, BbISB/ATH NPO6NEMBI,
CTaBUTb ¥ (HOPMYNMPOBaTb COOGCTBEHHbIE 3afayun B 06pa30BaTeNbHOM [AESTENbHOCTUM W
YKM3HEHHbIX CUTYaUNsIX;

CaMOCTOSTE/IbHO COCTaBMATb NMaH pPeLleHns Npo6sieMbl C YYETOM UMEROLLUXCA PECYPCOB,
COBCTBEHHBIX BO3MOXHOCTEN U NPeAnoyTEHNI;

[iaBaTb OLeHKY HOBbIM CUTYaLsM;

pacLwmnpaTb pamMmKy y4e6HOro npeamMeTa Ha OCHOBE JIMYHBIX NPEAMNOYTEHNA;

AenaTb 0CO3HaHHbIN BbIGOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTL 3a PELLEHME;

OLeHMBaTb NPUOGPETEHHBINA OMbIT;

cnocobcTBOBaTH (HOPMMPOBAHMIO 11 NPOSIBNIEHNIO LUMPOKOI 3pyANLUM B PasHbIX 06M1aCcTaX
3HaHWIA, NOCTOSIHHO MOBbILLATL CBOW 06pa30BaTe/IbHbIN U KY/IbTYPHbIA YPOBEHb.

2) CaMOKOHTPO/1b:

[aBaTb OLEHKY HOBbIM CUTYyaUWsiM, BHOCUTb KOPPEKTMBLI B [eATeNIbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/bTaToB LieNisaM;



BNafieTb HaBblKaMy MO3HABATE/bHON pethiNeKcUM Kak 0CO3HaHMS COBEPLUAEMbIX AENCTBUIA
W MbICIUTENbHBIX NMPOLLECCOB, UX Pe3yNbTaTOB M OCHOBAHWIA, UCMOMb30BaTh NMPUEMBI PetieKCUM
ANs OLEHKN CUTYaLuK, BbIGOPa BEPHOTO PeLLEHWS;

YMETb OLIEHMBATb PUCKU U CBOEBPEMEHHO MPUHMMATh PELLEHMS MO UX CHUKEHWIO;

MPUHUMATb MOTVBbI M apryMeHTbI APYTUX NPY aHann3e pe3ynbTaToB AesTeNbHOCTY;

3) NpuHATKe cebs 1 Apyrux:

NPUHUMAaTL Cebsl, MOHKMas CBOW HeOCTaTKU 1 JOCTOMHCTBA;

NPUHUMATb MOTVBbI U apryMeHTbI APYTUX NPY aHan3e pesy/ibTaToB AesTeNbHOCTUY;

MpU3HaBaTb CBOE NPaBO M MPaBO APYriX Ha OLLMGKW;

pa3BMBaTb CMOCOGHOCTb MOHMMATL MUP C MO3NLIMK APYroro YenoBeka.

NMPEAMETHbBIE PE3YJIbTATDI

MpeameTHble pe3ynbTaTbl 0CBOEHUS nporpaMmMbl COO no 6uonorum Ha 6a30BOM YpPOBHe
BK/IOHAOT cneumdmyeckme ans yyebHoro npegmeta «bronorns» HayuyHble 3HaHWS, YMEHUS W
Cnocobbl [eNCTBMIA MO OCBOEHWIO, WHTepnpeTauMyM W NpeobpasoBaHMI0  3HaHWIA, BUAbI
[eATeNIbHOCTM N0 MONYYEHUKO HOBOFO 3HaHWS U NPUMEHEHWIO 3HAHWIA B PasNNUHBIX YUYeBHbIX
cUTYyaumsx, a TakKe B pealbHbIX >KM3HEHHbIX CUTyauusiX, CBsi3aHHbIX C 6uonorvein. B
nporpamMmMe npeaMeTHble pe3ynbTaTbl MPeACTaB/IeHbI N0 rogam 00yyeHus.

MpeaMeTHble pe3ynbTaTbl OCBOEHMSI yuebHOro npegmeta «buonorms» e 10 knacce
[O/KHbI OTPaXaTh:

CPOPMUPOBAHHOCTb 3HAHWI O MeCTe U PO GMONOTUM B CUCTEME HAYUYHOrO 3HaHWA
eCTECTBEHHbIX HayK, B (DOPMMPOBaHUM COBPEMEHHONM eCTeCTBEHHO-HAyYHON KapTUHbI Mupa u
Hay4HOro MMPOBO33PEHMS, O BK/MaAe POCCUMCKNX U 3apyBEXHbIX YUYEHBLIX-OM0I0r0B B pa3BUTUE
6monornn, yHKUMOHabHON FPamMOTHOCTM Ye/IOBEKA A1 PELLEHNS XXM3HEHHbIX 3afay;

YMeHUWe pacKpblBaTb COAepXKaHue GMONOrMYeCcKUX TEPMUHOB W MOHATUI: XM3Hb, KNETKa,
opraHusm, Metabonu3Mm  (06MeH  BeLleCTB M NpeBpalieHue  3Hepruv), romeocrtas
(camoperynsaums),  YpOBHeBas — OpraHu3auus  XKMBbIX — CUCTEM,  CaMOBOCMPOM3BELEHMe
(penpoayKuwms), HacneACTBEHHOCTb, N3MEHUMBOCTb, POCT U Pa3BUTUE;

yMeHve usnaratb Guonoruyeckne Teopun (KIETOYHasi, XPOMOCOMHasi, MyTalMOHHas,
LleHTpanbHasa [JormMa MONeKynsipHoi 6uonorum), 3akoHbl (I. MeHgens, T. MopraHa, H. W.
BaBunioBa) 1 yuyeHus (0 LleHTpax MHOroo6pasns 1 NPOUCXOXAEHUA KybTYpPHbIX pacTeHunin H. W.
BaBunnosa), onpeaensTs rpaHnLbl UX NPUMEHMMOCTM K XKUBbIM CUCTEMAM;

yMeHNe BnafeTb MeTOAaMu HayyHOro Mo3HaHWs B GMONMOrMK: HabnoaeHve U onucaHue
XMBbIX CWUCTEM, MPOLIECCOB W SB/EHWIA, OpraHu3auus W nNpoBeAeHne 61ONOrnYecKoro
9KCMEPUMEHTA, BbIABMKEHME TUMOTE3bl, BbISIBNIEHME 3aBUCMMOCTM MeEXAY uccnefyembimMu
BEIMYMHAMKN, OODBACHEHME MNOMYYEHHBbIX Pe3y/bTaToB, MCMO/b30BaHHbLIX HAYUHbIX MOHATUA,
TEOPUiA 1 3aKOHOB, YMeHVE fieNaTb BbIBOAbI HA OCHOBAHWMN MONYYEHHbIX Pe3y/bTaToB;

YMeHUe BblAeNATb CYLECTBEHHble MPU3HaKM BMPYCOB, K/ETOK MPOKapuoT U 3yKapuoT,
OAHOK/ETOYHbIX M MHOFOKNETOYHbIX OPraHM3mMoB, 0COGEHHOCTU MPOLIECCOB: 0OMEHaA BELLECTB U
MPeBpaLLEHNs 3HEPTUN B KNeTKe, (HOTOCMHTE3a, MIaCTUYECKOr0 U 3HEPreTMYeCKOro obMeHa,
XEMOCWHTEe3a, MWUTO3a, Meii03a, OM/I0LOTBOPEHMS, PasMHOXEHWS, WUHAMBUAYASbHOMO pasBuUTUSA
opraHu3ma (OHTOreHes);

YMeHNe MPUMEHSTb NOJYyYEHHbIe 3HaHWS A1 00bACHEHUS 6UONOTMYECKNX MPOLIECCOB U
ABNEHWI, ANA NPUHATAA NPaKTUYECKUX PeLLEHMNA B MOBCEAHEBHOW XXM3HU C Lie/blo 06ecneyeHmns
6e30MacHOCTV CBOEro 3[40pPOBbS W 3[40POBbA OKPYXXAOLWMX N0Aei, CO6MIOLEHNS HOPM



rPamMoTHOrO MOBefEeHNS B OKpYXalolleid NpUpPOAHON cpede, MOHWMaHWe HeobX0AMMOCTM
MCNO/b30BaHUA AOCTUXKEHWUI COBPEMEHHOM GMONOrMM M BUOTEXHOMOMNIA ANS PaLyoOHaIbHOro
MPVPOAONO/bL30BaHMS;

YMeHMe pewaTtb 3/1eMeHTapHble TeHeTUYECKMe 3afadn Ha MOHO- W AUrnépugHoe
CKpeLyMBaHue, cuenseHHoe HacnefoBaHve, COCTaBNATb CXeMbl MOHOTMOPUAHOIO CKpeLBaHns
AN NpeficKasaHna HacnefoBaHWs NPU3HAKOB Y OPraHW3MOB;

YMeHVE BbINOMHATL NabopaTOpHbIe M MpaKTUYecKne paboThbl, COOMOAATL MpaBuaa npw
paboTe ¢ y4ebHbIM 1 1abopaTopHbIM 060PYA0BaHMEM;

YMEHME KPUTUYECKM OLEHMBATb U WMHTEPMPETUPOBaTb MH(OPMaLM0 GMON0rMYECKOro
COAEPXKaHWs, BK/IHOYaAIOLLYIO MNCEBAOHAYUYHbIE 3HAHWA W3 Pa3/IMYHbLIX MCTOYHMKOB (CpeacTsa
MaccoBOI MH(OpPMaLMK, Hay4YHO-NOMNYNSPHbIE MaTepuanbl), STUYECKNE aCMeKTbl COBPEMEHHbIX
nccnefoBaHuii B 6Monorum, MmeguumHe, GMOTEXHONOIK;

YMeHVEe co3aaBaTb COOGCTBEHHbIE MWUCbMEHHbIE W YCTHble COO0OLLEHMSs, 0606Las
OVONOrNYECKY0  MH(OPMaLMI0 U3 HECKOSIbKUX  WUCTOYHWKOB, TPaMOTHO  WCMO/b30BaThb
MOHATUIHBIA annapat 61onoruu.

MpeaMeTHble pe3ynbTaTbl OCBOEHWA YyyebHOro npegmerta «buonorua» B 11 knacce
[O/MKHbI OTPaXaTb:

ChOPMMPOBAHHOCTb 3HaHWI O MECTe W POAN GUONOrMU B CUCTEME HAy4HOrO 3HaHWSA
eCTECTBEHHbIX HayK, B (DOPMMPOBaHUM COBPEMEHHOW e€CTECTBEHHO-HAYyYHON KapTUHbI Mupa ©
Hay4HOro MMUPOBO33PEHMS, O BK/MaAe POCCUMCKNX U 3apyBEXHbIX YUYEHBLIX-O10MI0r0B B pa3BuTmE
6ronorum, yHKLMOHA/IbHON rpaMOTHOCTY YeNOBEKa [/19 PELLEHNS XXN3HEHHbIX 3aav;

YMeHVe pacKpbiBaTb CoAepXKaHne 61U0N0rMYecKMX TEPMUHOB W NOHATUIA: BUL, NOMYNALMS,
reHo(oHA, 3BONKOUMA, ABWXKYLWME Ccubl  ((haKTOpbl)  3BOMOLMKM,  MPUCTIOCO6/IEHHOCTb
OpraHu3moB, BWA006pa3oBaHWE, 3KOMOTMYECKMe  (hakTopbl, 3KOCUCTEMA, MPOAYLIEHTbI,
KOHCYMEHTbI, pefyLieHTbl, LIeny NUTaHWs, 3KOM0rMyeckas nupammaa, bmoreoleHos, brnochepa;

yMeHVe wu3naratb OuMonornyeckme Teopun (3BOMOLMOHHAA Teopus Y.  [dapBuHa,
CUHTETMYEeCKas Teopus 3BONIOLMM), 3aKOHbI M 3aKOHOMEPHOCTY (3apoApILLeBoro cxoacTea K. M.
Bapa, YepefoBaHWA NaBHbIX HanpasneHWin 1 nyteir ssontoummn A. H. CeBepuoBa, y4eHUs O
6uocepe B. V. BepHaackoro), onpeaensTs rpaHuLbl MX NPUMEHUMOCTM K XKUBbIM CUCTEMAM;

YMeHVe BNnajeTb MeTofamu Hay4yHOro nosHaHusi B 6uonoruu: HabnogeHve U onucaHune
XMBbIX CWUCTEM, MPOLIECCOB W SB/MEHWI, OpraHM3auus W MNpoBeAeHne BUONOrMYecKoro
9KCMEPUMEHTA, BbIABMKEHME T[UMOTE3bl, BbLISIBNEHME 3aBUCMMOCTM MeEXAy WCCneayembimMu
BE/IMYMHAMKN, OOBACHEHWE MOMYUYEHHBbIX Pe3yNbTaToB, WUCMOMb30BaHHbIX HAYUHbIX MOHATUN,
TEopuWin N 3aKOHOB, YMeHWE [ieNaTb BblIBOAbI HA OCHOBAHWM MOYYEHHbIX Pe3y/bTaToB;

YMEHVE BbIeNsTb CYLLECTBEHHbIE NPU3HAKN CTPOEHNS BMONOrMYECKMX 0OBEKTOB: BUAOB,
nonynauuii, MPOAYLUEHTOB, KOHCYMEHTOB, pefyLEeHTOB, OMOreoLeHO30B U 3KOCUCTEM,
0COGEHHOCTM  MPOLECCOB:  HACMeACTBEHHOM  M3MEHYMBOCTM,  €CTECTBEHHOro  0T60pa,
BMA006pa30BaHMs, NPUCNOCO6IEHHOCTM OPraHM3MoB, AENCTBMA 3KOMOTMYeCKMX (DaKTOpPOB Ha
OpraHu3mbl, nepeHoca BeLECTB 1 NMOTOKA 3HEPrMn B 3KOCUCTEMAX, aHTPOMOMeHHbIX U3MEHEHWIA
B 3KOCWUCTEMax CBOE MECTHOCTW, KPYroBOpOTa BELIECTB M OMOreOXMMUYECKMX LMKIOB B
orocepe;

YMEHVE NPUMEHSTb MONYYEHHbIE 3HAHMS ANA 06BACHEHMS GMOMNOMMYECKMX MPOLECCOB U
ABNEHUN, AN1A NPUHATUA NPaKTUYECKUX PeLLeHMA B NOBCEAHEBHOW XXM3HU C Lie/blo 0becneyeHmns
6e30MacHOCT CBOEro 340pOBbS W 3[0POBbS OKPYXalOLWWX /tofeil, CO6MAeHNs HOPM
rPamMoTHOrO MOBefeHNS B OKPY)KaloLlein NpuMpoAHOA cpefe, MNOHWMaHWe Heob6XoAMMOCTM



MCMNO/b30BaHNS [OCTUKEHUI COBPEMEHHOWA oronorum ans paLMoHanbHOro
NPYPOAONO/Nb30BaHNS;

YMeHMe pellaTb 3/1EMEHTapHbIE GMONOrMYecKMe 3adayn, COCTaBNATb CXEMbl MepeHoca
BELLIECTB M 3HEPruM B 3KocucTeMax (Lenun nuTaHms);

YMeHUWe BbIMOMHATL NabopaTopHble U NpakTUyeckne paboTsl, CO6MOAATH Npaswuia npu
paboTe ¢ y4yebHbIM 1 nabopaTopHbLIM 060PYA0BAHUEM;

YMEHMe KPUTMYECKN OLEHMBATb WM WHTEPNPeTMpoBaTb WMHMOPMaLMIO 6GMON0rM4eckoro
COZlepXXaHnsi, BK/IOYAIOLLYIO MCEBLOHAYYHbIE 3HAHWUS M3 Pas3/IMYHbIX WCTOYHWMKOB (CpeacTsa
MacCOBOW MH(OpMaumn, Hay4yHO-MONynspHble MaTepuasbl), paccMaTpuBaTb [/106a1bHble
3KOoNornyeckme npobaeMbl COBPEMEHHOCTH, (HOPMMPOBATL MO OTHOLLEHWIO K HUM COBCTBEHHYIO
no3uuuio;

yMeHVe co3faBaTb COOCTBEHHble MMWUCbMEHHblE W YCTHble CoobLleHns, 0606Lan
OMONOTNYECKYD  MH(OPMALMIO U3 HECKOSIbKMX WUCTOYHMKOB, FPamMOTHO  WCMO/Mb30BaTb
MOHATMIHBIA annapat 61onoruK.



TEMATUYECKOE INJ1AHNPOBAHNE
10 K/TACC

No
n/n

HanmeHoBaHWe pa3fenos
1 TeM NporpamMmbl

buonorua kak Hayka

YKIBbIE CUCTEMbI 1 NX
opraHmsaums
XMUMUYECKIIA COCTaB 1
CTPOEHVE K/ETKM

YXKn3HeeaTenbHoCTb
KNeTKu

Pa3MHOXeHWe u
NHAMBUAYaNlbHOE pa3BuTUe
OpraHvM3moB

HacneacTBeHHOCTL U
N3MEHYMBOCTb OPraHM3mMoB

Cenekuus opraH1M3mMoB.
OCHOBbI 6MOTEXHONOT M

Pe3sepBHOe BpeMms

KonnyectBo yacos

KOHTpO/ibHbIE

Bcero
paboThbl

lNpakTnyeckme
paboThbl

0.5

15

ONeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypchbl

bubnunoteka LLOK
https://rn.edsoo.ra/7f41c292
Bubnnoteka LLOK
https://rn.edsoo.ru/7f41c292
Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292

Bubnmnoteka LLOK
https://rn.edsoo.ru/7f41c292

bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292
Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292
Bubnunoteka LLOK
https://na.edsoo.ru/7f41c292

BocnuTtaTtenbHble
Lenm

Pa3Butume
LIEHHOCTHOrO
OTHOLLIEHNS K
3HaHMAM Kak
NHTENNEKTYyallbHOMY
pecypcy,
obecneymsatoLemy
OyfylLee YenoBeka,
Kak pe3ynbTaty
KpOMOT/IMBOr0, HO
yBNEKaTeNbHOro
y4ebHOro Tpyza.

Pa3BuTtune
LIEHHOCTHOrO
OTHOLLUEHUS K
3[0POBbHO, KaK
3an0ry Aonrou u
aKTVBHOW XN3H


https://rn.edsoo.ra/7f41
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41c292
https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41
https://na.edsoo.ru/7f41

YesI0BEKaA, €ro

XOpOLLEero
OBLEE KOJTMYECTBO YACOB 3 0 4 HACTPOeHUSA U
Mo NMPOrrAMME ONTUMMUCTUYHOIO

B3rnaga Ha Mup



N KNACC

No
n/n

HanmeHoBaHue
pasaenos 1 Tem
nporpaMmmbl

3BOMOLMOHHas 6uonorus

Bo3HMKHOBEHWe ©
pasBUTME XXMN3HWN Ha 3eme

OpraHusmbl u
OKpYy>KaroLLiasa cpeja
Coobuiectea u
3KONOrNYECKne CUCTEMbI

Pe3epBHOe Bpems

OBLLEE KO/MMYECTBO YACOB
Mo NPOrrPAMME

KosimyecTBo yacos

Bcero
paboThbl

34 0

KOHTpO/bHbIe

MpakTnyeckme
paboThbl

0.5

2.5

ONEeKTPOHHbIe

BocnuTtaTtenbHble

(undppoBble) uenu
obpasoBaresibHble
pecypchbl
Bubnmoteka LLOK BocnutaHue y
https://rn.edsoo.ru/7f41cc74 0b6y4aroLmMxCA
Bubnunoteka LLOK HPAaBCTBEHHbIX
https://rn.edsoo.ru/7f41cc74 UEHHOCTEV,
BubnnoTeka LIOK (popmMpoBative
https://m.edsoo.m/7f41cc74 JKN3HEHHO
Bnbnmnoteka LIOK :ESS;OB'E_"MMHX
https://rn.edsoo.ru/7141cc74 '
Tpy#onoous,
Bubnnoteka LLOK aKKyPATHOCTH,
https fldsoo.ru/7f41cc740TBeTCTBeHHOCTM,
NCMONTHUTE/NbHOCTH,
CaMOCTOATE/IbHOCTH,
BHMMATE/IbHOCTH,
YeCTHOCTH,
KONNEeKTUBM3MA,

005a3aTeNbLHOCTU U
ap.


https://rn.edsoo.ru/7f41
https://rn.edsoo.ru/7f41
https://m.edsoo.m/7f41cc74
https://rn.edsoo.ru/7141

NOYPOYHOE NMNJIAHNPOBAHWE
10 K/TACC

Tema ypoka

buonorua B cucteme Hayk

MeTogbl NO3HAHWS XXMBOW
npupogsl. MNpaktuyeckas paboTa
Ne 1 «Mcnonb3oBaHWe pasnyHbIX
METOLOB NMpu U3y4eHUN
BM0N0rMYecKNX 0ObLEKTOBY

Brionorunyeckre cuctemsil,
MPOLLECChI N UX U3YUeHNe

XUMUYECKUIA cocTaB KNeTKn. Boaa
N MUHepasibHble CONn

Benku. CocTaB 1 CTpoeHMe 6enKoB

PepMeHTbl — B1ONornNYeckme
KaTasmsatopbl. JTabopaTopHas
paboTta Ne 1 «W3yueHne
KaTa/IMTUYECKOI aKTUBHOCTU
(hepmeHTOB (Ha npumepe amuniassbl
WNn KaTanasbl)»

Yrnesogpl. Jlunnasbl

KonnyecTtso yacoB

Bcero

KOHTpO/ibHbIE
paboThbl

lMpakTnyeckme
paboThbl

0.5

0.5

Jata
N3yyeHus

ONeKTPOHHbIe UMt poBbIe
obpasoBaTesibHble

pecypchbl

Bubnnoteka LLOK
https://rn.edso0.ru/863e6122
https://rn.edsoo0.ru/863e632a

Bubnnoteka LJOK
https://m.edsoo.ru/863e6122

Bubnunoteka LIOK
https://rn.edsoo0.ru/863e6564
Bubnunoteka LLOK
https://rn.edsoo.ru/863e674e

Bubnunoteka LIOK
https://m.edsoo0.ra/863e6b72

Bubnuoteka LIOK
https://rn.eds00.ru/863e6b72

buonuoteka LLOK
https://rn.edso0.ru/863e6870


https://rn.edsoo.ru/863e6122
https://rn.edsoo.ru/863e632a
https://rn.edsoo.ru/863e6564
https://rn.edsoo.ru/863e674e
https://m.edsoo.ra/863e6b72
https://rn.edsoo.ru/863e6b72
https://rn.edsoo.ru/863e6870

10

13

14

16

17

HyknenHoBble Kucnotbl. AT®

icTopuna n meToabl N3yyeHus
KneTkun. KnetoyHasa teopums

KneTka Kak L|e/IOCTHas XuBas
cuctema

CTpoeHwme 3yKapnoTUYeCKoW
KneTku. JlabopaTopHasi paboTa Ne
2 «13yyeHwne CTpOeHMS KNeToK
PacTeHWI, XXNBOTHbIX, FPMOOB U
6akTepuin Nog MUKPOCKOMNOM Ha
roTOBbIX MUKpOnpenaparax n nx
onncaHme»

OO6MeH BeLecTB UM MeTabon3m
DOTOCUHTE3. XEMOCUHTE3

3HepreTMyYecKmin 0bmeH

YKU3HEHHbIN LMK KNETKN.
[eneHune knetkn. MmnTtos.
NabopaTtopHasi pa6oTa Ne 3
«HabntoaeHne MMTO3a B K/eTKax
KOHUYMKa KOpeLLKa NyKa Ha
rOTOBbIX MUKpOMpenapaTax»

BuocnHTe3 Genka. Peakums
MaTPUYHOr0 CUHTE3a

TpaHcnauusa — 6nocnHTe3 6enka

0.5

0.5

Bubnunoteka LLOK
https://m.edsoo.ru/863e6d5c

Bubnmoteka LLOK
https://rn.edsoo0.ra/863e6e88

Bubnunoteka LLOK
https://m.eds00.11/863e6ff0
https://rn.edsoo.ra/863e716¢

Bubnunoteka LLOK
https://m.edso0.ru/863e766¢

Bubnunoteka LIOK
https://rn.edsoo.ru/863e7c98

Bubnunoteka LIOK
https://rn.edsoo.ru/863e7aae

buonuoteka LLOK
https://rn.edsoo.ru/863e7dc4

bubnuoteka LIOK
https://ni.edso0.ra/863e796e

Bubnmoteka LIOK


https://rn.edsoo.ra/863e6e88
https://rn.edsoo.ra/863e716%d1%81
https://rn.edsoo.ru/863e7c98
https://rn.edsoo.ru/863e7aae
https://rn.edsoo.ru/863e7dc4
https://ni.edsoo.ra/863e796e

18

19

20

21

22

23

24

25

26

HekneTouHble (hopMbl XKNU3HN —
BUpPYCbl

®opMbl Pa3MHOXEHWSI OPraHNU3MOB

Melio3

O6pa3oBaHue 1 pa3BUTUE NOMOBbLIX
Knetok. OnnogoTBOPeHYe.
NabopatopHas padoTta Ne 4
«3yyeHne CTPOEHNS NOMOBbIX
K/IETOK Ha roToBbIX
MUKponpenapaTax»

NHanBMayansHoe passuTiie
OpraHu13moB

["eHeTMKa — HayKa 0
HacneACTBEHHOCTU U
N3MEHYMBOCTU

3aKOHOMepHOCTW Hac/ef0BaHUs
npu3Hakos. MoHornébpuaHoe
CKpeLLmBaHue

AnrnépuaHoe ckpeLymBaHme.
3aKOH He3aBMCKMOro
Hac/nefo0BaHNs NPU3HaKoB

CuenneHHOoe HacnefoBaHue

npu3HakoB. SlabopaTopHas paboTa
Ne 5 «l3y4yeHune pesynbLTaToB

05

0.5

https://m.edso0.ru/863e796e
Bubnnoteka LLOK
https://rn.edsoo0.ru/863e7540
Bubnnoteka LLOK
https://rn.edso0.ru/863e81b6
https://tti.edsoo.ru/863e831e
Bubnnoteka LLOK
https://rn.edsoo.alL/863e7f4a

Bubnnoteka LJOK
https://rn.edsoo.ru/863e81b6

bubnunoteka LLOK
https://rn.edsoo.ru/863e8436

Bubnnoteka LLOK
https://rn.edso0.ru/863e86f2

Bubnunoteka LLOK
https://rn.edso0.ru/863e8878

Bubnunoteka LLOK
https://rn.edsoo.ru/863e89a4

Bubnmoteka LLOK
https://rn.edsoo.ru/863e8c60


https://m.edsoo.ru/863e796e
https://rn.edsoo.ru/863e7540
https://rn.edsoo.ru/863e81b6
https://tti.edsoo.ru/863e831%d0%b5
https://rn.edsoo.aL/863e7f4a
https://rn.edsoo.ru/863e81b6
https://rn.edsoo.ru/863e8436
https://rn.edsoo.ru/863e86f2
https://rn.edsoo.ru/863e8878
https://rn.edsoo.ru/863e89a4
https://rn.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

MOHOIM6PUAHOIO Y AUTNBPUAHOIO
CKpeLLMBaHNA y Apo30dn/bl Ha
rOTOBbIX MUKpOMpenaparax»

EeHeTuka nona. HacneposaHve
MPU3HAKOB, CLIEM/IeHHBIX C NOJIOM

1I3mMeHUnBOCTb.
HeHacneacTseHHas M3MeHUMBOCTb.
NabopatopHas paboTa Ne 6.
3yyeHne MoanrKaLmoHHOIA
N3MEHYMBOCTK, MOCTPOEHNE
BapnaLMOHHOro paga u
Bapu1aLOHHON KPUBOIA»
HacnefcTBeHHas N3MEHUYMBOCT.
NabopatopHas pabota Ne 7.
«AHaNM3 MyTauuii y apo3oqusbl
Ha roTOBbIX MUKpOMpenapaTax»

EeHeTurKa yenoseka

Pe3epBHbIil ypoK. O606LLeHNe Nno
Teme «HacneaCTBEHHOCTb U
M3MEHYMBOCTb OPraHM3MOB»

CeneKkLms Kak HayKa 1 npoLecc

MeTOAbI 1 AOCTVKEHUS CENEKLN
PaCTEHUI N XKNBOTHbIX

broTexHonorns Kak otpacsb
Nnpou3BOACTBa

OBLEE KOJIMYECTBO YACOB 10

34

0.5

0.5

Bubnmnoteka LLOK
https://rn.edso0.ru/863e8c60

Bubnmnoteka LIOK
https://rn.edsoo.ru/863e8efe

Bubnnoteka LIOK
https://rn.edsoo.ru/863e8efe

Bubnmoteka LIOK
https://rn.edsoo.ru/863e8d78

Bubnunoteka LIOK
https://rn.edsoo.ru/863e9214

Bubnuoteka LJOK
https://rn.edso0.ru/863e9214

Brubnmoteka LIOK
https://rn.edso0.ru/863e9336


https://rn.edsoo.ru/863e8c60
https://rn.edsoo.ru/863e8efe
https://rn.edsoo.ru/863e8efe
https://rn.edsoo.ru/863e8d78
https://rn.edsoo.ru/863e9214
https://rn.edsoo.ru/863e9214
https://rn.edsoo.ru/863e9336

NMPOIrPAMME



10

12

14

16

17

18

19

20
21

Heo6paTMOCTb 9BO/OLIMM

icTopns >XnsHu Ha 3emne u
MEeTO/bl €8 N3yyeHuns

MMNoTe3bl MPOMCXOXAEHNS XKIN3HM
Ha 3emne

Pa3BuTME XXM3HW Ha 3em/ie Mo spam
1 nepvogam

OCHOBHbIe 3Tanbl 3BO/IHOLNN
pacTUTeNIbHOro M XXMBOTHOMO MUpa.
MpakTnyeckas paborta Ne 1
«/13yyeHne ncKomnaemMbIX OCTaTKOB
PacTeHNi N XXMBOTHbIX B
KO/INEKLMAX>

CoBpemeHHas cuctema
opraHmn4yeckoro mMmumpa

3BONtOLMS YenoBeKa
(aHTponoreHes)

AsvxyLine cunbl (hakTopsbl)
aHTponoreHesa

OCHOBHbIE CTaauK 3BONHOLIAN
yesnoBeka

UenoBeyeckue pachl 1 NPUPOAHbIe
ajanTauum YenoBeka

Pe3epBHbIii ypok. O606LeHme No
Teme «BO3HMKHOBEHME 1 Pa3BUTME
XU3HW Ha 3emne»

JKO/I0rma KakK Hayka
Cpegapbl 06MTaHMSA N 3KONOTMYeCcKme

0.5

Bubnmnoteka LJOK
https://rn.edsoo.ru/863ea5a6

Bubnnoteka LIOK
https ://m.edsoo .ra/863eabbe

Bubnnoteka LLOK
https://rn.edsoo.ra/863ea8bc

Bubnmoteka LLOK
https://rn.edsoo.ru/863ea48e

Bubnnoteka LIOK
https://m.edsoo.:ra/863eac2c

Bubnuoteka LJOK
https://rn.edsoo.ra/863ead44

Bubnnoteka LLOK
https://rn.edsoo.ru/863eaea2

Bubnmnoteka LLOK


https://rn.edsoo.ru/863ea5a6
https://rn.edsoo.ra/863ea8bc
https://rn.edsoo.ru/863ea48e
https://m.edsoo.:ra/863eac2c
https://rn.edsoo.ra/863ead44
https://rn.edsoo.ru/863eaea2

22

23

24

25

26

27

28
29

30

3l

(haKTopbl

ABVOTNYECKMNE (PaKTOpbI.
NabopaTopHas pab6oTa Ne 3.
«Mopdgponornyeckmne ocobeHHOCTU
pacTeHui U3 pasHbIX MecT
06uTaHus». JlabopaTopHas paboTa
Ne 4. «BnuaHme ceeTa Ha pocT n
pasBUTME YEPEHKOB KOoseyca»

BuoTuyeckue hakTopbl

3KOMIOrNYECKNe XapakTepuUCTUKK
nonynaumu. MNMpaktuyeckas paboTa
Ne 2 «[MOACHET NNOTHOCTU
nonynsuuin pasHbIX BULOB
pacTeHUIA»

CoobLyecTBa opraHM3MoB —
6roLeHo3

JKOMOrnyecKmne CUCTEMBI
(akocucTeMbl)

OCHOBHbIe nokasaTenu
3KOCUCTEMbI. DKOMOrnNYecKme
nupammabl. CBONCTBA 3KOCUCTEM.
CyKueccus

MprpoaHbIe 9KOCUCTEMI
AHTPOMOreHHbIE 3KOCUCTEMBI

Buocgepa — rnobasnbHas
aKocucTema 3emnu

3aKOHOMEpPHOCTH CYLLLECTBOBAHNA

0.5

0.5

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

Bubnnoteka LJOK
https://rn.edsoo.ru/863ebl Oe

Bubnuoteka LIOK
https://rn.edsoo.ru/863eb348

Bubnnoteka LLOK
https://rn.edsoo.ru/863eb46a

Bubnnoteka LLOK
https://m.edsoo.ru/863eb46a

Bubnmnoteka LIOK
https://m.edsoG.m/863eb5fa

Bubnmnoteka LJOK
https://rn.edsoo0.ru/863ebb5e

bubnmoteka LJOK


https://rn.edsoo.ru/863ebl
https://rn.edsoo.ru/863eb348
https://rn.edsoo.ru/863eb46a
https://m.edsoG.m/863eb5fa
https://rn.edsoo.ru/863ebb5e

orocepbl
32 UenoseuecTBo B 6rochepe 3emnu
3 CocyLulecTBoBaH1e NpUpPoabl 1
yesioBeyecTBa
Pe3epBHbIil ypoK. O606LLEeHME
34 Tembl «Co06LLecTBa 1

9KOJ/I0r'M4YecKne CUCTEMbI»

OBLLEE KOJTIMYECTBO YACOB MO
MPOrPAMME

34

2.5

https://rn.edsoo.ru/863ebdl6

Bubnnoteka LLOK
https://rn.edsoo.ru/863ebale


https://rn.edsoo.ru/863ebdl6
https://rn.edsoo.ru/863ebale

