MYHHUIUITAJIBHOE BIO/’KETHOE
OBHIEOBPA3OBATEJIbHOE YYPEXJIEHHME I'OPOJICKOI'O

OKPYI'A TOJBATTHU
«ITKOJA Ne 90»
IMPUHSATA YTBEPX/IEHA
IlegarornueckuM COBETOM IPUKa30M JTUPEKTOPa
MBY «1Ixona Ne 90» ot 30.08.2023r. Ne 1

ITpotokon Ne 1 ot 30.08.2023r.

C=RU, O=MBY 'lLkona
Ne 90', CN="TNogonsiko
Burtanuin Uropesuy,
aunpektop", E=school90
@edu.tgl.ru
00b26966cd5b6202c0
2023.11.11

23:09:09

+04'00'

PABOYAS [TIPOTPAMMA
(ID 1659242)

yueOHoro npeamera «buosiorus. Yriy0/ieHHbI YPOBEHb)

st ooyuaromuxcst 10 —11 kimaccon

r.o. Toapsarru, 2023r



MNOACHUTEJIbHAS 3AITUCKA

[Iporpamma mo yuebnomy npeamery "buonorus" (nanee - 6Moa0THs) HA YPOBHE CPEIHETO
obmiero obpa3oBanus pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemnuuu mnpenogaBaHus
yueOHoro npenmMera «bHOIOTHS» M OCHOBHBIX MOJOXEHUU (eaepanbHON paboyel mporpamMmbl
BOCTIUTaHHUS.

Yuebubiii peamet «buonorusy yriayonéunoro yposas uzydenus (1011 kimaccer) siBisercst
OJIHUM U3 KOMIIOHEHTOB MpeaMeTHON 00nacTu «EcTecTBeHHO-HayUHbIe TpeaAMEThI». COrliacHO
nonoxkeHusMm ®I'OC COO mnpoduiibHbIE y4eOHBIC TPEIMETHI, H3ydaeMble Ha YIIIyOIEHHOM
YpOBHE, SIBJIISIOTCS criocoOoMm nuddepeHiumanuu oOydeHHsT Ha YpOBHE CPEIHEro OOIIero
00pa3oBaHus U IPU3BAHBI 00ECIIEUUTh TPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOILIIUM, CPEIHUM
o0IIMM, CpeaHUM MPOQECCHOHAIBHBIM U BBICIIIMM 00pa3oBaHuEM. B TO ke BpeMst KaKIblid U3

9TUX Yy4YEOHBIX TPEJAMETOB JIOJDKCH OBITh OPHCHTUPOBAH HA TPUOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCIIUTATEIBHBIX U Pa3BUBAIONIMX 3aJad, CBS3aHHBIX C MPOQOpUEHTALUEH
0o0y4aroluxcsi U CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOH 00JacTH HAyyHOTO 3HAHUA,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHEH, IICUXOJIOTUEH, CITOPTOM WIJIH BOCHHBIM JIEJIOM.
[Iporpamma no yue6HOMY TipeaMeTy "buonorus" maét npeacTaBieHUE O LETU U 3a1a4ax
u3ydeHus yaeOHoro npeamMeTa «buonorus» Ha yriryOlIEHHOM ypOBHE, ONPEeIsieT 003aTebHOe
(MHBapUaHTHOE) MPEIMETHOE COJECp)KAHUE, €ro CTPYKTypUPOBAaHUE MO pa3jeiaM U TeMmaw,
pacmpezenieHre o Kiaccam, peKOMEHAYET MMOCIe0BaTeIbHOCTh U3yUYeHHs y1eOHOro MaTepuaa
C Y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBsSI3€H, JIOTUKH Y4eOHOTO Mporecca,
BO3PACTHBIX 0COOEHHOCTEH oOydaronuxcs. B mporpamme mo OHMOJIOTHH peann30BaH MPHHIIHIT
IPEEMCTBEHHOCTH C M3Y4Y€HHEM OHOJOrMM Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHUS,
Onarogaps 4yemy MpocMaTpHUBAETCA HAIPABIEHHOCTh Ha MOCIIEAYIOIIee Pa3BUTHE OHMOIOTHUYECKUX
3HAHWH, OPHCHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,
HKOJIOTHYECKOTO MBIIUICHHS, TPEACTABICHU O 370pOBOM 00pas3e >KW3HU, HAa BOCIIMTAaHHE
OepeKHOT0 OTHOIICHUS K OKPYXKAIOIIe MpupoJHoi cpene. B mporpamme mo 61oI0THH Takxke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buonorus» B peanuzanuu Tpebdoanuiit @I'OC
COO k nnaHupyeMbIM JINYHOCTHBIM, METANIPEAMETHBIM U NIPEAMETHBIM pe3yJIbTaTaM o0ydeHus U
B ()OPMHPOBAHNY OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIHHON JESTEIHLHOCTH OO0YJarOIIUXCS 110
OCBOEHHUIO COJIep)KaHMsI OMOJIOTMYECKOr0 00pa3oBaHMs HAa ypPOBHE CpEIHEro OoOIIero
o0Opa3oBaHUsI.

VY4eOublii mpeamer «buosorus» Ha ypoBHE CpeIHETr0 OOIIero 0Opa30BaHUS 3aBEpPIIACT
Onosornyeckoe 0Opa3oBaHWE B IIKOJIE W OPHEHTHPOBAH Ha pacIIMpeHHe U YIiIyOJieHHe 3HAHHI
o0yJaromuxcst 0 5KMBOU MPUPOE, OCHOBAX MOJIEKYISPHON U KIETOYHON OMOTIOTUH, YMOPUOIIOTHH
U OWOIIOTUM pa3BUTHUS, TEHETHKH, CEIEKIUH, OMOTEXHOJOTHH, 3BOJIOIMOHHOTO YYEHUS U
9KOJIOTUH.

Nzyuenne yuebHoTO mpenmera «buonorus» Ha yriryOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY O0YYAIOIIUXCS K TOCTEAYIOIEMY MOTYYeHHIO OMOJIOTHYECKOT0 00pa30BaHUs B By3ax
U OpraHM3alusAX cpeaHero mnpodeccruoHanbHoro obpazoBaHus. OCHOBY €ro cojep:kKaHus
COCTaBJSIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYUYEHHBIX MPU H3YUYCHUU OO0YYArOIIMMHCS
COOTBETCTBYIOIINX CHCTEMATHYECKUX pa3[elioB OHOJOTMH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus, B 10—-11 kiaccax 3Tv 3HaHUS NOJMY4alOT pa3BuTue. Tak, paclIpeHbl U YriyOaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, rpubax, OaKTepusX, OpraHU3Me UeJOBEKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOTIOJHUTEIBHO BKJIIOYCHBI OMOJOTHYECKHE CBEICHUS
MPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOpble MOXKHO HCIIOJIb30BATh KaK OPUEHTUPHI AJIS



nocienyromero Beioopa npodeccun. Bo3mokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, ITOJTYYEHHBIMU O0YUYaIOIUMUCS MIPU U3y4yeHUHU (HU3UKH, XUMUH,
reorpaduy U MaTEeMaTUKH.

CrpykTypa mnporpamMmbl 1Mo ydeOHOMY mpeamery "buosnorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOAbI K M3ydeHHIo Ouosiornud. CoriacHO UM, H3y4daroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHBbIE I KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHMU3alNH,
HBOJIIOIMM OPTraHUYECKOro MHpa Ha 3emile, COXPAaHEHHUS OHOJIOTHYECKOTO pPa3HOOOpa3Hs
miaHeTel. Tak, B 10 kiacce M3y4arOTCs OCHOBBI MOJICKYJSPHOM W KIETOYHOW OWOJIOTHH,
AMOPHUOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUU U CUHTETUYECKOM
OMOJIOTUH, aKTYyaJH3UPYIOTCS 3HAaHUS OO0yYalommxcs MO OOTaHUKE, 300JIOTUH, aHATOMUH,
¢uznonornn venoseka. B 11 kimacce u3y4aroTcs 3BONIONMOHHOE YYEHHE, OCHOBBI AKOJIOTHH H
y4eHue o ouocdepe.

VYueOubiii npeamer «buonorus» mpu3BaH 00€CEYUTh OCBOEHUE OOYUYAIOUTUMUCS
OMOJIOTUYECKUX TEOpHAd M 3aKOHOB, WJACH, NPUHIMIIOB W TMPAaBHWI, JIEKANMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, 3HaHUH O CTPOEHHUH, MHOT0OOpa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYIsAlHUH, OWOIIEHO03a, SKOCHUCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIECJOBAHHSIX B OWOJIOTMH, MPUKIATHBIX ACHEKTaX
OMoJIOTMYEeCKUX 3HAHWH. sl pa3BUTHS M MOANEpKAaHUS MHTEpeca OOydJaIoIMXCsl K OMOJIOTHUH
Hapsily CO 3HaUUTENbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepHala B COAEPKAHUU IIPOTPAMMBI 110
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIICHUS U PA3BUTHUS TOW WM MHOU
o0jactu OUONOrHH, BKJIAJIOM OTEUECTBEHHBIX U 3apPYOEKHBIX YUEHBIX B PEIICHHE BaKHEUIINX
OMOJIOTMYECKHUX U KOJIOTHIECKHIX TIPOOIIEM.

Lenp nzydenus ydeGHoro npeamera «buosnorus» Ha yriyOlnE€HHOM ypOBHE — OBJIAJICHUE
OOy4arolMMUCS 3HAHUSAMU O CTPYKTYPHO-()YHKLIHMOHAJIBHOM OpraHu3aluy KUBBIX CHCTEM
Pa3HOTro paHra v NpuoOpeTeHNne YMEHUI UCII0Ib30BaTh 3TU 3HaHUS B (POPMUPOBAHUU HHTEPECA K
onpeaenéHHoi 00IacTu MpodeccHoHANbHON NeSATENbHOCTH, CBSI3aHHOW C OMONOTHEH, WiIh K
BbIOOpY yueOHOT0 3aBe/IeHHs I TPOAOIKEHUS OMOIOTMYECKOro 00pa3oBaHMUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyOJ€HHOM YpOBHE
o0ecrnieunBaeTcs pelieHueM CIeAYyOMUX 3a1ay:

OCBOGHHE OOYyYalOIIMMHUCS CHUCTEMbl OHOJIOTMYECKUX 3HaHMH: 00  OCHOBHBIX
OMOJOTHYECKUX TEOpHSIX, KOHIEMIMSIX, THUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBHUIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KapTUHY MHUpPA; O CTPOCHHH,
MHOT000pa3suu U O0COOEHHOCTSIX OMOJIOTMYECKUX CUCTEM (KJIE€TKa, OpraHu3M, MOIYNSIUs, BU/,
ouoreorneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIEJIOBAaHHIX B
OHOJIOTHH;

O3HAaKOMJIEHHE  OO0ydJaromMxcsi ¢  METOJaMH  [O3HAHUS  JKUBOM  NPHUPOJBIL:
HCCIIEI0BATEILCKUMH METOIaMU OMOJOrMYECKMX HayK (MOJIEKYJIIPHOM M KJIETOYHOHN OHOorum,
SMOPHOJIOTUY M OUOJIOTHM PAa3BUTHUS, TEHETUKHU U CEJEKIMH, OMOTEXHOJIOIUH U CUHTETUYECKON
OMOJIOTMM, TAJIEOHTOJOTMH, OKOJOTMH); METOJJaMH  CaMOCTOSTEIbHOIO  MPOBEACHUS
OMOJIOTMYECKHX HCClIeoBaHui B jaboparopum W B mpupoje (HaOmoAeHHe, H3MEpeHHe,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

OBJIaJIcHUE OOYYaIOIIUMUCS YMEHHSIMU: CaMOCTOSITEIbHO HAXOAWTh, aHAIM3UPOBATH U
HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; MTOJIb30BAThCS OMOIOTHYECKON TEPMUHOIOTHEN 1
CUMBOJIMKOM; YCTaHABJIUBATh CBSA3b MEXKAY PA3BUTHEM OMOJIOTHH U COLUATbHO-IPKOHOMUYECKUMU
Y 9KOJIOTUYECKUMU MTPOOJIeMaMy YeI0BEUYECTBA; OLICHUBATH MTOCIEICTBUS CBOCH 1A TEILHOCTH IO
OTHOILICHHUIO K OKpY)KaIoLIel MNpUPOJHON cpene, COOCTBEHHOMY 3/I0POBBIO M 3JI0POBBIO



OKPYKaIOIUX JIIOJIeH; OOOCHOBBIBaTH M COOJIOAATh MEPbl MPOGUIAKTUKU WH(EKITMOHHBIX
3a0o0yieBaHUM, TMpaBWiIa TOBEIEHUS B MpHpoAe M olecreueHus Oe30MacHOCTH COOCTBEHHOM
KHU3HEICATSIbHOCTY B YPE3BBIYAWHBIX CUTYalMsIX MPUPOAHOTO UM TEXHOTCHHOI'O XapaKTepa;
XapaKTepU30BaTh COBPEMECHHBIC HAYYHBIE OTKPBITHS B 00JIACTH OHMOJIOTUY;

pa3BUTHE Y 00YYaIOIUXCsl WHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH B mpoiecce
3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITHSIMH U COBPEMEHHBIMHU HCCIIEJIOBAHUSMU B OHOJIOTHH,
pemaeMpIMi €10 MPOoOJIeMaMH, METOJIOJIOTHEH OHMOJIOTUYECKOrO HCCIEIOBAaHUS, MPOBEICHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM, pEIMICHUS OWOJOTHYSCKUX 3a7ad, MOJICIUPOBAHUS
OMOJOrMYEeCKUX O0BEKTOB U MPOLIECCOB;

BOCIIUTAHHE Y 00YYarOMIMXCS [IEHHOCTHOI'O OTHOILIEHUS K KHBOW MPUPOJE B LIEJIOM U K
OTACNbHBIM €€ OO0bEeKTaM | SBJICHUAM; (OPMHPOBAHUE DSKOJIOTUYECKOM, TI'€HETHUYECKOM
IPaMOTHOCTH, OOIICH KyIbTYphl MOBEACHHS B TPHUPOJIC; MHTETPAIlMM €CTECTBEHHO-HAYYHBIX
3HAHUH;

npuoOpeTeHne 00yJarIUMHUCI KOMIETEHTHOCTH B PAIlMOHATIEHOM IIPUPOIOTIOIB30BAHUI
(coOmroieHne TPaBWJI TOBEACHHUS B TPHUPOJE, OXPAHBI BHUIOB, JKOCUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBbS M 3I0POBbS OKPYXKAIOIMIMX JIOACH (COOMIONCHHUS Mep
npodunakTuku 3adoaeBaHuii, odecrnevyeHrne 6€30MacHOCTH KU3HEIEATEIbHOCTH B YPE3BBIYANHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOJIb30BaHUS OMOIOTUYECKUX
3HAHU U YMEHUH B MOBCEAHEBHOM )KU3HU;

CO3/IaHHME€ YCJIOBHMH JJii OCO3HAHHOTO BHIOOpAa OOYYAIOIIUMUCS HHIUBUIYaAIBHOM
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOIIEH TOCIEAyomeMy Mpo(ecCHOHATBHOMY
CaMOOTIPEICIICHUIO, B COOTBETCTBUU C WHJIWBHIYaJbHBIMH HHTEpECAMH W IMOTPEOHOCTSIMU
peruoHa.

OO1mree 4ymuCIO YacoB, OTBEACHHBIX Ha HW3yueHHE OHOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpeanero oomiero oopasosanusi, cocrasisier 204 yaca: B 10 kinacce — 102 yaca (3 yaca B Hefienio),
B 11 knacce — 102 gaca (3 gaca B Hezemio).

OT60p opranu3anMoOHHBIX (OPM, METOJIOB M CPEICTB 00YUEHUSI OMOJIOTUU OCYIIECTBIISIETCS
¢ yuéroMm cnenuuKd ero CoAep KaHHs U HAIPaBICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOro
o0pa3oBaHMs B OPraHU3alUAX CPEIHET0 MPOPECCHOHATBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIOBHEM TMPU OOy4YeHHH OWOJIOTUM Ha YIIIyONEHHOM YPOBHE SIBIISIETCS
MPOBEACHUE JA0OPATOPHBIX W TMpaKTHYeCKUX pador. Taxxke ydactue oOy4aromuxcs B
BBITIOJITHEHUH MTPOCKTHBIX M Y4€OHO-UCCIIEIOBATEILCKUX Pa0OT, TEMAaTHKa KOTOPBIX OMPEIeIsIeTCs
YUUTEJIeM Ha OCHOBE MMEIOIIMXCS MaTePUATbHO-TEXHHUECKUX PECYPCOB U MECTHBIX MPHPOIHBIX
YCIIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepkanve MpPOrpaMMbl, BBIICIEHHOE  KVYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecrauuu (I'1A).

Tema 1. Buosiorus Kak Hayka

CoBpemeHHast OMONOTHSI — KOMIUICKCHAsT Hayka. KpaTkasi MCTOpHS pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku M H3ydaemMble UMHU TpoOsieMbl. DyHIaMEHTaJbHbIC, MPUKIAJAHBIE U
MTOMCKOBBIEC HAyYHbIE UCCIICJOBAHUSI B OMOJIOTHH.

3HaueHue Ouosiornd B (OPMUPOBAHHWU COBPEMEHHOW E€CTECTBEHHO-HAyYHOM KapTHUHBI
mupa. [Ipodeccun, csizannbie ¢ Guonorueil. 3HaueHne OUOIOrUU B IPAKTHUYECKOM JIeATEIBHOCTH
YeJI0BEKa: MEJIUIIMHE, CETbCKOM X035MCTBE, TPOMBILIJIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. W. Bepuanckuid, U. I1. [TaBnos, . 1. Meunukos, H. . BaBuiios, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOJIOTUH C IPYTMMHU HaykKaMm», «CucremMa OMOIIOTHYECKUX
HayK».

Tema 2. 7JKuBble CHCTEMBI M UX U3yYeHUE

JKuBbie cucTeMbl Kak mpeaMeT uzydeHus: ononoruu. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIEIOCTHOCTb, CJIOKHOCTh M YHOPSAOYEHHOCTh
CTPYKTYPBlI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEJAEHUE, PA3qPAKUMOCTb,
W3MEHUYHUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHCTEM: MOJIEKYJSAPHBIA, KJIETOYHBIA, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJISALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6uoreorneHOTUYECKUH),
ouocdepusiid. [Iporeccrl, mpoucxoasie B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH >KHBOTO.
Kuznp kak popma cymecTBoBaHusi Matepuu. Hayku, n3ydaroiniye >KMBbIe CUCTEMBbl Ha Pa3HBIX
YPOBHSIX OpraHu3aiuu.

N3ydenue xuBbIXx cucteM. MeToasl Ouonornueckoil Hayku. Habmionmenue, msmepeHue,
SKCIEPUMEHT, CHUCTEeMaTu3anusi, MeraaHanu3. [loHsATHE O 3aBUCHMOW M HE3aBUCHMOM
nepemeHHo. IlmanupoBanme skcnepumenta. [locraHoBka M mpoBepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKHU U e€ JOCTOBEpHOCTh. Pazopoc B Ouonornueckux MaHHBIX. OleHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3ynbTaToB. [IpUUMHBI MCKaXKEHUSI PE3yIbTaTOB SKCIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuiel u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HUY, «DBHOIOTHYECKUE CHCTEMBD»,
«CBoOMCTBA KUBOU MaTepUU», «Y pOBHH OPTaHU3ALUU KUBOU NPUPOAbD», «CTpOECHHUE KUBOTHOMN
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPTaHOB YETIOBEYECKOT0 Oprann3May, «buoreoueHosy,
«buocdepay, «MeToIbl U3YUIECHHS )KUBOU TTPUPOJIBI».

Ob6opynoBanue: 1aboparopHoe 000pyaOBaHUE TSl MPOBEACHUS HAOIIOICHUH, U3MEpEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckass padora «licnosnb3oBaHuE Pa3IUYHBIX METOJIOB IPU U3YUEHUU >KUBBIX
CUCTEM).

Tema 3. Buosorus KjieTku



Krnerka — cTpykTypHO-(yHKIIMOHANIbHAS €AMHULIA KUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUS] COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeToapl MOJEKYJISAPHOM W KJIETOYHON OHOJOTHMU: MHKpPOCKOMNMS, Xpomarorpadus,
anekTpodope3, METOJ MEYEHbIX aToOMOB, JAuddepeHInaNbHOE  LEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHHUE KIICTOK. M3yuenue @OUKCUPOBAHHBIX KiemoK. DICKTPOHHAS MHUKPOCKOIIHUS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyyenue Kiemox.

JdeMoHcTpauuu

[Toptpetsi: P. I'yk, A. JleBenryxk, T. llIBann, M. lllnelinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxembl: «CBETOBOH MHUKPOCKOI», «DJIEKTPOHHBI MHUKpOCKOM», «McTopus
pa3BUTHS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepUaTbHBIX KICTOK.

IIpakTnyeckas padora «/I3yueHue METOAOB KIETOYHOU OHojoruu (Xxpomarorpadus,
anekTpodopes, nuddepeHnnanpHoe neHTpudyrupopanue, [ILIP)».

Tema 4. Xumnueckasi OpraHu3amnus KJIeTKU

XHUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKPO3JIEMEHTHI. Boaa u €€ poiib

KaKk pacTBOpPUTENsS, pEeareHra, ydacTU€ B CTPYKTYPUPOBAHHUU KIJIETKH, TEIUIOPETYJISALNH.

MunepanbHbIe BEeLIeCTBa KJIETKH, UX OMoIornyecKkasi posib. Poib KATHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BelecTBa KIeTKU. buonornueckue nonumepsl. beinku. AMUHOKUCIOTHBIN

cocraB 0enkoB. CTpykTypbl OenkoBoi Moiiekynbl. [lepBuuHasi cTpykrypa Oenika, nenTHIHAs

CBs3b. BTOpuuHas, TpeTHuHas, 4eTBepTHUYHAs CTPYKTyphl. [leHartypamwus. CBoiicTBa OeNKOB.
Knaccudukanms 6enxoB. buonoruueckue ¢pyHkuuu 6enkoB. [IpuoHul.

VYraeBoasl. MoHOCaxapuabl, AUCAXapHIbl, OJIUTOcaxapy sl ¥ nonucaxapuapl. OOmui nian
CTpOeHUs U (PU3MKO-XUMHUYECKUE CBOMCTBA yIiIeBOAOB. bronornueckue pyHKIMU yrI€BOIOB.

Jlumunel.  T'uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudpukammss — nunuaos.
Tpurnuuepunsl, pochoaunuabl, BOCKU, cTepouibl. buonornueckue gynkuuu aunuaos. O6mue
CBOWCTBAa OMOJIOrMYECKMX MeMOpaH — TEeKy4yecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MIOJTyITPOHULIAEMOCTb.

HyxneunoBbie xucnotel. JIHK n PHK. Ctpoenue HykienHOBBIX KucIOT. HykieoTuasl.
[Mpuauun xommementapHoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crupais.
Mecronaxoxaenue u 6nonornyeckue pynkunu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpoaspruueckue cBsizu B Mosiekyie AT®. buonornueckue
¢byaxkuun  AT®. BoccraHoBneHHbIE TEpeHOCYMKH, WX GYHKIUA B KIeTKe. /J[pyeue
HyKaeo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouonorus: OMOXMMHUYECKHE M OMO(pU3NYECKHE HCCIEJI0BAaHHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooderuposanue cmpykmypol u  QyHKYul
ouomonekyn u ux Komniexcos. Komnvromepmwiti OU3aiin u OpeaHudecKutl Cunmes OUOMONEKYI U Ux
HeNnpupoOHbIX AHAL0208.

JleMoHCTpauuu

[Hoptpetsr: JI. [lonunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pauknun, @. Caurep, C.
[Ipy3unep.

Huarpammel:  «PacrmipefenieHre  XMMHYECKMX  3JIEMEHTOB B HEXHBOM  TIPUPOIE»,
«PacnpeneneHrne XMMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE.



Tabmuuer u cxemsl: «Ilepuoanueckas TabnuuIa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «BemectBa B cocraBe oOpraHuzMoB», «CTpoeHHE MOJIEKYJbl OelKay,
«CTpyKTYyphl OETKOBOWH MOJEKYNbI», «CTpoeHHE MOJEKYN yriieBoaoB», «CTpoeHHE MOJIEKYI
TUnuaAoBY, «HykIIeMHOBBIE KUCIOTh», «CTpoeHue MoJeKyabl ATD».

O06opynoBaHue: XUMUYECKas IIOCYa U 000pyI0BaHHE.

JlaGopaTopnas padora «O0GHapykeHHE OETKOB € ITOMOIIbIO KAYECTBEHHBIX PEAKLIUIN.

JlaGoparopHas padora «/cciegoBanne HYKJIEMHOBBIX KHUCIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOB.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunbl kieTOK: 3yKapHOTHYecKass M INpokapuoThueckass. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa30BaHMsI KJICTKH.

CrtpoeHue mpOKApUOTHUYECKON KiIeTku. KietouHas crTeHka Oakrepwii W apxei.
OCoOEeHHOCTH CTPOCHUS TeTepOTPOPHOIN M aBTOTPO(PHON MPOKAPHMOTHUECKUX KIIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3AX.

Crpoenue u QyHKIIMOHMPOBAHUE HYKapHOTHUECKOW KieTKu. [InmazmaTuueckas meMOpaHa
(mna3manemma). CrpykTypa IU1a3MaTHueckod MemOpanbl. TpaHCHOpPT —BeLIECTB uepe3
IUTa3MaTUIECKyl0 MeMOpaHy: maccuBHBIN (nuddy3us, obnery€énnas auddysus), aKTUBHBIA
(mepBUYHBIA U BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynponunaemocts mMemOpanbl. PaGora
HaTpUI-KaJMeBOro Hacoca. DHJOLUUTO3: MMHOLUUTO3, (haroutos3. Dk3ouuTo3. Kierounas creHka.
CrpykTypa u GyHKIHUU KIETOYHOU CTEHKH PACTEHHIA, TPHOOB.

Huromnnaszma. Ilutozons. Llutockener. JIBmwkenue uurtoruiazMbl. OpraHouzibl KIETKH.
OnHomMeMOpaHHbIE OpraHOUABI KIETKH: 3HpomIazmatuyeckas cetb (JIIC), anmapar 'ombmaxkwy,
JIM30COMBI, MX CTpOeHHEe U (YHKIMU. B3auMocBs3b OHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CrpoeHue TrpaHylsIpHOTO peTuKynyMmMa. Mexanusm Hanpaenrenus 6enkoe ¢ IIIC. Cunte3
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHbIX MeMmOpaH. [nmagkuit  (arpaHysispHBIi)
sHI0MIa3MaTHUecKuil peTukynyMm. CekperopHas QyHkius annapata ['onbmxu. Moougurayusa
benxoe 6 annapame I onvoxcu. Copmuposxa benkog ¢ annapame I o1v0ocu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbpHbIX KieTok. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMbl KJETKH: MUTOXOHJPHUH, IUIACTUABL. [Ipoucxodxcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIMH MUTOXOHApPHA W 1uiacTuA. llepBuuHble, BTOPUYHBIE U CIIOKHBIE IUIACTH/IBI
(OTOCHMHTE3UPYIOLIUX AYKApUOT. XJIOPOIUIACTBI, XPOMOILJIACTHI, JIEHKOIUIACThl  BBICIIUX
pacTeHui.

HememOpanubie opranouab! kieTkd CtpoeHne M (QyHKIMM HEMEMOpPAHHBIX OPraHOWIIOB
kineTkd. PubGocombl.  [lpomesxcymounvie puiamenmei. MuUKpODUIAMEHTB. AKmMuHOBblE
Muxkpogunramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBble KOMNOHEHMbl HEMbIUEYHLIX KAEMmOK.
Muxkporpybouku. Knetounsiii nentp. CTpoeHHMe U JABW)KEHHE JKTYTUKOB U PECHUYEK.
MukpoTtpy0ouku nuToriasmel. Llentpuons. berxu, accoyuuposanusie ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. MomopHuie benxu.

SAnpo. OGonouka siapa, XpOMaTHH, KapuoIlia3Mma, SJIPBIIIKU, UX CTPOCHHE U (PYHKIIHU.
SnepHsbiii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pPacHoOOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamui. benku XpomaTtuHa — TUCTOHBL /J{unamuka s0epHou
obonouku 6 mumose. HA0epubviii mpancnopm.

Knerounsle  BkmtodeHusi.  CpaBHHUTENbHAas  XapaKTEPUCTUKA  KJIETOK  JYKApHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpauuu



IToptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuupl u cxembl: «CTpoeHHME BSYKapUOTHYECKOM KIETKM», «CTpOoeHue >KUBOTHOU
KIETKN», «CTpoeHHe pacTUTEIbHON KIeTKW», «CTpOeHne MUTOXOHIPUN», «Sapo», «CTtpoeHue
IIPOKAPUOTUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpPENapaTbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MHKPOIIpEnapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnas padora «/3ydyeHue CTpOeHUsI KJIETOK Pa3IU4HbIX OPraHU3MOB).

IIpakTuyeckasi pa6ora «/3ydyeHre CBOMCTB KJIECTOUYHON MEMOPaHbI».

JlaGopatopHas paGora «lccienoBaHue MmiaasMoiau3a U JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKaX).

IIpakTnyeckas padora «3ydyeHue JBMKEHUS LUTOILIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelllecTB H NPeBpalleHHe JHEPIHH B KJIeTKe

AccuMUIAIMS M JUCCUMWIALIUS — JIB€ CTOPOHBI MeTabonu3Mma. Turbel oOMeHa BELIECTB:
aBTOTPOGHBIN U TeTepOTPODHBINA. YUacThe KUCIOpOoa B OOMEHHBIX Mpoleccax. JHePreTHIecKoe
obecrieyenue kietku: npespamienne AT® B oOMeHHBIX mporeccax. DepMeHTaTHBHBIN XapakTep
peakiuii kineroyHoro Meradonuszma. @epMeHThI, UX CTPOCHUE, CBOWCTBA U MEXAaHU3M JICHCTBHUS.
Kodepmentsl. OTanuus GepMEeHTOB OT HEOPraHUYECKUX KaTalu3aTOpOB. beslku-akTuBaTophl U
OCNKU-UHTHOUTOPBI. 3aBHCHUMOCTH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIHUHA OT Pa3IHMYHBIX
(akTopoB.

[lepBuuHbI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcueennvlll  pomocunmes 'y obakmepuii. Ceéemocobupalowjue nueMeHmvbl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb xjioporuiactoB B rpouecce gorocuHre3a. CBeToBas U TEMHOBas
¢baspl. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (hOTOCUHTE3A.
Bnusinue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHrte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIHPYIOIINE
OakTepuu, Kene300aKTepuu, cepoOaKTepHH, BOAOPOJHbIE OaKTepUH. 3HAUEHUE XEMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXkeHHS U MX MCIIONIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPIaHU3MbI Kak OOBEKTbl OMOTEXHOJOTMM M BO30YAUTENN
Ooe3HeN.

AdpoOHBIE OpraHu3Mbl. JTalbl AHEPreTHUecKoro oobmeHa. IloAroToBUTENbHBIN 3Tall.
I'mukonu3 — 0ECKUCIOPOIHOE PACIIEIIEHUE TTTIOKO3BI.

buonoruueckoe OKuCIEHHE, WU KIETOYHOE AbIXaHHWE. POjab MUTOXOHIPHI B Ipoleccax
ouonoruueckoro okucienus. lluxmnueckue peaxkuuu. OxucnurenbHoe (ochopumupoBaHue.
Ouepeus membpannoeo epaouenma npomonog. Cumnmez ATD: paboma npomouuoi ATD-
cunmaszvl. IlpeumymiectBa a’poOHOTO IyTH oOOMEHa BEUIECTB Iepel  aHa’pOOHBIM.
O} heKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JleMoHCTpauuu

[Toprpetsr: [Ix. [Ipuctin, K. A. Tumnpszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DoTocuHTE3», «JHepreTHueckuii oOMen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyJOBaHUE JIIsl IPUTOTOBIICHUS TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopHas padora «/3ydeHue kKaTaIuTHIECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpuMepe
aMuJIa3bl WIKM KaTanas3bl)y.



JlabopaTtopHasi pabGora «/3ydeHue (QepMEHTATHBHOTO pacCIICIUICHHS TEPOKCUAA
BOZIOPOJa B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopnas pa6ora «CpaBHeHHE TPOIECCOB (DOTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEHHE MTPOLIECCOB OPOKECHUS U JABIXAHUS.

Tema 7. HacieacrBeHHasi uH(pOpMaIUs U peajin3anus e€é B KJIeTKe

Peakuuu matpuyHoro cuHresa. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLMAX MATPUYHOIO
cuHTe3a. Peanmsanumsi HacnencTBEHHOM uWHGpopManuu. ['eHeTHYecKWil KoJ, ero CBOMCTBA.
Tpanckpunuus — marpuusblii cuHTe3 PHK. [IpuHOUIBI TpaHCKPUIIIUMU: KOMILIEMEHTAPHOCTb,
aHTUIIAPAJUIEIBHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuynvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTese Oenka. YcimoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Ponb pubocom B OnocunTe3e OemKa.

Cogpemennvie npedcmasnenuss o cmpoenuu 2enog. Opranuzalys reHomMa y IpoKapuoT U
9YKapHOT. Perynsnus akTHBHOCTH I'eHOB y TpokapuoT. ['unoresa onepona (. XKako6, K. Mano).
Monexynapuvle mexanusmvl 3Kchpeccuu 2eHos y sykapuom. Ponv xpomamuma 6 pecynayuu
pabomol 2cenos. Perynsnus 0OMEHHBIX MPOIEcCcOB B KieTKe. KieTounblil romeocTas.

Bupycsl — HexksieTouHble (OPMBI )KU3HH U OOIHMraTHbIe mapa3uTbl. CTpOCHUE MPOCTHIX U
CIIO)KHBIX BHMPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusnennwviti yuxn JHK-cooepocawux
supycos, PHK-codeporcawux eupycos, bakmepuoghazos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHsie 3a00eBaHus yenoBeka, )KkuBOTHbIX, pacternii. CITN /I, COVID-19, connansabie
U METUIIMHCKHUE TPOOIEMBI.

Buoungpopmamuxa: unmeepayus u ananuz oonvuiux maccusos («bigdatay) cmpyxkmypnovix
ouonocuueckux oannvix. Hanomexunonozuu ¢ buono2uu u meouyure. Ilpoecpammupyemvie ghynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpauuu

[Toprpetsr: H. K. Konbuos, JI. U. IBanoBCcKkui.

Tabmuuet u  cxembl: «buocuHTe3 Oenkay, «['eHeTmyeckuit Kom», «Bupycem,
«bakrepuodarn».

IIpakTuyeckas padora «Co3gaHue MOJEIN BUpYCay.

Tema 8. JKu3HeHHDbIN HUKJ KJIeTKH

Knerounsnii mukin, ero mepuoasl u perymsmus. Uurepdaza u muto3. OcoOeHHOCTH
mporieccoB, nmpoTekaronux B uHTepdasze. [logroroska kietku k AeneHuro. [IpecuHTeTHYSCKUN
(MOCTMUTOTUYECKU), CHUHTETUYECKMH M MOCTCUHTETHYECKUH (MPEMUTOTUYECKHUI) MEepUOIbI
uHTEep(Da3bIL.

Marpuunsiii  cunte3 JHK — pemmukamusa.  [lpuHnunsr  permmkanmun  JITHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AaHTUIAPAJUIETbHOCTh. MexaHu3m
perunkanmu J{HK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u TeoMepasa. XpoOMOCOMHBIN
Ha0Op KJIETKH — KapUOTHIl. JUTMIIOMIHBIA M TarulouaHbBIA HaOOpel XpoMocoM. ['omonoruyHbie
XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kineTtku — Muto3. CTaguu MUTO3a W MPOUCXOIANIME B HUX Ipouecchl. THIbI
muto3a. Kaproknnes n nutokunes. buonornueckoe 3Had4eHrE MUTO3A.

Perynsmus MuToTHuUecKOro LuWKIa KieTkd. [Iporpammupyemasi kiaeToyHas Trubenp —
aronTo3.



Krnerounoe aapo, XxpoMocoMbl, pyHKIIMOHAIbHAS T€HOMUKA. Mexanuzmuvl nponugepayuu,
ougepernyuposxu, cmapenus u eubenu kiemox. «Lugpposas kiemkay — buounpopmamuveckue
MoOenu PYHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauuu

Tabmuupl u cxembl: «OKU3HEHHBIH UK KIETKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pennukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHTO3 B KIETKaX KOpeIIKa
JTyKay.

JlaGoparopnas padora «/3yyeHue XpoMOCOM Ha FOTOBBIX MUKpOIIpEnaparax.

JlabopaTopHnas pa6ora «HaOmoneHrne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax)».

Tema 9. CTpoeHue U pyHKIHMU OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACSITENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KonoHuanbHbie
OpraHU3MBl.

B3anMOoCBsI3b 4acTeld MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak equHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbel pacTUTENbHBIX TKaHE: oOpa3oBareibHas, IOKPOBHAs,
MIPOBOJIAIIAS, OCHOBHAs, MexaHn4eckas. OCOOCHHOCTH CTpOeHHUs, GYHKIUH W PACHOIOKCHHUS
TKaHEH B OpraHax pacTeHHM.

TkaHM )KMBOTHBIX U Y€TIOBEKA. TUIIBI )KUBOTHBIX TKAHEW: SITUTENHANIbHASL, COEIMHUTEIIbHAS,
MbIlIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUs, (QYHKIMI U pacloioXeHUs] TKaHel B opraHax
YKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHble 1 TeHEpATUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yesoBeka. DyHKIIMN OPraHOB U CUCTEM OpPT'aHOB.

Omnopa Tena opranuzmoB. Kapkac pactenuii. CkeneTsl OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX
AKUBOTHBIX. HapyXHbIN 1 BHYTpeHHUH ckeneT. CTpOeHHE U TUIIbI COETUHEHHS KOCTEH.

JIBoxkenue oOpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHWE MHOTIOKJIETOYHBIX PpACTEHUH: TPOMHU3Mbl M HACTHH.
JIBu>KeHMe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cuctema. Pedekc. CkenerHele
MBI U UX paboTa.

[Tutanue opranu3zmos. [lormoiieHne BOAbI, YIJIEKHCIOrO ra3a U MUHEpPAJIbHBIX BEIIECTB
pacteHussmMu. I[luTaHue >KUBOTHBIX. BHYTpPHUIOIOCTHOE M BHYTPUKIETOYHOE IHUILEBAPEHUE.
[Iuranne MO3BOHOYHBIX >KUBOTHBIX. OTAENbl MUIIEBApUTENBbHOrO TpakTa. [IuieBapurenbHbIe
xenesbl. [InmeBapuTenpHas cucTeMa 4eioBeKa.

Jpixanue opranu3MoB. [[pixanue pactennid. J{prxanue wuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KieTkH. KokHoe npixanue. JlpixaTtenbHas MOBepXHOCTh. KabepHoe u né€rouHoe
npIXxaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOIMOHHOE YCIO0KHEHUE
CTpOeHHs JETKMX IO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenpHasi cucTeMa 4YeloBeKka. MeXaHu3M
BEHTHJIAIINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. [[prxarenbHbie 00bEMBI.

TpancnopT BemiecTB y OpraHu3MoB. TpaHCIOpTHBIE CHUCTEMBI pacTeHuil. TpaHcmopt
BELIECTB Y )KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cuctemMa 03BOHOYHBIX
KUBOTHBIX U 4yenoBeka. Cepjie, KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru kpoBooOpaiieHus.



OBOJIOLMOHHBIC YCIIOKHEHUS CTPOCHHMS KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX >KMBOTHBIX.
Pabora cepaua u e€ perynsanus.

Beinenenune y opranu3moB. BeiaeneHue y pacteHud. BeineneHue 'y KUBOTHBIX.
CoxparutenbHble Bakyosnu. Opransl BbiieaeHusa. OUiIbTpaiys, CeKpeLys 1 00paTHOE BCaCblBaHUE
KaK MEXaHM3Mbl pPa0OThl OpraHoB BblneneHUs. CBsA3b IOJOCTH TelNa C KPOBEHOCHOH W
BBIJICJINTEIIBHON CUCTEMaMHU. BbleneHue y IO3BOHOYHBIX JKMBOTHBIX M 4YesoBeka. lloukw.
Crpoenue u pyHKumoHupoBaHue HegpoHa. OOpa3oBaHUE MOYHU Y YETOBEKA.

3ammra y opraHu3MoB. 3alUTa y OAHOKJIETOUHBIX OpraHu3MoB. Criopbl OaKTepuil U IIUCTHI
IIpoCTEHIINX. 3alluTa y MHOTOKJIETOYHBIX pacTeHuil. Kyrtukyna. CpencrBa maccuBHOM u
XUMHYECKOM 3a1uThl. DUTOHIUBI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. IIOKpOBBI M MX IIPOM3BOAHBIE. 3alIUTa OPraHU3Ma
or OonesHedl. VMMMyHHas cuctema denoBeka. KieTOUHbIE M T'yMOpanbHBIH HMMYHUTET.
Bpoxnéuusliik u  mpuoOpeTéHHBI  crnenuuYeckuid HMMYHHTET. Teopusi KJIOHAJIBHO-
cenektuBHoro ummynuteta (I1. Opmux, @. M. bepuer, C. Tonerasa). BocmanuTtenbHble OTBETHI
opranu3MoB. Poiib Bpo:kIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe M peryimanuss y OpraHu3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpaxumocTs M peryisinus y pacTeHuil. POocToBble BelecTBa M HMX
3HAYECHUE.

HepBHas cucrema u pediexTopHas peryiasuus y >XKUBOTHbIX. HepBHas cucrtema u eé
OTJeNbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxeibl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKMBOTHBIX. Peduiekc m pedraextopnas ayra. bezycinoBHbie u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHast perymsiiuss M SHIOKpDHHHAs CUCTEMA JKMBOTHBIX M uesoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI M HUX TOPMOHBL. JIelCTBHE TOpMOHOB. B3auMOCBA3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ mnmoranamo-runoduzapHas cuctema.

JleMoHCTpauuu

IToptper: U. I1. I1aBnos.

Tabmuubl 1 cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHbBIE BOJOPOCIH,
«baktepuny», «lIpocreiimme», «Opranbl I[BETKOBBIX pacTeHUi», «CHUCTEMBI OpraHoOB
ITI03BOHOYHBIX JKMBOTHBIX», «BHYyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHM pacTeHUI»,
«KopneBbie cucrempl», «CtpoeHue credns», «CTpoeHHe JHUCTOBOM IUTaCTUHKWY», «TkaHu
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucremay,
«/IpixarenpHass cucrema», «HepBHas cucrema», «Koxa», «MpblmeyHas cuctemay,
«BolaenurensHas cucreMay, «OHAOKpUHHAs cucTeMay, «CTpoeHue MbIIIbD», «MMyHUTET?,
«KumeunomnonoctHeie», «Cxema nuTaHus pacTeHui», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOoeHHE J107K/I€BOTO
yepBsi», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas cucreMa MIIEKONHTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOMpENnaparbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHKpOIIpenapaTsl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PAaCTeHUH, repbapun pacTeHUil pa3HbIX OT/EJIOB, BIaKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEI0BEKa,
00opy0BaHuE /I IEMOHCTPALIMHU TOYBEHHOTI'O ¥ BO3/AYIIHOTO IIUTaHUS paCTEHUH, pacIleIIeHus
KpaxMaia 1 OeJIKOB o[ IelicTBUEM (epMEHTOB, 000PYA0BaHHE AJIsl IEMOHCTPALIUU OIBITOB 110



W3MEPEHUIO >KU3HEHHOM EMKOCTH JIETKMX, MEXAaHHM3Ma JbIXaTEIbHBIX JBM)KCHUH, MOJIEIH
TOJIOBHOT'O MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlabopaTopnasi padora «/3yueHune opraHoB [IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@®opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrosoe (BKIIIoUYasi BEreTaTUBHOE) U 10JI0Boe. Buib
0€ecroJIoro pa3sMHOXKEHUS: IIOYKOBAHUE, CIOPYIISIINS, (PparMeHTaIHsl, KIOHUPOBAHHE.

ITonoBoe pasmHoxenue. [lonoBble kineTku, wiaum ramersl. Meio3. Craguu Meiio3sa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bruonornyeckuii CMbICI MeHO3a U II0JIOBOTO
nporecca. Melo3 1 ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazsutue. ['amerorenes y »kuBoTHbBIX. I1o0BbIe sxene3sl. OOpazoBaHue
Y pa3BUTHE MOJOBBIX KIETOK. CriepMarorene3 u ooreHe3. CTpoeHue moj0BbIX KIETOK.

OmnogoTBOpeHre W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrus — HayKa O Pa3BUTUU
opranusmMoB. Mopghoeenes — 00na uz enasuvix npooiem smopuonocuu. Konyenyus mopghozeros u
Mmooenu mopgoeenesza. Ctaaguu 3MOpHOreHe3a )KMBOTHBIX (Ha mpuMepe narymku). Jpobienue.
Tunbr apobnenus. /Jemepmunupogannoe u Hedepmunuposannoe opoobaenue. bnacmyna, munei
onacmyn. OcoOEHHOCTH IPOOJICHHUS MIICKONUTAIOIINX. 3apOJBIIIEBBIE JTUCTKH (TacTPYIISLus).
3aknaJka OpPraHOB M TKaHEW U3 3apoJbIIIEBBIX JHCTKOB. B3auMHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS 3apO/IbIia (AMOpHUOHANIbHAS MHIYKIHS ). 3aK/Ia/IKa TUIaHa CTPOCHUSI dKUBOTHOTO
KaK pe3ylbTaT UepapXUUECKUX B3aUMOJICHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3auYHbIX (DAKTOPOB OKPYXKAKOIIEH cpeibl.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbIi mepuoj. Ilpsimoe u Hempsimoe
pa3BuTHe. Pa3ButHe ¢ Meramopdo30M Yy OECIO3BOHOYHBIX M TIO3BOHOYHBIX KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HENPSIMOIO Pa3BUTHSI, UX PACIPOCTPAHEHHE B MPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryjsiliMM pocTa >KUBOTHBIX U uenoBeka. Cranuu
OCTAMOPHOHAIBHOTO Pa3BUTHS Y JKMBOTHBIX W 4YesjoBeka. Ilepmonpl oHTOreHesa ueroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MTPOLECCHI.

Pasmuoxenue u pa3sutue pacrenuil. ['ameroput u cnopoput. Meito3 B KU3HEHHOM ITUKJIIE
pactenuii. O6pazoBanue crop B mpoiiecce Meio3a. ['amerorenes y pacrenuii. OtuiojoTBopeHue u
pa3BUTHE PACTUTEIBHBIX OPraHMU3MOB. JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PAaCTEHHIL.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYIISIIIUM OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpauuu

[Toprpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunp!l 1 cxembl: «BereratuBHoe pazMHOKeHHE», «TUIBI OECIIONOro pa3MHOKEHUS,
«Pa3MHOXEHUE XJIaMUAOMOHAIbD», «Pa3MHOXKEHHE 5BIJIEHb», «Pa3MHOXEHUE THUIPBDY,
«Meno3y, «Xpomocombly, «l'amerorene3», «CTpoeHHE SULEKIETKH W CIEPMaTO30MAa,
«OCHOBHBIE CTaIMN OHTOreHe3a, «IIpsmoe u HenpsAMoe pa3BUTHE, «PazBUTHE MaliCKOT0 KyKa»,
«Pa3Butne capaHun», «Pa3Butue mATymKku», «JlBoilHOE OIUIOAOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHe CEeMSH OJHOMOJbHBIX WU JBYIOJBHBIX PACTCHHI», «KM3HEHHBIN LMK
MOPCKOM KanycTh», « KU3HEHHBIN UK MXa», «KU3HEHHBIN [IUKII TATOPOTHUKAY, «KM3HEHHBIN
LIUKJI COCHBI».



O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIPETIApaThI SIMIIEKIIETOK U CIIEPMaTO30HI0B,
Mozeinb «L UK pa3BUTHS JISATYIIKI.

JlabopaTtopnasi paGora «M3yyeHue CTpPOEHHUsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIMpenaparaxy.

IIpakTuyeckasi padora «BrIsiBieHHE MPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
KUBOTHBIX .

JlaGoparopHas padora «CTpoeHUE OPraHOB PA3MHOXKEHHUSI BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBIIEHUS U pa3BUTHS TeHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pwu3a,
T. Moprana. Posib oTedecTBeHHBIX yUEHBIX B pazButuu reHeTuku. Padotsl H. K. Konbiriosa, H. U.
Basunosa, A. H. benoszepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJUIeJIbHbIE
TeHBbI, aJbTEPHATUBHbIC NPHU3HAKH, JOMHUHAHTHBIA W PEIECCUBHBIA MPU3HAK, TOMO3HIOTAa,
reTepO3UTroTa, YHCTas JIMHUSA, THOpUABI, reHoTul, (eHoTturn. OCHOBHBIC METOIbI TCHETUKH:
TUOPUA0IOTHUECKUMA, TUTOJIOTHUYECKHM, MOJIEKYIISIPHO-T€HETHYECKHIA.

JdemoHcTpanu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. U1. BaBunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmue! 1 cxeMbl: «MeTOIbI TCHETUKIY, «CXEMBbI CKPEIIBAHUS.

JlaGopaTopHnasi padora «/[po3oduia kak 00bEKT FeHETHUECKUX UCCIICIOBAaHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckperubanue. [lepBolii 3akon MeHens — 3aKk0H e AMHO00pa3usi THOPUIIOB
nepBoro nokojenus. [lpapuino nomuHupoBanus. Bropoii 3akon MeHnzens — 3aKoH paclleneHus
npu3HakoB. lluTonoruyeckne OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHMs. [ HIOTE3a YHCTOTHI
ramer.

AHanuzupytoniee — ckpemiuBaHue.  [IpomMexyTOuHBIH ~ XapakTep  HacjleJOBaHHUS.
Pacuiennenue npu3HakoB py HEMOJIHOM JOMHUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJIeIOBaHUs MPU3HAKOB. [[uTomornyecke OCHOBBI AUTHOPUTHOTO CKPEIIIBAHHUS.

CuemnnenHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CrieryieHHOe Hacle0BaHUe
I€HOB, HAPYIICHHE CLIETUICHUS] MEX1y TeHaMH. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHU3M ONPEIEIEHUS Moja. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBII M TeTepOraMeTHBIM NOJ. ['eHeTnyeckass CTPYKTypa HOJOBBIX
xpomocoMm. HacnenoBanue npu3HaKoB, CLIETVIEHHBIX C ITOJOM.

l'enotun kak menoctHas cucreMa. [lnefioTponus — MHOXECTBEHHOE JACHCTBUE Te€Ha.
MHOX€eCTBEHHbI ajuien3M. B3anMoneicTBUEe HeauIeIbHBIX T'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tomumepusi.

'eHeTnyeckuil KOHTPOJb pPa3BUTHS PACTEHUM, MKUBOTHBIX UM YEJIOBEKAa, a TaKkKe
(U3HOTOTHYECKUX MPOIIECCOB, MTOBECHUS M KOTHUTHBHBIX (DyHKIMN. [ 'eHeTH4YecKre MeXaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH — Mapa3uT» U «XO03IUH — MHUKPOOHOM).
['eneTnveckre acmeKThl KOHTPOJISI M U3MEHEHHUS HACJIEeICTBEHHOW MH(OpPMAIMU B MOKOJEHUSIX
KJIETOK U OPTaHU3MOB.

JleMoHCTpauuu

[Toptpetsi: I'. Menaens, T. Mopras.



Tabmuubl u cxemsl: «IlepBblit U BTOpO# 3akoHBI Menzaens», «Tperuii 3axkon MeHaens»,
«AHanu3upymolee ckpeumBanuey, «Hemnonnoe gomuaupoBanuey, «ClemIeHHOE HACIEI0BaHUE
MIPU3HAKOB Yy Ipo30duiiely, «I'eHeTnka monay, «Kapuorun uenosekay, «Kapuotum qpo3ohuisn,
«Kapuorun ntuusn», «MHOKECTBEHHBIN AJIENU3M», «B3anMo1efiCTBUE TEHOBY.

O6opynoBanue: MOAENH I AEMOHCTPALMK 3aKOHOB €IWHOO0Opa3wsi THOPUIOB MEPBOTO
MOKOJIEHUSI M PACIIEIJICHUs NPU3HAKOB, MOJENIb JJs JEMOHCTpAluy 3aKOHAa HE3aBHCHMOTO
HACJICIOBAHUS NIPU3HAKOB, MOJENb I JEMOHCTPALMU CLETUIEHHOIO HACIENOBaHUS PU3HAKOB,
CBETOBOM MUKPOCKOII, MUKporipenapar: «Jpo3odumar.

IIpakTnueckas padora «V3ydyeHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEUIMBAHUS Y
JPO30(GUITBD».

IIpakTnueckass padora «M3yuyeHue pe3ynbTaTOB IUTHOPUAHOTO CKpEUIMBAHUS Y
TPO30GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHoruna u cpeasl npu (opmupoBaHuu (peHotuna. VM3MEeHUYUBOCTDH
npu3HakoB. KayecTBeHHbIE W KOJMYECTBEHHBIE  IPU3HAKU. Buabl M3MEHYMBOCTH:
HEHACJICJICTBCHHAs U HACJICICTBEHHAS.

MonudukanronHass U3MEHUUBOCTh. Ponb cpensl B popMUpPOBAaHUU MOAMPHUKAITMOHHOMN
n3MeHuuBoctd. Hopma peakuuu npusHaka. BapuauuvoHHbI psig v BapuauuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

'enHoTunuueckass wn3MeHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW HM3MEHUMBOCTU. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMOuHaTuBHAs U3MEHUMBOCTh. MeH03 M IMOJIOBOM IMPOILIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. POJIb KOMOMHATUBHON MU3MEHYMBOCTH B CO3JaHHHM T€HETUYECKOTO Pa3HOOOpa3us
B IIpeziesiax OAHOTO BUA.

MyranroHHass W3MEHYMBOCTb. BuAbl MyTalnMil: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIHUPOBAHHBIE MYyTalMH. SepHble W LUTOIUIA3MAaTUYECKHE MYTAaIliH.
ComMaruueckre W TOJIOBbIe MyTanuu. [IpUYuHBI BO3HUKHOBEHHUS MyTalui. MyTareHbl M X
BJIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOI'O IMpoIecca. 3aKOH TOMOJOTHYECKUX
psgoB B HaciencTBeHHoW wusaMeHunBoctd (H.W. BaBuioB). BuesgepHas W3MEHYHBOCTH U
HACJIEACTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, PONb INUSEHEMUYECKUX (HAKMOPO8 6 HACIeO08aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOE } OP2AHUZMOS.

JleMoHCTpanuu

IToptpetsr: I'. ne ®pus, B. Uoranncen, H. 1. BaBunos.

Tabmumpl u cxembl: «Buasl m3MeHuuBOCTHY», «MoauduKaMoHHAasT W3MEHYHUBOCTHY,
«KoMOuHaTHBHAS U3MEHUUBOCTHY, «Meio3», «O1iogoTBopeHuey, «I enetnueckue 3a001eBaHus
yenoBekay, « Buasl myrauuii».

OGopynoBaHue: >KMBbIE W TepOapHbIC HK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMHA BUJIAMU H3MEHYUBOCTH.

JlabopaTopuasi padora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIMOHHON
W3MEHYHUBOCTH. [locTpoeHrE BapUallMOHHOTO psiJia U BApUalMOHHOW KPUBOI.

IIpakTuyeckas padora «Mytaruu y 1po30(uiisl (Ha TOTOBBIX MUKPOTIPENAPATax ).

Tema 14. I'eneTuKa Yei0BeKa

Kapuorun denoBeka. MexnyHapoaHas mIporpamMma HCCIEJOBaHUS T'€HOMa YEIOBEKA.
Metoapl U3y4eHHUS] TCHETUKU YEJIOBEKA: F€HEAJTOTHYECKUM, OJIM3HEIOBBIM, IIMTOTCHETHYCCKUH,
MONYJIALIMOHHO-CTaTUCTUYECKUHM, MOJIEKYISIpHO-reHeTudecKnidi. COBpEMEHHOE OIpeaeIeHUE



TE€HOTHIA: TOJHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4ncie ¢ momoupro [11{P-
aHanuza. HaciencrBennble 3a060s1eBaHus yeinoBeka. [ eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YETIOBEKa.
bone3nn ¢ HacneACTBEHHOM NPEapacloiOKEHHOCThIO. 3HAYEHHE MEIULMUHCKON T€HETHKH B
NPEJOTBPALICHUH M JICYEHUH TEHETHUYECKUX 3a00yieBaHMI deroBeka. MennKo-TeHEeTHUECKOe
KOHCYNbTHUpOBaHKE. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOTO Irpy3a». ITHUECKHE aCIIEKThI
UCCIIEIOBaHHM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBBIINIEHHON YYBCTBUTEIBHOCTH Ye€lIOBEKa K (U3UYECKOMY U
XUMHUYECKOMY 3arps3HEHUIO OKpYKalolleW cpensl. l'eHernueckas MNpenpacrosioKEHHOCTb
YEJIOBEKA K MaTOJIOTUSIM.

JdeMoHcTpauuu

Tabmunpl u cxemsl: «Kapuotun yenoBeka», «MeTOIbl M3yYEHHs] TEHETUKU UEIOBEKa,
«["enernueckue 3a007€BaHMS YETOBEKAY.

IIpakTnyeckas padora «CocraBieHUe U aHAIU3 POAOCIOBHOIN».

Tema 15. Cenekuusi OpranusMoB

JlomecTukanuss M CeleKIus. 3apOoXkACHHE CeJIeKUMU U jJoMecTukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpasus KyJabTypHBIX pacTeHuid. Ponb cenexuun
B CO3/IJaHUU COPTOB PACTEHUH U MTOPO )KUBOTHBIX. COpT, MOPOAA, IITAMM. 3aKOH FTOMOJIOTMYECKUX
psA0OB B HAcIeACTBeHHOM m3meHuuBocT H. M. BaBwioBa, ero 3HaueHHe sl CEIEKIIMOHHOMN
paboThLI.

MeTtobl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYAJTbHBIMH.
Otanbl KOMOMHAIIMOHHOM cenekuuu. McneiTanue mpousBoauTeneld mo moromMctBy. OTOOp 10
TCHOTHITY C TTIOMOIIBIO OIICHKH (PEHOTHITIA TOTOMCTBA M OTOOP IO TEHOTHITY C MIOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PaawanuvoHHBIA U
XUMUYECKUM MyTareHe3 KaKk MCTOYHHUK MyTalluid y KYyJbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonws3oBanne reHOMHOTO peakKTUPOBaHUs U MeT0o10B pekoMOuHaHTHBIX JIHK nmst monydenus
HMCXOQHOTO MaTepuaa i CeJICKLHH.

[Tonydyenue monumuionaoB. BHyTpuBuaoBas rubpuauzanus. biuskopoacTBeHHOE
CKpelllMBaHue, WM UHOpuauHT. HepoacTBeHHOE ckpermuBaHue, Wik ayTOpuauHr. ['erepo3uc u
ero mnpuyuHbl. Vcmonb3oBanue rerepo3uca B cenekiuu. OtrganéHHas TUOpUIU3ALUAL.
[Ipeononenne Oecriogusi MEXBHUAOBBIX THOPUAOB. JlOCTHMXKEHHS CENeKIMH pacTeHHd U
KUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHE M HU3YYEHHE TCHETHYECKUX PECYpCOB KYJIbTYPHBIX PACTEHHM U WX JUKHUX
poIuYel A CO3IaHUsl HOBBIX COPTOB U THOPUIOB CENIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yuenue,
coxpanenue u ynpaeieHue 2eHemuiecKuUMu pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICI0BbIX
HCUBOMHBIX 8 YEAX VIYUULeHUs. CYUWeCmEYIOWUX U CO30aHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8
MOoM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCTIe008aHUL, NepedosblX uoell u
NepCcneKmueHbIX MexXHON02U.

JleMoHCTpauuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykssnenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.

Tabmumpl u cxembl: «LleHTpBI MPOUCXOXKIECHUS B MHOTOOOpa3us KyJIbTyPHBIX PaCTEHUI,
«3aKOH TOMOJIOTHYECKUX PSAIOB B HACJIEICTBEHHOM W3MEHUMBOCTHY», «METOAbl CeneKkuun,
«Otnanénnas rudpuauzanus», «MyTtarenes».

JlabopaTopHasi pabora «/13yueHue copToB KyJbTYpHBIX PACTEHUN U MOPOJ TOMAIIHUX
YKUBOTHBIX .



JlaboparopHasi pabora «/I3yyeHue METOI0B CENEKIIUU PACTEHUI».

IIpakTnyeckas padora «IIpuBrBKa pacTeHuU».

Jdkckypeust «OCHOBHbBIE METOJbI M JIOCTHXKEHUS CEJIEKLMU PACTEHUH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOJIOTMA M CHHTeTHYeCKas OM0JI0THs

OOBeKThl, HUCHOJb3yeMble B OHMOTEXHOJIOTUM, — KJIETOUHbIE M TKAHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbI, HX XapaKTepUCTUKa. TpaaulnoHHas OHOTEXHOJOIMs: XjeOoledyeHue,
MOJTyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOMENUE. Mukpoounonoruueckuii cuate3. OObEeKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoaCcTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozpanue TEXHONOTMM M MHCTPYMEHTOB  IICJICHAIIPABJICHHOIO  W3MEHEHUSA W
KOHCTPYMPOBAHHUsI TEHOMOB C LIEJIbIO IIOJIY4EHHUSI OPIraHU3MOB U MX KOMIIOHEHTOB, COIEPKAIUX
HE BCTpEYarolrecs B Ipupoje OMOCUHTETUYECKHUE ITYTH.

Knerounas nuxkeHepus. MeTonbl KyJlbTypbl KJIETOK M TKaHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comaruueckas rubpuauszanus M coMaTHuecKuil smOpuorenes. Mcmonb3oBanue
ralionJI0OB B CENEKUUU DPAcTeHUl. [lonyuenue MOHOKIOHANbHBIX awmumen. Hcnoavzosanue
MOHOKJIOHANbHBIX U NOJUKIOHANLHLIX anmumen 6 meouyune. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexkoHcTpyKIMs AMLIEKIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. MeTo A TpaHCILUIAaHTALUU 1ep KIETOK.
Texnonoeuu  0300po6neHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHANLHO20 — PA3MHONICEHUS
CeNbCKOXO03AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAs1 U T'€HHAasl MH)KEHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHHE
pexombunantueix JJHK. Coszdanue mpanceennvix opeanusmos. JJoCTHKEHUS W TEPCIEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)KEHEpUH. OKOJIOTHYECKME M ATHYECKHe NpoOjaeMbl TI'eHHOU
MHXEHEPUN.

Menununckue ouotexnonoruu. [locrrenomuas mudpoas meaununa. [11[P-nuarnocruka.
MeTabon0MHBIN aHaIN3, TEHOLIEHTPUYECKHUM aHaIN3 IPOTEeOMa YeI0BeKa JIJIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Mcnonab30BaHKHEe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nounnxenepus
U1 pa3paboTKHU (GyHAAMEHTAIBHBIX OCHOB MEAMIMHCKUX TEXHOJIOTHH, CO3AaHUs KOMIUIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJIOTUN TPEXMEPHOro OMONMPHUHTHHIA U cKapQOIAUHra JUIsl pelieHus
3a7a4 NEPCOHATM3UPOBAHHON MEUIIMHBI.

Cozfanue BEKTOPHBIX BAaKLUMH C IEJIbI0 oOecrieuyeHus: KOMOMHUPOBAHHOM 3allUTHl OT
Bo3Oynuteneir OPBU, ycraHoBiieHHE MOJEKYNISIpHBIX MeXaHU3MOB (yHKIHoHupoBaHus PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOIIMX 0COOO OIMAcHbIe 3a00JIeBaHHs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauuu

Tabmuupt wu  cxembl:  «lcmonb30BaHME  MUKPOOPraHM3MOB B MPOMBIIUIEHHOM
MIPOU3BOACTBEY, «KitleTouHas nHKeHepus», «I eHHass HHKEHEepUsD».

Jladoparopnasi padora «/3ydeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IlonydeHre MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikcekypens «bHoTeXHOIO0TUS — BaxKHeHIIas IPOU3BOJUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJTIIHOHHBIX NPEACTABJICHUI B 0M0JIOTHI
OpomonnonHas Teopust Y. apsuna. [Ipeanocsuiku BOSHUKHOBEHHS AJapBUHU3MA. JKU3Hb
U Hay4dHas aearenbHocTs Y. JlapBuHa.



JIBwkymue cwibl dSBojtonk  BumoB 1o Y. JlapBuHY (BBICOKass WHTEHCHBHOCTH
pPa3MHOXXEHHUS OPraHu3MOB, HACJIeJICTBEHHAas W3MEHYMBOCTb, Oopbba 3a CylleCcTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopuu 3posonnu (CTI). HeliTpanibHas TeOpHrs SBOJIOIHH.
CoBpeMeHHas HBOJIIOLIMOHHAST Ouoorus. 3HaueHUEe SBOJIIOIUMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAay4YHO! KapTUHBI MUPA.

JleMoHCTpauuu

[Toptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yersepuxos, 1. U. llImansraysen, k. Xonnein, . K. bensies.

Tabmuuer u cxembl: «Cucrema >xuoil npupoasl (1o K. Jlunnero)», «JlecTHuna *uBbIx
cyuiects (1o Jlamapky)», «Mexanuszm GopMUPOBaHUS IPUCTIOCOOICHUN Y PACTEHU U )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsust Y. Jlapsunay, «Haxonku Y. JlapBunay,
«DopMbI 60pBOEI 32 cyrecTBoBaHUEY, «Ilopobl Tomyoei», «MHOTO0Opa3ue KyIbTYPHBIX (GOpM
KammycTbl», «[lopoasl nOMamIHUX >KUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BHAOB (mo Y.
HapBuny)», «CxemMa COOTHOILICHHUS [BIKYIIUX CHUJ 3BOJIOLUN», «OCHOBHBIE MOJIOKECHHUS
CUHTETUYECKOM TEOpUHU IBOJIIOLIUNY.

Tema 2. MUKPO3IBOIIONNS U €€ pe3ybTaThl

[Tomynsimuss kak 3jeMeHTapHas equHuIa 3Boirolud. COBpPEMEHHBIE METOAbl OLIEHKH
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI Monmynsauuid. Mi3Menenue reHooH/1a MOMyIAaluu KaK
AJIEMEHTAapHOE HBOJIIOIIMOHHOE SBJIEHME. 3aKOH TeHeTmdeckoro paBHoBecus Jx. Xapau, B.
Baiin6epra.

DOnemeHTapHble (PaKTOpPbl (ABIKYIIME CHUJIbI) SBOMIONUU. MYTallMOHHBIN Mpolecc.
Komb6unaruBHast uaMeHunBOCTh. [[peli reHoB — citydaiiHble HEeHapaBJIe€HHbIE U3MEHEHHS YaCTOT
ajutenedt B nonymsiusax. D¢ ekt ocHoBarens. Ighgdexm oymuinounoeo copraviuka. CHudicenue
2eHemuYyecKo2o paszHoobpasus: npudunsl u cieocmeus. Ilposenenue s¢hpghpexma Opetigha 2enos 6
oonvuwux u maneix nonyiayuax. Murpamuu. M3onmamus  nmomymaumii:  reorpaduyeckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHAs ).

EcrecTBeHHbIil 0TOOp — HampaBistomuid ¢aktop 3Bomonund. PopMbel €CTECTBEHHOTO
oTtOopa: ABMXKYUIMHM, CTaOMIM3UPYIOUINM, pa3pbiBatomuii (au3pyntuBHbI). [lonoBoit otOop.
Bo3HMKHOBEHUE U 3BOJIIOLUS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[TpucnocoOaeHHOCTh OpraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOLMHM. BoO3HHKHOBEHME
npucnocoOIeHui y opranuzMoB. Apomopdo3sl U uanoanantanuu. [Ipumepsl npucnocodaeHuit y
OpraHu3MoOB: MopQojorudeckue, (U3HOIOTHUECKHe, OHOXMMHUYECKUE, TIOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCTOCOOTEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u CTpykTypa. BumooOpazoBaHHe Kak pe3ysibTaT MHUKPOIBOJIIOLUH.
M3omsammst — xmroueBoit  ¢daktop BHmooOpaszoBanus. Ilytm m cmocoObl BUA000pa30BaHUSA:
ajutonatpudeckoe  (reorpaduyeckoe), CHUMMIATPUUecKoe (IKOJIOTHYECKOE), «MTHOBEHHOEY
(monuruionan3anus, rudpuau3anus). JauTeabHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GopMUpPOBaHUS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp  »BOMIONMOHHON OMoOJOrMM B  pa3pabOTKe HAay4HBIX METOJOB COXpaHEHHUs
O6uropa3zHooOpaszusi. MUKPOIBOMIONMS U KOABOJIOLMS Mapa3sUTOB M HMX XO031€B. MeXaHHU3Mbl
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauuu

[Toptpetsi: C. C. UeTBepukos, 2. Maiip.

Tabmuie! U cxeMbl: «MyTalMOHHAS U3MEHYHBOCThY, «[lomysIiOHHast CTPYKTYpa BUIAY,
«Cxema mposiBICHHsS  3akoHa  Xapau—BainOepray,  «JIBmKymmme  CHIBI  DBOJIOLUNY,



«IKOJOTHYECKasT M3OJIAIMS TOMYJSIUA ceBaHCKOW dopenny», «['eorpadudeckas H30JAIMSL
JUCTBEHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI JaypcKoit», «[lomynsiuoHHbIe BOJHBI YUCIEHHOCTH
XHUIIHUKOB U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «DopmMbl OOpnObI 3a
CYILLIECTBOBAHUEY, «MnpycTpuanbHbINd MEJIAHU3MY, «OKusspie HCKOIIaeMBbIE»,
«IloxpoBUTENBCTBEHHAs OKpacka >XHMBOTHBIX», «llpenymnpexnaromas okpacka >KUBOTHBIX),
«Dusnonoruueckue anantanuny, «lIpucrnoco0IeHHOCTh OpraHU3MOB U €€ OTHOCHTEIbHOCTDY,
«Kputepun Buma», «Buasl-nBoiiHukn», «CTpykTypa Buga B npupoae», «CrmocoOsl
BunooOpasoBanus», «l'eorpaduueckoe BHIOOOpazoBaHWe TPEX  BHUIOB  JIAHBIIICHY,
«KOJIOTHYECKOE BHI000pa3oBaHMe BHJOB CHHHL, «llomummonnsl pacrenuit», «KamycTHO-
peACUHBIA THOPUIY.

O6opynoBanue: repOapuy pacTeHU, KOJUJIEKIIMM HACEKOMBIX, Yy4esa MTHUIl U 3Bepei ¢
pUMepaMu pa3IUYHbIX MPUCIIOCOONICHUH, Yydyena NTHUIl W 3Bepeil pasHbIX BHUJIOB, repdapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JladopaTopnasi pabora «BrIsiBIIeHHE U3MEHYMBOCTH Y 0CO0€H OHOTO BUIAY.

JlabopaTopuass pabora «lIpucnocoOneHuss OpraHU3MOB M UX OTHOCHTEIbHAs
11eJIeCO00Pa3HOCThY.

JlaGopaTopHas padora «CpaBHeHHE BUI0B 10 MOP(}HOJIOTHIECKOMY KPUTEPUION.

Tema 3. MakpodBoJouus 1 eé pe3yJbTaThbl

MeTtoibl u3ydeHus: Makpo3Botonuu. [lageoHTonornyeckue METoAbl U3y4EHUs BOTIOLMH.
[lepexonnbie popmbl 1 puUIOreHETHIECKHUE PSIABI OPTaHU3MOB.

buoreorpaduueckue Meronpl u3ydeHus osBomonuu. CpaBHeHue ¢uopbl U (ayHbl
MaTEpPUKOB U OCTPOBOB. bruoreorpapuueckne obnactu 3emian. BUapl-sHIEMUKY U PETTUKTHL.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METO/bl M3y4EHHs! SBOJIOILUH.
['eHeTnyeckue MeXaHHW3MBbI HBOJIIOLMM OHTOI€HE3a M TOSBIIEHUS HBOJIIOLMOHHBIX HOBIIECTB.
I'oMosiornuHble M aHaIOTMYHbIE OpraHbl. PyuMeHTapHble Opranbl U aTaBU3Mbl. MOJIEKYISIpHO-
reHEeTHYeCKue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKHe METOJIbl H3YYEHHUs  SBOJIIOLUU.
I'omosnoruunsie reHsl. COBpeMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKUX JEPEBBEB.

XPpOMOCOMHBIE MyTallUM U BOJIIOLIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH  (mpaBuiia) dBOMOUMU. [lpumyun  cmenvl  QyHKYull.
Heo6patumocTs 3Bostony. AanTuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLHH.

JleMoHCTpanun

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, 3. ['ekkens.

Tabnuue! u cxembl: «PUIOTEHETUYECKUNA PSIT JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObIe
smepb», «Creronedans», «Punnodurs», «CemeHHbIe TAanopoTHUKN», «buoreorpaduueckue
30HBI 3emnny», «Jlpeiid koHTHHEHTOB», «PemukThl», «HadampHple cTaguu SMOPHOHATBLHOTO
pa3BUTHA IO3BOHOYHBIX )KMBOTHBIX», «I 'OMOJIOTMYHbIE U aHAJIOTUYHBIE OpraHb», «PyIuMEHTBI»,
«ATaBU3MBDY, «XpPOMOCOMHbIE HaOOphl 4YeJIOBEKa M IIMMIAH3e», «[J1aBHbIE HampaBJIEHUS
3BOJTIOLIMNY, «O011I1e 3aKOHOMEPHOCTH IBOJTIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKHM HCKOIMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M AaTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KM3HM Ha 3emJie

Hayunble rumoTe3sl NpOMCXOXKIEHUS >KM3HU Ha 3emie. AOHOreHe3 U IMaHCIEepMHUS.
JloHayuHble TPEICTABICHUS O 3apOXKICHUU >KU3HU (KpealuoHHU3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHUs KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [Tacrepa.
[TpoucxoxaeHne >Ku3Hu U acTpoOUOIOTHsl.



OcHOBHBIE ATanbl HEOPTraHWYECKOH ABOONMHK. [ITaHeTapHas (reoioruuecKas) BOTIOIHUS.
Xumuyeckasi 3BOJOLNS. AOUOTEHHBIM CHHTE3 OPraHWYECKHUX BEIIECTB W3 HEOPraHWYECKUX.
Omnpit C. Mumiepa u I'. FOpu. O6pa3zoBanue moaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. W. Onapuna, runore3a nepsuyHoro OyiapoHa JDx. XonaelHa, reHeTHyeckas rumoresa I .
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. @opmupoBanue MemMOpan
Y BOBHUKHOBEHHUE MMPOTOKJIETKHU.

HUcropus 3emnum u mertonbl e€ wu3ydeHus. Vckomaemble OpPraHMYECKHE OCTATKH.
I'eoxpononoruss u e€ Meronpl. OTHocuTenbHass W aOCOJIOTHAs  T€OXPOHOJIOTHSL.
I'eoxpoHosornyeckast Kasa: 30Hbl, 3pbl, IEPUOJIbL, FTOXH.

HavanbHele 3Tanel opranndeckoil 3pomronnu. [losiBiieHHe M 3BONIOLUSA NEPBBIX KIETOK.
Opomronust Metabonu3Ma. Bo3HukHOBeHHE MepBbIX SKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOTUIEHKM Kak aHajor mepBeix Ha 3emie coodmectB. Crpomaronutsl. Ilpokapuotsl u
9YKApPHOTHIL.

[Ipoucxoxaenune sykapuoT (cUMOMOTreHe3). DBOJIOIHOHHOE MPOUCXOXKACHUE BHPYCOB.
[IpoucxoxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OcHoBHbBIE 3Tambl IBOJIOLMU BbICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bl paCTEHHIA.
Boixon pactenuii Ha cyury. [losiBleHHne CIOpOBBIX pacTEHUH U 3aBO€BaHUE UMU CylIU. CeMEHHbIE
pactenus. [IpoucxoxaeHne UBETKOBBIX PACTEHHUI.

OCHOBHBIE 3TaIlbl SBOJIOIUHN JKUBOTHOrO Mupa. OCHOBHBIC apoMOp(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBpEMEHHBIX THUMOB. [lepBrie X0opaoBBIE
*KUBOTHbIC. JKU3HBb B BO/Ie. DBOJIONMS MO3BOHOYHBIX. [Iponcxoxaenne ampuoOuil u penTuiuii.
[Tpoucxoxaenne miexkonutaromux W nrtuil. [lpuHnun kmrodeBoro apomopdoza. OcBoeHHe
0ECTI03BOHOYHBIMU 1 TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xn3HM Ha 3emiie 10 9paM U NEpUOoJaM: apXei, IpOTEPO30H, MaIe0301, ME3030H,
KaifHo30#. O0I11as XapakTeprcTUKa KJIIMMaTa ¥ Te0JIOrHuecKux npoiieccoB. [losBiaeHue u paciBeT
XapaKTepHBIX OPraHM3MOB. YTrieoOpa3oBaHHe: €ro YCJIOBMsS M BIMSHHE Ha Ta30BbIM COCTaB
aTMocdepsl.

MaccoBble BBIMUpPAHUSI — JKOJOTMUECKHE KPHU3UCHI Mpouuioro. [IpuumHbel U crieactBus
MaccoBBIX BbIMHpaHUil. COBpPEMEHHBIN KOJOTHYECKHI KpHU3UC, ero ocobeHHocTH. [Ipobrema
COXpaHEHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHasl CUCTeMa OpraHHYecKoro mupa. [IpuHIUIBl KIacCH(pUKAIUU OpPTraHU3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIIBI OPraHU3MOB.

JleMoHCTpauuu

[Toptpets: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U. Onapun, JIx.
Xonpeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabmuier u cxemsl: «Cxema ombita @. Penu», «Cxema omnwita JI. [lacTepa mo u3yueHUIo
caMo03apoJeHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «9tansl Heopranuueckou
IBONIIOIMMY, «['eoXpoHonorudeckas mkaita», «HadanpHble 3Tanbl OPraHUYECcKO SBOIOLUI,
«Cxema 00pa3oBaHUs DYKapHOT MyTEM cUMOroOreHe3ay, «Cuctema KUBor mpupoash», «CTpoeHHe
BUpyca», «ApoMopdo3bl pacteHuit», «PuHHOPUTBH», «OAHOKIETOYHBIE BOJOPOCINY,
«MHoOroknerounsie Bopopocian», «Mxu», «llamopoTHukn», «l'0I0CEMEHHBIE pPACTEHUSD,
«Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHPaA», «ApoMopdo3sl
JKUBOTHBIX», «lIpocteiimume», «Kumeunononoctusiey, «llinockue depBu», «HUiaeHUCTOHOTHEY,
«Pw10BIY, «3eMHOBOAHBICY, «lIpecmbikarommecs», «IItumby, «Maekonuraromue», «Pa3Butne
KU3HU B apXEHCKOU 3pe», «Pa3BUTHE KU3HU B IPOTEPO3OUCKONU dpen, «Pa3BuTue KU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU B KATHO30MCKOM
apen, «CoBpeMEHHask CUCTEMA OPraHUYECKOr0 MUPaA».

O6opynoBanue: repOapud pPACTEHUH PA3IUYHBIX OT/AETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE IpenapaTbl *XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUU HIJIOKOXHUX, CKEJIEThI
II03BOHOYHBIX JKMBOTHBIX, 4ydesla NTUL U 3Bepel, KOJJIEKUUU OKAMEHEJIOCTEW, I0JIE3HbIX
HCKOIIAEMBIX, MYJISIKA OPraHMUYECKUX OCTaTKOB OPIaHU3MOB.

Bupryaabnas JjgabdoparopHasi padora «MojaenupoBanue onbiToB Mumiepa—tOpu no
M3YyYEHHUIO A0MOTeHHOTO CHHTE3a OPraHUYECKUX COSIMHEHHI B TIEPBUYHOM aTMOchepe.

JlabopaTopHnasi pabGora «l/3ydeHMe U ONHCAaHUE MCKOMAEMbIX OCTATKOB JPEBHUX
OpPraHHU3MOB.

IIpakTuyeckasi padora «3ydeHue ocoOOCHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTEIOBY.

IIpakTnyeckas padora «M3ydeHne 0COOEHHOCTEN CTPOCHHUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxkaeHue 4e10BeKa — aHTPONOreHe3

Pa3paensl v 3a1aun aHTPONOJAOrUU. MeTO1bl AHTPOTIONIOTHH.

CraHOBJIEHHE TPEJCTaBICHUN O MPOMCXOXKICHUM YeJIOBeKa. PelnruosHble BO33pEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoactBo 4enoBeka € KUBOTHbIMU. (CHCTEMAaTHYeCKOe IIOJOKEHHE  YeIOBEKa.
CBugerenbcTBa CXOACTBA 4YEJOBEKA C OJKUBOTHBIMU:  CPaBHUTEIbHO-MOP(HOIOTHYECKHE,
smOpuonornyeckue, (HU3N0IOro-OMOXMMHUYECKHe, ToBeaeHuecKkrue. OTIuuusi dYeloBeKa OT
AKUBOTHBIX. [IpsIMOXO0X/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra U BTOPOW CUTHAIbHOM CHCTEMBI.

JIBrokymye critbl ((hakTOphI) aHTPOTIOTeHe3a: OMOJIOTHUECKHUE, ColanbHble. COOTHOIICHNE
OMOJIOTMYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHOBHbIE CTaJMM aHTpoIoreHe3a. PanHue uesnoBexkooOpa3Hblie 00€3bsIHbI (TPOKOHCYIIBI) U
paHHUE MOHTHUBI — OOIIME MPEAKH YeTOBEKOOOPa3HbIX 00€3bsiH M JII0Je. ABCTPAIONUTEKH —
JBYHOTHE TPEIKH JIoAcH. UenoBeKk yMenblid, MepBbIe M3TOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJAIIMI U NEepBBIA BbIXOA JroAeH 3a mpenensl Adpuku. Yenosek reinenboeprekuii —
00K MPeOK HeaHIepTalIbCKOT0 YEIOBEKa U YeJI0BEKa pa3yMHOro. YenoBek HeaH1epTalbCKUi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeK pa3syMHBIM COBPEMEHHOIO THIA, JEHUCOBCKHUI
YeJI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamu Adpuku. [laneoreneTuka u najieoreHOMMKa.

DBONIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHBIN OTOOp B MOMYNALMAX YEIOBEKa.
MyTanuoHHbIH npouecc u noauMopdusm. IlomyasioHHble BOIHBI, Jpeiid reHoB, MUTpaLus 1
«3(hdexT ocHOBaTENN» B MOMYISIHIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. [lonstre o pace. bonbiime pacel: eBpomneouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUHAS (PKBATOpHAJIbHAS), MOHTOJIOUIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTU paccelieHus uejoBeka 1o TIuiaHeTe. EnumHCTBO 4yenmoBeueckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. [IprcrnocobIeHHOCTh YesloBeKa K pa3HbIM YCIOBUAM OKpY KaroIien
cpenbl. Bausinue reorpaduueckoil cpeabl u npeiida reHoB Ha Mopdosioruio U (HU3UOIOTHIO
YeoBeKa.

MexXauCUUIUIMHAPHbIE MeTOoAbl B (U3MYecKod (OMOJIOTMYECKOil) aHTPOIIOJIOTHH.
OBOJIOIMOHHAsA  AaHTPOIOJIOTUS UM [aJICOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  IMOMYJISIIHMA.
buocounanbHple  uccieoBaHMS ~— NPUPOABI  yenoBeka.  lccrnenmoBaHue — KOABOIOLMU
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauuu

IToprpersr: Y. Japsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.



Tabmuuet w  cxembl: «MeToapl aHTpomonorum», «[ OMOBHOM MO3T  YEIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsiHBI», «CKENEeT 4YelloBeKa W CKEeNeT MHMMIaH3e», «PyIuMeHThl u
aTaBU3MbI», «JIBMXKyIME CHJIBI aHTPONOTeHe3a», «DBOJIOIMOHHOE JPEBO  YEJIOBEKAY,
«ABcCTpanonurex», «4enoBek ymenslii», «4enoBek NpsMOXOIANi», «J{eHUCOBCKUI YETOBEK»
«Heanpepranbup», «KpomanboHub», «lIpenku uenoBeka», «ITambl 3BOJIIOIUN YEIIOBEKA»,
«Pachbl uenmoBekay.

Ob6opynoBanue: MyJIsHKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHAIbHONW KYJIBTYpHI MPEIKOB
YesoBeka, pernpoaykiuus (hororpadun) KapTuH ¢ MUDOTOTHIECCKUMH U OMOJIEHCKIME CIOKETaMHU
MIPOUCXOXKACHUSL YelloBeKa, (oTorpaduu HAXOIOK HCKOMAEMBIX OCTaTKOB YEJIOBEKa, CKENeT
4eJl0oBeKa, MOJIEb Yeperna 4eJoBeKa M yeperna IIMMIAaH3€, MOJEIb KHUCTU YEJIOBEKAa U KHUCTH
LIMMIIaH3€, MOJEIH TOpCca MPEIKOB YEI0BEKa.

JlabopaTopHasi paGora «/3ydeHne OCOOEHHOCTEH CTpPOCHHS CKeleTa 4YeloBeKa,
CBSI3AHHBIX C MPSIMOXOKICHUEM Y.

IIpakTuyeckas padora «/3ydyeHne 3KOJOrHUECKUX afanTallil 4eI0BeKay.

Tema 6. Iko10rUs1 — HAyKa 0 B3AUMOOTHOIIEHUSIX OPraHU3MOB U HAIOPTaHU3MEHHBIX
CHCTEM C OKpY:Kawueil cpexou

3apoxaeHue U pasBuTtHe dKojoruud B Tpydax A. ['ymOGompara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciau, B. H. Cykaué€Ba. Pasznmenst u 3amaum skosnoruu. CBsi3b
9KOJIOTUU C APYTMMH HayKaMHu.

Metoasl skonorun. [loneBbie HaOMOACHNUA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOIHBIE U
nabopaTtopubie. MonenupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYKAIOIIEH Cpellbl: JIOKAIbHBIH,
PEruOHANIbHBIN U TJI00AIbHBIN.

3HaueHHE SKOJIOTMYECKUX 3HAHUM /JI1 YeJNOBEKa. JKOJOTMYECKOE€ MHUPOBO33PEHUE Kak
OCHOBa CBfI3€l 4enmoBeyecTBa € MNpUpoJod. DOpMUpPOBAHUE HKOJOTUYECKOM KYIbTYpbl U
9KOJIOTMYECKOI IpaMOTHOCTH HACEJICHUS.

JleMoHCTpauuu

[Moptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuubl u cxeMbl: «Pa3nensl skonorun», «MeTonbl IKoJorun», «CxeMa MOHUTOPUHTA
OKpY’KaloIlen CPeabD».

Jladoparopnasi pabora «/3ydeHue METOI0B SKOJIOTHYECKUX UCCIIETOBAHUIN.

Tema 7. Opranusmsbl U cpeJia 0OUTAHUSA

Okosnorudeckre (GakTopbl W 3aKOHOMepHOcTH ux gAeiictBus. Kiaccuduxanms
9KOJIOTMUECKUX  (pakTopoB:  alOuoTHueckue, OuoTHUeckue, aHTpornoreHunle.  OOmIHe
3aKOHOMEPHOCTH JIeHCcTBUs dKonornueckux (aktopos. [Ipasuno munumyma (K. llnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOHMOHTHBIE OPTaHU3MBI.

Abunotnyeckue gaxtopsl. CBeT Kak skonoruueckuii paxrop. JleiicTBre pasHbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYNIbl PACTEHUH U KUBOTHBIX IO
OTHOILLIEHUIO K cBeTy. CUrHaibHas poib cBera. oronepuoausm.

Temnepatypa kak skonoruueckuil ¢akrop. [leiictBue TemmepaTypsl Ha OpPraHU3MBI.
[TolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTaHU3MBbI.

BrnaxnocTs kak skojorumdeckuit dakrop. IIpucnocobnenus pacTeHHil K MOIAEPKaHUIO
BogHOTO Oanmanca. Kiaccudukanmst pacteHuii 1mo oTHomeHWI0 K Boje. [IpucrocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAas, MOYBEHHAs, TIyOMHHAs
MOJANOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOEHHOCTH cpea OOWUTaHUS
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KH3HU B Pa3HbIX Cpe/ax.

buonornueckue purmbl. BHenmHue u BHyTpeHHUE pUTMBI. CyTOUHBIE U TOJIUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HU.

XKuznennsie ¢opmbl opranu3moB. [lonstre o xuzneHHoit gopme. KusHeHHBIE (HOPMBI
pacTeHMii: JepeBbsi, KYCTapHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHHE TpPAaBBHI.
XKuznennoie (GOpMBI KUBOTHBIX: THAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckne  dakTopbl. Buabpl OMOTHYECKMX  B3aMMOJICHCTBUN:  KOHKYPEHITHUSA,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusMm, koomepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUPAaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckne  B3aMMOAEUCTBUS  (TOMHUYECKHE,
dopuueckue, (adpuueckue). 3HaUCHUE OMOTHYCCKUX B3aMMOJACHCTBHIA IS CYIIIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JleMoHCTpauuu

Tabnuiel 1 cxembl: «JKkonorudeckue GakTopb», «CBETOBOU CHEKTP», «IKOJIOTHUYECKHE
TPYIIIBI )KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeII0KPOBHBIC JKUBOTHBIEY, «XO0J0IHOKPOBHBIE
KUBOTHBIEY», «DU3MOJOTUYECKUE aJaNTallMd KUBOTHBIX», «Cpenbl OOMTaHUsT OpPraHU3MOBY,
«buonoruueckue puTMbl», «Kuznenusie GopMbl pacTeHUI», «Ku3HEHHBIE (POPMBI IKUBOTHBIX,
«IKOoCHCTEeMa MIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTeMa XBOWHOTrO Jyeca», «llemu mutaHus»,
«XunanuectBoy, «llapazutuzmy», «Konkypenmus», «Cumonosy, «KoMmmeHcammzm.

O6opynoBanue: repbapuu pPACTEHHH W JKUBOTHBIX, MPUCHOCOOJCHHBIX K BIIHSHUIO
pPa3IMYHBIX  DKOJOTMYECKMX  (AKTOpOB, repOapuu  CBETOJIIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHETIOOWBBHIE U TEHEBBIHOCIUBBIE KOMHATHBIC
pactenus, repbapuu U KOJUIEKIINH TETUIOI0OUBBIX, 3MMOCTOMKUX, MOPO30YCTOWYMBBIX PACTCHHIA,
gyyyena MTUIl U 3Bepei, repOapuu pacTeHWil, OTHOCSIIUXCS K TUTpoduTaMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE PACTEHUS JaHHBIX TPYII, KOJJIEKIIMH )KUBOTHBIX, OOUTAIOIINX B Pa3HbIX
cpenax, repbapuM U KOJUIGKIIMM PACTEHUHW W OKMBOTHBIX, OOJAaOIIMX YepTaMH
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBHM KHU3HU, TepOapud U KOJJICKIUH
pacTeHMii U KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (DOPM, KOJJIEKIIMU )KMUBOTHBIX, YYaCTBYIOUINX B
Pa3IUYHBIX OMOTHYECKUX B3aUMOJIEHCTBUSIX.

JlabopaTopnasi padora «BbIsIBIeHNE MPUCITOCOOIEHU OPTaHU3MOB K BIIMSIHUIO CBETaY.

JlabopaTtopnasi pabora «BpisiBIEeHHE TNPUCTIOCOOIEHUNH OPraHU3MOB K BIIUSHUIO
TEMITEPaTyphI».

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pPACTEeHHUH W3 Pa3HBIX MECT
OoOUTaHUS».

Tema 8. Jkos10rus BUAOB U NOMYJIAIUIH

DKOJIOTHYECKUE XapaKTePUCTUKH Tomyssiiuu. [lomymnsiusa kak OWonorudeckas cucTema.
Pons HeomHOpoaHOCTH cpenbl, (U3MYECKUX OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHJIOB B
(hopMUPOBaHUH MTPOCTPAHCTBEHHOMN CTPYKTYPBI MOMyMsiinii. OCHOBHBIE TTOKA3aTENH MOMYJISIIIH:
YUCJIEHHOCTh, IJIOTHOCTb, BO3PACTHAsI M TOJIOBask CTPYKTypa, POXKIAEMOCTh, MPHUPOCT, TEMI
pocTa, CMEpTHOCTh, MUTPAITHS.

DKxonoruyeckasi CTpykTypa momyasnud. OreHka YUCIeHHOCTH Tomyisnud. J[nHammka
MOMYJISAUMU U €€ peryisiuns. bBuoTnyeckuil noTeHman nonyasiuui. MoenupoBanie TUHAMUKHU
nonyisauun. KpuBble pocta uyucieHHocTd mnomyisuud. Kpuble BbDKMBaHusA. Perymsius



YUCIIEHHOCTU TMOMYJSLMMA: poiib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJoruueckue crpareru BuaoB (r- u K-crparerun).

[lonatue 00 »sKkoyormyeckoil Hume Buaa. MecrooOuTanue. MHOromMepHas MOIENb
skonornyeckor Humm JIx.M. Xarunncona. Pa3zmepsl skonorndyeckoil Humu. [loreHunansHas u
peain30BaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeanbl BUAOB. Buibl M MX JKM3HEHHBIE CTPaTErHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJECHHUS W MHUrpaluil KUBOTHBIX. buojmornueckne WHBa3UU
YYy>KE€POJIHBIX BUIOB.

JleMoHCTpauuu

[Toptpet: x. M. XaTurHCOH.

Tabnuis! 1 cxeMbl: «KOJIOTHUECKUE XapaKTEPUCTUKU nonyasiuuny, «[IpoctpancTBenHas
CTpYKTypa mnonyisauun», «Bo3pacTHple nupamuisl nomyiasgun», «CKOpOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzmMammuy», «Mopenb 3Kkonorudeckol uHumm JIx. U.
XaT4YMHCOHA.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMH )KUBOTHBIX.

Jlaboparopnasi padora «IIpucnocoOieHus: ceMsiH paCTEeHUM K PaCCEIICHUIOY.

Tema 9. DKkoJ10rusg co001MIECTB. IKOJOTHIECKHE CUCTEMbI.

CooOmiectBa opranu3mMoB. buoreHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OnoreHose.

Oxocucrema Kak OTKpbiTas cuctema (A. JIx. Tencnu). @DyHKIIMOHAIbHBIC OJIOKH
OpPraHM3MOB B 3KOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBHI, PEeNyleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u cetu. AGuoruyeckue 010k dKocucTeM. [10UBBI M WIIBI B DKOCHCTEMAaX.
KpyroBopot BelecTB 1 MOTOK S3HEPTUU B SKOCUCTEME.

OcHoBHbIE ITOKa3aTeNH 3KocucTeMbl. buomacca u npoaykiuus. DKoJI0rHYecKUe MTUPAMU/IbI
grceln, OMoMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguuecxue nepecmpotixu. @aykmyayuu. HarpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBUUHbIE U BTOpUYHBIE CYKLECCUU U HX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha Cykueccuud. KimmakcHoe coo0IIecTBo.
bropa3znoobpazue 1 moJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBL. JKOCUCmeMbl 03€p U peK. DKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl mynop, n1ecos, cmenetil, nyChbvlHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznmuums wmexay
AHTPOIIOT€HHBIMH U MPUPOTHBIMU IKOCUCTEMAMHU.

VYpboskocucrembl. OcCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa u ¢ayHa.
CunanTponuzauuss ropojckoi ¢dayHbl. buomornueckoe ¥  XO3SIMICTBEHHOE 3HAa4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aK0OHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBHI OPTaHU3MOB B 9KOCHCTEMAX.
Ponb xackaonozo sghghexma u 6u0os-30ugpuxamopos (kiouesvix 6u008) 8 YYHKYUOHUPOBAHUU
akocucmem. IlepeHoC PHEPruM M BEIIECTB MEXAY CMEXKHBIMU SKOCHUCTEMaMHU. Y CTONYHMBOCTH
OpraHU3MOB, TMOMYJSIIUA W HKOCUCTEM B YCJIOBHUSX ECTECTBEHHBIX M AHTPONOTECHHBIX
BO3JICHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNOE HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbl 39KOJI02UHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmeusi. MeTo10JI0THsT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOI€HHBIX IKOCUCTEM.



JleMoOHCTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmune! 1 cxembl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro seca», «@DyHKUMOHAJIbHBIE TIPYIIBl OPraHU3MOB B 3KOCHCTEMER,
«KpyroBopor BemecTB B 3KocucreMey, «llemn mnuraHus (macTOWINHAs, JETPUTHAS),
«OKoJoryecKas NupaMmuaa yucen», «IKonorunyeckas nupaMmuaa 6uomaccoly, « IKoJorndeckas
nupamuza s3Heprun», «OobpaszoBanue 6osota», «IlepBuunas cykueccus», «BoccranopieHue eca
IocJie noxapa», «KocucremMa o3epay», «ArpoueHos», «KpyroBopot BEIIECTB U IOTOK SHEPTUU B
arporeHosey, «IIpumepsl ypOoskocucTem».

OO6opynoBanue: repOapuu pacTeHUM, KOJJIEKIMM HACEKOMBIX, dydeaa NTHIl U 3Bepel,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHUI, aKBApUYM KaK MOJENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypooIKOCUCTEMBI».

JlaGopaTopHas pabora «/3yueHue pazHooOpa3usi MEJIKUX MOYBEHHBIX YWIEHUCTOHOIHX B
pa3HbIX 3KOCHCTEMAX.

IKCKypeust «IKCKypcHsl B TUIIMYHBIA OHOreoneHo3 (B ayOpaBy, O€pe3HsIK, €JbHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60I0TO)».

IKCKypeust «IKCKYpCcHs B arpo3KocHCTEMY (Ha 110JI€ MU B TEINIMYHOE XO3HCTBO)».

Tema 10. Buocdepa — riodaabHas IkocucTeMa

buocdepa — obmerianerapHas o0ojouka 3eMiM, e CYLIECTBYET MJIM CYLIECTBOBaa
*u3Hb. PazButue nmpencraBienuii o ouocdepe B Tpynax J. 3tocca. Yuenue B. 1. Bepnanckoro o
ouocdepe. Obmactu 6mocdeps! u e€ cocras. XKuboe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH CyiiecTBOBaHUs Onocdepbl. OcodeHHOCTH OMOChephl Kak riIo0aTbHON
sKocucTeMbl. JluHamuueckoe paBHOBecue B Oumocepe. KpyroBopoTbl BemecTB H
OroreoXMMHYECKHe UKIBI (Yriiepo/a, a3ota). PUTMuuHoCTh siBNeHui B 6uocdepe.

3oHanbHOCTh OHochepsl. [lonsaTue o Onome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOMHbIE
Jieca, CMEIIaHHbIE U HIUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, IYCTbIHU, TPOMUYECKHE Jieca,
BbICOKOTOphsi. Kilumar, pacTUTeNbHbIN U )KMBOTHBIM Mup 6MoMoB cymn.CTpykTypa U (QyHKIHS
KHBBIX CUCTEM, OLIEHKA UX PECYPCHOT0 MOTEHIMAaIa U OMOCHEPHBIX PYHKIUI.

JleMoHCTpauuu

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuue! u cxemsl: «I'eoctepsl 3emnny», «Kpyropopot a3ora B npupoae», «Kpyrosopor
yriaepoaa B npupozae», «Kpyrosopot kucioposa B npupoae», «Kpyropopot Boabl B IpUPOJIEN,
«OcHoBHBIE OMOMBI cymny, «Knumatuueckue nosca 3emnn», « Tynapay», «Taiiray, «CMmenaHHbIi
necy, «llnpoxonucTBeHHsblN Jec», «Crenby», «CaBanHay, «IlycTeiHsy, «Tponnyeckuil ecy.

Ob6opynoBanue: repObapun pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMU )KHUBOTHBIX.

Tema 11. YestoBek U OKpyka0as cpena

DKoornyeckue KpH3UChl M WX MpU4YMHBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa BO3/yXa. 3arpsi3HEHUE BOAHOU cpepl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OXxpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue KirMara.

AHTpPOIIOT€HHOE BO3/JEICTBUE HA PACTUTEIbHBINA M XKUBOTHBIN Mup. OXpaHa pacTUTENBHOTO
U KUBOTHOro Mupa. OCHOBHbIE NPUHLUINBI OXpaHbl Npupoasl. Kpacueie kauru. Oco0o
oxpansiemble npupoubie TeppuTopun (OOIIT). borannueckue caabl ¥ 300J0THUYECKHE MTAPKU.

OCHOBHBIE IPUHILIMAIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U NMPUPOAbI. PanmoHanbHOE
IPUPOJIONIONB30BAHUE M COXPaHEHHE OMOJIOTMYECKOTro pasHooOpasust 3emun. OOmue
3aKOHOMEPHOCTH TJI00aJbHBIX KOJOIMUECKUX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpU3HUCa
U €r0 BEPOSTHBIE MOCIIEACTBHUS.



Pa3BuTHe METOJOB MOHMTOPHUHIA PAa3BUTUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccnedogeanus nepexooa K pecypcocbepezaroujell U KOHKYPEHMOCNoCoOHOU
sHepeemuxe. buonocuueckoe paznoobpaszue u b6uopecypcvl. Hayuonanonvie ungopmayuontole
cucmemyl, obecneyusaloujue OOCMYn K UHGOPMAYUU NO COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMAyUU IKOCUCTEM U CNOC0O08 6OPbOLL ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazemMHwvIX d9KOCUCTNEM.

JleMoHCTpauuu

Tabmuubl u  cxeMmbl: «3arpsisHeHHe arMmocdepbl», «3arpsisHeHHe  ruapochepb,
«3arpsi3Herne nouBb», «IlapHuKoBEIi 3 dekT», «Oco6o oxpaHseMbie TPUPOIHBIE TEPPUTOPHI,
«Mopenu ynpaBisieMOro MUpa.

Ob6opynoBanue: Gpororpadguu OXpaHIeMbIX pacTeHUN U )KUBOTHBIX KpacHoi kauru Poccutickoi
®enepanun, KpacHoit KHUTH perroHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbHI

OdI'OC COO ycranaBiMBaeT TpeOOBAaHHMSA K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMHUCS
IpOTrpaMM CpeHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOCHUS MPOTPaMMbl MO OHMOJIOTHH BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHIMCKON  TpaKAaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO, CaMOCTOSITEIbHOCTH U CaMOOIPEIEICHHUIO,
Haluyue momusayuu K OOYYEHHIO OHMOJIOTUH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOeXIECHHI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPATULIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMM, MPHUCYIIUMU  CHCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHMs, Haluuue NPABOCO3HAHUS  SKOJOTHYECKOW  KYIBTYpHI,
CHnOCOOHOCMU CMAUMb TIEH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATENbHON JAEATEIbHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUYECKUMH M AYXOBHO-HPABCTBEHHBIMH LEHHOCTSMU, NMPUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMAaMH IOBEIECHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HaHUS,
CaMOBOCTIIUTAHUSI M CaMOPA3BUTHUSI, PA3BUTUSI BHYTPEHHEH MO3HUIIMU JTUYHOCTH, MATPUOTHU3MA U
YBOKEHUS K 3aKOHY M TMPABOMOPSAKY, YENOBEKY TPyAa U CTaplieMy MOKOJCHHIO, B3aUMHOTO
yBOXEHUS, OEpe)KHOT0  OTHOIICHHWS K  KYJbTYpHOMY  HACIeIUI0 M TPAIUIHIM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickoit denepannu, Npupoae U OKPYKarollen cpeie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUs yueOHOro npeaMera «buonaorus» JoKHBI OTpaXkaThb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPUEHTALMM, TIO3UTUBHBIX BHYTPEHHHX
yOEXKIEHUM, COOTBETCTBYIOUIMX TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOro  0OIlecTBa,
paciivpeHe >KU3HEHHOTO OMbITa M OIbITa JEATEIbHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJIEHU BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMS:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH  OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0o OOIIeCTBa;

OCO3HAHHE CBOUX KOHCTUTYLUHOHHBIX IIpaB U OOS3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPaBONOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3HMIIMI0 TI0 OTHOIIEHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YUYUTHIBATH B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOSKIECHUSIMU, KYJIbTYPHBIMA [IEHHOCTSMHA U COITHATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIpPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MO3HABATEJIbHBIX M HCCJIEAOBATENbCKUX 3a/1ad, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHUIO
OIIOHEHTOB MPH 00CYKIEHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTI0 COIEPKAHMUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM EATENLHOCTH;



2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUICKON IPa’KIaHCKOW UIEHTUYHOCTH, MaTPHOTU3MA, YBAKEHUS K
CBOEMY HApoAy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHol, ropaoctu 3a CBOM Kpai, CBOIO
Ponuny, cBOM sI3BIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IPUPOJTHOMY HACIEANIO U TAMATHUKAM IIPUPOJIbI, JOCTUKEHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IIE;

CIOCOOHOCTH OIICHUBATh BKJIA]] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAuYeHUs OHOJOTMM B TMO3HAHMM 3aKOHOB MPHUPOIbI, B JKU3HMU 4YelOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

ujeitHas YOSk IEHHOCTh, TOTOBHOCTD K CITYXXEHHIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMSA:

OCO3HaHUE JIYXOBHBIX LIEHHOCTEMN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO MIOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHS], OPHEHTUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyayILero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEISAM, CO3JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUS HUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHUE K MUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE 3MOLIMOHATILHOTO BO3/IEHCTBHS )KUBOW TPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMIICHHE IMPOSBIATH
KauyecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCHUTAHHUS, (OPMHUPOBAHUS  KYJbTYPbl  3/I0POBbSI M
IMOIMOHAIBHOIO 0J1AroNoJIyYns:

MOHUMAaHKUE W peau3alus 30pOBOro U 0e30macHoro odpasza >KU3HH (3I0pOBOE MUTAHUE,
coOJTI0/IeHNE TUTUEHUYECKHX TPABUJI U HOPM, COATaHCHPOBAHHBIM PEXXHUM 3aHSATHH M OTHbIXA,
perynsipHasi (u3UYECKas aKTUBHOCTh), OEpekKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE [EHHOCTH TPaBHJI WHAMBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO M )KU3HU JTFOJICH;

OCO3HAHUE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHUS aaKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYA0t00ue;

TOTOBHOCTB K aKTHBHOM JIEATEIILHOCTH TEXHOJIOTHYECKOMN M COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh HHUITUUPOBATH, TFIAHUPOBATH U CAMOCTOSATEILHO BBHIMOJTHATH TAKYIO ACSITEIHHOCTD;

WHTEpEC K pa3nuyHbIM cdepaM MpodecCHOHATBEHON NeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC MIJIaHbL;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHHIO U CaMOOOPAa30BAaHHUIO HA MPOTSHDKEHUU BCEi
KU3HU;

7) IKOJIOTUYECKOTO BOCIIMTAHMSI:

HKOJIOTMUYECKH 11eIeco00pa3HOe OTHOLIEHHUE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,



MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpPbI: MPHOOPETEHHE OMNbITA IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MO’KHBIX ITOCJIEACTBUH ISl OKPYKAIOLIEH Cpe/ibl;

OCO3HAHME TJI00ATBHOTO XapaKTepa HKOJOTHYECKUX NpoOjeM U MyTed HX pelieHHS;

CHOCOOHOCTh MCII0JIb30BaTh IPUOOpPETaeMble IIPU U3yYEHUN OMOJIOTUY 3HAHUS U YMEHUs
IpPU PEUICHUU TMPOOJIEM, CBSA3AHHBIX C PALMOHAIBHBIM MPHUPOJOIOIB30BaHUEM (COOIIOICHHE
IIpaBWJI NOBEIEHUS B NPUPOJE, HAIPABICHHBIX HA COXpPAaHEHHE PABHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, OHoCchephl);

aKTUBHOE HENpUsATHE IEHCTBUH, MPUHOCSLIMX Bpel OKPYXKAIOLIEH NpUpOAHOM cpere,
yYMEHHUE MPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHHUMACMBIX
JENCTBUN U NIPEAOTBPALLATD UX;

HQJINYME PA3BUTOTO HSKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOH KyJIbTYphl, OIBITA
JESATEIbHOCTH  3KOJIOTUYECKOW  HAINpPaBIEHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMMH B
[I03HABATEIbHOM, KOMMYHHUKaTUBHOW M COLMAJIbHOW INPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKOH 1eATEIILHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

C()OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKl MW OONIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TOJIUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHME SA3BIKOBOW M YUTATEIBCKON KYJIBTYphl KaK Cpe/iCTBa B3aUMOJCHCTBUS
MEXTy JTIFOIbMU U TTO3HAHUS MHPA;

MOHMMaHue crnenu@uku OMOJIOTMM KaK HayKH, OCO3HAHHs €€ posd B (OPMHPOBAHUU
palMOHAIBFHOIO HAYYHOI'O MBIIIJICHHS, CO3aHNUHU LIEJIOCTHOTO MPEICTABICHH 00 OKPYKAIOLIEM
MHUpE KaKk O €IUHCTBE MPHUPOJBI, 4YeJIOBEKa M O0OLIecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpobdIeM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOEeKAEHHOCTh B 3HAUMMOCTHU OMOJIOTHM JUIsl COBPEMEHHOM HUBUIIM3AIUHN: 00eCTIeueHUs
HOBOT'O YPOBHSI Pa3BUTHUSl MEJUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTb pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEYECTBa, MOMCKA MyTel BBIXOJa U3 INI00ATbHBIX
AKOJIOTMUECKUX MpoOsieM U o0ecnieueHns nepexoja K yCTOMYMBOMY Pa3BUTHIO, pallMOHATIbHOMY
WCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJIAX MOBBILIEHUS 0OLIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIHMOHAIBHOM
IrPaMOTHOCTH O0yyaromuxcs, GopMUpyeMoi pu U3y4yeHUH OUOJIOTHH;

MMOHMMaHHUE CYIIHOCTH METOJOB II03HAHUS, HUCMOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IOJlydyaeMble 3HaHUS JJIs aHadu3a M OOBSCHEHUS SBJICHUN
OKpY’KaloIIEero MUpa M NPOMCXOJAIIMX B HEM H3MEHEHHWH, yMEHHE JAenaTb OO0OCHOBAaHHBIE
3aKJIIOYEHHUST Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOLIUXCS JAHHBIX C LENbI0 MOJyYeHHS
TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS I pelIeHUS
poOJIEM B peaibHBIX KU3HEHHBIX CHTYaIlUsX;

OCO3HAaHHE LIEHHOCTH HAayYHOW IESTEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IMPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OWOJOTMM B COOTBETCTBHHM C >KH3HEHHBIMHU
MOTPEOHOCTSAMH.

METAIIPEJMETHBIE PE3YJIbTATbBI



MeramnpeaMeTHble Pe3ysbTaThl OCBOCHHUS Yyd4eOHOro mnpeamMera «bHomorus» BKIIIOYAIOT:
3HauMMble i1 (QOPMHUPOBAHHUS MHPOBO33PEHUS  OOYHAIOUIMXCS  MEXAUCLUUIUIMHAPHBIE
(MexnpeaMeTHbIC) 00LIeHAYYHbIE TOHATHUS, OTPAKAIOIINE [IETOCTHOCTh HAYYHOW KapTHHBI MHpa
U cnenu(uKy METO0B MO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, Hay4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEOBAaHUE, HAOIIOACHUE, U3MEPEHHE, SKCIEPUMEHT M JpYyrue); yHUBEpCalbHbIE
yueOHbIe neiicTBUs (IO3HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAOIINE
(dhopMupoBaHre (YHKIHOHATHHONH T'PAMOTHOCTH U COLMATBHONW KOMITETEHIIMH OOYUYaroluXcs;
CIIOCOOHOCTh o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PDEHUYECKME 3HAHUS M YHUBEpCalbHble YyueOHblEe JCHCTBHUS B II03HABATEIBHOW U
COLMAJIBHOM IIPAKTHUKE.

B pesynprare wn3ydeHus OMONOTMM Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHUs Yy
oOyyaromerocsi 0yayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHMKATHUBHBIE YHUBEpCAJbHbIE Y4YeOHblEe JAEWCTBUS, PpEryISITUBHbIE YHHUBEPCAJIbHBIC
yueOHbIe JefCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHMs NPOrpaMMbl cpeiHero oOIiero odpa3zoBaHus
JOJKHBI OTPaKaTh:

OgJaleHHe YHHBePCAJbHBIMH y4eOHbIMHU N03HABATE/ILHBIMH A CTBUSIMH:

1) 6a3oBble JIOrHYeCKHUe JeliCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IpoOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BATh MPU OCBOSHUH 3HAHUH PUEMBI IOTHYECKOT0 MBIIIUIEHUS (aHaJIN3a, CUHTE3a,
CpaBHEHHUs, KJacCU(pUKalUU, OOOOIIEHUs), PpacCKphIBaTb CMBICI OHMOJIOTMYECKMX MOHSTUMN
(BBLAETIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMHU MOHATHIMH);

OIpeNIeNIATh LENU JAEATENbHOCTH, 3ajaBas MNapaMeTpbl U KPUTEPUU MX JOCTHKECHMS,
COOTHOCHUTB PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU 1IENISIMU;

UCIOJIb30BaTh OMOJOTMUYECKUE MOHATHUS JUIsl OObSICHEHHS (DAKTOB U SIBICHUU KUBOU
MIPUPOJIBL;

CTPOUTBH JIOTHYECKHUE PACCYXkIEHUS (MHIyKTUBHBIE, IETYKTUBHBIE, 10 aHAJIIOTUH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pacCMaTPUBAEMBIX SBIICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIIIOYEHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEICTBA [JISl MPEJCTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOIICHUHA B M3Y4aeMbIX OHMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUMH pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCSl MaTepUaTbHBIX
U HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEJSM,
OLICHUBATh PUCKU MOCIE/ICTBUMN AEITEIbHOCTH;

KOOPJIUHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBHUSX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENBCKHE TeCTBUS:

BJIAJIeTh HaBBIKAMU Y4e€OHO-UCCIEI0BATENbCKON U MPOEKTHOM JESITEIbHOCTH, HABBIKAMU
paspernieHus: mpooieM, cnocoOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
pelIeHHsI MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;



WCIOJIb30BaTh pa3jMyYHble BUABI ACSATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpPIIpETAINH, TPEOOPa30BaAHUI0 U NMPUMEHEHHIO B YUEOHBIX CHUTYaIUSX, B TOM 4YHCIE MpU
CO3/IaHUU YYEOHBIX U COLIMAIIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KIIFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3aJaud B OOpa30BAaTEIbHOW NEATEIHLHOCTH M
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITH MPUYMHHO-CIICCTBEHHBIE CBA3M M AaKTyalM3UpOBaTh 3ajady, BBIIBUTATbH
TUIOTE3Y €€ pelIeHus], HAXOUTh apryMEHTHI Ui JOKa3aTelIbCTBAa CBOMX YTBEPkKACHU, 3a]1aBaTh
IapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATH IOJIYYEHHBIE B X0/1€ PELICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUYECKHU OLICHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh II€JICHANIPABIICHHBIM MOUCK MEPEeHOca CPEACTB U CIOCOOOB JEWUCTBUSA B
podecCHOHABHYIO CPeNy;

YyMETb IEPEHOCUTHh 3HAHUS B  I[IO3HABATEIbHYI0O U  IPAKTUYECKYIO oOsactu
KU3HEIEATEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 PAa3HbIX IPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIC WJEH, MpeAsiaraTb OPUTHHAIbHBIE MOIXOABl W PELICHUS, CTABHUTH
poOJIeMBI U 3a/1a4H, TOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(pOpManuu (TekcTe ydeOHOro mocoows,
HAy4YHO-TIONYJISIPHON JIMTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHUKAX, KOMIBIOTEPHBIX
0asax maHHbIX, B VIHTepHere), aHAIM3UPOBaTh HMH(OPMALMIO pPa3IMYHBIX BHIOB U (GOpM
MIPE/ICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HENTPOTUBOPEUYUBOCTD;

¢dbopMynHMpoBaTh 3ampoChl M TNPUMEHATh DPA3JIMYHbIE METOJbl IpPU IOUCKE U OTOOpE
Ouosornueckoil nHPpopMauu, HeOOXOAUMOM JIJIst BBITIOJHEHHS YIEOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BAaHUS HMH(DOPMALMOHHO-KOMMYHHKAaTUBHBIX TEXHOJIOTUH,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMSI PA3TUYHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy MpPEICTaBICHUS OHOJOTHMYECKON
nHpopmanuu (cxemsl, rpaduKy, TUarpamMmbl, TaOJIUIbI, PUCYHKH U JIPYTrOe);

WCIIOIb30BaTh HAYUYHBIM SI3BIK B KAaueCTBE CpPEACTBA MpU padoTe ¢ OMOJIOTMUECKOU
uH(popManyen: NPUMEHITh XUMHUYECKUe, (PU3MUecCKhe U MaTeMaTU4YeCKUe 3HAKH U CUMBOJIBI,
¢bopmynbl, abOpeBHAaTypy, HOMEHKJIATYpy, HCIOJb30BaTh M IMPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJIAJHOCTH;

BJIJIETh HABbIKAMU pACIIO3HABAHUSA W 3alUThl UHGOpManuu, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH.

Osgi1aieHHe YHUBEPCATbHBIMH KOMMYHMKATUBHBIMH 1eiiCTBUSIMU:

1) ob1enue:

OCYILECTBISATH KOMMYHHKAIIUU BO BceX cepax >KM3HHM, aKTUBHO y4acTBOBATh B JHAJOre
WM TUCKYCCHM MO CYILIECTBY 00CYXk/JaeMoil TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBATh
CYXJEHHS] OTHOCUTENIbHO BBIMIOJHEHHUS TMpe/jiaraeMoil 3ajaud, Y4UTHIBaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHI IPYrUX YUaCTHUKOB AMAJTIOTA WIIN JUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOILICHMS, MOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallui, YMETh CMT4aTh KOH(QIUKTHI U
BECTU TEPErOBOPHI;



BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMM OOIIEHHMS M B3aMMOJEHCTBMs, MOHMMATh HaMEpEeHUs
ApYTUX JIOAEH, MPOSIBIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJB30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAs IeATeJbHOCTh:

IIOHMMAaTh M HUCIIOJIb30BaTh MIPEUMYLIECTBA KOMaHAHOM M MHIUBUAYaJIbHONU pabOTHI IpU
peleHny OMoIoruyeckol npodieMsl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS I'PYIIOBBIX
(dbopM B3aMMOACHCTBUS MPH PEIICHUH YU4eOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUU ¢ y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4ICHA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh M KOOPIWHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIATh POJIM ¢ Y4ETOM MHEHHM
YYaCTHHKOB, OOCYKIIaTh PE3yIbTaThl COBMECTHOW PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOEIO BKJIAJa U KaXKAOr0 y4acTHHKA KOMaH[bl B OOLIMHA pe3ynpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HACH C INO3ULHUHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETM4YECKOE IIOBEJEHUE B PA3IMUYHBIX CHUTyalusX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbHBIMH PeryJITUBHBIMH 1CHCTBUSIMH:

1) camoopranu3amus:

UCIOJIb30BaTh OMOJIOTMUYECKHE 3HAaHUS Ul BBIABICHHMS NpoOJeM U HUX pELIeHHus B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 11€J€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAX MO OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKarOIIKX;

CaMOCTOSITENILHO OCYILECTBIIATh TO3HABATEIIbHYIO JESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATETBHOCTH U
KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs MPOOIEMbl C YUETOM HMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYALHsIM;

pacipsTh paMK1 y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUN;

JieNiaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOI APYAULIMU B Pa3HBIX 00JACTIX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HaBBIKAMH [M03HABATENbHOU pediiekcun Kak OCO3HAHUS COBEpILIaeMbIX IEHCTBUI
U MBICIIUTENIbHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh MPUEMBI peQIIEeKCUH
IUIs1 OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLICHUBATb PUCKU U CBOECBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI M @pPTYMEHTHI IPYTUX P aHAINU3E PE3YJITATOB JEATENbHOCTH;



3) npuHATHE CeOsl M IPYTUX:

MPUHUMATH ceOsl, MOHUMAast CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHAIIM3€ PEe3yIbTATOB JCSITEbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMAThH MUP C MO3UIUH JIPYTOro YeJoBeKa.
NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS COAEp)KaHUS ydeOHoro npenmera «buonorus» Ha
YIIIyOJIEHHOM YPOBHE OPHUEHTHUPOBAHBI Ha obOecrieueHrne MpopUIbHOTO 00yUeHUs 00yJarOIIHXCS
ouosiornu. OHM BKIIIOYAIOT: crienududeckue s OMO0JI0ruy HaydyHble 3HAHUS, YMEHHSI U CIIOCOOBI
JeWCTBUI 1O OCBOGHUIO, HHTEPIPETALUU U NPEe0oOpPa30BaHUIO 3HAHUM, BUIBI JESATEIHLHOCTH 10
IIOJyYEHHUIO HOBBIX 3HAHMM M MX NMPUMEHEHHIO B PA3JIMYHBIX Y4E€OHBIX, a TAKXKE B PEaJbHbIX
KHU3HEHHBIX cUTyauusx. [lpeamerHbie pe3ynbTaTsl IpeACTaBICHbI 110 FOaM U3Y4EHHUs.

[IpenmeTtHbie pe3ynbTaThl OCBOeHHS yueOHOoro peameta «buonorus» B 10 knacce momkHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OUOJIOTHUH B CHCTEME €CTECTBEHHBIX HAayK, B
(hopMHPOBAHNY €CTECTBEHHO-HAYYHOIN KapTUHBI MUPA, B IO3HAHWHU 3aKOHOB IPUPOJIBI M PEIICHUN
pobJIeM panroHATBFHOTO PUPOAONOIB30BAHMUS, O BKJIAIE POCCUICKUX U 3apyOSKHBIX YUEHBIX B
pa3BUTHE OMOJIOTUH;

BJaJICHHUE CUCTEMOW OMOJIOTMYECKMX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOLINe
OMOJIOTUYECKHE TEPMHHBI W TOHATUSA (KU3HB, KJETKa, OpPraHu3M, MeTa0OJu3M, TOMEOoCTas,
caMOperyJilus, CaMOBOCIIPOU3BECHUE, HACIEICTBEHHOCTb, H3MEHUYUBOCTb, POCT U Pa3BUTHE),
Oouosornyeckue Teopun (kinerounas Tteopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMocoMHasi TeopHsi HacneAacTBeHHOCTH T. Moprana), yuenus (H. 1. BaBuioBa — o meHTpax
MHOT0o00pa3usi U MPOUCXOKIEHHUS KYJIbTYpHBIX PAacTE€HUM), 3aKOHBI (€AUHOOOpa3usi MOTOMKOB
MIEpPBOrO MOKOJIEHUS, PACUIEINIEHUs, YUCTOThI TaMeT, He3aBUCUMOTO HacienoBanus ['. Mennens,
TOMOJIOTMYECKUX pSAJOB B HaciencTBeHHOW u3MeHunBocth H. . BaBunosa), mpuHIMIIBI
(KOMITJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAY4YHOT'O MMO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHX
HCCIIEIOBAHUX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U JYKapHuOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHIH,
KUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAaCTEHM, KHMBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACSATENbHOCTH, TPOTEKAIOIIUX B OPraHU3Max pacCTeHUI, )KUBOTHBIX U YEJIOBEKa,
OMOJIOrMYECKHX MPOIECCOB: 0OMEHa BellecTB (MeTaboIn3M), IPEBPALLEHUS YIHEPTHH, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTPOPHOro TUIIOB MUTAHUS, POTOCHHTE3A U XEMOCHHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, sMOpHoreHesa, NOCTAMOPHOHATIBHOTO pa3BUTHS, pPa3MHOXKEHH,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJECIHCTBUS T'€HOB, I'eTepo3uca,
HCKYCCTBEHHOI'0 0TOOpA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSA3M MEXIy OpraHOMJaMH KJIETKM U UX (DyHKUUAMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEel M X (QYHKIMAMHU, MEXKAY OpraHaMU U CUCTEMaMH OpPraHoB y
pacTeHHil, JKMBOTHBIX W 4YeloBeKa M MX (QYHKUIUSAMH, MEXIy CHCTEeMaMH OpraHoB M HX
GYHKIUSAME, MEXKIYy dTanamMu OOMeHa BEeIeCTB, 3TalaM{ KJIETOYHOrO LHKJIAa U >KMU3HEHHBIX
LUKJIOB OPraHU3MOB, JTalaMd SMOPUOHAJIBHOTO pA3BUTHUS, TIEHOTHIIOM U (DEHOTHUIIOM,
¢deHoTUnoM u (hakTopamu cpesbl OOUTaHHUS;



YMEHUE BBISBJIATh OTIMYUTENIbHBIC MPU3HAKH KUBBIX CUCTEM, B TOM YHCJE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs1 JOKA3aTeJIbCTBA POACTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKHUX IPYIIL;

YMEHHE pelaTh OMOJIOTUYECKHUE 3a/1a4H, BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3U MEXKIY
HCCIIeyeMbIMI OMOJIOIMYECKHMMHU TPOLIECCAaMH M SIBJICHUSMH, JIeNIaTh BBIBOABI U MPOTHO3BI Ha
OCHOBAaHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHSITH JIA0OpAaTOpPHBIE U IMpaKTUYEeCKHe PadoThl, COONIOAATh MpaBuiIa MpU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUIaTh TUIIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAJIbHBIMU CpEICTBAMH,
(bopMyIHpys 1eNb UCCTIEI0BaHHS, aHATTM3UPOBATh MOJTYUYCHHBIE PE3YIbTAThI U JIIaTh BHIBOJIBI,

yYMEHHE y4acTBOBaTh B Y4eOHO-HCCIEA0BAaTEIbCKON paboTe Mo OWOJIOTHH, SKOJIOTHH U
MEIUIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, M IYOJWYHO MPEICTABIATH
[IOJIy4YE€HHBIE PE3YJIbTAThl HA YYEHUUECKUX KOH(PEPEHLUSAX;

YMEHHE OLICHUBATh STUYECKHE aCIIEKThl COBPEMEHHBIX UCCIIEIOBaHMM B 001acTH OMOJIOTUI
U MEIWIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HANpPaBIEHHOE H3MEHEHHE
TeHOMAa M CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp Oyayiel mpodeccnoOHaIbHOM AEATEIBHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITLCKOTO XO35HCTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YTIyOIsTh MO3HABATENbHBIA HHTEPEC, HAIIPABICHHBIH HA OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAOHKEHUE OUOIOrHUeCKOro 00pa30BaHUs B OpraHU3AIIMIX
cpenHero npohecCuoHaIbHOTO U BHICIIETO 00pa30BaHUs.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yueOHOTO npeameTa «buonorus» B 11 kracce nomxHbI
OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUN O MeCTe U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUM COBPEMEHHOIN €CTECTBEHHO-HAYYHOM KapTHHbBI MHUpPA, B IMO3HAHUH 3aKOHOB
MPUPOJBI U PELIEHUU SKOJIOTMYECKHX MPOOJIEM UelIOBEYECTBa, a TAK)KE B PELICHUH BOIPOCOB
palMoHaIBFHOTO MPUPOIONIONIB30BaHUs, U B (POPMUPOBAHUN LICHHOCTHOTO OTHOLIEHUS K IPUPO/IE,
O0IIIeCTBY, YEJIOBEKY, O BKJIAJ€ POCCHUICKMX U 3apyOeHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
O1oJIorNy;

YMEHHE BIa/IeTh CUCTEMON OMOJIOrMYECKUX 3HAHWUW, KOTOpasl BKIIIOUAET ONpPENENICHUS U
MOHMMaHHE CYIIHOCTH OCHOBOIOJAralomuX OHWOJIOTHYECKUX TEPMHHOB M TOHATHH (BHI,
sKocucTema, Ouocgepa), Ouonmormueckue Teopuu (dBomtorMonHass Teopus Y. [lapBuHa,
CUHTeTHYecKass Teopus sBomonuu), yuenus (A. H. CeBeproBa — 0 MyTAX U HaNpaBIEHUSIX
sBomtoniuu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxoactea K. M. bapa), mpasuna (muaumyma lO. JInbuxa,
HKOJIOTHYECKOM MUpaMuIbl SHEPTuH), runoTe3sl (runote3a «mupa PHK» V. I'mnGepra);

YMEHHE BIAJ€Th OCHOBHBIMH METOJJaMH HAyYHOTO IO3HAHMS, WCIOIb3yEeMbIMH B
OMOJOTMYECKUX MCCIEIOBAaHUAX JKUBBIX OOBEKTOB U DSKOCHUCTEM (OMMCAaHUE, H3MEpPEHUE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOcO0aMH BBISABICHHUS M OLICHKH aHTPOIOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE NPHU3HAKU: BUIOB, OHOTEOLIEHO30B, 3KOCHUCTEM H
ouocdepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOopa,
AJUIONATPUYECKOT0 U CUMIIATPHYECKOTO BHI000pa30BaHUs, BIUSHUS ABIKYIIUX CHJ HBOJIOIUU
Ha TreHO(OH]| MOMYJALNH, IPUCIIOCOOICHHOCTH OPraHU3MOB K Cpeie OOMTaHUs, YepeaOBaHHUS
HaIlpaBJICHUI BOJIFOLIMU, KPYTOBOPOTA BELIECTB U OTOKA SHEPTUU B IKOCUCTEMAX;



YMEHHE yCTaHaBIUBATh B3aUMOCBSI3U MEXK/Y MPOIIECCAMHU SBOJIOLNH, TBUKYITUMH CUITAMU
aHTPONOreHe3a, KOMIIOHEHTAMU pAa3JIMYHBIX HKOCHUCTEM U MPUCHOCOOJICHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTIUUYUTEIbHbIC MPU3HAKH )KUBBIX CUCTEM, IPUCIIOCOOIEHHOCTh BU/IOB
K cpene oburtaHus, aOMOTHYECKMX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3Ei
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHTHI, OMOIOTHYECKYIO TEPMUHOIOTHIO U
CUMBOJIMKY [UUISl JIOKa3aTelIbCTBA POACTBA OPraHU3MOB PA3HBIX CHUCTEMAaTHYECKUX TPYIIIL,
B3aMIMOCBSI3U OPTaHU3MOB M CpPEIbl OOWTAHMS, €IUHCTBA YEJIOBEUECKUX pPac, HEOOXOIUMOCTU
COXPaHEHUS MHOrooOpasusi BUAOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

yYMEHUE petiaTh OMOJIOTUUECKHE 3a/1a4H, BBISBISTh IPUUUHHO-CIICICTBEHHBIE CBS3H MEXKY
HCCIEAYyeMbIMUA OMOJIOTMUECKUMU TIPOLIECCAaMU W SIBJICHUSIMU, J€JIaTh BBIBOABI U MPOTHO3BI HA
OCHOBaHUU TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJHATH JaOOpPAaTOpHBIE M MpaKTHUecKue paboThl, cOOII0aTh MpaBuUiia IpU
paboTe ¢ yueOHBIM 1 JTA00PaTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh HX IKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
dbopMyIpys LIeTb UCCIISA0BAHNS, aHATM3UPOBATH ITOJTYYCHHBIE PE3YJIBTATHI U JICJIaTh BBIBOIBI,

YMEHHE Yy4acTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKOM paboTe Mo OWOJIOTHH, SKOJIOTHH U
MEHIIMHE, TPOBOJNMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M IMYOJMYHO MPEICTABISATH
MOJTyYEHHBIE PE3YJIbTaThl HA YICHUYECKUX KOH(PEPECHITUSX;

YMEHHME OIICHMBATh THUIOTE3bl U TEOPUU O TMPOUCXOXKICHUM JKU3HU, YeEJIOBEeKa W
YeNOBEYEeCKHX pac, O MPUYHMHAX, MOCIEACTBUSIX U CIOCO0aX MPEeJOTBpAIleHUs TI00aTbHBIX
M3MEeHEeHu B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BHIOOP OyayIIeH mpodeccuoHaIbHOM AeSITENIbHOCTH B
o0acTu OMOJIOTUH, SKOJIOTHH, TPUPOAONOIB30BaHNUS, MEAUIIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO XO34WCTBA, MUIIEBOI MPOMBIIIIIEHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOQPECCUU U MPOTOHKCHUE
OMOJI0rMYecKoro oOpa3oBaHMsI B OpPraHU3aLUSAX CPEIHEro NpoQEecCHOHAIBLHOTO W BBICLIETO
o0pa3zoBaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne H IpakTuy (uudposbie)
w/n aAauMEHOBaHHE Pa31ejI0OB U TEM IIPOTrPpaMMbI Bceer KOHTPOJ‘[L]—[},Ie ecKie oﬁpasosaTe.m,Hble
0 padoThbI
padoThbI pecypchl
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3yYCHUE 1
3 buonorus kineTku
4 XuMHYEcKasi OpraHu3aus KICTKH 10 2
5 Ctpoenue u pyHKIUU KIETKH 8
6 OOMeH BellecTB U MPEBPAIlEHUE YPHEPTUH B KIIETKE 9 4
7 Hacnencreennas nHpopmanus u peamsamnus e€ B KICTKE 9
8 JKu3HEeHHBIN UK KIETKU 6 1
9 Crpoenwe 1 QyHKIIH OpraHI3MOB 17
10 PasMmHOXeHME 1 pa3BUTHE OPTaHU3MOB 8 3
1 I'eneTnka — Hayka 0 HAaCJIEeICTBEHHOCTH U U3MEHUHUBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 2
14 I'enetnka yemoBeka 3 1
15 Cenexuust OpraHu3MOB 4 3
16 buoTtexHonOTHs ¥ CHHTETUYECKast OUOJIOTHS 4 1
17 PesepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 29
11 KJIACC
KosauuecTBo yacoB DJIEKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPaMMbl Kontpoabubie | IIpakTuyeckue (popere)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 3apoxIeHUE ¥ Pa3BUTHE IBOJTFOIIMOHHBIX 4
MPEJICTABICHUNA B OMOJIOTHI
2 MukposBoIIONUS U €€ pe3ylbTaThl 14 2
3 Makpo3BOTIOIUS B €€ pe3yJIbTaThl 6
4 [IpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15 15
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTUSI — HayKa O B3aWMOOTHOIIICHUSX
6 OpPTaHU3MOB U HaJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollen cperon
Opranu3msl 1 cpeia OOMTaHHs 15
DKOJIOTHUS BUJOB U MOMYJISIUN 0.5
DKOJIOTHS COO0IIECTB. DKOJIOTHIECKNE CHCTEMBI 12 0.5
10 brocdepa — rimobaiibHas sKocHcTEMA 6
11 YenoBek ¥ OKpYKaroIIas cpea 6
12 PesepBHOe Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 75







YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buosorus. buonornueckue cucremsl u nporieccel, 10 kinace/ Tepemor A.B., [lerpocosa P.A., O01iecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«1OLL MHEMO3UNHA»

Tepemor A.B., IlerpocoBa P.A. buonorus. buonornueckue cucreMs! u mporeccsl. 10 kmace. M.- Maemosuna 2022

METOAUYECKHUE MATEPHUAJIBI 1JI1 YUUTEJIA

* MULTIMEDIA — nognepxka kypca «O01as 61oiorus»;

* Jlaboparopus KJIETKA; Meroauueckue marepuansi: COOpHUK HOPMATUBHBIX JokyMeHTOB. buonorus /Coct. 3./1. nenpos, A. T,
ApxkanbeB. — M.: Jlpoda, 2010

Cnucok JuTepaTypbl AJ1sl yYuTes:

1 batyeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbmioii cipaBOYHMK JUTs IIKOJIBHUKOB M MOCTYHAIOIIKX B By3bl. — M.: JIpoda,
2011

2 bonroa 1. B. COopHuk 3a1a4 o O61meit 6Moaoruu AJis noctynamouux B By3sl. — M.: «OHukc 21Bex» «Mup 1 obpazoBanue», 20123 Kosnosa
T.A., Kyamenko B.C. buonorus B Tabnumax 6-11 xnaceel. CnpaBouroe nocooue. — M.: JIpoda, 2010

JonosHUTeILHAS JUTEPaTypa AJIsl yYUTeJs:

1 Anacracosa JL.I1. O6mias 6uosorus. Jlunakrnaeckue marepuaiibl. — M.: Benrana-I'pad, 2010.- 240c.

3 UBanoBa T. B. COopHuK 3aanuii o 001eit Ononoruu: mocodue Iist ydamuxcsi oomeo0pa3oBar.



yupexnenuii /T.B. UBanosa, I'. C. Kaimnosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznora T.A. Konoco C.H. /lunaktuueckue kapTouKu-3aAaHus o oomieit ounosorun. — M.:

Mznatensckuii Jom «'enmxepy», 2012 — 96¢.

* Jlaboparopusi TEHETUKA; « JTaboparopuss SKOCUCTEMBI;

HNuTepHer-pecypenl: Caiitel B UHTEpHeT:

» www.bio.1september.ru — razera «buosorus» - npunoxeHue K «1 ceHTIops»;

» WwWw.bio.nature.ru — HayuHble HOBOCTH OMOJIOTHH;

» Www.edios.ru — Dimoc — EHTP JUCTAHIHOHHOTO 00pa30BaHHS;

« www.km.ru/education - yueOHbIe MaTepuaibl u ciioBapu Ha caiite «Kupwin u Medoauit
HU®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B UHTEPHETE
WwWWw.bio.1september.ru - razera «buonorus» - npuiokeHue K «1 ceHTIOops»
www.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTHH
Www.edi0S.ru - DHaoc - HeHTp AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOnblie MaTepuasibl i CIOBapu Ha caiite « Kupuiut u
Medonwuii» http://school-collection.edu.ru Enunas komnexims nudpoBbix 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ Equroe okHO gocTyma K 00pa3oBaTeIbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — ITpupoa: HallMOHAIBHBIHA MTOPTAL.

http://obi.img.ras.ru — ba3za 3HaHui#t 110 OHOJIOTUHU YeIOBeKa. YUeOHHK 10 MOJICKY/ISAPHOM
OMOJIOTHH YeJIOBEeKa, OMOXUMHUHU, (DU3UOJIOTHH, TEHHON ¥ OCJTKOBON WHKEHEPHH.
http://www.zoomax.ru — 300J10rus: YeI0BEK U JOMAIIIHHUE 5KUBOTHBIE,

http://www.fipi.ru — ®enepanbHbIi HHCTUTYT IEIATOTMYECKUX H3MEPEHHIA


http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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