MHHUCTEPCTBO IIPOCBEMEHUSI POCCHICKO¥ ®EJAEPALIUUA
MuHHCTEpCTBO NPOCBeleHHs H BOCIHTAHNUS Y IbSIHOBCKOI 00/1acTH
MynununajabHoe o6pa3oBanue "anﬂﬂbncknl‘i paiion"'
YabsinoBcKo#i 00J1acTH

MOY Caamanosckas CIII

COI''TACOBAHO YTBEP)KI[EHO

3amecTuTens aupekropa o YBP  [lu

- 7

Lok K % \
% I35 A% oeleEal

Xanzsposa JLA. nO""‘“E”T ‘o-;i Tabakxosa U.B

«26» 08.2024 r. "\%& ) T «26» 08.2024 .

MYHUUMOANBHO B o ot s R e eoiE

DN: C=RU, S=YnbsHoackas obnacts, STREET="yn. [lpyxGsi, /:|30A =2

O 5 LLII E O 5 PA3O BAT En b H O g M‘/HI/ILlVII'I(;-\Gl'rl‘l:a;ﬁTCl;EyOELI.lEOEF'AgCa)VéOATEJ'I{l;HOE WPE)KJJEHVIE

ATIMAHOBCKASA CPE[HAA WKOJA, OrPH=1027301056122,
E yq P E)K E H M E CHWIIC=07846679330, NHH t01=7321022030, MHH=732104623869,
E=salm2003@mail.ru, G=Mpura Bnagummpoera, SN=Tabakosa,
CN=MYHULIUMATbHOE OBLEOBPA3OBATE/IbHOE YYPEXOEHVE
CANIMAHOBCKAS  cisticsintion
OcHoBaHue: 51 SIBNSIOCH aBTOPOM JTOTO IOKYMEHTA
Mecrononoxehue: A4.CanmaHoska
C P E|D| H ﬂﬂ LLI KO”A [ata: 2024-09-04 11:24:21
Foxit Reader Bepcusi: 9.7.2

PABOYAS TIPOT'PAMMA

(ID 379048)

y4eOHoro npeamera «buosnorus. Yriy0/ieHHbli ypoOBeHb»

Juist obyyaromuxcst 10 —11 xinaccos

a. CaamanoBka 2024r



MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmwu mnpenoaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001acTu «ECTeCTBEHHO-HAydHBIE MPEIMETHI.
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHMM MPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
o0OyJaromuxcss W CTUMYIHPOBAHWEM HWHTEpeca K KOHKPETHOH OONacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorusp» Ha yriyOoJ€HHOM YpOBHE, ONpeenseT 00s3aTeabHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMHM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeNIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOTo 00pa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MpPHUpOJE, OCHOBAX MOJIEKYISIPHOM W KIETOYHOM Ouosoruu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJYy4eHHI0 OHOJIOTHYECKOro oOpa3oBaHUS B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH 00YYaIONTUMUCS IPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHsS OHOJIOTHYECKOTO Pa3sHOOOpa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCS 3HAHUA OOy4JalomMXCs M0 OOTaHMKE, 300JIOTMHM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHLMUIIOB W TMPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
HayYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJOTHH, NMPUKJIATHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTHH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOy4aroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3allld KHUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJNIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OSKOJOIMM); METOJaMHM  CaMOCTOSITEIbHOTO  NPOBEICHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOyYaIONIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHUIO; MOJIB30BaThCs OMOJIOIMYECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS



CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpY)KAIoUIed NpUPOIHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapakKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITHUS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOOJIOIMed OHMOJIOrMYecKOro MCCIeA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SIBJICHUSAM; (OPMHUPOBAHUE OKOJIOTHYECKOHW, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(cobmroneHue mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BUAOB, HIKOCHUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYaIUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BAHMSI
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENIETICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMH HHTEpECaMH U MOTPEOHOCTAMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4eHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00y4eHUHM OMOJIOTMU Ha YriayOJIEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpeIeNIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHabHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA

10 KJIACC

Conepxkanue MpPOTpaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAUT B  MPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHAs Hayka. Kparkas wicTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W HM3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIEC HAYYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouojorueil. 3HaueHue OHUONOTMM B MPAKTHUYECKON
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Baswios, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

JKuBbie cucTeMbl Kak TpeAMeT n3ydeHus: omosornu. CBOKWCTBA KUBBIX CUCTEM: €IHMHCTBO
XMMHUYECKOTO COCTaBa, ITUCKPETHOCTh W LEJIOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHM3alusi, CaMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3allui JKUBBIX CHCTEM: MOJEKYISPHBINA, KIETOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUN ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
XKuznp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, uzydaromue KUBbIE CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aIUH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
SKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. [loHsATHe o0 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoi. IlnanupoBanue skcnepuMmenTa. IloctaHoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH TMOJyYEHHBIX Pe3yNbTaToB. [IpHUMHBI UCKaXEHUS PE3yIbTaTOB IKCIEPHUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuipr u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOIOTHYECKHE CHCTEMBIY,
«CBolCTBa KUBOU MaTepun», «YPOBHU OpPraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBAaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUI,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €IUHHIA >KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anekTpodopes, METOJ  MEUeHBIX aroOMOB, Au(QepeHnnanbHoe  HEeHTPUPYTUPOBAHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[optpetst: P. I'yk, A. Jlesenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopws
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTEINA, peareHra, ydacTHE B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETYIALUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuyHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buornoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue pynkuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HEeNnpUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ionunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caunrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanyeckas TaOIUIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJeKyasl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CtpoeHue u QyHKINH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
IIa3MaTHYeCcKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, oOnery€éHHas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. [luro3osb. [lurockener. JBmxkeHune uurorasmbl. OpraHoOuIbl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus 6Oeakos 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb02icu. TpaHCHIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOSHHE W (PYHKIIUU.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
000104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsie  BkmtoueHus. CpaBHUTEIbHAs ~ XApaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbBIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YuyacTHe KHCIOpoJa B OOMEHHBIX IIpolieccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtaiau3aTopoB.  benku-akTuBaTtopel M OENKU-UHTUOUTOPBL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHIeCTB B KieTke. DorocuHTe3. AHOKCuzcenHvll U
oxcucennvlll omocunmes 'y oaxmepuii. Ceemocobuparowue nuemenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpasue  OpraHuM3MOB-XEMOCHHTETHUKOB:  HHUTpHU(ULUpPYROIME
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
YeJI0BEKOM. AHa’pOoOHBIE MHUKPOOPIaHU3Mbl KaK OOBEKTbl OHMOTEXHOJIOTMM M BO30yAUTENIN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosnornyeckoro okucieHus. lluxnmueckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHUeE.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[optpetsr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOM MHKPOCKOII, 000pYAOBaHUE JJIsi HPUTOTOBIEHHSI TOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U KUBOTHBIX KIETKaX».

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cuntesa. [IpHHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCT. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. Opranuzanus reHoMa y NpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymnsius oOMeHHBIX MpolieccoB B kieTke. Kierounblii romeocras.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycupie 3a0oieBaHusi denoBeKa, KHUBOTHBIX, pactennid. CIIUJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapUOTUM. JMIUIOWIHBIM M TarionIHbI HaOOphl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenune kinetkn — mMuto3. CTaguum MHUTO3a M NPOUCXOJANIME B HUX MPOLECCHL. THUIBI
Muto3a. Kapnoknnes n nutoknnes. bruonornueckoe 3HaueHHE MUTO3A.

Perymsimust MutoTHueckoro nukiaa kiuetkd. [IporpamMmmupyemasi kierouHas TuOenb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM [UKI KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUBHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3zoBaTelbHasg, MOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas1. OCOOCHHOCTH CTpPOEHUs, QPYHKIUN M PaCIOI0KEHHS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KTYTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX pPACTEHHWI: TpPONU3Mbl M HACTHHU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusMmu. Ilutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHUIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe W JEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIIUH JIETKUX y MITUI U MIIEKONUTaromuX. Perynsaus apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS ~ CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCACBHIBAaHUE KaK MEXaHHU3MBbI pabOTHI OpraHoB BeIIeNeHHU. CBS3b MOJIOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHm3MoB. Crmopbl Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMyHHas cucrema denoBeka. KieTouHbIH M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHONO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 320 0JIEBaHU.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOIIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTHeNbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoOCBA3b HEpPBHOW H
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenpHas cucrema», «KpoBeHOCHas cuUCTEMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue ruaps», «CTpocHHE IUIaHApUn», «BHYTpEeHHEe CTPOEHHE J0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OObopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMU OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTaHNU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buonorndecknii ¢MbICI MeH03a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgozcenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoO0eHHOCTH IpOOJIEHHS MJIEKONUTAIOMIKX. 3apOJAbIIIEBble JTUCTKU (TacTPyJIsALUs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX ()aKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

Pa3smHoxkenne u pasBurue pacreHmid. ['ametodut u cropodut. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHU3MBbI PETyIsSIUU OHTOT€HE3a Y PACTCeHHUM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocomsbl», «['amerorenes», «CTpoeHHe SULEKIETKH M CIEPMaTO30UAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJOJBbHBIX W ABYAOJBHBIX pacTeHUN», «KU3HEHHBIH LHUKI
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Konenosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unmumuenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
ruOpusIoB mepBoro mokosieHus. IlpaBuno momuuupoBaHus. BTopoit 3akoH Menpaens — 3akoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenne mpu3HaKoB MpH HETIOJITHOM JIOMUHUPOBAHUH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HAPYIICHUE CLEIVICHUS MEXIYy FT€HaMU. XPOMOCOMHAas TE€OPHs HACJICICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnegoBaHnue npu3HakoB, CIEIUICHHBIX C IOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MONOTUYECKUX TIPOIECCOB, TMOBEACHHUS U KOTHUTUBHBIX (yHKUMH. [‘eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSIX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Apo30¢uis», «I'eHetuka nona», «Kapuotun uenoBekay, «Kapruotun 1po3opuiisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIICIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIICCTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTMnMueckas W3MEHYMBOCTh. (CBOWCTBA TIE€HOTHUIIMYECKOM HW3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOTO IpouLecca. 3aKOH I'OMOJIOTHYECKUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YelIOBEKa», « Buapl MyTanuiny.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUUBOCTH. [locTpoeHne BapuallMOHHOTO psiJia U BAPUALIMOHHON KPUBOW».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl U3ydyeHHs] T€HETUKU YeJIOBEeKa: I'eHealornyecKuid, OJIM3HELOBBIN, IUTOr€HEeTHUECKU,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
ananu3a. HacneacrBenubie 3a00ieBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HH YEIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHUYECKUX 3a00JieBaHU dYelloBeKa. MeIrKO-TeHETUIEeCKOe
KOHCYJbTHpOBaHue. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPpy3a». DTHUECKHE ACTICKThI
Mccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaroUEerh cpeapl. ['eHeTudyeckass NnpeapacnoioKEHHOCTD
YEeJI0BEKa K MaTOJIOTHSIM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn udenoBeka», «MeToAbl M3y4eHHUS TEHETUKH YEIOBEKa»,
«["eneTnyeckue 3a00€BaHUS YETIOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanusi ¥ CeleKIus. 3apOoXACHUE CENCKIMU W JoMmecTukaruu. Yuenne H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHWd u TOpoa JKUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
TOMOJIOTUYECKHUX PsIZIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OLIEHKU ()EHOTHUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia JJis CeJIeKLIHH.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecrionus MEXBUAOBBIX THOpUAOB. JloCTMKEHMSI CeNeKIUU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpasieHue 2eHemudyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI08bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
NnepcneKmuBHbIX MexXHON0U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIIOB B HACJIEACTBEHHOM HM3MEHUMBOCTH», «METONbl CEeNeKInn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHO10TUSl M CHHTETHYECKAsI OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJENNE. Mukpoouonoruueckuii cuate3. O0beKTh
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEyaroecs B Npupoie ONOCUHTETUYECKUE ITYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTBEHHBIX KYIbMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6uotexunosnoruu. [loctreHomuas nudposas meaumuHa. [T1IP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss Uil pa3paboTKu (PyHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrouHas nHxkeHepus», «'eHHass HHXXEHEPUSI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3HB
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3MHOXXEHMsSI OPraHW3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHasl BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TeOopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunuero)», «JlecTHHIIA KHUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbel 060prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «Muoroodpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONUH. MYTallMOHHBIA TMpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko20 pasHooOpasus: npuyunel u credcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Manvlx nonyaayuax. Murparmuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUHA, CTAOMIM3UPYIOUIMN, pa3pbiBatomuid (au3pyntuBHbIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucrnocobienuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, IOBEACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit daktop BumooOpazoBanusa. I[lyrtm u cmocoObl BHI000pa3oBaHUS:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «[lOMyIsIIMOHHAst CTPYKTYpa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JMCTBEHHUIBI CUOMPCKON U JIMCTBEHHUILBI JaypcKoily, «IlomyasiuoHHbIE BOJHBI YUCIEHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«IlokpoBuTeNbCTBEHHAs OKpacka >»XHMBOTHBIX», «lIpenynpexnaromas okpacka KHUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHU000pa3oBaHue BUAOB cUHML», «l[lomummounsl pacrenuit», «KamycTtHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIIMXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronny. [laneonTonornueckre MeToAbl U3y4eHUs SBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEpUKOB U OCTPOBOB. broreorpaduueckue odaacti 3emin. Buabl-sHAEMUKH U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIC OpraHsl M aTaBU3Mbl. MOJIEKyIIIpHO-
reHeTU4ecKue, OHMOXMMHUYECKHME M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBwia) dBOMONUH. [lpunyun  cmenvl  yHKYU.
HeoOGpatumocTs 3Bostonu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLHMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

TaGnuupel u cxembl: «PUIOreHETUYECKUN P JIOAAN», «APXEONTEPUKC», «3BEPO3yObIe
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHnTb», «ATaBU3MBI), «XPOMOCOMHBIE HA0OpBHI ueJOBEKa W LIMMIaH3e», «lIaBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKIIMH
HACEKOMBIX.

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onsitaMu @. Penu, JI. Cnannannanwy, JI. Ilactepa.
ITpoucxosxaeHne >ku3HU U acCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Omeir C. Mumiepa u I'. HOpu. OOpaszoBanue mnonumMepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavansHnple 3Tanel opraHndeckou 3BoIOUMH. [10sBIIEHHME M 3BOJIIOLUSA NEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIX 3KocucTeM. COBpeMeHHblE MHKpPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHue NBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuOuid U penTUITH.
[Tpoucxoxnenne miaekonuTaromux W nTull. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO301. OOImmas XapakTEepHCTHKa KIMMaTa M T'eOJIOTHYECKHX TporeccoB. [losBiaeHue wu
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS M BIMSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHuil. COBpEMEHHBIN AKOJOTHYECKUNM KpHU3HC, ero ocoOeHHocTH. [IpoOiema
coXxpaHeHus 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: @. Peau, JI. Cnannanuanu, JI. [Tacrep, U. 1. Meunukos, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoxpoHonornueckas mkana», «HauaabHble 3Tambl OPraHUYECKON 3BOJIFOLIN,
«CxemMa o00pazoBaHusi DYKapHOT MyTéM cuMOHoreHesza», «Cucrema >KUBOH MPUPOJIBI»,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIOpOCHN», «MHOIOKJIETOUHbIE BoJgOpocany, «Mxuy», «llanopoTHukmn», «l'onocemeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS IKHUBOTHOIO MHUpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «PazButue KuU3HM B apxeuckoul ape», «Pa3BuTuHe KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuTue KU3HM B MANEO30MCKONM 3pey», «Pa3BuTHe XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pPACTEHUN Pa3IWYHBIX OTMAEIOB, KOJUICKIIMA HACEKOMBIX,
BJIQKHBIE TperapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM WITIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas pabdora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B MIEPBUYHON aTMoChepey.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne o0coOEHHOCTEH CTPOEHHS PpACTEHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJIeHHE TPEACTaBICHUI O MPOUCXOXKJIECHUHM YeJoBeKa. Penuruo3Hble BO33PEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBAa 4YEJIOBEKa C JKMBOTHBIMHM: CpPaBHUTEIBHO-MOP(OIOrHUECKHE,
sMOpHosioTuIecKne, (HU3HOJIOTO-OMOXUMUYECKHEe, ToBeAeHUYeckrue. OTIWYus dYeloBeKa OT
KUBOTHBIX. [IpAMOX0k/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolIeHne OMOJIOTMYECKUX U COIUAIBHBIX (DaKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaJUU aHTpoIoreHe3a. PaHHMe 4enoBekooOpa3Hbie 00e3bsSHBI (MIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TMPEIKH Joaei. YelnoBek yMenbld, MepBble M3TOTOBJICHHUS Opyauil Tpyna. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, 0OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTrka u najaeoreHOMUKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYISALHUAX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacbl. [lonste o pace. bosbmive pacel: eBporeouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTU paccelieHuss 4YeloBeka N0 1aHere. EauHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPOMOJIOTUS M MAaJCOAHTPONOJIOTUS  YEJIOBEUYECKUX  MOMYISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «MeETOJIbI  aHTPOMOJIOTUWY», «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpanonurek», «HenoBek ymensiin», «HemoBek NpsIMOXOIAIni», «/eHuCOBCKUI 4eTOBEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponykuuu (doTtorpadum) KapTuH C  MHQPOJOTHUYECKUMHU U OMOIEHCKUMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W pasBuTHE HKojJoruu B Tpynax A. ['ymGosnpara, K. @®. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrue B AKOJIOTHH. MOHUTOPUHT OKPYXKAIOMIEH CPEIIbl: JTOKATbHBIMH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosorndeckux (akropos. [IpaBuno munumyma (K. [lnpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. ODKOJOTWYECKUE TPYIIbl PAaCTeHUH W KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakxtop. Ilpucnocobrnenus pacteHuii K MoAIep>KaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTpUOPTraHW3MeHHas. (DHU3UKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. Ilonstue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUUYECKUX B3aWMOJICHCTBHM JUIsl CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeIIOKPOBHBIC )KUBOTHBICY», «XO0JI0THOKPOBHBIC
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUM, CBETOIIOOMBBIC, TEHENIOOWBBIE U TEHEBBIHOCIIMBHIE KOMHATHBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUJICKIUU KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH W3 pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI omysauidi. OCHOBHBIE MOKA3aTEH MOMYJISIIHH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpPTHOCTh, MUTPAITHSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MONYJSALMU U €€ peryiauus. buotnueckuii noTeHuuan nonyaauuu. MoaenupoBaHue AUHAMUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoNOTMYECKOM HUIIE BUAa. MecrooOuTanue. MHoOromepHasi MOJENb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KMBOTHBIX. buosiornueckue uHBa3uu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomymsuun», «Bo3pacTHele mnupamuael nomyasuun», «CKOpOCTbh 3aceieHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Dxoji0rus co061eCTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MexAy OpraHu3MaMu B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B HKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHHU.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpOTa BELECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHUCTEMBL. JKOCuUcmeMbl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMHU U NIPUPOJHBIMUA SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUA  OCHOBHBIX  B3aUMOJEHCTBMHA  OpPraHM3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JACHCTBH.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO3a», «DKOCUCTEMAa IMIHPOKOIUCTBEHHOTO JIECay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemecTtB B 3kocucreMey», «llenn nurtanus (nmacTOuiHasl, JETPUTHAS)»,
«OKOJIOTHYECKas MUPaMUIa YHCe», « DKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapun pacTEHUM, KOJUICKIIMM HACEKOMBIX, Yydelia MTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IpakTHyeckas padora «M3yuenue u onucanue ypo0osKOCUCTEMBD».

JladopaTopHnas padora «/3yueHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

JIKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IM0JI€ WM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo OMocdepsl U €ro GyHKIHH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTaepoia, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B npupojae», «KpyroBopot kucinopoaa B npupoae», «KpyroBopot BoAbl B IPUPOJEY,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3AyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspyienue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue Kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIEC TTPUHIUIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA U MpUPOAbI. PanmonansHOoe
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aTBHBIX KOJIOTHUECKUX KpU3UcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TIOCIEICTBHSL.

PazBuTne MeETOJOB MOHUTOPHHTA pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAYUU NO COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuier u  cxembl: «3arpsizHeHue arMmocepbl», «3arps3HeHHe Tuapocepb,
«3arpsizHeHue 1ouBbl», «llapHukoBbIl  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUINY, «MOJIeNn yIpaBIsieMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugeayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MUCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMU, IpuCymumMu CHUCTEMCE
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMA8UmMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIBHOCTH B COOTBCTCTBHU C TPpaJUIIHOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeﬁ MMO3UIMHU JIMYHOCTHU, MaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAClE€OUI0 U TpaJulUsM
MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, MpUpoae U OKPYKaroLIen cpee.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH O0YJalONIUXCsl PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIONIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCUICKOTO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OO0ydaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHITIOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIOJIEH ¢ pa3HbIMH YOCKACHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMH U COLMATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OMOJOIMYECKOTO COJCPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESATEILHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes; POoAMHOMN, ropAocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKMX YUYEHBIX B CTAaHOBJICHHWE M pa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHWIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJIEHHE IPOSIBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOroieHHe TUTHeHUYECKUX MPaBWJI U HOPM, COAJaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYyalUsIX, YIPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTH TEXHOJIOIMYECKON M COLMAIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oymyiiet mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCTIOJIh30BaTh MPUOOpPETaeMbIe TIPU M3YYCHUN OMOJIOTUU 3HAHUS U YMCHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPHUSATUE JIEUCTBHM, MPUHOCIIIMX BPENl OKPYKAIOIIEH NPUPOJHON cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJIOTUYECKOW HaNpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXAY JIFOJIbMU U TIO3HAHUS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U PelIeHUH MPpoOieM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOieMbl pa3BUTHSL YETIOBEUECTBA, MOKMCKA MyTel BBIX0Ja U3 TI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS OOIIei
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMmble 3HAHWSA MJIs aHalu3a U OOBACHEHUS SBJICHUU
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHUS Uil PEIICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEepPHIBHOMY OOpa30BaHUI0 M caMOOOpa3oBaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHHMS MHPOBO33PCHHS  OOYYAIOIIUXCS  MEXIUCIUILINHAPHBIC
(MeXIIpeIMEeTHBIC) OOIIICHAYYHBIE TIOHSTHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, IPOIECC, CUCTEMa, HAy4HBIA (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIIeIOBaHUE, HAOIIONEHNE, W3MEPEHHE, SKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (HyHKIUOHATEHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs WCIIO0JIb30BaTh OCBOCHHBIE MEXTUCIUTITHHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC Y4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOydvarorerocst OyayT copMHUpoBaHBI MMO3HABATEIIbHBIC YHUBEPCATbHBIE YYeOHBIC NCHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIHHOCTb.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS IPOTPaMMBI CpeIHero oO0Imero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OByaieHHe YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIUpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHanIu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTD Pe3yJIbTaThl ACITEIbHOCTU C MOCTABICHHBIMU 1IENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AaKTOB M SIBJICHUN >KUBOU
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs (MHIYKTUBHBIC, JEIyKTHBHBIC, IO AaHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE TEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIE BUIBI JEATEIHHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTNOTE3y €€ pelICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHWIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICTICHANIPABIICHHBIN TMOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JCWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpeUIaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHHS, CTaBHTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBApSIX M CHPAaBOYHUKAX, KOMIBIOTCPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit mHGopMaIK, HeOOXO0JMMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 3a]1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAIbHYIO (OPMY TPEICTABICHHUS OHOJIOTHMYECKOU
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UILIMHN APYrUX YUACTHUKOB JHATIOTA WM JUCKYCCUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOaMM OOIIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETHYECKOE IIOBENCHHWE B PAa3jIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO AEATENbHOCTb, BBIABJIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIQJIETh HABBIKAMH TI03HABATENILHON pedIeKCHU KaK OCO3HAaHUS COBEPIIAEMbIX JICHCTBUNA
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€E PE3y/IbTaTOB ACSITEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUH JIPYrOro YEJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecrieueHne npouaIbHOr0 00y4eHuUsT 00yJarOIMUXCs
ouonorun. OHM BKIIOYAIOT: creuuduyeckue uis OWOJOrMM HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3ynbTaThl MPEeACTaBICHBI 0 TOAaM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHOro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KAapTUHBI MHUpa, B TO3HAaHUM 3aKOHOB NPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO MTPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOexHbIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboJIu3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yaenust (H. 1. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaclyieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieAcTBeHHOW wuaMeHunBoctu H. . BaBunoa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHIE, SKCIIEPHUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAIOIMX B OpPraHU3Max pacTEeHUH, MXUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLICHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
WHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM U PpakTopaMu cpeibl OOUTAHHMS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX I'PYIIIL,;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTUYECKMMH TPOIECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOJHATH JIAOOpATOPHBIE U MPAKTUYECKHE padoThl, cOONIOATh MpaBUia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIICIOBATEILCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
o0nacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIILCKOTO X035 CTBA, MUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmetHble pe3ynabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUH 3KOJIOTMYECKUX MPOOJEM YeIOBEYECTBA, a TAKXKE B PELICHUH BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
pUpoJe, OOLIECTBY, YENIOBEKY, O BKJIJ€ POCCHUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOI OMOJIOTMYEeCKMX 3HaHHUI, KOTOpas BKJIIOYAET OINpelesieHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX M HalpaBIECHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl 3HEPrun), runoressl (runoresa «mupa PHK» V. I'mnGepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000PA30BaHMUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUT
Ha TeHO(OH] MOMYJISIUH, TPUCIIOCOOJCHHOCTH OPraHU3MOB K Cpe/ie OOMTaHUs, YepelOBaHUs
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIaMH aHTPOTIOT€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM W MPUCHOCOOICHUSMHU K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX U3MEHEHHH B SKOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA UYEIIOBEUECKUX Pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIEAOBaHS, aHATU3UPOBATH MOJYYCHHBIC PE3YIIbTAThI U JIENaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIIOCO0AaX MPEAOTBPALICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOODP OyayIiel mpohecCHOHaIbHOMN JIeATEIILHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTHMYECKOTOo OO0pa3oBaHMs B OpraHH3alUsAX CpPEIHEro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

1 EHONOMSL KAK HAVa 1 http://window.edu.ru —

A http://nrc.edu.ru/est/r4/index.html
http://window.edu.ru —

2 JKuBple cHCTEMBI U X U3yYEHUE 2 http://www.floranimal.ru -
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html

3 Buosnorus xierku 2 0.5 ;
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 .
www.school-collection.edu.ru —

5 Crpoere u ¢ . 8 5 http://nrc.edu.ru/est/r4/index.html

TPOEHUE U KIIUH KIETKH )
p YHKIL www.school-collection.edu.ru —

6 OOMeH BelecTB U MpEeBpaIleHUE SHEPTUU 9 1 http://nrc.edu.ru/est/r4/index.html

B KJIETKE www.school-collection.edu.ru —

7 HacnencrBennas nadopmanus u 9 05 http://nrc.edu.ru/est/r4/index.html
peanuzanus e€ B KIeTKe ' www.school-collection.edu.ru —

. http://nrc.edu.ru/est/r4/index.html

8 JKU3HEHHBIN UK KIETKH 6 1 ;
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

? CTpoeHne i pyHKIHH Opraiu3MOB 17 15 www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

10 Pa3mHOkeHMe U pa3BUTHE OPraHU3MOB 8 1.5 i
www.school-collection.edu.ru —

11 ['eneTnka — HayKa O HacIEACTBEHHOCTH U 2 0.5 http://nrc.edu.ru/est/r4/index.html



http://window.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://window.edu.ru/
http://www.floranimal.ru/
http://nrc.edu.ru/est/r4/index.html
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html

HU3MCHYUBOCTHU OPraHn3MOB

www.school-collection.edu.ru —

http://nrc.edu.ru/est/r4/index.html

12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 i
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1 i
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

14 T'eHeTnka dyenoBeka 3 0.5 D i
www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

15 Cenekiusi OpraHu3MOB 4 1 ;
www.school-collection.edu.ru —

16 buoTexHomorusa 1 CHHTETHYECKAS 4 http://nrc.edu.ru/est/r4/index.html

onosorus www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html

17 Pe3epBHOE Bpems 1 i
www.school-collection.edu.ru —

OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME



http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (PPOBbIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
1 3apoKIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 http://nrc.edu.ru/est/r4/index.html
MpeACTaBICHUHN B OMOJIOTHH www.school-collection.edu.ru —
.. http://nrc.edu.ru/est/r4/index.html
2 MHUKpPOABOIIOIHS U €€ Pe3yIbTaThl 14 2 i
www.school-collection.edu.ru —
.. http://nrc.edu.ru/est/r4/index.html
3 MakposBotonus U €€ pe3yabTaThl 6 )
www.school-collection.edu.ru —
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 http://nrc.edu.ru/est/r4/index.html
3emite ' www.school-collection.edu.ru —
5 [IpoucxoxaeHue yeaoBeka — 10 1 http://nrc.edu.ru/est/r4/index.html
AHTPOIIOTEHE3 www.school-collection.edu.ru —
DKOJIOTHUSI — HayKa O
5 B3aMMOOTHOILICHUSIX OPTraHU3MOB U 3 05 http://nrc.edu.ru/est/r4/index.html
HaJIOPraHU3MEHHBIX CUCTEM C ' www.school-collection.edu.ru —
OKpYy’Karolen cpeon
http://nrc.edu.ru/est/r4/index.html
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 9 15 i
www.school-collection.edu.ru —
. http://nrc.edu.ru/est/r4/index.html
8 DKOJIOTHS BUJOB U HOITYJISLIUI 9 0.5 ;
www.school-collection.edu.ru —
9 DKOIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 05 http://nrc.edu.ru/est/r4/index.html
CHUCTEMBI ' www.school-collection.edu.ru —
http://nrc.edu.ru/est/r4/index.html
10 buocdepa — rnobanbHas skocucTemMa 6 i
www.school-collection.edu.ru —
11 UYenoBek n OKpykarolas cpena 6 http://nrc.edu.ru/est/r4/index.html



http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html

www.school-collection.edu.ru —

12

PesepBHOE Bpems

http://nrc.edu.ru/est/r4/index.html
www.school-collection.edu.ru —

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

92

7.5



http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Kontp
Ne )
Tema ypoxa 0J1bHBI Ipakru | [arta JIEKTPOHHBIE IU(PPOBLIE
n/n Bcero e YyecKue U3YYCHUA Oﬁpa3OBaTeJII)HI)Ie PeECYpPChI
pador padoTsbI
bl
buosorus kak KOMIUIEKCHas HayKa M KaKk http://nrc.edu.ru/est/r4/index.html
1 1 .
4aCTh COBPEMEHHOTO OOITECTBA 02.09.2024 | www.school-collection.edu.ru —
9 K« . 1 http://nrc.edu.ru/est/r4/index.html
VIBBIC CHCTCMBI H HX CBOHCTRA 04.09.2024 | www.school-collection.edu.ru —
3 VpoBHeBAs ODIAMIAa cHeTe 1 http://nrc.edu.ru/est/r4/index.html
POBHCBA OPratHaIND HHUBHX GHCTeM 06.09.2024 | www.school-collection.edu.ru —
4 Hctopust OTKPBITUS U U3YyYEHUSI KIIETKH. 1 http://nrc.edu.ru/est/r4/index.html
Kinerounas Teopust 09.09.2024 | www.school-collection.edu.ru —
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
6uonorun. [Ipaktuueckas padbora «3yuenue
METOJIOB KJIETOYHON OMOJIOTHHA http://nrc.edu.ru/est/r4/index.html
5 1 0.5 i
(xpomatorpadus, anexTpodopes, 11.09.2024 | www.school-collection.edu.ru —
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
[11IP)»
5 X . 1 http://nrc.edu.ru/est/r4/index.html
HIMITHCCICHIL COCTAB KT 13.09.2024 | www.school-collection.edu.ru —
7 MuHepalibHbIE BEIIECTBA KIIETKHU, UX 1 http://nrc.edu.ru/est/r4/index.html
Ouonornyeckas poib 16.09.2024 | www.school-collection.edu.ru —
8 Opranuyeckuie BelIecTBa KJISTKH — OCNKU. 1 0.5 http://nrc.edu.ru/est/r4/index.html



http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html

Jlaboparopnas pabota «OOHapyx)eHUE 18.09.2024 | www.school-collection.edu.ru —
OEITKOB C TIOMOIIbIO KAY€CTBEHHBIX PEAKITHID)
9 CoiicTBa, Knaccudurarys u GyHKIUN http://nrc.edu.ru/est/r4/index.html
0eJKOB 20.09.2024 | www.school-collection.edu.ru —
10 Oprannydeckue BenecTBa KIeTKH — http://nrc.edu.ru/est/r4/index.html
YTIIEBO/IBI 23.09.2024 | www.school-collection.edu.ru —
11 0 http://nrc.edu.ru/est/r4/index.html
PTAHIHCCIHE BEMECTRA [ICTI = JHIIIH 25.09.2024 | www.school-collection.edu.ru —
Hyxneunossie kucnorsl. JJHK u PHK. .
http://nrc.edu.ru/est/r4/index.html
JlabopaTtopHnas pabota «lccnenoBanue .
12 0.5 27 09.2024 www.school-collection.edu.ru
HYKJIICMHOBBIX KUCJIOT, BEIACJICHHBIX U3 . . Content.edSOO.rU—
KJICTOK PAa3JIMYHBIX OPraHu3MOB»
13 Crpoenue u ¢pyakuu ATO. Jlpyrue http://nrc.edu.ru/est/r4/index.html
nykieosuarpudocdars (HTD) 30.09.2024 | www.school-collection.edu.ru —
14 CexBenuponanue JIHK. MeToabl reHOMUKH, http://nrc.edu.ru/est/r4/index.html
TPaAHCKPUTITOMHUKH, IPOTCOMUKH 02.10.2024 | www.school-collection.edu.ru —
15 M - http://nrc.edu.ru/est/r4/index.html
CTOABL CIPYILYPHOM BHOJIOTHA 04.10.2024 |  www.school-collection.edu.ru —
16 Tumet xetox. TInoKADHOTIE . http://nrc.edu.ru/est/r4/index.html
+ POKAPHOTIHECKAT [ICTIA 14.10.2024 | www.school-collection.edu.ru —
CrpoeHue 3yKapuoTUYECKON KIIETKH. http://nrc.edu.ru/est/r4/index.html
17 [IpakTuueckas pabora «/3y4yeHne cBOWCTB 0.5 www.school-collection.edu.ru
. 16.10.2024
KJIETOYHOI MeMOpaHbI» content.edsoo.ru—
18 H . http://nrc.edu.ru/est/r4/index.html
OBCPRHOCTHBIIL aliapat ’ICTIEH 18.10.2024 | www.school-collection.edu.ru —
OnHOMeMOpaHHbIE OPTaHOMIBI KIETKH. http://nrc.edu.ru/est/r4/index.html
19 [IpakTtrnyeckas pabota «M3ydyeHue 1BUKEHUS 0.5 91.10.2024 www.school-collection.edu.ru

OUTOIINIa3MBI B pACTUTCIIBHBIX KJICTKAX»

content.edsoo.ru—



http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/

[TosryaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHAPUH, IacTuabl. JlaboparopHas

http://nrc.edu.ru/est/r4/index.html

20 0.5 www.school-collection.edu.ru
pabora «MccnemoBanue TIa3Mom3a | 23.10.2024 content edsoo MU—
ACIIa3MOJIM3a B PACTUTCIIbHBIX KIICTKAX»

21 Hemen6na & ODIAHO . http://nrc.edu.ru/est/r4/index.html

MEM HHBI T'aHON AbI TKHU .
P P AR 25.10.2024 | www.school-collection.edu.ru —

29 Crpocrute u dyHKIH 51pa http://nrc.edu.ru/est/r4/index.html

P YHIIHH AP 28.10.2024 | www.school-collection.edu.ru —
CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK http://nrc.edu.ru/est/r4/index.html

23 sykapuoT. JlJaboparopras padota «3yuenune 0.5 30.10.2024 www.school-collection.edu.ru
CTPOEHUS KJIETOK Pa3IMYHBIX OPraHU3MOBY» o content.edsoo.ru—
AccUMUNAINS U TUCCUMMIAIINS — JIBE
CTOPO etabommzma. T obmeHa

o BZ pe;?; ?Ianio ;P(I) I\f{aﬂ I/;rg;a (1:/[1/1;{ eHie http://nrc.edu.ru/est/r4/index.html

HIeeTD, - ODITOPHA b Y 01.11.2024 | www.school-collection.edu.ru —
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
MpUMepe aMUJIa3bl MM KaTanasbl)»
DepMEHTaTUBHBIN XapakTep peakuii
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas http://nrc.edu.ru/est/r4/index.html

25 pabota «3ydyeHue hepMeHTAaTUBHOTO 0.5 06.11.2024 www.school-collection.edu.ru
paciierieH sl IepoKCHaa BOJI0poia B T content.edsoo.ru—
PACTUTENILHBIX U )KHBOTHBIX KJIETKAX»

26 5 5 5 http://nrc.edu.ru/est/r4/index.html

CAIIAICTHBATOPBL I DU HHTHDITOPS! 08.11.2024 | www.school-collection.edu.ru —

97 ABTOTPOGHbI THI 0BMEHA BeLECTS http://nrc.edu.ru/est/r4/index.html

P B 11.11.2024 | www.school-collection.edu.ru —

28 POTOCHHT http://nrc.edu.ru/est/r4/index.html
OTOCHIIES 13.11.2024 | www.school-collection.edu.ru —

29 Xemocuntes. JlabopaTopHas paboTa 0.5 http://nrc.edu.ru/est/r4/index.html



http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.school-collection.edu.ru/
http://nrc.edu.ru/est/r4/index.html

«CpaBHeHHe nporeccoB GpoTocuHTE3a U
XEMOCHHTE3a»

15.11.2024

www.school-collection.edu.ru
content.edsoo.ru—

AHa’poOHBIE OpraHu3Mbl. Buabl OposkeHusI.

http://nrc.edu.ru/est/r4/index.html

30 Jlaboparopuias paGora «Cpabieriie 25.11.2024 | www.school-collection.edu.ru —
MIPOLIECCOB OPOIKEHUS U IBIXAHUS)

31 AdpoOHBIE OpraHU3MBbI. JTaIbl http://nrc.edu.ru/est/r4/index.html
SHEPreTUUECKOro oOMeHa 27.11.2024 | www.school-collection.edu.ru —
C) 0 .

30 Ciiijﬁ\fqh; pagHoro rpaHHeHTa :,?;T_OHOB http://nrc.edu.ru/est/r4/index.html

 PaboTa HIPOTORHON 29.11.2024 | www.school-collection.edu.ru —

CUHTA3BI
33 p http://nrc.edu.ru/est/r4/index.html
SARIIHE MATPREHOTO CHITESE 02.12.2024 | www.school-collection.edu.ru —
. http://nrc.edu.ru/est/r4/index.html
34 Tpanckpumiits — MaTpiHbii crires PHK 04.12.2024 | www.school-collection.edu.ru —
35 Tratc . http://nrc.edu.ru/est/r4/index.html
DAHCIAIHA 1 €0 STarst 06.12.2024 | www.school-collection.edu.ru —

36 KonupoBanue amuuokucioT. Posbs pudocom B http://nrc.edu.ru/est/r4/index.html
OouocuHTe3e Oenka 09.12.2024 | www.school-collection.edu.ru —
Opranuzanuys reHoMa y IpoKapuoT U http://nrc.edu.ru/est/r4/index.html

37 i
JYKapHoT 11.12.2024 | www.school-collection.edu.ru —
MonexynspHble MEXaHU3MBbI SKCITPECCUU http://nrc.edu.ru/est/r4/index.html

38 i
T€HOB Y 9YKapuoT 13.12.2024 | www.school-collection.edu.ru —
B _

39 (I;IpyCLI BHeKHeTOqH;e (opMbL AH3HIL 1 05 http://nrc.edu.ru/est/r4/index.html
OOJITATHBIC TAPA3HTLL. HIpAIHAcCas ' 16.12.2024 | www.school-collection.edu.ru —
pabota «Co3nanue MOJIeIH BUPYCa
Bupychble 3a0051€BaHuUS YelOBeKa, http://nrc.edu.ru/est/r4/index.html

40 . i
KUBOTHBIX, PACTEHUI 18.12.2024 | www.school-collection.edu.ru —

41 HanoTtexHOIOTHH B OMOJIOTHH U METUIINHE http://nrc.edu.ru/est/r4/index.html
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20.12.2024

www.school-collection.edu.ru —

http://nrc.edu.ru/est/r4/index.html

42 PKH3HEHHBIH KT KISTKH 23.12.2024 | www.school-collection.edu.ru —
. http://nrc.edu.ru/est/r4/index.html
43 Marprneti cusres JIHK 25.12.2024 | www.school-collection.edu.ru —
Xpomocowmsl. JlabopaTtopHast paboTa http://nrc.edu.ru/est/r4/index.html
44 «M3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 97 12,2024 www.school-collection.edu.ru
MUKpOIIpenapaTax» o content.edsoo.ru—
45 JleteHME KIETKH — MUTO3 http://nrc.edu.ru/est/r4/index.html
. i 10.01.2025 | www.school-collection.edu.ru —
Tunsl kieTok. KapruoknHe3 u HUTOKUHES. .
http://nrc.edu.ru/est/r4/index.html
JlabopaTtopHnas pabora «Habmoaenne mutos3a .
46 0.5 www.school-collection.edu.ru
B KJIETKaX KOHYMKa KOpeIlKa JyKa (Ha 13.01.2025
content.edsoo.ru—
TOTOBBIX MUKPOTIpEIIapaTax)»
47 p http://nrc.edu.ru/est/r4/index.html
CTYATHA PKHSHEHHOTO HHIIA KICTOK 15.01.2025 | www.school-collection.edu.ru —
48 0 http://nrc.edu.ru/est/r4/index.html
PratHsM KaK CiHHOE HEoe 17.01.2025 | www.school-collection.edu.ru —
. http://nrc.edu.ru/est/r4/index.html
Tkanu pacrenuid. JlaboparopHuas pabora )
49 1 . . 0.5 90.01.2025 www.school-collection.edu.ru
«M3ydeHne TKaHEH pacTCHUI .01. content.edsoo ru—
http://nrc.edu.ru/est/r4/index.html
TkaHM )XKUBOTHBIX U yesoBeka. JlabopaTopHas X
50 . 0.5 www.school-collection.edu.ru —
pabota «/3yuyeHne TkaHel )KUBOTHBIX) 22.01.2025
content.edsoo.ru
. I
o Op6raHLI I/?I/ICTCMH opraHoB. JlaboparopHas 05 http://nrc.edu.ru/est/r4/index.html
paboTa «VISYHCHHE OpTatoB IBETKOBOTO ' 24.01.2025 | www.school-collection.edu.ru —
pacTeHus»
52 Omnopa Tena opraHu3mMoB http://nrc.edu.ru/est/r4/index.html
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27.01.2025

www.school-collection.edu.ru —

http://nrc.edu.ru/est/r4/index.html

>3 JIBIieHIe OPrafi3MOn 29.01.2025 | www.school-collection.edu.ru —
54 TTuTanme OpraHH3MOB http://nrc.edu.ru/est/_r4/index.htm|
31.01.2025 | www.school-collection.edu.ru —

55 IIutanme MO3BOHOYHBIX JKHBOTHEIX. http://nrc.edu.ru/est/r4/index.html
[MumeBapuTenbHas cucTeMa yeaoBeKa 03.02.2025 | www.school-collection.edu.ru —

56 JTbIXaHHE OPraHU3MOB http://nrc.edu.ru/est/_r4/index.htm|
05.02.2025 | www.school-collection.edu.ru —

57 JIprxaHue Mo3BOHOYHBIX KUBOTHBIX U http://nrc.edu.ru/est/r4/index.html
YeJIoBeKa 07.02.2025 | www.school-collection.edu.ru —

58 TpaHCOpPT BEIIECTB Y OPraHU3MOB httD://nrc.edu.ru/est/_r4/index.htm|
10.02.2025 | www.school-collection.edu.ru —

59 KpoBeHocHas cucteMa mo3BOHOYHBIX http://nrc.edu.ru/est/r4/index.html
JKHBOTHBIX U YEJIOBEKa 12.02.2025 | www.school-collection.edu.ru —

60 Bhiie/ICHHE Y OPraHH3MOB http://nrc.edu.ru/est/_r4/index.htm|
14.02.2025 | www.school-collection.edu.ru —

61 3amuTa y opranuIMoB http://nrc.edu.ru/est/_r4/index.htm|
26.02.2025 | www.school-collection.edu.ru —

62 VIMMyHHAS CHCTEMa HeToBeKa http://nrc.edu.ru/est/-r4/index.html
28.02.2025 | www.school-collection.edu.ru —

63 PasPAKHMOCTh 1 Iy y OPIaHH3MOB http://nrc.edu.ru/est/-r4/index.html
03.02.2025 | www.school-collection.edu.ru —

64 ['yMopanbHas peryasuus 1 3HI0KpUHHAS http://nrc.edu.ru/est/r4/index.html
CHCTEMa KUBOTHBIX U YEJIOBEKA 05.02.2025 | www.school-collection.edu.ru —

65 DOPMBI PASMHOKEHHS OPraHI3MOB http://nrc.edu.ru/est/-r4/index.html
07.02.2025 | www.school-collection.edu.ru —

66 [TonoBoe pazMHOXKEHHE http://nrc.edu.ru/est/r4/index.html
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10.02.2025

www.school-collection.edu.ru —

http://nrc.edu.ru/est/r4/index.html

67 Metios .
12.02.2025 | www.school-collection.edu.ru —
I'amerorenes. O0pa3zoBaHHe U pa3BUTHE .
http://nrc.edu.ru/est/r4/index.html
MOJIOBBIX KJIeTOK. JlaboparopHas pabora )
68 " 0.5 14.02.2025 www.school-collection.edu.ru
«M3y4ueHne cTpOCHHS MOJIOBBIX KJIETOK Ha .02. content.edsoo. MU—
TOTOBBIX MUKpPOIIpErapaTax»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB — http://nrc.edu.ru/est/r4/index.html
OHTOT'€HE3 26.02.2025 | www.school-collection.edu.ru —
70 3akyagKa OpraHoB U TKaHEHW U3 3apOIbIIIEBBIX http://nrc.edu.ru/est/r4/index.html
JINCTKOB 28.02.2025 | www.school-collection.edu.ru —
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas http://nrc.edu.ru/est/r4/index.html
71 paboTa «BbIsiBIEHNE TPU3HAKOB CXOICTBA 0.5 03.03.2025 www.school-collection.edu.ru —
3apOIBIIIEH TO3BOHOYHBIX KHBOTHBIX)» R content.edsoo.ru
PasmHOkeHHe U pa3BUTHE PACTEHUH. .
79 TaGopaTonia 560 4 «C poe & ODIAHO 05 http://nrc.edu.ru/est/r4/index.html
TOpHAs Ta «CTpoeHu TaHOB . .
paTop P P . P 05.03.2025 | www.school-collection.edu.ru —
Pa3MHOKEHHS BBICIIIUX PACTCHUID)
Hctopus cTaHOBIICHUS U Pa3BUTUS T€HETUKU http://nrc.edu.ru/est/r4/index.html
73 i
KaK HayKu 07.03.2025 | www.school-collection.edu.ru
OCHOBHBIE IIOHATHSA U CHUMBOJIBI T€HETHKH. http://nrc.edu.ru/est/r4/index.html
74 JlaGopaTtopHnas pabdota «JIlpo3odriia kak 0.5 12.03.2025 www.school-collection.edu.ru —
00BEKT FEHETUYECKUX UCCIIEN0OBAHUIDY T content.edsoo.ru
3aKOHOMEPHOCTH HACJICIOBAHMS TIPU3HAKOB.
MoHOTHOPHIHOE CKPEIIMBAHHUE. http://nrc.edu.ru/est/r4/index.html
75 IIpaktuyeckas pabora "3yuenue 0.5 14.03.2025 www.school-collection.edu.ru —
PE3yNbTaTOB MOHOTUOPUTHOTO CKPEITUBAHUS o content.edsoo.ru
y Apo30¢uis"
76 [uTonoruueckue 0OCHOBBI MOHOTHOPHIHOTO http://nrc.edu.ru/est/r4/index.html
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CKpEILLIMBaHUS

17.03.2025

www.school-collection.edu.ru —

Amnanusupyrouiee ckpeniuBanue. Hernomnnoe

http://nrc.edu.ru/est/r4/index.html

77 .

JOMUHHPOBAHUE 19.03.2025 | www.school-collection.edu.ru —
3] T

78 I[Igm szIJ/IIHoe CKPCIMBATIHE. LIparTHHccKas 05 http://nrc.edu.ru/est/r4/index.html
paboTa «/I3ySCHUC pe3ylIbTaToB ' 21.03.2025 | www.school-collection.edu.ru —
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30PHITBIY
[{utonornyeckre OCHOBBI TUTHOPUTHOTO http://nrc.edu.ru/est/r4/index.html

79 .
CKpEILIMBAaHUS 24.03.2025 | www.school-collection.edu.ru —

80 ClieMITeHHOE HACTEIOBARIE IOH3HAKOR http://nrc.edu.ru/est/r4/index.html

Hert e P 26.03.2025 | www.school-collection.edu.ru —

81 X http://nrc.edu.ru/est/r4/index.html

POMOCOMHasI TEOPHS HACIEICTBEHHOCTH 98.03.2025 | www.school-collection.edu.ru —

82 I http://nrc.edu.ru/est/r4/index.html

cHeTHia HoJa 31.03.2025 | www.school-collection.edu.ru —

83 Letio K eTOCTHAS CHCTEMA http://nrc.edu.ru/est/r4/index.html

HOTHIT KA METOCTHA CHETEM 02.04.2025 | www.school-collection.edu.ru —

84 ['eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTECHUM, http://nrc.edu.ru/est/r4/index.html
JKMBOTHBIX U YEJI0BEKA 04.04.2025 | www.school-collection.edu.ru —

85 MN3MeHYnBOCTb NMpU3HAKOB. BHibl http://nrc.edu.ru/est/r4/index.html
U3MEHYHUBOCTH 14.04.2025 | www.school-collection.edu.ru —

86 Moyt http://nrc.edu.ru/est/r4/index.html

OHUKAMHOHAAT HEMEHAHBOCTS 16.04.2025 | www.school-collection.edu.ru —
BapuanuoHHblii ps1 U BapuanioHHasi KpyuBasi.
JIa0 3] 5!

87 abopatoprat p% ora « CCHeHOBaHHVe 05 http://nrc.edu.ru/est/r4/index.html
3AKOHOMEPHOCTEH MOMQUIKAIHOHOIA ' 18.04.2025 | www.school-collection.edu.ru —
n3MeHuuBOoCTH. [locTpoenune BapralimOHHOTO
pslia ¥ BapuallMOHHOW KPUBOMI»

88 T'eHoTHnMueckast U3MEHUYUBOCTD. http://nrc.edu.ru/est/r4/index.html
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KoMOuHaTuBHAas U3MEHYUBOCTD 21.04.2025 | www.school-collection.edu.ru —
MyraunonHas U3MeHUYMBOCTD. [IpakTuueckas

89 ag);; «Myramm 030 @HHBIp(Ha FOTOBLIX 05 http://nrc.edu.ru/est/r4/index.html
p yrauuH y Ap ' 23.04.2025 | www.school-collection.edu.ru —
MUKpOIpernaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpoIecca. http://nrc.edu.ru/est/r4/index.html
DOOUTeHEeTUKA U DIIUTEHOMMUKA 25.04.2025 | www.school-collection.edu.ru —
I'enetuka yenoBeka. [Ipaktuueckas pabora http://nrc.edu.ru/est/r4/index.html

91 . 0.5 )
«CocTaBieHHE U aHAIHU3 POJOCIOBHOIN 28.04.2025 | www.school-collection.edu.ru —

92 MeTo I MeTHIHHCKOMN TeHeTHK http://nrc.edu.ru/est/r4/index.html

A At 30.04.2025 | www.school-collection.edu.ru —
3HaueHne MEIUIIMHCKON TeHETUKH B .
93 HDEIOTEDA élH;H e — http://nrc.edu.ru/est/r4/index.html
PeAOTED mv 05.05.2025 | www.school-collection.edu.ru —
3a00JI€BaHUI YETOBEKA
OcHoOBHBIE NTOHATHUSA cejiekinu. JlabopaTopHas .

94 aGota «V3VIeHIE Co TOBHK - HII: x P 05 http://nrc.edu.ru/est/r4/index.html
P . i P YIDTYP ' 07.05.2025 | www.school-collection.edu.ru —
pacTeHU U TOPOJ JOMAITHUX KUBOTHBIX)

Mertoapl CEeNEKIIMOHHOM PabOTHI. .
95 a6 g 1 5 IE)I CHIIC Mo 05 http://nrc.edu.ru/est/r4/index.html
aboparopHasa padora «/3yuyeHne Mero . )
Patop P " i HOB 12.05.2025 | www.school-collection.edu.ru —
CEJICKIIUU PaCTCHUI
OCTIKEHUS CEJIEKIIUN PACTEHUN U .
96 f(I/IBOTHLIX I aKTHIerCKI;H aGota http://nrc.edu.ru/est/r4/index.html
P . P 14.05.2025 | www.school-collection.edu.ru —
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHUe U UCIIOIb30BAHNE http://nrc.edu.ru/est/r4/index.html
TeHETUYECKUX PECYPCOB 16.05.2025 | www.school-collection.edu.ru —
BrortexHonorusa kak Hayka 1 OTpaciib .

98 boussonctsa. I1 aKTH?;I;CKaH I; 6ota 05 http://nrc.edu.ru/est/r4/index.html

p Acta. Llp p ' 19.05.2025 | www.school-collection.edu.ru —
«3yueHne 0ObEKTOB OMOTEXHOJIOTHIY
99 OcHOBHBIE HaNpaBIEHUS CHHTETUYECKON http://nrc.edu.ru/est/r4/index.html
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OUOJIOTUU 19.05.2025 | www.school-collection.edu.ru —

100 X DOMOCOMHAS 1 FeHHAS HIDKEHEDIs 1 http://nrc.edu.ru/est/r4/index.html

P P 21.05.2025 | www.school-collection.edu.ru —

101 Pesepaubriit ypok. [loBTopenue, o6001ieHue, 1 http://nrc.edu.ru/est/r4/index.html

CUCTEMATHU3AIUA 3SHAHUHI 23.05.2025 | www.school-collection.edu.ru —

http://nrc.edu.ru/est/r4/index.html

102 MeamumHCKHe GHOTeXHONorHH ! 26.05.2025 | www.school-collection.edu.ru —

OBIIEE KOJIMYECTBO YACOB I1

1 071 CTBO €O 0 102 13.5

[TPOTPAMME
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11 KVIACC

KoaudecTBo 4acoB

IIpak
Ne Tema ypoka Kontpo Tnyec | Jara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero JIbLHBIE KHue H3YyYCHUA 06p330BaTeJ'II)HI)Ie pecypcChbl
padoThl pador
bl
1 OpouoronHas reopust Y. Jlapsuna 1 02.09.2024 http://nrc.edu.ru/est/r4/index.html
4.
2 EZE;IZEHG CHUIBL SBOJHOHH BIAOB IO 1 04.09.2024 http://nrc.edu.ru/est/r4/index.html
3 Bopnba 3a cymecTBoBaHUE, €CTECTBEHHBIN U 1 http://www.school-
HCKYCCTBEHHBIN 0TOOD 06.09.2024 | collection.edu.ru/
DopMUPOBAHUE CUHTETUYECKON TEOPHUH .
4 1 http://nrc.edu.ru/est/r4/index.html
SBOITIOLHH 09.09.2024
2 :
5 TATIE! SBOTIOIHOHOTO nponieccd 1 http://nrc.edu.ru/est/r4/index.html
MHKPO3BOJIIOIHS K MAKPOIBOIIOIIUS 11.09.2024
6 [Momymsius — s1eMeHTapHas € IMHHIIA 1 ttp://nrc.edu.ru/est/r4/index.html
3BOJIIOLIUA 13.09.2024 | www.school-collection.edu.ru —
7 DnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1 16.09.2024 http://nrc.edu.ru/est/r4/index.html
3aKoH reHeTndeckoro pasHosecus Jlx. Xapau,
B. Baiin6epra. JlabopaTtopHas pabora http://nrc.edu.ru/est/r4/index.html
8 . 1 0.5 i
«BbIsBIIEHNE U3MEHUMBOCTH Y 0cO0€H 0HOTO 18.09.2024 | www.school-collection.edu.ru —
BHUJIa»
D¢ ekt ocHoBarenst. IPpdext OyTbUIOUHOTO http://nrc.edu.ru/est/r4/index.html
9 1 i
TOPJIBIIIKA 20.09.2024 | www.school-collection.edu.ru —
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Murpauuu. M305s01u nOmyJIsnuii:

http://nrc.edu.ru/est/r4/index.html

10 reorpaduueckas, OMOJOrHIecKas 23.09.2024 | www.school-collection.edu.ru —
EcrecTBenHbIi 0TOOP — HAIPaBIISIONTUN http://nrc.edu.ru/est/r4/index.html

11 i
(baxTop 3BONIONNN 25.09.2024 | www.school-collection.edu.ru —

12 TosoBoii 0T60p http://nrc.edu.ru/est/.r4/index.html

27.09.2024 | www.school-collection.edu.ru —
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKpOdBoTIOIUK. JlabopaTtopHas http://nrc.edu.ru/est/r4/index.html

13 0.5 !
pabora «M3yuenne apoMop(o30B u 30.09.2024 | www.school-collection.edu.ru —
WIM0AJANTAIMI Y PACTEHUM U )KMBOTHBIX)

[Ipumeps! npucnocobaeHn y OpraHn3MoB:
Mopdostorudeckue, GU3N0JIOTUIECKUe,

14 OMOXUMHYECKHE, TIOBEIEHUYECKHUE. 05 http://nrc.edu.ru/est/r4/index.html
JlabopaTtopHnas paborta «IIpucnocobneHus 02.10.2024 | www.school-collection.edu.ru —
OpPraHU3MOB U UX OTHOCHUTEJbHAS
11eTIECO00PA3HOCTHY
Bun, ero kxpurepun 1 CTpyKTypa. .

15 HagopaTopI:{a;I §a60Ta «Igpfa]:;fmne BUJIOB 110 0.5 http://nrc.edu.ru/est/-r Alindex. hml

04.10.2024 | www.school-collection.edu.ru —

MOP(OJIOrHIECKOMY KPUTEPUIOH»
16 Crpykrypa Bua http://nrc.edu.ru/est/_r4/index.htm|
14.10.2024 | www.school-collection.edu.ru —

17 BunooOpa3oBanue Kak pe3yibTar
MHKPO3BOJTIOIHN 16.10.2024

18 CBs13b MUKPO?BOJIIOIUH U STTUAESMHOIOTHH 18.10.2024

19 Makpossomtouus. [laneonronornyeckue http://nrc.edu.ru/est/r4/index.html
METO/IbI U3y4EHHUSI IBOIOLUU 21.10.2024 | www.school-collection.edu.ru —

20 buoreorpaduueckre MeToab! U3y4EeHUS
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OBOJIIOIINH

23.10.2024

OMOPHOIOTHYECKUE U CPABHUTEIHLHO-

http://nrc.edu.ru/est/r4/index.html

21 MOP(QOIIOFIHECKHE METOLb! H3YCHIA 25.10.2024 | www.school-collection.edu.ru —
IBOJTFOITIHT
M - 0
29 OJICHYIIIPHOTCHETIHCCICHE, DHOXHMIHACCKHE http://nrc.edu.ru/est/r4/index.html
1 MATEMATIHCCIHE METOR HIYHEHIA 28.10.2024 | www.school-collection.edu.ru —
IBOJTFOITUHT
23 06 http://nrc.edu.ru/est/r4/index.html
HIHE SAKOHOMEPHOCTH SBOIOLIH 30.10.2024 | www.school-collection.edu.ru —
24 AnantuBHas paananus. HepaBHOMEpHOCTB http://nrc.edu.ru/est/r4/index.html
TEMIIOB BOJIIOINN 01.11.2024 | www.school-collection.edu.ru —
o5 Hayunble runore3sl NpouCX0KACHUS KU3HH Ha http://nrc.edu.ru/est/r4/index.html
3emiie 06.11.2024 | www.school-collection.edu.ru —
26 JloHaydHbI€ MPEICTABICHUS O 3aPOKICHUN http://nrc.edu.ru/est/r4/index.html
KUZHU 08.11.2024 | www.school-collection.edu.ru —
27 O 7
CHOBHBI€ ATAITbl HEOPTaHUYECKOU IBOITIOIIH 11.11.2024
28 r http://nrc.edu.ru/est/r4/index.html
HTIOTEIH SHPONCICHIA JM 13.11.2024 | www.school-collection.edu.ru —
nu 3 & .
29 Hcgopm eMIH H6MeTOH;II e¢ Iyemtt 05 http://nrc.edu.ru/est/r4/index.html
AVOPATOPHESL pabTd «VISyICHHE 1 OIUCAHHE ' 15.11.2024 | www.school-collection.edu.ru —
HCKOTIAEMBIX OCTATKOB JAPEBHUX OPraHU3MOB)»
30 0 . http://nrc.edu.ru/est/r4/index.html
AAAIBHBIC STATIB OPTAHICCKON SBOOIHH 25.11.2024 | www.school-collection.edu.ru —
31
OBOJIIOLUS DYKapHOT 97 11.2024
32 OcCHOBHBIE ATarbl 3BOJTIOLUN PACTUTEIBHOTO 05 http://nrc.edu.ru/est/r4/index.html
mupa. [lpaktudeckas padora «3yuenue ' 29.11.2024 | www.school-collection.edu.ru —
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0COOEHHOCTEH CTPOCHHS PACTCHUI Pa3HBIX
OT/ICJIOBY

33

OCHOBHBIC ATaIIbI 9BOJIIOLWHA )KUBOTHOI'O MHpa

02.12.2024
DBOJIOIHS )KUBOTHBIX. [IpakTrueckas pabora
34 «M3yueHre 0COOCHHOCTEH CTPOCHUS 0.5
. P 04.12.2024
MTO3BOHOYHBIX JKHBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3emIie 1o 3paM U http://nrc.edu.ru/est/r4/index.html
nepuogam 06.12.2024 | www.school-collection.edu.ru —
36 MaccoBble BBIMUPAHUS — HKOJIOTMYECKUE http://nrc.edu.ru/est/r4/index.html
KPHU3HCHI POIITIOTO 09.12.2024 | www.school-collection.edu.ru —
37 CoBpEMEHHBII 3KOJIOTHYECKUN KPU3HUC, €T0 http://nrc.edu.ru/est/r4/index.html
0COOEHHOCTH 11.12.2024 | www.school-collection.edu.ru —
38 CoBpeMeHHast CUCTeMa OPraHUYeCKOTO
MPOIILJIOTO 13.12.2024
OCHOBHBIEC CUCTEMATHYECKHE TPYIIIIBI )
39 ODLAHHIMOE. AHTDOIONOMNIS — HAVKA O http://nrc.edu.ru/est/r4/index.html
P ' P Ve 16.12.2024 | www.school-collection.edu.ru
YEJIOBEKE
40 PasButune npencTaBieHuit 0 MPOUCXOKICHUH
YeJIoBeKa 18.12.2024
MecTo uenoBeKa B CUCTEME OPraHUYeCKOTO
mupa. JJaboparopHas padora «M3ydenue
41 N
0COOEHHOCTEH CTPOSHHUS CKeJieTa YeIOBEKa, 20.12.2024
CBSI3aHHBIX C IPSIMOXOKICHUEM
42 BIDKYIIIE CUJIBI aHTPOIIOTEHE3a 0.5
Heiniymt P 23.12.2024
CooTHolIeHne OMOJIOTHYECKUX M COI[UATBHBIX
43
(akTOpOB B aHTPOIIOTEHE3E 25.12.2024
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http://nrc.edu.ru/est/r4/index.html

44 .

OcHoBibie CTaAui aTpoNIOrenesa 27.12.2024 | www.school-collection.edu.ru —

45 [TaneoreHeTuka u najaeoreHOMUKa

TCHETHKA U I TCHOMUK, 10.01.2025
46 DBOJIONHUS COBPEMEHHOTO YeJI0BEKa
BOJIIOINS] COBPEMEHHOTO YEJIOBEK 13.01.2025
Yenoseueckue pacel. [Ipa eckas pabota .

47 HH BEHCCKHE pachl. LIpaKTHieci ﬂpu T http://nrc.edu.ru/est/r4/index.html
«M3y4ueHne IKOJOTUICCKIX aTalTaIllui 15.01.2025 | www.school-collection.edu.ru —
YEJIOBEKa»

48 MexauCIUIIIMHAPHBIE METOIbI AHTPOTIOJOTUN 0.5

e P AL AP 17.01.2025
49 JaD O ICHIE 1 a3 e 5K0T0 http://nrc.edu.ru/est/r4/index.html
KJICHHUE U Pa3BUTHE SKOJIOTHH i
e P g 20.01.2025 | www.school-collection.edu.ru —
Mertonp! skonoruu. JlaboparopHas padota
50 «M3yueHne MEeToJ0B 3KOJIOTHYECKUX
. oA 22.01.2025
UCCIIEIOBaHUI»
3HayeHUE YKOJIOTHYECKUX 3HAHUN I http://nrc.edu.ru/est/r4/index.html

51 0.5 i
YeloBeKa. JKoJIoruueckue (hakTopbl 24.01.2025 | www.school-collection.edu.ru —
Abuotnyeckue aktopsl. CBET Kak
aKoJornueckuit pakrop. JlabopaTopHas padbora

52 .

«BbIsIBIEHUE TPUCTIOCOOICHUI OPraHU3MOB K 27.01.2025
BIIUSIHUIO CBETa»
Abuotuueckue paktopsl. Temneparypa Kak
aKoJIornueckuit pakrop. JlabopaTtopHas padora
53 .
«BbIsBIEHNE TPUCTIOCOOIEHUI OPraHU3MOB K 29.01.2025
BITUSIHUIO TEMIIEPATYPhI»
AbuoTtnueckue Gpakropsl. BraxkHoCTh Kak http://nrc.edu.ru/est/r4/index.html

54 . 0.5 i

sKkosiorndeckuit paxtop. JlaboparopHas padoTa 31.01.2025 | www.school-collection.edu.ru —
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«AHaToMHU4ecKre 0COOCHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHHS

55 C 0 :
pebl 0OUTaHUs OPraHU3MOB 0.5 03.02.2025
56 b :
MOJIOTUIECKUE PUTMBI 0.5 05.02.2025
7 X
5 W3HEHHBIE (POPMBI OPraHU3MOB 07.02.2025
58 BroTideckie (GaKTopE! http://nrc.edu.ru/est/r4/index.html
P 10.02.2025 | www.school-collection.edu.ru —
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUIN ISt

59
CYIIIECTBOBAHUS OPTaHU3MOB B CpeJie OOUTaHUS 12.02.2025

60 C)

KOJIOTUYECKHUE XapaKTEPUCTUKH MOMYISIIUN 14.02.2025
OcHOBHBIE TIOKa3aTeNIN MOMYJISIINN:

61
YHCIIEHHOCTb, IUIOTHOCTb, BO3pACTHAS U 96.02.2025
MOJIOBAsi CTPYKTYpa
O :

62 CHOBSHG Hokasatet HO:YMHHH http://nrc.edu.ru/est/r4/index.html
POIRAACMOCTD, TPHPOCT, TEMIT pOcTd, 28.02.2025 | www.school-collection.edu.ru —
CMEPTHOCTb, MUT'PALIUU

63
DKOJOTHYECKast CTPYKTYpa MOMYJISIIIHH 03.03.2025

64 1 . http://nrc.edu.ru/est/r4/index.html

FIHANIIRA HOTY PALII 1 €6 pery bt 05.03.2025 | www.school-collection.edu.ru —

65 KpuBbie pocTa YMCIIEHHOCTH NOMYJISALUN. http://nrc.edu.ru/est/r4/index.html
KpuBbie BbIKMBaHUSA 07.03.2025 | www.school-collection.edu.ru —

66 Dkonoruveckast HAIIa Buaa. JlaboparopHas
pabota «IIpucnocobneHus ceMsiH pacTeHU K 12.03.2025
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pacceneHuIo»

http://nrc.edu.ru/est/r4/index.html

o7 B xax cerema nonysiit 14.03.2025 | www.school-collection.edu.ru —
68 3aKOHOMEPHOCTH TIOBEJICHHS M MUTPALIAN 05
JKMBOTHBIX 17.03.2025
69 Coo011ecTBO OpraHu3MOB — OHOIICHO3 10.03.2025
70 DKOCHCTEMa KaK OTKpEITAs CHCTEMa http://nrc.edu.ru/est/_r4/index.htm|
21.03.2025 | www.school-collection.edu.ru —
71 KpyroBopoT BelecTB U MOTOK SHEPTHU B
KOCHUCTEME 24.03.2025
79 OCHOBHBIE TIOKA3aTeIH SKOCUCTEMBI.
DKOJIOTHYECKUE TTUPAMHUIBI 26.03.2025
73 VI3MeHEHIS COOBIECTS — CyKIeceHi http://nrc.edu.ru/est/_r4/ index.html
28.03.2025 | www.school-collection.edu.ru —
74 [Tpupoaueie BKOCI/ICTCMEI. DKOCHUCTEMBI 03€P U
peK. DKOCHUCTEeMBbI MOpEel U OKEaHOB 31.03.2025
75 [IpupoaHbIe 2KOCUCTEMBI. DKOCUCTEMBI TYHJP,
JIECOB, CTENEH, IyCThIHb 02.04.2025
76 AHTPOTIOTEHHBIE SKOCHCTEMEL http://nrc.edu.ru/est/-r4/index.html
04.04.2025 | www.school-collection.edu.ru —
77 Ypboskocucremsl. [IpakTuueckas pabora 0.5
«U3yuyenne u onucanue ypooIKOCUCTEMBD» 14.04.2025
78 3aK0H0MePHOCT£/I (hopMHUpPOBaHUS OCHOBHBIX
B3aUMO/JICHICTBUI OPraHU3MOB B SKOCHCTEMAX 16.04.2025
MexaHn3Mbl BO3AEHCTBUS 3arpPsI3HEHUI
79 pa3HbIX TUIIOB HA CyOOPraHU3MEHHOM, 18.04.2025

OpPraHu3MCHHOM, NOMMYJISAIIMOHHOM U
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9KOCHCTEMHOM YPOBHSIX

Bbuocdepa — obmennanerapnas 000104Ka

80 3emin 21.04.2025
81 Yuenue B. U. Bepranckoro o 6uochepe 93.04.2025
82 3aKOHOMEPHOCTH CYLIECTBOBAHMS OMOCHEPHI http://nrc.edu.ru/est/_r Hindiox.htmi
25.04.2025 | www.school-collection.edu.ru —
83 KpyroBopoThI BEIIECTB U OMOTCOXUMHYCCKUC
LUKIBI 28.04.2025
84 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyIITH 30.04.2025
85 VeToitmBocTs GHocdeps http://nrc.edu.ru/est/_r4/index.htm|
05.05.2025 | www.school-collection.edu.ru
86 DKOJOTHYECKUE KPU3HUCHI M UX MTPUUHHBI http://nrc.edu.ru/est/_r Afindex. himi
07.05.2025 | www.school-collection.edu.ru —
87 Bo3sneiicTBue uenoBeka Ha 6nochepy 12.05.2025
AHTPOIIOr€HHOE BO3/ICUCTBUE HA
88 pacTUTENBHBIN U KUBOTHBIA MUp . OXpaHa http://nrc.edu.ru/est/r4/index.html
npupoibl. OCHOBHBIEC IPUHITUTIBI YCTOMYHBOTO 14.05.2025 | www.school-collection.edu.ru —
Pa3BUTHS YEIIOBEUECTBA U IPUPOIBI
ParnmoHanbHOE IPUPOIOTIOIB30BAHUE U
COXpaHEHHE OMOJIOTHYECKOTO pa3HO0Opa3us
89 3emnu. O000IIEHHE TTO TEME
«MUKpO3BOJIIOLIUSA U €€ pe3yJIbTaThI» 16.05.2025
«[IpoucxoxaeHne u pa3BUTHE )XKU3HU HA
3emiie»
90 O606mmenue mo Teme «IIpoucxoxaeHue
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YCJIOBCKA — aHTPOIIOTI'CHES», «DKOJIOTHS —
HayKa O B3AMUMOOTHOIICHUAX OPraHu3MOB»

O6o6mienue mo TeMe «Opranu3Msel U cpeaa

http://nrc.edu.ru/est/r4/index.html

1 .
9 obuTaHusm», «IKOJIOTHS BHJIOB M MOTYIISIIHII, 1 10.05.2025 | www.school-collection.edu.ru
«buocdepa — rmobabHas SKOCHCTEMAY
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 91 7.5
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VYEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue; moj

penaknueii [Taceunnka B.B., Aknmoneproe oo6mectBo «M3narensctBo «IIpocBemnieHunes

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
nonorus, 10 knmace/ [aceunuk B.B., Kamenckuii A.A., PyoiioB A.M. u apyrue; nos

penaxnueii [Taceunuka B.B., Akiimoneproe obmectBo «M3aarenbctBo «IIpocBemnieHuey

IMHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
http://nrc.edu.ru/est/r4/index.html

www.school-collection.edu.ru —
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