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MNOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus papadorana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnuu mnpernogaBaHus
yuebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHoil paboueil mporpaMmbl
BOCTIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonénHoro ypoBHs usydeHus (10-11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB INpeIMETHON 001actu «EcTeCTBEHHO-HAydHBIC TPEAMETHD».
Cornacao monoxkenusim PI'OC COO mnpodunbHbe y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yrayOlnEHHOM YpOBHE, SIBIITIOTCS CHIOcOO0M muddepeHnranuu 00ydeHusl Ha YPOBHE CPEIHETr0
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JA0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEIIEHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 331ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYJIHPOBAaHHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4yHOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosorus" gaér mpencraBieHue o LETU U 3aJadax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) TMPEIMETHOE COJEp)KaHWE, €ro CTPYKTYPHPOBAHHE IO pa3jiellaM M TeMaM,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCJIeI0BaTeIbHOCTh U3YYeHUs Y4eOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peau30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWI,
Omaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, KOJOTUYECKOTO MBIIIJICHHS, MPEICTABICHUNA O 3I0pOBOM 00pas3e >KU3HU, Ha
BOCITUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTHMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHus U B (POPMHUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH, OOYYaloIIUXCsl MO OCBOCHHUIO COJEpXKaHUS OMOJOTMYecKOro oOpa3oBaHUs Ha
yYpOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsplii mpeamer «buosorus» Ha YpOBHE cpelHero ooduiero odpa3zoBaHUsS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHKE B IIKOJIE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUN
oOyuaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISPHOM U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOoaeHHOM ypOBHE OpPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY MOJY4eHUI0 OMOIOrnyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro coJep)KaHus
COCTaBIIsIET CHUCTEMa OWOJOTUYECKUX 3HAHUHM, MONYYCHHBIX NpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3eioB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacCIIMPEHBI U YTITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Tpubax, OaKkTepHsiX, OpraHu3Me YeIOBEKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOIMOJHHUTENbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TIOWCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
MOCIeAyoIEero Beioopa npodeccun. Bo3mokHa Takxke WHTErpanusi OMOJOTHUECKUX 3HAHHN C
COOTBETCTBYIOLIUMH 3HAHUSMU, TTOTYYEHHBIMU OOYYaIOIUMUCS MPH U3YyYeHUU QU3NKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeT CHCTEMHO-
YPOBHEBBI M SBOJIIOIMMOHHBIA TOJAXOMBI K HM3ydeHHIo Ouosioruu. COrjgacHO UM, W3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HooOpas3us
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PA3BHUTHS, TCHETUKU U CENIEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmuXCsi 1Mo OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosorun yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O00ECHEUYUTh OCBOCHHME OO0Yy4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJAEH, NPUHIUIOB M MpaBW, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJAHBIX acCHeKTax
Ouonornueckux 3HaHWM. J[ns pa3BuUTHS M TOJAEpKaHHUS MHTepeca 00ydaromuxcsi K OHOIOruu
Hapsily CO 3HAUYUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COJIEpPKaHUU MPOTrpamMMBbl 110
OMOJIOTHH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPWUEW CTAHOBJICHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOoaéHHOM YpOBHE — OBIIAJCHHE
0oOyyaroUIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJILHOM OpraHU3allud >KHUBBIX CHUCTEM
pPa3HOTo paHra M NprUoOpeTeHne YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi o0nacTu npodecCUOHATBLHON AeATeIbHOCTH, CBSI3aHHOW C OHOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHHUsl.

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

OCBOCHHE OOYy4YaloUMHUCSA CHUCTEMBbl  OHOJIOTMUYECKMX 3HaHHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIFOILIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJOTHYECKHX cUCTeM (KJIeTKa, OpraHu3M, MOMYMSIus, BUJ,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS ~ JKUBOW  MPUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM M KIETOYHOU OMOoJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENIEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOMH
OMOJIOTUH,  MAaJEOHTOJOTHUH, O3KOJOTMH); METOJaMH  CaMOCTOSITENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopud M B Mpupoje (HaOIoAeHUe, H3MEpEeHHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaZIcHHEe OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCTOJIb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHAaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJNOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH U SKOJOTMYECKHMMM TMpoOieMaMH 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 3a00JIeBaHUH, MpaBWJia MOBEICHHs B MPHUPOJE U 0OECTIeUeHHS
0€301aCHOCTH COOCTBEHHOM KM3HEIACSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE Y 00YJaIOUINXCSl WHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOTMed OHOJIOrMYecKOro MCCIE0BaHuUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmIeHUs] OWOJIOTMYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTrMYEeCKUX 00BEKTOB U MPOLIECCOB;

BOCIMTaHUE y OOy4JaroOmMXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTIEeNbHBIM €€ O0O0BEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAMU E€CTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpeTeHne 00yJaroIIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOJAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3J0POBbS U 3J0POBbSl OKPYXKAIOMMX JtoJed (CoOMoaeHusT Mep
npoduIaKTUKK  3a0oJieBaHHWi, oOecrieyeHre  O€30TMacHOCTH  KU3HEACATCIIbHOCTH B
Ype3BBIYaHBIX CHTYaUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUUN M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYalOMIMMHCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyroIeMy MpodecCHOHATEHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M TOTPEOHOCTIMU
peruoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4YeHHWE OWMOJIOTMH Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanms, coctaBisier 204 dgaca: B 10 xmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METOJOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruuyeckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpPeaHEero Mpo¢deCCHOHAIBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBeJieHHEe J1a0OpaTOpHBIX W MpakTUdeckux pador. Taxke ydactue oOydarommuxcs B
BBITIOJIHEHUM TPOEKTHBIX U  y4EOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MaTepHallbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUOM, HE BXOAUT B  IPOBEPKY
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 UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHre OuoJOruu B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHMOJNOTMM B MPaKTHUYECKOU
NESITeIbHOCTH YEJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, 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.

Tabmuipl 1 cxeMbl: «CBsI3b OMOJIOTHH C APYTUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

XKusble cucTemMbl Kak mpeaMeT u3ydeHust ouosoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTb H YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBbIH,
OpraHU3MEHHBIH, MOMYJISAUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiid. [Iporeccrl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cyecTBoBaHusI MaTepuu. Hayku, u3ydaroniyue ,UBbI€ CUCTEMbl Ha Pa3HBIX
YPOBHSIX OPraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroasl Ouosiornueckoi Hayku. HaOmronenue, mamepeHue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsaTue o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbX. O1eHKa
JIOCTOBEPHOCTH IMOJYYEHHBIX pe3yabTaToB. [IpuuMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[lonATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuiet u  cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepum», «YPpOBHU OpraHU3aLUU KUBON MPUPOIbDY, «CTpOEHUE KUBOTHOM
KIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUS KUBOU MTPUPOIBI».

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

IIpakTuyeckass padora «lcrnosib30BaHUE PaA3IUYHBIX METOJOB MPH M3YYEHHH >KHUBBIX
CUCTEM.

Tema 3. buojiorust KjieTkun



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 «/I3yyeHne METOJOB KIETOYHOW OHOJOrHMHM (XpomaTtorpadus,
anektpodopes, nudpdepennnanbaoe nentpudyruposanue, [1LP)».

Tema 4. XuMnuyeckasi opraHu3anus KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKU, TEIIOPETYSLUU.
MunepasnbHble BellecTBa KIETKH, UX Onosiorndyeckas posib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BeliecTBa KieTkd. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuyHas cTpykTypa Oenka, HenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, 4YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OCIKOB.
Knaccudukanus 6enxoB. buonornueckne ¢pyHKmu 0enKoB. [Ipuonsi.

VYrneBoapl. MoHocaxapuapl, AWcaxapuibl, OJMTocaxapuabl W mojucaxapusl. OOuuit
IJIaH CTPOEHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  TmapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kimaccudukanuss — JTHIHIOB.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouipl. buonorndeckue ¢pynkiuu aunuaoB. OOuue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hykneunosbie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTubl.
[Tpunnun kommiementapuoctu. [IpaBuimo Yapradda. Crpykrypa JHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorunueckue pynkuu JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojiekysie AT®. buonoruueckue
¢byukiuun  AT®. BoccraHoBleHHbIE TEPEHOCUYMKH, WX (GYHKIUM B KIeTKe. /[pyeue
HYKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  ecemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

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

JdeMoHcTpanuu

[Hoptperst: JI. Ilonunr, J[x. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B  HEXKHMBOH 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», «CTpoeHHEe MOJEKYN YriieBoAOB», «CTpOeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKynbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunel KIeTok: 3ykapuoTHYecKas U Ipokapuotudeckass. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Ctpoenue mnpokapuoTHUecko kieTku. Kierounas creHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QyHKIMOHUpPOBAHUE dyKapHOTHUYEeCKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IU1a3MaTH4eckod MemOpaHbl. TpaHCHOpPT BeLIECTB uepe3
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obOnery€éHHas and@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KAJIMEBOTO HAcOCa. DHJIOIUTO3: MMUHOIUTO3, (haromuTos3. Dk301uTo3. KieTtouHnas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKH pacTeHH, rpuOoB.

[urommazma. I[luro3osb. Lurockener. [IBmkeHue unuroriazmbl. OpraHowabl KIETKH.
OnHomMeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HporazMarnueckas cetb (IIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (PyHKUuU. B3anMocBsA3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKH.
Ctpoenue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus 6Oenxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapata ['onabmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoOWAbl KJIETKH: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeosckosckuil, JI. Mapeyaruc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTU]IBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm0Opanubie opranoupl kinetku CtpoeHrne U (QpyHKIIUUM HEMEMOpPAaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmMuHosbie
Muxkpoguramenmol. MBbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpybouku. Knetounsiii meHtp. CTpoeHHe U [BIKEHUE JKIYTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIIIKH, UX CTPOEHHE W (PYHKIIUU.
SnepHplii 6enkoBbI MaTpHuKC. [IpocTpaHCTBEHHOE pPacmoJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa S0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

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

JdeMoHcTpanuu



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

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

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MMKpPOIPENapaTbl pPaCTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbBIX KIETOK.

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

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas padora «/ccnenoBanue 1asmMoian3a M JEMIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALINS U TUCCUMWISILIUSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. VYuyacTue KuUCIOpoJa B OOMEHHBIX  Ipolieccax.
OHepreruyeckoe oOecrnieueHue kieTku: npespaimenne AT® B 0OMEHHBIX Mpolleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTro Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHusM jeWctBus. KodpepmeHThl. OTinuus (epMEHTOB OT HEOPraHUYEeCKHX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(epMEeHTAaTUBHBIX PEAKIUil OT Pa3IUYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHMYECKHX BeHIeCTB B KieTke. DotocuHTe3. AHOKCucenHbll U
oxcucennbvlll omocunmes 'y oOakmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonroz2o yeumpa. Ponp xmopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBAs
dazel. Domoovixanue, C3., C+. u CAM-munvt hpomocunmesa. [IponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix (pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAYCHHUE (DOTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTpH(ULUpPYROLIUE
OakTepuu, skere300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunael Opoxenus. IIpogykTel OpoXeHHs M MX HCIOJb30BaHUE
4eJ0BEKOM. AHa’poOHblE MHUKPOOPIaHHU3MbI KaK OOBEKThl OMOTEXHOJOIMM U BO30yIUTENIN
0ose3Hei.

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

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. Poyib MUTOXOHApPUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmudeckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmaszvl. IlpeumymectBa a’poOHOro mnyTH oOMeHa BEIIECTB IMepes] aHadpOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

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

Tabmuupel m cxembl: «POTOCHHTE3», «IJHEpreTndeckuil oOMmeH», «buocunHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MUKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJIECHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaa3bl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHEHUE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peammsanust HacneACTBEHHONW WHQpOpManuu. [ 'eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbii cuHTe3 PHK. IIpuHOuUIbI TpaHCKPUNIMU: KOMILJIEMEHTAPHOCT,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Genka. YcioBust
o6uocunTe3a 6enka. Koguposanue amuHokucnoT. Pons pubocom B GuocuHTe3€ Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y NMpoKapuoT U
9yKapuoT. Perymnsmus akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupychl — HeknerouHnbsle (GOpMBI JKU3HU U 00IUraTHble nmapa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnenwnwiti yuxn JIHK-cooepocawjux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupycubie 3aboneBaHusi uenoBeka, JKUBOTHbIX, pacrenuid. CIINJ, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz 6onrvuux maccusos («bigdata») cmpykmypHulx
buonocuveckux Oannvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

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

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUecKui KoI», «BHUPYCH»,
«baxTrepuodarm.

IMpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryisuus. HMutepdaza m muto3. OcoOEHHOCTH
mpoleccoB, mpoTekatonux B uHTepdase. [loaroroska kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKHH M TMOCTCHHTETUYECKUH (IMPEMUTOTHUECKUN) MEPUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK —  pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbHOCTh. MexaHusm
permmkaunn  JJHK.  Xpomocomsl. Crpoenne xpomocom. Tenomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. JMIUIOUIHBIM M TarulouJHbI HaOOphl XPOMOCOM.
I'omonornunslie xpomocomsl. 110710BbIE XPOMOCOMBI.

Jenenune kinetkn — muto3. CTaguum MHUTO3a M NMPOUCXOJALIME B HUX NPOLECCHL. THUIBI
MuTo3a. Kapnoknnes n nutokuHes. bruosornyeckoe 3HaueHME MUTO3A.

Perymsimust MuTOoTHUYECKOTO UHMKIA KiIeTkd. [IporpamMmmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocoMbl, (PYHKIIHOHAIbHAsE T€HOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemkay» — 6uoungopmamuyecxkue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKM», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmkanus JJHK».

OO6opynoBaHue: CBETOBOW MHUKPOCKOTN, MUKpompenapaTsl: «MHUTO3 B KIETKaX KOpelika
JTyKa».

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KJIETKax KOHYMKAa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIPENapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS U KU3HEACSITEIIBHOCTA OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apXeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJAOPOCIH, NPyrue MpoTUCTHL. KonoHunansHbIe
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTEIbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTpOeHHUs, (PYHKIUN U PacloIoKeHHs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THWIBI JKMBOTHBIX TKaHEW: SIHTEIUAlbHa,
COEIMHUTENIbHASA, MbllleuHasi, HepBHAas. OCOOCHHOCTH CTpOEeHMs, (PYHKIMI U pacroyioKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeKka. @YHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHbIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBWKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pedexc. CkeneTHbie
MBIIIILBI U UX paboTa.

[Iuranune opranusmoB. [lorynomnieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[lutanue >XUBOTHBIX. BHYTpPUIIOIOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [lpixanue pacteHuil. Jpixanue xxuBoTHbIX. Juddysus razos yepes
MOBEPXHOCTh KieTKkU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaOepHoe U NEroyHoe
npIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX IMO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uyenoBeka. MeXaHu3m
BEHTUJISIIIUH JIETKUX y MITUI] U MIIEKONTUTAarOMKX. Perynsius apixanus. JlpixareabHble 0OBEMBIL.

TpancnopT BelleCTB y OpPraHu3MOB. TpaHCHOpPTHBIE CUCTEMbl pacTeHuil. TpaHcrnopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaille, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpalieHUs.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opranusmoB. BbineneHue y pacreHuil. BplueneHue 'y  JKMBOTHBIX.
Cokpatutenphble Bakyoiau. Opranel BblaesneHus. @PuibTpanus, cekpeuuss U  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNeHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIOHUpOBaHUE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTENIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOH 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI 1 X TPOU3BOIHBIE. 3alllUTa OPraHu3Ma
ot OonesHeil. MMmyHHas cucrema denoBeka. KIleTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeTéHHBIM  cnenuduyeckuii UMMyHUTET. Teopus KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO NMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxkxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsuus y pacteHuid. PocToBbie BemiecTBa M Mx
3HAauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuusi y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pedumekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIEC pe(dIIEKCHI.

I'ymopanpHas perymsuuss W SHIOKPHHHAs CHCTEMa JKMBOTHBIX M YeloBeKa. JKenessl
SHJIOKPUHHON CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TopMOHOB. B3anMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmuupel n cxembl: «OnHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOAOPOCINY,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmbIx», «TkaHM pacTeHHI»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IUIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4denosekay, «llmmeBapurensHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BbrgenurensHas cucreMa», « OHIOKpPHHHAsA cucreMmay, «CTpoeHue Mpluus», «MMMyHHTET»,
«KumeynononoctHele», «CxeMa NMUTaHUS pacTeHUI», «KpOBEHOCHBIE CHCTEMBI IT03BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruipb», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOEHHE J10KIEBOTO
yepBsi», «HepBHas cucrema peid», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcsa», «HepBHas cuctema nruny, «HepBHasg cuctemMa MIIEKONUTAIOIINUXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOKHX, JKUBbBIE
9K3EMIUISPhl KOMHATHBIX pacTeHui, repOapuu pacTeHUl pa3HbIX OT/AENOB, BIaKHbIE MTPETapaThl
KHUBOTHBIX, CKEJIEThI M0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHUE [UIi JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMasia M OenKkoB MoJ JeiicTBMeM (epMeHTOB, 0OOpylOBaHHE IS



JEMOHCTpPALMU OIBITOB 10 U3MEPEHMIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3IN4HbIX KUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/I3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe M pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAaHUE, CIOPYIISLUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBbie kineTkw, wium Tramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TIOJIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpimieBoe  paszputve. ['ameroreHe3 'y JKMBOTHBIX. [loJOBBIE — Keye3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KJiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHUE IOJIOBBIX
KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTEHe3). DMOPHOJIOTUS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonocuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposantnoe opoobnenue. bracmyna, munsi
onacmyn. OcoOEHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIEBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojbliia (3MOpUOHANIBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pE3yJbTaT HUEPAPXMUYECKUX  B3aMMOACHCTBHI TeHOB. BrusHue Ha
AMOPHOHAIBHOE PA3BUTHE PA3INYHBIX (PaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamMOpuoHanbHbId Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECO3BOHOUHBIX M MO3BOHOYHBIX JKHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >KUBOTHBIX. DaKTOpPhl pEryisilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepuoabl OHTOreHesza yesoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKUE TIPOLECCHI.

PasmHoxkenue u pasButue pacreHuid. ['ametodur m crnopodut. Meio3 B KU3HEHHOM
uukie pacrenuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbI PETyJISIUN OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuiel u cxembl: «BerertaTuBHOE pa3MHOKeHUE», « TUMBI OECMONIOr0 Pa3MHOKEHUS,
«Pa3MHOXXeHHE XJIaMUJOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHb», «Pa3MHOXEHHUE TUIIPBDY,
«Meiio3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHLEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MaliCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue aArymkmn», «J{BoilHOE OIMIOIOTBOPEHHE Y LBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIBHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <«OKU3HEHHbIM 1MKI MXa», <OKU3HEHHBIH 1UKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBDY.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPETIapaThl SHIEKIETOK U CIIEPMAaTO30U/I0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKN.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMsSI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3aPOJBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHUS BBICIITUX PACTCHUNY.

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

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BUTHUM TeHeTuku. Paboter H. K.
Konemosa, H. U. Basunosa, A. H. benosepckoro, I'. /. Kapnieuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
IeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JOMHHAHTHBIM W PEIECCUBHBIM MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, IIUTOJIOTHUECKHUM, MOJIEKYISIPHO-T€HETUUECKH.

JdeMoHcTpanuu

[optpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbl CKPEITUBAHUS.

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

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBelii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO MOKoJieHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernieHus npusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIUBaHHE. [TpomexxyTOUHBIN XapakTep HaCJIETOBAHUSL.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JlurnOpugHoe cKpeumMBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luToIornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe HacaeI0BaHUE
TFE€HOB, HApYIICHUE CLETUICHUS MEXAY F'eHaMU. XPOMOCOMHAasi TEOPHUs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Moja. AyTOCOMbI U TOJIOBBIE
XpoMOcOMBI. ['OMOramMeTHbli M reTeporaMeTHblil moj. ['eHeTnyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

I'enotun kak uenoctHas cucteMa. IlieloTpornvsi — MHOXECTBEHHOE JEHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIjieMeHTapHOCTb.
Onucrtas. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKMUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJIS U U3MEHEHUs HAacleJACTBEHHON nHpopmanuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpeniuBanue», «HenoaHoe noMuHupoBanuey, «CLemeHHOE HAcIE10BaHNE
MPU3HAKOB y Jpo30¢uis», «I'eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIEiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUISl JEMOHCTpAIMK 3aKOHOB eIUHO00pa3usi THOPUIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb JUIsl JEMOHCTPALMM 3aKOHA HE3aBHUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKponpenapat: «/po3oduay.

IIpakTuyeckas padora «/I3ydeHue pe3yabTaTOB MOHOTHOPHAHOTO CKPEIIMBAHHUS Y
TIPO30(HUITBD).

IIpakTnueckas padora «M3ydyeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢opmupoBaHuu (eHorumna. l3MeHunBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE NpPHU3HAKU. Buasl M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opmupoBaHUM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanimoHHbINH psii M BapuanuoHHas kpuBas (B.
Noranncen). CoiicTBa MOAM(PUKAITMIOHHON U3MEHUYUBOCTH.

l'eHoTununueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONM HM3MEHYMBOCTH. Bubl
FeHOTUIINYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunaTtuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTH B CO3JIJaHUM T€HETUYECKOTO pa3HOOOpasus
B MpEeJeNax OJHOIO BUAA.

MyranyoHHass HM3MEHYMBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYLUPOBAHHbBIE MYyTalWW. SnepHble W LUTOIIA3MATHYECKUE MYTAlHH.
Comarnueckre W moJjioBble MyTauuu. [IpuumHBl BO3HUKHOBEHHMS MyTauud. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX (aKmopos 6 HAcCIed08aHuu u
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuier 1 cxembl: «Buapl HW3MEHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ U3MEHYHMBOCTB»,  «Meiio3»,  «OminomoTBopeHue»,  «leHeTnueckue
3a00JIeBaHUS YeNlOBEKay, «Buabl myTanuii».

O6opynoBaHue: XUBble U TrepOapHbIE SK3EMIUIPhl KOMHATHBIX PACTCHH, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYHBOCTH.

JlabopaTopuass pabdora «McciaemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PUKAIIMOHHOMN
N3MEeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTuuyeckas padéora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHass IporpamMMa HCCIEIOBAaHUS TIE€HOMA YeEJIOBEKa.
Metoapl U3ydyeHHsI TEHETUKU YeJIOBeKa: I'eHealOrnYeCKUid, OJM3HELOBBIN, IIUTOreHETHYECKHH,
MOMYJISIIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-reHeThUecKuidl. COBPEMEHHOE OIIpENIEIIeHHE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4Yuciie ¢ moMouipo I[11P-
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. CTBONOBbIE KIETKH. [IoHATHE «TeHeTHUECKOro rpy3a». DTHYECKUE aCIIEKThI
UCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (hakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolend cpeapl. l'eHerndeckas MNpeapacrosioKeHHOCTh
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. Cestexkiusi OpraHusMoB

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 PSIZIOB B HacieACTBeHHON m3meHunBoct H. WM. BaBuiioBa, ero 3HaueHue s
CEJICKITMOHHOMN pabOTHI.

Mertopl cenekiMoHHOM padoThl. MIckycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTUITY C MIOMOIIBIO OLEHKU (DEHOTHIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C MIOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW paboThl. PamuanunoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBaHUS W MeTonoB pekomOuHanTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia sl CEIeKIUU.

[lonyuenune mnonuruionnoB. BuyrpuBuaoBas rulpuauszauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JIOCTHMXKEHHS CeNEeKIMU 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 2eHemudecKUMU pecypcamu cenbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUST CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcCie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHULL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanuu

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

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PS/IOB B HACJIEACTBEHHON H3MEHUMBOCTHY», «METOMbI CENeKIn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3».

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



JlabopaTopHas padora «/3ydyeHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PAaCTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHO10TUsl M CHHTETHYECKAsI OMOJIOTHS

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MUKpoOHuonorudeckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTHIA. [Ipon3BoacTBO O€lika, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANpPABIECHHOIO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIYYEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolrecs B pupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeTolbl KylbTyphl KIETOK M TKaHEH PaCTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIOHANbHBIX U NONUKTOHATIbHLIX anmumen 6 meouyute. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sIMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTAlUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUuGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KYIbMYD.

XpOMOCOMHAsI U T€HHasi MHXeHepus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pekomOunantHbX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTHYECKHE MpoOJeMbl TEeHHOMN
VHXEHEPUH.

Menununckue 6unotexnonoruu. [loctrenomuas mudponas meauiuna. [1I[P-auarnocTuka.
MeTa00I0MHBIHM aHaIN3, FTEHOLIEHTPUYECKH aHAIN3 IPOTeoMa YeJI0BeKa JIJIs OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp30BaHHME CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHKeHepuss Uisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA,
CO3JaHMsI KOMIUIEKCHBIX TKAaHEW COYETaHHEM TEXHOJIOTHM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonuHra s penieHus 3a1a4 NepCcoOHaTU3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXxaHu3MoB (pyHkuuonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.

JdeMoHcTpanun

Tabmupt u cxembl:  «Vcrmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas nunxeHepus», «I eHHass HHXXEHEPUs».

JlabopaTopHas padora «3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «[lomyyeHue MOJIOYHOKUCIBIX TPOTYKTOBY.

IKeKypeusi «bHOTeXHOIOTHS — BayKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIOLHMOHHBIX NPEACTABJICHUI B 0M0JI0THHI
OpomonmonHas Teopus Y. [lapsuna. [lpeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boronuu BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXEHHS OpPraHW3MOB, HACJIEJICTBEHHAs H3MEHYMBOCTh, Oopb0a 3a CylIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

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

JdeMoHcTpanuu

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

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnerw)y, «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», «Ilopoapl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHKYHUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIronusi M eé pe3yJibTaThl

[lonynsiust kak s3JeMeHTapHas eAuHHUNA 53BOIONNH. COBpEeMEHHbIE METOJbl OLIEHKH
FeHETUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomysuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeThdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONMHA. MyTallMOHHBIA TPOIIECC.
KomOunatuBHass m3mMeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpPaBJICHHBIC W3MEHEHUS
4acToT ayiene B momymsiusax. Oddext ocHoBarens. Ipgexm OymviiouHo2o 2opaviuKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eno8 6 Oomvwux u Manvix nonyrayusx. Murpamuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs), OMoIornyecKkas (PenpoyKTHBHAS).

EctectBennsiii oTOOp — HampaBisiouuii ¢axtop sBostonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3HPYIONIUH, paspbiBaromuid (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HUKHOBEHHE U 3BOJIOLUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB KakK pe3yJabTaT MHKpPO3BOJIOLUMU. BO3HHKHOBEHUE
npucnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumeps! npucnocobaeHuit
y opraHusMoB: Mopdororudeckue, (U3HOIOTHUYECKUE, OUOXMMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u cTpykrypa. BumoobpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsumss — kimoueBoi ¢aktop BumooOpazoBanus. Ilytm u cmocoObl BuA00Opa3zoBaHUSA:
alyonarpudyeckoe (reorpaduueckoe), CHUMMOATPHUECKOE (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuansanus). JIuTeIbHOCTb SBOTIOIMOHHBIX MPOIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHON OMOJOrMM B  pa3pabOTKE HAaydyHBIX METOJOB COXpaHEHHUs
6nopazHooOpazus. MUKPOIBOJIONUS U KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(hopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cITOCOOBI OOPHOBI ¢ HEl.

JdeMoHcTpanuu

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

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHUNBOCTEY, «[lOMysAIMOHHAs CTPYKTYpa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi HM30JSALMs TONMYNIAUUA ceBaHCKOW ¢openny, «l'eorpaduueckas U30IALIUSA
JIMCTBEHHUIBI CUOMPCKON U JIMCTBEHHUIIBI JaypcKoib», «[lomynsioHHbIe BOJIHBI YMCIEHHOCTU
XAIITHAKOB M KepTB», «Cxema JecTBUS €eCTeCTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «nnycTpranbHbIi MEJIAHU3MY, «OKuBbie HCKOIIaeMBbIE»,
«I[lokpoBuTENbCTBEHHAs OKpacka XHUBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrmnocobIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIILHOCTBY,
«Kpurepun Bupa», «Bunbl-nBoiinukn», «Ctpykrypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BUAOOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB cHUHULY, «llomumnounsl pacrenuity, «KamycrtHo-
peICUHbIN THOPUTY.

ObopynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH C
IpUMepaMy pa3IUYHbIX NPUCIIOCOOIICHNH, Yydena NTHUIl U 3Bepei pa3HbIX BUJIOB, repdoapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS PA3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OJIOTHUUECKOMY KPUTEPHUION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoroy. [laneonTonornueckre MeToAbl U3y4eHUs IBOJIIOLIHH.
[lepexonnbie popmbl U GUITOTEHETUYECKUE PSIJIBI OPTraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢Guopbl U (payHbI
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buibl-5HAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckue MeXaHU3MBI HBOJIIOLIMM OHTOT€HE3d M IOSIBICHMS JBOJIOLHUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe OpraHbel U aTaBu3Mbl. MOJIEKyIspHO-
reHeTU4ecKne, OHOXMMHUYECKME M  MaTeMaTHYeCKHEe METOJbl  M3Y4YEHUS  DBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METOIbI IIOCTPOCHUS (PHIIOTEHETUYECKUX JIEPEBBEB.

XpPOMOCOMHBIE MYTAallUM U 3BOJIIOLMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) OdBOJOUMH. [lpuHyun  cmenvl  yHKYUL.
HeoGpatumocTs 3Bosonnu. AnantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB BOJIIOLMH.

JdemoncTpauuu

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

Tabnuupl u cxembl: «PUIOreHETUYECKUN P JIOIAAN», «APXEONTEPUKC», «3BEpO3yObIe
amepel», «Crerouedansy», «Punnodurel», «CeMeHHbIe MAaOpPOTHUKMWY», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu 3MOPHUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpraHb»,
«PynumeHnTb», «ATaBU3MBI), «XpOMOCOMHBIE Ha0OpHI YeJOBEKa W HIMMIIaH3e», «lJ1aBHBIE
HaNpaBJICHUs IBOIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMM, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKH TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHS.
JloHay4Hble MPEACTABICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['umore3a mocTOsSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue onpitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >KU3HU U aCTPOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUECKo! 3BoJitonnu. [lnanerapHas (reojsorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUS. AOHUOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoauepsarHas
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 wmeroapl €€ wusydeHus. Vckomaemble OpraHu4yeckHue OCTaTKHU.
I'eoxpononoruss u e€ Meronpl. OTHOcuTeNbHAasE U aOCOJIOTHAsE  IEOXPOHOJIOTHS.
['eoxpoHONOrNyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl oprannyeckoil sBosonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbiX skocucteM. CoBpeMeHHblE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmectB. CrpomartonuTsl. IIpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHHE BHUPYCOB.
[IpoucxoxxaeHne MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TIpYIIII
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 IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHN 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 miaexkonuTaromux W ntull. [lpuHnun xmrodeBoro apomopdo3a. OcBoeHHE
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 1O 3paM U IIepuoJam: apxeu, MpoTepo30M, Majie030i, Me3030i,
KaitHO301. OOImas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJIeoO0pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3UChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHH. COBpPEMEHHBIN DKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus1 6nopa3zHooOpas3us Ha 3emiie.

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

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, J[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penuy, «Cxema onbita JI. [lacTepa mo uzydeHuro
caMO03apoXJieHus Xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «['eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHUs »HYKapuoT MyTéM cuMOHOreHe3a», «Cucrema J>KUBOW HIPUPOABIY,
«Ctpoenne Bupyca», «Apomopdosbl pacTteHmit», «PUHHOPUTB), «OIHOKIETOUYHbBIE
BOJIOpoCcHN», «MHOrOKIeTouHble BoJopociany, «Mxuy», «llanopotHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey», «llmockue uepBm»,
«HUIIEeHHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/JTHBIEY, «IIpecMbIkarommecs», «Ituiey,
«Mnexonuraromue», «Pa3sButue KuU3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pey, «Pa3BuThue KU3HM B MNANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe »XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH PaA3TUYHBIX OTJENOB, KOJIJICKIMH HACEKOMBIX,
BJIQKHBIE TpErapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU HIJIOKOXKHX, CKEJIETHI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEMBbIX, MYJISIKH OPTraHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopnHas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPraHWYECKUX COCIMHEHHUI B IIEPBUYHON aTMoChepe».

JladbopaTopnasi pabGora «/3ydeHne u OINKMCaHHWE HCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEW CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTE CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl 1 3agaun aHTPONOJIOTUU. MeTOo/1bI aHTPOIOJIOTUH.

CraHoBJIeHHE TpPEACTaBICHUN O MPOUCXOKJIECHUHM 4eJIOBeKa. PenuruosHbie BO33PEHUSL.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMU. (CuHcTeMaTHueckoe TIOJIOXKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUECKUE,
aMOpHosIoTUYeCKre, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUYecKrue. OTIWuus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHEe U KOMILJIEKC CBSI3aHHBIX C HUM INPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PaKkTOpel)  AHTPOIOTEeHe3a:  OWOJOTHYECKHE,  COIHAJIbHBIC.
CooTHolieHne OHOJIOTMYECKUX U COIUATbHBIX (DAKTOPOB B AHTPOTIOTEHE3E.

OcHOBHBIE CTaUU aHTpoIoreHe3a. PaHHue 4enoBekooOpa3Hbie 00e3bsSHBI (MPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JH0JIei. ABCTPAIONUTEKU —
JIBYHOTHE TMPEIKU Jtoaei. YelnoBek yMenbld, MepBble M3TOTOBJICHHUS OpyaAuil Tpyaa. UemoBek
MPSMOXOIAIIUN U TIEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek rennenboeprckuii —
o0l MpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKHi
KaK BHUJ JIIOJEH XOJOJHOTO KinMara. YenoBeK pa3yMHbBIH COBPEMEHHOTO THIIA, JIEHUCOBCKHIA
YeJl0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOTO 4eloBeka. EcTecTBeHHBII OTOOpP B MOMYJSAIUSAX 4YeIOBEKa.
MyranuoHHslii niporiecc U noaumopdusm. [lomymnsaioHHbIe BOJIHBI, Apeiid reHoB, MUTpaLUs U
«3(hdexT ocHOBaATENSD B MOMYSIUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bosbmive pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHASA (PKBaTOpHAalIbHAsI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTU paccelieHuss 4YeloBeka TNo rmiaHere. EauHCTBO uyenoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoOneHHOCTh 4YelmoBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxaromiei cpenpl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoorHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3nueckod (OMOJNOTHYECKOW) aHTPOIOJIOTUH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKHMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— NOPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



IToprpersr: Y. dapsun, JI. JIuku, 5. f. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOIBI  aHTPOIOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKENeT 4YeloBeKa W CKEeJNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKylllME€ CHUJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO  YEJOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek NpAMOXoadimuin», «/[eHncoBCKU 4eI0BEK»
«Heanpepranbipy, «KpomanvoHIb, «l[Ipeaku denoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUaIbHON KYJIbTYphl IPEIKOB
qenmoBeka, penponyknuu (doTtorpadum) KapTHH ¢ MHUDOJIOTHYSCKUMU U OUOJICHCKUMU
CIO’KETaMH MPOMCXOXKICHHUS YeloBeka, (poTorpadun HaAXOIOK MCKOTIAEMBIX OCTATKOB YEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIeb Yeperna 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KUCTH YeJOBeKa U
KHCTHU IIMMIIaH3€, MOJETN Topca MPEAKOB YEI0BEKa.

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

IIpakTHyeckas padora «/3ydeHne SKOJOTMYECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJkojoruss — Hayka O B3aMMOOTHOLUCHHUSIX OPraHU3MOB H
HAJ0OPraHUM3MEeHHBIX CHCTEM € OKpY:Kalouei cpeaoi

3apokaeHne W pasBuTHE dSKojoruu B Tpymax A. ['ymGompara, K. @. Pymee, H. A.
CesepmioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUHU C JPYTUMH HayKamHu.

Mertonpl skosnoruu. [loneBbie HaOMIOAEHNSA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHbie. MoenpoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEIbl: JTOKaIbHBIH,
pPEruOHAIIBHBIN U TJI00ATBbHBIH.

3HaUYE€HHE DKOJOTHYECKHX 3HAHWM I YesIOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBf3€H YeloBeUecTBA C MNpUPoJod. DOPMUPOBAHME HKOJOTHYECKOW KYJIbTYPbl M
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

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

Tabmuisl u cxeMmbl: «Pa3nensl sxonorum», «Meroasl 3KojIorum», «Cxema MOHUTOPHHTA
OKPYXaIOILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeToJJ0B HKOJIOTHUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

Okonoruveckre (GakTOpbl W 3aKOHOMEpPHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (pakTopoB:  abuoTHYeCKue, OWMOTHYECKHE, aHTponoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosornueckux akropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopsl. CBeT Kak dKkojoruueckuil akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUM M JKUBOTHBIX IIO
OTHOLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonorudeckuil ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuit ¢akrop. IlpucnocobneHuss pacTeHuid K MOAIEPIKAHUIO
BojgHoro Oamanca. Kiaccudukanus pacTeHuid mo OTHOIIEHHIO K Boje. [IpucmocobneHus
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3E€MHO-BO3IYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPHOPTaHW3MeHHAss. (DU3MKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWTaHUS
opranu3moB. [Ipucnocobienrs Opranu3mMoB K KU3HU B Pa3HBIX Cpelax.

buonoruueckue putmel. Buemnue u BHyTpeHHHe pUTMbL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tpucmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM H3MCHEHHSIM YCIIOBUM KU3HU.

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

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHIITHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaanu3M, KOMMEHCAITU3M
(KBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qadbpuyeckue). 3HaUueHHE OMOTUYECKUX B3aWMOJICHCTBHMNA IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [I[puHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKkojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHUIO K CBETY», « TeMIOKPOBHBIE KUBOTHBIE, «XO0JIOTHOKPOBHBIC
KUBOTHBIEY», «DU3UOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMUTaHUS OpPraHU3MOB),
«buonorudyeckue putmMbly, «KusHeHHbIE (GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOoCHCTEMA IMIMPOKOJIUCTBEHHOTO JIeca», «DKOCUCTEMA XBOWHOTO Jiecay, «llemm murtaHus»,
«XwumuanaectBoy, «Ilapasutuzmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

OGopynoBanue: repbapuyd pPacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKkTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX H
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHEIOOMBHIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacteHus, repObapuMl W KOJUIGKLIHUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHWi, dYydela NTUIl W 3BEpei, repdbapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKUHUU >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 Pa3IMYHbIX OMOTUYECKUX B3aUMOACHCTBUSIX.

JladopaTopHas pa6ora «BplsBIeHHE TPUCTIOCOOICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi padora «AHaTOMHYECKHE OCOOEHHOCTH pPACTEHUN U3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISALHI

DKOJOTHYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, Gu3nYecKux OaphepoB U OcOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYIsiiinii. OCHOBHBIE MTOKA3aTEH MOMYIISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAs M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKoJlorMYecKas CTpyKTypa mnonyiasuuu. OIeHKa YMCICHHOCTH Nomynsiiuu. JluHamuka
MOMYJSALUU U €€ peryisauus. buoTnueckuil NoTeHIran nonyasiuu. MoaenupoBaHue TUHAMHUKA
nonymsiiuu. KpuBble pocTa YMCICHHOCTH momynsiiud. KpuBble BbDKHBaHMS. Perynsnus



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

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHOromepHas MOJETb
skonornueckord Humu Jx.M. Xarunncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. Buibl M KX KU3HEHHBIE CTpPaTErMH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTU IOBEJIEHUS W MUTpalud >KUBOTHBIX. buosiornueckue uHBazuu
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [x. 1. XarunHCcOoH.

Tabmuie! 1 cxembl: «IKOJIOTMUECKUE XapaKTePUCTUKU MOMYIsIumn», «IIpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHele mnupamuapl nonyasuum», «CKOpOCTb 3aceleHHus
MOBEPXHOCTU 3E€MJIM Pa3IMYHBIMH OpraHuzMamm», «Mojens skomornueckor wummu Jx. U.
XaTynHCOHaY.

ObopynoBanue: repbapun paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopuas pa6ora «[IpucrnocoOienns ceMsiH paCTeHUM K pacCeICHUIOY.

Tema 9. JkoJ10rus c0001IECTB. IKOJTOTHYECKHUE CHCTEMBI.

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

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). DyHknuoHanbHble OJIOKU
OpPraHu3MOB B HKOCHUCTEME: IMPOAYLIEHTBbI, KOHCYMEHTBI, pelyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U HUIBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB U MOTOK 3HEPTHU B YKOCUCTEME.

OcHoBHBIE NTOKA3aTeNN IKOCUCTEMBL. buoMacca 1 mpoyknus. JKOJIOIrMYEeCKUEe MUPaMHUIbI
qyucen, OMOMacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykleccuu. IlepBudHble U BTOPUYHBIE CYKIIECCUU U UX
IPUYMHBL.  AHTpPONOTEHHbIE BO3JCHCTBUA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopazHooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

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

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmnums mexny
AHTPOIIOTE€HHBIMU U NIPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. I'opojckas ¢uopa u dayHa.
CunanTponuzanusi ropoJckoil  ¢ayHbl. buonorumueckoe U  XO3SHCTBEHHOE 3HAa4YEeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocuctemMax. Ponv kackaonoeo s¢hgexma u 6uoog-30ughuxamopos (kiouegulx 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIO0CUYECKO20
HOPpMUPOBAHUSL AHMPONOSEHHO20 8030elicmaus. MeTo10I0TUs MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpyKkTypa OHOLIEHO3a», «DKOCHCTEMA HIMPOKOIUCTBEHHOTO JIecay,
«KocucreMa XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYMIBl OPraHU3MOB B O3KOCHCTEMEY,
«Kpyrosopor BemecTtB B 3kocucreMey», «llenn nuTaHus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUJIA YUCEID, «DKOJIOTHYECKask MUpaMuia OMoMacchl», « IKOJIOTHIeCKast
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHnue
Jjeca Iocie noxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, Uydesa IMTUIl U 3BEpeil,
repOapuu KyJIbTYypPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3ydeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

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

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X03SHCTBO )».

Tema 10. buocgepa — rinodajbHas 3KocUcTEMA

buocdepa — obmemnanerapuas o0osiouka 3emiu, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocgepe. Obmnactu 6uocdeps! u e€ cocras. KuBoe BemiecTBo OMochepsl U €ro PyHKIUH.

3aKoHOMEPHOCTH cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiiepoia, a30Ta). PUTMUYHOCTH siBIeHUI B Onocdepe.

3oHanbHOCTH OMocdepsl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIIU: TYHApPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHBI, MyCThIHHU, TPOTIMYECKUE JIeca,
BBICOKOTOpbA. Kimnmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIIEHKA HX PECypCHOTO IMOTEHIIHaNa M
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

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

Tabmuupl u cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B npupoje», «Kpyrosopot
yriaepojaa B mnpupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJbl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Knumaruuyeckue mosca 3emnn», «Tyampay, «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Cremb», «CaBaHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIoTHYeckue KpHU3MChl M WX TNpuuMHBL. Bo3zgelictBue dvenoBeka Ha Ouocgepy.
3arpsizHeHHEe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienue nousbl. OxpaHa IOYBEHHBIX pecypcoB. M3meHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha PACTUTENbHBIA M KHUBOTHBIM Mup. OxpaHa
PaCTUTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupoansie Tepputopun (OOIIT). boranndeckue caabl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIUITEI YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA M MPUPOIBI. ParmonansHOe
MPUPOJIOTIONIF30BAHUE M COXpaHEHHWE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3nca
U €r0 BEPOSTHBIC MOCICACTBHSL.

Pa3BuTHE METONOB MOHHTOPHMHIA pPA3BUTHS OMNACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusaiowjue 00CMyn K UHGDOpMAYUU NO COCMOSHUIO OMOENbHLIX QU008 U
akocucmem. OCHOBbL IKOpeabuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u nazemHuix sKocucmeM.

JdeMoHcTpanuu

Tabmuubpl W cxembl: «3arpsi3HeHHe arMocepwl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbI  3ddekT», «Ocobo oxpaHsieMble TNPUPOIHbIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoi KHUTH permoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
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 cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTMH BBIJCICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEICIICHHIO,
Hanuuue momugayuu K OOydeHWIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMM, MNpuUCymumMu CUCTEME
Ouosornyeckoro  oOpa3oBaHUSs, Haauyue  NPABOCO3ZHAHUS ~ DKOJIOTHUECKOW  KYIBTYPHI,
CnOCcobHOCMU CMAgumMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA NIPOTPAMMEI 110 OHMoIOTNH JOCTUTAOTCA B €AMHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMU U JYXOBHO-HPABCTBCHHLIMHU LICHHOCTAMU, IMMIPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHSI K 3aKOHY M MPABONOPSAIKY, YEIOBEKY TPyAa U CTaplieMy IMOKOJIEHHIO, B3aUMHOIO
yBaXeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIE€OUI0 W TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKaroLIEen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTro mpeaMera «buosiorusy» IOKHBI OTpaxkaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YYalONIUXCsl PyKOBOIACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTU B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHcKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U MMO3HABATEIbHBIX 33124, BHITIOJHEHUH OUOJIOTUYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO TO3MLHMI0 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATS €€;

YMEHHME y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOLICHHWS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K TYMaHUTapHOMN M BOJIOHTEPCKOU NIESATENBHOCTH;



2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJbTYpY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
JTOCTIKEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKIJIAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHTHE
OHMOJIOTHY, TOHUMAaHWS 3HAYCHUsT OMOJIOTHH B TIO3HAHWU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUHUCKOT0O HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMUBOTO OYAyIIEro;

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

4) 3cTeTMYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPUYECTBA, CIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

ITOHUMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

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

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peaju3alus 3J0pOBOro U 6e30MmacHOro o0pasa >KM3HH (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3MyecKass AaKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [IEHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUS AIKOTOJIs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM JEATEIBHOCTH TEXHOJOTMUECKOU U COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJHATH  TaKylo
NEeSATENbHOCTH;

MHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oynymiel mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30oBaHUIO U CaMOOOpPa30BaHUIO Ha MPOTSHKEHUHM BCE
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbBITA IJIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJICTBUN JUIsl OKPYKAIOIICH CPe/Ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIh30BaTh MPUOOpPETaeMbIe MPU U3YUYSHUU OMOJIOTHH 3HAHUS M YMCHHUS
IPU PENICHUH TPOOJIEM, CBS3aHHBIX C PAIlMOHATBHBIM IPUPOJIONIOIB30BaHHEM (COOIOICHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B IKOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPHUSATHE JIEHCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKHUE TOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEILHOW, KOMMYHMKATUBHOM W COLMAJIHHOW TMPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAIOTE KYJIBTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOUM M YNTATEIHCKON KyJIbTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHHE crenuuKkn OMOJOTHH KaK HayKd, OCO3HaHHS €€ poiu B (OPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBICHHsI 00 OKpYKaIoLIeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAUUMOCTU OUOJIOTHH JUIi COBPEMEHHOW IUBHIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl Pa3BUTHSL YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCcToiuuBOMy pa3BUTHIO, PallHOHATIEHOMY
MCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTMYECKHX 3HAHUU B LIEJISX MOBBIIMICHUS 0O0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (YyHKIIHMOHAJIHHOM
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS I aHajuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIMX B HEM H3MEHEHUH, yMEHHE Jenarb 0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMMEIOIIUXCS [aHHBIX C LENbI0 TMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMOJOTHYECKHUE 3HAHWUS MM PelIeHUs
Mpo0JieM B pealIbHbIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TOJYyYCHHIO HOBBIX 3HAHUU 1O OWOJOTMH B COOTBETCTBUU C IKU3HEHHBIMU
OTPEOHOCTSAMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «bUOJIOTHs» BKIFOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOUW KapTUHBI MHPa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHUE, HAOIIOJICHUE, M3MEPCHHE, DKCICPUMEHT W JIPYrue); YHHBEpCaIbHBIC
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBEHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh o0y4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXIUCIIUTUTMHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHBIC YYeOHBIC JICWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wuszydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyyvarorierocst OyayT chopMUpOBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBHUS, PETYISATUBHBIC YHUBEpCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MeTanpeMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTPaMMBI CPEIHETro OOIIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OByajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JJoruuecKue AeficTBUs:

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

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, Kiaccudukanuu, oO0O0OIIeHUs), PACKPBIBATh CMBICT OHOJOTHYECKHX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHIATUSIMHU);

OTIPEeNATh LEJIN JAeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKECHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

HCIOJIb30BAaTh OHMOJOTHMYECKUE MOHATHS JUIsi OObscCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyxAeHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaTeIBaTh IJIaH PEUICHUS MPOOIEeMbI ¢ YUETOM aHaTU3a UMEIOIIUXCS MaTepPUATIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbI€ HCCIEN0BATEIbCKHE NeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
pasperienus nmpodsieM, CnocoOHOCTBI0O U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHBIC BUABI JEATCIILHOCTH IO IOJIyYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3aHUH YIEOHBIX U COITMATBHBIX TIPOCKTOB;

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

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATECIIBHOUN IEATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WPOBATh 3ajady, BBIJIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPEY;

YyMETh TIEPEHOCUTh 3HAHUS B  T[O3HABATEIbHYIO M  TPAKTHYECKYI0  00JIACTH
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OpPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a4H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3JIMUHBIX MCTOYHWKAX MHPOpMAIHH (TEKCTE y4eOHOTO MOCOOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax HaHHBIX, B VHTepHeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KDUTUICCKH OIICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTH;

(dbopMynHpOBaTh 3alpochl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOMCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, HeOOX0IMMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 33/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBAThH KYJIBTYPY aKTUBHOTO MCIOJIh30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

WCIOJb30BaTh HAy4YHBIN SI3bIK B KadyeCTBE CpeACTBa IMpH paboTe ¢ OHOJOTHYECKOU
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE M MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, KCIOJIb30BaTh M NpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEJICTBA HATJISAHOCTH;

BIIJIETh HaBBIKAMU DACIIO3HABAHUA W 3alIUTHl  MHGOpMaLWU, HHPOPMAIIMOHHOM
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHANIOTe
WM TUCKYCCHUHU TIO CYHIECTBY 0OCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS TpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WIH JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHUS;

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

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpoOieMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUS IPYIIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTMIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPHUSIM;

npejajaraTb HOBBIE NPOEKTHI, OLEHUBATh HIEH C MO3UIMKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

OsByajeHne yHHBEPCAJIbHBIMH PeryJsiTHBHBIMH J1eiCTBUAMM:

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 IOCTYIKax IO OTHOLIEHHUIO K JKMBOW IIPUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPYKAIOILNX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJIBHO COCTAaBJIATh IJIAH PELICHUs IpoOIeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEAIOUTEHUH;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (HOPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOM 3pYUIIMK B PAa3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUMsIM, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTb, OLCHUBATh
COOTBETCTBUE PE3YJILTATOB LIENISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKECHUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M IPYrux:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepKaHus ydueOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI HAa o0OecrieueHne nmpouaIbHOTO 00ydeHuUsT 00yJarOIMnXCs
ouonoruy. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTUM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITeIbHOCTH O TOJYYEHHIO HOBBIX 3HAHUN U MX NPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyaluusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B
(hOpMHUPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOJBI U
pelIeHnH MpodieM palMoOHAIbHOTO TPUPOIOTIONIB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOexKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMOW OMOJOTHMYECKHUX 3HaHHM, KOTOopas BKIIOYAeT: OCHOBOIIOJIAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kimerouHas Teopus 1. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO TOKOJICHHS, PAaCIICTNICHUS, YUCTOTH raMeT, He3aBUCUMOTo Hacienoanus ['. Mennens,
TOMOJIOTHUECKUX PSIAOB B HacCIeNCTBEeHHOW wusMeHunBoctu H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCTIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAHUSX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHHUE, HAOIIOIEHNE, SKCTIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHHUS OPraHOB M CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), PEBPALLIEHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOXKEHHUS,
WHAMBUIYAIIBHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHEe3a), B3aMMOJEHCTBHS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKIY OPraHOMIAMU KIETKH W HMX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHU, MEXAY dTanmaMyd OOMEHa BEIIECTB, dTAalaMU KJIETOYHOTO IHKIA M KHU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunom u pakropamu cpensl OOUTaAHHUS;

YMEHHE BBISBISITh OTIUYUTEIbHBIC NMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTHYECKUMH TpOLECCaMU M SIBJICHUSMM, JI€aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOM0aTh MpaBuia IpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Lenb UCCleA0BaHNs, aHAIM3UPOBATh MTOJyY€HHbIE Pe3yJIbTaThl U JeN1aTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEILCKONW padOTe MO OMOJIOTHH, SKOJOTHU U
MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3yJAbTaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

YMEHHE OIIEHMBaThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTUM M MeIULMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BHIOOP OyayIei mpohecCHoOHaAIbHOU NeATeTLHOCTH B
oOnacTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOIHH, BETEPUHAPUH, CEIbCKOTO X0341CTBA, MUIIEBOI
IPOMBIIUICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOJOJDKEHHE OHOJIOTHYECKOTO OOpa3oBaHUS B
OpraHu3alUsaX CPEeAHEro NpopecCHOHANBHOIO U BBICIIETO0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHMsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (HOPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHHS K
IpUpoJie, OOLIECTBY, UEIOBEKY, O BKJIAJ€ POCCHUHCKMX U 3apyOeXHbIX YU€HBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIOYAET ONpPENENICHUS U
[IOHMMAaHHUE CYLIIHOCTH OCHOBOIOJArarlUX OHOJOrMYECKUX TEPMUHOB M MOHATUH (BHL,
sKocucTema, Ouocgepa), Ouosorndyeckue Teopuu (dBoitonoHHass Tteopuss Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBotonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HalpaBIECHUSIX
sBosroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHsl (reHeTndyeckoro papHoBecust Jx. Xapau
u B. BaiiaOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
HKOJIOTHYECKOM MUpaMubl SHEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MHCIOJIb3YEMBIMH B
OMOJIOTUYECKUX HCCIENOBAHMUIX JKUBBIX OOBEKTOB M D3KOCHUCTEM (ONHCaHHE, HU3MEpEeHHe,



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

YMEHHUE BBIJCHATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUIONATPUYECKOTO U CUMITIATPHUYECKOTO BHI000pA30BAHUS, BIUSHUS JABHKYIIUX CHJI SBOJIIOLUU
Ha TeHO(OH] MOMYJISAIUHN, TPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MMOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBS3M MEXIY IPOIECCAMU HBOJIOIUH, IBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTaMH Pa3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIISATh OTIMYUTEIbHBIC IPU3HAKU )KHUBBIX CHCTEM, MPUCIIOCOOIICHHOCTh BUJIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHH B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE MCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pA3HBIX CHCTEMAaTHYECKUX TPYIIIL,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJIOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA,

YMEHHE pelath OWOJIOTWYECKHE 3a7adM, BBISBISATH MPUYNHHO-CICICTBEHHBIC CBS3U
MEX]y HCCIEAYEeMBbIMH OHWOJIOTHYECKUMH TPOIECCAMH W SIBICHHSIMH, J€JaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bl, TMPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON padOTe MO OMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, M IMYOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHMBATh THUIOTE3bl W TEOPUH O NPOMCXOXKJACHUU JKU3HHU, 4YEJIOBEKa U
YEJIOBEUECKUX pPac, O MPUYMHAX, MOCICACTBHSIX M CIIOCO0aX MPEAOTBPAILICHHS TJI00aThHBIX
W3MEHEeHU B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei mpodhecCHoHAbHON ACSITEIbHOCTH B
obOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SIMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEJIbHBIN HMHTEPEC, HANpaBJICHHBII Ha OCO3HAHHBI BBIOOP COOTBETCTBYIOICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOr0 O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypest
1 buonorus kak Hayka
2 JKuBbI€ CUCTEMBI M KX U3YyYECHHUE 2
3 buonorus knetku 0.5
4 XHUMHU4YECKasi OpraHu3anys KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 2
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 :
KJIETKE
7 HacnencrBennas ungopmanus u 9 0.5
peanusanus eé B KJIETKe ’
JKW3HEHHBIN IUKI KIETKA 6 1
Crpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U ) 0.5
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKAass OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3je/ioB U TeM (uudposbie)
Ne n/m Konrtpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
| 3apoKIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpEeACTaBICHUIN B OMOJIOTHH
MukposBontonus 1 €€ pe3ysbTaThl 14 2
3 Makpo3BOTIOLHS U €€ PE3YIIBTATHI 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [IpoucxoxaeHne yeaoBeKa — aHTPOTIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpeon
Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
DKOJIOTHS BUJIOB U MOIMYJISIUAN 9 0.5
DKOJIOTHS COOONIECTB. IKOJIOTHUCCKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHas 3KocucTEMa 6
11 UYenoek u OKpyxkarouas cpeaa
12 PesepBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5
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