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MNOACHUTEJBHAA 3AIINCKA

[Ipu paspaboTke mporpamMMmbl MO OHMOJOTMH TEOPETUYECKYI0 OCHOBY IS
OTIpeNIeNICHUsT TOAXO0J0B K (HOPMHPOBAHUIO COJAEPKaHUS Yy4eOHOro mpeaMera
«buonorusi» cocraBwiM: KOHIeNnTyaibHble TosoxkeHuss DdIroC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, coaepkaHus, pe3yJbTaToOB OOy4YeHUus U
TpeOOBaHU K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB, MOJOXKEHUS 00 OOIIUX HENSAX U
NPUHITUIIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmiero oOpaszoBanusi B Poccuiickoii denepan, a TaKXKe IMOJIO0XKEHUS O
cnenup ke OMOJIOTHH, €€ 3HAUEHUU B TIO3HAHUH KUBOU MPUPOJBI U 00ECIICUECHUU
CyIIeCTBOBaHUs dYenoBedeckoro obmiectBa. CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM,
onpeieNIeHbl OCHOBHBIC (DYHKIIMU MPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T NpeAcTaBICHHE O LensAx, 00 oOumen
CTparerTuu OOydYeHUs, BOCIUTAHWS U Pa3BUTHI OOYYaIOIMIUXCA CpPEACTBAMU
ydyebHoro mipeamera «buosorus», omnpenenser o0s3aTeNbHOE MPEAMETHOE
COJIep’)KaHue, €ro CTPYKTypy, pacopelelieHHe [0 pas3fenam U TeMaw,
PEKOMEHIYEMYIO MOCIEA0BATEILHOCTh U3yYEHHUsI YUeOHOT0 Marepuaia ¢ y4e€Tom
MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKH O00pa30BaTEeIbHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEW 00yUaroIIuXCsl.

B nporpamMe mno OuWoJorMM = TakKe yYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMbIM JIUYHOCTHBIM, METanpeJIMETHBIM W TMPEAMETHBIM pe3yJibTaTam
o0ydyeHuss B (OPMHUpPOBAHMM OCHOBHBIX BHJOB  y4e€OHO-TIO3HABATEILHO M
NeATCIbHOCTH/YYeOHBIX JEHUCTBUN OOYYarolIuXxcsli MO OCBOCHHUIO COJIEp)KaHUS
OMOJIOTHYIECKOTO 00pa3oBaHUS.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIM ypOBEHb) pealn30BaH
OPUHIUIT TPEEMCTBEHHOCTH B M3y4YEHUH OHWOJIOTHH, Ojarojaps uyeMy B Hel
NpPOCMATPUBACTCS HAMpPaBJICHHOCTh HA pPa3BUTHE 3HAHWI, CBA3AHHBIX C
dbopmMupoBaHEM €CTECTBCHHO-HAYYHOTO MHPOBO33PEHU, IIEHHOCTHBIX
OpHUEHTAIMH JTMYHOCTH, FKOJIOTUYECKOTO MBIILICHUS, MPEICTABICHHUA O 3[I0POBOM
oOpa3e KM3HU M OEpEeKHBIM OTHOIICHHEM K OKpYXarolled MNPHUpPOIHON cpere.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEOMOJIOTUYECKUX TEOPUH, a TakKe 3HAHUU O
CTPOCHHUH KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MporpaMMe Mo OMOJOTHH YIENeHO BHUMAHUE HCIOIb30BAHUIO
MOJIYUYEHHBIX 3HAHUUM B MOBCEIHEBHOM XU3HU JJIsl PEIICHUs MPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: MPO(MIAKTUKA HACIEACTBCHHBIX 3a00JICBAHUN YETOBEKAa, MEIHKO-
TeHETHY €CKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMSI IKOJIOTUYECKHU
IIEJIECOO0Pa3HOTO TIOBEACHUS B OKPYXKAWOIIEH MNPUPOAHOM cpeje, aHanuza
BIIUSIHUS XO3SUCTBEHHOUW JEATETbHOCTH YEJOBEKa Ha COCTOSTHHUE TPHUPOJHBIX M
UCKYCCTBEHHBIX PKOCHUCTEM. YCHICHUE BHUMAHUS K MPUKIATHON HANIPABIEHHOCTH
y4eOHOTo TpeaMera «bHoaorus» MpoJAMKTOBAHO HEOOXOIMMOCTHIO 00ECICUCHUS



YCIIOBHI ISl pEIICHUs OJJHOM M3 aKTyalbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHusi, KoTopas mpenmnonaraeT ¢GopMupoBaHue y  oOydyaronmxcs
CIIOCOOHOCTH QIalTUPOBAThCA K M3MEHEHUSIM JIMHAMUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpeaHEro oOmero ooOpa3oBaHMsI 3aHUMAEeT BaXHOE
Mecto. OHa obOecneuuBaeT (GopmMuUpOBaHME Y OOyYaIOIMIMXCS MPEACTABICHUU O
HAYyYHOW KapTUHE MHpA, pacuiupser U 0000IIaeT 3HaHUS O KUBOM mpupoje, €€
OTJIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOM OpTraHM3allMM MU SBOJIOLHMH, CO3HAET
yCIOBUSL  JJIsSl: TIO3HAHWS  3aKOHOB  KMBOW  TpHUPOIbI,  (GOPMUPOBaHUS
(YyHKIIMOHATBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOTO M Oe3omacHoro ooOpasza
KU3HU, SKOJIOTMYECKOTO MBIILICHUS, IEHHOCTHOTO OTHOIIEHUSI K dKHUBOM mMpUpoje
U YEJIOBEKY.

bonbimioe 3HaueHrEe OMOJIOTHS UMEET TaKXKe JIJIs PEIICHUST BOCIIUTATEIbHBIX U
pa3BUBaIOIIMX  3aJa4  cpeaHero  oOmero  o0pa3oBaHUs, COIMAIM3AIUU
obyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBusi aiisi popMuUpoBaHus
UHTEJVIEKTYalbHbIX, KOMMYHHUKAallHOHHBIX M HH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPhl, CHOCOOCTBYET MHTETpAMd OHOJOTMYECKUX 3HAHUI C
NPEICTABIICHUSIMH U3 JIPYTHX YUEOHBIX MPEAMETOB, B YaCTHOCTH, (PU3HKU, XUMUH
u reorpadun. HazBaHHBIE TMOJOKEHUS O TMpeAHA3HAYEHUU Y4eOHOTO NpeaMera
«buonorus» coOCTaBWIM OCHOBY [Ji OINpEAENeHUs] MOAXO0J0B K OTOOpY U
CTPYKTYpPUPOBAHHIO €ro COJEp>KaHUusl, MPEICTABICHHOTO B MporpaMMe IO
OMOJIOTHH.

Ot1Oop coxepxkanusi yueoHoro mpeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYILIECTBJIEH C MO3ULMH KyJbTYpOCOOOPAa3HOro MOJXO0Aa, B COOTBETCTBUU C
KOTOPHIM OOy4aromniuecs: JOJDKHBI OCBOWTH 3HAHUA M YMEHHS, 3HAYUMBIC IS
dbopMupoBaHusi OOIIEH KyJbTYyphbl, ONPEAEISAIOMINE aJEeKBAaTHOE MOBEJACHUE
YeJI0OBEKa B OKPYXKaIOIIeW MPUPOIHON cpeje, BOCTpeOOBaHHBIC B MOBCEIHEBHOU
KU3HU U TpPaKTU4ecKou nesTtenbHocTH. Ocoboe MecTo B ATOW cHUCTEME 3HAHHUU
3aHMMAIOT AJIEMEHTHI COJEPKaHMs, KOTOPbhIE CIIY>KaT OCHOBOM i1 (hOpMUPOBAHUS
IIPEACTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
IEHHOCTHBIX  OpPUEHTAUAX  JUYHOCTH,  CIOCOOCTBYIOUIMX  T'yMaHHM3allHU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE cOJIepkKaHUsi y4yeOHOro Marepuana B Iporpamme Io
OMOJIOTUM OCYILIECTBIEHO C Y4YE€TOM MPUOPUTETHOTO 3HAUYCHHS 3HAHUU 00
OTJIMUUTEIbHBIX 0COOEHHOCTSIX KMBOW MPHUPOJILI, O €€ YPOBHEBOW OpraHU3allMd U
HBOJIOLMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BbIJICJICHBI CIEAYIONINE CO/iepKaTelbHble TUHUN: «buonorus kak Hayka. MeTozabl
HAy4yHOro mo3HaHus», «Kierka kak Ouosiormueckas cuctema», «OpraHusM Kak



Ouonormueckasi cucreMa», «CucremMa W MHOTOOOpasue OpPraHHUYECKOTO MHUPay,
«OBOJIIOIHSI YKUBOUW MPUPOIABDY, « IKOCUCTEMBI M MPUCYIITUE UM 3aKOHOMEPHOCTH.

[lens wm3ydenuss yueOHoro mpenmerta «buosorus» Ha 6a30BOM ypOBHE —
OBJaJeHUEe  OOydYaroUMMHUCS  3HAHUAMU O  CTPYKTYpPHO-(DYHKIIMOHAIBHO U
OpraHu3alliu JKUBBIX CHCTEM pa3HOIO0 paHra W NOpUOOpeTeHHe yMEHHH
UCMOJIb30BaTh 3TU 3HAHUS MJISI TPAMOTHBIX JEHCTBUM B OTHOLIEHUU OOBEKTOB
AKUBOU MPUPOJBI U PEIICHHS PA3IMYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTkeHue 1enu u3ydeHus yueOHoro mnpeamera «buonorus» Ha 6a30BOM
ypPOBHE 00€CTIeUnBACTCS PEIICHUEM CIIEIYIONINX 3a]1ay:

OCBOEHHE OOYYarOIIMMUCS CHCTEMbl 3HAHUUW O OHOJOTUYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIOTE3ax, MpaBuiIax, CIyXKaluX OCHOBOM
st (opMUpOBaHUS TMPEACTAaBICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUpa, O
METOJaX HAYyYHOTO MMO3HAHUs, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX YKHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpTaHU3aIlMU, BHIIAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICOBAHMSIX B OMOJIOTHH;

dbopMupoBaHue y OOyYarolIMUXCs IM03HABATENIbHBIX, MHTEJIEKTYaJbHbIX U
TBOPYECKHUX CIIOCOOHOCTEN B MpoOIlecce aHalM3a JaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJSJIOB, WJAEH U MOAXOJ0B K M3YUYCHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpTaHU3alINY;

CTaHOBJIEHWE Yy oOyyaromuxcsi oOmeld KyJIbTypbl, (YHKIHOHATBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUN OOBSICHATh U OLIEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa >KHUBOW MPUPOABl HAa OCHOBAaHWM 3HAHWA M OIBITA, TOJYYEHHBIX TNPHU
U3YUYECHUH OMOJIOTHUH;

dbopMupoBanue y oOydaromuxcsi YMEHUH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUECKOW JESITETbHOCTH YEIOBEKa, Pa3BUTHUHU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TMO3HAHMS UYEJIOBEKOM KUBOU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHSI K HEH, COONIOICHUS ATUYECKUX
HOPM TIPH MPOBEICHUN OUOJIOTUYECKUX HCCIIEIOBAHUIM;

OCO3HAaHUE IIEHHOCTH OHWOJIOTUYECKUX 3HAHUM ISl TOBBIIIEHUS YPOBHA
AKOJIOTHYECKOU KyIbTYPHI, 1J1s GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHNE NPUOOPETEHHBIX 3HAHUN U YMEHUN B MMOBCEIHEBHOM KU3HU s
OLICHKH TIOCIIEICTBUN CBOEU JEATEIbHOCTH M0 OTHOLICHUIO K OKPYXaKWIEH Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE U COOJIOJICHHE Mep MNpOo(UIaKTHKU
3a00J1€BaHUM.

B cucreme cpennero obmiero obOpa3zoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSl 00s3aTE€NbHBIM y4YEOHBIM MPEAMETOM, BXOJISAIIMM B
cocTaB npeamMeTHol 061acTu « EcrecTBeHHO-HAyUHbIE TPEIMETHD).



Jlnst u3yuenus Ouoa0TuM Ha 6a30BOM YPOBHE CpeHero oliiero oopasoBaHus
otBoauTca 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COILEP KXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorusa xak Hayka. CBsi3b OMOJIOTUU C OOLIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, Guiaocoduei, STUKOU, ICTETUKON U MPABOM.
Ponp Ouonornu B (QopMHUpPOBaHMM COBPEMEHHOM HAy4yHOW KapTUHBI MUpA.
Cucrtema OMOJIOTHUECKUX HAYK.

MeTto1bl O3HAHUS KUBOM MPUPObI (HAOII0AEHUE, SKCIEPUMEHT, ONKCAHUE,
u3MepeHue, Kiaccupukanus, MOJICIUPOBAHUE, CTAaTHUCTHYecKas oOpabdoTka
JTAHHBIX ).

JdemoncTpanmu:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konbnos, Ix. Yorcon u @. Kpuk.

Tabmutel 1 cxembl: «MeTo bl TO3HAHMS KUBOU MPHUPOIBD).

JlabopaTopHbIe U MpaKTHYIEeCKUE PadOThI:

[Ipaktuyeckas padora Ne 1. «Mcmonb3oBaHuE pa3IMYHBIX METOJOB MPHU
U3y4eHUN OMOJIOTHUECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

’Kusbie cucteMbl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus ouosiorun. Otandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBL.

CpoiicTBa OMOCUCTEM U UX pa3zHOOOpa3zue. YPOBHU OpPTraHU3aIMU OUOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHbIA, TKAHEBbIM, OPTAHU3MEHHBIA, MOMYISAIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTE€OLIEHOTUYECKu), OUOCHEpHBI.

JdemoHcTpanum:

Tabnuibl u cxembl: « OCHOBHBIC MPU3HAKU KU3HU», « YPOBHU OpraHU3alUU
YKUBOU TIPUPOIBD.

OGopynoBanue: mojaenb Moiekyisl JJHK.

Tema 3. XuMH4YeCKHIl COCTAB H CTPOCHHE KJICTKH.

XUMUYECKUNA COCTaB KIETKH. XHUMHUYECKHE HJIEMEHTBI: MaKpOAIJIEMEHTHI,
MHKpPO3JIEMEHTHL. BoJa 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIMM BOJABI M MHUHEPAIbHBIX BemeCTB B KieTke. llognepxkanue
OCMOTHYECKOTO OalnaHca.

benku. CoctaB u cTtpoeHue O€NKOB. AMUHOKUCIOTBHI — MOHOMEPHI OEJIKOB.
He3amenuMbie 1 3aMEHUMbIE AMUHOKHUCIOTBL. AMHUHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOW MONEKyJbl (IepBUYHAS, BTOPUYHAS, TPETUUHAA U
YeTBEpTUUHAsA CTPYKTypa). XHUMHUYECKHE CcBoilcTBa OenkoB. buonornyeckue
(GyHKIHUN OENKOB.



depmeHTl — Ouosiormdeckue KaranuzaTtopel. CrpoeHue ¢depMeHra:
aKTUBHBIA 1LEHTp, cyOcTpatHas crneuupudHoctb. Kodepmenrsl. ButamuHsl.
Otnuyus GEepMEHTOB OT HEOPTAHUYECKUX KaTaIM3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (IJIOKO3a, pubo3a ©  Ae30Kkcupubdosa),
nucaxapunbl  (caxaposa, JIaKTo3a) M IOJUcaxapuabl (Kpaxmal, TJIMKOTEH,
HEeJUTI0J103a). bruonornyeckue QyHKIMKU YTIE€BOIOB.

Jluniunel:  Tpurnunepuasl, ¢Gochoaunuasl, crepouasl. [uapoduabHO-
runpodoOHbie  cBoiicTBa. buonoruueckue ¢GyHkmu aunugoB. CpaBHEHHE
YIJIEBOJIOB, OCIKOB U JIMMHJIOB KaK UICTOYHUKOB YHEPTHUHU.

Hyxneunossle kucnorel: JIHK u PHK. Hykneotuasr — MoHOMEpPHI
HyKJIeuHOBbIX KUcHOT. Ctpoenue u pynkuun JIHK. Crpoenue u ¢pynkuun PHK.
Bunet PHK. AT®: crpoenue u ¢pyHKIUM.

[{utosorus — Hayka o kierke. Kiierounas teopust — npuMep B3auMOIEUCTBUS
uzeil u (akToB B HAYYHOM IMMO3HAHUU. METO/Ibl U3YUEHHUs KIIETKH.

Knerka kak 1enoctHas uBasg cucrema. OOmue MNpU3HAKK KIETOK:
3aMKHyTas HapykHas MemOpana, moJiekyisl JIHK kak renetudeckuii ammapar,
cUcTeMa CHHTe3a Oelka.

Tunbel KIETOK: »yKapuoTH4YecKas u TNpokapuoTudeckas. (OcoOeHHOCTH
CTpOCHUS TpoKapuoTHueckod kieTku. Kierounas creHka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KIEeTKH. (OCHOBHBICE OTJIMYWA PACTUTEIILHOW, >XUBOTHOU U
rpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOUHAsl CTEHKA, TIIMKOKAJIMKC, MX
¢bynknun. [Lrazmarudeckas memOpana, e€ cBolictBa u ¢pyHkiuu. [{uromnasma u eé
opranounpl. OmHomemOpanHbie opraHouabl kietku: OIIC, ammapar ['onbmxw,
an30combl.  [1oJlyaBTOHOMHBIE OpraHOWABl KIETKU: MUTOXOHJPUHU, IUIACTHUIBI.
[Ipoucxoxaenne MUTOXOHAPUN u 1iactud. Buasl tuactun. HememOpanHbIE
OpraHou/Ibl KIETKU: PUOOCOMBI, KIETOYHBIA LIEHTP, LEHTPUOIH, PECHUYKH,
KryTUKUA. OYHKIMKU OpraHouJ0B KIETKU. Britouenus.

Anpo — perynsTopHbii neHTp kietku. CTpoeHue siapa: sijaepHas 000104Ka,
KapHOIUIa3Ma, XPOMATHH, SAPBILKO. XPOMOCOMBI.

TpaHCHOpPT BELIECTB B KIETKE.

JdemoncTpanmu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. IlInelinen, P. Bupxos, JIx.
Yorcon, ®©. Kpuk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammer:  «PacnpeneneHne XHUMHUYECKHX JJIEMEHTOB B HEXKHBOU
npupojie», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOAEH.

Tabnuubl u cxembl: «llepuognueckas TabiMIla XUMHUYECKUX AJIEMEHTOBY,
«CrpoeHnue MoJieKyJibl BOJIb, «bruocunTes 0enka», « CTpoeHrne MOJIEKYJIbl OEJIKay,
«Crpoenue depmentay, «HyknennoBwie kucnotel. JJTHK», «CtpoeHne Momekyibl



AT®», «CTtpoeHne 3yKapHOTHUECKON KIETKN», « CTpOEHUE KUBOTHOU KIETKW»,
«CtpoeHne pacTuTenbHON KIeTKn», «CTpOoeHHE NPOKAPHUOTHUYECKON KIETKW»,
«Ctpoenue sifipa KIETKW», « YTIEBOb, «JIumuabn.

OOGopyaoBaHue: CBETOBOM MHUKPOCKOI, O00OpyJIOBaHHME ISl MPOBEICHUS
HAOJIIOICHUHN, HW3MEPEHUN, HKCIEPUMEHTOB, MHUKPOIpENaparbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUaJIbHBIX KIETOK.

JlabopaTopHbIe U MpaKTHYECKUEe PadOThI:

JlaGoparopHass pabota Ne 1. «lM3yueHue KaTaIUTUUYECKOW aAKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIHM KaTalla3bl)y.

Jlaboparopuass pabota No 2. «M3ydeHue CTpOEHUS KIETOK pPaCTEHUH,
KUBOTHBIX M OaKTEpUW MOJ MHUKPOCKOIIOM Ha FOTOBBIX MHKpOIpenapaTtax M Hux
OTICAHUEY.

Tema 4. /KuzHenesiTeIbHOCTb KJIETKH.

OOmMeH BelecTB, WM MeTaboau3M. AccuMmsus (T1acTUYecKuidi oOMeH) U
TUCCUMWIAIMS (PHEPTeTUYECKU OOMEH) — JBE€ CTOPOHBI EIMHOTO IIpoliecca
Merabonu3zMa. Ponb 3aKOHOB COXpaHEHMsI BEUIECTB M JHEPIUM B MOHUMaHUU
MeTaboIn3Ma.

Tunbsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodubiil. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBas (a3bl  (dorocunresa. Peakuuun
dbortocunte3a. IPpdexTuBHOCTh (poTOCHHTE3a. 3HAYEeHHE (DOTOCHHTE3A JJIS JKU3HHU
Ha 3emie. BnusHue ycnoBuii cpenpl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0
IPOAYKTUBHOCTH y KyJIbTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHUHTE3UPYIOINe OakTepun. 3HAUCHHUE XEMOCHHTE3a s
KU3HU Ha 3emiie.

DHepreTuueckuii oOMeH B KieTke. PacieruieHue BelIecTB, BBIICICHUE U
aKKyMYJIMDOBaHHE€ JHEPrUM B KIETKe. OTallbl JHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KIETOYHOE
JbIXaHHE. OKuCIUTENbHOE bochopunupoBanue. O¢ddexTuBHOCTH
YHEPTETUUECKOTO OOMEHa.

Peaknimm matpuunHoro cuHTe3a. ['eHermueckas wuHbopMmamus u JIHK.
Peanuzanusi reHernmueckoil mHpopMmamuu B KieTke. ['eHeTHMYecKHil KO U ero
cBoiictBa. Tpanckpumnuus — Matpuunbli cunre3 PHK. Tpancnsius — OuocunTtes
Oenka. Orambl TpaHcusimu. KoaupoBanue amuHOkucior. Ponp pubocom B
OuocuHTe3e Oenka.

Hexnerounsie popmbl )ku3Hu — BUPYChL. ctopust oTkpwiTust Bupycos (/. U.
WBanoBckuif). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO IMKIA BHUPYCOB.
bakrepuodaru. bone3sHu pacreHuil, KUBOTHBIX U 4YEIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummyHnonedunura yenosexka (BMUY) — Bo3Oyaurens CIIN/a.



OOpartHas ~ TpaHCKpumIiusi, peBepraza u  uHTerpasa. IIpodurakTuka
pacrpoCTpaHeHUsT BUPYCHBIX 3a00JI€BaHUN.

JdemoncTpanmu:

[Toptpersl: H. K. Konbuos, 1. . UBanosckui, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tumbl mutanus», «Metabomuzm», «MHUTOXOHIPHUIY,
«DHepreTuueckuii oOMen», «Ximoporuiact», «®Portocunred», «Crpoenue JIHK»,
«Crtpoenne u QpyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTudueckuit Kooy,
«Bupyce», «bakrepuodarn», «Crpoenue u x)uzHeHHbIM nukia Bupyca CIIN/la,
0akrepuodara», «Permmukamms JJHK.

OOGopynoBanue: mMonenu-ammuinkanun «Yasoenue JHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKW», Mojaenb cTpykTypbl JJTHK.

Tema 5. Pa3mHoOKeHHe M MHAMBHAYAJIbHOE Pa3BUTHE OPIraHU3MOB.

Kneroynslii 1muki, WiIM >KU3HEHHBIH MK KieTku. MuTepdaza m muros.
[Ipoueccel, mpoTekaromiue B uHTepdasze. Perummkamuss — peakiuus MaTPUUHOTO
cunteza JIHK. Crpoenue xpomocoMm. XpOMOCOMHBII Ha0Op — KapUOTHIL.
JIMrmonaHbpld M TAUIOMAHBIM ~ XPOMOCOMHBIE — HAOOpPBL. ~ XPOMATH/IBI.
[{uTOIOTMYECKUE OCHOBBI PAa3MHOXKEHHSA W  HWHAUBHIAYaJbHOTO  pPa3BUTHS
OPraHU3MOB.

Henenue xinerku — muto3. Craauum murosa. [Iporeccsl, mpoucxoasue Ha
Pa3HBIX CTAAUSAX MUTO3a. BHOJTOTMYECKNAN CMBICT MHUTO3A.

[Iporpammupyemasi rubenb KIETKUA — aromnTo3.

dopmMBbl pa3MHOKEHUSI OPTAaHU3MOB: OecToyioe U MmojoBoe. Buabsl 6ecmnosioro
Pa3MHOXEHUS: [EJICHUE HAJIBOE, IIOYKOBAaHWE OJHO- M MHOIOKJIETOYHBIX,
cropooOpaszoBaHue, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OPTraHM3MOB, €0 3HAYECHUE TSI CEJIEKIINH.

[TonoBoe pa3MHOKEHHUE, €r0 OTIANYUS OT OECHOJIOr0.

Meiio3. Craguun meio3a. I[Ipouecchl, MpoOUCXOASIIME HA CTaaUsIX MEHo3a.
[ToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOJIOTHUECKUN CMBICT U
3HAYEHHUE MEN03a.

['ametrorenes — mpoiiecc 00pa3oBaHMs TMOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBble *kene3bl: CeMEHHUKU U SIMYHUKU. OOpa3oBaHUE W pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CepMaTo30M[l, SIUIIEKIeTKa) — CIEepMaTOoreHe3 U OBOICHE3.
OCOOCHHOCTH CTPOCHUS SIUIEKIETOK W crepMaTo3ousioB. OIUI00TBOPEHUE.
[TapTenorenes.

NunuBunyansHoe pa3Butrue (OHTOTEHE3). OMOpHOHAIbHOE pa3BHUTHUE
(amOpuoreHes3). Dtanbl SMOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHne, ractpyisiuus, opraHorenes. lloctamOpuonanbHoe pas3BuThe. Turbl
NOCTAIMOPHOHAJILHOTO Pa3BUTHUA: MpAMOE, HempsiMoe (JIuuuMHOuYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPTaHU3MOB, (HaKTOPHI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasBurue pacreHuidl. OHTOreHe3 LBETKOBOTO pAacCTEHHUs: CTPOECHUE
CEMEHHU, CTaAUU Pa3BUTHSL.

JdemoHcTpanum:

Tabmuupl u cxeMbl: «DPOpMBI Pa3MHOKEHHUS OPTaHU3MOBY», «JlBOlHOE
OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHui», «BereraruBHOEe pa3MHOXKEHUE
pactenuit», «Jlenenne wierku Oakrtepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl»y, «Kierounsii mukny, «Pemnmukamus JIHK», «Mwuto3sy,
«Meno3sy, «IIpamoe u Henpsamoe pa3BuTue», «l'aMeTOreHe3 y MIIEKONUTAIOIMIUX U
4eJI0BeKa», «OCHOBHBIE CTaUU OHTOTCHE3a.

O06opynoBaHue: MUKPOCKOII, MHUKpOIIpEnapaTshl «CriepmMaro30usl
MJIEKOTIUTAIOIIETO», «SANUEKIeTKka MIIeKOonuTarmero», «Kapuoknaes B KieTrkax
KOpEIIKa JyKa», MarHuTHas MOJENb-alIuIMKaius «JleneHue KIeTKW», MOJENb
JIHK, Mmonens Metada3zHOM XPOMOCOMBI.

JlabopaTopHbIe U MpaKTHYIEeCKUE PadOThI:

Jlaboparopuass pabota Ne 3. «HaOnropenwe MHTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopHass pabota Ne 4. «M3yueHue CTpOCHHUS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOINpENaparax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Micropust pa3Butus reHeTuku. Poss nuromorun
U 5MOpPHOJIOTUM B CTAHOBJIEHHMM Te€HETHKU. Bknaa poccuilckux u 3apyOeKHBIX
y4EHBIX B pa3BUTUE TEHETUKU. MeToabl TeHEeTHKU (TUOPUI0IOTUYECKUH,
HUTOTEHETUYECKUH, MOJIEKYJISIPHO-TeHETUUEeCKni). (OCHOBHBIE T'€HETUYECKHUE
NOHATHS. | eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPELIMBaHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHaenem.
MonoruOpuaHoe CKpelmuBaHue. 3aKOH €IUHOOOpasus TUOPHUIOB IMEPBOTO
nokosienusi. I[IpaBuno AgoMHUHHMpOBaHUSI. 3aKOH pAacHICIUICHUSI NPU3HAKOB.
I'unote3a yncToTel ramer. [lonHOE M HEMOTHOE TOMUHUPOBAHKUE.

JurubpuaHoe  CKpelluBaHHWE. 3aKOH  HE3aBUCHUMOIO  HAcJelIOBaHUs
npu3HakoB.  lluToreHeTnyeckue - OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
Anansupyouiee ckpemuBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIPEICIICHUS TEHOTHUMA 0COOu.

CuemnenHoe HaciefgoBaHue TmpuzHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAacJIeIoBaHUIO reHoB. Hapyiienne cuernsieHns reHoB B pe3yJibTare
KPOCCHHIOBEpa.

XpOMOCOMHAs TEOPHSI HACIEICTBEHHOCTU. [ €eHETUUECKUE KAPTBHI.



['enernka mosa. XpoOMOCOMHOE OIPEAEIEHUE MOJa. AYTOCOMBI M MOJOBbIE
xpoMocoMbl. ['omorameTHble M TeTeporaMmeTHbie opranusmbl. HacnenpoBanue
MPU3HAKOB, CUEIUIEHHBIX C MOJIOM.

N3MeHuYnBOCTh. Bubl N3MEHUYUBOCTH: HEHACIEICTBEHHAA U HACIEICTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEpHUCTHUKA
MOJIUPUKAITMOHHOW U3MEHYUBOCTU. BapuaimoHHBIN psiT M BapHallMOHHAS KPUBasl.
Hopma peakuun npusHaka. KoJmdecTBEHHBIE M Ka4ECTBEHHBIC NPU3HAKU U HX
HOopMa peakiuu. CBolcTBa MOAUGDUKAIIMOHHON W3MEHUUBOCTH.

HacnencrBennasi, wiM TeHOTHUIIUYECKas, W3MEHYMBOCTh. KoMOuHaTHBHAas
U3MEHYUBOCTh. Meilo3 W TOJIOBOM TMpoIecC — OCHOBa KOMOWHATHUBHOU
U3MEHYMBOCTU. MyTalmoHHas u3MeHYMBOCTh. Kiaccudukanus MyTauuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUYKHbBI MyTaluil. MyTarennsie (akTopsl.
3aKOH TOMOJIOTMYECKUX PSAJ0B B HacleAcTBeHHOM m3MeHunBoctu H. . BaBuiosa.

BnesnepHas HacIeaCTBEHHOCTh U U3MEHUHMBOCTb.

['enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBbIE METOJbl T€HETUKU
YeJI0BEKa: TreHeaIOrMIeCKUM, OJTM3HEIOBBIN, IIMTOTCHESTHYECKHI, OMOXNMHUYCSCKHUH,
MOJIEKYJISIPHO-TE€HETUYECKU . CoBpemeHHOE ONpEAETICHUE TEHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHpPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YMCIIE C MOMOIIbIO
[MI[P-ananu3a. HacnenctBeHHble 3a0oyieBaHUS 4YeJNOBEKa: TeHHbIe OO0JIE3HH,
00JIe3HU C HACJIEICTBEHHOU MPEAPACIOI0KEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnueckue u reHepaTuBHble MyTanud. CTBOJIOBbIE KIETKHU. I[IpuHIMIIBI
310pOBOTro 00pasa KU3HHU, TUATHOCTUKH, TPOPUIAKTUKN U JICUCHUS] TeHETUIECCKUX
OoJie3Hell. MenuKo-TeHETHYECKOe KOHCYJIbTHUPOBAHME. 3HAUYCHUE MEIUITUHCKOMN
TeHETUKH B MPEAOTBPAIICHUH U JCUCHUH TeHETUYECKUX 3a00JIeBaHUI YeloBeKa.

JdemoHcTpanum:

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

Tabmuuet u  cxembl: «MOHOTHMOpUIHOE  CKpEIIMBAaHME H  €T0
UTOTEHETUYECKAasi OCHOBa», «3aKOH pAaCLICIJICHUS M €ro IMTOTeHETHUYecKas
OCHOBa», «3aKOH  YHUCTOTBl  ramer», «JurubpugHoe  CKpeuMBaHHUE,
«lluTonornyeckue  OCHOBBI ~ JUTHOPHUIIHOTO  CKpEUIMBAHUSY, «Meno3sy,
«B3auMmopeiicTBue anjenbHBIX TEeHOB», «l'eHeTHueckne KapThl pacTEHUI,
KUBOTHBIX U YeJIOBEKa», «l'eHeTumka mnoja», «3aKOHOMEPHOCTH HACJIEAOBAaHUS,
CUEIUICHHOTO C T1oJioM», «KapuoTumbl 4YenoBeKa H KUBOTHBIX», «BHIBI
U3MEHUYUBOCTH», «MoaudukammonHas H3MEHUYHMBOCTHY», «HacnemoBanue pesyc-
daktopay, «l'eHeTuKa rpynn KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTbY.

OOGopyaoBanue: Mojelu-anminkanquu «MOHOTHUOPUAHOE CKpEIIMBAHUEY,
«HemnonHoe pomunupoBanue», «JurnbpunHoe ckpeniuBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKON M MuUKporpenapar «Jlposoduna» (HOpMma, MyTanuu
(bOopPMBI KPBIILEB M OKPACKH Teja), Tepoapuii «I'opoX moCeBHOM.

JlaGopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGoparopHass pabota Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTUOPUIHOTO CKpEIIUBaHUs Yy AP030(UIIbI HA TOTOBBIX MUKpPOIpEnapaTax».

JlaboparopHas pabota Ne 6. «M3yyenne MoaupuKaMOHHON U3MEHYUBOCTH,
MOCTPOCHUE BAPUALMOHHOTO PsAa U BAPUALUOHHON KPUBOID).

JlaGoparopHast pabota Ne 7. « AHanu3 MmyTaiuid y Apo30(GuiIbl HA TOTOBBIX
MHKpOTIpEnapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocraBieHue H aHaIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OHMOTEXHOJIOTHM.

Cenekuusa Kak HayKa W Mpolecc. 3apOxkKACHUE CEJICKIIMU U JOMECTUKAIUS.
Vuyenue H. WM. BaBwioBa 0 [LEHTpax TMPOUCXOXKACHUS UM MHOT000Opa3us
KyJbTYPHBIX pacTeHUW. L[eHTphl MPOUCXOKICHUA TOMAIIHUX KUBOTHBIX. CoOpT,
opoja, LITaMM.

CoBpeMeHHbBIC METO/IbI CEeJICKIIMU. MacCOBBIM M MHAWBUIYATbHBIM OTOOPHI B
CeJEKIIMU pacTeHHid u KHUBOTHbIX. OleHka 3kcTephepa. BIM3KOpOaCTBEHHOE
ckpenuBanne — wWHOpuaWHT. Ywucras nuHus. CKpeluiMBaHWE 4YHUCTHIX JIMHUM.
I'ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeniuBaHUE — ayTOPUIUHT.
Otnanénnas rulOpugusanusa u €€ ycnexu. VICKyCCTBEHHBI MyTareHes u
MOJIyYEHUE TOJUILIOUIOB. J[OCTIKEHUs CeNeKUUM pacTeHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHosiorus kak oTpaciib MPOU3BOACTBA. ['€HHAs WHKEHEpUs. OTaIlbl
co3nanusi pekomOuHanTHOM JIHK wu Ttpancrenneix opranusmoB. Kierounas
uHxeHepud. Kinetounele KyJbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHHUE PACTCHUM.
KitloHnpoBaHue BBICOKONPOJIYKTUBHBIX CEINBCKOXO3IMCTBEHHBIX OPTaHU3MOB.
Okonioruueckue U dTudeckue  npoonembl. MO -  reHeTHuecku
MOIU(MUIIMPOBAHHBIC OPTaHU3MBI.

JemoHcTpanmu:

[Toptpersi: H. M. Baunos, M. B. Muuypun, I'. [I. Kapneuenko, M. .
NBanoB.

Tabnuubel U cxembl: KapTa «LleHTpBl MPOUCXOXKIAEHHS W MHOrooOpas3us
KyJbTYpHBIX pacTeHui», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéanas rudpuanzanus», «Pabotel akanemuka M. @. lBanoBay,
«ITonmumnonnusa», «OO0BEKTbI OUOTEXHOJOTHWY», «KieTouHble KyJIbTypbl U
KJIIOHHpOBaHue», « KOoHCTpyupoBaHHEe U NMEPEHOC TEHOB, XPOMOCOM.

OOGopyaoBaHue: MYJISIKU IJIOJ0B U KOPHEIUIOJA0B AUKUX (OPM U KyJIbTYPHBIX
COpTOB pacteHui, repbapuii «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlaGopaTopHble 1 NpaKkTHYecKHe PadoThbi:

Okckypcusi «OCHOBHBIE METOAbl M JOCTHKEHUS CEJIEKIIMU PACTeHUU U
KUBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIIHIO, TUIEMEHHY O bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a00OpaTOpPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OHOJIOTHS.

[Ipennochiiku BO3HUKHOBEHHMSI SBOJIIOLMOHHONW TEOpUHU. OBOIIOLMOHHAS
Teopusi U €€ MecTo B OHOJOorvu. BiusiHMe 3BOJIIOIUOHHON TEOPUHM HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerennbcTBa 9BOJOLMH. [laneoHTONOTHUECKHE: TOCIEeI0BATENbHOCTh
NOSIBJICHUST BUJOB B TMAaJCOHTOJIOTUYECKOW JIETOMUCH, MepexodHble (OPMBIL.
buoreorpaduyeckue: cxoacTBo u paznuuue ¢payH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJCTBA M pa3iMuug 3MOpPHOHOB pa3HbIX BUIOB
N03BOHOYHBIX. (CpaBHUTEIbHO-aHATOMHYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHBIE,
pyJUMEHTapHbIE OpraHbl, aTaBU3MblL. MOJIEKYISIPHO-OMOXUMHUECKHE: CXOJICTBO
MEXaHU3MOB HAaCJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH Yy Bcex
OpTaHU3MOB.

OpomounonHas Teopus Y. JlapBuna. IIpenmnocbulku BO3HUKHOBEHMUS
napBUHU3MA. [IBIKyIMe CHJIbI 3BOMIONMU BUAOB 1o JlapBuHy (M30bITOUHOE
Pa3MHOXKEHHUE IMPU OIPAHUUEHHOCTH PECYpPCOB, HEONpenenEHHas N3MEHYHMBOCTb,
O0opn0a 3a CylIecTBOBAaHUE, E€CTECTBEHHBIA OTOOD).

Cunternueckas teopust sBoiroiu (CTD) u e€ 0CHOBHBIEC MOJIOKEHUS.

MuxkposBostouus. [lonmynsuus kak euHUIa BUAa U 3BOJIIOLMU.

JBmwxymue cuibl (pakTOpbl) dBOJIOINUWK BUIAOB B MpUpoAe. MyTallmOHHBINA
npoiiecc U KOMOMHAaTHBHAas W3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJisius 1 MUrpanus.

EcrectBennsiii otO0p — HampaBisoomuii ¢axktop 3Boaronuu. DopMbl
€CTECTBEHHOTO OTOOpA.

[IprcnocoOMeHHOCTh OpPraHU3MOB KakK pe3yjibTar »Bojdouud. [Ipumepsl
npucrnocoOeHuit y opranu3MoB. ApoMopdo3bl U UU0A AN TALIUH.

Bun wu Bugoo6OpazoBanue. Kputepuum Buga. OcHoOBHBIE  (HOPMBI
BUA000pa3oBaHus: reorpauueckoe, 3K0JI0rHYECKOe.

Maxkpospomouusa. @Dopmbel  sBodOUMM:  GUIETHUECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, napasienbHas. HeoOpatuMocTh 3BOJIIOIUM.

[IpoucxoxaeHue OT HecleUUATU3UPOBaHHBIX MpeakoB. [Iporpeccupyromias
cnenuanu3anvs. AJanTUBHAS pauaIus.

JdemoHcTpanmu:



[Toptpersl: K. JIunnent, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkensb, ®. Mronnep, A. H. CeBep1ios.
TabGnuuel u cxembl: «Pa3BuTHE OpraHUUECcKOro Mupa Ha 3emiie», «3apOoAbIIIH

NMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  O60ppOBI 32
cymectBoBanue», «EcrectBeHHbiit oT00p», «MHOTO0Opa3ue COPTOB pacTCHUI,
«MHorooOpazue  1opojJ  >KUBOTHBIXY, «ITonmynsamumy, «MyTanmoHnHas

U3MEHYUBOCTHY», «Apomopdo3by, «Uamoamanrammm», «OOmias aereHeparus»,
«JIBmwxymue cuibl 3Bodonun», «Kapra-cxema wapuipyta myrtemectBus Y.
HNapsunay, «boppba 3a cymecrBoBanue», «lIpucrnoco0IeHHOCT, OPraHU3MOBY,
«I'eorpaduueckoe BuI000pazoBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHHEY.

OOGopyaoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IUYHBIMU THUIIAMHU OKPACKH,
HaOOp TUIONOB W ceMsiH, KoJuleKiusi «lIpumepsl 3alUTHBIX TPUCTIOCOOJCHUN Y
XKUBOTHBIX», Mojelb «OCHOBHBIC HAMPaBICHUS HBOJIONUNY, O00BEMHAS MOJIEIh
«CTpoeHne TOJIOBHOTO MO3ra TO3BOHOYHBIX .

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbI COXPAHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHWi», Monenb amuimkamusa «llepekpéct
XpOMOCOM», BIIaXHbIe Ipenaparbl  «Pa3Butme Hacekomoro», «PasButue
JATYIIKWY, MUKporpenapar «Jlpo3zoduna» (Hopma, MyTaruu GOpMbl KPbUILEB U
OKpAacCKH Tela).

JlaGopaTopHble U NpaKkTHYeCKUe PadoThI:

Jlaboparopuass pabotra Ne 1. «CpaBHeHue BUAOB MO MOPGHOIOTUYECKOMY
KPUTEPUION.

JlaGoparopHas pabora Ne 2. «OnmcaHue MPUCIIOCOOJICHHOCTH OPTaHH3Ma H
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe W Pa3BUTHE KMU3HU HA 3emue.

JloHay4yHbBIE TpenCTaBIEHUS O 3apOXKIACHUM >KM3HM. HaydHbple rumnoress
BO3HMKHOBEHUSl KU3HM Ha 3emJje: aOuoreHe3 M MaHCHepMusa. XHUMUYECKas
ABOJNIONMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHHUYECKUX.
DKCMEpUMEHTAIIBHOE MOJITBEPKACHUE XUMHUUECKOM 3BOJIIONMH. HavanbHble 3Tanbl
o6uonoruueckoit »Bomommu. I'unoreza PHK-mupa. ®opmupoBanue meMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHHME MPOTOKIETKU. llepBble KIETKM M HX 3BOIIOLMS.
®opMHUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

Pazutne xu3Hu Ha 3emiie mo 3paMm W nepuoaam. Karapxeil. Apxeuckas u
npoTepo3oiickas dphl. Ilameosoiickas dspa u € TEPHOABI: KEMOPHICKHIA,
OPJAOBUKCKUW, CUITYPUUCKHUM, JEBOHCKUM, KAMEHHOYTOJIbHBIM, IEPMCKHMN.

Me3o30¥icKkast apa U €€ Nepuoibl: TPUACOBBIN, FOPCKHIA, MEITOBOM.

KaitHo30lickass 3pa ® €€ TNepuolbl: NaJCOreHOBBIM, HEOTCHOBBIM,
AHTPOTNIOTEHOBBIM.



XapakTepucTKa KJIMMaTa W reoJOTMYecKuX MpoueccoB. OCHOBHBIE ATAIlb
ABOJIIOIMHA PACTUTEIBLHOTO M KUBOTHOTO MHUpa. ApoMopdo3sl y pacTeHUd u
XKUBOTHBIX. [losiBIIEHHE, pacIBET U BEIMUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOrO MHpa Kak OTpaxeHue -HBOJoUMH. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA Y€JIOBEKA. AHTPOMOJIOTHS KaK Hayka. Pa3BUTHeE mpecTaBIeHHN O
NPOUCXOXKIEHUU YeloBeka. Meroasl u3yueHHsl aHTpororene3a. CxoactBa u
pa3nu4us YeI0BEKa U )KUBOTHBIX. CUCTEMATUYECKOE TMOJI0XKEHUE YEIOBEKA.

JBrxyue CUJIBI (dakTopsr) aHTPOIIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh U  €CTECTBEHHBIM 0TOOp. OOuecTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIHN TPY/1a, MBILIJICHUE, PEUb.

OCHOBHBIE CTAaJIMM U BETBU ABOJIIOLIUM YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenslid, YenoBek mnpsamoxonsdmui, Yenoek Heanuepranbckui, Yenosek
pasymHbii. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMs CYILECTBOBaHUS, 00JacTb
pacmpocTpaHeHusi, 00bEM rOJIOBHOTO MO3ra, 00pas3 KU3HH, 0Py Iusl.

Yenoeueckne packl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpasmiickasi),  HeErpo-aBCTpajioWjHas  (PKBaTOpHaTbHAsA),  MOHTOJOUIHAS
(a3uaTcko-aMepuKaHCKasi).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYyIIECTBOBaHMs. EJUHCTBO 4YenOBEUECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanmu:

[Toptpers: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuubel U cxembl: «Bo3nukHOBeHHe COJIHEYHON CHCTEMBD», «Pa3BuTHE
oprannueckoro mupa», «PacrurenvHas kieTka», <« KuUBOTHas  KJIeTKay,
«ITpokapuoruueckas kinetka», «CoBpeMeHHas CHUCTEMa OpPraHHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMHMYECKHUX YEpPT CTPOCHUS YEIOBEKa M YeIIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJeOHTOJOTMYECKUX  HAXOJOK MPEIKOB
COBPEMEHHOTO ueNloBekay, «JlpeBHelue moam», «lpeBHue mtoanm», «llepsbie
COBPEMEHHBIE JTIOAN», «HeITOBEUECKHUE PachD».

OOGopyoBaHue: MyJisbkd - «IIpoucxoxkaeHue — 4eloBeKay (6r0CTHI
aBCTPAJIONNUTEKA, MUTEKAHTPOIA, HEaHAEpTaiblia, KPOMAaHbOHIIA), CICHKU WIU
N300pKEHUS KaMEHHBIX OpPYAWM MEepPBOOBITHOTO 4YeIOBEeKa (KaMHHU-YOTMIEPHI,
pyOmna, ckpebia), TeOXpOHOJIOTMYECKass TaOiuia, KoJjekmusi «DopMbl
COXPAHHOCTH MCKOTIAEMBIX KUBOTHBIX U PACTECHUI.

JlabopaTtopHble U NpaKkTHYeCKUe PadoOThI:

[Ipaktnueckas padora Ne 1. «M3ydyeHue MCKOMAaeMbIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJIJICKIIUAX).



DKcKypeHs «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAY4YHbI WIH KpacBEAUYECKUI MYy3€il).

Tema 3. Opranu3smbl U OKpYsKaIinas cpeaa.

DKOJIOTUS KaK HayKa. 3aJladyd U paslieNibl SKOJIOTUU. MeTO bl IKOJTOTUYECKUX
UCCIE0BaHUNA. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEI0BEKA.

Cpenpl oOuTaHus OpraHMW3MOB: BOJHAsl, Ha3€MHO-BO3JAYILHAas, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonorndyeckue Qakropel. Kiaccupukamus SKOJOTUYECKUX (PAKTOPOB:
abuotnueckue, OMOTHYECKHE U AaHTPOMOTeHHBbIC. JIeHCTBHE HSKOJIOTUYECKUX
(akTOpOB Ha OPraHU3MBIL.

AOuoTtnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoansm.
[Ipucnocobnenuss  OpraHM3MoOB K  JEHCTBUIO  aOMOTHYECKHX  (DaKTOPOB.
buosiornueckue purmsl.

buotnueckue b axkTopshl. Bunsl OHUOTHUYECKUX B3aUMOJICMCTBUI:
KOHKYPEHIIMSI, XUITHUYECTBO, cuMOK03 U ero ¢opmel. [lapasurusm, koomneparus,
MyTyaJiu3M, KOMMEHCAIM3M (KBapTHUPAHCTBO, HaXJICOHUYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HaYeHHEe OHMOTUYECKUX B3aUMOJCUCTBUM [JId CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasiuuu. OCHOBHBIE IOKa3aTenu
HNOMYJISIIUA: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, HPHUPOCT,
murpanus. JluHaMuka YUCIEHHOCTU MOMYJISIUU U €€ PeryJisiusl.

JdemoncTpanmu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. ['ekkens.

Tabnuusl u cxembl: kapta «IIpuponnsie 30HbI 3emuany, «Cpeabl oOUTaHUS
opranuzmoBy, «®doronepuonamsmy, «llonmynsuuny, «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU MOMYJISINuU MHPY30pun-Ty penbkn», «Iluiessie nenmy.

JlabopaTopHble U NpaKkTUHYecKUe padoOThI:

JlaGoparopHas pa6ota Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTEHUHN U3
Pa3HBIX MECT OOUTaAHUS.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCay.

[Ipaktnueckas padora Ne 2. «[1oac4yéTr mI0THOCTH NOMYJIALMA pa3HbIX BUAOB
pacTeHun».

Tema 4. CooOmiecTBa U 3KOJTOTHYECKHE CHCTEMBI.

CooOmecTBo opraHuzMoB — OuorneHo3. CTpykTypbl OHOIIEHO3a: BHJIIOBasi,
NpOCTpaHCTBEHHasi, Tpoduueckas (numenas). Buasl-nomuHanTsl. CBsi3M B
OHoILIEHO3E.

Okonoruueckue cucremMbl (3kocucreMbl). I[lonsitue 006 »sKkocucreMe u
ouoreonieHosze. DyHKIMOHATBHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: MPOIYICHTHI,



KOHCYMEHTBHI, peAyleHThl. KpyroBOpOoT BELIECTB U MOTOK YHEPTUU B IKOCHCTEME.
Tpoduueckne (muieBbIe) YPOBHH OJKOCUCTEeMbl. [luieBbie 1emu U CETH.
OCHOBHBIE TOKa3aTelIl JIKOCUCTEMBL: OWoMacca, MPOAYKIUA. IKOJOTHUECKUE
OUpaMUbl: TPOAYKIMH, YHCICHHOCTH, Ouomaccel. CBONCTBA HSKOCUCTEM:
YCTOWYMBOCTB, CAMOperyisinus, pa3putue. Cykueccus.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOWHOTO
VI IIUPOKOJIUCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCUCTEMBL.  YPOOIKOCUCTEMBI.
buonornueckoe u X03gMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM M YPOOIKOCUCTEM.

buopaznoobpaszue kak (¢akTop ycToMuMBOCTH »3KocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emIie.

VYuenune B. U. Bepnanckoro o Omocdepe. I'panuiiel, cocTaB U CTPYKTypa
ouocheprl. XKuoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OuMochepnl Kak
ro0adbHOM HKOCUCTEMBI. J[MHaMHuUeckoe paBHOBecHE U OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTsl BeniecTB U OMOr€0OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yIliepo/a,
a30Ta). 30HaNbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B 6uocdepe 3emian. AHTPONOTEHHbIE U3MEHEeHHs B Ouocdepe.
I'moGanpHbIe HKOTOTHYECKHE TIPOOIEMBI.

CocymiecTBoBaHME MIPUPOIBI 151 YE€JI0BEUECTBA. CoxpaneHnue
O6uopazHooOpa3us Kak OCHOBa ycToHuuBocTU Ouocdepsl. OCHOBA pallMOHAIBHOTO
yIpaBJICHUS TMPUPOJHBIMH pecypcaMM W HX HCIOJb30BaHue. JlocTmxkeHus
OMOJIOTUN U OXPaHa IPUPOIBL.

JdemoncTpanmum:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «lluieBbie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobmectBay, «llemu mnuTanus», «OKOJIOTMYECKass MNHPaMUIAY,
«buocdepa u denopex», «IKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOcucTeMa
XBOWHOTrO  jeca», «buoueHos Bogoéma», «ArpoueHo3», «lIpumepHsbie
AQHTPOINIOTEHHBIC  BO3JCUCTBUA Ha Ipupoay», «BaxHeWmne HUCTOYHUKHU
3arpsA3HEHUs BO3[yXa M T'PYHTOBBIX BOI», «IlouBa — BaxkHeHIIas COCTABISAIONIAS
o6unocheprr», «Pakropsl nerpananuu nous», «llapHukoBwii 3G dexT», «DakTophI
paJMOaKTUBHOTO 3arpsisHeHus Ouochepn», «OOmas crpykrypa Ouochepbn,
«Pacnpoctpanenue xu3Hu B Owuochepe», «O30HOBBIT dkpaH Ouochepb»,
«KpyroBopot yrinepona B 6uocdepe», «KpyroBopor azota B mpUpoe».

OOopynoBanue: Mojenb-anruiuKanusa « Tunudaaeie OHOIEHO3BD, TepOapuii
«PacturensHbie coobIiecTBa», Koaekiuu «buorieHos», « Bpenurenu BaxxHeHmmux
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYp», TepOapuui U KOJUIEKIMU pacTeHUl u
KUBOTHBIX, MPUHAJICKAN[NE K Pa3HBIM SKOJOTHUYECKUM TpylmnaM OJJHOTO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paXeHHs OXpPaHSAEMbIX BHUJIOB
pAaCTEHUM U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacho @I'OC COQO, ycranaBnmuBalOTCS TpeOOBaHUS K pe3ylbTaram
OCBOEHMsI  OOy4YaroIMMUCSI  IPOrpaMM  CpEeAHEro  o0uero  oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType NTMYHOCTHBIX pPE3yJbTaTOB OCBOEHHUA Mpeamera «buomorus»
BBIZICTICHBI CIEAYIONINE COCTABIISIONINE: OCO3HAHHE OOYYaIOIIMMUCT POCCHHCKOM
rPaXk1aHCKOW UJAEHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENbHOCTHU
U CaMOOMpECIeHUI0, HAIMYUEe MOTHBAalMKM K OOydYeHHI0O  OHWOJIOTHH,
IICJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHWH JUYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAJAUIUNA pPa3BUTHA OHOJIOTHUECKOTO
3HaHHWS, TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIMXCs PYKOBOJCTBOBATHCS B CBOCH
NEATEIbHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, IIPUCYLIMMH CHUCTEME
OMOIOTHUYECKOTO 00pa30oBaHUs, HAIWYHUE OSKOJOTUYECKOTO TMPaBOCO3HAHWS,
CIIOCOOHOCTH CTaBUTH IIETU U CTPOUTH KU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS Ipeamera «bHooTHs» IOCTUTarTcs B
€IUHCTBE Yy4YeOHOW W BOCIHTATEIBHOW JEATETbHOCTH B COOTBETCTBUHM C
TPAAUIUOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U JTYXOBHO -
HPaBCTBEHHBIMHU IICHHOCTSIMHU, TMPUHATHIMU B OOIIECTBE NpaBUJIaMH U HOpPMaMu
MOBEJICHUS W CIOCOOCTBYIOT IMpolieccaM CaMOTIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpPa3BUTHS, Pa3BUTUS BHYTPEHHEHW TO3UIUM JIMYHOCTH, NATPUOTU3MA,
YBAXEHUs K 3aKOHY W IIPABONOPSAKY, YEIOBEKY TPyJda U CTApPLIEMY IMOKOJIEHUIO,
B3aMMHOTO YB&XKEHHUs, OEPEKHOTO OTHOLICHHS K KyJbTYPHOMY HACIEIUI0 U
TpaAuIUAM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon depepaumu, mpupone u
OKPYKAIOIIEN CpeJIE.

JIndHOCTHBIE pe3yJIbTaThl OCBOEHHUS yueOHOTO mpenMera «buomorusy»
JOJKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUaIOIIMXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIINK, TIO3UTUBHBIX BHYTPEHHHX  YOEKICHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM I[IEHHOCTSAM POCCHMCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OIbITA W OIBITA JEITEIILHOCTH B MPOLECCE pEATU3alMi OCHOBHBIX HAIPABICHUMN
BOCIIUTATEIIbHOW AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCKOr0 BOCHIUTAHUS:

c(hOpMUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIUM 00YJAIONIEroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUMCKOTO OOIIECTBA,;



OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX NpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON [EATEIBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUE€OHBIX M TMO3HABATENbHBIX 3a7a4, BHINIOJHEHUU
OMOJIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEAEIATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHHUIO K
SBJICHUSIM COBPEMEHHOM JKU3HU U OOBSCHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JEHUCTBUSAX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3HBIMU YOEKICHUSIMU, KyJIbTYPHBIMU IICHHOCTSIMU U
COLMATIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOTO BBIOJHEHNUS
y4eOHBIX, TIO3HABATENbHBIX W HCCIENOBATENIbCKUX 337a4, YBaXUTEIHHOTO
OTHOUIEHUSI K MHEHHUIO OIIMOHEHTOB TMpPU OOCYXKICHUU CHOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOW M BOJOHTEPCKOU €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH pOCCUICKO TpaXxJIaHCKOU WJCHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHHMSI K CBOEMY HAapoJly, YyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoil, ropmoctu 3a cBOM Kpai, cBOXO PoauHy, CBOW S3BIK U KYyJbTYpY,
IPOILIOE M HACTOSIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccunu;

LEHHOCTHOE OTHOILLIEHUE K NPUPOJHOMY HACIEAUIO U NMaMSATHUKAM MPUPOIBI,
NOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMCKMX YYEHBIX B CTAHOBJIICHHUE W
pa3BuTHE OWOJOTHUM, TMOHHMAaHWS 3HAYEHUs OWOJIOTUM B TO3HAHUM 3aKOHOB
OPUPOBL, B KU3HU YEIOBEKA U COBPEMEHHOTO 00IECTBA;

uzaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHUI0O U 3amute Orteyecrtsa,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIINTAHHUA:

OCO3HAHHUE 1YXOBHBIX [ICHHOCTEH POCCHWCKOTO Hapoaa;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHUS;

CHOCOOHOCTh OIICHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC pEUICHUS,
OPUEHTUPYSCh HA MOPATHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIaJa B IOCTPOECHUE yCTOMUHUBOrO OYyAYILIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOUM POJUTEINAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATUSA LEHHOCTEW CEMEMHOW MKU3HU B COOTBETCTBUU C
TpaauusiMu HapoJ 0B Poccuu;

4) 3¢TEeTHYeCKOIr0 BOCIHUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHU;



MOHUMAaHUE dMOIMOHATIBHOTO BO3JICHCTBUS KUBOU MPHUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4€CTBA TBOPUYECKOU TUIHOCTH,

5) ¢usuyeckoro BocnuTaHHUS, (POPMHUPOBAHHMA KYJbTYPbl 310POBbSI H
IMOLMOHAJIBHOTO 0JIATOMOJIYYHS:

NOHUMAaHHWE U peanu3alus 370poBoro u 0Oe3omacHOro ooOpasza KU3HU
(3mopoBoe  muUTaHuE, COOJIOJIEHHME TUTMEHWYECKUMX TMpaBWI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATUW W OTAbIXa, peryjspHas ¢u3nyecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UUECKOMY U MCUXUUYECKOMY 370POBbIO;

NOHMMAaHWE IEHHOCTHU TMpPaBWI HWHAUBHUIYaJIbHOIO U  KOJJIEKTHUBHOTO
0€301acHOTO MOBENICHUSI B CUTYAIMAX, YTPOYKAIOIINX 3J0POBBIO M KU3HHM JIOJICH;

OCO3HAHUE TOCIEACTBUA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPeOJICHUS
QJIIKOTOJIs1, HAPKOTUKOB, KypEHUs );

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHUE LIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTh K AKTHBHOW JEATEIILHOCTH TEXHOJOTMYECKOW W COIMAIbHOMU
HANPAaBJIEHHOCTH, CIOCOOHOCTh MHUIUUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJIHATH TaKyl0 JACSATEITbHOCTE;

UHTEpEeC K pa3nuyHbIM cdepaM NpodhecCHOHAIBHON NeSITEIbHOCTH, YMEHUE
coBeplIaTh OCO3HaHHBIM BBIOOp Oyaymiell mnpodeccun u  peanU30BHIBATDH
COOCTBEHHBIE JKU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa3oBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTHY€eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKHU Le1eco00pa3HOEe OTHOILIEHHE K MPUPOAE KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHMUS;

MOBBIIICHUE YPOBHS DJKOJIOTUYECKOW KYJIbTYpPhl: MPUOOPETEHHE OIbITA
IUTAHUPOBAHUSI TOCTYNIKOB W OIICHKM HMX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEIIBL;

OCO3HaHUE TI00ATBPHOIO XapakTepa HKOJIOTUYECKHX MpoOJieM M MyTed HX
peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh NpHOOpETaeMble TMPU H3YUYEHUU OHOJIOTHHU
3HAHUS W YMEHUS TPH PEIICHUU TMPOOJIEM, CBSI3aHHBIX C PAIMOHATbHBIM
OPUPOJIONIONB30BaHUEM  (COONIOIEHHE  TpaBWI  TMOBEACHUS B MPUPOJE,
HANpPABJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCUCTEMAaX, OXpaHy BHJOB,
IKOCHUCTEM, OHOoChepsI);



aKTUBHOE HENpPUATUE JECUCTBMI, MPUHOCAIIMX Bpel  OKpYKaroIIeh
OpUPOJHON cpezie, YMEHHE IMPOTHO3MPOBATH HEOIArompUATHBIE SKOJIOTHYECKHE
NOCJIE/ICTBHSI IPEANPUHUMAEMBIX JEHCTBUI U MPEAOTBPAILATH UX;

HIMYKUE PA3BUTOTO DKOJIOTUYECKOTO MBIIIJIECHUS, SKOJIOTMUECKON KYJIbTYPBI,
ombITa NEeATEIbHOCTH DKOJIOTMYECKOU HAIIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSA MMM B ITO3HABATEIbHOM, KOMMYHUKATHBHOM W COLMAIIBHOM
NpaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JI€ITEIbHOCTU SKOJIOTHUECKO i
HaNpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAayKH U OOILECTBEHHOMN MPAKTUKH, OCHOBAHHOIO HAa JHAJIOTe
KyJBbTYP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJITYPHOM MUPE;

COBEpLIECHCTBOBAHHUE SI3bIKOBOM W YHUTATENIbCKOM KyJbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUSI MEX]Y JIIOAbMHU U TIO3HAHUS MUPA;

NOHUMaHHE creunpuKd OHOJIOTMM KaK HayKd, OCO3HaHMi €€ poju B
(GOpMUPOBAaHMU PALMOHAJIBHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUU LEITOCTHOTO
IpeacTaBlIeHUus] 00 OKpYXKalolleM MHUpe Kak O €IWHCTBE NPHUPOAbI, YeTOBEKa U
oOmiecTBa, B IMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHuu MpobdiieM
COXPAHEHUSI NPUPOJTHOTO PAaBHOBECHS;

yOEeKIEHHOCTh B 3HAYUMOCTU OMOJOTHHU I COBPEMEHHOW IMBUIN3ALNH:
oOecrieueHrs HOBOTO YPOBHS pPa3BUTHS MEIMLMHBI, CO3JaHUE IEPCHEKTHBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemiaTh pecypcHble  MpoOJeMbl  pa3BUTHA
YeJI0BEUECTBA, MOUCKA MyTel BBIXOJIa U3 TI00ATBHBIX SKOJOTUIECKUX MPOOIeM U
obOecrieueHust  mepexoja K  yCTOWYMBOMY  Pa3BUTHUIO,  PALMOHAIBHOMY
UCIOJIB30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHMIO HOBBIX CTaHAAPTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OHOJIOTHUYECKUX 3HAHUH B LEJIAX
NOBBIIIEHUS] OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTh (DYHKIIMOHAJIBLHOW TPaMOTHOCTH OOydaromuxcs, GopMupyeMmoin
IpH N3y4eHUH OMOJIOTHU;

NOHMMAaHNE CYIIIHOCTH METOJOB MO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCHOJb30BaTh TMOJyYaeMble 3HaHMUA JUIs aHaiuu3a W
OOBSICHEHUSI SIBJICHUI OKPYXAIOLIEro MUPA M MPOUCXOASIIMX B HEM HM3MEHEHHH,
yMEHHME JenaTb OOOCHOBAHHBIE 3aKIIOYEHUS Ha OCHOBE Hay4HBIX (AKTOB U
UMEIOLINXCS JaHHBIX C LIEJbI0 MOJIYUYEHHUS T0CTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIBb30BaTh OMOJOTMYECKHE 3HAHUS IS
pelieHus npoOseM B peaabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOH JAESITEIbHOCTH, TOTOBHOCTb OCYILECTBIATH
NPOEKTHYIO U UCCIEA0BATENBCKYIO IESITENIbHOCTh MHANBUAYAIBHO U B IPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHHH MO OWOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIbTATHI

MerarnpeameTHbie pe3yJsibTaThl OCBOEHUSI yueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAUYMMble [JI1 (QOPMHUPOBAHUS MHUPOBO33PECHUS OOYUAIOIIUXCS
MEXIUCIUIUTUHAPHBIE (MEXIpeAMETHbIE) OOIleHayYHbIe MOHSATHUS, OTpakaroliue
LEJIOCTHOCTh HAyYHOW KapTHHBI MuUpa M cneuuduky METOJOB TO3HAHWUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, dHEPIus, SIBICHUE, MPOIlece,
CUCTeMa, HAay4YHbIH (akT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
ucclieloBaHue,  HAONIOJCHUE,  U3MEPEHHUE, OKCIEPUMEHT ©  JpYyTux),
yHUBEpCAIbHbIE y4eOHble JeicTBUs (TIO3HABaTElbHbIE, KOMMYHHUKAaTHUBHEIE,
pEryJATUBHbIE), obecrieunBaroIme dbopmupoBanue byHKIIMOHATIBHO I
rPAMOTHOCTH M  COLMAJIbHOM KOMIETEHUHMH OOYUYaroIIUXCsS, CIOCOOHOCTb
oOyuarommxcs UCI0JIb30BAaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MUPOBO33PEHUYECKME 3HAHUS W  yHHUBEpCalbHble YydeOHbIE JIEUCTBUS B
MTO3HABATENBHON U COLUAIBHOW MTPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OCBOEHHUS MPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHusl TOJIKHBI OTPAXKATH:

OBnajneHne YHHBEp CaJIbHBIM U y4eOHbIMH NM03HABATEJIbHBIM U
AEeCTBUAMMU:

1) 6a3oBble JJOorHYecKue J1elCTBUA:

caMOCTOsITeTbHO  (opMynupoBaTh M aKTyalu3upoBaTh  MOpoOsemy,
paccMarpuBatrh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPH OCBOCHWM 3HAHUN MNPUEMBI JIOTMUECKOTO MBbIILICHUS
(aHanuza, cUHTE3a, CpaBHEHUs, Kiaccudukamu, 0000IIeH s ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TIOHSATUH (BBIIETATh MX XapaKTEpPHbIC MPU3HAKH, YCTAHABJINBATH
CBSA3U C IPYTUMHU MOHATHSIMU);

ONpeNenaTh UeNH JeATeNbHOCTH, 3aJlaBas MapaMmeTpbl M KPUTEPUU HX
TOCTW)KEHUSI, COOTHOCHUTD PE3YJIbTAThI IEITSIIBHOCTH C TIOCTABIICHHBIMU LIEIISMH;

UCTIOJIB30BaTh OMOJIOTUYECKUE TIOHITHS IJisg 00BsiICHEHUA (PAKTOB W SIBICHUM
YKUBOU IIPUPOIBI;

CTPOWUTh JIOTUYECKUE PACCYXKJEHUsI (MHIYKTHUBHBIC, JEIyKTUBHBIE, IO
AQHAJIOTUH), BBIBISATH 3aKOHOMEPHOCTHM W TPOTHBOPEUYUS B PacCMaTPUBAEMbIX
SABJICHUSIX, GOPMYIUPOBATH BHIBOJIBI U 3aKJIIOUECHUS;

PUMEHSTh CXEMHO-MO/IeTIbHBIE cpencrBa IS peICTaBICHUS
CYIIECTBEHHBIX CBSI3¢M M OTHOIICHHWHA B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakKe  NPOTHBOPEUMH  pa3HOrO  pOJa,  BBIIBIGHHBIX B Pa3IUYHBIX
UHGOPMAIMOHHBIX UCTOYHHUKAX;

pazpabaTeiBaTh IUIAH PEIIEHUs MPOOJIEMBbI ¢ yYETOM aHAIMU3a MMEIOIIUXCS
MaTepUAbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHBHI B €S TEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN IESITEIbHOCTH;

KOODAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX pEaJbHOTIO,
BUPTYAIBLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH KU3HEHHBIX MPOoOJieM.

2) 0a30BbIe HCCIEI0BATEIbCKHAE I€HCTBUA:

BJIaJIETh HaBbIKAMH y4eOHO-MCCIEA0BATENbCKON U MPOEKTHOM e TeIbHOCTH,
HaBBIKAMHM  pa3pelieHuss MpoOjeM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY MOUCKY METOJIOB PEIICHHUS MIPAKTHUECKUX 3a/1a4, TPUMECHEHHUIO
Pa3IMYHBIX METOJ0B MO3HAHUS;

UCMOJIb30BaTh Pa3UYHbIE BUJABl ACATEIBHOCTU MO TMOJIYyYEHHIO HOBOTO
3HaHUS, €ro MHTEpIpeTaluH, NpeoOpa3oBaHUI0O M MNPUMEHEHHI0 B Y4eOHBIX
CUTYallUAX, B TOM YUCJIE IPU CO3AaHUU YUEOHBIX U COLMATIbHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIIUICHUS, BJIaJIETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMH TIOHITUSIMHA U METOIaMU;

CTaBUTh M (QOpMyIHUpOBaTh COOCTBEHHBIE 3alauyd B 00pa3oBaTeNbHOU
JEeSATeIbHOCTU U )KU3HEHHBIX CUTYAalUAX;

BBISBIISITh NPUYMHHO-CIICICTBEHHBIC CBSI3M W aKTyaJlW3UpOBaTh 3aaady,
BBIBUTaTh TUNOTE3y €€ pelleHUs, HaxXOAUThb apryMEHThl ISl JOKa3aTelnbCTBa
CBOUX YTBEPKJICHHIA, 3a]]aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBaTh TIOJIYUYEHHBIE B XOJI€ pCEIICHUs 3aJayd  Pe3yJbTarhl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, NPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISITh IICJICHANPABIICHHBIM TOWCK TEPEeHOCa CPEICTB M CIIOCOOO0B
NEeNCTBUSL B MPO(GECCUOHATIBHYIO Cpeny;

yMEThb MEPEHOCUTh 3HaHMs B TMO3HABATEIbHYI0 W TMPAKTUYECKYI0 O0O0JacTH
KU3HEIEATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE WJEH, MpeiJiaraTb OPUTHHAILHBIC TOAXOJbI U PelleHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ uHpopmanmeii:

OPHUEHTUPOBATHCS B PA3TUYHBIX UCTOUHUKAX MHPOpPMAIUU (TEKCTE y4EOHOTO
nocoOusi, Hay4YHO-NIOMYJISIPHOM JuTEparype, OHUOJIOTUYECKUX CIOBapsSIX H
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



uHGOPMAIIMIO PA3IUYHBIX BUAOB U (HOPM IPEICTABICHUS, KPUTUIECKH OLICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

dbopMyIHpoOBaTh 3alPOChl U MPUMEHATH Pa3IUYHBbIE METOJbI TPH MOUCKE U
oTOOpe Omosornyecko MHGOpMAIMU, HEOOXOIUMOM IS BBHIMOJHEHUS YUEOHBIX
3a/1ay;

npuoOperaTh OMNbIT MCHOJIb30BaHUS HMHQPOPMAIUOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  MpeACTaBICHUS
Oouosiornueckoil nHpopMauuu (cxemsl, rpaduKu, AUArpaMMbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCTOJIb30BaTh HAyYHBIM S3BIK B KayecTBE CpeACTBa Ipu paboTe ¢
Oouonornyeckoil uHMOpManUEH: TPUMEHITh XHUMHUYECKHE, (PU3MYECKUE W
MaTeMaTU4ecKue 3HaKU U CHUMBOJBI, (popmylibl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh W MpPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HAarJIsIHOCTH;

BJIaJIeTh  HABbIKAMM  pacmo3HaBaHUs M 3allUTBl  HHpOpMAaLUH,
UHPOPMALIMOHHON O€30MACHOCTH JTUYHOCTH.

OByajleHUe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMHY J1e€HCTBUSIMU:

1) oOmenmue:

OCYIIIECTBIISITh KOMMYHHUKAILIMK BO BCEX cpepax KU3HH, aKTUBHO Y4aCTBOBATh
B JUAJIOTe WJIM JHUCKYCCUM TIO CYIIECTBY OOCYXKIaeMOW TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHUS OTHOCUTEIBHO BBIIOJIHEHUSI INpenaraeMoi
3a/layd, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTh MO3UIIUM JIPYTHX YYACTHUKOB
JMaJioTa Uiu JUCKYCCHUH);

pacro3HaBaTh HeBepOalbHbIE CpeACTBa OOIIEHUS, I[OHMMAaTh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYyallUi,
yMETb CMSITYaTh KOH(MIUKTH U BECTH MIEPETOBOPHI;

BIIQJIETh PA3TUYHBIMUA CIOCOOAMHM OOIICHUS W B3aWMOJCHCTBUS, IMOHUMATH
HaMEpEeHUs APYTUX JI0JIeH, MPOSBISTh YBAXKUTEIbHOE OTHOLIEHHE K COOECETHUKY
U B KOPpPEKTHOU Ppopme GopMyIHupoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO W3JIarath CBOIO TOYKY 3PEHHUS C HCIIOJIh30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecCTHasI 1eITeIbHOCTD:

NOHUMAaTh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAUBHIYaIbHOU
paboTHI PU PEIICHUH OUOJTIOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOJUMOCTD
OPUMEHEHUS TPYNHOBBLIX (OPM B3aUMOJEHCTBUS NPU pELICHUU YueOHOM 3a1a4u;

BBIOMpPATh TEMATHKy W METOJIbl COBMECTHBIX JEHCTBHMI C y4ETOM O0O0IIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YJIeHAa KOJUICKTUBA;



IPUHUMATh 111 COBMECTHOM  JIESITENBbHOCTH, OPTraHU30BHIBATH U
KOOPAMHUPOBATh JEUCTBHUS MO €€ JTOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUH,
pacmpenensiTh poJii ¢ Y4ETOM MHEHUH YYacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAauye€CTBO CBOErO BKJIaJa M KaXXJIO0ro Y4YaCTHHKAa KOMAaHJIbl B
001Ul pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE TIPOEKTHI, OLEHUBAThb WJAEH C TO3UIMU HOBU3HBI,
OPUTHHAJIbHOCTH, NMPAKTUYECKON 3HAYNUMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHHE B PAIUYHBIX
CUTYAalUAX, IPOSIBISATH TBOPUYECTBO U BOOOPaKeHHE, ObITh MHUIIUATUBHBIM.

OBiaieHHe YHUBEPCAJIbHBIMHU PeryasiTUBHBIMHU JACHCTBUAMMU:

1) camoopranmsanms:

UCTIOJIb30BaTh OWOJIOTUYECKHE 3HAHUSA ISl BBIABICHUS MPOOIEM H HUX
pelIeHus B )KM3HEHHBIX U YUEOHBIX CUTYAIUAX;

BBHIOMpATh HAa OCHOBE OWOJIOTUYECKUX 3HAHUM I1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOUX JIEUCTBUSX M IMOCTYIKaX MO OTHOLICHHUIO K KMBOW MHPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBIATh MO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATDH
npoOJieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7auud B 00Opa3oBaTelbHOM
JNEATEIIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIbHO  COCTaBIATh IUJIaH pelIeHus NpoOjieMbl ¢  Y4€ToM
UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

pacuupsTh paMKu y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUM;

nenaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peuIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO K TMPOSBICHHUIO IIUPOKOW JPYAUIMU B
pa3HbIX OO0JacTAX 3HAHUW, TOCTOSTHHO TIOBBIIATH CBOW 0Opa3oBaTENbHBIN U
KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBHI B ACATEIbHOCTD,
OLICHHBAaTh COOTBETCTBHE PE3YJbTATOB LIEIISIM;

BIIaJIeTh  HABBIKAMHU  [O3HABaTENIbHOM  pedliekcuu  Kak  OCO3HaHUs
COBEpIIAEMBIX JCHCTBUI U MBICIUTEIbHBIX MPOLECCOB, HX pE3yJbTaTOB H
OCHOBaHMM, MCMHOJb30BATh MPUEMBI pediieKCUu AJisi OLIEHKU CHUTyalluH, BbIOOpa
BEPHOTO PEIICHMUS;

YMETh OILICHUBATh PHUCKA W CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHUKEHHUIO;



NPUHUMATh MOTHBBI M apryMEHThl JPYyIUX MpPU aHAJIU3E€ pPE3yJIbTaTOB
NEeATENbHOCTH;

3) npuHATHE ce0A U APYTUX:

NpUHUMATh ce0s1, MOHUMAasi CBOM HEJIOCTAaTKH M JIOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHThl JPYyTMX IPH aHAJIU3€ pPE3yJIbTAaTOB
NEeSITEIIbHOCTH;

IpU3HABATh CBOE MIPABO U NPABO APYIMX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUHU JIPYTOr0O YeIOBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[Ipenmernbie pe3ynbrarthl ocBoeHus mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOHAIOT crielupuueckue At yueoHoro npeamera « buosnorus»
Hay4yHbI€ 3HAHUS, YMEHHS U CIOCOOBI AEHUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHUMN, BUIBI JESTEIHHOCTH MO MOJYYSHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YEOHBIX CUTYyalUsIX, a TaKXKE B pealibHbIX
KU3HEHHBIX CUTyallusiX, CBSI3aHHBIX C Ouosiorueil. B mporpamme npenmeTHbIE
pe3yabTaThl IPEICTaBICHBI MO roj1aM 00y4eHHs.

[IpenmerHbie pe3ysbTaThl OCBOEHUS yueOHOTOo mpenmera «buonorus» ¢ 10
Kacce NOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTb 3HAHUU O MECTE U POJU OMOJIOTUU B CHCTEME HAy4YHOIO
3HaHHUSA €CTECTBEHHBIX HAayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTHUHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKIIA/I€ POCCUWCKUX H
3apyOeXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHONOTUH, (DYHKIIMOHAIBHOU
IrPaMOTHOCTHU Y€JI0BEeKa JJIsl peleHHs] )KM3HEHHBIX 3a1ay;

YMEHHE pPacKpbIBaTh COJEpKaHUE OHOJOTMUECKUX TEPMUHOB U TMOHATHM:
KU3Hb, KJETKa, OpraHu3M, wmeradbonu3m (OOMEH BEHIECTB M MpEBpallECHHE
HHEpPruu), TOMeocTa3 (CaMOperysiius), ypoBHEBasi OpraHU3allusl KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHNE (PEMPOIYKIIHS ), HACIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3Jararb OHOJOTWYECKHE TEOopuM (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas J0rMa MOJIEKYJIsipHOM Ouonorum), 3akoHbl (I'.
Menpnens, T. Moprana, H. 1. BaBuioBa) u ydeHus (o meHTpax MHOTO0Opa3us u
OPOUCXOXKIEHUS KyIbTypHbIX pactrenuid H. U. BaBuiosa), onpeaensTe rpaHUIlbI
UX MPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHHUE BJIaIETh METOJAaMHU HayYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOAEHUE U
ONMCAHUE KUBBIX CUCTEM, IPOIECCOB M SIBJICHUW, OpTraHM3alldsi U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPHMEHTa,  BBIABWKEHHME  TUIMOTE3bl,  BBISIBICHUE
3aBHCHUMOCTHA MEXIy HCCIEeIyeMbIMU BEIMUYUHAMH, OOBSCHEHUE TOTYyUYEHHBIX



pPe3yJbTaTOB, HMCIOJb30BAHHBIX HAYyYHBIX TOHITUN, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJIBI HA OCHOBAHUU TIOJTYYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICISTh CYIIECTBEHHBIC NPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT H
J9YKapUOT, OJHOKJIETOYHBIX K MHOTOKIETOYHBIX OpPTraHU3MOB, OCOOEHHOCTHU
IpoIecCOB: OOMEHa BEHIECTB U MPEBpAIllCHUS SHEPTUU B KieTke, (OTOCUHTE3A,
TUTACTHYECKOTO M JHEPreTUYecCKOro OOMEeHa, XEMOCHWHTe3a, MHUTO03a, Meio03a,
OTUTOJJOTBOPEHUS, PA3MHOXKCHHSA, WHIANBUAYAJbHOTO pPAa3BUTHS OpraHuU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh TMOJIYUCHHBIC 3HAHUS Il OOBSICHEHHS] OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JJI NPUHATUA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C Lenblo olecrieyeHHuss O€30MacHOCTH CBOEro 3J0pPOBbs M 370POBBS
OKPYKaIOIIUX JI0JIeH, COOIIOICHNS HOPM IPaMOTHOTO MOBEICHHS B OKPYIKAIOIIEH
NPUPOJIHON Ccpene, MOHMMaHWE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHXKEHHI
COBPEMEHHON  OMOJIOTHH u OMOTEXHOJOTUM ISt pPalMOHATBLHOTO
IPUPOJIOTIOTB30BAHUS;

yMEHHE pelmaTh »dSJEeMEHTapHble TEHeTHYECKHE 3aJadyd Ha MOHO- H
TUTHOPHUIHOE CKpEIIMBaHUE, CIEIUICHHOE HAaCIeIOBaHNEe, COCTABISITH CXEMBI
MOHOTHOPHUIHOTO CKpEIIUBAaHUS JJIsl TpE/ICKa3aHus HACIeJOBaHUs MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBIMIONHATH J1a0OpaTOpHblE W MpakTHUYecKue pabdoThbl, cOOII0aTh
npaBuiia mnpu padbote ¢ yueOHbIM U J1a00OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUECKH OIICHUBATh M HHTEPNPETUPOBAThH HHMOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHMsA, BKIIOYAIONIYI0 TICEBJOHAYYHBbIE 3HAHUSA U3
pPa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOW MHGPOPMAIIMU, HAYUHO-MIOMYJISIPHBIC
Marepuayibl), ITUYECKHE AacClEeKThl COBPEMEHHBIX HCCIIEIOBaHUN B OHUOJIOTHH,
MeAUIHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCHMEHHBIE W YCTHBIE COOOIICHWS,
0000111ass OMOJIOTUYECKYI0 MHPOPMAIMIO U3 HECKOJHKUX HUCTOYHMKOB, TPAMOTHO
UCTIOJI30BaTh OHITUIHBIN arnmapaTr OMOJIOTHH.

[IpenMerHbie pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 11
Kacce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OHMOJIOTUU B CUCTEME HAyIHOTO
3HaHHUSA €CTECTBEHHBIX HayK, B (OPMHPOBAHHUH COBPEMEHHOW €CTECTBEHHO-
HAYYHOW KapTHUHBI MHpPAa M HAYYHOTO MHUPOBO33PEHUS, O BKIIAJI€ POCCUHUCKUX H
3apyO0eXHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OuONOTHUH, (YHKIIMOHAIBHOU
TPaMOTHOCTHU YeJIOBEKa JJIsI pEIIeHMs] )KM3HEHHBIX 3a]1a4;

yMEHHE PacCKphIBaTh COJEp)KaHWE OMOJOTHMYECKUX TEPMHHOB W TIOHSATHM:
BUJI, TOIYJISALUSA, TeHOMOH, SBOJIIONUS, IBMXKYIIHUE CUIbl ((PAaKTOPHI) IBOJIOLNH,
PUCIIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, JKOJOTMYECKHE (HAKTOPHI,



DKOCHUCTEMa, TMPOAYIEHThl, KOHCYMEHTBI, PEAyIEHThl, IIENA MUTAHUS,
IKOJIOTHYECKasl MpaMuia, OuoreoreHos3, onocdepa;

yMEHHE u3Jararb OHOJOTUYECKHEe Teopud (dBONIONUOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHsl OHBOJIOIMH), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoasimeBoro cxoactBa K. M. Bbopa, uepenoBaHusi INIaBHBIX HamnpaBICHUU U
nyTteit sBosroniuu A. H. CeBepuoBa, yuenusi o 6uocepe B. U. Bepnanckoro),
ONPENENATh TPAHULBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJa/IeTh METOJaMU HAyYHOTO MO3HAHUS B OUOJIOTUM: HAOJIOCHUE U
OTNMCAaHUE KUBBIX CHUCTEM, MPOIECCOB W SIBJICHUW, OpTaHM3allds U TMPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIIBMKEHHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJY HCCIEAYEMbIMU BEIWYMHAMH, OOBACHEHHE IOJYUYEHHBIX
pPe3yJbTaTOB, WCIOJIb30BAHHBIX HAYyYHBIX TOHITHN, TEOPUM M 3aKOHOB, YMEHHUE
JienaTh BBIBOJBI HA OCHOBAHUU TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEISATh CYLIECTBEHHBIC MPU3HAKU CTPOCHHSI OHOJIOTHMYECKHX
O00OBEKTOB: BHUJOB, TMOMYJISIUN, TMPOAYIUEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreoEHO30B M HJKOCUCTEM, OCOOEHHOCTH TPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPHUCIIOCOOIECHHOCTH
OpraHu3MOB, JEUCTBHUSA DKOJIOTHUECKMX (AaKTOPOB HA OPraHU3MBbl, IIEpeHoca
BEIIECTB M IOTOKA HJHEPTrUM B HKOCHUCTEMAX, AHTPOTOTEHHBIX HW3MECHEHUW B
HPKOCUCTEMAaX CBOEH MECTHOCTH, KpPYroBOpOTa BEUIECTB M OMOT€OXMMHUYECKUX
UKJI0B B Onocdepe;

YMEHHE MPUMEHSTh TMOJIYUYCHHBIC 3HAHHS 11 OOBSICHEHHS OHMOJOTUYECKUX
MPOLIECCOB W SIBIICHUM, JJIs1 NPUHATHS MPAKTUYECKHX PENICHUH B MOBCEIHEBHOM
KU3HU C Lenblo ofecrieyeHuss O€30MacHOCTU CBOEro 3J0pPOBbS M 3740POBBS
OKpPY’KaloLUX JI0Jei, COOMI0IEHUs] HOPM IPaMOTHOTO MOBEACHUS B OKPY KaroIei
OPUPOJIHOM cpene, MOHMMaHUE HEO0OXOJMMOCTH HCIOJIb30BaHUS JOCTHUKEHHI
COBPEMEHHOM OMOJIOTHH JIJIsl PallMOHAIIBHOTO MPUPOIONOIb30BAHUS;

yMEHHE pelIaTh 3JeMEHTapHble OMOJIOTMUECKUE 3a7aul, COCTABIATH CXEMBI
MEpPEeHOCca BEIECTB U PHEPTUH B IKOCUCTeMax (1IN MUTaHUs);

YMEHHE BBIMIOJHATH J1a0OpaTOpHblE W TpakTHUYecKue pabdoThbl, cOOII0aTh
npaBuiia Mpu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUECKH OIICHUBATh M HHTEPNPETUPOBATh HHMOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOUAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEeACTBA MACCOBOW MHGPOPMAIIMU, HAYYHO-IOMYJISIPHBIC
MaTepuaibl),  paccMarpuBarh  IJ00aNbHbIE  SKOJOTUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YyMEHHE CO03/1aBaTb COOCTBEHHbIE€ NHUCHBMEHHbIE U YCTHBIE COOOIICHUS,
0000111ass OMOJOTUYECKYI0O MHPOPMAIMIO U3 HECKOJbKUX HMCTOUYHMKOB, TPaMOTHO
UCIIOJIB30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosm4yecTBO 4acoB JIeKTPOHHBIE
HauMeHoBaHMe pa3/iesioB U TeM undgposbie
Ne ni/m P Konrtpoasnsie | IIpakTuyeckue (nndp )
NporpaMmmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 buonorus xak Hayka 2 0 0.5 Bubmorexa LOK
https://m.edsoo.ru/7f41c292
bubauoreka [IOK
2 JKuBble cuCTEMBI U X OpraHU3alus 1 0 0 https://m.edsoo.r/7f41¢292
. bubmunoreka [IOK
3 XUMHUYECKHUI COCTAaB U CTPOCHUE KIIETKHU 8 0 1 hitps:/m.cdsoo.r/7f41c292
bubmuoreka [IOK
4 Kn3zHenearenpbHOCTh KIIETKH 6 0 0 hitps://m.cdsoo.r/7f41¢292
Pa3sMHOMXeHME U MHIUBUyaIbBHOE pa3BUTHE bubnuorexa [IOK
5 5 0 1
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTH M1 H3MEHUNBOCTD 2 0 15 bubmmoreka [JOK
OpPTaHU3MOB ' https://m.edsoo.ru/7f41¢292
. Cenekus opranu3MoB. OCHOBBI 3 0 0 bubnuorexa [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41¢292
bubauoreka [IOK
8 Pesepsroce Bpems 1 0 0 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbBIE
HaumMmeHoBaHHe pa3iesioB M TeEM nudpoBbie
Ne i/m P Kontpoabusie | IIpakTuyeckue (uircpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOLHUOHHASA OMOIOT U 9 0 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41cc74
) Bo3HukHOBeHUE U pa3BUTHE KU3HU Ha 9 0 0.5 bubnuoteka [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
bubnuoreka LIOK
3 O 5 0 1
PralfsMBL i OKpysatomas cpeaa https://m.edsoo.ru/7f41cc74
bub6manoreka [JOK
4 Coo01iecTBa ¥ 3KOJIOTHYECKUE CUCTEMBI 9 0 0 htps://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosm4yecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka KonTtpouabHnsie | IIpakTuueckue
n/n Bcero H3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
buonorus B cucreme Hayk.OOBEKT budmorexa LIOK
1 5 1 0 0 01.09.2025 https://m.edso00.ru/863e6122
M3YyICHIS OUONIOTHH. . https://m.eds00.ru/863e632a
2 MeToabl TO3HAHUS )KUBOW MPUPO/IBI. 1 0 0 budmiorexa LOK
08.09.2025 | https://m.edsoo.ru/863e6122
3 buonornyeckue cucteMsl, MpOLECCHI | 0 0 bubnmuoreka [IOK
U UX U3YUYECHHE 15.09.2025 | https://m.edso0.ru/863e6564
MonexkynspHsli
4 OBeHb. XUMHUYECKHU COCTaB 1 0 0 bubmorexa LIOK
P ' 22.09.2025 | https://m.edsoo.ru/863e674e
KJIeTku. Bojga u MuHepanpHbIe CONU
bu6mmoreka [JOK
> Jlunuzet, ux CTpoCHUE u GyHKiH ! 0 0 29.09.2025 | https://m.edso0o0.1u/863e¢6870
bubmunoreka [IOK
6 YTICBOBL, MX CTPOCHHC 1 (yHKIIMH ! 0 0 13.10.2025 | https://m.edsoo.ru/863e6b72
bubmuoreka [IOK
7 benku.CoctaB u cTpyKkTypa OCJIKOB. 1 0 0 20.10.2025 | hitps:/m.cdsoo.rw/86366b72
depMeHT OMOJIOTHYECKUE
kaTanu3atopsl. JlabopaTopHas
8 abora Nel "Karanurmyeckas 1 0 0.5 bubmorexa LIOK
P } ' 27.10.2025 | https://m.edsoo.ru/863e6d5¢c

aKTUBHOCTH (pepMEHTOB( Ha MpuMepe
amMuIIa3bl)



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

bubauoreka [IOK

? Hyxnenospie kuciiotsi: IHK u PHK 0 03.11.2025 | https://m.edsoo.ru/863¢6e88
10 AT® u npyrue 0
HYKJIEOTUIbl. BuTamuHbl 10.11.2025
Bupycel- Hekinerounas popma bubmorexa HOK
11 Py P 0.5 24.11.2005 https://m.edsoo.ru/863e6ff0
KISHI o https://m.edsoo.ru/863e716¢
12 Krnerounsiii ypoBeHb: oO1as 0 bubnuorexa [IOK
xapakTtepuctuka. Kinerounas teopus 01.12.2025 | https://m.edso0o.ru/863e766¢
bubmnoreka [IOK
13 ) . X 0
OTOCHHTES. ACMOCHITES 08.12.2025 | https://m.edso0o.ru/863e¢7¢98
bu6mmoreka [JOK
14 C) i 00 0
HEPTETHHCCKIH OOMEH 15.12.2025 | https://m.edsoo.ru/863e7aae
JKv3HEHHBIN UK KJIeTKHU. [lenenue
KJIeTku. Murto3. JlaboparopHas
15 abota Ne 3 «HabG:mro0 EHI/IepMI/ITOSa B 0.5 bubmorexa HOK
P - 5 ' 22.12.2025 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpellKa TyKa Ha
TOTOBBIX MUKpOITIpENapaTax»
16 buocunTes 6enka. Peakiust 0 bubmoreka [JOK
MaTPUYHOI'O CHHTE3a 12.01.2026 | https://m.edsoo.ru/863e796e
bubmuoreka [IOK
17 Tpancnsus — OuocuHTe3 Oenka 0 19.01.2026 | hitps:/m.cdsoo.ru/863¢796¢
13 Hexnerounsie Ghopmbl )KU3HU — 0 bubmuotexa LIOK
BUPYCHI 26.01.2026 | https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
1 ) https:/m. . 1
9 OpPMBI pa3MHOKEHUSA OPTaHU3MOB 0 02.02.2026 ps://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
20 Meiio3 0 bubauoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

09.02.2026 | https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U Pa3BUTHE TOJIOBBIX
KJ1eToK. OMmIog0TBOPEHUE.

)1 Jlabopatopnas padora Ne 4 0.5 bubmuoreka LIOK
«M3yueHue CTpOCHUS MOJIOBBIX 16.02.2026 | https://m.edsoo.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIpernapaTax»

2 NnauBuayanbHOe pa3BUTHE 0 bubmuoteka LIOK
OpraHu3MOB 02.03.2026 | https://m.edsoo.ru/863e8436

” I'enernka — Hayka o 0 bubnuorexa [IOK
HACJIEJICTBEHHOCTH U U3MEHYHUBOCTH 09.03.2026 | https:/m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACJICIOBAHUS

24 npu3HaKkoB. MoHOTHOpUIHOE 0 bubmmorexa LIOK

16.03.2026 | https://m.eds00.ru/863e8878

CKpEIINBAHHE

UTHOPUAHOE CKpElIMBaHKE. 3aKOH
25 fee.aBHI::I/Ifaoro HaiHI:,HOBaHI/I}I 0 bubmorexa LIOK

23.03.2026 | https://m.edsoo.ru/863e89a4

MPU3HAKOB

ClLerUieHHOE HacJIeIOBaHuEe

npu3HakoB. JlaboparopHas pabora

26 Ne 5 «M3yuenune pe3yapTatoB 0.5 bubnuorexa [IOK
MOHOTUOPUTHOTO U TUTUOPHUIHOTO 30.03.2026 | https://m.edsoo.ru/863e8c60
CKpEIIMBaHUs y Ip030(UIIbl Ha
TOTOBBIX MUKPOTIPEIIapaTax»

7 I'enetuka nona. HacnenoBanue 0 bubmmoreka [JOK
MIPU3HAKOB, CIEIMJICHHBIX C MTOJIOM 13.04.2026 | https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacnencTBeHHAs

28 M3MEHUYMBOCTh. JlabopaTropHas 0.5 bubmmorexa [JOK

20.04.2026 | https://m.edsoo.ru/863e8efe

pabota Ne 6. Uzyuenue



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOM(UKAITMOHHOW N3MEHYHBOCTH,
ITOCTPOEHUE BaPUALIMOHHOTO psijia U
BapUaLlMOHHOW KPUBO»

HaCJ'IeI[CTBeHHaH HU3MCHYHNBOCTD.

29 Jlabopatopnas pabora Ne 7. | 0.5 bubnmuorexa [IOK
«AHamu3 MyTanui y 1po30(duiisl Ha ' 27.04.2026 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»
30 I'enetruka yenoBeka 1 0 bubmmorexa OK
04.05.2026 | https://m.eds00.ru/863e8d78
Pe3zepaublii ypok. O60011eH1E 110
31 teme «HacneacTBeHHOCTh U 1 0 11.05.2026
M3MEHUYHUBOCTH OPTaHU3MOBY»
bubmuoreka [IOK
32 Cenelcuist KaKk Hayka H poLece ! 0 18.05.2026 | https://m.edsoo.ru/863e9214
13 MeTobl M JOCTUKEHUS CENEKIINU | 0 bubmuoreka [IOK
pacTeHUI U KUBOTHBIX 25.05.2026 | https://m.edsoo.ru/863¢9214
34 buoTexHomorus kak orpacip 1 0 bubnuorexa [IOK
MPOM3BOJICTBA 01.06.2026 | https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 15

[TPOI'PAMME



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

11 KJIIACC

KosimnuyecTBo yacos JIeKTPOHHbIE
Ne Mara nu@poBbIe
Tema ypoka Kontpouabnsbie | IlpakTHueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
. bubmorexa [JOK
1 C) 1 0 0
BOJIOTI H METOJBL €€ H3YHEHHA 01.09.2025 | https://m.edsoo.ru/863ea20e
5 HcTopus pa3BUTHUS IpEICTaBICHUM | 0 0 bubmuoteka LIOK
00 2BOMIOIUU 08.09.2025 | https://m.eds00.1u/863¢9570
bubmuoreka [IOK
3 Mukpossosiows ! 0 0 15.09.2025 | https://m.edsoo.ru/863e9¢cle
[Momynsius Kak JIeMeHTapHast
SMHHWIIA BHJIA U YBOJIOIIHH.
4 JII2160 ZTO HI;H aborta Jl\io 1 1 0 0.5 Bubamorexa LOK
paTopHaip ) ) 22.09.2025 | https://m.edsoo.ru/863e99¢c6
«CpaBHeHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHUIO»
5 JIBYOKYyIIME CHITBI (2JIEMEHTapHBIE | 0 0 bubnuoreka [IOK
(haKTOPBI) IBOJIOITUHU 29.09.2025 | https://m.edsoo.ru/863e9da4
. bubmunoreka [IOK
6 EcTtectBennsIif 0TOOp U ero hopmbl 1 0 0 13.10.2025 | https://m.cdsoo.rw/863¢9ed0
Pe3ynbTaThl 2BOTIONNN:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pa3zoBanue. JlaboparopHast 1 0 0.5 bubnuorexa [IOK
pa6ora Ne 2 «Omnucanue ' 20.10.2025 | https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 0 0 bubmmoteka LIOK



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

JKA3HHU Ha 3eMIIe)»

MaKpO3BOJOLUU 27.10.2025 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTts 3BOMIOIINN 0 03.11.2025
10 Ucropus xu3Hu Ha 3eMIie U METO/IbI 0
€€ U3y4eHust 10.11.2025
1 ['umoTe3sl MPOMCXOXKIACHUS KU3HU 0 bubnuorexa [IOK
Ha 3emie 24.11.2025 | https://m.edsoo.ru/863ea5a6
12 Pa3zBuTune xxu3Hu Ha 3emMiie 1Mo 3pam 0 bubmorexa [JOK
U IIEPUOJIAM 01.12.2025 | https:/m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI YBOJTIOIUN
PaCTUTENBHOTO U )KMBOTHOTO MHUPA.
13 [TpakTraeckas padora Ne 1 0.5 bubnuorexa [IOK
«M3ydeHne uCKOIaeMbIX OCTaTKOB 08.12.2025 | https://m.edsoo.ru/863ea8bc
pacTeHUH U )KHBOTHBIX B
KOJUICKITUSIX)
14 CoBpeMeHHas1 cucteMa 0 bubnuorexa [IOK
OpraHu4eCcKoro Mupa 15.12.2025 | https:/m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEeKa 0 bubmoreka [JOK
(anTpOmoreHes) 22.12.2025 | https://m.edsoo.ru/863eac2c
16 JBuxytme cuibl ((hakTopsl) 0 bubnmuorexa [JOK
aHTpoINoreHesa 12.01.2026 | https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaJUH DBOJIIOIAN 0
YeJioBeKa 19.01.2026
18 UYenoseyeckue pachl U IPUPOIHBIE 0 bubnuorexa [IOK
aZlanTaluy YeJI0BeKa 26.01.2026 | https://m.edsoo.ru/863caca2
PeseprHbIii ypok. O600meHue mo
19 Teme «BO3HUKHOBEHUE U pa3BUTHE 0 02.02.2026



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 C) 0
KOJIOTHS KaK HayKa 09.02.2026
71 Cpenbl 0OUTaHUS U YKOJIOTHYECKHUE 0 bu6morexa [JOK
hakroper 16.02.2026 |  https:/m.edsoo.ru/863eafec
AbGuotnveckue GaKkTOpPHI.
JlaGoparopnas padora Ne 3.
«Mopddomornueckre 0coOeHHOCTH
22 aCng)HI?I 13 pa3HbIX MECT 0.5 bubmmorexa LIOK
P P ' 02.03.2026 | https://m.edsoo.ru/863ebl10e
obutanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCay»
bubmoreka [JOK
23 b 0
HOTHHECKHE GaKTOpbI 09.03.2026 | https://m.edsoo.ru/863eb348
DKOJIOrM4eCKUe XapaKTepUCTUKH
nonynsuu. [IpakTudeckas padora
24 02 «T & 0.5
Ne 2 « OHS%T MIJIOTHOCTHU 16.03.2026
MOMYJISIUNA Pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — 0 bubnuorexa [IOK
OMOIIeHO3 23.03.2026 | https://m.edsoo.ru/863eb46a
2% DKOJIOTHYECKUE CUCTEMBI 0 bubnuorexa [IOK
(?KOCHCTEMBI) 30.03.2026 | https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTEIH YKOCUCTEMBI.
27 DKOJOrH4ecKue MUPaMUIbI 0 bubmorexa [IOK
) paNLR. 13.04.2026 | https:/m.edsoo.ru/863ebSfa
CaoiicTBa 3xocucreM. Cykieccus
28 [IpupoaHbie 5KOCUCTEMBI 0
20.04.2026
29 AHTpPONIOT€HHBIE IKOCUCTEMBI 0



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

27.04.2026

30 buocdepa — rnobanbHas | 0 bubmmoteka LIOK
sKOcHCTEMA 3eMITU 04.05.2026 | https://m.edsoo.ru/863ebbSe
3l 3aKOHOMEpPHOCTHU CYIIECTBOBAHUS 1 0 bubnuorexa [IOK
onocdepsl 11.05.2026 | https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Ouochepe 3emin 1 0 18.05.2026
13 CocytiecTBOBaHHE TTPUPOJIBI U ! 0 bubmorexa [JOK
YEJI0BEYECTBA 25.05.2026 | https://m.edsoo.ru/863ebale
PeseprHbIii ypok. O0001meHNE TEMBI
34 «Coo01iecTBa 1 3KOJIOTHYECKHUE 1 0
01.06.2026
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOIT'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHuA

CdhopMupoBaHHOCTh 3HAHWM O MECTE W POJM OHOJIOTUU B CHCTEME
HayYHOT'O 3HAHUS €CTECTBCHHBIX HAaYK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa U HAYYHOTO MUPOBO33PCHUS; O
BKJIAJIE POCCUMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Ppa3BUTHE
Oouonoruu; (PyHKIMOHATHHOM TPAMOTHOCTH 4YeJOBEKa MAJS PEIICHHS

JKN3HCHHBIX 3aJa4

YMeHHue packpbiBaTh COJACpKaHWE OHOJOTUYECKUX TEPMHUHOB U
MOHSATUH: KU3Hb, KJIETKA, OpraHu3M; MeTabonn3M (0OMEH BEIIeCTB U
IIpEBpALCHUE SHEPrUHM), TOMEOCTa3 (caMOperysius), ypOoBHEBas
OpraHM3aIUs KUBBIX CHUCTEM, CAMOBOCIIPOU3BEACHUE (PETPOITYKITHS),

HAaCJICACTBCHHOCTb, U3BMCHYUBOCTL, POCT U PA3BUTUC

YMeHue uznaratb OMOJOTMYECKHE TEOPUHU (KIETOYHAsl, XPOMOCOMHas,
MyTaluoHHas), 3akoHsl (I'. Mengens, T. Moprana, H.J1. BaBunosa) u
yuyeHHs! (O LIEHTpax MHOrooOpasusi U IPOUCXOKJEHUS KYJIbTYpPHBIX
pactennii H.W. BaBunosa), onpeaensars TpaHUIbl KX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BiajeTb METOJaMU HAay4YHOro II03HaHHA B OHOJIOTUH
(HaOmroieHUEe M OIMMCAHHME JKMBBIX CHCTEM, IPOLIECCOB U SBJICHMIA;
OpraHM3anus W IpoBeAeHUE OMOJIOTMYECKOro  SKCIIEPUMEHTAa,
BBIIBUJKCHUE  THIIOTE3bl,  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIElyeMbIMU BEITMYMHAMHU, OOBSICHEHHE MONyYEeHHBIX PE3yJIbTaToB,
WCIIOJB30BAHHBIX HAYYHBIX IOHATHH, TEOPUM M 3aKOHOB; YMEHHE

JCJIaTb BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX pGSYJ'II)TaTOB)

10 KJIACC

Koa
NMpoBepsieMoro
pe3yJabTara

1

2

3

4

5

VYmMmenne BBIICIATE CYHICCTBCHHBIC IIPU3HAKKW BHPYCOB, KIICTOK
MIpOKapuoT MW DOYKApUOT, OJHOKJICTOYHBIX HW MHOI'OKJIICTOYHBIX
OpPraHn3MoOB;, 0COOEHHOCTH IIponeccoB obMeHa BCIICCTB n
MNpeBpalICHHUA OHCPIruu B KIICTKE, (bOTOCI/IHTe3a, IJI1aCTUYCCKOIro Hu
OQHEPICTUICCKOI'O O6MeHa, XCMOCHHTE34, MHTO34, Meﬁ03a,
OIIIOAOTBOPCHM, PAaSMHOXCHUA, HHAWBUAYAJIbHOTO pPasBUTUA

opraHu3Ma (OHTOreHe3)




YMeHHe NpUMEHSATh IONy4YEHHbIE 3HAaHUSA Uil OOBSICHEHUs
OMOJIOTMYECKUX MPOLIECCOB U SBICHUH, /Ul MPUHATUS MPAKTUYECKUX
pelleHH B TOBCEJHEBHOM JKU3HHU B 1IeJIIX oOecnedyeHus 6e30nacHOCTH
CBOETO 3/10pPOBbsI M 3/10POBbS OKPY>KAIOIIMX JIFOJIEH, COOIIOICHUS] HOPM
IrpaMOTHOTO  TIOBEJIEHUS B  OKpYXaloUleW NPUPOJHON  Cpexe;
[IOHUMAaHHE HEOOXOJMMOCTH HCII0JIb30BAHUS JOCTUKEHU I
COBPEMEHHOH OHONOTMH M OWOTEXHOJOTUH JUIS PpaAlMOHAIBHOTO

IIPUPOAOIIOJIb30BAHHUS

YMeHue peiiaTh 3JICMCHTAPHBIC TCHCTHYCCKUC 3aJa4u Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKpCIIMBAaHUC, CHCIIJICHHOC HACJICAOBAHUC; COCTABJIATDH
CXEMBbI MOHOI‘I/I6pI/II[HOFO CKpCIIuBaHUs JUIA MMpCACKasaHusg

HaCJICAOBAaHUA ITPHU3HAKOB Y OPraHu3MOB

YMeHue BBINONHATH JabOpaTOpHbIE M MpPaKTUYECKHEe paboThl,
cobmoaTh TpaBwia npu pabore ¢ ydeOHBIM H Ja0OpPaATOPHBIM

00opyTI0BaHUEM

YMeHHe KpUTHYECKH OLEHUBaTh M MHTEPIPETUPOBATH MH(OpMAIUIO
OMOJIOTMYECKOT0 COEP KAHUS, BKIIIOYAIOILYIO IICEBIOHAYYHbIE 3HAHUS
U3 paznu4HbIX UCTOUHUKOB (CMU, HayuyHO-TIOMyJIsipHBIE MaTEpUabl);
ATUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUWII B OMOJIOrHH,

MCIUIIUHE, OMOTEXHOIOTHHI

10

YMmeHue co3gaBaTh COOCTBEHHBIE TUCBbMEHHBIE U YCTHBIE COOOIIEHUS,
000011ass OMOIOTHYECKy0 HH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB,

rpaMOTHO KCIIO0Ib30BATh MOHATUHHBIN anmapat OMOJIOTHI

11 KJJACC

Kon
NpoBepsieMOoro
pe3yJbTaTa

IIpoBepsieMble npeMeTHDbIE Pe3yJabTATHI OCBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHu s

ChopmMupoBaHHOCTh 3HAHUK O MECTE W POJIM OMOJIOTHH B CHCTEME
HAy4HOI'0 3HaHHUSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U HAYYHOT'O MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKMX U 3apyOeXHBIX YUYEHBIX-OMOJIOIOB B pa3BUTHE
Oouonoruu; (PyHKIMOHATHHOM TPAMOTHOCTH YeJOBEKa MAJS pelIeHHUs

JKU3HCHHBIX 3a1a4

YMmenue PacCKpbIBATE COACPIKAHUC OMOJIOTUYECKUX TEPpMHUHOB H

MMOHATHH: BU, IIOIYJISALNA, l"eHO(I)OHI[, OBOJIIONHUA, ABUKYIINEC CHJIbBI




(dakTopsi) HBOJTIOLINH, MPUCIIOCOOIEHHOCTh OpraHU3MOB,
BUJI000pa30oBaHueE, 9KOJIOTHYECKHE (hakropsl, JKOCHCTEMA,
OPOAYLEHTBl,  KOHCYMEHTBI,  PEIYyLEHThl,  LeNu  NUTaHUS,

HKOJIOTHYECKas Mupamuaa, ouoreoreHos, ouochepa

YMeHue u3naratb OMOJIOTHYECKHe TEOpHH (IBOMIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPUS  DBOJIOLMM), 3aKOHBl U
3aKOHOMEpHOCTH (3aponpimieBoro cxoxacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HamnpasieHuil u nytei 3Bomtonun A.H. CeBepiioBa, yueHus o
ouochepe B.M. BepHanckoro), omnpenensTh TpaHUNBl  UX

MPUMCHUMOCTHU K JXUBBIM CUCTCMaM

YMeHue BiIaneTh METOJAAMH HAYYHOTO TIO3HAHWUS B OHOJIOTHH
(HabirofeHUE W OMMCAHHWE >KUBBIX CHUCTEM, IPOIIECCOB W SIBICHHI;
opraHu3anusi ¥ TPOBEACHHE OHOJIOTHYECKOTO  OKCIEPUMEHTA,
BBIIBHOKEHHE  THIIOTE3bI; BBUSIBIICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMbIMH BEJIMUMHAMH, OOBSICHEHUE MOJYUYCHHBIX PE3YJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPU M 3aKOHOB, YMECHHE

ACJIaTh BBIBOABI HA OCHOBAHUU IMOJTYYCHHBIX p€3yHBTaTOB)

YmMmenue BBIACIIATH CYHICCTBCHHLIC IMPHU3HAKU CTpOCHUA
OMOJIOTUYECKMX  OOBEKTOB: BHJIOB, MOIMYJSIIHUNA, IPOIYIECHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTEOLIEHO30B M  DKOCHCTEM;
0CO0EHHOCTH IIPOIIECCOB HaCJICJICTBCHHON U3MECHYUBOCTH,
€CTEeCTBEHHOTO 0TOOpa, BUI000pa30BaHUs, MPUCTIOCOOICHHOCTH
OpPraHWU3MOB, JEHCTBHS DKOJIOTUYECKUX (DAKTOPOB HA OpPraHU3MBI,
MEepPEeHOCa BEIIECTB M MMOTOKA SHEPIUU B SKOCUCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHHH B 9KOCHCTEMAax CBOCH MECTHOCTH, KPYTOBOPOTa BEHIECTB U

OMOTeOXMMHUYECKHX IIUKJIIOB B Onochepe

YMeHHe NpUMEHATh MOJy4YeHHble 3HaHUSA Ui OOBSICHEHHS
OMOJIOTMYECKHUX TPOLIECCOB U SIBICHUH, AJS NPUHATHS NMPAKTHUECKUX
pelIeHn B TOBCETHEBHOM )KU3HU B LEJsIX o0ecriedeHus: 0€301acHOCTH
CBOETO 3I0POBbBsSI M 3/I0POBbS OKPY’KAIOIINX JIFOJICH, COOIOICHIS HOPM
rPAMOTHOIO MOBEACHUS B OKpYXKAlOled MOPUPOJHOU  CpEeJe;
MOHUMaHHE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTH>KEHUH

COBpeMeHHOﬁ ouoaoruu I palliOHAJIBHOT'O ITPUPOAOII0JIb30BaHUA

VmMmenne pemaTh 5JIEMCHTApPHBIC OMOJIOrHYECKHE 3aJa4yu, COCTaBJIATH

CXCEMBI IIEPCHOCA BCHICCTB U DHCPI'U B OKOCUCTEMAX (I_ICHI/I HI/ITaHI/Iﬂ)

VYMeHue BBIIOJHATH J1a0OpaTOpPHBIE M MPAaKTHYECKHEe paloTHl,
coOmoaTh mpaBwia INpu paboTre ¢ yd4eOHBIM U J1a0OpaTOPHBIM

o0opynoBaHuEM




YMeHHne KpUTHYECKH OLIEHMBATh M MHTEPIPETUPOBATH WH(POPMALIHUIO
OMOJIOrMYECKOr0 COEP KaHUs, BKIIIOYAIOILYIO IICEBIOHAYYHbIE 3HAHUS

U3 pa3nuyHbIX UcTOYHMKOB (CMU, HayuHO-IIOMYJIIPHBIE MaTepHalbl);

? paccMaTpuBaTh ri1o0abHbIC IKOJIOTUYECKUE POOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIECHUIO K HUM COOCTBEHHYIO
MIO3HIIHIO
YMeHue co3naBath COOCTBCHHBIC MMCHMECHHBIC U YCTHBIC COOOICHHUS,
10 000011251 OMOJIOTHYECKYIO0 MH(POPMAIHIO U3 HECKOJIBKHX MCTOYHHUKOB,

rpaMOTHO UCIIOJIL30BATh MOHSITUNHBII arrmapar OHoJIoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koa

IIpoBepsieMblii 3JIEMEHT COACPKAHM A

buonorus kak Hayka

1.1

buonorus — Hayka o xuBod mpupone. Ponb Ouonoruu B (HOpMUPOBAHUH

COBpPEMEHHOM Hay4YHOH KapTUHbI Mupa. CrucTeMa OMOIOTHYeCKUX HayK

1.2

MeTtoapl mO3HAHHUS JKHBOM IIpUpOAbI (Ha6J'IIOI[eHI/Ie, 9KCIICPUMCHT, OIMCAHUC,
HU3MEpPCHHC, KJIaCCI/I(I)I/IKaL[I/IH, MOJCIUPOBAHUEC, CTATUCTUUCCKAA o6pa60TKa

JTAHHBIX )

JKuBnIle cucTeMBl M UX opraHu3anusa

2.1

JKupble cuctembl (OMOCHMCTEMBI) KaK TpeaMeT u3ydeHus owosnoruu. CBoiicTBa

OmocucTeM U UX pasHOOOpasue

2.2

YpoBHU oOpraHu3zanud OWOCUCTEM: MOJEKYJISIPHO-TEHETUUECKHUH, KIIETOYHBIH,

OpraHW3MEHHBIH, TOYJIAIMOHHO-BUIOBOM, YKOCHCTEMHBIH, OMOCepHBIN

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKHU

3.1

XUMHUYECKMM COCTaB KJIETKH. XHUMHUYECKHE DJIEMCHTBHI; MAaKpO3JICMCHTHI,
MUKPOI3JICMCHTBI. Boga wu MUHCPAJIBHBIC BCIICCTBA. cDyHKI_lI/II/I BOJbBI H

MHUHEPAIBHBIX BEIIECTB B KiIeTKe. [loaepkanne ocMOTHYECKOTO Oaanca

3.2

benku. CoctaB m crpoeHue OeaKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble W 3aMEHUMBIE AMUHOKHCIOTHL. AMHWHOKUCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpHI OETTKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAsL CTPYKTypa). XHUMHUEcKue CBoicTBa OenkoB. buonmormyeckue
(byHKIMH OEJIKOB.

®epmeHTHl — OMonoruyeckue KaraamzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIMA
eHTp, cyocrpatHas cnenuduunocts. Kodepmentsl. Butamunbl. Oranums

(I)epMeHTOB OT HCOPraHNYICCKUX KATaJIn3aTOPOB

33

VYraeBoapl: MOHOcaxapubl (IJII0Ko3a, pubo3a U Ae30Kcuprd03a), Aucaxapuibl
(caxapo3a, nakTo3a) M MoJucaxapunbl (Kpaxman, TJIMKOTeH, IeJUII0I03a).
buonornyeckue GyHKIMH yTIEBOIOB.

Jlunuapl:  TpUTIHMLEpUIbl,  cTepounsl,  (ochommnuapl.  ['uapoduiabHO-
ruapodoOHble  cBolicTBa. buomormueckne ¢yHkium JmnuaoB. CpaBHEHHE

YTJIICBOAOB, OCJIKOB H JIMIIA 0B KaK UCTOYHUKOB OHCPTUN

34

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX




kucior. Crpoenune u ¢ynkmuu JJHK. Crpoenne um ¢ymkmmm PHK. ATO:

cTpoeHue u QyHKIHUH

3.5

I_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TeOopus. Mertonasl HU3Yy4YCHUS KIICTOK

3.6

Knerka kak menoctHas xuBasi cucrema. OOnye NMpu3HaKd KIETOK: 3aMKHYTast
HapyxHass MemOpana, monekynbl JIHK kak reHeTmueckuii ammapart, cucrema

cuHTE3a OelKa

3.7

Tunsl KIETOK: dyKapuoTHueckas u mpokapruoruydeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUeckoil  kieTku. Kierounas creHka Oakrtepuit. CrpoeHue
AYKAPUOTHYECKOW KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBbHOM, >XKUBOTHOW M

rpUOHOMN KJIETKH

3.8

IToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJUKC, HX
¢dbyukunn. [Tnasmarnyeckas memOpana, e€ cBoiicTBa u ¢yHkimu. Lluronnaszma u eé
opranoupl. OnHOMeMOpaHHbIE OPTaHOW[IbI KJIETKU: DHJAOMIa3MaTHyecKasl CeTh
(BIIC), ammapar ['ombmxu, u30coMbl. [loTyaBTOHOMHBIE OpPTaHOMABI KJIETKU:
MHUTOXOHJPUH, TIACTUIBL. [IpoucxoxkaeHne MHUTOXOHIApPUM W TacThia. Bumsl
miactug. HemeMOpaHHbIE OpraHOM[IbI KJIETKU: PUOOCOMBI, KJIETOUHBINH LEHTP,

PECHUYKHU, KT'YTUKH. (DYHKI_II/II/I OpraHoOMu 0B KJICTKHU. Bxmrouenus

3.9

SAnpo — perynaTopHbli LeHTp kieTkd. CTpoeHue sfipa: snepHas 000JI0uKa,

KapuoIljiasma, XpoMaTHH, SAPBIIKO. XpOMOCOMBI

3.10

TpaHCcnopT BEWIECTB B KJIETKE

H(HBHCI[CSITGJIBHOCTB KJIICTKH

4.1

OOmeH BemiecTB, WM MeTaboMM3M. AcCUMIIISIIUS (TUTACTUYECKH OOMEH) |
JTUCCUMUISAIMS (PHEPreTUYeCKUuii OOMEH) — JBE CTOPOHBI €IMHOTO Tpoliecca
Metabonu3ma. Tumbel oOMeHa BemecTB: aBTOTPOQHBIN M reTepoTpodHbIid. Pob

(depMeHTOB B 0OMEHE BELIECTB U MPEBPALLICHUH SHEPTHH B KIETKE

4.2

dorocunTte3. CBetoBast 1 TeMHOBasi da3bl hoTocuHTe3a. Peakiuu poTocunTesa.
OddexkTuBHOCTh PoTOCcHHTE3a. 3HaUeHHUE (OTOCHHTE3a ISl )KM3HH Ha 3eMIe.
Brnusiaue ycnmoBuit cpemabl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIIMICHUS] €TO
MIPONYKTUBHOCTH y KyJIbTYPHBIX PACTEHHM.

XeMocuHTe3. XEMOCUHTE3upyrole OakTepuyu. 3HAuYeHHE XEMOCHHTEe3a s

’)KA3HHU Ha 3eMiie

4.3

DHepreTuyeckuii OOMEH B KJeTKe. PacmieruieHue BemecTB, BBIICICHHE U
AKKyMYJIMPOBaHWE OHHEPrMM B KIETKE. OTallbl SHEPreTHYECKOro OOMeHa.
I'mukonu3. bpoxkenre u ero Buapl. KuciopogHoe OKHCIEHHE, WM KJIETOYHOE

npixanue. IPGEeKTUBHOCTb YHEPTeTUYECKOTO OOMEHa

4.4

Peakmuu marpudnoro cuntesa. ['enernueckas nHpopmanus u JJHK. Peanuzarms

reHeTH4ecko HHpoOpMaluu B KIETKe. | eHeTHdeckuil KOJ M €ro CBOMCTBA.




Tpanckpumusa — matpuusbiii cuate3 PHK. Tpancisaums — OuocunTes Oesnka.

Konuposanue amuHokucnor. Pons pubocom B OuocuHTe3e Oenka

4.5

Hexnerounsie ¢dopmbl ku3Hu — Bupychl. Mctopust orkpeitusi BupycoB (/.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHHSI M KU3HEAEATEIbHOCTH BHPYCOB.
baktepuodaru. bonesnn pacTeHuii, >KMBOTHBIX U YEJIOBEKa, BBI3bIBAEMbBIC
BuUpycamu. Bupyc ummynoznedurura yenosexa (BMY) — Bo3Oynurens CIIN/a.

[TpodunakTrka pacpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUM

Pa3zMuoxenue u HHIAUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

KneTounslid 0UKI, WM KU3HEHHBIA IUKI KiIeTku. WHTepdasza u MUTO3.
[Tponeccel, mpoTekarome B uHTepdase. Permukanus — peakuuss MaTpUYHOTO
cunreza J[HK. Crpoenune xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHI.
JWIUIOnHBIA W TalUIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBL. ~ XPOMAaTHUIBL
[{uTonornyecknue OCHOBBI PA3MHOXKEHUS M UHAMBUAYAJIBHOIO Pa3BUTHUS
OpraHHU3MOB.

Henenue xnetkm — wmuTo3. Cramum murto3a. [Ipoueccel, mpoucxopsime Ha

Pa3HbIX CTaAUAX MHUTO34A. buonorndecknii cMBICT MHUTO3a

5.2

(DOPMBI Pa3MHOKCHUSA OPraHHU3MOB: 0ecroyioe U TMOJIOBOE. BI/II[BI 0ecrnonIoro
Pa3sMHOXCHUA: [OCJIICHUC HAABOC, IIOYKOBAHUC OIHO- HW MHOI'OKJICTOYHBIX,
cn0p006pa30BaHHe, BCICTaTuBHOC Pa3MHOKCHHUC. I/ICKYCCTBGHHOG

KIIOHUPOBAHHUEC OPTaHHU3MOB, €I'0 3HAUYCHUC JIS CCIICKIIUU
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[TonoBoe pa3MHOXKEHUE, €r0 OTINYUS OT OECIIOJIOTO.
Meiio3. Cramgunm Meios3a. Ilponeccel, mpoucxoisiue Ha cTagusx Melosa.
[loBenenue xpomocom B Meio3e. Kpoccunrosep. buosormueckuii cmbicn u

3HayeHHue Meiio3a
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["ameToreHe3 — mporecc 00pa30BaHus MOJOBBIX KJIETOK Y KMBOTHBIX. [looBbIC
JKeJe3bl: CEMEHHUKH U suuHUKUA. OOpa3oBaHHe W Pa3BUTHE MOJIOBBIX KIETOK —
rameT (crmepMaTo30u, SHIEKIeTKa) — crepMaTorene3 u oorene3. OcoOEHHOCTH

CTPOCHUA SIMIIEKJICTOK U CIICPMaTO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WupuBunyanbHoe — pa3BuThe  (OHTOTeHE3).  DOMOpHOHAIbHOE  Pa3BUTHE
(amOpuoreHes). ITanbl YMOPUOHATLHOTO PAa3BUTHS Y MO3BOHOYHBIX KHBOTHBIX:
npoOnenue, racTpyisaims, opranoreHes. [locramOpuonansHoe pasButue. Tumb
MOCTIMOPUOHATIBLHOTO PA3BUTHUS: MPsAMOE, HempsiMoe (IHMUMHOYHOe). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAECHHBIC
YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PAaCTEHUS: CTPOCHUE CEMEHU,

CTauu pa3sBUTUA

HacneacTBEeHHOCTh M HK3MEHUYMBOCTD OpraHHu3MOB




6.1

IIpenmeT u 3anaum reHeTuku. Mcropus pa3BuThs reHeTUKd. Bxiax poccuiickux
U 3apyOeKHBIX YYEHBIX B pa3BUTHE TIEHETHMKU. MeToapl TIeHeTHKHU
(ruOpUI0JIOTUYECKHH,  IUTOTCHETUYECKUH,  MOJEKYJISAPHO-TeHETUYECKUil).
OcHoOBHBIE TeHETUYECKHE MOHATHS. ['eHeTnueckas CUMBOJIMKA, MCIIOJIb3YEMasl B

cXeMax CerIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH HACIIEIOBAHUSI TPHU3HAKOB, yCcTaHOBICHHBIE [. Menzaenem.
MoHoruOpuaHOE CKpelMBaHWe. 3aKOH €IWHOO0Opa3us TUOPHIOB MEpPBOTO
nokosieHust. [IpaBwiio TOMUHHpPOBAHHS. 3aKOH pACIICTUICHUS MPU3HAKOB.
I'unore3a uncToTel rameT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuHOe CKpenuBaHue. 3aKOH HE3aBUCHMOTO HACJICJIOBaHUS MPHU3HAKOB.
[luTOoreHeTUYECKHE OCHOBBI JUTHOPUIHOTO CKPEIIMBAHHS. AHAIH3UPYIOIIEE
CKpenuBaHue.  VCmoNib30BaHWE  AHAJIM3HPYIONIETO  CKPCIIMBaHUS IS

ompeeNIieHUsI TEHOTUIIa 0cOOU

6.3

CueruieHHOE HacyenoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY
HacJleloBaHUI0 TreHoB. Hapylienue cuemyieHuss TE€HOB B pe3yjbTare
KPOCCUHIOBEpa. XpOMOCOMHAsl TeOopus HaclIeACTBEHHOCTH. I'eHeTnueckue
KapThl.

I'enetnka mnosia. XpOMOCOMHOE OmIpeneieHrne Moja. AyTOCOMBI U IIOJOBbIE
XpOMOCOMBI. ['oMoramMeTHble W TrereporameTHbie OopraHu3mbl. HaciempoBanue

IMPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM

6.4

I/IBMGH‘-II/IBOCTI). BI/II[I)I N3MCHYMUBOCTU: HCHACJICACTBCHHAA W HACJICACTBCHHAA.
Ponp cpeapl B HEHACHEACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEpPUCTHKA
MOIU(UKAITMOHHOW HW3MEHYMBOCTA. BapualmoHHBIA psii ¥ BapHallMOHHAS
kpuBas. Hopma peakumm mpusHaka. KoiaudecTBeHHBIE W KadeCTBEHHBIC

IMPpU3HAKW U UX HOpMaA pCaKIHU. CsoilicTBa MO,HH(l)HKaHHOHHOfI N3MCHYUBOCTHU

6.5

HacnenctBeHHasi, WM TEeHOTUIIMYEcKas, W3MEHUMBOCTh. KoMOmHaTHBHAs
U3MEHYMBOCTh. Melo3 U TOJNOBOM TMpolecc — OCHOBa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMoHHas U3MEHYMBOCTh. Kiaccudukanuss MyTaimii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. YacroTa U npuuuHbI MyTaumid. MyTareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKHX PSOB B HACJIEICTBEHHOW n3MeHInBOCTH H.U.

Basuiosa

6.6

I'enetuka 4yenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOAbl TE€HETHKH
YyeJIoBeKa: reHeaJornYeCcKui, OIM3HELOBBIM, IMTOreHETHYECKUH,
OMOXMMHUYECKUN, MOJEKYJsIpHO-TeHeTudecknii. COBpEeMEHHOE Ompe/eicHue
TEHOTHIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C
nomompio [IIP-ananu3a. HacmencrBeHHble 3a00JI€BaHUS YEIOBEKAa: TI'€HHBIC
0ose3Hu, 0OJE3HN C HACIEICTBEHHOW MPEApacloNoKEHHOCTHIO, XPOMOCOMHEIE

oone3nn. CoMaTHUYCCKUE H TCHCPATUBHLIC MYTAIUH. HpI/IHI_II/IHBI 310pOBOTO




oOpaza J>KM3HHM, JHWATHOCTHKHU, TPOPUIAKTUKKA U JICUCHHS TEHETHYECKUX
Oose3Hell. MenuKo-reHeTH4ecKoe KOHCYIbTUPOBaHUE. 3HAaUYCHUE MEIULIMHCKON

TCHCTHUKH B IPCAOTBPAIICHUN U JICHCHHUH I'CHCTHUYCCKUX 3a00JIeBaHUM YeIOBEKA

CeJ'ICKI_[I/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuusi Kak Hayka W Ipolecc. 3apoKJIe€HUE CEJNEKIMHd U JIOMECTUKAIHSL.
VYuenne H.M. BaBunoBa 0 T1eHTpax TMPOUCXOKICHHS ¥ MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl mpoucxXokaeHus TOMaIHUX >KUBOTHBIX. CopT,

mnmopoaa, miraMm

7.2

CoBpeMeHHBIE METOJABI CelleKIUU. MaccoBblii U MHAMBUAYAIbHBI OTOOpPHI B
CEJIeKIIMM pacTeHUU M KUBOTHBIX. OlLEHKa 3KcTepbepa. bauszkopoacTBeHHOE
cKkpemuBanue — uHOpwaAMHT. Ywncras nuaus. CKpenMBaHUE YWUCTHIX JIUHUH.
['erepo3uc, umi rubpuaHas cuia. HepoacTBeHHOe ckpeluBaHue — ayTOPUAMHT.
OtnanéuHas ruOpummsanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHes |
MOJIyYeHHUE TMOJMUIIONO0B. JIOCTH)KEHUS CeNEeKUMH PpAacTeHHH, >KUBOTHBIX U

MUKPOOPTaHU3MOB

7.3

buorexHonorus Kak oOTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEepUs. Tambl
co3manusi pekomOumHanTHOM JIHK u TpaHcreHHbix opranm3MoB. Kierounas
uHxeHepus.  KieTouHele  KyabTyphl.  MHKPOKIIOHATBbHOE  pa3MHOXKEHUE
pactenmii. KinoHMpoBaHME BBICOKOMPOAYKTUBHBIX  CEIHCKOXO3HCTBEHHBIX
OpPraHU3MOB. JKOJOTHYEeCKHe M 3Thueckue mpodnembl. MO — reHeTHuecku

MO,Z[I/I(I)I/II_II/IpOBaHHLIe OpTraHU3MbI

11 KJJIACC

Koa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

DBOJIIOLHOHHASA OMOIOTHS

1.1

DBOIIIOIIMOHHAS TEOpHUsI U €€ MECTO B OMOJIOTHH.

CBugetenbcTBa  dBONMOLMH.  [laneoHTOJOTHMYECKHE:  TOCIEI0BAaTEIHHOCTh
MOSIBJICHHUSI BUJIOB B TAJICOHTOJIOTUYECKON JIETOIMCH, MEPEeXOaHble (HOPMEL.
buoreorpaduueckue: cxomctBo W paznuume (GayH u  Qrop MaTepuKOB H
OCTPOBOB. DMOPHUOJIOTUYECKHE: CXOACTBA U PA3INYMsi SMOPUOHOB Pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
PYJMMEHTApHbBIC OpPTaHbl, aTaBU3MbL. MOJECKYJISPHO-OMOXUMHUUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICACTBCHHOCTU W OCHOBHBIX MeTa00INYECKUX HYTeﬁ Y BCEX

OpraHnu3MoOB




1.2

OpomonronHast  Teopuss Y. Jlapsuna. llpeamocbuiku  BO3HUKHOBEHMS
JnapBUHMU3MA. JIBMKyILIME CHIIBI 3BOJIONUU BUJOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OTPAHUYECHHOCTH PECYpPCOB, HEONPEAEIEHHAs H3MEHYUBOCTD,

00opr0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBIA OTOOD)

1.3

Cunrernueckas Tteopuss HBomomun (CTD) M OCHOBHbIE €€ TIOJOKEHUS.

Muxkposomronus. [lonmynsauus kak eIMHULIA BUIA U 3BOJIIOLUU

1.4

JBmwkymue cuibl ((HakTopbl) SBOJIOLMK BHUJOB B MpHpone. MyTallMOHHBINA
MpoIecc U KOMOMHATHBHAsT M3MEHUMBOCTDH. [lomynsnnoHHBIE BOJHBI U Jperd
reHoB. M3omsamus u murpanus. EctecTBeHHBIN 0TOOp — HampaBisitonmid GakTop
sBOJIOLMU. PDOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCT, OPraHM3MOB  Kak  pe3yibTaT 3Bomouud. llpumepsr
MPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(0o3bl U UIHM0ATANITALIUH.

Bun u BunooOpasoBanue. Kpurepuu Buna. OcHOBHBIE POPMBI BUI000pa30BaHMS:

reorpaduueckoe, YKOJIOTHIECKOe

1.5

MakpoosBomtonus.  DopMbl  dBoMIOIMM:  (uUNeTUYECKas,  JUBEpreHTHasd,

KOHBCPICHTHAsA, IapaljiCIbHasAd. H606paTI/IMOCTB 3BOJIIOIIHUH

Bo3HukHoBeHHE U Pa3BUTHUC KU3HU HA 3emire

2.1

I[OHay‘-IHLIe NpeACTAaBICHUA O 3apOXACHUU JKU3HH. Haqume THUITIOTE3bI
BO3HUKHOBEHHUS >KH3HHM Ha 3eMie:. aOuoreHes u IMaHCIepmMms. Xumundeckas
SBOIONUS. DKCIIEPUMEHTAJIBbHOE TIOATBEPKIACHUE XHUMHUUYECKOH HBOJIIOIUH.
Havanpabie sTanel Ouonormdeckor spomtonuu. ['mnoresa PHK-mupa. IlepBrie

KJICTKH U UX 3BOJJIIOIIHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX T'PYIII ’)KUBBIX OPTraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spam u nepuoaam. Kartapxeill. Apxeickas u
nporepo3oiickast 3pbel. Ilameo3oiickas spa W €€ TEpHOIbL KEeMOPHUICKHH,
OPJIOBUKCKHM, CHIIyPUWCKUW, JEBOHCKUM, KaMEHHOYTOJbHbIA, MEPMCKUI.
Me3so3o0iickast apa U €€ NepuoIbl: TPUACOBBIN, IOPCKUM, METIOBOM.

KaitHo3olickass 3pa u €€ mepuoabl:  NAJCOT€HOBBIM,  HEOT€HOBBIH,
AQHTPOIOICHOBbIM. XapaKTEepUCTHKA KJIMMara W TEOJOTMYECKUX IIPOLIECCOB.
OcCHOBHBIE 3TaIlbl HBOJIOIUH PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMop(do3bl y
pacteHuii W KUBOTHBIX. llosiBIeHME, pacuBET W BBIMUPAHHUE TPYIN KUBBIX

OpraHnu3MoB
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Cucrema OpPraHhn4eCKOro MwHUpa KaK OTPa>XCHHUC 3BOJIOLHH. OCHOBHEBIE

CUCTCMATHUYCCKUC TPYIIIIBI OPraHU3MOB
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DOBouroLIMs YesoBeKa. AHTPONOJIOTUS KaK Hayka. Pa3BuTue mpencTaBieHUH o

MPOUCXOXKJICHUU YeJoBeKa. Meroasl u3ydeHus aHTpororeHe3a. CXoicTBa




pa3nuyMs yenoBeKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHHE YeIOBEKa.
JBrxymme cuibl (hakTopbl) aHTpornorene3a. HacnenacTBeHHas M”3MEHUMBOCTD U
ecTecTBEeHHbIH 0TOOp. OOIIecTBEHHbIM 00pa3 KU3HU, H3TOTOBIEHHUE OpYAUil

TpyJAd, MBIIUICHHUE, pE€Yb

2.5

OCHOBHBIE CTaJMM M BETBU HBOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensld, YemoBek npaAMoxondmmi, YemoBek HeaHAepTanbCkuii, YesoBek
pa3ymHbIii. Haxoqkum HMCKoOmaeMmbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JAacTh

pacrpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 JKU3HU, OpYIHsI

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIbIIME pachl: €BponeouHas (eBpazuiickas),
Herpo-aBCTpaIoOUaHas (3xBaTOpHATIbHAS), MOHTOJIOM/IHAs (a3uarcko-
amepuKaHcKkasi). YepTsl MpUCIIOCOOIICHHOCTU NPEACTAaBUTENICH UEI0BEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHUA. EIuHCTBO 4€I10BEYECKUX pac. KpI/ITI/IKa pacusma

OpranusMbl 1 OKpyXaromias cpeaa

3.1

DKOJIOTYsl KaKk Hayka. 3ajJjayd W pa3/ielibl 3KOJIOTruU. METOJbl 3KOJIOTHUYECKUX
HCCIIeIOBAaHUN. DKOJIOTHYECKOe MUPOBO33peHue. Cpelbl 00MTaHUsI OPTaHU3MOB:

BOJHAasA, HA3CMHO-BO3AylIHAA, IOUYBCHHAs, BHYTPHUOPIraHU3MCHHAA

3.2

Okonoruveckue  Qakropbl.  Kimaccmpukarus  IKOJIOTHYECKUX  (PaKTOPOB:
abuoTuyeckue, OMOTUYECKHE M aHTPOIOreHHbIe. JleficTBUE HSKOIOTMYECKUX

(hakTOpOB HA OPTraHU3MBI
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AOnornueckue (axTOphL: CBET, TeMIEepaTypa, BIAKHOCTb. DOTOMEPHOAM3M.
[lpucnocobnenust OpraHu3MoOB K  JeHCTBUIO aOMOTHYECKUX  (DAKTOPOB.

buonornyeckue puTMsl

3.4

buornueckue ¢axkTopsl. Bumel OMOTHYECKMX B3aWMOJAEHCTBUN: KOHKYpPEHIIMS,
XUIIHUYECTBO, MAapa3suTHU3M, MYyTyaju3M, KOMMEHCAIu3M (HaXJeOHHYECTBO,
KBAPTUPAHTCTBO),  aMEHCalM3M, HeUTpaiau3M. 3HaueHHe  OMOTHYECKUX

B3aUMOJICHCTBUMN I CYHICCTBOBAHUA OPTraHU3MOB B ITPUPOAHBIX COO6IJ_I6CTB21X

3.5

OKOJIOTHYECKUE XapaKTCPUCTUKU MOomyJIAnuu. OcHOBHBIC IIOKa3aTeciim
nomyjanuu: 4YUCJICHHOCTb, IUIOTHOCTL, POXAACMOCTb, CMCPTHOCTb, IPUPOCT,

Murpanus. J{luHaMuKa YMCIEHHOCTH MOIMYJISIIUU U €€ peryIsius

COO6H.I€CTB3 H 5KOJIOTHYECKUEC CUCTEMBI

4.1

Coo0mectBo opranu3mMoB — OuoneHo3. CTpyKTypsl OuOIIEHO3a: BHJIOBas,
MPOCTpPaHCTBeHHas, Tpoduyeckas (mmieBas). Buabl-momuHanTel. CBs3u B

ouoreHose

4.2

Okosnoruyeckue cucreMmbl (9kocuctemsl). [loHsTue 006 3Kocucreme WU




ouoreoneno3e. QDYHKIMOHAIBHBIE KOMIIOHEHTHI SKOCHUCTEMBI: MPOAYICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeliecTB U MOTOK SHEPIUU B DKOCHCTEME.
Tpopuueckue (muieBble) YpOBHM 5SKOcUCTeMbl. [luieBble 1enu U CeTH.
OcHOBHBIE TTOKAa3aTeIM HKOCHUCTEMBL: OHuoMacca, MPOAYKLIHs. OKOJIOTHYECKUE
NUpaMUIbl: TMPOIYKLUHH, YHUCIEHHOCTH, Ouomacchl. CBOICTBa 3SKOCHCTEM:

YCTOMYHMBOCTH, CAMOpEryJisLus, pa3Butue. Cykueccus

4.3

[IpuponHble 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO MIIU
HIMPOKOIMCTBEHHOIO JIeca.

AHTpONIOTE€HHBIE KOCHCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucremsl.
buonornyeckoe n X03HCTBEHHOE 3HAUEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasue kak (¢akTop ycroiuMBocTH 3KocucteM. CoxpaHeHue

OMO0JIOrNYEeCcKOro pasHoo0pa3us Ha 3emIie
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VYuenne B.W. Bepnaackoro o Ouocdepe. I'panuibl, coctaB M CTPyKTypa
onocheprl. Kupoe BemectBo u ero pynkumu. OcobeHHOCTH OMOchepsl Kak
rinobabHOM sKocucTeMbl. J[MHaMHueckoe paBHOBeCME W oOpaTHas CBA3b B
ouochepe. KpyroBopoTsl BeIIECTB M OHOr€OXMMHUYECKHE LMKIBl 3JIEMEHTOB

(yraepona, a3ota). 30HaIBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITH

4.5

YenmoseuecTBo B Omochepe 3emiau. AHTPOIOTCHHBIE M3MEHECHHS B Omocdepe.
['moGanbpHBIE SKOIOTHYECKHE TPOOIEMBI.
OcHOBa paIMOHANLHOTO  YIPABICHUS MPUPOAHBIMH pecypcaMH W HUX

ucrnosb3oBanue. JlocTixenus: OMOJIOTUU U OXpaHa MPUPOIbI




YUYEBHO-METOANYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O MPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJISI YYEHUKA
buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u ap.;
[Mon penakuueit [Taceunuka B.B. Axumonepnoe o6miectBo «M3narenbcTBo
«IIpocenienue»

buonorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u 1p.;
[Mon penakuueit [Taceunnka B.B. AxunonepHoe o6miectBo «M3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Meroanueckoe nocodue / [Taceunuk B.B., MockBa «IIpocBemienuey
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