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MNOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buomnorus” (nanee - OMOJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun»y, ®I'OC COO, Konnemuuu mnpemnogaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHOi paboueil mporpaMmbl
BOCTIMTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10—11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTecTBEeHHO-HAydHBIC TPEAMETHD.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOnEHHOM YpOBHE, SIBIISIFOTCS criocoOoMm muddepeHnnanuu o0ydeHrusl Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OO0pa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENBFHBIX W PAa3BHBAIOIIUX 3a1ad, CBS3aHHBIX C MpodopueHTanuein
oOyJaromuxcss W CTUMYIMPOBAaHHEM HWHTEpeca K KOHKPETHOH OOJIacCTH HAydyHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriry0Ja€HHOM YpOBHE, ONpeesseT 00s3aTeabHoe
(MHBapMaHTHOE) MPEAMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM U TeMmaw,
pacnpezenieHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peai30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Omaromaps 4yeMy MPOCMAaTpUBAEeTCsl  HAMpaBICHHOCTh Ha  MOCIENyollee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCITUTaHHE OEpEeKHOr0 OTHOILIEHUS K OKpYXKarolled NpupogHOoil cpene. B mporpamme mo
OMOJIOTMM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peanu3aluu
tpeboBannii ®I'OC COO K TUIaHUPYEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITEeIbHOCTH OOy4aloUIuXcs MO OCBOCHHUIO COJep KaHus OMOJIOrMYecKoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpelHero ooumiero odpa3zoBaHHUsS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJeHUE 3HAHUI
oOyuaromuxcs O JKMBOM MpHUpOJE, OCHOBaX MOJIEKYJISPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenue yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEeMY MOJY4eHUI0 OMOIOrMyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusAX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIsIET cHUCTeMa OWOJIOTUYECKUX 3HAHUM, MONYyYEHHBIX MPHU U3YUYEHUH OOYyYarOIIMMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOIEro
obpazoBanus, B 10—11 xiaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, Tpubax, OaKkTepHsiX, OpraHu3Me 4YeIOBEKa,
O0ImMX 3aKOHOMEPHOCTSX KHU3HH, JIOIMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TIOWCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocieayomero Beibopa npodeccun. Bo3mokHa Takxke MHTErpauus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOYYaIOIUMUCS MPH U3YyYeHUU QU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOIMOHHBIA TOJAXOIBI K M3ydeHHIo Ouosioruu. COrJIacCHO UM, W3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3alluy,
HBOJIIOIMM OPTraHMYECKOTr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HoOoOpa3us
wraneTsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOM OMOJIOrnwy,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosiorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
yaeHue o ouocdepe.

VYueOHblil mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO!l KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHOJIOTUH, MPUKIAJAHBIX acHeKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS M MOJAEpKaHHS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COJIEPKaHUU MPOTpaMMbl IO
OMOJIOTHH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WU WHOU
obOnacTu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus: yuebHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE — OBIaJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpPraHU3allMd >KUBBIX CHCTEM
pPa3HOTo paHra u NprHoOpeTeHne YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOPMHpPOBAHUM MHTEpeca
K omnpenenéHHoi o0nacTu npodecCUOHATBLHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHHUsl.

Jloctxenue 1enu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCGHHE OOYy4YalolMMHUCSA CHUCTEMBbl  OHOJIOTUYECKMX 3HaHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOLIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTHUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIeTKa, OpraHu3M, MOMYJSus, BUI,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS ~ JKUBOW  MPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHON U KIECTOYHOW OMOJIOTUH,
SMOPHOIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENIEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOH
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSITENIbHOIO  MPOBEACHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1abopaTopuu M B Mpupoje (HAOIoAeHUe, H3MEpEeHMUE,
HKCTIIEPUMEHT, MOJITUPOBAHHE);

OBJIaZIcHHE OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIMBATh CBSI3b MEXKAY Ppa3BUTHEM OHOJOTHM M COIMAIBHO-
HSKOHOMHYECKUMHU U 3KOJOTMYECKHMMM IMpoOieMaMH 4YeJOBEYEeCTBA; OLEHMBATH IOCIIEACTBUS



CBOEH JEATENIbHOCTH 110 OTHOLIEHUI0 K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUM, MpaBWJia MOBEICHUS B MPHUPOJIE U 00eCTIeueHHS
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE Y 00YJaIOUINXCSl WHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Imporecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOAOJIOTMed OHOJIOrMYecKOro MCCIE0BaHuUs, MPOBENCHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTHYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y OOy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IETIOM U K
OTHEeNbHBIM €€ O0O0beKTaM | SBJICHUSAM; (OpPMHUpOBAaHME DKOJOTHYECKOW, TEeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

nproOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl MOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3J0POBbS U 3J0POBbSl OKPYXKAIOMMX JtoJed (CcoOmoeHus: Mep
npoduIaKTUKK  3a0o0JieBaHWM,  oOecmeyeHre  O€30MacHOCTH  KU3HEACATCILHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUN Y YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMM [UII OCO3HAHHOTO BbIOOpa OOYyYAIOIIMMHCS WHIUBUAYAIbHO I
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHIEnyroeMy MpodecCHOHATBHOMY
CaMOOIIPENIeICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMU
pervoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4YeHHWE OMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanms, coctaBiser 204 gaca: B 10 xmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTb6op oOpraHu3allMOHHBIX  (OpM, METOOB M  CcpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHeUU(PUKU €ro COJAepKaHUS U HANpaBJICHHOCTH Ha MPOJIOJDKECHUE
Ouosnoruuyeckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpeaHero MpodeCCHOHAIBHOIO U BBICIIETO
o0OpazoBaHwUsl.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTHUU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux pador. Taxke ydactue oOydarommuxcs B
BBITIOJIHEHUM TPOEKTHBIX U  Yy4EOHO-HCCIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENEeM Ha OCHOBE HMMEIOIIMXCA MAaTepHalIbHO-TEXHUYECKHX PECYpCcoB U
MECTHBIX MPUPOIHBIX YCIOBHA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# utorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonoruveckne Haykum W H3ydaeMmble UMHU Tpobiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HayYHbIE UCCIICIOBAHUS B OMOJIOTUH.

3HavyeHre OuoJOruu B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHMOJNOTMM B MPaKTHUYECKOU
NESTETPHOCTH YEJIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SHUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

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

Tabmuibl u cxeMbl: «CBsi3b OMOJIOTUM C APYrUMH Haykammuy, «CucTeMa OHMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

KuBble cucremMbl Kak mpeaMeT u3ydeHust ouonaoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTH
CTPYKTYPBI,  OTKpBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISIPHBINA, KIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepnsiid. [Iporeccel, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cyecTBoBaHusI MaTepuu. Hayku, u3ydaroniue HUBble CUCTEMbl Ha Pa3HBIX
YPOBHSIX OpraHU3aLINH.

N3yuenune xuBbIX cucteM. Meroasl Ouosiornueckoi Hayku. HaOmronenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMarh3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yabTaToB. [IpuuMHBI UCKAKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[lonATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU SKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOMCTBa KUBON MaTepun», «YPOBHU OPraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pyIOBaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUN,
9KCIIEPUMEHTOB.

IpakTuyeckas padora «licnonb3oBaHuEe pPa3IMYHBIX METOAOB MPU HU3YyYEHUHU >KUBBIX
CUCTEMY.

Tema 3. Buojiorust KjieTku



Knerka — cTpykTypHO-(pyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pa6otet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHOMN KIIETOUHOM TEOpuUN.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONHs, Xpomarorpadus,
anekTpodopes, MeToJ ~ MeueHbIX aroMoB, auddepeHnumansHOoe  HEHTpHU(YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvroe (npusicuzHeHnoe) uzyieHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOID», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopwus
Pa3BUTUSI METOJIOB MUKPOCKOITUI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpENnaparbl PAacTUTENbHBIX, dHUBOTHBIX WU
OaKTEepPHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yueHue MeTONOB KIETOYHOM OHojoruu (xpomatorpadus,
anekTpodopes, nudpdepennnanbaoe nentpudyruposanue, [1LP)».

Tema 4. XuMnueckasi opranu3anms KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIIETKH, TEIUIOPETYISILUU.
MunepasnbHbIe BElIecTBa KJIETKH, UX OHojiornyeckasi posib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTKd. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuuHas cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, deTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckune GyHKimu 0enkoB. [Ipuonsi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocaxapuabl W mojucaxapuabsl. OOmuit
IJIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kimaccudukanuss — JTHIHIOB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonornueckue ¢pynkiuu aunuaos. Oouue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHULAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTubl.
[Tpunnun kommiementapuoctu. IIpaBmiio Yapradda. Crpykrypa JJHK — nBoiiHas crnmpalib.
Mectonaxoxaenue u ouonorunueckue pynkun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBleHHbIE TIEPEHOCUMKHM, UX (YHKIUUM B KIeTKe. /[[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPURIMOMUKY, NPOMEOMUKU.

CrtpykTypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyln. Modenuposanue cmpykmypol u  QyHKyutl
buomonekyn u ux Komniexcos. Komnvromepmwiii Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpertsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHMUYECKHX DJIEMEHTOB B HEXHMBOW IPHUPOJAE»,
«PacrpeneneHne XMuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «l[lepuoanyeckas Tabnuna XMMUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJBl BOJbD», «BeliectBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNIb», «CTpoeHHE MOJEKYN YIrieBOAOB», «CTpOeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKynbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas pabGora «l/ccienoBaHue HYKJIEMHOBBIX KUCJIOT, BBIIECICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenune u pyHKIMH KIETKH

Tunsl KIeTok: sykapuoTHdeckass U Ipokapuotudeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHus KIETKHU.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas creHka OakTtepuii U apxeil.
OcoOeHHOCTH CTpPOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTto U
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenre n QyHKIMOHUPOBAHUE dYKapHOTHUYECKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IU1a3MaTH4ecKod MeMmOpaHbl. TpaHCHOpPT BelIECTB  uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obnery€HHas aud@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). IlomymponunaemMocts MemOpanbl. Pabora
HaTPUH-KAJIMEBOTO HAcOCa. DHJIOIUTO3: MMUHOIUTO3, (haromuTos3. DK301uT03. KieTouHnas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuboB.

Huromna3zma. I[luro3osb. Lurockener. [IBmkeHue uurTorasmbl. OpraHowabl KIETKH.
OnHomMeMOpaHHBIE OpraHOMbI KJIETKHU: 3HaoIasMarndeckas cetb (JIIC), anmapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKUUU. B3anMoCBsA3b OJHOMEMOpPAHHBIX OPraHOUJOB KIIETKH.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus oOenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapara ['omabmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbiX kieTok. Kiierounslii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumobuocenes (K.C. Mepedsckosckuil, JI. Mapeyaiuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6panubie opranoupl kietku CtpoeHrue u GyHKIUU HEMEMOPAaHHBIX OpPraHOUIOB
kieTku. Pubocomel.  [lpomeoscymounvie  ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEeUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKIYTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToria3mel. LleHTpuons. benku, accoyuuposantvle ¢ MuKpoguiameHmamu u
Mmuxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka siApa, XPOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE W (PYHKIIUU.
SnepHblii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE pPacoJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHa — TUCTOHBI. JJuHamuxa s0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs ~ XApAaKTEPUCTHKA  KIETOK  J3YKapUOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[Hoptpetsl: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuupr u cxemsl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIETKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MMKpPOIpPENapaTbl PaCTUTEJIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

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

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas pa6ora «lccienoBanue miasmMoin3a M JEMIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AcCUMWIALINS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YuyacTHe KUCIOpoJa B OOMEHHBIX Ipolieccax.
OHepreruyeckoe oOecrnieueHue kieTku: npespameHne AT® B 0OMEHHBIX Mpoleccax.
@DepMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTro Merabonm3ma. PepMeHThI, MX CTPOEHUE,
cBoiicTBa M MexaHu3M jeWctBus. KodpepmeHThl. OTinuus (QepMEHTOB OT HEOpPraHHUYEeCKHX
Karajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCcuzcenHvll U
oxcucennvlll omocunmes 'y oOaxmepuii. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xmopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, C3., Cs. u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIIME
OakTepuu, jxere300aKkTepun, cepoOaKkTeprn, BOJOPOIHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel 6poxenust. IIpogykTel OpoXkeHHs M MX HCIOJIb30BaHUE
4eJ0BEKOM. AHa’poOHblE MHUKPOOPIaHM3MbI KaK OOBEKThl OMOTEXHOJOTMM U BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [IFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJIb MUTOXOHApPUI B mIpoueccax
Ouonornyeckoro okucieHus. Lluxknumueckue peakuuu. OkuciaurenbHoe (GochopuiupoBaHUe.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Heped  aHadpPOOHBIM.
D¢ dekTUBHOCTD SHEPreTHUYECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYyJOBaHUE AJISI IPUTOTOBICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass pabGora «lI3ydeHue KaTaJTUTHUECKON aKTUBHOCTU (EpMEHTOB (Ha
IIPUMEPE aMUIIa3bl WM KaTajaasbl)».



JlaGopaTtopuas padora «/3yueHue (HEepMEHTATHBHOTO pacUICIUICHUs MEPOKCHIA
BOJIOPO/JIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cuHrtesa. [IpuHIUMN KOMIUIEMEHTAapHOCTH B pEaKUUsAX MaTPUYHOIO
cuHTe3a. Peammsanust HacneACTBEHHOHW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIuMINBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAPAIUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHokucioT. Poib pubocom B OnocunTtese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y NMpoKapuoT U
9yKapuoT. Perynsius akTUBHOCTH IeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monexynapuvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslii romeocras.

Bupychl — HeknerouHnble (GOpMBI KU3HU U 00IUTraTHbie mapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusneuwnwiti yuxn JIHK-codepocaujux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3aboneBaHusi 4enoBeka, JKUBOTHbIX, pacrenuil. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz donrvuux maccusos («bigdatay) cmpyxkmyprwvix
buonocuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyune. Ilpocpammupyemoie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHeTHUecKui Kom», «BHUPYCH»,
«baxTtepuodarmy.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKu3zHeHHBLIN HUKJ KJICTKH

Knerounsrii muki, ero mepuoasl u peryisuus. Mutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekatonux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TMOCTCHHTETUYECKUN (TIPEMUTOTUYECKUN) MEePUOIbI
nHTEep(Da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenne xpomocoM. Temomepel u  Tenomepasa.
XpOMOCOMHBII HAbOp KJIETKM — KapUOTUM. JIMIUIOWAHBIA U TariouIHBIA HaOOpBI XPOMOCOM.
I'omonornunsle xpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenne kinetkn — mMuTo3. CTaguum MHUTO3a UM MPOUCXOJSALIME B HUX MHpPOLECCHl. THIIbI
Muto3a. Kapnoknnes n nutokunes. bruonornueckoe 3HadyeHHE MUTO3a.

Perymsimust MuToTHuYecKoro nukia kieTkd. [IporpamMmmupyemasi kietoyHas TruOenp —
aromnTos.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmurer 1 cxembl: «KU3HEHHBIA MUK KICTKW», «Muto3», «CTpoeHHe XpoMOCOMY,
«Pemmukarus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOpellka
JTyKa».

JlabopaTopHas padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHasi padora «HaOmtoneHne mMuTOo3a B KJIETKaX KOHYMKA KOpeliKa Jyka (Ha
TOTOBBIX MUKPOTIPEIapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 9acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHEW: o0Opa3zoBaTelbHas, MOKPOBHa,
MPOBOJISAINIAs, OCHOBHAs, MexaHu4yeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbl JKMBOTHBIX TKaHEH: SIUTEIMAJIbHAS,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHas1. OCOOCHHOCTH CTpPOEHUs, QPYHKIUN M PaCIOI0KEHHS
TKaHE! B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransbl. BerertaTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMbI OPTraHOB
KUBOTHBIX U yesnoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSAUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIHOE,
KIYTUKOBO€, pECHUYHOE. J[[BWKEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl M HACTHHU.
JIBuKeHHe MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. [loryiomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. Ilutanue >XUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBAPEHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pacteHuil. Jpixanue xuBoTHBIX. [uddy3us razos uepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. J[prxarenbHas moBepxHOCTh. JKabepHoe W JIEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKUX MO3BOHOYHBIX J>KUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIEKOTUTaromuX. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BelleCTB y OpPraHu3MOB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHass cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIOLMOHHBIE  YCIOKHEHHS ~ CTPOCHHS  KPOBEHOCHOHW  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opranusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, Cekpenuss u  oOpaTHOe
BCACBhIBaHUE KaK MEXaHHU3MBbI pabOTHI OpraHoB BeieNeHHU. CBS3b MOJOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEITOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopel OakTepuil u
LUCTHI NPOCTENIINX. 3alIUuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. CpeacrBa naccuBHOM u
XUMHUYECKOM 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or OonesHell. VMMMyHHas cucrema denoBeka. KieTouHbI M TyMOpaJbHbIH HMMMYHHTET.
Bpoxnénuplii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenektuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200J1€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts U perynsuus y pacteHuid. PocToBbie BemiecTBa M Mx
3HAuYEHUE.

HepBHas cuctema u peduiekTopHasi perynsuus y >KMBOTHBIX. HepBHas cuctema u eé
OTIIeNbl. DBOJIIOIIMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOM CUCTEMBI Yy JKHUBOTHBIX. OTIeNbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIEKCHI.

['ymopanbHas perymauuss U SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI U HMX TOpMOHBI. [lelicTBue ropmMoHOB. B3anMOCBA3b HEPBHOW H
SHIOKPUHHOW cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuipsl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIHY,
«bakrepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHuiD,
«KopueBbie cucremol», «Ctpoenue credns», «CTpoeHue IHCTOBOM MIacTHUHKUY, «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenpHas cucreMa», «KpoBeHOCHass cucTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucreMay,
«BplenurenpHas cucremMa», «JHJOKpUHHAsA cucrema», «CTpoeHue MbIib», «MMyHUTETY,
«KumeunonosnoctHele», «Cxema nuTaHusi pacteHuil», «KpoBeHOCHbIE CUCTEMBI MMO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHHEe IUIaHapuny», «BHyTpeHHee CTpOEeHHE IOKIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema msrymku», «HepBHas cucrema
npecMbikamuxcsa», «HepBHas cucrema ntuny, «HepBHas cucTtemMa MIIEKONMUTAKOUIUX,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENaparbl OJHOKIETOYHBIX OpPraHHU3MOB,
MHUKpOIpENapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pacTeHull, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T03BOHOYHBIX, KOJIJIEKIIMM OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHUE JUIA JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuiernyieHust Kpaxmaia H OenakoB TmoJ  JeiicTBUeM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALMU OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIEFKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3yueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIIALUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndecknii CMbICI MeH03a U IOJIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. l'ameroreHe3 'y JkuBOTHBIX. [lojoOBBIE  Kee3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHoOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOe pa3BUTHE OPTraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3 enagnvlx npobaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoO0eHHOCTH IpOOJIEHNS MJIEKONMUTAIOMIKX. 3apOJAbIIIEeBble JTUCTKU (TacTPyJIsLus).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIOMICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. BrusHue Ha
AMOpPHOHAIBHOE PA3BUTHUE PA3IMYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEeIbl.

Poct m pasButue >xuBOTHBIX. [locTamMOpmoHambHbId Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >KUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoapl OHTOreHesza yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHoxkenne u pasButue pacreHuid. ['ametodur u cropodut. Meio3 B KU3HEHHOM
uukine pacrenuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJAOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PEryasIuu OHTOT€HE3a Y PACTCHHM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxemsl: «BerertaTuBHOE pa3MHOXKeHUE», « THUMBI OECMONOr0 pa3MHOKEHUS,
«Pa3MHOXXeHHE XJIaMUJOMOHaAb», «Pa3MHOXEHUE HBIIIEHb», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocomsbl», «['amerorenes», «CTpoeHHe SULEKIETKH M CIEPMaTO30MAd»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pa3BuTHe», «Pa3BuUTHE MaliCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/IBoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJNbHBIX W JBYAOJBHBIX pacTeHUN», «KU3HEHHBIH LHUKI
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH 1MKI MarnopOTHUKAY,
«KW3HEHHBIN IUKII COCHBDY.



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

JlabopaTtopHasi padora «lI3yueHue CTpoeHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckasi padora «BbisiBJIeHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUN».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paborer I. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4E€HBIX B pa3BuUTUM reHetuku. Pabdorer H. K.
Konemosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapnieuenko, 10. A. ®unmumnuenxo, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM W PELIECCUBHBIN NpPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTHMN, (eHoTurn. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKU, MOJIEKYJIIPHO-T€HETUYECKHI.

JdeMoHcTpanuu

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

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpELTUBAHUS.

JladopaTopHas pa6ora «/[po3oduna Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBolii 3akoH MeHaenss — 3aKOH €AMHOOOpas3us
ruOpusIoB mepBoro mokosieHus. IlpaBuno momunupoBaHus. BTopoit 3akoH Menaens — 3akoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnotesa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIUBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenye mpu3HaKoB MpH HETIOJTHOM JIOMUHUPOBAHUH.
JlurnOpugHoe CcKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHoe HacienoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IF€HOB, HAPYIIECHUE CLEIUICHUS MEXIY F'€HaMU. XpPOMOCOMHAas TE€OPHUs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Moja. AyTOCOMbI U TOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli M reTeporaMeTHblil 1oJ. ['eHeThyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CIECTUICHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornvsi — MHOXECTBEHHOE JEWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3auMojnelcTBue HeauielbHbIX TeHOB. KoMIjieMeHTapHOCTb.
Onucras. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3Mbl CHMOMOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne aclieKThl KOHTPOJIS U U3MEHEHUsI HacleICTBeHHON nHpopmanuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpeniuBanue», «HenoaHoe nomuHupoBanuey», «ClemIeHHOE Hacle0BaHNUE
MPU3HAKOB y Jpo30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

Oo6opynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB eIMHO00pa3usi THOPHUIOB IEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOTO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «/po3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPHUJIHOTO CKPEIIMBAHUSA Y
IPO30(HUITBD).

IIpakTnueckas padora «/I3yyeHue pe3yapTaTOB JIUTHOPUJIHOTO CKpEIIMBAHUS Yy
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢opmupoBaHuu (eHorumna. 3MeHuMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE NpPHU3HAKW. Buasl M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Poiib cpeabl B (opMupoBaHMM MOIUGUKALUOHHON
n3MeHunBocT. Hopma peakuuu npusHaka. BapuanimoHHbINH psii M BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAM(PHUKAITMOHHON H3MEHUNBOCTH.

l'eHoTunuueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHON M3MEHUYMBOCTHU B CO3JIJaHUM T€HETUYECKOIO pazHOOOpa3us
B MpEJENax OJHOIO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHbBIE MYyTalWW. SnepHble W LUTOIIA3MATHYECKHE MYTAlHH.
Comarnueckne W mojoBble MyTauuu. [IprymHBl BO3HMKHOBEHHMS MyTauui. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuuBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTh U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX (HaKmopos 6 HAcied08aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuier 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Meiio3»,  «OmnonoTBopeHue»,  «l'eHernueckue
3a00JieBaHUS YeNlOBeKay, «Buabl myTanuii».

O6opynoBaHue: XUBble W TrepOapHble 3K3EMIUIIPhl KOMHATHBIX PACTCHHH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYHBOCTH.

JlabopaTtopnass paGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOIAM(PHUKAITUOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTuuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 14. I'eneTnka yesi0BeKka

Kapnotun uenoseka. MexayHapoqHas IporpaMMa HCCIENOBAaHUS TIE€HOMa YeJIOBeEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJIOBeKa: I'eHealornYecKuid, OJM3HELOBBIN, IIUTOr€HETUYECKHH,
MONYJISIIUOHHO-CTAaTUCTUYECKUM, MOJIEKYJIIpHO-reHeThUecKuid. COBpPEMEHHOE OIpENIEIeHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4uciie ¢ moMoupo T1I[P-
aHasnn3a. HacnencrBeHnHble 3a00s1€BaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYEHUE MEAMIIMHCKON TEHETHUKHU B
NPEJOTBPAILICHNH M JICYEHUH TEHETHUYECKHX 3a00JIeBaHMU YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHeTHYeCKOro rpy3a». ITHYECKUE ACIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (hakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollend cpenpl. ['eHeTndeckas NpeapacroioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUSAM.

JdeMoHcTpauuu

Tabmuipr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4YE€HUS T€HETUKU YEIOBEKay,
«['enernueckue 3a00€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHATIU3 POJOCIOBHONY.

Tema 15. Cenexuusi opraHu3smMoB

JlomecTukanusi U cenekuus. 3apoxkaeHue CeJleKIMM U JoMectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U mopoid KuUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSZAOB B HacieACTBeHHOUN m3meHunBoctr H. M. BaBuioBa, ero 3HaueHue miist
CEJICKITMOHHOMN pabOTHI.

Mertopl cenekiMoHHOM padoThl. MIckycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OLEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO F€HOTHUITY C IIOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanunoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30Banre TEHOMHOTO PENAKTHPOBAaHHMS U MeToJ0B pekomOmHaHTHBRIX JIHK mmsa
MOJIYYEHUSI UCXOTHOTO MaTepuaia sl CEIeKIUU.

[lonyuenune mnonuruionnoB. BuyrpuBuaoBas rulpuauszauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtnanéHHas TUOpUIU3ALUAL.
[Ipeononienne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNeKIMU pacTeHUd u
KUBOTHBIX. «3e1E€Has pegoNoOYUsL».

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHUU U HMX JUKUX
poauyeit A co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeJIsIX VIVUUIEHUS CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

[Toprpersr: H. U. BaBunos, . B. Muuypus, I'. JI. Kapneuenxo, I1. II. Jlykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas padora «/3ydyeHne cOpTOB KyJIbTYpPHBIX PACTEHHUU U MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJbI U JOCTHXKEHUSI CENEKIIMM PACTEHHM M >KMBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YJ4aCTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAaHEBbIE KYJIbTYpBHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaauiyoHHAs OWOTEXHOJIOTHS: XJeOoIeueHue,
MIOJIy4Y€HUE KHUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. Mukpoouonornyeckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH W HMHCTPYMEHTOB  II€JIEHANpPaBJIEHHOTO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEyarorecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJpl KylbTypbl KIETOK M TKaHEH pPacCTEHUH WM KUBOTHBIX.
Kpuobanku. ComaTnueckass rudpuausanms U coMaTtudeckuil smOpuorenes. Mcmosb3oBanue
TariOuJIOB B CEJIEKUMU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius SIMIIEKIETOK U KJIOHMPOBAaHUE >KUBOTHBIX. MeTOn TpaHCIUIaHTaUUu siaep
KIeTOK. Texnonoeuu 0300poenenus, KyIbMuUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KVIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 TeéHa U KOHCTPYHMpPOBaHHUE
pekomOunantHbXx JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHIKEHHS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUUECKHE M OTHYECKHE MpoOJeMbl TEeHHOMN
VHKEHEPUH.

Memununckue 6motexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa00I0MHBIH aHaIU3, FTEHOLIEHTPUYECKHM aHaIn3 IPOTEeOMa YeJIOBEeKa JJIsl OLIEHKH COCTOSHUS
ero 310poBbs. lcmonp30BaHHME CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OuouHkKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOro OUONPUHTUHTA U
ckaddonuHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneli OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBaHus PHK-
COJIep>KalluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIie 3a00JIeBaHMUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmupt u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KileTrouHas unxeHepus», «l 'eHHass HHXXEHEPUSI».

JlabopaTopHas padora «/3ydyeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKeKypeusi «buoTexXHOIOTHs — BaKHEHIIasi MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. Jlapsuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
1 Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMsSI OPraHU3MOB, HACJIEJCTBEHHAas M3MEHYMBOCTb, OOppOa 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmrnenue cuaTeTndeckoii Teopun dBoitonuu (CTD). HelitpanbHas Teopus SBOJIIOIHU.
CoBpemeHHast BOJIOIMOHHAs OMoJIoTHs. 3HAYEHHE SBOJIFOLIMOHHOW TE€OopuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cuctema xuBod npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QOpMUPOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuNl H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBunay», «®Dopmbel 00prOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «[lopoasl JOMalIHUX KMBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS JABMKYLIUX CHUJ 3BOJIOLUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIronusi M eé pe3yjbTaThl

[lonynsiust kak s3JeMeHTapHas eAuHuna 3Bomonud. CoBpeMEeHHbIE METOJIbl OLEHKU
FeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomynsuil. 3meHenune reHooHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (PakTOpbl (IBMIKYIIME CHIIBI) SBOJIONUH. MYTallMOHHBIA MpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpelid reHoB — ciydaifHble HEHANpPaBJICHHBIC W3MEHEHUS
4acTOT ayiened B momymsiusax. Oddext ocHoBatens. Ipgexm OymvLiouH020 20pabiKda.
CHudicenue 2eHemuuecko20 pasHooOpasus: npuyunel u credcmeus. Illposenenue s¢hghexma
opetigha 2eno8 6 Ooavwiux u Mmanvix nonyrayusx. Murpanuu. W3onsamus  TOMyIISIuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIorndecKas (PenpoyKTHBHAS).

EctectBennsiii oTO0op — HampaBisiouiuii ¢axtop sBostonud. DPOpPMBI €CTECTBEHHOIO
oTOOpa: IBIWXKYIIUHA, CTAOMIM3UPYIOUIUN, pa3pbiBatomuid (au3pyntuBHbIN). [losoBoi oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yabTaT MHKpPO3BOJIOLUMU. BO3HHKHOBEHUE
npucnocobaeHuit y opranuzmMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucrnocobieHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUE, OHOXUMHUYECKHE, MOBEACHUYECKUE.
OTHOCHUTETBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
WM3onsuus — kimroueBoit daktop BumooOpazoBanusa. I[lyrtm u cmocoObl BHUI000pa3oBaHUS:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPUUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBOIOIMOHHBIX MPOIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OWONOTMM B  pa3pabOTKE HAyYHBIX METOJIOB COXPaHEHUS
6rnopazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOIMS Mapa3UTOB M MX X031€B. MeXaHU3MBI
(dhopMHUpPOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cIIOCOOBI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUYNUBOCTBY, «lloMmyssiiiMoOHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi HM30JSALMs TONMYNIAUUA ceBaHCKOW ¢openny, «l'eorpaduueckas U30IALIUSA
JIMCTBEHHUIbI CUOUPCKON M JIMCTBEHHUIIBI JaypcKoiD», «IlomynsuuoHHbIE BOJIHBI YUCIEHHOCTH
XAIITHAKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pusnonoruyeckue agantauumny», «IIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBbHOCTDHY,
«Kpurepun Bupa», «Bunbl-nBoiinukn», «Ctpykrypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BUAOOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKO0JIOTUYECKOE BHUJ000pa3oBaHue BUAOB cuHML, «l[lomumionasl pacrenuit», «KamycTHo-
peICUHbIN THOPUTY.

ObopynoBanue: repOaprl pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHNH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas padora «lIpucnocoOneHuss OpraHu3MOB U UX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo/1o1us U €€ pe3yJibTaThl

Merto bl u3yueHust MakposBoronuy. [laneonTonorunueckre MeToAbl U3y4eHUs IBOJIIOLINH.
[Tepexonubie popmbl U GUITOTEHETUYECKUE PSIJIBI OPraHU3MOB.

buoreorpadguueckue meroapl uszyudeHus osBomonuu. CpaBHeHue ¢Guopbl U (payHb
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odmactu 3eminn. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMUECKUE U CPABHUTEIBHO-MOP(OIOrHUECKUE METO/bl M3Y4YEHHUS SBOJIIOLHUU.
I'eneTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTCHE3d M IOSIBICHMS JBOJIOLHUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIIPHO-
reHeTU4ecKue, OMOXMMHUYECKHMEe M  MaTeMaTHYeCKHEe METOJbl M3Y4YEHHUS  SBOJIOLMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOCHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MYTAallMM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpPHOCTH (MpaBWiIa) JBOOUMH. [lpunyun  cmenvl  QYyHKYuULL.
HeoGpatumocTs 3BostoLnu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB HBOJIIOLMH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. Kopanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupl n cxembl: «PUIOreHETUYECKUN P JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Creronedans», «Punnogurel», «CeMeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPHUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpraHb»,
«PynumeHnTs», «ATaBU3MB), «XpOMOCOMHBIE HA0OpBHI uelOBEKa M IIUMMaH3e», «lJIaBHBIE
HaMpaBJICHUs BOJTIOLHUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJUJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMBbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS KU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOsSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBepkeHue onvltamMu @. Pequ, JI. Cnannannanmy, JI. [lactepa.
ITpoucxosxaeHue >Kku3HU U acTpOOUOIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUECKo! 3BoJitonnu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue noiumepoB u3 MoHoMmepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHoro OympoHa JDk. XomjaeiiHa, reHeTHYEcKas
runore3a I'. Mémnepa. Puboszumbr (T. Yex) u rumoreza «wmupa PHK» V. TI'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmertoisl €€ wu3yueHus. lckomaemble OpraHMYECKHE OCTaTKH.
I'eoxpononoruss u e€ Meronpl. OTHOcuTEeNbHAasE U abCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SIIOXH.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronuss Merabonusma. Bo3HukHOBeHue mnepBbIX sKocucTeM. COBpeMeHHblE MHMKpPOOHbIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmectB. CrpomartonmuTsl. [IpokapuoTel u
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHu3MoOB. BO3HHMKHOBEHHE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE D3Tallbl 3BOJIIOIMU BbICIINX pacTeHui. OCHOBHBIE apoMoOp(o3bl pPacTEHUH.
Beixon pacrenuit Ha cymy. llosBneHume CHOpOBBIX pPACTEHMII M 3aBOCBAHWE HMH CYIIU.
Cemennble pacTeHus. [IpoucxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. [lepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxaenne aMmpuOnii M1 penTHIINA.
[Tpoucxoxnenne miaekonuTaromux W nTuil. [lpuHIun kimodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 1O 3paM U IIepuoJam: apxeu, MpoTepo30M, Majie030i, Me3030i,
KaitHO30¥. OOIas XapakTEepHCTHKa KIMMaTa M TEOJIOTHUYECKUX TporeccoB. [losBnenue u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuumHbl U cnenctBus
MaccoBBIX BbIMUpaHUi. COBpEMEHHBIN AKOJOTHYECKUH KpHU3HUC, ero ocobeHHocTH. [IpoGiema
coxpaHeHus 6MopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mMupa. [IpuHIUNBI KIacCU(PHUKAIMH OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. MeunukoB, A. U. Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmuist u cxembl: «Cxema omnbita @. Penuy, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoXJieHus Xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIIOLUMY, «l'eoXpoHosornueckas mkana», «HauanbHble 3Tanbl OpraHUYECKON SBOIOLUNY,
«Cxema o0pa3oBaHUsl »HyKapuoT NyTéM cuMOHoreHeza», «CucremMa >KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpoCHN», «MHOroKIeTouHble Bojopociany, «Mxu», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pacTeHuil», «Cxema pa3BUTUA >KUBOTHOTO MHUpPay,
«Apomop¢o3sl KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey», «llmockue uepBm»,
«YUIIEeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/JTHBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «Pa3Butue KuU3HM B apxeuckou ape», «Pa3BuTue KHU3HH B



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

O6opynoBanue: repOapuu pPAacTEHUN Pa3ITUYHBIX OTJENOB, KOJUICKIIHH HACEKOMBIX,
BJIQKHBIE TperapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HIJIOKOXKUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMBbIX, MYJISIKH OPTraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JaGoparopHas padora «MojnenupoBanue omnbsiToB Musuiepa—tOpu 1o
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHUYECKUX COCIMHEHUM B IIEPBUYHON aTMOoChepey.

JladbopaTopHasi pabGora «l3ydyeHne © ONHMCAaHME HCKOMAEMBIX OCTATKOB JAPEBHUX
OpraHU3MOBY.

IIpakTnueckas pabGora «lI3yueHue o0coOeHHOCTEW CTPOEHMSI pPACTEHUH pa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEN CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl 1 3agaun aHTPONOJIOTUU. METO/1bI AaHTPOIOJIOTHH.

CraHoBJeHHE TIPEACTaBICHUI O MPOUCXOKICHUM YelIOBeKa. Peluruo3Hble BO33pEHHSL.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKa C JKMBOTHBIMM: CpPAaBHUTEIBHO-MOP(OIOrHUECKUE,
aMOpHosioTUYecKne, (HU3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeCcKre. OTIUYus YeJoBEKa OT
KUBOTHBIX. [IpAMOX0kK/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHOM CHCTEMBI.

JBwxkymue  cuiabl  (PakTOpel)  AHTPOINOTEHe3a:  OWOJOTHYECKHE,  COIHAJIbHBIC.
CooTHolieHre OHOJOrMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.

OcHOBHBIE CTaUU aHTpororeHe3a. PaHHue 4enoBekooOpa3Hbie 00e3bsHBI (MIPOKOHCYJIBI)
Y paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUNA U TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuku. UenoBek reinenbOeprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTO0. YenoBek HeaHAepTaIbCKHi
KaK BHUJ JIIOJeH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
4eJl0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneoreneruka u najieoreHoOMHKa.

DBOJIOLUS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBII OTOOpP B MOMYJSAIUSAX 4YeIOBEKa.
MyranuoHHslii nporiecc U noaumopdusm. [lomynsaioHHbIE BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaATENS» B MOMYISIUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbmive pacel: eBporneouaHas (eBpasuiickasi),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHAlIbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHuss 4YeloBeka 1o 1miaHere. EnuHCTBO uwenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoONeHHOCTh 4YeloBeKa K  pa3HbIM  yCIOBUSM
OKpyxarlei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIuCIUIUIMHApHBIE METOAbl B (u3uueckod (OMOJMOTHYECKO) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAST ~ AQHTPOMNOJIOTHUS M MAJCOAHTPOIOJIOTUS  YEJIOBEYECKUX  MOMYISIUH.
buocouuaneHple  WccienoBaHUS ~— OpUPOJbI  uyenoBeka.  MccimemoBaHue — KOPBOJIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer w  cxembl:  «MeTOapl  aHTPOMOJIOTUNY», «[OJIOBHOW MO3r  YeEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKENeT 4YeloBeKa W CKEeJNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKylllME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJOBEKay,
«ABcTpasonurek», «Henoek ymensiin», «HenoBek npaMoXo iy, «JleHUCOBCKAN YEJIOBEK»
«Heanpepranbipy, «KpomanvoHIb, «l[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKUMU
CIO’KETaMH MPOUCXOKICHUS YeloBeKa, (poTorpaduu HaX0JIOK MCKOIIAEMBIX OCTATKOB YEIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb Yeperna 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KUCTH YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJETN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi padora «l3ydyeHne 0COOEHHOCTEH CTpPOCHHS CKelieTa YeJoBeKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJIOTMUECKUX aJalTallui YeTIOBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalouiei cpeaoi

3apoxkaeHue W pasBuTHE dKojoruu B Tpymax A. I'ymbGonsara, K. @. Pymee, H. A.
CesepmioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaun sxosoruu. CBs3b
9KOJIOTUHU C JPYTUMH HayKamHu.

Metonpl skosnorun. [loneBbie HaOmOnEHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MojenupoBaHrue B SKOJIOTUHA. MOHUTOPHHT OKPYXKAIOIIEH Cpelbl: JTOKaIbHBIH,
pPEruOHANIBHBIN U TJI00ATBHBIH.

3HaUYECHHE DKOJOTHYECKHX 3HAHWM JJIs YeslOBEeKa. DKOJOTMYECKOE MHUPOBO33pEHHUE Kak
OCHOBa CBA3€H YeNOBEUeCTBA C MNpHUPOJoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPHl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynase, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuipl 1 cxembl: «Pa3nensl sxonorum», «Metoasl 3KojIorun», «CxemMa MOHUTOPHHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHas padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCIICIOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonorudeckre  (GakTOpbl W 3aKOHOMEpHOCTH uX JeiictBus.  Knaccudukarnus
JKOJIOTHUECKUX  (PakTopoB:  abuoTHYecKue, OUOTHYECKUEe, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKooTnyeckux akropos. [Ipasmio munumyma (K. Hlnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dkojoruueckuii ¢akrop. JlelicTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIBl PACTEHUHM W KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CUrHalIbHas poiib cBeTa. doTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IIpucnocobneHus pacTeHuid K MOAAEPKAHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHHid TO OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHAS, BHYTPUOPTraHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3moB. [Ipucnocobienrs Opranu3mMoB K KU3HU B Pa3HBIX Cpelax.

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

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

buotnyeckne  dakrtopbl. Buapl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XHIIHAYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, xkoomepanus, MyTyalnu3M, KOMMEHCAITU3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HauyeHHE OMOTUUYECKUX B3aWMOJICHCTBHM Uil CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeMIOKPOBHBIC )KUBOTHBIEY, «XO0JI0THOKPOBHBIC
KUBOTHBIEY», «DU3UOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOBY,
«buonornyeckue putmMbly, «Ku3HeHHbIE (GOPMBI pacTeHH», « Ku3HEHHBIE (POPMBI KUBOTHBIXY,
«9KOoCHCTEMA IMIMPOKOJIUCTBEHHOTO JIeCa», «DKOCUCTEMA XBOWHOTO Jiecay, «llemu nuraHus»,
«XwumuanaectBoy, «Ilapasutuzmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuyd pPacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKkTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl W KOJUIGKLIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHWi, dYydela NTUIl W 3BEpei, repdbapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE DPACTEHUS JaHHBIX TPYII, KOJUICKIUU KUBOTHBIX,
oOWTAIONINX B Pa3HbIX cpelax, repOapuu M KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0luX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIMX B Pa3IU4YHbIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BplsBIeHHE TPUCTIOCOOICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopuasi paGora «BblsiBieHHE MTPUCIIOCOONICHUH OPraHU3MOB K BIIMSHUIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pa6ora «AHaToMu4eckre OCOOGHHOCTH pPACTEHUIl U3 Ppa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB ¥ NOMYJISALHI

DKOJOTUYECKHE XapaKTepuCcTUku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, Gu3nYecKux OaphepoB U OCOOEHHOCTEH OHOJOTHU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpHI omysaiuil. OCHOBHBIE MMOKA3aTEIH MOMYIISIIIHH:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSI.

DKkonoruveckasi CTpykTypa mnomynsiuuu. OleHKa YHCIeHHOCTH mnomynsuuu. IuHammuka
MOMYJSALUU U €€ peryiduus. buotnueckuii noTeHuuan nonyasauuu. MoaenupoBaHue JUHAMHUKA
nonymsiuu. KpuBble pocTa YWCICHHOCTH momynsiiud. KpuBble BbDKHBaHMS. Perynsmus



YHUCICHHOCTH TOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoNOTMYECKOM HHUIIE BuAa. MecrooOuTanue. MHOromepHasi MOJENb
skonornueckord Humu Jx.M. Xarunncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

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

3aKOHOMEPHOCTU IIOBEJIEHUS W MUIpalud >KUBOTHBIX. buosiornueckue uHBazuu
YyXXEPOIHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [x. 1. XarunHCcOoH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsiumn», «I[IpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHele mnupamuael nomyniauun», «CKOpOCTbh 3aceiieHus
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skomornueckord wumu Jx. U.
XaTynHCOHAY.

O6opynoBanue: repbapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopHas pa6ora «[Ipucrnoco6ienns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. JkoJ10rus c000IECTB. IKOTOTHYECKHE CHCTEMBI.

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

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaum). DyHKiuoHanbHblEe OJIOKU
OpPraHu3MOB B HKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTbI, PEAYLEHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BewecTB U MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE ITOKA3aTeNN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOIrMYeCKUe TUPaMHUIbI
gyuces, OMOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @nykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBudHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL.  AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIIecTBoO.
buopazHooOpazue 1 oJHOTa KpyroBOpoTa BEIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHCTEMBL. JKOcCucmeMbvl 03€p u pex. IKocucmemvl Mopel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmolib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums mexny
AHTPOIIOTE€HHBIMHU U NIPUPOJHBIMU SKOCUCTEMAMH.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
Cunantponuzanusi ropojckoi ¢ayHbsl. buonorumueckoe U  XO3SHCTBEHHOE 3Ha4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMIM  OpPraHU3MOB B
sKocuctemMax. Ponv kackaonozo s¢hgexma u 6uoog-30ughuxamopos (kiouegvlx 6u008) 8
Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HeHUll  PasHblX MUNo8 Ha  cyOOpeaHUu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIO02UYECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuiet 1 cxembl: «CTpykTypa OHOIIEH03a», «DKOCUCTEMA IIHPOKOIUCTBEHHOTO JIECAy,
«9KocucreMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B O3KOCHCTEMEY,
«KpyroBopor BemecTtB B 3kocucreMey, «llenn nuTaHus (nmacTOuiHasl, JETPUTHAS)»,
«DKOJIOTHYECKas MUPaMUIa YHCe», « IKOJIOTHYECKas MUpaMuia OMoMacchl», «DKOJIOTHIECKas
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
Jeca mocie moxkapa», «JKOocHcTeMa 03epa», «ArpoueHo3», «KpyroBopoT BEImIECTB W MOTOK
SHEPTHHU B arporenosen, «l[Ipumepsl ypOoskocucTemy.

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

IIpakTuyeckas padora «l3ydenne u onucanne ypo0IKOCHCTEMBI».

JlabopaTopHas padora «/3yueHne paznHooOpa3us MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeust «IKCKypcHsl B TUIMYHBIA OMOTEOIeHO03 (B AyOpaBy, Oepe3HsK, €JIbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeust «IKCKypcHs B arpodKOCUCTEMY (Ha IM0JIe WK B TEIUIMYHOE XO3SIICTBO)».

Tema 10. buocgepa — rinodajbHas 3KocUcTEMA

buocdepa — obmemnanerapuas o0osouka 3emiu, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocpepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemecTBo OMocepsl U €ro GyHKIHUH.

3aKoHOMEPHOCTU cymiecTBoBaHMs Ouocdepsl. OcodbenHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMUYHOCTH siBJIeHUH B Onocdepe.

3onanbHOCTH Onocdepsl. [lorsiTne 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OrocdepHbIX PYHKITUH.

JdemoHcTpauuu

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

Tabmuubl u cxemsl: «I'eocdepsr 3emmm», «KpyroropoT azora B npupoje», «Kpyrosopot
yriaepojaa B npupojae», «KpyroBopot kucinopojaa B mnpupoae», «KpyroBopot BoAbl B IpUPOEH,
«OcHoBHBIE Ouombl cymm», «Knumatnueckne mosica 3emnn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBaHHay, «IlycTbiHY,
«Tpornueckuit mecy.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJICKIIMH KUBOTHBIX.

Tema 11. YeJsioBeK 1 OKpYkaomas cpeaa

DKoJlorn4yeckue KpHU3MChl M WX TNpuuMHBL. Bo3zgelictBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3IyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspyienue noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue KiumMara.

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



OCHOBHBIC TIPUHIIMITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA U MPHUPOABI. ParmioHampHOE
MPUPOJIOTIONIF30BAHUE M COXpaHEHHE OMOJIOTMYecKoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TI00aJBHBIX KOJIOTHUECKHX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €r0 BEPOSATHBIE TIOCIIE/ICTBHSL.

Pa3BuTHEe METOMOB MOHHMTOPWHTA PAa3BUTHS OINACHBIX TEXHOT'CHHBIX IIPOIICCCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemsl, obecneyusaowue O0OCMYn K UHGOpMAyUU NO COCMOAHUIO OMOENbHbIX BUO08 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKoCucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: «3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbI  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TepPUTOPUNY, «MOJIeNN yIpaBIsIeMOTO MUPaY.

O6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH permoHa.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT' A
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TI0 OHOJIOTHH BBIICIICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOydeHWIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onoyornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS  DKOJOTHUECKOW  KYIBTYPHI,
CnocobHOCmU CMAagumy TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA ITPOrpaMMBI IO OHMOJIOTHH JOCTUTAKOTCA B €AUHCTBC
y‘-Ie6HOI\/’I M BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHBIMHU IICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHS W CHOCOOCTBYIOT IPOIIECCAM CaMOTIO3HAHWS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTUA BHYTpeHHeI\/'I MO3WNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOTO
yBaKeHHs, OEpEeKHOT0  OTHOIIEHHWA K  KyJAbTypHOMY  HACIEIUI0O U TPaJUuILUsIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaloNIUXCsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTalUd, MO3UTUBHBIX BHYTPEHHUX
yOXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa U ONbITa JESITENbHOCTU B IPOILIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN JE€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHa POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIHLHOCTU MPU CO3/JaHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTpEeNeNIATh COOCTBEHHYIO TO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHE YYUTBIBATh B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSIMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJTHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 3a/lady, YBa)XKUTEIHHOTO OTHOIICHUS K MHEHHUIO
OTIIIOHEHTOB MPU 0OCYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K TYMAaHUTAPHOMN M BOJOHTEPCKON NESTENbHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE ¥ HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

COCOOHOCTh OIICHMBATH BKIJIAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OHMOJIOTHH, TOHUMAaHWSI 3HAUCHUsT OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBCKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHMWE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBHH C TPAJUIIMSIMH HapOJIOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MMOHMMAaHKE U peau3alus 3J0pOBOro u 6e30macHoro oopasa >kU3HH (310pOBOE MUTAHUE,
coOroieHre TUTMeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas AaKTHUBHOCTb), OEpEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IIEHHOCTH TMPaBWJI HWHAWBUAYAJBHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS KOOI,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCTBa, TPYAOTI00HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTb;

WHTEpEC K Pa3jIMyHbIM cdepaM NpoPecCHOHAIBHON NeSTENIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



AKOJIOTHYECKHU 11e1ecO000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3eMile,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KyJIbTYpBI: MPHUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCJICJCTBUMN JUIsl OKPYXKAIOIICH CPe/Ibl;

OCO3HAHHUE TJIOOAIIBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U ITyTeil UX PEIICHUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS M YMCHHUS
MpU PEIICHUHU TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHUEM (COOIIOIEHNE
MpaBUJI TIOBEACHUS B TPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoCchepsl);

AKTUBHOE HEMPHUSATHE JIEUCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEINTPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, JKOJIOTHUYECKOW KYJIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpPaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JAESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JMajJore KYIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIHCKOM KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBUS
MEXIY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYyXKaIoLeM
MHpEe KaK O €IWHCTBE MPUPOJbI, uYeloBeKa M oOOIIecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUSl MEAULIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHUSL YETIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Ipo0sieM U o0ecrieueHus nepexoia K ycTOH4MBOMY Pa3BUTHUIO, PAIlUOHATBLHOMY
MCII0JIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKMX 3HAHUU B LIEJSAX MOBBIIMICHUS OO0IIen
KYJIbTYPbl, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMmble 3HAHUS I aHajuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIMXCS JAHHBIX C LEJIbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHMYECKUE 3HAHWUS MM PelieHUus
Mpo0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUIYAIbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa30oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUS y4eOHOTro mpenmera «bUONOTHS» BKIIOYAOT:
3HaYUMBIC IS (OPMHpPOBAHUS MHPOBO33PCHHS  OOYYAIOIIHMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIE TIOHSTHS, OTPAKAIONINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHSI,
SIBJICHUE, TPOIECC, CUCTEMa, HAyYHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOJICHUE, M3MEPEHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble JIeHcTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEeUnBaOIINE
dbopmupoBanne (HYHKIIMOHATLHONW TPAMOTHOCTH U COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXxcs;
CIIOCOOHOCTh 00y4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHBIC YyYeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OWOJIOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs Y
obOyuvarorerocst OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBHUS, PETYISATUBHBIC YHUBEpCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIe Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OO0IIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OByaieHHe YHUBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeficTBUs:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHIATUSIMHU);

OTIPEeNIATh LEJIN JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BAaTh OHOJIOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYXICHHUS (MHIYKTUBHBIC, JIEIyKTHBHBIC, [0 aHAJIOTHN),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3ECH U
OTHOIICHHUI B M3y4aeMbIX OHOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUN pa3HOTO pPoja,
BBISIBIICHHBIX B PA3JIUMYHBIX WH()OPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKHU MOCTEACTBUN ACSITETbHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE NeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HMCCIEIOBATEIBCKOW M MPOSKTHOM JCSITENLHOCTH, HABBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIIOJIb30BAaTh PA3IMYHbIE BUABI JIEATCIHHOCTH IO IOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMABHBIX TIPOCKTOB;

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

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 0OpA30BATEIBHOUN EATCIILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3MpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIECHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISATE IEJICHANIPABIICHHBIN MMOUCK IEPeHOCa CPEJCTB M CIIOCOOOB JICHCTBHS B
poheCCHOHANTBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATCIBHYID W  MPAKTHYSCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOIXOAbI M PEIICHHS, CTaBHUTH
poOJIEMBI ¥ 3a]1a4H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIONMYJISIPHOM JITEpaType, OMOIOTHYECKUX CIOBapsIX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VIHTepHEeTE), aHAIM3WPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KDUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCTb;

(dbopMynHpOBaTh 3alpoChl U TPUMEHATH PA3]IUYHBIC METOJbl TPU TIOMCKE H OTOOpe
onostornyeckoit nHGopMaIK, HEOOX0IMMOH ISl BHITIOJHEHUST Y4eOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAJbHYIO (OpPMY TIPEACTABICHUS OUOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe€);

WCIIOJb30BaTh HAy4YHBIN SI3BIK B KAuyeCTBE CPEACTBAa IMPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHAaTypy, HOMEHKJIATYpPY, HCIOJb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEIICTBA HATJISAHOCTH;

BIIaJIeTh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl MHPOpPMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BCEX cdepax >KM3HU, aKTUBHO y4aCTBOBATh B JHAJIOTe
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaemoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBHITIOJHEHHsI Tpe/iaraeMoi 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB TUAIIOTA WU TUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CIOCO0aMH OOIIEHUS W B3aWMOJICHCTBHS, MOHMMAaTh HaMEPEHUs
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

MOHMMATh U UCITOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYaIbHONW pabOTHI IpU
peleHny OMoJIoruYeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS NPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEMCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUM, pACIPENENATh POJH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B Pa3JIMYHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH JACCTBUAMM:

1) camoopranuzanms:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
KHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

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

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Ja4d B O0Opa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABIIATh IJIaH PELICHUs MPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclupATh paMKU y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JiesIaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYIUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBOW 00Pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB M OCHOBAHMH, HCHOIB30BATh MPUEMBI pedIieKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
3) npuHsATHE ce0s M APYrux:
MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLIHOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3ULMH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHue nmpouaIbHOT0 00y4eHuUs: 00yJarOInXCs
ouonoruu. OHM BKIIOYAIOT: crenupuyeckue i OUOJIOTMM HAaydyHble 3HAHMS, YMEHHUS U
CrocoObl JEMCTBUII 1O OCBOCHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
U3YYEHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS YydeOHoro mpenmera «buosorus» B 10 Knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHHUI O MECTE U POJIH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpoOJIeM paloOHAIBHOTO MPUPOIOTIONB30BAHUS, O BKIIAJE POCCUNCKUX U 3apyOexHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKUE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboyM3M, TOMEOCTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
ounosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopus HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHHUS KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIECHHUS, paCUICINIEHHUs, YUCTOThHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSIAOB B HacleNCTBEeHHOW wusMeHuynBoctu H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCHIOJIB3YEMbIX B OMOJOTHYECKUX
HCCIIEIOBAHUSIX KUBBIX 00BEKTOB (OMHCAHUE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLICCTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepuil, TpuOOB, PacTeHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KHBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIeCcCOB: 0OMEHa BellecTB (MeTabonu3M), MPEBPALCHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTaHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHAMBUIYAIILHOTO DPa3BUTHUSA OpraHu3Ma (OHTOTeHe3a), B3aMMOJAEHCTBHs TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4eJOBeKa M MX (YHKIMAMH, MEXKIy CHUCTEMaMH OpPraHOB M UX
GyHKIMSAMHE, MEXIY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITH OTIMYUTEIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE PACTEHMI,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMUECKHE 3aJlauM, BBIABJIATh IPUYMHHO-CIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKUMH TpOIECCaMU M SBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOM0aTh MpaBuia IpU
pabote ¢ yueOHBIM U JTab0PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Leib UCCIeA0BaHNs, aHAIM3UPOBATh MTOJIyYE€HHbIE pe3yJbTaThl U JeN1aTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKON paboTe MO OHOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUX;

YMEHHE OIIEHMBAaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTUM M MEIUIMHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIpPaBICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHON IeATETLHOCTH B
oOnacti OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, MUIEBOI
IIPOMBIIIEHHOCTH, YIIyOJIATh IO3HABATENIbHBIM HWHTEpEC, HAINPABIEHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0Opa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NpopecCUOHaNbHOIO U BBICHIETO0 00pa30BaHusl.

IIpenmertHble pe3ynabTaThl OCBOeHHMsA YydeOHoro mnpeamera «buosorus» B 11 kKnacce
JOJKHBI OTPaXKaTh:

Cc(OPMHPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GOopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELIEHUH SKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, a TAaKXKE B PEIIEHUM BOIPOCOB
palMOHAIBHOIO MPUPOJIOTOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
IpUpoJie, OOLIECTBY, YENIOBEKY, O BKJIQJ€ POCCUICKMX U 3apyOeKHbIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHWM, KOTOpas BKIIIOYAET OINpeNesIeHUs U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroMX OHOJOrMUYECKUX TEPMUHOB M MOHATUH (BHL,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTeTHUYecKasi Teopusi sBotouuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HampaBJIEHUSIX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapan
u B. Baiinbepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMS, MWCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,



HaOJroIeHNe, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPOIOT'CHHBIX M3MEHEHHH B
PUPO/IC;

YMEHHUE BBIJCNATh CYHIECTBEHHBIC MPU3HAKU: BHUJIOB, OHOTCOIICHO30B, IKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUIOMATPUIECKOTO U CUMITATPHUYECKOTO BHI000pPA30BaHMUS, BIUSHUS JABWKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYIISAUH, TPUCIIOCOOICHHOCTH OPraHNU3MOB K Cpele OOMTaHus, YepeIOBaHH
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JIBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U TPUCTIOCOOJIICHUSIMH K HHUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OHMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBSI3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIONINE apIyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJIIOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBaHHS TPUPOABI U
YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATH MPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEMBIMH OHOJIOTHYECKUMH TpPOIECCAMH W SIBICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJTyYCHHBIX Pe3yIIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE U TPAKTUYECKUE pabOTHI, COONIOIATh MpaBHa TPU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bI, TMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENb UCCIIETOBAHMSI, aHATU3UPOBATH MOJYYCHHBIE PE3yIbTAThI U JAETaTh BEIBOIBL;

YMEHHE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TIPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOLIECTB, W IyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O MPOUCXOKJCHUU JKWU3HHU, 4YelOBeKa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCICACTBHSIX M CIIOCO0aX MPEAOTBPAILICHHS TJI00aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHAbHON ACSITEIHHOCTH B
oOmacti  OMOJIOTMH, 9KOJOTHH, IPUPOJIONOJIL30BaHUS, MEAUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTHMYECKOro O0pa3oBaHMsl B OpraHU3alMsIX CPEIHErO
po(heCCHOHATLHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsimuecTBo yacoB DJIeKTPOHHbIE
Ne HaummeHoBaHHe pa3/iesioB U K i (uudposbie)
/M reM MporpamMmel Bcero Oé"po‘m’m’le p ;KTH%CKHe o0pa3oBaTejbHbIE
padoThI padoThI pecypest
bu6mmoreka [{OK
1 buonorus kak Hayka 1 0 0 https://m.edsoo.ru/7f41
c292
bubmmoreka [{OK
2 EEHBZIHeHCeHCTeMH 11X 2 0 0 https://m.edsoo.ru/7f41
n c292
bubmmoreka [{OK
3 buonorusa xietkn 2 0 0.5 https://m.edsoo.ru/7f41
c292
bu6moreka [IOK
X
4 MMITeckas OpraHi3aria 10 0 1 https://m.edsoo.ru/7f41
KJIIETKH 200
bu6moreka [IOK
5 ggfi;ﬂe 1 QyHKIH 8 1 2 https://m.edsoo.ru/7f41
c292
OOMEH BeEIIECTB U bu6mmoreka [IOK
6 MPEBPAILICHUE SHEPTUU B 9 0 1 https://m.edsoo.ru/7f41
KJIETKE €292
Hacnencreennas bu6moreka [IOK
7 | uHbOpMAIHS U pean3anus 9 0 0.5 https://m.edsoo.ru/7f41
eé B KJIETKE €292
bu6mmoreka [JOK
8 JKU3HEHHBIN UK KIETKA 6 0 1 https://m.edsoo.ru/7f41
c292
Crpoenue 1 dyHKIHH bubnuoreka [JOK
9 17 0 1.5 https://m.edsoo.ru/7f41
OpraHu3MOB
c292
Pa3MHokeHue u pa3BuTHE bubnuorexa LIOK
10 8 1 1.5 https://m.edsoo.ru/7f41
OpraHu3MOB
c292
I'eneTuka — Hayka o bubnuoreka [IOK
11 | HACIIEACTBEHHOCTH U 2 0 0.5 https://m.edsoo.ru/7f41
HW3MEHYMBOCTH OPraHU3MOB €292
bu6mmoreka [JOK
12 3aKOHOMEpHOCTH 10 0 1 https://m.edsoo.ru/7f41
HaCIEICTBEHHOCTH
c292
bu6mmoreka [JOK
13 SaKOHOMEPEOCTH 6 0 1 https://m.edsoo.ru/7f41
M3MEHYUBOCTH
c292
bu6mmoreka [JOK
14 I'eneTnka uenoBeka 3 1 0.5 hits:/m.edsoo.rw/7f41




c292
bubnuoreka [IOK

15 Cenekiusi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41
c292
bu6mmoreka [{OK

16 buotexnonorus u 4 0 https://m.edsoo.ru/7f41

CUHTCTHYECKasT OMOJIOTHUS

c292

17 PezepBHoe Bpemst 1 0

OBIIEE KOJIMYECTBO 102 13

YACOB I10 ITPOTPAMME




11 KVIACC

KoJu4ecTBO 4acoB JJIeKTPOHHBbIE
HaunMeHoBaHHe
Ne a3/1eJ10B 1 TeM K i (ungpposbie)
/i E 0)1 - Beero Oé{TPOJIBHBIe pﬁaKanecm/le 05pa3OBaTeJII)HI)Ie
porp PadooTHI paodoThI pecypesI
3apoKJIeHUE U PA3BUTHE bubnuorexa [JOK
HBOIIOIUOHHBIX https://m.edsoo.ru/7f41
1 . 4 0 0
MPEACTABIICHUN B cc74
onosornu
N bubmmoreka [{OK
2 %ZKEETS::;?OHHSI uee 14 0 2 https://m.edsoo.ru/7f41
pesy. cc74
N bubmmoreka [{OK
3 l\gKﬁ:i:;);mHHﬂ uee 6 1 0 https://m.edsoo.ru/7f41
pesy, cc74
[Ipoucxoxnenue u bubnuoreka [JOK
4 pa3BHUTHE KU3HU HA 15 0 1.5 https://m.edsoo.ru/7f41
3emie cc74
[Ipoucxoxnenue bubnuoreka [JOK
5 geJIoBeKa — 10 1 1 https://m.edsoo.ru/7f41
AHTPOTIOTEHE3 cc74
DKOJIOTHSI — HayKa O bubnuorexa [JOK
B3aMOOTHOIICHUSIX https://m.edsoo.ru/7f41
cc74
6 OpPraHu3MOB U 3 0 0.5 cc/a
HaJIOpPraHU3MEHHBIX
CHUCTEM C OKpYXKaromen
cpenoit
Opranu3Mel U cpena bubnmorexa [IOK
7 9 0 1.5 https:/m.edsoo.ru/7f41
oOuranusg
cc74
OKOJIOTHS BUIOB U bubmorexa IIOK
8 N — 9 0 0.5 https://m.edsoo.ru/7f41
YA cc74
DKOI0THS COOOIIECTB. bu6mmoreka [JOK
9 DKOJOTUYECKUE 12 1 0.5 https://m.edsoo.ru/7f41
CHUCTEMBI cc74
bubmuoreka [JOK
10 Buocdepa — rnobamsaas 6 0 0 https://m.edsoo.ru/7f41
SKOCHUCTEMA
cc74
bu6mmoreka [JOK
q
11 eHO;eK 11 ORpyxarotias 6 1 0 https://m.edsoo.ru/7f41
cpel cc74
12 PesepBHOE BpeMms 8 0 0
OBIIEE KOJIMYECTBO 102 4 75
YACOB I10 ITPOI'PAMME ’
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