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[NOACHUTEJIBHAA 3AINCKA

[Tporpamma mo ydueOHOMY mpeamery "buonorus" (manee - OMONIOTHSI) HA YPOBHE CPEIHETO
obmiero obpazoBanus paspaboraHa Ha ocHoBe DeaepanbHOro 3akona ot 29.12.2012 Ne 273 -03
«O6 oOpazoBanuu B Poccwmiickoit ®Denepammm», @I'OC COO, KoHuenuuu mnpenoiaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJNOXKEHHUH ¢enepanbHON pabouell mporpamMmbl
BOCITUTAHUS.

VYueobnsiii npeametr «buonorus» yrinyonéaHoro ypoBHs uzydeHus (10-11 kmaccel) sBisercs
OJIHUM W3 KOMIIOHEHTOB IpeaMeTHOU oOmactu «EcTecTBeHHO-HayuyHBbIC TpeaMeThl». CoriacHo
nosoxeHussMm ®I'OC COO npodunbHble y4eOHBIE MPEAMETHI, M3yd4aeMmble Ha YIIyOJEHHOM
YpOBHE, SBISIFOTCS crmocobom auddepeHnranuu oOydeHUuss Ha YPOBHE CPETHEro OOIIeTro
o0pa3oBaHUs U MPU3BaHbl 00ECMEUYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM
o0muM, cpeqHuM MpodecCHOHATBHBIM U BBICIIMM OOpa30BaHHEM. B TO ke Bpems KaKIbld U3
9TUX YYeOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTUPOBAH Ha TMPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX W PA3BHBAIOIIMX 33]1a4, CBSA3aHHBIX C MPOQOpUCHTAIHCH
o0ydaromuxcsi U CTUMYJIHMPOBAHMEM HWHTEpeca K KOHKPETHOW o00jacTu Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHUEH, METUIIMHOM, YKOJIOTHEH, ICUXOJIOTHUEHN, CIOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma mo y4yebHomy mnpeamery "buonorua" maér mpeacraBieHHE O LENH M 3a7adax
u3ydeHus yaeOHoro npenmera «buonorus» Ha yriryOJIEHHOM YpOBHE, ONpEessieT 00s3aTebHOe
(MHBapuaHTHOE) TPEIMETHOE COJIEp’KaHue, €ro CTPYKTYpPHpOBaHHE IO pa3ieiaM H TeMaw,
pacmpeneneHnue o Kiiaccam, peKOMEHAYET TOCIeI0BATeIbHOCTh H3yYeHUsI yUeOHOTO MaTepuasia
C yd4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH Y4eOHOro mpoiiecca,
BO3pacTHbIX ocoOeHHocTel oOyuwarouuxcs. B mporpamme mo Onosiornu peanu3oBaH INPUHLHKIL
MPEEMCTBEHHOCTH C H3y4Ye€HUEM OHOJOTMM Ha YpPOBHE OCHOBHOTO oOmIero oOpa3oBaHUs,
Oyarogaps yeMy NMpoCMaTPUBAETCS HAMPABICHHOCTh Ha MOCJENYIOIIEee pa3BUTHE OHMOIOTHYECKUX
3HaHWM, OPHUEHTUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIIICHHs, TPEICTaBICHUNH O 3J0pOBOM 00pa3e >KHW3HHM, Ha BOCIIUTaHHE
OepeXHOr0 OTHOIIEHUSI K OKpYKarolllel MpUpoaHoi cpene. B mporpamme mo Ouonoruu Takxke
MOKa3aHbl BO3MOXKHOCTHU yueOHoro mpenmera «buosnorus» B peanusanuu tpebdoanuiit GI'OC
COOQO k mnaHupyemMbIM JTHYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM pe3ylbTaTaM 00ydYeHUs
U B (hOpPMHUPOBAHUM OCHOBHBIX BUJOB y4€OHO-TIO3HABATEIbHOM AESITENbHOCTH 00YyYaroIuXcs 1Mo
OCBOCHMIO COJIep’KaHMsl OMOJIOTMUECKOro o00pa30oBaHUs Ha YPOBHE CpEIHEero o0Iero
o0OpazoBaHus.

VYuyeOublii npeamer «buosjorus» Ha ypoBHE cpemHero obiiero oOpa3oBaHHS 3aBEpIIACT
Ouosnoruueckoe oOpa3oBaHKE B LIKOJIE U OPUEHTHPOBAH HA pacIIMpeHHe U yriyOJieHne 3HaHuN
Oo0ydJarmuxcsi O IKUBOW TIPHUPOJIE, OCHOBAX MOJICKYISIPHOH M KJIETOYHOW OHONOTHH,
HMOpHUOJIOTUN U OMOJOTMM Pa3BUTHS, T€HETUKU, CEJEKIUH, OMOTEXHOJIOTHH, 3BOJIOLHUOHHOIO
YYEHHUS U KOJIOTHH.

Nzyuenue ydyeOHoro mpenmera «buosorus» Ha yriyOJeHHOM YPOBHE OPHEHTHPOBAHO Ha
HOJArOTOBKY OOYYalOMIMXCSl K TOCJEAYIOIIEMY MOJYyYeHHUI0 OHMOJIOTMYEeCKOro oOpa3oBaHUS B
By3aX M OpraHu3alugx cpelHero npodeccruoHaibHoro odpasoBanus. OCHOBY €ro cojep:kaHus
COCTaBISIeT cHUCTeMa OWOJOTHMYECKMX 3HAHUHM, MOJYYEHHBIX MPH H3YYCHHH OOYJarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKUX pa3/ielioB OHOJIOTHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanus, B 10-11 kmaccax 5Tu 3HaHUS MOJIyYalOT pa3BUTHE. Tak, pacUIMpEeHbl U yIayOIeHb
OMOJIOTMYECKUE 3HAHUSI O PACTCHHSX, JKMBOTHBIX, Tpubax, OaKkTepusX, OpraHu3Me 4esOBeKa,
00X 3aKOHOMEPHOCTSAX JKU3HU, [OMOJHHUTEIHHO BKIIOUYEHBI OWOJOTHMYECKUE CBEICHUS
MPUKJIATHOTO U IIOUCKOBOT'O XapaKTepa, KOTOPhIE MOKHO MUCIOJIb30BaTh KaK OPUEHTUPBI JIst



MOCJIeIyIONIEro Beioopa mpodeccuu. Bo3zMoxHa Takyke WHTErpanusi OMOJIOTHISCKUX 3HAHUI
C COOTBETCTBYIOIIMMH 3HAHHUSMHM, TOJYYECHHBIMH OOYYArOIIMMHUCS TpPU H3YYEHUH (DUBHKH,
XUMHUH, reorpauu 1 MaTeMaTHKH.

CtpykTypa nmporpammsl 1o yuyeoHomy npeamery "bruonorus” oTpaxkaeT CHCTEMHOYPOBHEBBIIM
U 3BOJIIOLIMOHHBIM MOAXOABI K M3ydeHHIo Ouosjoruu. CoriacHo UM, M3ydaroTcs CBOWMCTBA U
3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl KUBBIX CHUCTEM Pa3HOIO YPOBHSI OpraHM3alUH, HBOJIIOLUN
OpPraHMYeCcKOro MHUpa Ha 3eMiie, COXpaHeHHs OMOI0rHYecKoro pasHooOpasus mianeTsl. Tak, B 10
KJIACCEe M3Y4YalOTCsS OCHOBBI MOJICKYJISIPHON W KIIETOYHOW OWOJIOTHH, SMOPHOJIOTUN U OHONIOTHH
pa3sBUTHs, TEHETUKH W  CEJIEKLMH, OMOTEXHOJIOTMH U  CHUHTETHYECKOH  Ouoisorum,
aKTyalIM3UpYyIOTCA 3HaHUS OOydaromMxcsi 1Mo OOTaHUKE, 300JI0THMHM, aHATOMMH, (U3UOJIOTHU
yenoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI AKOJIOTMM U YUYEHHUE O
ouocdepe.

VYuebubiii npeamer «buonorus» mpu3BaH 00ECIEUYUTH OCBOCHHE OOYUYArOIIUMUCS
OMOJIOTMYECKUX TEOPHUM M 3aKOHOB, WJEH, NPUHIMIIOB M MpaBWI, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTUHBI MHpa, 3HAHUH O CTPOEHMM, MHOrooOpasuu u
0COOEHHOCTSAX KJIETKH, OpraHHu3Ma, MOMYJALHH, OHOLEHO03a, SKOCHCTEMBI, O BBIJAIOIINUXCS
HAYYHBIX JIOCTH)KCHHUSX, COBPEMEHHBIX HCCIICOBAHUSIX B OWOJOTHH, MPHKIAIHBIX aCHeKTax
Ouonornyeckux 3HaHuil. [ pa3BUTHS U MOAJEpPKAHUSA MHTEpeca OOydaroUIMXcsi K OMOJIOTUu
Hapsily CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepuaja B COAEPKAaHUHU MPOrpamMMbl 110
OMOJIOTHH TPESYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIEHHMS M Pa3BUTHUS TOM WIM HWHOU
oOnacTu OMOJIOTUM, BKJIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHUE Ba)KHEHIIMX
OMOJIOTHYECKHUX U HKOJIOTHUECKUX MTPOOIIEM.

[lenp m3ydenust yueOHoro mpenmera «buonorus» Ha yriiyOJ€HHOM YpOBHE - OBIJIAJCHUE
00y4arolUMHUCS 3HAHUSIMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allid JKUBBIX CHCTEM
pa3HoOro paHra u mpuoOpeTeHrne YMEHUH UCTIONIb30BaTh 3TH 3HaHUA B (DOPMUPOBAHUU MHTEpeECa K
orpenienéHHON 007acTH MPO(EeCcCHOHANBHOM NEesATeTbHOCTH, CBA3aHHOW ¢ Ouosioruel, mim K
BbIOOPY YUEOHOr0 3aBeIeHUS AJIsl IPOAOHKEHNS OHMOJIOrHYeCKOro 00pa3oBaHusl.

JocTwkenne nenn usydeHus ydeOHoro mpenmera «buonorus» Ha yriayOJlE€HHOM YpOBHE
oOecrnieunBaeTcs pelIeHueM CIEAYIOIMUX 3a1au:

OCBOCHHUC O6y‘laIOH_[I/IMI/IC$I CHCTEMbI OMOJIOTHYCCKUX 3HAHMIA: 00 OCHOBHBIX
OMOJIOrTYECKHX TCOPHAX, KOHLOCHIIUAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMCPHOCTAX W IIpaBUIIAX,
COCTaBJIAOIMINX COBPEMCHHYIO €CTCCTBCHHO-HAYYHYHO KapTUHY MUpPaA; O CTPOCHUH,

MHOTO00pa3uu U OCOOCHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIE€TKa, OpraHu3M, MOMYJISAIuUs, BU],
OuoreorieHo3, Ouocdepa); O BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OuoJIoruy;

03HAKOMJICHHE 00YUaIoIUXCsl ¢ METOJaMHU MMO3HAHUS JKHUBOKH MPUPOJIBIL:
HCCJIEIOBATEILCKUMU METOJaMHU OMOJIOTHYECKUX HayK (MOJIEKYJSIPHOM M KJIETOYHON OMOJIOTHH,
SMOPHUOIIOTUN U OMOJIOTUU PA3BUTHS, TEHETHKU U CENEKIIMHU, OMOTEXHOJIOTHH U CHHTETUYECKOU
OMOJIOTHH, ITaJICOHTOJIOTHUH, YKOJIOTHH ); METOIaMH CaMOCTOSITEIBHOTO MIPOBEICHUS
OMOJIOTUYECKUX HCCIeNOBAaHUN B JlabopaTopu W B npupoje (HaOmoaeHUEe, U3MEpeHHe,
9KCIIEPUMEHT, MOJICITHPOBAHHE);

OBJIaJIcHUE OOYYAIOIIMMUCA YMEHUSMHU: CAMOCTOSTEIbHO HaXOAWTh, AaHATU3UPOBATH H
UCIIOJIb30BaTh OMOJIOTHUECKYI0 HH(OPMAITUIO; TIOJIH30BATHCS OMOJIOTHYECKON TEPMHUHOJIOTHEH 1
CUMBOJIMKOW; YCTaHaBIIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHOJOTMM U  COLMAIBHO-
SKOHOMHYECKUMH U JKOJOTHYSCKUMHU TPOOJeMaMH YeJIOBEUYECTBA; OICHUBATh IOCIICICTBUS
CBOCH JIeATENHHOCTH TIO OTHOILIECHUIO K OKpYXAlollel NpUPOJHON cpele, COOCTBEHHOMY
3I0POBBIO U 3JI0POBBIO0 OKPYXKAFOIINX JIFO/I€H; 00OCHOBBIBAThH M COOJI01aTh MEPHI PODUIAKTHKA
WH(MEKIIMOHHBIX 3a00JieBaHUM, MpaBHUia MOBEACHUS B MpUpoJe U obecredeHus] 0€30MacHOCTH
COOCTBEHHOW >KH3HEIEATEILHOCTH B UPE3BBIYAMHBIX CUTYAITUSX MPUPOIHOTO M TEXHOTEHHOTO
XapakTepa; XapaKTepH30BaTh COBPEMEHHBIC HAyUHBIE OTKPBITHS B 00JaCTH OMOJIOTHH;

pa3BUTHE y OOYYarONIUXCS MHTEIUICKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B Tpoliecce
3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCJICIOBAHUSMU B OHOJIOTHH,



pelaeMbMi €10 MpoOjJeMaMH, METOJOJIOTHEH OHOJOTHYECKOrOo HCCIEOBaHUS, MPOBEACHUS
OKCIIEPUMEHTATbHBIX  HCCIEIOBAHUN, pEIICHHUs OHOJNIOTUYECKUX 3a/ad, MOJCTUPOBAHUS
OHOJI0rn4YecKrX 00BEKTOB U MPOILIECCOB;

BOCIIUTAaHHE Yy OOYYaIOLIMXCS LIEHHOCTHOTO OTHOIIEHHS K >KMBOM NPUPOAE B LIEJIOM U K
OTIeNbHBIM €€ oOoOBbeKTaM U SBICHUSAM; (OPMUPOBAHHUE HSKOJIOTHYECKOM, TIeHeTHYeCKOn
IPaMOTHOCTH, OOIIEH KyJIbTypbl IMOBEIEHHUS B MPHUPOJE; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHne 0OyJaroUMMHUCS KOMIIETEHTHOCTH B PAalMOHAIBLHOM HPUPOAONOIH30BAHUU
(cobnroeHne mMpaBWJI TIOBEACHHS B IPUPOJIC, OXPaHBl BHAOB, JKOCHUCTEM, Ouocdepsi),
COXpaHEHUHU COOCTBEHHOTO 3J0POBbSI U 3/I0POBBSl OKPYKAIOIIUX JtoJel (coOmoaeHuss mep
npodunaktuku  3aboseBaHuii, oOecnedeHHe  OE30MaCHOCTH  JKH3HEACATEIHBHOCTH B
Ype3BhIYAIHBIX CUTYALUSIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJOrN4YEeCKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JaHME YCIOBHM JUIsi OCO3HAaHHOTO BbIOOpa OOYYaAIOIIUMUCS  HHAWBUYaJIbHOU
00pa30BaTeNbHON  TPAaeKTOPUHM, CHOCOOCTBYIOLIEH IOCIEAYIOIEMY IpodeccrHOHAIbBHOMY
CaMOONPEEICHUIO, B COOTBETCTBHM C HHAMBHIYAJbHBIMH HHTEpPECaMd M MOTPEOHOCTAMU
peruoHa.

OOmiee 4YMCIO YacoB, OTBEIEHHBIX Ha H3y4YeHHE OHOJIOTMU Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero oOpasoBanwmsi, coctaBiser 204 dwaca: B 10 kimacce - 102 gaca (3 waca B
Heneno), B 11 kmacce - 102 yaca (3 yaca B HE/ICIIO).

OT60p opraHu3anmoOHHBIX (POPM, METOJIOB U CPEJCTB 00yUEHUsI OMOJIOTHU OCYIIECTBIISETCS C
yu€ToM creun(UuKu ero coAep:KaHusi M HAMpPaBICHHOCTH Ha MPOJODKEHHE OHOJIOTHYEeCKOro
00pa3oBaHus B OpraHU3aIMAIX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIIOBUEM TMPU OOYYeHMHM OWMOJOTMHM Ha YriayOJEHHOM YpOBHE SIBISETCS
NPOBEICHUE JIA0OPATOPHBIX W MpakTHYecKuXx pabor. Takxke ywactue oOydaromMxcsi B
BBIMIOJTHEHUH TPOEKTHBIX H  y4eOHO-UCCIIEOBATENbCKUX  paboOT, TeMaThKa KOTOPBIX
OTIpeNeNsIeTCsl yYUTEJIeM Ha OCHOBE HMMEIOUIMXCS MaTepPHaJbHO -TEXHUYECKUX PECYpPCOB H
MECTHBIX MIPUPOIHBIX YCIOBUH.



COIEPXAHVE OBYUEHUA

10 KIJIACC

CopepxaHue IPOrpaMMBl, BBIIEICHHOE KYPCUBOM, HE BXOIUT B IIPOBEPKY rOCYAAPCTBEHHOU
utorooit arrectanuu (I'MA).

Tema 1. BumoJsiormsa kKak HaykKa

CoBpemeHHas Ouoyorusi - KOMIUIEKCHass Hayka. Kparkas ucTtopusi pa3BUTHS OMOJIOTHH.
buonornueckne Hayku W u3yyaemble UMU IpobOiembl. DyHIaMeHTanbHbIE, MPUKIAAHBIE U
MOVCKOBBIC HAYYHBIEC UCCIICTOBAHMS B OMOJIOTHH.

3HavyeHue Onosoruu B (hOpMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA.
[Ipodeccun, crszanHbie ¢ Ouosyorueld. 3HaueHHE OHOJOTMHM B MPAKTUYECKOH AEATEIbHOCTH
YEJIOBEKA: MEIUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHE IIPUPOJBL.

IeMOHCTpalunn

[Toptpetsr: Apuctotensb, Teodpact, K. Jluanen, XK. b. Jlamapk, Y. Hapsun, Y. I'apsei, I'.
Mengens, B. Y. Bepuaackuii, U. I1. [Tanos, 1. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsi3b OHMOJIOTUM € JPYTMMHU Haykammy», «CHcTeMa OMOIOTHYECKHX
HayK».

Tema 2. XuBHE CHCTEMBE U UX UIyUEHUE

JXKuBple cucteMbl Kak mnpeaMeT u3ydeHus Ouosioruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, MJUCKPETHOCTb M LEIOCTHOCTh, CIOKHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CaMOOpraHU3allus, CaMOBOCIPOU3BEACHHUE, Pa3gpaKUMOCTh,
U3MEHYHMBOCTb, POCT U Pa3BUTHE.

VYPOBHHU OpraHu3aly )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIIETOUHBINA, TKAHEBBIH,
OpraHU3MEHHBIM, MONYJIILIMOHHO-BHIOBOM, 9KOCHUCTEMHBIN (OmoreoreHOTHYECKHIN),
6uocdepusbiit. Ilponeccel, mpoucxonsye B KUBBIX cucTeMaxX. OCHOBHBIE MPHU3HAKHU KUBOTO.
Kusnup kak gopma cyuiecTBoBaHMsI Matepuu. Hayku, usyyaromiye >kuBble CUCTEMBI Ha pa3HbIX
YPOBHSX OpraHHU3aLUU.

N3yuenue xuBbIX cucTeM. Mertonpl Ouonormdyeckoil Hayku. HalOmropenuwe, u3mepeHwue,
DKCIIEpUMEHT, CHCTeMaTu3auus, MeraaHanu3. IloHatue o 3aBUCUMOM M HE3aBUCHUMOU
nepemeHHo. IlnanupoBanme skcrnepuMeHTta. [locraHoBka u mnpoBepka rumnore3. Hynesas
runote3a. [lonsTie BeIOOpKU U €€ JO0CTOBEpHOCTh. Pa3zdpoc B Gnonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH IIOJIYYEHHBIX PE3yJIbTATOB. [IpUUYMHBI MCKaXX€HUs PE3yNbTaTOB JKCIEPUMEHTA.
IToHsATHE CTATUCTUYECKOTO TECTA.

IeMoOHCTpaumum

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY», «buonoruueckue cucreMsl», «CBONCTBa
KUBOM MaTepumn», «YpPOBHH OPraHHU3alUM >KUBOU NpUponab», «CTpOEHUE KMBOTHOW KIIETKH,
«TkaHu KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEYECKOrO0 oOpraHuzMa», «buoreornenos,
«buocdepay, «MeTobl U3YUSHUS YKUBOH TPUPOIBI».

Ob6opynoBanue: jgabopaTopHOoe 000pyHOBaHHE JUIs MPOBEACHUS HaOIIOAEHUH, W3MEpeHuH,
DKCIIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHME pPA3NMUHBIX METONOB INPU H3YYEHHM >KHMBBIX
CHUCTEMM.

TeMa 3. Buojormsa KJIEeTKU

Knerka - cTpykTypHO-(DYHKIIMOHAIbHAS €IWHUIA XUBOrO. MCTOpusi OTKPBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOM TEOPHUH.

MeTo 161 MOJIEKYIISIPHOM M KJIETOUHOM OMOJIOTHH: MHUKPOCKOMHUSI, XpomaTorpadus,
anekTpodope3, METOJ  MEYEHbIX aroMmoB, audpdepeHumansHoe  IeHTpU]yrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yuenue urcuposanHvix Kkiemok. DIEKTPOHHAs MUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvroe (npusicusnennoe) usyyeHue Kiemox.

IeMoHCTpaumUm



[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOH MHKPOCKOI», «JIEKTPOHHBIA MHUKpOCKom», «cropus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTrbl pPACTUTENbHBIX, JKUBOTHBIX MU
OaKTepHAIbHBIX KIETOK.

IIpakTnyeckass padora «/3ydueHue MeETOAOB KICTOYHOH Ouonoruu (xpomarorpadus,
anektpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

TeMa 4. XyMmmueckad OpraHM3aUMsa KIETKU

XVMHYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPAMHUKPOIEMEHTEL. Bona u e€ poib kak
pacTBOpUTENS, peareHTa, ydacTUE B  CTPYKTYpUPOBAHUU  KIIETKH, TEIUIOPETYISILIUHU.
MuHepanbpHble BEILECTBA KJIETKH, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormueckue noiaumepsl. benku. AMHMHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mosiekynbl. IlepBuunas cTpykTypa Oenka, mentuaHas
CBsA3b. BropuuHas, TpeTuuHas, uyeTBepTUYHAs CTPYKTypbl. JleHarypauusa. CBoilcTBa O€NKOB.
Knaccudukanus 6enkos. buonornueckue hyHKIuN 0eIKOB. [Ipuonsi.

VYrneBoasl. MoHOcCaxapuabl, AMCAaxXapuibl, OJIUrocaxapuibl U noaucaxapuabl. OOmui nian
CTPOEHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA yIi1eBOAOB. bruonornueckue GpyHKIMM yriIeBOA0B.

JIunuaer. I'uapodunsHO-THIPODOOHBIE CBOICTBA. Knaccudukanus JIUIH/IOB.
Tpurnunepunsl, pochonunuabl, BOCKU, cTepouibl. buonornueckue GyHkuun aunuaos. Oomue
CBOWCTBA OWOJIOTMYECKHX MEMOpaH - TEKyd4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK m PHK. Crpoenue nyknenHoBbix kucioT. HykieoTuusl.
[Mpunuun kommnementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK - nBoitHas cnuparb.
Mecronaxoxaenue u ononorndeckue ¢pynkunu JHK. Bugsr PHK. @ynkunn PHK B kiietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B mojekyne AT®. buonorumueckue
¢yakuun  AT®. BoccraHoBiieHHBIE TIEPEHOCUMKH, UX (QYHKIMU B KIeTKe. [[pyeue
HYKIeo3uompugocghamuol (HTD). CexsenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURIMOMUKU, NPOMEOMUKU.

Cmpykmypnas o6uonozusi: ouoxumuveckue u Ouogusuueckue ucciedo8anus cocmasa u
NPOCMPAHCMBEHHOU cmpYKmypsl Ouomonexyn. Moodenuposanue cmpykmypol u QyHKyuu
buomonexyn u ux komniekcos. Komnviomepnwiti Ouzatin u opeanHuyeckuil cunmes OUOMONEKyl U
UX HenpupoOOHbIX AHALO206.

IemMoHCTpaumum

[Toprpetsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxinun, ©. Canrep, C.
IIpy3unep.

JwnarpamMmsr: «Pacripenenenue  XMMHUYECKUX 3JIEMEHTOB B HEXKUBOM NMPUPOAE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmunper u cxembl: «llepuoguueckast TaOnMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJBI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpOGHHE MOJIEKYNBI OeKay,
«CTpyKTyphl OENKOBOM MOJIEKYJIbl», «CTpOCHHE MOJIEKYJ YTIeBOJOB», «CTpoeHHE MOJEKYII
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHE MOJIEKYIIBI ATD».

O6opynoBaHue: XuMU4ecKas ocyia 1 00opy1oBaHHe.

JlaGopaTopHnas padora «OOHapyxeHHE OEJIKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIuii».

JlaGoparopuasi padora «/ccienoBanue HYKIEHHOBBIX KHCJIOT, BBIJEIEHHBIX U3 KIETOK
pa3IMYHBIX OPraHU3MOB.

Tema 5. CrpoeHre M QYHKUUM KIIE€TKMU

Tumbl KJIETOK: SyKapHOTHYecKas M MpokapuoTudeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

Crpoenne npokapuoTndeckoil kietku. Knerounas crenka Oakrepuii u apxeil. OcobeHHOCTH
CTpOoeHUsI reTepoTpodHOI 1 aBTOTPOGHON MTPOKAPUOTHIECKUX KIETOK. MECTO U POJIb TPOKAPHOT
B OMOIICHO3aX.

Ctpoenne u (yHKIMOHHPOBAHUE JYKAPUOTHYECKOW KieTku. [lmazmarmueckass memOpaHa



(urazmanemma).  CTpykTypa IUIa3MaTHYeCKOM MeMOpaHbl. TpaHCIOPT BEIIECTB uepe3
IUIa3MaTHYECKyI0 MeMOpaHy: THaccuBHbIM (muddys3us, obneryénnas nudQysus), aKTUBHBIA
(mepBUYHBIA W BTOPHYHBIN aKTUBHBIA TpaHcmopt). Ilomymponumaemocts MemOpanbl. PaGota
HATPHUII-KaJIMeBOro Hacoca. DHJIONNUTO3: MHHOIMTO3, (paronuto3. IK301uTo3. Kierounas creHka.
CtpykTypa ¥ QyHKIIUN KJIETOYHON CTEHKH pAaCTEHUM, TPUOOB.

Huronna3zma. Iluto3onb. Ilutockener. JIBuxenue muTomiasmbl. OpraHouibl KIETKH.
OnHomMeMOpaHHBIC OpTraHOUIBI KIETKH: 3HaomIazMarnueckas cetb (DIIC), anmapart I'onbmkw,
JM30COMBI, MX CTPOCHHE M (PYHKUMHU. B3auMOCBA3b OJHOMEMOpAaHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJIApHOTO peTuKyiayma. Mexanuzm nanpaenenus 6enkos 6 OIIC. Cunres
pactBopuMbIX  OenkoB. CuHTe3  KIeTOyHbIXx  MeMmOpaH. [nmagkuii  (arpaHyssipHBIiL)
SHJIOIIA3MaTHYeCKHi peTukynyMm. CekperopHas ¢yHkuus anmapara ['onbmxu. Moougukayus
benxos 6 annapame I onv0ocu. Copmuposka 6enkos 6 annapame 1 onvodscu. TpaHCIOPT BEIIECTB
B KJIeTKe. Bakyousn pactuTenbHbIX KieToK. Kirerounstit cok. Typrop.

[TomyaBTOHOMHBIE ~OpPraHOUABl KJIETKU: MHUTOXOHApPUH, IUIACTUAbL. [Ipoucxooicoenue
mumoxonopuit u naacmud. Cumbuocenes (K.C. Mepexckosckuu, JI. Mapeyniuc). CtpoeHue u
GyHKIIMM  MUTOXOHIpHM U 1wuiacTud. [lepBUuHBIE, BTOPUYHBIE U CJIOXHBIC TUIACTHbI
(OTOCUHTE3UPYIOUINX AYKapuoT. XJIOPOIUIACThl, XPOMOILIACTHI, JIEHKOIUIACThl  BBICHIMX
pacTeHuil.

HememOpannsie opranouasl kietkun CrTpoeHne W (QYHKIHMH HEMEMOpaHHBIX OPTaHOWIOB
KIeTku. Pubocombl.  IIpomesicymounvie  unamenmsi. MuxpodunameHTsl. AKmuHosvie
MuKpogpunamenmsi. MpIIIEUYHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEUHbIX KIEeMOK.
Muxkpotpybouku. Kinetounsii 1entp. CTpoeHHE U [BIKEHUE JKTYTUKOB U PECHUYEK.
Muxkpotpy0Oouku nuromiamsel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiamenmamu u
muxpompyboukamu. MomopHuvle 6enxu.

Anpo. OGonoyka sapa, XpOMAaTWH, KapHOIUla3Ma, SAPBIIIKK, WX CTPOCHUE W (DYHKIUH.
SAnepublii OenkoBblif MaTpukc. [IpocTpaHCTBEHHOE PAcIoOKEHHE XPOMOCOM B HMHTEp(hazHOM
anape. dyxpomamun u 2cemepoxpomamuH. benku XpoMaTHHa - TUCTOHBL. J{uHamuka s0epHot
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsie BkimtoueHusi. CpaBHUTEIbHASI XapaKTEPUCTHKA KIETOK 3YKapHOT (pacTUTENbHOM,
KUBOTHOMU, TpUOHON).

IeMoHCTpaumum

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupl 1 cxembl: «CTpoeHHE HYKapHOTHUECKON KiIeTKn», «CTpoeHHe )KUBOTHOM KIETK»,
«CTpoeHne pacTuTenbHOW KiIeTKH», «CTpoeHne MHUTOXOHApUn», «apo», «CrtpoeHue
IIPOKAPUOTUYECKOU KIIETKH.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpENapaThl paCTUTENbHBIX, )KUBOTHBIX KIIETOK,
MHUKpOIpenapaTsl 0aKTepHaIbHBIX KIETOK.

Jladoparopnasi padora «/3yueHre CTpOCHHSI KJIETOK PAa3THIHBIX OPTAHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUHONH MEMOpPaHBD».

JlabopaTopnass padora «/ccinenoBanue mnuazMosid3a M JIEIUIa3MOJM3a B PACTUTEIbHBIX
KJIIETKax.

IIpakTyeckas padora «3yueHue NBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. OOMeH BemecCTB M [IpPEeBpalleHVe DHEePIUM B KIETKe

AccuMuIsIMS. M AUCCUMUJISIUS - JBE CTOPOHBI MeTaOonn3ma. Turbl oOMeHa BEIIECTB:
aBTOTPOGHBIN U reTepoTpodHBINA. YyacTue KUCIopoa B OOMEHHBIX Mpolieccax. JHePreTHIecKoe
oOecnieuenue kinetku: npespamienne AT® B o0OMeHHbIX nporeccax. PepMEeHTATUBHBIN XapakTep
peaknuii kKineroyHoro Meradbonnsma. GepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBHSL.
Kodepmentsl. OTnuuus GpepMeHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-akTuBaTopsl U
OETKU-UHTUOUTOPBl. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEaKIHid OT pa3IMYHbIX
(bakTopoB.

IlepBUUHBI CUHTE3 OpPraHMYeCcKUX BellecTB B KieTke. DoTocuHTe3. AHOKCUCEHHbIU U
oxcueenHvlll  pomocunmesz 'y baxmepuu. Ceemocodbuparowjue nueMeHmvl U NUSMEHNbl



peaxkyuonHoz2o yenmpa. Poab XxjopormnactoB B mpouecce gorocuHre3a. CBeTOBas W TEMHOBas
dazel. @omoovixanue, C3-, C4- u CAM-munsr pomocurnmesa. IIpogykTUBHOCTH (DOTOCHHTE3A.
Bnusinue paznuyabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (POTOCUHTE3A.

XemocunTes. PazHooOpaszue opraHn3MoB-XeMOCHHTETHKOB: HUTPUDUIHPYIOLTHIE
OakTepuu, Kene300akTepuu, cepoOaKTepru, BOJOPOIHbIE OaKTepun. 3HaYCHIE XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buabl Opoxenus. IIpoaykTel OpoXeHHMS W UX HCHOJIH30BAHUE
YeJIOBEKOM. AHa’pOOHbIE MUKPOOPTraHU3MbI KaK OOBEKTbl OMOTEXHOJOTHMH U BO30YyIUTENN
0one3Hel.

AdpoOHBIE OpraHuM3Mbl. OTambl SHepreTuueckoro oOmeHa. IloaroroBuTenbHBINA STal.
['mukonu3 - 6eCKUCIOPOAHOE PACHICINIEHUE TIFOKO3bI.

buonoruueckoe OKHUCIIEHHE, WIH KIETOYHOE JbIXaHue. Poiab MUTOXOHApUN B Ipoleccax
ouonoruueckoro okucieHus. Luknnyeckue peakiuu. OkuciautensHoe (HOcHOpUIUpOBAHHE.
Ounepeus membpannoeo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmasel. IlpeumymiectBa a’>poOHOro myTH OOMEHAa BELIECTB Iepe]] AaHadpPOOHBIM.
O} PeKTUBHOCTD IHEPTrETHIESCKOTO 0OOMEHa.

IeMoHCTpaumm

[Hoptpetsr: JIx. [Ipuctomn, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmunelr u cxembl: «@DoTocHHTE3», «JHepreTudyeckuii obmen», «buocuHTes Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOII MHKPOCKOI, 00OpyIOBaHUE AJI MPUTOTOBIEHHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «/3yueHne KaTaIUTUYECKOW aKTUBHOCTU (DEPMEHTOB (Ha mpuMepe
aMUJIa3bl WIK KaTanxas3bl)y».

JlabopaTopnasi pa6ora «/3yueHue pepMEHTAaTUBHOTO PACHICIICHHUS MEPOKCHU]IA BOAOPOIA
B PACTUTEJIHHBIX U )KUBOTHBIX KIJIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHHUE NMPOLECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEeHHE TTPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HacrnemcrTBeHHada uHOOpMALMA M peanm3alMsa €€ B KJIeTKe

Peakuuu marpuuHoro cuHTe3a. [IpyHIMI KOMIIJIEMEHTApHOCTH B PEAKIMSIX MaTPUYHOTO
cuHTe3a. Peanuzanus HacneACTBeHHOW wuHQpopMamuu. ['eHeTHdeckuil KoJ, €ero CBOICTBa.
Tpanckpunuusa - mMarpuusslii cuHTe3 PHK. IIpuHIMIBI TpaHCKpUIIIIMK: KOMILJIEMEHTAPHOCT,
AHTUIAPAIEIbHOCTh, acUMMETpUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnopTHeix PHK B OmocunTese Oenka. YcnoBus
O6uocunTe3a 6enka. KogupoBanue aMuHokucioT. Poibs pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuzanusi reHoMa y HpPOKapuoT U
9yKapuoT. Perynsiuusi akTHUBHOCTH T€HOB y MpokapuoT. ['mmoreza omepona (®. XKakoo, XK.
MaHo). Monekynapuvie mexaHusmvl SKCHpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupycwvl - nexnemounvie gpopmul dcusnu u obnueammuvie napazumol. Cmpoenue npocmuix u
CLOJICHBIX 8UPYCO8, pemposupycos, baxmepuoghaeos. Kusnennwviti yuxn J[HK-cooeparcawux
supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamnas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsle 3a0oneBanus yenoBeka, xUBOTHBIX, pacteHuil. CIIN, COVID-19, counanbhble
1 MEJUITMHCKHE TPOOJIEMEI.

Buoungopmamuka: unmeepayusi u amaiuz 6onvwux maccusos («bigdatar) cmpyxmypruvix
buonoeuueckux Oaunvlx. Hanomexnonocuu 6 oOuonocuu u meouyure. Ilpocpammupyemvie
@yHxyuu b6enxos. Cnocobwt 00cmasKu 1eKapcms.

IeMoHCTpaumUm

[Toptpetsr: H. K. Konbios, . 1. IBanoBcKkUii.

TaOauIel 1 CXEMBL: «buocunTes 6enkay, «I'eHeTHUeckuit Koay, «Bupyce»,



«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

TeMa 8. XM3HEHHE LUUKJ KJIETKU

Knerounsnii mwmki, ero mnepuoabl W perynsuus. Watepdaza um muto3. OcobeHHOCTH
MpoLeccoB, MpoTekarommx B uHTepdase. [loaroroBka kietku k geneHuto. [Ipecunrernueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUH W IIOCTCUHTETHUYECKUN (IIPEMUTOTUYECKHI) MEpUOIbI
uHTep(a3bl.

Marpuynenii  cunres JHK - pemmmkanms.  [lpunnunsr  permmkanuu  JIHK:
KOMIUIEMEHTAPHOCTb,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AaHTUNAPAJUIENBHOCTb. MexaHusm
permmkanuu  JJHK.  Xpomocombl. Crtpoenune xpomocoM. Termomepbl U Telomepasa.
XpOMOCOMHBIN HA0Op KJIETKH - KapuOTHUI. JIUTUIOMIHBIN W raryloOMJHBIA HaOOpHl XPOMOCOM.
['omostornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

[enenune kinetku - MuTo3. CTaaiuy MUTO3a U MPOUCXOALIME B HUX Mpouecchl. Tumbsl MUTO3A.
Kapurokunes u nutokuHes. buomornueckoe 3Ha4eHHE MUTO3A.

Perymsimus MmutoTudeckoro nukia kietku. [IporpaMmMupyemMas kiieTouHasi TuOeNb - alonTos.

Knemounoe s0po, xpomocomsi, hyHkyuonanvhas eenomuxa. Mexanuzmol npoaughepayuu,
oughghepenyuposku, cmapenus u cubenru kiemok. «Lugpposas kiemxa» - buoungopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

IeMoHCTpaumm

Tabmuel W cxeMbl: «OKW3HEHHBIA UK KICTKU», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanmsa JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHTO3 B KJIETKax KOpelKa
JTyKay.

JlabopaTropnas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTopnasi padora «HaGmoneHue MHTO3a B KJIETKaX KOHYMKA KOpelIka Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CrpoeHmMe M QYHKUUM OPTAHUI3MOB

buonornueckoe  pasznooOpazue OpraHU3MOB. OIHOKJIETOUHEIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeH, OJJHOKJICTOUHbIE TPHObI, OJJHOKJIETOUYHbIE BOJIOPOCIH, Apyrue NpoTHcThl. KomoHuanbHble
OpraHU3MBlI.

B3auMocBA3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacTeHuid. TUIIBI PpACTUTENBHBIX TKAHEH: oOpa3oBaTenbHas, MOKPOBHas,
NpOBOASIIAs, OCHOBHAs, MexaHndyeckasi. OCOOEHHOCTH CTpOeHMs, QYHKIUI U pacHoIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu KMBOTHBIX U YeJOBeKa. THIbI )KUBOTHBIX TKaHEW: SMUTENNaIbHAsl, COEIMHUTENbHAS,
MbIlIeYHast, HepBHas. OCOOEHHOCTH CTpOEHUS, PYHKIMA M PACMONIOKEHUs TKaHEeW B opraHax
’KMUBOTHBIX U YEJIOBEKa.

Opranbsl. BereraTuBHble U T€HEpaTUBHBIE OpraHbl pacTeHUU. Opranbl U CUCTEMbI OPraHOB
’KUBOTHBIX U 4yenoBeka. OyHKIIUU OPTaHOB M CUCTEM OPI'aHOB.

Omnopa Tena opranuzMoB. Kapkac pacrenuii. CkeneTsl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHBII 1 BHYTpeHHHUI cKkeneT. CTpOEHNE U TUIIbI COEIUHEHUS KOCTEH.

JIBukeHne opraHu3MoB. [[BHKeHNE OAHOKIETOUHBIX OPTaHU3MOB: amEéOouTHOE,
KTYTUKOBO€, pPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUH: TPONU3MbI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MblllleuHasi cucreMa. Peduiekc. CkeneTHble
MBIIIIIBI U UX padoTa.

ITutanne opranusmos. [lormomeHue BOABI, YIVIEKMCIOTO Ia3a M MHUHEpPAJIbHBIX BEIIECTB
pacteHusiMH. [IuTaHue XUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHue MO3BOHOYHBIX >KUBOTHBIX. OTAENbl MUIIEBApPUTEIbHOTO TpakTta. llumieBaputenbHbie
xenessl. [InmmeBapurenpHas cucteMa 4eoBeKa.



Jpixanue opranu3moB. Jlprxanue pactenuid. [[pixanue xuBOTHBIX. Huddy3us razos uepes
noBepXHOCTh KieTku. KoxkHoe npixanue. [lpixarenbHas moBepxHOCTh. JKabepHoe W J€royHoe
IpixaHue. JlpIxaHue NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTPOCHHMs JIETKUX II03BOHOYHBIX JKMBOTHBIX. JIpIXarenpHas cucTeMa 4enoBeka. MexaHnusm
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKONUTamuX. Perynsanus apixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BewecTB y OpraHu3mMoB. TpaHCIIOpTHBIE CUCTEMBI pacTeHUM. TpaHcopT BeecTB
y XKuBOTHbIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHOCHas cucTteMa MO3BOHOYHBIX
KUBOTHBIX U 4yesoBeka. Cep/iiie, KpOBEHOCHBIE COCY/Ib M KpOBb. Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE YCIIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX >KMBOTHBIX.
Pabora cepana u e€ perynsuus.

Boinenenue 'y opraHusMoB. Belnenenue 'y pacTeHud. BeineneHue 'y JKMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbl BbifeneHusa. OunbTpanus, cekpeuus U oOpaTHOe
BCACBIBAHME KaK MEXaHU3MbI pabOThl OpraHoB BbijieJeHUs. CBsI3b MOJIOCTU Tejla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMH. BblleneHue y NmO3BOHOYHBIX JKMBOTHBIX MU 4YesoBeka. [louku.
Crpoenne u pyHKkunonupoBanue Heppona. OOpa3zoBaHnEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl OaKTepHil U LUCTHI
npocTefmux. 3amura y MHOTOKJIETO4YHbIX pacTeHuil. Kyrtukyna. CpencrtBa mnaccUBHOW U
XUMUYECKOH 3a1nThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI 1 MX IPOU3BOIHBIE. 3alUTa OpraHU3Ma OT
Oonesneii. MMMyHHast cuctema dYenoBeka. KIeTOUHBIE U TyMOpPaJbHBIH HMMYHHTET.
Bpoxnaénnsiii u npnoOpeTéHHbIi crienupruuecKuii HIMMYHHUTET. TeopHs KIIOHATbHOCEICKTHBHOTO
ummynurera (I1. Dpnux, ®@. M. bepuer, C. Tonerasa). BocnanurenabHble OTBETHl OPraHU3MOB.
Ponb Bpoxx1EHHOrO NMMYHHMTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazapaxxuMocTe M perynsiuus 'y OpraHu3MmoB. Pa3pakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3npaxuMocTs M perynsuus y pacTeHui. PocToBbIe BemiecTBa M HX
3HAYCHHUE.

HepBhas cuctema u peduiekTopHast peryisius y »kMBOTHbIX. HepBHasi cuctema u €€ oTaensl.
OBOJIOLIMOHHOE YCIIO)KHEHHUE CTPOCHHS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIENBI OJOBHOTO
MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiekc u peduextopHas ayra. be3yciaoBHbIE U YCIOBHbBIE
pedieKcsl.

I'ymMopasibHast perynsinus M OHIAOKPHHHAs CHCTEMa JKMBOTHBIX M 4YesloBeka. JKemessl
DHJIOKPUHHOM CHUCTEMBI U HUX TOPMOHBI. JlelicTBUE TOpMOHOB. B3auMOCBSi3p HEpPBHOW U
SHAOKPUHHON cucteM. [ unmoranamo-runoduszapHas cucrema.

IemMoHCTpaumum

IToprper: U. I1. I1aBnoB.

Tabmuupl U cxeMbl: «OAHOKJIETOYHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOJIOPOCTHY,
«bakrepun», «llIpocreitmmey», «OpraHbl LBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoOB
MTO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHHe HACEKOMBIX», «TKaHM pacTeHHII»,
«Kopuesbie cucremb», «CTtpoeHue ctebns», «CTpoeHHe IUCTOBOW IIaCTUHKWY, «TKaHu
JKUBOTHBIX», «CkeneT uenoBeka», «llumeBaputenbHas cucremay, «KpoBeHOCHass cuctemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MsbleyHas cuctemay,
«BpiienurensHas cucteMay, «IHIOKpUHHAs cucTemay, «CTpoeHue MbIb», «MMMyHUTET,
«KumeunomnonoctHele», «CxeMa NMUTaHUS pacTeHHi», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IulaHapun», «BHyTpeHHee CTpOoeHHE JOKIAEBOTO
yepBsi», «HepBHast cucrema pwi6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikatomuxcs», «HepBHas cucrema ntuny», «HepBHas cucTtemMa MIIEKONUTAIOLINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

Ob6opynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIIPENaparbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHEH, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIC
AK3EMILTSIPHl KOMHATHBIX PACTEHUH, repOapuu PacTeHUN pa3HBIX OTNEJIOB, BIAKHBIC TIPErapaThl
’KUBOTHBIX, CKEJIEThI MIO3BOHOYHBIX, KOJIJIEKIIUU OE€CIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHuEe JUIsI JEMOHCTpPAllMM TOYBEHHOIO M BO3JYIIHOTO THTAaHHUS PACTEHHIA,



pacuieTuieHHsl Kpaxmajga | OCJKOB TofA JCUCTBHEM (EepMEHTOB, O0OOpyJOBaHHE A
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTebHbIX
JBUKEHUM, MOJIEJIM T'OJIOBHOI'O MO3ra Pa3jIn4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaGoparopnas padora «/3yueHre TKaHel JKUBOTHBIX).

Jladoparopnasi padora «/3yueHre opraHoB IIBETKOBOTO PACTCHUSI.

Tema 10. PasMHOXeHME M PA3BUTHE OPTAHU3MOB

®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecronoe (BKJIOYasi BEreTaTUBHOE) U M0JIOBOE. Bujbl
0ecro10ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TosoBoe pazmHoxeHue. IlonoBsle kieTku, unu ramersl. Meiio3. Cranuu meiiosa. [loBenenue
xpomocoM B Meno3e. Kpoccunrosep. buonormdeckuil cMbICiI MeH03a M IOJOBOrO IpoIEcca.
Mei103 1 €ro MeCTo B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. 'amerorenes y xuBoTHbIX. [lonoBeie xene3sl. OOpa3oBanue u
pa3BUTHE NIOJIOBBIX Ki1eTOK. Criepmarorenes u ooreHe3. CTpOEHUE MONIOBBIX KIETOK.

Omiog0oTBOpeHHEe U SMOpHUOHAIBHOE pa3BUTHE >KUBOTHBIX. CrHoOcOOBI OIUIOAOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONOTHS - HayKa O Pa3BUTHH
opranusMoB. Mopgozenes - 00na u3 enasnvix npoodiem smopuonoeuu. Konyenyus mopgoeenos u
Mmooenu mopghoceneza. Cramuu >MOpUOreHe3a KUBOTHBIX (Ha mpumepe Jsarymku). JpoGnenue.
Tunsl npobnenus. JJemepmunuposannoe u Hedepmunupoganrnoe opobaenue. bnacmyna, munvi
onacmyn. OcoOeHHOCTH APOOIECHUS MIECKOMUTAIOMIUX. 3apOAbIIIEBbIe JIUCTKU (TACTPYJISLINS).
3akiajKka OpraHoB M TKaHEH U3 3apOJBIIIEBBIX JIMCTKOB. B3amMHOe BiMsHHE YacTen
pa3BUBAIOIIETOCA 3apojiblllia (SMOpHUOHANbHAS WHAYKIMS). 3akiajka TIUlaHa CTPOCHUSA
YKUBOTHOTO KaK Pe3yJbTaT HePAPXUUECKUX B3aUMOICHCTBUM TeHOB. BimsiHue Ha sMOpHOHAIBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBL.

Poct u pa3Butne xuBoTHBIX. [locTamMOpuoHansHbIl niepuosa. [IpsMoe u HenpsiMoe pa3BUTHE.
PasBute ¢ Meramopho3oM y OECHO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. bromormueckoe
3HAQYEHHE TPSIMOTO W HEMPSAMOTO Pa3BUTHUS, MX PACIPOCTPAHEHHE B Mpupoje. TUrmbl pocta
KUBOTHBIX. DAKTOPHI PETyNALUUA POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPHOHATHHOTO
pa3BUTHS y KUBOTHBIX W 4denoBeka. [lepuoapl oHTOreHe3a yenoBeka. CTapeHHEe U CMEPTh Kak
OMoJIOrnYecKHe IPOLIECCHI.

PasmHoxenue u pazsutue pacreHuil. 'amerodur u cnopogur. Meiio3 B )KM3HEHHOM LIHKJIE
pactenuii. O6pa3oBaHue crop B nporecce Meio3a. ['amerorenes y pacrenuil. OmiogoTBOpeHue 1
pa3BUTHE PACTUTEIBHBIX OpraHU3MOB. JI[BOWHOE OIUIOJAOTBOPEHUE Y IIBETKOBBIX PaCTCHHI.
O0pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYISAIMNA OHTOTE€HEe3a Y PACTEHHM U )KUBOTHBIX.

IemMoHCTpaumum

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmuiel 1 cxembl: «BeretatuBHOE pa3sMHOXKeHHE», «THUIBI OECrONOro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJIaMUIOMOHAIbI», «Pa3MHOXKeHHe JBIUVIEHb», «Pa3MHOXEHHE TUAPHIY,
«Meito3», «Xpomocombly, «l'amerorene3», «CTpoeHHE SMIEKIETKA M CIIEPMATO30MIa»,
«OcHOBHBIE cTaguu OHToreHesa», «llpsmoe u Hempsmoe paszBuTHe», «Pa3BuTHE MalCcKOro
Kykan, «Pa3zButue capaHun», «Pa3BuTue IArymku», «J{BoilHOE OIIOAOTBOPEHUE Y IBETKOBBIX
pactenuity, «CTpoeHHE CEeMsSIH OJIHOJOJBHBIX W JABYAOJBHBIX PACTEHUW», «KU3HEHHBIN LUKII
MOpPCKOM  KamycThl», <«Ku3HEHHBIM LHUKI MXa», <«KU3HEHHBIM MUK MamoOpOTHUKA,
«KW3HEeHHBIN ITUKII COCHBI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnaparhl SUIEKIETOK U CIepMaTO30UI0B,
Mojienb «L{uKI pa3BUTHS JATYLIKN».

Jlaboparopnasi pabGora «lI3yyeHue CTpPOEHHMsSI TOJIOBBIX KJETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTyeckas padora «BbIBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).



JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIINX PACTCHHIN.

Tema 11. T'eHeTwka - HayKa O HACJIEOCTBEHHOCTUM W WMBMEHUMBOCTU
OPTaHM3MOB

Vctopust cTaHOBIICHHS U Pa3BUTHS T€HETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Padoter H. K. Konbiosa, H.
W. BaBunoBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®wmnuenko, H. B. Tumodeena -
Pecosckoro.

OCHOBHbBIE TEHETHUYECKUE TOHATUS U CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJlIeJIbHbBIC
I€Hbl, AJbTEPHATUBHBIC IPU3HAKHU, JIOMUHAHTHBIA W PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
reTepo3UroTa, YUCTas JUHHS, THOpHAbI, reHoTun, (eHoTun. OCHOBHBIE METOABI TECHETHKHU:
TUOPUAO0IOTHUYECKHUM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TE€HETUYECKHIA.

IeMOHCTpaLunn

[Toptpetsi: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koasuos, H. . BaBuiios, A. H.
Bbenosepckuii, I'. . Kaprieuernko, H0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JlaGopaTopHnasi pa6ota «/[po3odmia kak 00bEKT FT€eHETHISCKHUX HCCIIEAOBAHUI.

Tema 12. 3aKOHOMEPHOCTM HAaCJIEOCTBEHHOCTM

Monorubpunnoe ckpemuBanue. [lepBorii 3akoH Menzens - 3aKOH eMHO00pasusi THOPUIOB
nepBoro nokosieHus. [Ipapmiio qomuHupoBanus. Bropoit 3akoH MeHens - 3aKOH pacIleIUICHUS
npu3HakoB. lluTomornyeckue OCHOBBI MOHOTHMOPUIHOTO CKpeIlMBaHUA. [ HUmore3a YHCTOTHI
ramer.

AHanu3upyrollee ckpeuuBanue. [IpomexxyTouHbslii XxapakTep HaciaeAoBaHUs. Pacuieruienue
MIPU3HAKOB TIPU HETIOJTHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemubanue. TpeTuit 3axkoH MeHens - 3aKOH He3aBUCUMOTO HACJIEIOBaHUS
npu3HaKoB. L{uTomornueckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

CuemnnenHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHOe HacieI0BaHHE
TE€HOB, HAPYIIEHHUE CLETUICHUS MEXIY TeHaMH. XpOMOCOMHAs TEOPHUSl HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHM3M OIPEAENICHUs IMO0Ja. AyTOCOMBI U IIOJIOBBIE
XpoMocoMBbl. ['oMorameTHbIii M rereporaMeTHbld ToJ. ['eHeTndeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHass cucrema. l[lieloTponuss - MHOXKECTBEHHOE JCHCTBHE TeHa.
MHOKeCTBEHHBI alienu3M. B3auMoneicTBue HeaulenbHbIX TeHOB. KoOMIIEMEHTapHOCTb.
Onucras. [Tonmumepns.

I'eHeTYEeCKUI KOHTPOJIb pPa3BUTHS PACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TakKke
(bU3HONIOrHUECKUX MPOIECCOB, TOBEICHUS U KOTHUTUBHBIX (QYHKIHMH. ['eHeTUUecKne MeXaHu3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO3SIMH - MApa3UT» U «XO35IMH - MHKPOOHOMY.
['eHeTHYecKkue acmeKThl KOHTPOJS U U3MEHEHUs HACIEJCTBEHHON MH(OpManuu B MOKOJCHHSIX
KJIETOK U OPTaHU3MOB.

IemMoHCTpaumum

IToprpetsr: I'. Menaens, T. Mopras.

Tabmunel u cxembl: «llepBblif U BTOpOW 3akoHbI Menaens», «Tpetuil 3akoH MeHnens»,
«Ananuzupymoliee ckpemuBanuey, «Henonnoe qomuHupoBanuey, «CHENIEHHOE HACIE0BaHUE
PU3HAKOB y Apo3oduiibly, «I'eHeTrka nonay, «Kapuorumn yenoseka», «Kapuotun aposoduisi»,
«Kapuotun ntuiisn», «MHOXKECTBEHHBIN ajienn3M», «B3auMoaeicTBre reHoBY.

OOGopynoBaHue: MOJENTb I JAEMOHCTPAIIMM 3aKOHOB €IMHOOOpa3usi THOPHIOB IEPBOTO
MOKOJIEHUS] M PAacCIICIUICHHUs] MPU3HAKOB, MOJENb IS JEMOHCTpPAlMM 3aKOHA HE3aBUCHUMOIO
HaCJIEJOBaHMsI MPU3HAKOB, MOJIEJNb I JEMOHCTPAlMK CUEIUIEHHOTO HACJeI0BaHus MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/Ipozodunar.

IIpakTuyeckass padora «l3ydeHue pe3ylbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHHUS Yy
JPO30(HITBD».

IIpakTuyeckass padora «/3yueHue pe3ynbTaTOB JAUTHOPUIHOTO CKPEIIUBAHUS Yy
TPO30(HITBD».



Tema 13. 3aKOHOMEPHOCTU MBMEHUMBOCTU

B3aumopeiictBue TeHoTMna M cpenbl npu  GopMupoBaHUHM (eHoTuna. VI3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHbIE MPU3HAKKM. Buasl  M3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAs.

MonudukanronHas M3MEHUUMBOCTh. Ponb cpenpl B (opMUpOBaHMM MOAU(DUKAIIMOHHOM
u3MeHunBocTH. Hopma peakiuu npusHaka. Bapuanuonsslii psii v BapualuoHHas kpubas (B.
Noranncen). CroiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enorunuueckas w3MeHUYUBOCThL. CBOWCTBA TI'€HOTUIIMYECKONH WM3MEHYMBOCTH. Buabl
FeHOTUITMYECKOW M3MEHYMBOCTH: KOMOMHATHBHASI, MyTallUOHHASI.

KomOuHaTuBHAsT W3MEHYMBOCTH. MeW03 W IOJOBOM Mpolecc - OCHOBa KOMOMHATHBHOMN
U3MEHYUBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3/IaHUU T'€HETHYECKOTro pazHooOpas3us
B IIpeJIeNIax OJHOTO BHUJIA.

MyranmonHass HM3MEHYMBOCTb. Buapl MyTanuii: TeHHbIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrnoHTaHHBIE M HWHIYLUPOBAHHBIC MYTalUH. SIepHbIE W [UTOIUIA3MATHUYECKUE MYTallUH.
ComMaruueckue U MOJIOBbIE MyTauuu. [IpuynHBl BO3HMKHOBEHUsI MyTauuid. MyTareHsl U HX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX
psanoB B HacieAacTBeHHOM wu3MeHumBoct (H.M. BaBuioB). BHesgepHas W3MEHYMBOCTh H
HACJIEICTBEHHOCTb.

OnueeHemuxa u 3SNUCEHOMUKA, pOb INULEHEMUYeCKUX (QaKmopos 6 HACIe008aHUU U
UBMEHYUBOCIU PEeHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

IeMoHCTpaumm

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuipt u  cxeMbl: «Buabl u3MeHuuBOCTH», «MoAU(UKAIIMOHHAS WM3MEHUYHUBOCTHY,
«KoMmOuHaTHBHAS N3MEHYUBOCTEY, «Meio3y», «OtmiogorBoperney, «I eHeTndeckue 3a00eBaHus
yesnoBekay, « Buasl myraruin.

OOopynoBaHue: JKUBbIE W TepOapHbIC DJK3EMIUISIphl KOMHATHBIX PACTEHUH, PUCYHKH
(poTorpadun) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

Jladboparopnass  pabGora  «lccinemoBanme — 3akOHOMEpHOCTEW  MOIU(PUKAIMOHHOMN
M3MEHYUBOCTH. [TocTpoeHne BapralimOHHOTO psAia ¥ BAPUALMOHHON KPUBOM».

IIpakTuyeckas padora «Mytanuu y 1po30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. T'eHeTukKa UYeJIOBEKa

Kapuotun denoBexka. MexayHapoaHas MporpaMMma HUCCIEIOBAHUS T'€HOMa YeJOBEKa.
MeToapl M3ydeHHs] TEHETHKH 4YeJIOBEeKa: T'€HeaTOTHYeCKUid, OJM3HENOBBIM, [TUTOTEHETHUYECKUH,
MONYJISIIMOHHO-CTATUCTUYECKUHN, MOJEKYIsipHO-reHeTHYecKkuid. COBpEeMEHHOE OIpeeiCHHE
TE€HOTHIIA: ITOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4HCIIe ¢ moMousro TI1P-
ananmu3a. HacnmencTBenHble 3a001eBaHus YeoBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKa.
bone3nn ¢ HaciaenACTBEHHON MNPeapaclooKEHHOCTbIO. 3HAYEHUE MEAMIIMHCKON T€HETUKU B
MPEAOTBPAIIEHUN U JICUEHWHW TEHETHYECKHUX 3a00JeBaHUM 4YeloBeKa. MeanKO-TeHETHIECKOe
KOHCYJIbTHpOBaHUE. CTBOJIOBBIEC KIETKU. [[oOHATHE «T€HETHUECKOTo rpy3a». ITUYECKUE aCIIEKThI
MCCJIEI0BaHMI B 00JIACTH PEeIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIIETOK.

['enernyeckue (HakTOpbl TMOBBIIIEHHONW UYYBCTBUTEIBHOCTH YeJOBEKa K (U3UYECKOMY U
XAMHYECKOMY 3arpsi3HEHUIO OKpYXKarolled cpeabl. ['eHeTmdeckas MNpeapacroioKeHHOCTh
YEJI0BEKa K MaTOJOTUSIM.

IeMoHCTpaumum

Tabmuer u cxembl: «Kapuotun uenoBeka», «MeTOAbl HM3y4EHHUS TEHETHUKH YEIOBEKay,
«I'eneTnueckue 3a00JI€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHAIU3 POJIOCIOBHOM.

Tema 15. Cejnexumsa OpTraHU3MOB

JoMecTukanusi M celeKuus. 3apoKJACHUE CeNeKIMU W JoMecThkanuu. Yuenue H. U.
Baguiosa o LleHTpax mpoucxoxaeHusl 1 MHOTrooOpa3usi KyJIbTypHBIX pacTeHHi. Ponb cenexiun
B CO3/JaHUM COPTOB pacTeHH © Tmopoa KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcleACTBEHHOW m3meHuuBocTh H. M. BaBuinosa, ero 3Hauenue s



CEJICKIIMOHHOM paOOTHI.

Metoap! ceneKIUnOHHOM paboThl. MCKycCTBEHHBINH OTOOP: MAacCOBBIH M WHIMBHIYaTbHBIH.
DTtanbl KOMOMHAIMOHHOW cenekiuu. Vcneitanue mpousBoauTeNeld mo moToMcTBy. OTOOp MO
TEHOTHITY C TIOMOUIBIO OLIEHKU (DEHOTHUIIA TIOTOMCTBA M OTOOP MO0 T€HOTHUITY C TOMOIIBIO aHAIIN3A
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHON paboTel. PaguanvoHHBIA U
XUMHUYECKMM MyTareHe3 KaK MCTOYHHK MyTallMid y KyJIbTYpHBIX (OpPM OPraHHU3MOB.
Hcnonp30BaHne TEHOMHOTO PEAAKTUPOBAaHUSA U METOA0B pekoMOnHaHTHbIX JIHK aiis nonyuenus
MCXOJIHOTO MaTepuaa Jijisl CEJIeKIUU.

[Tonyuenne  monumuiouaoB.  BuyTtpuBumoBas  rubpunusauus.  bimskopoacTBeHHOe
CKpeIIMBaHKue, WM WHOpUAMHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eTtepos3uc u
ero mnpuuuHbl. Mcrnonp3oBaHue rerepo3uca B cenekuud. OtaanéHHas rubpugu3anys.
[Ipeononenune Oecrionusi MEXBHIOBBIX THOPHAOB. JOCTMKEHHS CEJNEKIMU pacTeHUH W
JKUBOTHBIX. «3€1E€HAs pegoNIoOYULY.

Coxpanenue u usyuenue 2eHemudecKux pecypcos KyabmypHblX pacmeruti U ux OUKux pooudet
01 CO30aHUsi HOBbIX COPMO8 U 2UOPUOOB CeNbCKOXO3AUCMBEHHbIX Kyabmyp. H3yueHue,
COXpaHeHue u ynpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHIX U NPOMbBICTIOBbIX
HCUBOMHBIX 8 YeJIAX VIVUUIEHUS CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JIUHUL U KPOCCO8, 8
MOM HUcie ¢ NpUMEHEeHUEeM COBPEMEHHBIX MEeMOO08 HAYUHbIX UCCIe008AHULL, NEpedosblX uoell U
NnepCcneKmuBHbIX MexHoI02UlI.

IeMOoHCTpaumm

IToprpersr: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenxo, I1. II. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubl 1 cxembl: «LIeHTpBI MPOUCXOXKICHUS W MHOTO00pa3usl KyJIbTYPHBIX PAaCTCHHID»,
«3aKOH TOMOJIOTMYECKUX pAJIOB B HACIEIACTBEHHOM H3MEHUYMBOCTH», «METOAbl CENEKLNN»,
«Otnanénnas rubpuanszanusy, «MyrareHes».

JlabopaTopnass paGora «/3yueHue cOpTOB KYJIbTYPHBIX PACTEHHM M IOPOJ IOMAIIHHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypeusi «OCHOBHBIE METOABI U JIOCTHIKEHHUS CENEKLUUU PACTeHHM M KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIIUIO, IMJIEMEHHYIO (DepMy, COPTOMCIBITATENBHBIM YYacTOK, B TCILUTHYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOyYHUBEPCUTETA WIIM HAYYHOTO [ICHTPA)».

TeMa 16. BMOTEeXHONIOTMA M CHUHTeTHMUeCKasd OUOIOTUA

OOBeKThl, HCIONIb3yeMble B OHMOTEXHOJOTMHM, - KJIETOYHbIE M TKaHEBbIE KYJIbTYpBI,
MUKPOOPTaHU3MBI, HX XapaKTEepUCTUKA. TpaauiimonHas OMOTEXHOIOTHSI: xJieboneueHue,
MOJIy4YeHUE KHCIOMOJOYHBIX MPOJYKTOB, BUHOAenne. MukpoOuonoruyeckuit cuate3. OObEKThI
MUKPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBO OeIKa, aMUHOKHCIOT U BUTAMUHOB.

Co3naHnye  TEXHOJOTMH M HMHCTPYMEHTOB  LEJICHANPABICHHOIO  HU3MEHEHUA U
KOHCTPYHPOBAHUS TEHOMOB C LIEJIBIO MOJIYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB, COAEP KAIIUX
HE BCTpeYaroluecs B MpUpoe OMOCUHTETUYECKHE MY TH.

Kierounas unxeHepus. MeTonpl KyJbTypbl KIETOK M TKaHEH DPACTECHUM WM KUBOTHBIX.
KpuobGanku. Comatuyeckass ruOpuausanvs U coMaTuyecKkuid smOpuorenes. lcmonb3oBaHue
TaljiOuJI0OB B CEJIEKIUU DPACTeHUU. [lonyuenue monoxknonanvHvix anmumen. Hcnonvsoseanue
MOHOKJIOHANbHBIX U NOJNUKIOHATbHBIX anmumen 6 meduyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexoHCcTpyKIMS SIMUEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METO TpaHCIJIAHTALIMU SJIEP KIETOK.
Texnonoeuu  0300posieHUs,  KVIbMUBUPOBAHUS U  MUKDOKIIOHANbHO20 — DASMHOMNCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpOMOCOMHAsl M TeHHas MHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 I€éHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Co3zoanue mpanceennvix opeanusmos. JIOCTHKEHHS U NEPCHEKTUBBI
XPOMOCOMHOM M TEHHOW WH)XXEHEPUH. OKOJIIOTUYECKHE M OITUYECKUE MPOOJIeMbl TeHHOU
VHKCHEPHH.

Menuuackue OumorexHosorun. IloctreHomHas 1udposas Mmenuumua. [I1P-aumarnocrurka.
MeTabo10MHBIN aHaMu3, FTeHOUEHTPUYECKUH aHAIN3 IPOTEOMa YeJIOBEKa JIsl OLIEHKU COCTOSIHUSA
€ro 3710poBbs. Mcronp30BaHue CTBOJOBBIX KIETOK. TapreTHas Tepanus paka. 3D-0nonnxxeHnepus
IU1s1 pa3paboTku (pyHIaMEHTaTIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/aHMs KOMITJIEKCHBIX
TKaHEeW COYETaHHEeM TEXHOJIOTUH TPEXMEPHOTO OMOMPUHTHHTA M cKaQomauHTra IS pelIeHUs
3a71a4 NEPCOHATM3UPOBAHHON METUIIHBI.

Coznanue BEKTOPHBIX BakIMH C IENbl0 OOecrneueHuss KOMOMHHMPOBAHHOW 3allUTHl OT
Bo30ynuteneit OPBU, ycraHoBieHHEe MOJEKYJISpPHBIX MeXaHW3MOB (yHkiumoHupoBanus PHK-
COJIepIKalIiX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMUs YETTOBEKA U JKUBOTHBIX.

IeMoHCTpaumum

TabmuIel U CXEMBI: «/cronp30BaHle  MHMKPOOPTraHU3MOB B IIPOMBILLIEHHOM
IIPOU3BOACTBEY, «KieTouHast nH)keHepus», «I ' eHHas NHKEHEepUs».

JlabopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlogyyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKeKkypeusi «bUOTEeXHONIOTHS - BaKHEWIas MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



11 KIJIACC

Tema 1. 3apoxIeHMe U Pa3BUTUE D3BOJIKIMOHHEIX [IPEeICTaBJIEHUN B
Orosormm

OpomtonuonHas teopus Y. lapBuna. IIpeanocbuiku BO3HUKHOBEHMS JapBUHM3MA. JKU3HB U
Hay4Has JaearenbHocTh Y. [lapBuHa.

JBroxymue cuiibl 3Bostoniu BuoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTh Pa3MHOKEHHUSI
OpraHU3MOB, HACJEACTBEHHAs H3MEHUMBOCTh, OOpb0a 3a CyIECTBOBaHHE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmnenune cuaTeTHYecKoi Teopuu sBosmonuu (CTD). HeliTpanpHas Teopus SBOJIOLHH.
CoBpeMeHHas 3BOJIIOLMOHHAS OUONOTHS. 3HAUCHHE SBOJIOIUOHHONW Teopuu B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYyYHO! KapTUHBI MUPA.

IeMOHCTpalunn

[Toprpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YerBepukos, U. U. IlImaneraysen, k. Xongein, /. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoid mpuponsl (mo K. Jlunauero)», «JlecTHUIa >KUBBIX
cymectB (mo Jlamapky)», «MexaHuzM (HopMHUpPOBaHHS TMPUCIOCOONIGHUH Yy pacTeHud u
*KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nmyremectsus Y. lapsuna», «Haxoaxu Y.
HapBuna», «®Dopmbl O0opbOBl 3a cymiecTBoBaHuey», «llopoasl romybeii», «Muoroobpasue
KYJBTYPHBIX (OpM KarycTbl», «[1oponbl moMamHuX KUBOTHBIX», «Cxema oOpa3oBaHUs HOBBIX
BugoB (mo Y. [lapBuny)», «Cxema COOTHOUICHHS ABMXKYIIUX CHJI 3BOJIOUUNY», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUUYECKOM TEOPUU IBOJIIOLIUN Y.

TeMa 2. MUKPO®BOJOLUMUA U €& pesyJibTaTH

[Tomynsiuust Kak »3ieMeHTapHas enuHuua 53Boiatonuu. COBpEMEHHbIE METObl OLIEHKHU
TEHETHUYECKOTO Pa3HOOOpa3us U CTPYKTYPHI MOMyIAIuil. MI3MeHeHne reHooH/1a TOMyIAIUY KaK
AJIEMEHTAapHOE 3BOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTudeckoro pasHoBecus [Ix. Xapau, B.
Baiin6epra.

OnemeHTapHble (AKTOpbl (ABMXKYIIME CHJIBI) JBOJIOUMUA. MYyTallMOHHBIM  Ipolecc.
KomOunatuBHass u3MeHYMBOCTh. Jlpeli reHoB - ciyuaiiHble HEHaNpaBlIEHHbIE W3MEHEHHs
4acToT ayuieneil B momymsaiusax. O¢deKkT ocHoBarensd. Iggexm OymbvLiouHo020 2opaviuiKa.
CHudicenue ceHemuuecko2o pazHoobpaszus: npudunvl u cireocmeus. Illposenenue s¢hghexma
opetiha 2enoe 6 Oomvwux u marplx nonyaayuax. Murpanuu. M30msmus  MOMySIIANA:

reorpaduueckas
(mpocTpaHCcTBEHHAas ), Orogoruyeckas (penpoIyKTUBHAs).

EctecTBeHHBIN 0TOOpP - HampaBIAOMUNA (GakTop 3BOIONMH. DOPMBI €CTECTBEHHOTO 0TOOpa:
JBUKYUIUM,  CTaOWIM3UPYIOIIMK,  paspbiBatoluil  (au3pyntuBHbI). IlomoBoit  oTGop.
BO03HHUKHOBEHNE U 3BOJIOLMS COLMATIBHOTO MTOBEICHUS KUBOTHBIX.

[Tprcnoco0IeHHOCT, OpPraHU3MOB Kak pe3ylbTaT MHUKPO3BOIIONUHM. Bo3HUKHOBEHHE
npucnocoOIeHnit y opranuzMoB. ApoMopdo3bl 1 nanoaaantanuu. [Ipumeps! npucnocobiaeHuit y
OpraHu3MoB:  Mopdoioruueckue, GU3NOIOrHuecKre, OMOXUMHYECKHE, TTOBEIEHYECKHE.
OTHOCHUTENTBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u crpykrypa. BupooOpazoBaHue Kak pe3yabTaT MHUKPOIBOJIOIHH.
N3onsauust - kimodeBoil ¢aktop BupooOpasoBanHus. Ilytm u cmocoObl BHI00Opa30BaHMSL:
ajuionaTpuieckoe  (reorpaguveckoe), CHUMMIATPUYECKOe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutoniM3anus, rudpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOMrOnMOHHON  OMojorMM B pa3pabOTKe HAy4YHbIX METOJOB  COXPaHEHUS
O6ropa3zHoo6pazusi. MUKpPO3BOIIONUS U KOJBOJIOLHUS MapasUTOB U HX X03s1€B. MexaHH3Mbl
dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

IeMoHCTpaumUm

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmunpl u cxembl: «MyTalmoHHasE U3MEHUYUBOCThY, «llomymsiiiioHHas CTPyKTypa BHIa»,
«Cxema mposBieHHs 3aKkoHa Xapau-BaiinOepra», «JIBmKyime CHJIBI  3BOJIOLUNY,



«IKOJOoTHYEeCKasi M30JAIUs TOMYJANNN ceBaHCKoW dopenny», «l'eorpaduyeckas H30AIUS
JMCTBEHHUIIBI CUOMPCKON M JIMCTBEHHULBI TaypcKoi», «IlomynsuoHHbIe BOJHBI YUCIECHHOCTH
XMIIHUKOB M JKepTB», «Cxema HeHCTBHUsSI €CTECTBEHHOro oroopa», «Dopmbl O0pbOBI 3a
CYILLIECTBOBAHUEY, «npycrpuanbHblii MEJIaHU3MY, «OKussie HUCKOIIa€MBIEY,
«IIoKpOBUTENBCTBEHHAsT OKpacka >KMBOTHBIX», «lIpemynpeknaromias OKpacka >KHBOTHBIX,
«Puznonoruueckue amantanuny, «lIpucrnocobIeHHOCTh OpraHU3MOB M €€ OTHOCHTEIBHOCTDHY,
«Kpurepun Buma», «Bunbl-gBoitHukm», «CTpykTypa BHma B npupoae», «CrocoOsb
BugooOpazoBanusi», «l'eorpadguueckoe BHI00Opa3zoBaHME TPEX  BHUIOB  JIAHABIICH,
«DKojoruueckoe BuA0oOpa3oBaHuEe BHUIOB cuUHMLY, «[lonummonasl pacrenuit», «KamycTHo -
peleuHblid THOpUI.

Ob6opynoBanue: repOapuu pacTeHUH, KOJJICKIMM HACEKOMBIX, 4ydeja NTHULl U 3Bepeil C
IpUMEpaMu pa3IMYHbIX HPUCHOCOOJIEHUH, yydena NTHUL U 3Beped pa3HbIX BHJOB, repdapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TMIHBIMU CIIOCOOAMU.

JladopaTopHasi padora «BrIsBIeHHE H3MEHUYNBOCTH Y OCOOCH OTHOTO BUIAY.

Jladoparopnass pabora «[IpucnocoOneHuss OpraHU3MOB H WX  OTHOCHUTEJIbHAs
1eJ1eCO00Pa3HOCThY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPHTEPHION.

TeMa 3. Makpo?BOJOLUMUA U €& pesyJibTaTH

Metoapl u3yueHuss MakpodBoronuu. [lameoHTOonOrnYeckne MeToabl M3y4EHHUs DBOJIOLUU.
[Tepexonnbie HOpMBI U PUITOTEHETUYECKHE PSIIIBI OPTaHU3MOB.

buoreorpaguueckue Meroipl n3yueHus 3Bosronuu. CpaBHeHHe Guiopbl U (payHbI MAaTEPUKOB
¥ 0CTpPOBOB. bruoreorpadgudeckue odmactu 3eMitn. BUIBI-9HICMUKH U PETHKTHL.

OMOPHUOJIOTHUECKHE M CPaBHUTEIbHO-MOP(OIOrHYECKHE METOJbl H3YYEHUsS 3BOJIIOLMH.
['eHeTnyeckue MEXaHWU3Mbl SBOJIIOIIMM OHTOTE€HE3a U TOSBJIEHUS SBOJIIOLIMOHHBIX HOBIIECTB.
I'oMostornyHble U aHAJIOTUYHBIE OpPraHbl. PynumenTapHble Opranbl U araBU3Mbl. MOJIEKYJISPHO -
TeHeTUYeCKrne, OMOXMMHYECKME M  MaTeMaTHMYeCKWe METOJAbl H3YYEHHsS  SBOJIOLUU.
["omonoruynsie reHsl. COBpEMEHHBIE METOBI IOCTPOEHUS (PHIIOT€HETUYECKHX JIEPEBbEB.

XPpOMOCOMHBIE MYTaIlM1 U SBOJIIOLMSI TEHOMOB.

OO01e 3aKOHOMEPHOCTH (TIpaBuIia) 3BONOLUU. [Ipunyun cmenvt ¢ynxyuii. HeoOpatumocTtsb
ABOJIIOLIMU. AlanITUBHAA panuanusa. HepaBHOMEPHOCTh TEMITOB HBOJIIOLINH.

IemMoHCTpaumum

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroinep, 3. I'ekkensb.

Tabmuubl u cxembl: «DUIOTEHETUYECKUN P JOMIATN», «ApPXEONTepUKC», «3Bepo3yObie
amepb», «Crerouedansl», «Punnodursy, «CeMeHHblEe NManopoTHUKW», «buoreorpadpuyeckue
30HBl 3emim», «/lpeiidp KOHTUHEHTOBY», «PenukTb», «HauanbHble CTaguM SMOPHOHAIBHOTO
Pa3BUTHS IO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTMYHBIE U AaHAJIOTHMYHBIE OPTaHbl», «PyIuMEeHTbI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHl 4YEJIOBEKa W IIMMMaH3e», «[J1aBHbIE HaNpaBICHUS
ABOJIIOLIMNY, «O01IMe 3aKOHOMEPHOCTH IBOJIIOLIUN.

Ob6opynoBaHue: KOJJIEKIUH, TepOapuy, MYJSDKM HCKOMAeMBIX OCTaTKOB OpPraHHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAMMEHTapHBIX OPraHOB U aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. [pOMCXOXIOEHME M Pa3BUTME XU3HU Ha 3eMye

Hayunble rumnore3bl NPOUCXOXKICHUS KH3HM Ha 3emse. AOHOreHe3 M MNaHCIEPMHUSL.
JloHayuHble TpencTaBiICHUS O 3apOXKIECHUU JKU3HM (KpeaunoHu3M). ['Hmoreza moCTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue oneltamu @. Penu, JI. Cnamnannann, JI. Iacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Tanbl HEOpraHUueckoi sBosouuu. IlnaHerapHas (reosorudeckas) 3BOJIOLUS.
XuMuyeckasi dBONIONUSA. AOHOreHHBIH CHHTE3 OPraHWYECKUX BEHIECTB W3 HEOPraHWYECKUX.
OmnsiT C. Munnepa u I'. FOpu. O6pazoBanue noaumepoB u3 MonomepoB. KoanepBatnas runoresa
A. W. Onapuna, runote3a mnepBudyHoro OymboHa J[x. XonmeidHa, reHeTndeckas rumoresa I
Meénnepa. Pubosumsl (T. Uek) u runoresa «mupa PHK» V. I'mnbepra. ®opmupoBanue memOpan
Y BO3HUKHOBEHHUE NPOTOKIIETKH.



Uctopus 3emnu u wmeroasl €€ wu3ydeHus. Vickomaemble OpraHuyecKkue OCTaTKH.
['eoxpononorust u e€ meroasl. OrtHocuTenbHAass U aOCONMIOTHAsE  T'€OXPOHOJOTHSL.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HEPHUOBL, SMTOXH.

Hauanbnabie sTanbl opraHndeckod 3Bostounu. [losBieHue M 3BOMIOLHUS TMEPBBIX KIIETOK.
Opontonusi Metabonu3Mma. Bo3HukHOBeHHE TMepBbIX 3kocucTeM. CoOBpeMEHHbIE MUKPOOHBIE
OMOIUIEHKM Kak aHajor mepBbIX Ha 3emie coobmectB. CtpomaronuTsl. llpokapuorel u
3YKapUOTBHI.

[IpoucxoxaeHne 3yKapuoT (CUMOUOTreHe3). DBOIIOLUOHHOE TMPOUCXOKIACHUE BHUPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HUMKHOBEHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tarbl YBOJIIOLUH BBICIINX pacTeHuil. OCHOBHBIE apoMOP(O3bI pacTeHui. Brixos
pacteHudl Ha cymy. [losiBieHHe CHOpPOBBIX PACTEHMM M 3aBoeBaHME MMU cymiu. CeMeHHbIE
pactenus. [IpoucxoxeHne NBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tallbl 3BOJIONUH KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl >KUBOTHBIX.
Benpckast ¢dayna. KemOpuiickuii B3pbIB - MOSIBIEHHE COBPEMEHHBIX THNOB. [lepBbie XOpaoBEIe
*KUBOTHbIE. JKU3HB B BoJIe. DBOMIONMS MO3BOHOYHBIX. [Iponcxoxknenue ambpuOnii 1 penTuiImii.
[TpoucxoxaeHne MICKONUTAOMMX W nTUl. [lpuHnmn kimodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM M MEpHoJiaM: apXe, MPOTEpO30H, Maae030i, ME3030M,
KaiiHOo30#. OOImas XxapakTepucTHKa KJIMMaTa M TeoJornueckux mporeccoB. [losBneHue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBUS M BIUSHUE Ha Ta30BbII
cocTaB aTMOC(ephl.

MaccoBble BBIMUPAHHS - 3KOJOTMYECKUE KpU3HChl mpouuioro. IlpuumHel u cienacTBus
MaccoBbIX BbIMHpaHu. COBPEMEHHBIN SKOJIOTMYECKUN KpU3HC, ero ocobeHHocTH. IIpobiema
coxpaHeHUs OnopazHooOpas3us Ha 3emiie.

CoBpemMeHHasi cucTeMa OpraHuYeckoro Mmupa. [IpuHIMMIBI KiIacCH(pUKAIUKU OpPTaHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

IemMoHCTpaumum

[Toptpersr: ®@. Pean, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita @. Peany, «Cxema omnbita JI. [TacTtepa mo u3ydeHuro
camo3apoxkJieHus: Ku3Hu», «Cxema onbita C. Mwmnepa, I'. HOpu», «OTtansl HeopraHuveckon
’BONIOLIUNY, «['eoXpoHonornueckas Imkana», «HauanbHble 3Tanbl OpraHUYECKOW 3BOJIIOIIUN,
«Cxema o00pa3oBaHusA DdyKapuoT NyTéM cumOuoreHesa», «CucTeMa JKHUBOM HPHUPOABI,
«Ctpoenue Bupyca», «ApoMopdo3sl pacTeHui», «PUHHOPUTH», «OTHOKIETOYHBIE BOJAOPOCIH,
«MHorokneTounsle  Boaopociany», «Mxm», «llamoporHukn», «l'0JOCEMEHHBIE paCTEHUSY,
«Opraspl [BETKOBBIX pacTeHHit», «(CxeMa pa3BUTHUS JKUBOTHOTO MHPa», «ApPoMOpQo3bI
KUBOTHBIX», «lIpocteitmuey», «Kumeunononoctueiey, «llmockue udepBu», «HineHucroHoruey,
«Pv10BIY, «3eMHOBOMHBIEY, «IIpecmbikaromuecsy», «[Itumb», «Muekonutarmomuey», «Pa3Burue
J)KU3HA B apXEWCKOM 3pe», «Pa3BUTHE XKU3HU B MPOTEPO30MCKON 3pe», «Pa3BuUTHE XKU3HHU B
MaJIe030MCKOM 3pen, «Pa3BUTHE )KU3HU B ME3030MCKON 3pe», «Pa3BUTHE KU3HHU B KAHHO30MCKON
ape», «CoBpeMEHHasi CUCTEMA OPTaHUYECKOTO MUPAy.

O6opynoBanue: repbapun pacTeHUM pa3IMYHBIX OTJEJIOB, KOJUIEKIIMH HACEKOMBIX, BIA)KHBIE
npenaparbl )KUBOTHBIX, PAKOBUHBI MOJUTHOCKOB, KOJIJIEKIIMN UTJIOKOXKHUX, CKEJIEThl MO3BOHOUYHBIX
KUBOTHBIX, uydyeia MTUI U 3BepeHd, KOJUIEKIIMM OKaMEHEJIOCTEeH, MOJE3HbIX HCKOMAEMBbIX,
MYJISKM OPTaHMYECKUX OCTaTKOB OPraHU3MOB.

BupryaabHas JaboparopHas padora «MonenupoBanue onsiToB Mumiepa-IOpun 1o
U3y4EHHIO Aa0MOT€HHOT0 CHHTE3a OpraHUYeCKHX COeIMHEHHI B IEPBUYHOI aTMochepe».

JlaGoparopnass pabora «l3ydyeHHMe UM ONUCAaHHE MCKOMAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue ocoOEHHOCTEH CTPOEHHUS PACTEHUI Pa3HBIX OTACIOBY.

IIpakTnyeckas padora «3ydeHrne 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).



Tema 5. [IpoMCxXoXIeHME UYeJIOBEKa — aHTPOIOTeHeSs

Pa3nensl n 3anaun aHTpONOIOruu. MeTobl aHTPOIIOIOTHH.

CraHOBJIEHME NPEACTABICHUN O IPOUCXOXKACHUM 4YeEIOBEKa. PelnruosHsle BO33pEHHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoncTBO UenoBeka ¢ KUBOTHBIMU. CHCTEMATUUYECKOE MTOJIOKEHHE YesloBeKa. CBUIETENbCTBA
CXO/JICTBA YEJIOBEKA C )KUBOTHBIMM: CPaBHUTENBHO-MOP(OIOTHYECKHE,
SMOpHOIOrHYecKre, (U3UO0IOro-OMOXUMHUECKUe, TmoBeAeHYeckre. OTauuus yeloBeka OT
KUBOTHBIX. IIpSIMOXOXAE€HNE M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TrOJIOBHOTO
MO3ra U BTOPOH CUTHAJIbHON CUCTEMBI.

JBmwxynme cuibl (pakTopbl) aHTpororenesa: Ouogornueckue, conuanbiabie. COOTHOLICHNE
OMOJIOTMYECKUX U COLMAIBHBIX (PAKTOPOB B AaHTPOIIOI'€HESE.

OcHOBHBIEC CTaAMM aHTpONoOreHe3a. PanHue yenoBekooOpasHble 00€3bsHBI (IIPOKOHCYIBI) U
paHHUE MOHTUBI - OOIIME NPEAKU YeIOBEKOOOpa3HbIX 00€3bsH U JII0Jed. ABCTPAIONUTEKU -
JIBYHOTHE TpPEAKH JHoJei. YeloBeK yMelblid, MEPBbIE M3TOTOBJIEHUS OpPYAUW Tpynaa. UemoBek
MPSAMOXOJISAIIMN W TEPBBIA BBIXOJ Jtojel 3a mpeaenbl Adpuku. YenoBek reiaenbOeprckuii -
001Nl IpeJOK HeaHAepTaIbCKOI0 YEJIOBEKA U UeIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKUM
KaK BUJ JIIOJEH XOJOJHOrO KJIMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, JNEHHCOBCKUMI
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u majaeoreHOMHUKA.

OBOJIIOLIMS  COBPEMEHHOI0 4esjoBeka. EcTecTBeHHBIH OTOOp B MOMyNALUAX YeJIOBEKa.
MyTanuoHHbIH Tporiecc ¥ nmomuMopusM. TlonmynsuoHHble BOJIHBI, Apeld TeHOB, MUTPAIUs |
«3¢ ekt ocHOBATENS» B MOMYISILIUAX COBPEMEHHOI'O YeI0BeKa.

Yenoseueckue packl. llonarue o pace. bonbime pacel: eBporneoujHas (eBpaszuiickas),
aBCTpaJIO-HErpouHasi (3KBaTOpHajbHAsl), MOHIOJOUHAs (a3uMaTcKo-aMepuKaHcKas). Bpems u
IIyTM pacCceleHus 4YeloBeKa M0 IulaHere. EauHCTBO wenoBedeckux pac. Hayunas
HECOCTOATENIHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpY’Karomien
cpenpl. BausHue reorpaduueckoit cpeabl U Apelida reHoB Ha MOp(onoruio M (GpU3MOIOTHIO
4eJI0BEKA.

MexaucuuriauHapHble  METOAbl B (Qu3nuecko  (OMOJOTHYECKOW)  aHTPOIOJIOTHH.
OBOJIOMOHHAsA ~ QHTPONOJIOTUS WM NAJCOAHTPOINOJOTHS  YEJIOBEYECKMX  IOIMYJIALHM.
buoconuanpHble  UCCIENOBAaHMS  IPUPOABI  4YesoBeKa.  MccinegoBaHuMe — KOJBOJIOLMH
OMOJIOTMYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

IeMoHCTpaumum
IToprpersr: Y. dapsun, JI. JIuku, . 4. Poruackuii, M. M. I'epacumos.
TaOnuIbI U CXEMBI: «MeToabl aHTPOIOJIOTUN, «I OJIOBHOW MO3T YEJIOBEKAY,

«UYenoBekooOpa3Hbie 00e3biHb), «CKeNneT dYeloBeKa M CKeJeT IMMIIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIMe CHJIBI aHTPONOTeHe3a», «DBOJIOIMOHHOE JIPEBO  YEIIOBEKa,
«ABcTpasionutek», «4emoBek ymenbiin», «UenoBek NpAMOXoasiiui», «/{eHHUCOBCKUN YeT0oBEK»
«Heannepraneupl», «KpomanboHUb», «IIpeakn denoBeka», «ITambl ABOJIOIHUHA YEIOBEKAY,
«Pachl yenoBeKa.

OOGopynoBaHue: MYJISIKH OKAMEHEJIOCTEH, MPEIMETOB MAaTepUajbHON KYJIbTYpPHl TMPEIKOB
yejoBeKa, penpoaykuuu (dortorpaduu) KapTuH C MHUDOJIOTHYECKUMH U OubOIeHcKuMHU
CIO’)K€TaMH MPOUCXOXKIEHUS YeloBeKa, (hoTorpaduu HaXOJAOK MCKOMAEMBIX OCTATKOB UeJIOBEKa,
CKeJIeT YeJOBeKa, MOJENIb uepena 4elioBeKa U 4epena IIMMIaH3e, MOJAENb KHUCTU YeJlOBeKa U
KUCTHU IIMMIIaH3€, MOJIENIN TOPCca MPEAKOB YEIIOBEKA.

JlaGopaTopnasi padora «/3yueHue ocoOEHHOCTEH CTPOCHHS CKEJIeTa YeNIOBEKa, CBSI3aHHBIX
C MIPSAMOXOXKIECHUEM.

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTali YeTOBEKay.

TeMa 6. OJOKoOJOTMA - HaykKa O B3aXMMOOTHOUEHMSAX OPIaHM3MOB U
HaJoOpT'aHMBMEHHBIX CUCTEM C OKpPYyXaklleM cpenon

3apoxaeHue U pa3BUTHE dKojioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H. A. Ceepriosa,
. TI'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amaun sxonoruu. CBs3b 3KOJIOTHH C
JIPYTUMU HayKamHu.



Metoasl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU: MPUPOJHBIE U
nabopaTtopHble. MosenupoBaHue B 3KOJIOrMU. MOHUTOPHHT OKPY)KAIOLIeH Cpeibl: JOKaJIbHBIH,
PETHOHAIILHBIN U TJI00AILHBIH.

3HAueHUE DSKOJIOIMYECKMX 3HAHUM [UId 4YeloBEKa. ODKOJIOTMYECKOE MHUPOBO33PEHUE Kak
OCHOBa CBsI3€d uyesnoBedecTBa ¢ MNpupoaod. POpMHUPOBAHHME 3KOJIOTMYECKON KYJIbTYypbl U
HKOJIOTMUYECKOM IPaMOTHOCTU HACEJICHUS.

IeMoHCTpaUMUmM

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepros, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuner u cxembl: «Pasmensl sxonorum», «MeTonsl kojgoruu», «Cxema MOHUTOPUHTA
OKPY’KaroILEeH Cpeabl».

JlabopaTopnasi paGora «l3yueHne METO/10B 3KOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. OpraHuM3MEL M Ccpenma OOMTaHMA

Dkonorudeckue GakTOpbl U 3aKOHOMEPHOCTH UX JercTBus. Kitlaccupukamus 3K0JI0THIeCcKIX
(hakTOpoB: abuoTuyeckne, OMOTHYECKHE,  aHTpororeHHsle. O0mue
3aKOHOMEPHOCTH JAeHcTBUA 3Kojoruueckux (axropos. [IpaBuno muanmyma (K. lnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOUOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBEeT Kak IKOJOTHUecKuil (akTop. JeHcTBHE pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa Ha OpPraHMW3Mbl. ODKOJOTMYECKHUE TPYIMNbl PACTEHUM M MKUBOTHBIX I10
OTHOIIIECHUIO K cBeTy. CUrHanbpHas pojb cBera. @oTonepuousm.

Temnepatypa kak osKonoruueckuid Qaxrtop. JleiicTBue Ttemieparypbl Ha OPraHU3MBI.
[ToikunoTepMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruueckuit axtop. IlpucmnocoOiieHuss pacTeHH K MOAIEP:KaHUIO
BojHOTO Oananca. Knmaccudukamuss pacreHWd 10 OTHOMICHWIO K Boje. [IpucrocoOieHus
JKUBOTHBIX K U3MEHEHHIO BOJIHOT'O PEXUMA.

Cpenbl oOuTaHUS OPraHMW3MOB: BOJHAasl, Ha3eMHO-BO3IYIIHAs, IOYBEHHAas, TIIyOMHHAs
NOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XMMHUYECKHEe OCOOEHHOCTH CpeJ OOUTaHMS
opranu3moB. [IpucnocobaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpefax.

bruonornueckne purMmbl. BHemHne u BHyTpeHHHE pUTMBlL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBHUH JKU3HH.

XKuznennsie ¢opmel opranuzMoB. Ilonstue o xu3HeHHOU ¢opme. JKusHeHHBbIE (GOPMBI
pacTeHMii: JepeBbsl, KYCTApPHUKH, KYyCTapHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHHE TpPAaBHI.
KuzneHusle (GOpMBI KHUBOTHBIX: THUAPOOHMOHTHI, T'€OOMOHTHI, a’3pOOHOHTHL. (OcoOEeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnyeckue ¢pakropsl. Buibl 6MOTHYECKUX B3aMMOIEHCTBHIA: KOHKYPEHLUS,
XUIIHUYECTBO, cUMOMO03 u ero ¢opmel. [lapasutusm, koomnepaus, MyTyajin3M, KOMMEHCATU3M
(KBapTHUpPaHTCTBO,  HaxjJeOHMYecTBO). Herpoduuecknme  B3auMmoneicTBHA  (TOMHMYECKHE,
dbopuueckue, ¢adbpuueckne). 3HaAUCHHE OWOTHYSCKUX B3aMMOJICUCTBHM MJIsi CYIIECTBOBAHUS
OpPraHu3MoOB B cpefie ooutanus. [IpuHIUMT KOHKYPEHTHOTO UCKITIOUEHUS.

IeMoHCTpaumum

Tabmuubl u cxembl: «OKojoruueckue ¢GakTops», «CBETOBOH CIEKTp», «IKOJOTHUECKHUE
TPYNIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TermIOoKpOBHbBIE )KUBOTHBIEY, «XOJIOAHOKPOBHBIE
KUBOTHBIEY», «DU3MONIOTHYECKHE afanTallud KUBOTHBIX», «Cpenbl OOUTaHHS OPTraHU3MOBY,
«buonoruyeckue puTMbly, «JKuzHennole GopMbl pacTeHuit», «Ku3HeHHble GOPMBI JKUBOTHBIXY,
«9KOCHCTEMA IIHMPOKOJIUCTBEHHOIO Jieca», «IKOCHCTEMA XBOMHOro jeca», «llenu nurtanus»,
«XumangectBoy, «Ilapazutuszmy, «Konkypennus», «Cumonosy», «KommeHcanmuzmy.

Ob6opynoBanue: repbapuM pacTeHUH U IKUBOTHBIX, IPUCIIOCOOJIEHHBIX K BIIHSHUIO
pPa3IUYHBIX  JKOJOTHYECKUX  (HaKTOpOB, TepOapuu  CBETONIOOWBBIX, TEHETIOOWUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TCHETIOOWBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTeHus, TepOapuM U KOJUIEKLIHWU TEIUIONIOOUBBIX, 3UMOCTONKHX, MOPO30YCTOWYMBBIX
pacTeHHi, dYydena NTHII W 3Beped, repOapuu pacTeHUil, OTHOCALIMXCSA K Trurpoduram,
kcepouram, Me3opuUTaM, KOMHATHBIE PpACTEHHs] JaHHBIX TPYMNN, KOJUIEKIHHM KHUBOTHBIX,



oOWTaIONMX B Pa3HBIX cpelax, repOapuM M KOJUJICKIUU PACTEeHUI M KMBOTHBIX, O0JIaJaroninx
YepTaMud MPUCIIOCOOJCHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBUH KHM3HHM, TepOapuu Hu
KOJUIGKIIUM PACTEHUH M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX,
YYaCTBYIOLIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOJIECHCTBHUSAX.

JladopaTopHasi padora «BrIsBieHHE MPUCTIOCOOICHUM OPTaHU3MOB K BIIUSHHUIO CBETAY.

JlaGopaTtopnass padora «BbIsABICHHE TNPHUCIIOCOONCHUI OPraHU3MOB K  BIHSHUIO
TEMIIEpaTypbI».

JlaGopaTtopnass padora «AHAaTOMHUYECKHE OCOOCHHOCTHM pACTEHMHA U3 pa3HBIX MECT
oOUTaHUSY.

Tema 8. JKOJIOTMS BUIOB M NOINIYJISLUMA

DKOJIOTUYECKHE XapaKTepUCTHKU monyiasiuu. [lomymsmus kak OHoJoruyeckas cuUcTeMa.
Posib HeoHOpPOTHOCTH cpeabl, (GU3UYECKUX OaphbepoB M OCOOEHHOCTEH OWOIOTHH BUAOB B
dbopMUPOBAHUU POCTPAHCTBEHHON CTPYKTYpbI momyisitivii. OCHOBHBIE MOKa3aTeNn MOMYJISIUH:
YHUCJIEHHOCTD, IJIOTHOCTb, BO3pAacTHas M IIOJOBas CTPYKTYypa, pPOKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

Okojorudeckas CTpykTypa nomyisiiuu. OIleHKa 4YHMCIEHHOCTH momyisuuu. JuHamuka
NONYJSIUUU U €€ perysauus. buotnueckuil noreHuuan nomyiasiuuu. MoaenupoBaHue TUHAMUKA
nonynsiuuu. Kpuble pocta uymcineHHoctd mnomyisinuu. Kpusble BbDkuBaHus. Perymsanus
YUCIEHHOCTH MOMYJSIIHA: poiib (HAKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKojoruyeckue crpareruu Buaos (I- u K-crparerun).

[TonsTe 00 »dKonoruyeckoil Hume BuAa. Mecroodutanue. MHoOromepHas MOJEINb
skosnornyeckor Humm J[x.M. XatunmHcona. Pazmeps!l skonornyeckoi Humu. [loTeHnmanbHas u
peann30BaHHAas HUILIU.

Bun kak cucrema nomymsuuil. Apeaibl BUAOB. Buibl M UX JKU3HEHHBIE CTpaTeruu.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUIA KUBOTHBIX. bronornueckrne nHBa3uu 4y ’epoaHbIX
BUJIOB.

IeMoOHCTpaumum

IToprper: Ix. M. XaTuynHCOH.

Tabmunel 1 cxembl: «IKOJOTUYECKHE XApaKTEPUCTHKU Momyssiun», «IIpoctpancTBenHas
CTpyKTypa nonynsauun», «Bo3pacTHele mnmpamuabl mnomyisaun», «CKOpocTh —3aceneHus
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHu3Mamu», «Monenb skonorudeckoil Humm Jx. U.
XaT4MHCOHAY.

OO6opynoBanue: repdapuu pacTeHUM, KOJUIEKIIUN KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. Dkojormsa CcooOBWECTB. OJOKOJOTUYECKME CUCTEMH.

CoobmectBa opraHu3MoB. buorneno3 u ero crTpykrypa. CBs3M MEXIy OpraHu3MamMu B
OuoreHo3e.

OkocucTeMa Kak oTkpeITas cucrema (A. Jx. Tencnu). @yHKIMOHATBHBIE OJOKH OpPraHU3MOB
B JKOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Tpoduueckue ypoBHU. Tpoduueckue
nenu U cetd. AGuoruueckue O650ku skocucteM. [louBsl W mibl B skocuctemax. Kpyrosopor
BEIIECTB U MTOTOK SHEPTUU B DKOCHCTEME.

OcHoBHBIE TOKAa3aTeNM 3KocHucTeMbl. bruoMacca M mpoAykuus. DKOJIOTMYECKUE MUPAMMIBI
yucesl, OnomMacchl U SHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpouiku. @Pnykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIECTB - cykKieccuu. IlepBuuHble W BTOPUYHBIE CYKIECCHH U HX
OPUYUHBI.  AHTPONOIeHHbIE BO3ACUCTBUS Ha CyKueccuu. KiumakcHoe cooOIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIECTB - OCHOBA YCTOMUNBOCTH COOOIIECTB.

Ilpupoonvie sxocucmemvl. IKocucmemvl 03€p U pek. IDKocucmemvl Mopeu U OKeaHO8.
DKocucmemvl myHOp, i1ecos, cmenetl, nyCMmvlHb.

AHTpOIIOTEHHBIE ~ JKOCHCTEMBI.  Arpo3kocucrema. ArponeHo3. Paszmuumsa — Mexnay
AQHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.



VYpb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI ypOolakocucteM. ['oposckas diopa u dayHa.
CunaHTponu3anusi TOpoAckod ¢ayHbel. buomorndeckoe ¥ XO34HCTBEHHOE 3HAuUCHHE
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHII OPraHM3MOB B SKOCHCTEMaXx.
Ponv kackaonozo sgppexma u 6u0os-30ugpuxamopos (kirouesvix 6U008) 8 DYHKYUOHUPOBAHUU
akocucmem. IlepeHOC dHEPIUM U BEIIECTB MEXKIY CMEXKHBIMHU 3KOCHCTEMaMH. YCTOHYMBOCTH
OpraHU3MOB, TMOMYJISIUNA U HKOCHUCTEM B YCJIOBHUAX €CTECTBEHHBIX M AaHTPOIOI€HHBIX
BO3JICHCTBUM.

Mexanuzmol  6030elicmeus  3a2pA3HeHUli  pA3HbIX  MUNO8 HA  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOI0SUYECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 8030elicmeust. Memooonoaus MOHUMOPUH2A eCMeCcmBeHHbIX U
AHMPONO2EHHBIX IKOCUCTIEM.

IeMOHCTpalunn

[Toprper: A. JIx. Tencnu.

Tabmunel U cxembl: «CTpykTypa OHOIEHO3a», «JKOCHCTEMa MIMPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOHHOro nueca», «®OyHKIMOHAIbHbIE TPYIIBl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemiecTB B 3kocucteMey», «llemu mnuraHus (macTOWINHAS, OETPUTHAsN)Y,
«IKOJOTUYEeCKasi TUpamMua 4ucein, «IKOJIOTHYecKas mupamMuaa OMoMacch», « IKOJIOTHIEeCKast
nupamujia dHeprun», «O0pa3oBanue OonoTa», «[lepBuunas cykueccus», «Boccranosnenue neca
nociie noxapa», «9KocucTeMa o3epa», «ArpoueHos3», «Kpyropopot BeLIECTB U OTOK SHEPIUU B
arporieHose», «lIpumepsl ypOoskocuctem».

OOGopynoBanue: repdbapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, 4Yydesia NTHUIl U 3Bepei,
repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onucanue ypOo3KOCUCTEMBIY.

JlabopaTopnasi pa6ora «/I3ydyeHue pazHoOOpa3usi MEIKHX IMMOYBEHHBIX UYICHHCTOHOTHX B
Pa3HBIX SKOCHUCTEMAX.

IKCKypeusi «IDKCKypcUsi B TUIMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJOJBHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKCKypeust «IKCKYpCHsl B arposKocHcTeMy (Ha MOJIe UM B TEIUVIMYHOE XO3SICTBO)».

Tema 10. Bumochepa - rinobayibHasa 3KOoCHUCTeMa

buocdepa - obmeranerapHas 06o0104Kka 3eMiId, TJ€ CYIIECTBYET WU CYIIECTBOBAJIA KU3Hb.
PasButne npexncraBnenuit o 6uochepe B Tpymax O. 3tocca. Yuenue B. WM. Bepnaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeiecTBo Ouocheps! U ero GyHKIUH.

3aKoHOMEpHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH OMOchepbl Kak TIOOATHHOM
sKocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OroreoXxMMHYECKHe HUKIIBI (yriieposa, a3ota). PUTMUUHOCTS siBIIeHUI B Onocdepe.

3onaneHOCTh OHOcheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHApA, XBOHHBIE
jeca, CMEIaHHbIe U IIMPOKOJUCTBEHHBIE Jieca, CTEINH, CaBaHHBI, MIYCThIHU, TPOIIMYECKHUE Jeca,
BBICOKOTOPBs. Kiumar, pacTUTeNbHBIA U KUBOTHBIN MHp OHMOMOB cymu.CTpyKTypa U (QYHKIUS
KUBBIX CHCTEM, OIIEHKa UX PECYpPCHOTO MOTEHIMAIa U OMOCPEPHBIX (YHKITUM.

IemMoHCTpaumum

IToptpetsr: B. 1. Bepraackuii, 3. 3rocc.

Tabmuupl u cxemsbl: «l'eochepsr 3emmn», «Kpyrosopor azora B mpupoze», «KpyroBopot
yriaepojaa B npupojae», «KpyroBopor kuciaopona B npupozae», «KpyroBopor Bojibl B IpUpoOe»,
«OcHoBHBIE OuomBbl cymmy», «Knumatudeckume mosca 3emum», «TyHapa», «Taiiray,
«Cmemannbii  secy, «lllupoxonuctBenueii Jnec», «Crenb», «CaBanHa», «llycThiHmY,
«Tponmyeckuii mecy.

OOGopynoBanue: repOapuul paCTEHU Pa3HBIX OMOMOB, KOJUICKITUHU YKUBOTHBIX.

Tema 11. UYesymoBek M oOKpyXaKimas cpena

DKOJIOTHYECKUE KPU3UCHI U X TPUUUHBL. Bo3nelicTBue yenoBeka Ha 6uocdepy. 3arpsizHeHne
BO3QyIIHOW cpenbl. OXpaHa Bo3ayXxa. 3arpsi3HEHHE BOJHOM cpeibl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienue nmouBel. OxpaHa MOYBEHHBIX PECypcoB. Mi3MeHeHne kiaumara.



AHTpPONOTr€HHOE BO3/ICHCTBUE HA PACTUTEIBHBIN U dKUBOTHBIM Mup. OXpaHa paCTUTEIBHOTO U
XKHUBOTHOTO Mupa. OCHOBHBIE TPUHIMIBI OXpaHbl mnpupoabl. Kpacubie kHuru. Oco0o
oxpansembie pupoaabie Tepputopuu (OOIIT). boranudeckue caapl ¥ 300JI0TMYECKUE TTAPKH.

OcHOBHbBIE IPHUHLMIIBI YCTOWYMBOIO Pa3BUTHsI UYEIOBEUYECTBA M INPUPOJbL. PanmonanpHOe
IPUPOJIONOIL30BAHUE M COXpaHEHHWE Ouosormyeckoro pasHooOpasusi 3emun. OOmue
3aKOHOMEPHOCTH TJIO0AIBHBIX 3KOJIOTUYECKHX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOI'O KpH3HCa
U €r0 BEpOSITHBIC OCIEACTBHSI.

Pazeumue memooos MmoHumopunea pazeumus — ONACHBLIX  MEXHOLEHHbIX  NPOYEeccos.
Cucmemmuvie uccnedoganus nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonocuueckoe paszmoobpasue u b6uopecypcwi. Hayuonanvhvle ungopmayuortsle
cucmemyl, obecneyusaowue O0OCMYn K UHDOpMAayuu no COCMOSAHUIO OMOENbHbIX 6U008 U
axocucmem. OCHOBbL IKOpeabUIUMAYUU IKOCUCTEM U CROC0D08 DOPbObL ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHuvix 5KOCUCTEM.

IeMoHCTpaUMM

TabmuIs! U CXEMBI: «3arpszHeHne atMmocdepr», «3arpszHeHue Tuapochepb»,
«3arpsisHerne  1mouBbly», «[lapHukoBblii  3ddekT», «Ocobo oxpaHseMble TNPUPOIHBIC
TeppuTOpUn», «MOJENHU YIPABISIEMOr0 MUPAY.

Oo6opynoBanue: pororpaduu oxpaHsIeMbIX pacTeHUN M KUBOTHBIX KpacHol kHurH Poccuiickoi
®enepanun, KpacHol KHUTH pervuoHa.



[IJIAHVPYEMBIE PE3YJIBTATH OCBOEHVA IIPOT'PAMME IIO EBMOJIOTVM HA YPOBHE
CPEIHET'O OBIIETO OBPA3ZOBAHUA
JIMUHOCTHHE PE3YJIBTATH

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yjbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IpOrpamMM CpeHEro o0IIero 00pa3oBaHus: TUYHOCTHBIC, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType NHWYHOCTHBIX PE3yabTAaTOB OCBOCHHUS MPOrpaMMBbl 1O OHOJOTHH BBIJICICHbI
CIEAYIOLUE COCTABIIAIOIINE! OCO3HaHHE  OOyYarOIIUMUCS POCCUICKOM I'paKJaHCKOU
HWJEHTUYHOCTH - TOTOBHOCTHM K CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEIECIICHUIO,
Hanuuue momueayuu K OOyYCHHIO OWOIJIOTUH, YeleHanpasienHoe paseumue BHYTPEHHHX
yOEXKICHHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIUI pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOEH  JEATENbHOCTH  ILIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAaMH, IMPUCYIIUMH  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HAIUYUe npasoco3HaHus JKOJIOTUYECKOH KYIbTYpHI,
CnocoOHOCMU cMasumy 1IN U CTPOUTH )KU3HEHHBIE TIAHBL.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MPOTPAMMBI MO OMOJIOTHH IOCTHTAIOTCS B CIUHCTBE
y4eOHOW M BOCIHTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMH POCCUHCKHUMHU
COLMOKYJIbTYPHBIMU, UICTOPHYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, NPUHSATHIMUA B
oOmiecTBe MpaBUJIaMH M HOPMaMHU TOBEICHHS M CHOCOOCTBYIOT IpolieccaM CaMOMO3HAHMS,
CaMOBOCIUTAHUS U CaMOPa3BUTHs, Pa3BUTUSA BHYTPEHHEW IMO3ULUHU JIMYHOCTH, MaTPUOTU3MA U
YBaXXEHUSI K 3aKOHY U IMPABOINOPSAKY, YEJIOBEKY TpyJda U CTapUIEMy MOKOJIEHUIO, B3aUMHOIO
YBa)KEHUSI, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICJIUIO U TPATULIHASIM
MHOT'OHAIIMOHAJILHOTO HapoJa Poccuiickoii @enepannu, Ipupoie U OKPYKarollen cpese.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «BHONOTHS» IOKHBI OTpa)XarTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAlWi, TMO3WTUBHBIX BHYTPEHHHUX
yOeXJIEeHU, COOTBETCTBYIONIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIEecTBa,
pacuIMpeHye >KM3HEHHOI'O OIbITa M OMNbITA JEATEIbHOCTH B IPOLECCE PEAIM3aLUA OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) TpaxmaHCKOTO BOCIMTAHMUA:

chOPMUPOBAHHOCTh ~ TPAXKIAHCKOW  TO3UIMH  oOydaromierocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOr0 OOIIEeCTBa;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TMpaB U O0Os3aHHOCTEH, YBa)KEHHUE 3aKOHA U
MIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOW MEATEIBHOCTH MPU CO3JAaHUHM YYEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENIbHbIX 33/1a4, BBITOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ~ ONPEENATh COOCTBEHHYIO TO3MLMIO TI0 OTHOIIEHHIO K  SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSIICHSTH €€;

YMEHHE YYUTHIBATh B CBOUX JCHCTBHIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JIOJIeH ¢ Pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B THIpOIlECCEé COBMECTHOTO BBIIOJHEHHUS Y4YEOHBIX,
ITIO3HABATEJIBHBIX M HCCIEAOBATENBCKUX 3a4ad, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOMPOCOB OMOJIOIMUYECKOTO CO/IEPKAHMSI; TOTOBHOCTh K
T'YMaHUTAPHOU U BOJIOHTEPCKOMN AEATETbHOCTH;

2) MaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHUICKON TPaKTAHCKOW HIECHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropAoCTH 3a CBOW Kpal, CBOKO
Ponuny, cBOM S3BIK M KyJIBTYpPY, IPOILIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOILECHUE K MPUPOJHOMY HACIIEIUIO U MAMSITHUKAM MPUPObI, JOCTHKEHUIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTH OLIEHUBAThH BKJIAJ POCCUUCKHUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,



MOHUMAaHUS 3HAYeHUs OHOJOTMM B TO3HAHMM 3aKOHOB IMPUPOABI, B KU3HU YeJOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas yoe:KIEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOT0  BOCIHMTAHMSA:  OCO3HAHUE  JYXOBHBIX  LIEHHOCTEH
poccuiickoro Hapona; c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TOBEACHUS;
CHOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYICH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILEHUE K CBOMM POJUTENSM, CO3AAHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHSI IEHHOCTEW CeMEHON KHU3HU B COOTBETCTBHUHU C TPAIUIUSIMU Hapo10B Poccuu;

4)  3CTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILLIEHUII;

MMOHMMAaHKUE SMOIMOHATIBHOIO BO3JIEUCTBHUS KUBOU MPUPOIBI U €€ LIEHHOCTHU; TOTOBHOCTh K
CaMOBBIPA)KCHUIO B pPa3HbIX BHAAX HCKYCCTBA, CTPCMJICHUC HNPOABIIATHL KauCCTBa TBOp‘IeCKOfI
JUYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, (GOpMHPOBAHHS  KYJIbTYPbl 310POBbSI U
AMOLUMOHAJIBHOTO 0JIArONOJIyYusi:

MOHMMAaHKWE W peau3alys 3J0pOBOr0 M OE30MacHOTO 00pasa XHU3HHU (3I0pOBOE MHTAHUE,
COOIOICHNE TUTHEHUYECKUX MPaBUI U HOPM, cOATaHCUPOBAHHBINA PEXHUM 3aHATUN M OTIbIXA,
perynspHas ¢QuU3HUYECKas aKTUBHOCTH), OEpPEKHOTrO, OTBETCTBEHHOTO W KOMIIETCHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

IMMOHUMAaHWEC HEHHOCTH MpaBUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOT'O 0e30MmacHoro IIOBEACHUA
B CUTyalUsIX, YIPOXKAIOIINUX 3I0POBBIO U KU3HU JIHOJEH;

OCO3HAaHHE TIOCJIEACTBUH M HENPUSATHS BpPEIHBIX TpPUBbIUEK (YHNOTPEOJIEHUS aJIKOTroJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPYAOBOro BOCIIUTAHUSL:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTHM MAaCTepCTBa, TPYAOII0OME; TOTOBHOCTh K
AKTUBHOM JIEATEIbHOCTH TEXHOJOTUYECKOW W COIMAJIbHOW HANpPaBIEHHOCTH, CIOCOOHOCTH
MHUIIUUPOBATH, INIAHUPOBATH U CAMOCTOSATEIHHO BBITIOIHATh TaKYyIO I€ATEIbHOCTS;

UHTEpEC K pas3iIuyYHbIM cdepaM Npo(hecCHOHATBHON NeATENbHOCTH, YMEHHE COBEpILIATh
OCO3HaHHBIH BBIOOP OyaymIell npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHMIO M CaMOOOpa3oBaHUIO Ha MPOTSHKEHUH Beei
KU3HU;

7)  3KO0JIOTHYECKOI0 BOCIIUTAHMSI:

HKOJIOTHYECKHU IIesieco00pa3Hoe OTHOILIEHHE K MPUPOJe KaK MCTOUHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIICHUE YPOBHS OSKOJOTUYECKOW KYIbTYphl: MPHOOPETEHHWE OMNbITa IUIAHUPOBAHUS
ITIOCTYTIKOB M OLICHK! UX BO3MOXXHBIX MOCIEACTBUN JUIsl OKPYXKAOLIEH CPEebL;

OCO3HaHME TIJIO0AIBHOTO XapakTepa JKOJOTMYECKUX MpolieM U MHyTedl HX pelIeHHus;
CIOCOOHOCTh MCIIONIb30BAaTh MPHOOpeTaeMble MPU M3YYEHUU OMOJIOTHH 3HAHUS U YMEHUS Npu
penieHnr mpobieM, CBI3aHHBIX C PAIlMOHATBHBIM PUPOIOTIOIH30BAaHUEM (COOTIOACHHUE TIPABUI
IMOBCACHWA B IPUPOJAC, HAIIPABJIICHHBIX Ha COXPAHCHHUC PABHOBCCHA B OKOCHCTEMAX, OXpaHy
BUJIOB, 9KOCUCTEM, Onochepsl);

AKTUBHOE HENpUATHE ACHCTBUM, MPUHOCAIIMX Bped OKPYKAIOIIEH MPUPOAHON Cpere,
YMCHHC IIPOTrHO3UPOBATH H€6HaFOHpI/ISITHBIG OKOJIOTMYCCKHUEC MOCICACTBUA MPCANPHUHUMACMBIX
JNEWCTBUI U NMPEOTBPAIATh HX;

HaJIMYHUEC PA3BUTOIO ISKOJOIMYCCKOr'0 MBIIIJICHHA, 3KOJIOTHYECKOHU KYJIbTYpPBbI, OIIbITa
NEeSTeIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCS HMHU B



[I03HABATEIbHOM, KOMMYHUKAaTUBHOW M COLMAJIbHOM IPAKTHKE, I'OTOBHOCTH K YYacTHUIO B
MPAKTUYECKOHN JEATEIIbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) 1EeHHOCTH HAYYHOIO IIO3HAHMSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd M OOIIECTBEHHON IPAKTUKHM, OCHOBAHHOI'O Ha JUAJIOre KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHHE S3bIKOBOM M UMTATEIbCKOM KYJIbTYpPbl KaK CPEICTBAa B3aUMOJEHCTBUSA
MEXy JIFOIbMU U [TO3HAHUS MHPA;

[IOHMMaHHe cHenupUKN OHOJIOTUM KaK HAyKH, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU
PaMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHU 00 OKpY’KaloIeM
MHUpE KaK O €JUHCTBE IPUPOJbI, 4YEJIOBEKa M OOLIECTBa, B IO3HAHUM INPHUPOJIHBIX
3aKOHOMEPHOCTEH M pEeIIeHIH IPOOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTMM AJISi COBPEMEHHOW LMBHWIM3ALMU: OOECHeUeHMs
HOBOTO YPOBHSI Pa3BHTHSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pelaTh pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEYECTBA, TOMCKA MyTeH BbIXOJa U3 INI00aIbHBIX
HKOJIOTHYECKUX MpoOsIeM 1 oOecriedeHus mepexo/ja K yCTOHUNBOMY Pa3BUTHIO, PAllIOHAIEHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHHWH OMOJOTHMYECKUX 3HAHMW B LENAX IMOBBIIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TIPAMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIMOHAIbHOM
IPaMOTHOCTH O0y4aronuxcs, GopMUpPYyEeMOil Ipu U3y4yeHUU OHOJIOTHH;

[IOHMMaHHE CYIIHOCTH METOJOB II03HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydyaeMble 3HAaHUS [UId aHajdu3a W OOBSCHEHUS SIBICHUH
OKpY’KaloIIEero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHWH, yMeHHEe JesaTh O0OOCHOBaHHBIE
3aKIIIOYCHHST HAa OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIUXCA JAaHHBIX C IEJbI0 TTOJydeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTb CAaMOCTOSITEIILHO UCIIOJIb30BATh OMOJIOTUYECKHUE 3HAHUS JJIsl peLIeHUs TPpo0dIeM
B PEaIbHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHHME LEHHOCTH HAYYHOW JEeSTENLHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO H
UCCIIEI0BATENbCKYIO JESTEIbHOCTh MHUBHUIYaIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY O0Opa30BaHUIO U €aMOOOpPa30BaHMIO, K
aKTUBHOMY TIOJIyYE€HHIO HOBBIX 3HaHUM 1O OHOJOTMM B COOTBETCTBUM C JKU3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEIMETHHE PE3YJIBTATH

MertanpeameTHble pe3ysibTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» BKIOYAIOT:
3HauMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYUAIOIIMXCS  MEXIUCIHUILUTUHAPHBIC
(MeXTpeMeTHBIC) 00IIEHAYYIHBIC TTOHATHS, OTPAKAFOIINE IIETTOCTHOCTh HAYYHOW KaPTHHBI MHPa
U cnenu@uKy METOJI0B IMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CUCTeMa, HAYYHBIH (aKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0OBaHUe, HaOJIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT M JpYyrue); YHHUBEpCaJIbHbBIE
yueOHble JIeHCcTBUS (IO3HABaTelbHble, KOMMYHUKATUBHbIE, PETYJISITUBHbBIE), 00ECIIEUYUBAIOLINE
¢dopmupoBaHre (HYHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIIbHOW KOMIIETEHLMH OOYYaroluXcs;
CIIOCOOHOCTD 00yJaronuxcst HCITIOJIB30BaTh OCBOEHHEIE MEXIUCITUTIITHHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAHUS M YyHUBEpCalbHble yueOHble JeMcTBUS B IO3HABaTENbHOM U
COIIMAJIbHOM MPAKTHUKE.

B pesynbrate wu3yueHHss OMOJIOTMM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS Yy
oOy4aromierocss OyayT copMUpOBaHBI MO3HABATE/IPHBIC YHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC YHUBEPCAIbHbIE Y4eOHbIC JACUCTBUS, PpETyIsATUBHBIC YHUBEpCAIbHbIC
yueOHbIE JeHCTBUSA, COBMECTHAS IEATEIBHOCTb.

MertamnpeaMeTHble pe3yJabTaThl OCBOCHHS IPOrpaMMBbl CPEIHEro OOIero oOpa3oBaHMS
JOJKHBI OTPaXkaTh:



OBJlameHMVe YHMBEPCAJIbHEMU yUYeOHEMU [103HAaBATEJILHEIMY NEeMCTBUSIMMA :

1) ©Gaszo0BHE JIOTUUECKME IEeUCTBUS:

CaMOCTOSITENILHO (DOPMYJIMPOBATh W aKTyaJU3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOCHHUY 3HAHUI MPUEMBI IOTUYECKOTO MBIIIICHUS (aHAu3a, CUHTE3a,
CpaBHEHUs, KiIacCH(PUKAKMKM, OO0OOIIEHUS), PACKPBIBATh CMBICI OHOJOTHYCCKUX IOHSATHI
(BBIIENATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH CBS3H C APYTUMHU OHITHSIMH);

ONpEAeNATh IEeNu JEeATENIbHOCTH, 3ajaBasi MapaMeTpbl W KPUTEPUU HUX JTOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTAThI ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BaTh OHOJIOTUYECKUE MOHATHUS Al OOBbsACHEeHUs (PAKTOB M SIBICHUHA >KHUBOMN
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIyKTHUBHBIC, A€TyKTUBHBIC, IO aHAJIOTHH), BHISBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHUBACMBIX SIBICHUSAX, (DOPMYIUPOBATH BBIBOIBI H
3aKJTIOUEHUS;

MIPUMEHSITh CXEMHO-MOJICJIBHBIC CPEICTBA JUIsl MPEACTABICHUS CYIISCTBEHHBIX CBSI3eH U
OTHOIICHUH B M3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH pelIeHus IpoOIeMbl ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepUAIbHBIX U
HEMaTepUaTbHBIX PECypPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb, OIECHHUBATh COOTBETCTBUE pE3YJIBTATOB IICNISAM,
OIICHUBATh PHCKU MOCIICICTBUHN JACITEILHOCTH;

KOOPJIUHUPOBAaTh W BBIMOJIHATH, pabOTy B YCIOBUSX pPEaJbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) Oasz0BHIE MCCJIEIOBATEJIbCKME NEMCTBUS:

BNIa/IETh HAaBBIKAMH YU€OHO-MCCIIEIOBATENFCKON U TPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pasperieHus mpooIieM, CITOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSTEIHFHOMY IOMCKY METOJIOB
pelIeHrs MTPAKTUUECKHX 33124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

WCIIOJIb30BaTh PA3IMYHBIC BHJBI JISATEIBHOCTH I10 TIOJTYYCHHIO HOBOTO 3HAHWS, €ro
WHTEpPIpETAINH, TPEOOPa30BAHUI0 M MPUMEHEHUIO B YUYE€OHBIX CHUTYaIUsAX, B TOM YHCIE TPH
CO3/IaHUU YYEOHBIX U COMMAIILHBIX TIPOCKTOB;

(¢bopMUpOBaTh HAYYHBIH THUI MBIIIJICHUS, BIaJeTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
TMOHATHSIMU M METOJIaMU;

CTaBUTh M (POPMYIUPOBaTH COOCTBEHHBIE 3aJayd B 00pa30oBaTENbHOM NEATENHHOCTH U
KU3HEHHBIX CUTYaI[HsIX;

BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBS3HM U aKTyalIM3UPOBATh 33714y, BBIIBUTATh TUIIOTE3Y
e€ pemeHus, HAXOJWTh AapryMEHTHI I JOKAa3aTelbCTBA CBOMX YTBEPXKICHUH, 3aTaBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATH TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJ1a4dl Pe3y/IbTaThl, KPUTHUECKU OICHHBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYaIlWsIM, OIICHHBATh NPUOOPETEHHBIM OMBIT, OCYIICCTBIATH
I[eJICHANPaBICHHBIN TIOUCK TMEepPEeHOCca CPEICTB U CIOCOOOB JEWCTBUSA B MPOQECCHOHATHHYIO
cpeny;

yMeTh  MEPeHOCUTh 3HAHUS B  TIO3HABATENBHYID M MPAKTUYECKYIO  00IacTH
KU3HECATCIIEHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIBUTATh HOBBIE WJEH, NpejaraTh OpUTHHAJIbHBIE MOAXOJbl U pEIIeHUs, CTaBUTh
MPOOJIEMBI M 3a/1a4H, TOMYCKAIOIUE AlIbTEPHATUBHBIE PEIICHHUS.

3) pabora c mHbOOpMALMEN:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(opManuu (TeKcTe y4eOHOro mocoowus,



HAy4YHO-TIOMYJISIPHOM JUTEepaType, OUOJIOrMYECKUX CIOBApSX M CIPAaBOYHHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (GOpM
MIpe/ICTaBJICHUS], KPUTUUECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTh 3aMpOChl W MPHUMEHATh pPA3IUYHBIE METOJBl IMpPHU TOHCKE H OTOOpe
Ouonornueckoi nHGopMaIuu, He0OX0IUMOH JIJIs BHIIIOJIHEHUS Y4EOHbIX 3a/1a4;

MpUOOpETaTh OIBIT HWCHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpAaTh ONTUMANbHYIO (OpMYy MpPEACTaBICHHUS OHMOJOTHYECKOM
nHpopManuu (cXxembl, rpa@uKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAyYHBIH SI3BIK B KAuecTBE CpPEACTBA Npu paboTe ¢ OHOJOTHYECKOU
uHpopManuen: NMPUMEHATh XUMHUYECKUe, (PU3NUecKue U MaTeMaTUYeCKUe 3HAKH U CHUMBOJIBL,
¢dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIONb30BaTh W MPEOOpPa30OBBIBATH 3HAKOBO -
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BJAJeTh HABBIKAMU pAclO3HABaHUS W  3alIUTHl  MHPOpPManuM, WHPOPMALUOHHON
0€30MacCHOCTH TUYHOCTH.

OrJlameHUe YHMUBEPCAJIbHEIMM KOMMYHMKATVMBHBIMUA ,HeﬁCTBMFIMM:

1) obBmeHue:

OCYIIECTBISATH KOMMYHHUKAIIMH BO BceX cdepax )KU3HU, AKTUBHO Y4aCTBOBATh B JHAJIOTE WIIH
JUCKYCCUM IO CYIIECTBY OOCyXAaeMoM TeMbl (yMEHHE 3aJaBaTb BOIPOCHI, BBICKA3bIBATH
CYXJCHHS OTHOCUTEIIHO BBHINIOJHEHHS TMpeljaraeMoil 3aJadd, Y4YUTHIBATh MHTEPECHl U
COIJIACOBAHHOCTD MO3ULIUHI IPYIrUX YYaCTHUKOB AMAJIOTA WK JUCKYCCUN);

pacrno3HaBaTh HeBepOaJIbHbIe CpEACTBa OOIICHHS, TOHUMATh 3HAYEHHUE COIUANBbHBIX 3HAKOB,
MIPEMOCHIIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CUTYalllid, YMETh CMSIT4aTh KOH(MIMKTBI U BECTH
IIEPETOBOPBI;

BJIQJIETh PA3IMYHBIMU cHocob0amMu OOIIEHHS M B3aWMOJEWCTBUSA, MOHUMAaTh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPpPEKTHOU (opme
(GbopMyIIMpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3pPEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeJbHOCTh:

MOHUMATh W HUCMOJb30BaTh MPEUMYINECTBA KOMAHIHON M WHANBUAYAIbHON pabOTHI MpuU
pelieHnr OMOJ0THYECKON MPOoOsIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHS TPYIIIOBBIX
(dhopM B3aMMOJEHCTBYSI IPU pEIICHUH yueOHOU 3a1auH;

BBIOMpATh TEMaTHKYy M METOJbl COBMECTHBIX JEHCTBHI € y4€TOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT0 4JIeHA KOJUIEKTUBA;

MPUHUMATD 1I€JTU COBMECTHOM JESITeIbHOCTH, OPraHU30BBIBATh U KOOPIAWHUPOBATDH JIEHCTBUS
o €€ JOCTHKEHHUIO: COCTABJATh IUIAH JEWCTBUM, pACIpPENENATh POJIM C YYETOM MHEHUU
Y4aCTHUKOB, OOCYXKIaTh pe3ylbTaThl COBMECTHOU paboThI;

OILICHMBATh KA4eCTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHUKA KOMAaH/bI B OOIIMI pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLEHMWBATh HMAEH C MO3UILMU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE MOBEJEHUE B PA3JIMUHBIX CUTYyallUsIX, IPOSIBISTh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

OrJlameHUe YHUBEPCAJIbHEIMM PeI'yJIATUMBHBIMA ,HeﬁCTBMFIMM:

1) camoopraHusauus:

UCIOJIb30BaTh OMOJOTUYECKHE 3HAHUS /Ui BBIBICHHS MPOOJIEM H WX pEIICHUS B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BEIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHHM I[EJIeBBbIC M CMBICIOBBIC YCTAHOBKH B CBOMX
NEHCTBUAX M TMOCTYIMKAaX MO OTHOIICHHIO K XKMBOW NMPUPOE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIIUX;



CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENBbHYIO JEATEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh M (OPMYJIHMPOBAaTH COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHON NEATENBHOCTH H
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIHO COCTAaBJIATH IJIaH PELICHHS MPOOJIeMBbl C Y4ETOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEANIOYTEHUI; 1aBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U IPOSBICHUIO IIMPOKOW SPYIUIMH B Pa3HBIX 00JIACTSIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON peQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JIEHCTBHIA U
MBICIMTENbHBIX MPOLECCOB, UX PE3yJbTaTOB U OCHOBAaHMI, MCIIOIb30BaTh NMPUEMBI pediaekcuu
JUI OLICHKU CUTYalllH, BHIOOpa BEPHOT'O PEIICHHUS;

YMETb OLICHMBAaTh PUCKH U CBOEBPEMEHHO IPUHHUMATh PELIEHUS 110 UX CHWKEHUIO; IPUHUMATh
MOTHUBBI U apTyMEHTBI IPYIUX PH aHAIU3E PE3yIbTaTOB ACSITEIBHOCTH;

3) npuHsaTue cebd U OPYTUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUK JPYroro 4ejaoBeka.

[NPEIMETHHE PE3YJIBTATH

[IpenMeTHBIe pe3yibTaThl OCBOCHHUS COJEpKaHUs ydeOHoro mpenmera «buonmorus» Ha
yriIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha oOecreueHrne nNpoGuiIbHOTO 00ydYeHUsT 00yJaroITuXCs
ouonorur. OHHM BKIIOYAIOT: creuuduyeckue sl OMOJIOTUM HAy4yHbIe 3HAHUS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEHMIO, HUHTEpIpETalUd U MpeoOpa3oBaHUIO 3HAHWUN, BUIBI
JESTeIbHOCTH O TONYYEHUIO HOBBIX 3HAHWW M MX MPUMEHEHHUIO B PA3IUYHBIX y4eOHBIX, a
TaK)Xe B peajbHBbIX KU3HEHHBIX CUTyalusax. [IpenMeTHbie pe3yabTaThl MPeCTaBICHbI IO T0/1aM
W3y4YEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUs yueOHOro npeameta «buonorusi» B 10 kracce NOMKHBI
OTpa)aTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE W POJM OMOJOTHU B CHCTEME €CTECTBEHHBIX HAYK, B
(hOpMUPOBaHUM €CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B TO3HAHUHM 3aKOHOB MPUPOIBI U
perieHuu mpo0IeM PaIMOHATEHOTO MTPUPOIOTIONB30BAHMS, O BKJIaI€ POCCUHUCKHUX U 3apYOCIKHBIX
yU4€HBIX B Pa3BUTHE OUOIIOTHH;

BIIQJICHUE CHUCTEMOW OMOJIOTHYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
OMOJIOTUYECKHEe TEPMHUHBI U TIOHATUS (KU3HB, KJIETKA, OpPraHu3M, MeTaboJi3M, TOMeocTas,
CaMOPETYJIAIHS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, H3MEHYHUBOCTh, POCT U Pa3BUTHE),
ouonorndeckue Tteopuu (knerounas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpPOMOCOMHasi Teopusi HacieAcTBeHHOCTH T. Moprana), yaenus (H. U. BaBunosa - o menTpax
MHOT000pa3usi U MPOUCXOXKIEHHUS KYIbTYpHBIX PAaCTEHUH), 3aKOHBI (€AUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUS, PACIIEIIIICHUS, YUCTOTHI TaMET, HE3aBHCUMOTO HacienaoBanus . Menmens,
TOMOJIOTUYECKUX PSJAOB B HaclieqCcTBeHHOW u3MmeHunBoct H. W. BaBuioa), mpuHIUIBI
(KOMIIJIEMEHTApPHOCTH);

BIIQJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TO3HAHUS, HCIOJB3yeMbIX B OHOJIOTHYECKHX
HCCIIEIOBAHUSX JKUBBIX 00BEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ACHUE, SKCTIEPUMEHT);

YMEHHUE BBIJEIATh CYUIECTBEHHbIE TMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,



OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHcJe OakTepuii, TpubOB, pacTeHHIA,
KMBOTHBIX U UYEJIOBEKA, CTPOCHUSI OPTaHOB M CHCTEM OpPIaHOB PACTEHHil, )KUBOTHBIX, YEIOBEKA,
MIPOLIECCOB  KU3HEACSITEIbHOCTH, MPOTEKAIOIIUX B OpPraHW3Max pacTeHUU, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTMUECKUX MPOIIECCOB: OOMEHA BEIIECTB (MeTaboIn3M), PEeBpaIlieHHs YHEPTUH,
Opo’KeHHUs, aBTOTPO(HOr0 U reTepOoTPOPHOro TUIOB MUTAaHUS, (HOTOCHHTE3a MU XEMOCHHTE3a,
MHUTO33, MeH03a, TaMeTOreHe3a, IMOprUoreHes3a, NoCTIMOPHUOHATLHOTO PAa3BUTHS, PA3MHOKEHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJICHCTBUS T'€HOB, TeTepo3Hca,
MCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKIY OPraHOMJaMU KIETKM M HX (DYyHKUUAMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEH M MX (QYHKUIUAMHU, MEXKITY OPraHaMH U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W 4YeJOBEeKa M UX (YHKUUAMHU, MEXAY CHCTEMaMH OpPraHOB U HUX
(GyHKIMAMHU, MEXIY dTarmaMd OOMEHa BEIIECTB, dTalaMy KJIETOYHOTO IUKJIA M >KU3HEHHBIX
IMKIOB OPraHMW3MOB, JTalmamMH SMOPHOHAIBHOTO pPAa3BUTHUS, TEHOTHIIOM U (DEHOTHIIOM,
¢deHoTUNIOM H (haKTOpamMH Cpeibl OOUTAHHUS;

YMEHHUE BBISBIATH OTJIMYUTENbHbIE MPU3HAKUA J>KUBBIX CHCTEM, B TOM 4YHCIIE DPAaCTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OMOJOTHYECKYI0 TEPMHUHOJIOTUIO U
CHMBOJIMKY JUJIsl TOKA3aTeIbCTBA POACTBA OPTaHM3MOB Pa3HBIX CUCTEMATHUECKUX TPYIIIT;

YMEHHE pellaTh OMOJIOTUYECKUE 33aJ]a4M, BBISBISATH MPUUMHHO-CIICACTBEHHBIE CBSI3U MEXKIY
HCCIIeyeMbIMH OMOJIOTMYECKHMHU TPOLIECCAMH U SIBJICHUSMH, JIeNIaTh BBIBOABI U TMPOTHO3BI HA
OCHOBaHUU TMOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIOJHATh J1A0OpATOpHbIE U IPAKTHUECKHUE padoThl, cOONIOAATh IpaBWia IMpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBUIBUTATh THUIIOTE3bI, MPOBEPATH MX IKCHEPUMEHTAIBHBIMU  CPEJICTBAMHU,
dbopMynupys 1edb UCCIAEA0BaHNS, aHAIM3UPOBATH MMOTYYSHHBIE PE3YIbTAThl U JIENIaTh BBIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4E€OHO-UCCIIENOBATENHCKOM pabdoTe MO OHOJIOTHH, JKOJOTHH U
MEAHIIMHE, TPOBOJAMMOI Ha 0a3ze IIKOJBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEICTaBIAThH
MOJTyYCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

yYMEHHE OIIEHUBATh ITUYECKUE ACTIEKThl COBPEMEHHBIX UCCIEeI0BAaHUI B 0071acTH OMOIOTHH U
MEIUIUHBl (KIIOHUPOBAaHHWE, WCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpPAaBICHHOE HM3MEHEHHE
TeHOMa M CO3/ITaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBHIOOp Oymymied mpodeccHoHambHON AESITENIbHOCTH B
o0acTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITBCKOTO XO035HCTBA, MUIIEBOM
MPOMBIIIIICHHOCTH, YIIyOIsITh TO3HABATENbHBIM WHTEpPEC, HAlpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH NpoPeccHd U TPOJODKEHHE OHOJIOrMYecKoro oOpa3oBaHUs B
OpTaHU3aIMIX CPEAHET0 MPOPECCHOHATBHOTO H BBICIIIETO 00pa30BaHusI.

[IpenmeTHbie pe3ynbTaThl OCBOCHUS yueOHOro npenmeta «buonorus» B /1 kracce NOMKHbBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUWA O MECTE M POJIM OUOJIOTUM B CHUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHHI MHpPA, B TIO3HAHUH 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJIEM YeOBEYEeCTBa, a TaKKe B PEIICHHH BOIPOCOB
paIMOHATFHOTO TIPUPOIOTIONBF30BaHUS, W B (OPMHPOBAHWU IIEHHOCTHOTO OTHOIICHUS K
pUpoJie, OOILIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTUH;

YMEHHUE BIIQJIETh CHUCTEMOW OHMOJOrMYECKMX 3HAHHM, KOTOpas BKIIOYAET ONpEAEICHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOIOJAralmmuxX OHOJIOTMYEeCKHMX TEPMHHOB M TOHATUN (BUI,
sKocucTema, Ouocgepa), Ouomormueckue Teopuu (dBoirorMoHHas Teopus Y. JlapBuHa,
CUHTETHYECKass Teopus 3Boyoruu), ydeHus (A. H. CeeproBa - 0 MyTSX W HalpaBICHUSAX
spommonnu, B.W. Bepuaackoro - o 6uocdepe), 3akoHbl (reHeTHUecKoro paBHoBecus k. Xapau
n B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. Bbapa), npasuwna (Mmunumyma FO. JInbOuxa,



AKOJIOTUYECKON MUpaMUIbl SHEPTUH ), THIOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepTa);

yMEHUE BIAJETh OCHOBHBIMHM METOJAMHM HAyYHOTO [IO3HAHMS, UCIOJb3YEeMbIMH B
OMOJOTMYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M JKOCHCTEM (OMUCaHUE, HU3MEpEeHHeE,
HaOII0/IeHNE, PKCIIEPUMEHT), CIIOCOOAMU BBISBIICHUS M OIICHKH AHTPOIIOTCHHBIX U3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPH3HAKU: BHUJIOB, OWOTEOIICHO30B, JKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIONIETO, IBMXKYIIETO M Pa3pbIBAIOIIEIO E€CTECTBEHHOIO O0TOOpa,
QJJIONIATPUYECKOTO ¥ CUMIIATPUUYECKOTO BUI000PA30BAHUS, BIUSHUAS ABMKYIIUX CHUJT SBOJFOIHH
Ha reHO(OH]I MOMYJSALIUHU, PUCTIOCOOIEHHOCTH OPraHU3MOB K cpefie oOuTaHusl, uyepeloBaHus
HaIpaBJICHUH HBOJIIOIMHU, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOLECCAMHU 3BOJIOLMH, IBWKYIIMMHU CUIAMHU
AQHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3JIUYHBIX DJKOCHUCTEM M IPHUCIOCOOJECHUSAMH K HHUM
OpraHU3MOB;

YMEHHUE BBISIBIIATh OTJIMUUTEIbHBIE MPU3HAKUA KUBBIX CHUCTEM, MPUCITOCOOJIECHHOCTh BUIOB K
cpene obutaHusa, aOMOTHUECKUX U OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX M3MEHEHUH B IKOCHCTEMaX CBOSH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTryMEHTHI, OMOJOTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY [UJISl JIOKa3aTelIbCTBAa POJCTBA OPraHM3MOB pPa3HbIX CHUCTEMATHYECKUX TPYIIII,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOMTAHMS, €IUHCTBA YEIOBEUECKHX pac, HEOOXOAMMOCTH
COXpaHEHUS MHOTO000pa3usi BHJOB M KOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MPHUPOILI U
YEJI0BEYECTBA;

yMEHHUE perniaTh OMOJIOTHYECKHUE 3a/1auH, BBISBIATH MPUUYWHHO-CIICICTBEHHBIC CBSI3H MEXKIY
UCCIIeTyeMbIMU OMOJIOTUYECKUMU TMPOIIECCaMU U SIBICHUSIMU, JIEJaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHH TOJYUEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOIHATH JaOOpAaTOpHBIE UM TPAKTHUECKHWE pabOThl, COOMIOAATH MpaBHIA MPHU
pabote ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CpPEICTBaMH,
dhopmynupys 1€ UCCIEA0BaHUs, aHATM3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI U J€JIaTh BHIBOIBI;

YMEHHME Y4YacTBOBaTh B Y4eOHO-HCCIEAOBATEIbCKOM paboTe Mo OHOJOTHH, SKOJIOTHH U
MEJHUIIMHE, TTPOBOJUMOIN Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U MYOJUYHO MPEACTABIATH
MOJIy4YeHHBIE PE3YNbTaThl HA YYEHUUYECKUX KOH(PEPEHIINAX;

yMEHHE OIIEHUBaTh THUIOTE3bl M TEOPHUH O TPOUCXOXKIECHUU >KU3HHU, YelIOBEeKa U
YeNOBEYEeCKHX pac, O MPUYMHAX, MOCIEACTBHSIX MU CMOco0ax MNPEeaOTBPAIICHUS TI00ATbHBIX
M3MeHEeHu B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBINM BBIOOp Oyaymiel mpodecCHOHATbHOU AeSITeNFHOCTH B
00JyacTu OMOJIOTUH, FKOJIOTHUH, TTPUPOOTIOIH30BAHMS, METUIIMHBI, OMOTEXHOJIOTHH, IICHXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO03541CTBA, MHUIIEBON MPOMBIIIEHHOCTH, YIIIyOJIsSTh O3HABATEIbHBIMI
WHTEpEC, HAIIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIEH MPOPECCUU U MPOJTOHKCHIE
OMOJIOTMYecKoro 00pa3oBaHMsl B OPraHU3alUsAX CPEAHEr0 MPO(PECCHOHAILHOTO M BBICIIETO
oOpazoBaHws.






TemaTnueckoe miannposanue 10 kuace (102 4./Hen)

JI;J‘}_)H HanMeHnoBaHue pa3jeioB U TeM NPOrpaMMbl KoanyecTBO 4acoB DieKTpPOHHbIE
Bcer KoHTposbHbIE MpakTuy (uudpoBbie)
0 padoret ecKme o0pa3oBaTeJIbHbIE
padoThI pecypebl
1 bronorns kak Hayka 1
2 PKuBble CHCTEMBI U X U3y4YCHUE 2 1
3 bronorust KIeTku 2
4 XuMHUUecKasi OpraHu3alus KIeTKH 10
5 Crpoenure u GyHKINU KICTKH 8
6 OOMEH BELISCTB U NPEBpaIllCHUE SHEPTUHU B KIICTKE 9 4
7 Hacnencreennast nadopMaIus u peanuzanus e€ B KIETKE 9
8 YKu3HEHHBIN UK KIETKH 6 2
9 CrpoeHre 1 (PyHKIHUU OPraHu3MOB 17 3
10 PazMHOXEHHE U pa3BUTHE OPTaHU3MOB 8 3
11 ['eHeTHKa - HayKa O HACJEICTBEHHOCTH U N3MEHYHBOCTH OPTaHU3MOB 2 1
12 3aKOHOMEPHOCTH HACIIEJICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH H3MEHINBOCTH 6 2
14 ['eHeTHKA YeIoBeKa 3 1
15 Cenexuus OpraHu3MoB 4 3
16 buoTexHonorus u cUHTETHYECKas ONOIOTHS 4 1
17 PesepBHOE BpeMs 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 29




11 KJIACC

Ne i/n HanmeHoBaHuUe pa3/e10B H TeM NPOrpaMMbI KoJinuecTBO yacos DJeKTPOHHBIE
Bcero KonTposbHbIe IIpakTuyeckue (uudposbie)
padoTsI padoTeI o0pa3oBaTeJIbHbIE
pecypcebl
1 3aposkaeHNe U Pa3BUTHE IBOJTIONUOHHBIX ITPEACTaBICHUH o
OmoJOTHHN
2 MuKpo3BOTIONHNA U €€ pe3yIbTaThl 14 2
3 MaxkposBouTtoLius v €€ pe3ynbTaThl 6
4 IIponcxoxaeHNE U Pa3BUTHE KU3HA Ha 3eMiTe 15 1.5
5 [IponcxoxkieHue YeoBeKa - aHTPOTIOTeHE3 10 1
6 JKOJIOTHSI — HayKa O B3aUMOOTHOIICHHUSX OPTaHU3MOB U 3 0.5
HaJIOPraHU3MEHHBIX CUCTEM C OKPY’KaroIe cpeaon
7 Opranu3Msbl 1 cpefia 0OuTaHusSL 9 1.5
te] DKOJIOTHS BUJIOB U MOTTYJISILIAIA 9 0.5
9 JKOJIOTHS COOOIIECTB. DKOJIOTHYECKHE CHCTEMBI 12 0.5
10 buocdepa - riodanbHas SKocUCTEMa 6
11 UesioBeK 1 OKpYKaroIas cpesa 6
12 PesepBHOE BpeMs 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IToypounoe mianupoBanue 10 kiacc

Ne  [Temaypoka KouniecTso 1acos D/1eKTpOoHHBIE HH(POBBIE 06PA30BATENbHbIE pecypChl

n/ Beer [on IMpak

1 ° TPOJI [THYec fata

A . H3y4YeHHst
e padoT
pado b1
ThbI
1 BHOTOT WS KAK KOMILTEKCHAS HAYKA W KAK 4acTh 1 1 https://resh.edu.ru/subiect/lesson/3827/
COBPEMEHHOI0 00IIIeCTBA
2 PKuBbIE CHCTEMBI M HX CBOHCTBA 1 https://www.voutube.com/watch?v=SoHkTau2BUw
list=PLaU6VDVRpuoiTLeXcIBiRZ2J0h2BabiUJ index=1
pp=iAOB
3 'YpoBHEBas OpraHU3anys KUBBIX CHCTEM 1
4 VcTopust OTKPBITHS 1 W3yserns kieTki. Kierounas 1 https://resh.edu.ru/subiect/lesson/5383/
TEOpHsI

S MeTo/1bI MOJIEKYJIIPHON M KJIIETOUHOM OMOJIOTHH. 1 1 https://www.voutube.com/watch?v=GzTO2vLzvL A
[MpakTuueckas padbora «/3yueHne METOIOB KIETOUHON list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BghiUJ
ouonorun (xpomarorpadus, 3aeKTpodopes, index=4 pp=iAOB
muddepennmansaoe nenTpudyruposanue, [11P)»

6 XMMUECKUH COCTAB KIETKH 1 https://www.voutube.com/watch?v= 15IV-fvl KLc
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BghiUJ index=6
pp=iAOB

7 MuHepaTbHbIE BEIECTBA KIETKH, HX GHONOrHYeCKas 1 https://resh.edu.ru/subiect/lesson/5397/

poJib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/

Opra"myecKue BEeIecTBa KISTKH — OCITKH.
JlaboparopHas padota «O0OHapy)eHHE OCIIKOB C
MOMOIIHIO KAUECTBEHHBIX PEAKITUI

https://resh.edu.ru/subject/lesson/3840/

https://www.youtube.com/watch?v=IKstGzYECKQ

Hst=PLgU6VDvRpuoiTLeXdBiRZ2J0h2BghjUJ

index=7 pp=iAQB

& CroticTBa, knaccuduraims u GyHKiu 6eKos https://www.youtube.com/watch?v=IKstGzYECKQ
Hst=PLgU6VDVRpuoiTLeXdBiRZ2J0h2BghjUJ
index=7 pp=iAQB

10 (Opranndeckue BemecTBa KIETKH — YIIIEBO/IbI https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQffi6OAzr[w
Hst=PLgU6VDVRpuoiTLeXdBiRZ2J0h2BghjUJ
index=9 pp=iAQB

11 OpraHMyecKre BEIECTBA KIETKA — JINITHIBI https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb Y
Hst=PLgU6VDVRpuoiTLeXdBiRZ2J0h2BghjUJ
index=10 pp=iAQB

12 Hyxennossre kucnotst. JJHK n PHK. JTa6opatopHas https://resh.edu.ru/subject/lesson/3840/

pabora «VcciienoBanrue HyKJIEHHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIICTOK paSJ’II/I‘IHBIX OpI‘aHI/ISMOB))
13 Crpoene u bynximn AT®. Jlpyrue https://resh.edu.ru/subject/lesson/3840/
HykneosuaTpudocdarsr (HTD)
14 CexsennpoBanne JJHK. MeToibl TeHOMHKH, https://www.youtube.com/watch?v=BD 60Whzvf A
TPaHCKPUIITOMHKH, TIPOTEOMHKN list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=11 pp=iAQB
15 MeToabl cTpyKTypHO# 6nonorur CaMocTosITeNbHAs
padota Ne 1 "Xumuueckuii cocTaB KIeTKH'"(TeCT)

16 Turbl kiieTok. [IpokaproTHUecKas KiieTKa https://resh.edu.ru/subject/lesson/1587/

17 Crpoenne sykapuoTHyeckoii kietku. [Ipaxtuueckas https://resh.edu.ru/subiect/lesson/1588/

pabota «/3ydeHue CBONCTB KIETOYHON MEMOpPaHbDy

18 IIoBEpXHOCTHBIN anmnapar KJIETKH

19 HemMeMOpaHHBIE OPraHOMIbI KIIETKH



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/

20

[loryaBTOHOMHBIE OpPTaHOWBI KIETKH: MUTOXOHJIPHH,
mtactupl. JlaboparopHas padora «VccienoBanue

[J1a3MOJIM3a U ACIIIa3MOJIM3a B PACTUTECIIbHBIX KIICTKaX»

https://resh.edu.ru/subiect/lesson/3847/

21

Crpoenue u QyHKIUY sIpa

22

OI[HOMGM6paHHI)IC OpraHouabl KJICTKHU. HpaKTI/I‘-ICCKa}I
pa60Ta «I/I3yqune JBWXKCHHA TUTOILIIa3MbI B

PACTUTCJIBHBIX KIICTKAX»

[e=y

23

CpaBHHUTENBHASI XapaKTEPUCTHKA KIETOK 3YKApHOT.
JlaboparopHas pabota «/3ydeHue CTpOCHUS KISTOK
pa3IMuUHBIX OpraHu3MoB» CaMocTosTelbHas padora No 2

"Crpoenue 1 (yHKIIUU OPTraHOUIOB KICTKH"

24

ACCUMIIIALIAS U TUCCUMUJISIIIUS — JIBE CTOPOHBI
MeTabonan3ma. Tunsl oOMeHa BemiecTB. JlaboparopHast
pabota «/3ydyeHne KaTaTuTHIECKOW aKTUBHOCTH

(hepMEHTOB (Ha MPUMEpPE aMIJIa3bl U KaTajia3bl)

https://resh.edu.ru/subiect/lesson/2486/

25

DepMEHTATUBHBIA XapaKTEP PEAKIIUHA KIIETOYHOT O
MeTabonm3ma. JlaboparopHas pabora «M3ydeHue
(epMEHTATHBHOTO PaCIICIUICHUS TEPOKCHIA BOAOPOIA B

PACTUTCIILHBIX U )KUBOTHBIX KJICTKAX»

26

benku-akTUBaTOpPHI U OEJIKU-MHIMOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHa BEIIECTB

28

dorocunTes

https://resh.edu.ru/subject/lesson/3917/

29

Xemocunres. JJabopatopnas pabora «CpaBHeHHE

MporeccoB (POTOCHHTE3a U XEMOCHHTE3a»

[ T R Y =

30

AHa3poOHbIe OpraHu3Mbl. Buasl O6poxeHust.
JlaGoparophast pabota «CpaBHEHHE POLIECCOB OPOKEHUS]

W JAbIXaHUsI»

31

A3p06HBIe OpraHu3MBblI. OTaIbl OHEPreTUICCKOro oOMeHa

=Y

https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

32 DHeprus MeMOpPaHHOI'0 TpaarueHTa NpoToHoB. CUHTE3 1
AT®: pabora mporoHHONH AT®D-CHHATA3BI

33 Peakuyy MaTpUYHOTO CUHTE3a 1

34 Tpanckpunums — MaTpuuHblii cuaTe3 PHK 1 https://resh.edu.ru/subject/lesson/5352/

35 TpaHCIAIMs U €€ dTaIlbl 1 https://resh.edu.ru/subject/lesson/3917/

36 KoMpoBanie aMHHOKHCIOT. Poith puGOCOM B 1 https://resh.edu.ru/subject/lesson/5352/
OrocuHTe3e Oenka

37 Oprasu3aiysi FeHOMa y IPOKAPHOT M AYKapUOT 1 https://resh.edu.ru/subject/lesson/3939/

38 1 https://yandex.ru/video/preview/168264230179934
MoutekyspHbIE MEXaHU3MBbI SKCIIPECCUU TCHOB Y 14382 7text=04 D0%B 206D 0% B8%D0%B4%D0%B
hykapuot. CamocrositenbHas padora Ne 3 "OOMeH
BEIICCTB U SHEprun' 5%D0%BE%D1%83%D1%80%D0%BE%D0%BA

%D0%B8%20%D0%BA%20%D1%83%D1%87%
D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%
D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B 1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%

39 BHPyChI — BHEKJIETOUHbIE (OPMBI KU3HH 1 OGJHIaTHbIE 1 https://resh.edu.ru/subiect/lesson/3939/
napasuThl. [IpakTnueckas padota «Co3aanue MOIEIU
BHUPYCa»

40 BupycHbIe 3a60/1€BaHHS YeT0BEKa, KHBOTHBIX, PACTEHH 1 https://resh.edu.ru/subiect/lesson/3939/

41 HaHOoTEXHOIOrMHY B OMOJIOTHH ¥ MEIULINHE 1

42 KH3HEHHBIN UK KIIETKH 1 https://resh.edu.ru/subiect/lesson/3927/

43 MaTtpuunsiii cuates JJTHK 1

44 Xpomocomsl. JlabopaTopHas pabota «M3yueHue 1 https://www.voutube.com/watch?v=-kTF5eSIdJA
XPOMOCOM Ha TOTOBBIX MHUKpOIIpEmapaTaxy list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbiUJ

index=13 pp=iAOB

45 JleaeHue KIETKH — MHUTO3 1 https://resh.edu.ru/subiect/lesson/3927/

46 1

Tuns! ki1eTok. Kaprokunes u nurokuHes. JlaboparopHas
pabota «HaOroeHre MUTO3a B KJIE€TKaX KOHUHKA

KOpEIKa JIyka (Ha TOTOBBIX MHKpOIIpEIiapaTax )



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://resh.edu.ru/subject/lesson/3927/

47 Perynsmus )KU3HEHHOTO IIMKIIA Ki1eTok KoHTponbHas 1 https://www.voutube.com/watch?v=bgGhE50XcL w
pabota Ne 1 "Kinerka" list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghiUJ
index=12 pp=iAOB
48 OpranusM Kak erHOE I1eI0¢ 1 https://resh.edu.ru/subiect/lesson/6770/
49 Txanu pactenwnii. Jlaboparopras padora «3yuenne 1
TKaHEH pacTeHH
0 Tkanw )KUBOTHBIX M YesioBeka. JlabopartopHas paborta 1
«3ydyeHne TKaHeH JKUBOTHBIX)»
o1 Opranbsl. CrcreMbl opranoB. JlabopatopHas padorta 1
«/3ydeHre opraHoB IBETKOBOTO PACTCHUS
52 Ornopa Tejia OpraHu3MOoB 1
53 JIBr>KEeHUE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [luTanne opraHM3MOB 1
55 [IuTaHue TO3BOHOYHBIX JKMBOTHBIX. HI/IIIIeBapI/ITeHI)Ha}I 1
cHCcTEeMa YelloBeKa
56 JlpIXaHHue OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHuE TTO3BOHOYHBIX JKUBOTHBIX U YEIOBEKA 1
58  [TpaHcriopT BewecTs y OpraHH3MoB 1 https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpPOBEHOCHAS CHCTEMA TIO3BOHOUHBIX KHBOTHBIX 1 1 https://resh.edu.ru/subject/lesson/1581/
YenoBeKa
60 Bboieienne y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 MMMyHHas cucteMa 4esoBeka 1
63 Pa3npaxuMocTh U peryssiiys y OpraHu3MoB 1
64 ['yMOpasbHasi pEryJIsims U SHIOKPHHHAS CHCTEMA 1 https://resh.edu.ru/subject/lesson/2458/
PKUBOTHBIX U YeJIOBEKa
65 DopMbI pa3MHOKEHHSI OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TooBOE pa3sMHOKEHHE 1
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/



https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

["amerorene3. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX KJICTOK.
JlaGoparopHas padota «/3yueHue cTpoeHus MOI0BBIX
KJIETOK Ha TOTOBBIX MHUKPOIIPETapaTax»

=

69

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTUC OPTaHU3MOB — OHTOI'CHE3

https://resh.edu.ru/subject/lesson/5630/

70

3akiaaKa OpraHOB M TKAHEH M3 3apOIBIIIEBEIX JIUCTKOB

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3BuTHe XUBOTHEIX. JlabopaTopHas padoTa
«BbIsBIIEHUE TPU3HAKOB CXOJCTBA 3apOIbIIIei

IIO3BOHOYHBIX ) KHUBOTHBIX»

=

72

PasmHOXeHHe U pa3BuThe pacteHuid. JlabopaTopHas
pabota «CTpoeHne OpraHoB pa3MHOKEHUS! BBICILINX
pacTeHui» JKru3HeHHbIE HUKIIBI PACTCHUN.
CamocrosTensHast pabota Ne 4"PazMHOXEeHUE U pa3BUTHE

OpraHu3MoB"

https://resh.edu.ru/subject/lesson/5359/

73

I/ICTOpI/IH CTaHOBJICHUSA U Pa3BUTUA I'CHECTUKU KaK HAYKHU

74

(OCHOBHBIC MOHATHSI U CUMBOJIBI TeHEeTHKH. JlabopaTtopHas
padota «JIpo3oduiia kak 00BEKT FreHETUYECKUX

M CCIIEIOBAHUI

[e=y

75

3aKOHOMEPHOCTH HACIIEI0OBAHMUS TIPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipakrudeckas padbora
"N3y4yeHne pe3yabTaToB MOHOTUOPHUIHOTO CKpPEIIUBAHMUS
y 1po3oduisr"

https://resh.edu.ru/subject/lesson/5386/

76

I{uTosornyeckre OCHOBbI MOHOTHOPHIHOTO

CKpEILMBaHUS

https://resh.edu.ru/subject/lesson/5386/

77

AHanm3upyrolee ckpenuBanue. HemomHoe

JOMUHUPOBAHUC

78

JlurubpuaHoe ckpenuBanue. [IpakTuueckas padora
«3yueHne pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y

TPO30(IITEI

[E=y

https://resh.edu.ru/subiect/lesson/4725/

79

IluTonornaeckue OCHOBBI TUTHOPHUTHOTO CKPEITHBAHHUS.

Pemntenne 3amad no reHEeTHUKE

=

https://resh.edu.ru/subiect/lesson/4725/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/

80 CLIeTUICHHOE HACIICIOBAaHUE TIPU3HAKOB 1 https://resh.edu.ru/subiect/lesson/4755/
81 XpOMOCOMHas TEOPHSI HACIICJCTBEHHOCTH 1
82 ['eneTnka mosia 1
83 ["eHOTHII KaK LIeJI0CTHAs CUCTEMA 1
84 ['eHeTHYECKUIT KOHTPOJIb Pa3BUTHSI PACTCHUM, )KUBOTHBIX 1
1 yenoBeka PellleHue 3a71a4 1o reHeTHKE.
85 M3MeHYHBOCTE IPU3HAKOB. BHUIBI H3MEHUHBOCTH 1 https://resh.edu.ru/subiect/lesson/5387/
86 MonuprkanrnoHHass U3MEHYHBOCTh 1 https://resh.edu.ru/subiect/lesson/5387/
87 BapuauroHHBIN psl U BapHallUOHHAS! KPUBas. 1
JlaboparopHas pabota «lccieqoBanne 3aKOHOMEPHOCTEH
Mo In(DUKaMOHHON m3MeHdnBocTU. [locTpoeHue
BApUALIMOHHOTO psila U BapUaLOHHOW KPUBOM»
38 I eHOTHIIMYCCKAs H3MCHIMBOCTE. KoMOHHATHRHAS 1 https://resh.edu.ru/subiect/lesson/5387/
M3MEHYUBOCTD
89 MyTaUHOHHAS H3MEHUHBOCT. [IpakTHecKas paboTa 1 https://resh.edu.ru/subiect/lesson/5387/
«MyTtanuu y apo30¢uiibl (Ha TOTOBBIX
MUKPOIIPETIapaTax)»
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIiecca. DNUTeHEeTHKA 1
1 DIIMT€HOMUKA
91 [enernka uenoneka. [IpakTHueckas paboTa 1 https://resh.edu.ru/subject/lesson/3653/
«CocraBJeHre U aHAITU3 POIAOCIOBHO»
92 MeTo/1bl MEAUITUHCKON NeHETUKH 1 https://resh.edu.ru/subject/lesson/3653/
93 3Haqu1/Ie MG}IHHHHCKOﬁ TCHCTUKH B HpeZ[OTBpaIHeHI/II/I nu 1
JIEYCHUN T€HETHYECKUX 3a00JIEBAaHUI YEIIOBEKA.
camocTosTensHas padora Ne 5 "I'enernka"
94 1 https://resh.edu.ru/subject/lesson/3861/

OcHOBHBIC MOHATHS cejiekiuu. JlabopaTopHas padora
«3ydyeHne copTOB KyJIbTYPHBIX PACTECHUI U ITOPOJ,

JAOMAITHUX )KUBOTHBIX))



https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/

95 MeTosIb! CeNeKIMOnHOi paGoTeL. JIabopaTopHas pabota 1 1 https://resh.edu.ru/subject/lesson/3861/
«I3yueHrne METO/IOB CEJIEKIINUA PACTCHUIN

96 TTOCTHIKEHHS CENEKINH PACTEHHiH ¥ KHBOTHBIX. 1 1 https://resh.edu.ru/subject/lesson/3861/
IIpaktrueckas padora «IIpuBUBKa pacTeHUI

o7 CoxpaHeHne, U3ydeHNe U UCTIOIh30BAHNE T€HETHIECKUX 1
pecypcoB

98 BHOTEXHOMOTHS KaK HayKa M OTPacib POH3BOJICTBA. 1 1 https://resh.edu.ru/subject/lesson/3939/
ITpakTudeckas pabora «M3ydeHne 0ObEKTOB
OMOTEXHOIOT UM

99 (OCHOBHEBIE HAITPABIIEHUS] CHHTETHUECKOI OMOTIOTHI 1

100 [XpomocomHas ¥ TeHHAs] HHXKEHEPHUS 1

101 MenunuHckue onotexHooruu KontponbHas pabora Ne 2 1
"I"eneTHKa ¥ cejekusa"

102 PeseprHblii ypok. [ToBTOpeHue, 00o0IIeHNE, 1
cucTemaru3anus 3HaHui Mroroeas padota 3a kype 10
enacca

OBILEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 30



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

11 KJIACC

Ne  |[Tema ypoka KosimuecTBo 4acoB o 1eKTpPOHHBIE
n/ Bcero Kon Mpak a uudposbie
n Tpon  [rmuec YT loGpazoBareabubIe
bHBI  [KHE e PECYPCRI
e padoTt "
pado bl
Thl
1 OBomonnonHas teopus Y. lapsuna 1
2 JIBrOKyIIME CHITBI 3BOJIIOLIMY BUI0B 10 Y. JlapBuny 1
3 Bopr0a 3a cymiecTBOBaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIA 0TOOD 1
4 DopMupoBaHTE CHHTETHIECKOW TEOPHH SBOIIOIIAN 1
3) JTanbl 5BOJIOLHOHHOTO MIPOLECcCa: MUKPOIBOIIOLMS X MAKPOIBOIFOLIHS 1
6 [Momynsims — 31eMeHTapHask eAUHHUIIA YBOTIONUT 1
U 3akoH renernueckoro pasHosecus [x. Xapau, B. BaitnGepra. Jlabopatopras 1 0.5
pabota «BpIsiBIeHHE N3MEHYMBOCTH Y 0cO0€i OTHOrO BHIa»
3 DneMeHTapHbIE (PaKTOPBI IBOJTFOIUH 1
0 DddexT ocHoBarens. D dekT OyThUIOUHOTO FOPJIBIIIKA 1
10  Murpauuu. M3onsamuu nonysiuii: reorpaduyeckas, Onoaormyeckas 1
11  |EcrecTBeHHBIN 0TOOP — HANPABISIONIHNHA (HaKTOP SBOIIOIUU 1
12 [[Tonmosoi otOOp 1
13 [TprcnocoOIeHHOCTh OPTaHU3MOB KaK Pe3yJIbTaT MUKPOIBOIOIUH. 1 0.5
JlabGopaTopHas padota «3ydeHune apoMop(}o30B 1 HAMOATATITAIINN Y PACTCHUI U
PKIBOTHBIX)
14 1 0.5

[Ipumeps! pHUCIIOCOOIEHU Y OPTaHU3MOB: MOP(OIOTHYECKHE,
(bu3noornyeckue, OMOXMMUYECKHUE, ITOBeneHYeckue. JlabopaTopHas padora

«[IpucriocoGieHnst OpraHU3MOB U UX OTHOCHTEIIBHAS LIEIeCO00Pa3HOCThY




15 Bwu, ero kputepuu u cTpykTypa. JlaboparopHas pabora «CpaBHEHHE BHIOB 110 1 0.5
MOP(]OIOTHIECKOMY KPUTEPHIO»

16  |CtpykTypa Buaa 1

17  BugooOpa3zoBaHHe Kak pe3yiIbTaT MUKPOIBOIIOIHN 1

18 CBs13b MUKPOIBOJTFOITUH M SITHIEMHOIOT I 1

19  [MakposBomonus. [TaneonTONOrHYeCKre METOIBI M3YYEHHS 3BOJOIINN 1

20  |buoreorpadudeckue METOAbI U3YUSHHS YBOIFOIIUN 1

21 IMOPHOIOTUYECKUE U CPABHUTEIBHO-MOP(OIOTHIECKAE METOIBI N3YUCHUS 1
HBOJTIOIIN

22 MoneKyIIpHO-TeHeTHUECKUE, OMOXUMHUECKIE U MATEMaTHUECKUE METOIbI 1
M3y9IEHHS YBOJIIOIIHN

23  |O0mue 3aKOHOMEPHOCTH JBOJIOIINN 1

24  |AnantuBHas paguanus. HepaBHOMEpPHOCTH TEMIIOB 3BONIONNU 1

25  |Hayunble rumoTe3sl MPOUCXOXKACHUS KU3HH Ha 3emIe 1

26  |[loHayuHble IPEACTABICHUS O 3aPOXKICHUY KU3HU 1

27  |OCHOBHBIE Talbl HEOPTAHUIECKOH IBOFOIIH 1

28 [urmoTe3s1 3apOXKACHUS YKU3HH 1

29 Ucropus 3emin u MeToabl e€ u3ydenus. JlaboparopHas pabora «M3yuenue n 1 0.5
OIMCAaHNE UCKOTIAEMBIX OCTATKOB JPEBHUX OPTaHU3MOBY

30 HavansHbIe 3TaIbl OpraHMYECKON IBOIIOIUH 1

31  [IBorOIMS SYKapUOT 1

32 |lOchoBHbIe Srams IBOJIIOLINHN pacTUTENbHOTO Mupa. [IpakTndeckas padbora 1 0.5
«/3ydenrie 0COOCHHOCTEH CTPOSHHS PAaCTEHHH Pa3HBIX OT/EIIOBY

33 |OcHOBHBIE 3TaIBI BOIIIOIUK KHUBOTHOTO MUPA 1

34 JBOJTIOLMS KUBOTHBIX. [IpakTndeckas padbota «M3yuenune ocodeHHOCTEH 1 0.5
CTPOCHUSI TO3BOHOYHBIX YKUBOTHBIX)

35 Pa3Butne xu3HN Ha 3eMJIie 110 3paM U epruoaM 1

36  |[MaccoBble BBIMHUpPaHHS — KOJIOTHUECKUE KPH3HUCHI MIPOILLIOTO 1

37  |CoBpeMEeHHBIH SKOJIOTHYECKHI KPU3HC, €F0 OCOOCHHOCTH 1

38  |CoBpeMeHHas crcTeMa OpraHMYECKOro IPOLIIOTO 1




39  |(OCHOBHBIC CHCTEMAaTHYECKHE TPYIITBI OPraHU3MOB 1

40  |AHTpOMOJIOTHSI — HayKa O YeJIOBEKe 1

41  |Pa3BUTHE MPEACTaBICHUHN O IPOUCXOKICHUH YETTOBEKA 1

42 IMecro uernoBeka B crcTeMe opranuueckoro mupa. Jlabopatopnas padota 1 0.5
«3yueHne ocoOEHHOCTEH CTPOCHHUSI CKelleTa YeJI0BeKa, CBA3aHHbBIX C
MPSMOXO0XKICHACM))

43 |/IBmKyIue CUITBI aHTPOTIOTeHE3a 1

44 ICooTHoweHNE GHOTOTHYECKX 1 COLMANTBHBIX (PaKTOPOB B aHTPOTIOTEHE3E 1

45 OCHOBHBIC CTaTUN aHTPOIIOTCHE3a 1

46  [[laneoreHeTwKa M MajeoreHOMHKA 1

47 [DBOJIOIUS COBPEMEHHOTO YEJIOBEKA 1

48 Yenoseueckne pacel. [IpakTinaeckas padora «M3ydeHne SKOIOTHIECKIX 1 0.5
aJanTaluil 4eJIoBeKa»

49 MeXIUCITUTUIMHAPHBIE METOABI AHTPOIIOJIOTHH 1

50  [3apokacHHE U pa3BUTHE 3KOJIOTHH 1

ol MeTobl skosioruu. JlabopaTopHas padota «M3yueHre METOIOB KOJIOTHUECKUX 1 0.5
HCCIIEA0OBAHUID)

52 3HaUeHNE YKOJIOTMUYECKUX 3HAHUU I YeJIOBEKA 1

53  [DKojorudyeckue GpakTopsl 1

54 |AGuotHueckue ¢dakropel. CBeT Kak skoyoruyeckuii pakrop. JlabopaTopHas 1 0.5
pabota «BpisiBIeHHE IPUCTTOCOOICHUI OPTaHU3MOB K BIHSIHUIO CBETa)

55 |AG T . 1 0.5

norudeckue hakropsl. Temreparypa Kak SKOJOTHYECKHH (HaKTop.

JIabGoparopHas pabora «BbIsBIeHHE IPUCTIOCOOIEHUM OPTaHI3MOB K BITUSTHUIO
TeMITEPaTyphD»

56 |AGuoTHueckue (hakTopel. BraxxHOCTh Kak sKoormdeckuii pakrop. JlaboparopHas 1 0.5
padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HBIX MECT OOUTAHUS

57  |Cpenbl oOuTaHUsl OPraHU3MOB 1

58  |brosIorHYeCKUE PUTMBI 1

59  DKusueHHble (GOPMBI OPraHU3MOB 1




60  |buoTHyeckue GakTOphI 1

61 Buauenne GuoTnyeckux B3AMMOREHCTBHI I CYIECTBOBAHMS OPTraHU3MOB B 1
cpeme oouTaHwMs

62  [DKoJOrMYecKHe XapaKTePUCTUKU MOMYIISIIUU 1

63 lOchoBHbIe MOKA3aTeH MOMYJISIIMN: YUCIIEHHOCTD, TNIOTHOCTD, BO3PACTHAS H 1
MOJIOBasi CTPYKTYpa

64 OcroBHEIe MoKasaTenn MOMYJISIIMN: POKIAEMOCTh, IPUPOCT, TEMIT pOCTa, 1
CMEPTHOCTb, MUTPAIHN

65  [Dkojoruyeckas CTpyKTypa MOMYJISIIHN 1

66 JIMHAMUKA TIOMYJISIAN ¥ e€ perysIus 1

67  [KpuBbIe pocTa YUCIEHHOCTH MOMyJsIuH. KpuBbie BBDKUBaHUS 1

68 Dxonormueckas muma Bupa. JlaboparopHas pabota «lIpucmocobnenus ceMsH 1 0.5
[PACTEHUH K PACCEIICHUIO

69 Bu kak cucTema Moy isiiui 1

70 3aKOHOMEPHOCTH MOBEIICHHS U MUTPAIHI dKUBOTHBIX 1

71  |Coo0I11ecTBO OPraHu3MOB — OHOLICHO3 1

72  [DxocucTeMma Kak OTKpBITasi CUCTEMA 1

73 |KpyroBOpoOT BEIIECTB M IOTOK SHEPTUH B IKOCHCTEME 1

74 |OCHOBHBIE ITOKA3aTENH SKOCHCTEMBI 1

/5  [JKoJOrHyYecKre MHpPaMHUIbI 1

76  |I3MeHeHUs cOOOIIECTB — CYKIIECCUU 1

7 [TpupogHbIe SKOCHCTEMBI. DJKOCHCTEMBI 03€p M PeK. DKOCHCTEMBI MOpEH U 1
OKEaHOB

78  |[[IpupoaHble SKOCUCTEMBI. DKOCUCTEMBI TYHAP, JE€COB, CTEIEH, MyCTHIHb 1

79  |AHTpPOIIOTE€HHBIE SKOCUCTEMBI 1

80 'Ypboskocuctemsl. [Ipaktudeckas pabota «3y4ueHne u onvcaHue 1 0.5
YPOOIKOCHUCTEMBI»

81 3aKOHOMEPHOCTH (POPMUPOBAHHUST OCHOBHBIX B3aUMO/ICHCTBUI OPraHU3MOB B 1
PKOCHCTEMAX

82 1

MexaHn3MbI BO3JICHCTBHSI 3arPsI3HEHHH Pa3HBIX TUTIOB Ha CyOOpPTraHH3MEHHOM,

OPraHU3MEHHOM, ITOIIYJIAIMOHHOM U DKOCUCTEMHOM YPOBHAX




83  |buocdepa — obmemnnanerapHast 000104YKa 3eMIU 1
84  [Yuenue B. . BepHanckoro o 6uocdepe 1
85  [3aKOHOMEPHOCTH CyIIeCTBOBaHUs Onochepsl 1
86  [KpyroBOpOTHI BEIIECTB ¥ OMOTCOXUMUIECKHIE IIHKIIBI 1
87  [BonankHOCTH OMOC(Eepbl. OCHOBHBIE OMOMBI CYIITH 1
88  |[YcroiunBocTh OHochepsl 1
89  [IKOJOrHMYECKHE KPU3UCHI U UX MPUUMHBI 1
90  [BoszeiicTBue yenoBeka Ha Ouochepy 1
91  |AHTpOIOreHHOE BO3/ICHCTBHIE HAa PACTUTEIBHBIN U )KUBOTHBIH MU 1
92  |Oxpana npupoasl 1
93 OCHOBHbIE IPUHIIMUITBI YCTOHYHUBOTO Pa3BUTHA YEJIOBEUECTBA U MIPUPOIBI 1
94 ParroHapHOE PUPOIONIONIB30BAHIE M COXPAHCHUE OMOIOTMYECKOTO 1
[pa3Ho00pasust 3emMiu
95  |0606menue mo Teme «MHUKPOIBOMONHUA U €€ Pe3yIbTaThD) 1
96  |O600menue mo Teme «MaKpOIBOMONHUSA U €€ Pe3yIbTaTh) 1
97  |000061meHue o Teme «[IponcxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe) 1
98  |06o6menue o Teme «[IponucxokaeHNE YeOBEKa - aHTPOTIOTEHE3Y 1
99 0606wenmue o Teme «Dxonorus - HayKa O B3aMMOOTHOIICHUSIX OPraHNU3MOB» 1
100 |O6o06menue mo TeMe «OpraHu3Mbl U cpeia OOUTAHUS 1
101 |O606menue mo TeMe «IKOJIOTHS BUIOB U MOITYJIISIIHIA 1
102 |0O606menue no Teme «buocdepa - rinodanabHas IKOCHCTEMAa» 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




YUEBEHO-METOIMUYECKOE OEBECIEYEHME OEPASOBATEJIEHOT'O ITPOLHECCA
OBA3ATEJIBEHHE YUEBHHE MATEPVAJIE IJId YUEHUKA

* buonorus. buomorndeckue cucreMsl u porecchl, 10 knace/ Tepemos A.B., Iletpocosa P.A.,
OO6mmecTBO ¢ orpaHudeHHOMN 0TBeTcTBeHHOCTRIO « IOl MHEMO3HWHA»

Tepemos A.B., Ilerpocosa P.A. bruonorus. buomorndeckne cucreMsl u mpornecchl. 10 kimace. M. -
Muemosuna 2022 METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

* MULTIMEDIA - mognepxka kypca «O01mas OMoI0THs»;

+ Jlaboparopus KIIETKA; Metoamueckne marepuansl: COOpHUK HOPMAaTHBHBIX JOKYMEHTOB. bruomorus
/Cocrt. D./1. Inenpos, A. T,

Apxagnes. - M.: JIpoda, 2010

COMCOK JMUTepaTyps IOJis yUUTEJisd:

1 batyeB A.C., I'ynenkoBa M. A., EneneBckuil A.I'. buonorus. bonapnioil cripaBOYHUK 7151 IIKOJIBHUKOB U
MOCTYTAIOIINX B BY3bI. - M.: Jlpoda, 2011

2 bonrosa U. B. Coopnuk 33124 o O011eit OMomoruu TSt MOCTYNAOIMNX B BY3HL. - M.: «OHHKC 21Bex»
«Mup u obpazoBanuey, 20123 Kozmnosa T.A., Kyaumenko B.C. bruonorus B Tabnwmax 6-11 xiraccsr.
CrpaBouHnoe nocobdue. - M.: Ipoga, 2010

JononuurensHas aurepatypa Aas yuntens: yupexxaenuit /T.B. VBanosa, I'. C. Kanunosa, A.H.Msrkoga.
- M.: [Ipocemenue, 2012

3 Kosnosa T.A. Komocos C.H. /lunakTrueckue KapTOUYKHA-3aaHus IO 001Ieit Onomoruu. - M.:
W3narensckuii Jom «'enmxep», 2012 - 96¢.

» Jlaboparopust 'EHETUKA,; * Jlaboparopust DKOCUCTEMBI;

uTepHeT-pecypcH: CanTe B VHTepHeT:

¢ www.bio.lseptember.ru - razera «buonorus» - npuioxkenue K «1 ceHTIOPs»;

e Www.bio.nature.ru - Hay4Hble HOBOCTH OHOJIOTHH;

o www.edios.ru - 9#moc - HEeHTP TUCTAHIIMOHHOTO 00PAa30BaHHS;

*  www.km.ru/education - yueOHbIe MaTepHabl U cioBapu Ha caiite «Kupmut u Medonuit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education

Anpeca caitftoB B MTHTEPHETE

www.bio.lseptember.ru - razera «BHOIOTHSD» - IPHITOKEHHE K «1 CEHTAOPA»

Www.bio.nature.ru - Hay4HbIe HOBOCTH OHOIOTHH

WWW.edi0s.ru - D#moc - HeHTp TUCTAHIIMOHHOTO 00pa30BaHMs

Www.km.ru/education - Yue6usle MaTeprailsl U CI0BapH Ha caiite « Kupuini u

Medommit» http://school-collection.edu.ru Exusas xommekmust nudpoBsIX 00pa3oBaTeabHBIX

pecypcos. http://window.edu.ru/ Enuroe okHO A0CTyIa K 00pa3oBaTeIbHBIM pecypcam

http://www.priroda.ru - Ilpupo/a: HaHOHAIBHBIN TOPTAL.

http://obi.img.ras.ru - basa 3HaH## 10 OMOIOTHH YeI0BEKaA. Y YeOHHK IO MOJIEKYIIPHON OHOIOTUH

yeaoBeKa, OHOXMMIH, (U3HUOTIOTHH, TCHHOM U OeNKOBOM MHKeHepHu. hitp://Www.zoomax.ru - 300510rus:

YeJIOBEK M JOMAITHKE XKHUBOTHBIC. Nttp://Www.fipi.ru - dexepanbHblii HHCTUTYT MEIarOrHUeCKUX

U3MEPEHUH


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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