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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmemuu mpenoiaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001actu «EcTecTBEHHO-HAYYHBIE TPEAMETHD».
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yriyOlnEHHOM YpOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanud o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM,
CpPeIHUM OOIIHMM, CPEIHUM NPOQPECCHOHAIBHBIM M BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBSI3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYIHPOBAaHWEM HWHTEpeca K KOHKPETHOHW 0O0JacTH HAydHOTO 3HAHWS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOn€HHOM ypOBHE, ONpeeseT 00s3aTenbHoe
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorus» B peanusanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4e€OHO-TIO3HABATEIbHOM
NEeSITeIbHOCTH OOy4YaloUIuXcs MO OCBOCHHUIO COJepXaHUs OHoJIorhyeckoro oOpa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

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

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaroImuxcs K MOCIEAYIOIIEMY MOJYYEeHUIO OMOJOrMuecKoro oOpa3oBaHMs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeroB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS
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IIPUKJIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BAaTh KaK OPUEHTHUPBI AJIs
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0Y4aIOIUMUCS NPH U3YyYeHUU QUBNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPTraHMYECKOro MHpa Ha 3emjie, COXpaHEHHs OWOJIOTHYECKOTO pPa3HOOOpasus
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PAa3BHUTHS, TCHETUKU M CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyJalOIUXCsA IO OOTaHWKE, 300JIOTHH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB MU IMPaBUJ, JEKallMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, NMPUKIAJHBIX acleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BaKHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypoOBHE — OBIAJCHHE
0oOy4aloUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIIMOHAIBLHOM OpraHU3alliy >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTxeHue 1esn u3ydeHus ydueOHoro mpenmera «buonorus» Ha yrinmyOin€HHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBJISIIOIIUX COBPEMEHHYK)  E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalIuUXCcsi €  METOJAaMHM  TO3HAHHUS  JKUBOW  MPUPOIBIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  TAJEOHTOJOTHH, OSKOJOIMM); METOJAAMU  CaMOCTOSITEIbHOTO  IPOBEJCHMS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYarOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAINIO; TIOIb30BAThCA OMOJIOrMYECKOW TEPMUHOJIOTHEH U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS
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CBOEH JEATENIbHOCTH 110 OTHOLIEHUIO K OKpY)Kalolled IpUpPOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MaCHOCTH COOCTBEHHOM KM3HEICSITEIBHOCTH B YPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B OOJIACTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOjieMaMu, METOJ0JIOTHEH OMOJIOrMYeCKOro HCCIEAO0BaHUSA, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJI TOBEACHUS B MPUPOJE, OXpaHbl BHUIOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAIUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHU
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECaMH U MOTPEOHOCTIMU
pervoHa.

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

OTb6op oOpraHu3allMOHHBIX  (GOpM, METOMOB M  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHWH OHOJOTUU Ha YTIyOJIEHHOM YpPOBHE SIBISIETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIIEHHOE  KVYPCUBOM, HE BXOAUT B  TPOBEPKY
rocyfaapcTBeHHO# utoroBoil arrectaruu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OWOJOTMU B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. Ilpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPAKTUYECKON
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[optpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. ['apseii, I'.
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl u cxeMbl: «CBsi3pb OMOJIOTHN C IPYrUMU Haykamuy, «CructeMa OHOJOTUYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U MX H3yYeHHUE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust ononoruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTh M YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPraHMU3alysl, CaMOBOCIPOU3BEICHHUE, Pa3IpPakKMMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alMd >KABBIX CHCTEM: MOJEKYJISIPHBIN, KIETOYHBIM, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (Onoreo1eHOTUYECKHi),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucTeMaX. OCHOBHbIE MPU3HAKU >KUBOTO.
XKuzsup kak opma cymectBoBaHusl MaTepuu. Hayku, u3ydaroniue UBble CUCTEMbl Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3ydenue xuBbIx cucteM. Metoasl Ouonoruueckoil Hayku. HabmioneHue, msMmepeHue,
JKCIIEpUMEHT, CHUCTeMarth3auus, MeraaHanu3. lloHsTue o 3aBUCUMOW U  HE3aBUCUMOM
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsarue BEIOOPKHU U €€ AO0CTOBepHOCTh. Pazbpoc B Ouonornueckux JaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUuMHBI UCKaKEHUSI PE3YJIbTATOB SKCIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmuier 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OPraHU3ALUU KUBOM MPUPObDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOMIOICHUH, U3MEPEHUN,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «/crnosib30BaHUE PA3IUYHBIX METOJIOB NPU U3YUYEHHUH >KHUBBIX
CUCTEMM.

Tema 3. buosiorust KjieTkun



Knerka — cTpykTypHO-(DyHKIIMOHAJIbHAS €IUHHULA JKUBOTO. VICTOpPHS OTKPBITUS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJEKYISIPHOM H KJIETOYHOW OHOJOTMH: MHUKPOCKOIHs, Xpomarorpadus,
anekTpodopes, MeToJ ~ MeueHbIX aroMmoB, auddepeHnmanbHOoe  HEHTpHU(YrUpOoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdeMoHcTpanuu

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

Tabmuuper u cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIN MHUKpOCKOM», «lcTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIIpENnaparbl PacTUTEIbHBIX, JKUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

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

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKU, TEIUIOPETYISLUU.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuuHast cTpykTypa Oenka, HenTHIHas
CBs3b. BTOpuuHas, TpeTwdHas, 4deTBepTHYHas CTPYKTyphl. JleHartypamus. CBoiCTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrineBoapl. MoHocaxapupl, AuUcaxapuibl, OJIMTOCaXapuabl W ToJucaxapunbl. OOmmi
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue QyHKIUN
YTJIEBOJIOB.

Jlumuaer.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JIHIHAIOB.
Tpurmuuepuasl, pochonunuabl, BOCKU, crepouipl. buonornyeckue GyHkuuu nunuaos. Oo6mume
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykieoTuupl.
[Tpunnun kommiementapHoctu. IIpaBuimo Yapradhda. Crpykrypa JIHK — nBoiiHas crnmpalis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBieHHBIE TNEPEHOCUMKHM, UX (GYHKIUM B KIeTKe. Jlpyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNRIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHE U OMO(PU3MUECKHE HCCIIEAOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U @QYHKYUL
buomonexyn u ux komniexcos. Komnvromepmoiii ousaiin u opeaHudeckuii cunmes OUOMONEKYN U
UX HEeNnPUPOOHLIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ionunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XMMHUYECKHMX D3JEMEHTOB B HEKUBOM NIPHUPOAE»,
«Pacrpenenenre XuMU4YECKUX AIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxembl: «llepuoguueckas TaOnMIa XHMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbI», «BellectBa B coCTaBe OpraHu3mMoB», «CTpOEHHE MOJIEKYJbl OelKay,
«CTpyKTypBl OEIKOBOW MOJNEKYNbI», «CTpOCHHE MOJEKYN YrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0OBaHHUE.

JlabopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKITHIN.

JladopaTopHas pa6ora «lccneqoBanue HyKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KIJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHdecKass U mpokapuoTuyeckass. CTpyKTypHO-(pyHKIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHdeckoi kietrku. Kierounas creHka OakTepuii U apxeil.
OcoOeHHOCTH CTpOEHUs TeTepOTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QpyHKIMOHUPOBAHHE dyKapHOTHUYEeCKOM KieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa miazMatudeckod MemOpaHbl. TpaHCHOPT BeLIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota
HaTpUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMUHOIUTO3, (haroruTo3. Jk301uTo3. KieTouHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. [luto3zosb. Llurockener. [IBmkenue uurormasmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIBI KJIETKHU: 3HAoIIasMarndeckas cetb (IIIC), anmapar ['onbmku,
JU30COMBI, MX CTpoeHHe U (PyHKIUHU. B3anMocCBs3b OJHOMEMOpPaHHBIX OPraHOUIOB KIIETKH.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanuzm nanpasienus oOeaxoe 6 IIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKu peTukyayMm. CekperopHas ¢yHKIus anmapata [onbmku. Moougurayus
benxos 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I o1v0ocu. TpancnopT BelIecTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIbL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumobuocenes (K.C. Mepeosckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHBIe, BTOPUYHBIE U CJOXKHBIC ILIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEUKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kieTku CTpoeHre U QyHKIIMKM HEeMeMOpaHHBIX OpPraHOUIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTsl. AKmuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEeUHbIX KIemoK.
Muxkpotpybouku. Kinetounsii mentp. CTpoeHue U [BIKEHHE KI'YTUKOB M PECHHYEK.
MuxkpoTpyOouku nutoniasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIINIKH, UX CTPOEHHE U (DYHKLHUU.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacmoJIOKEHHE XPOMOCOM B MHTEp(hazHOM
anpe. dyxpomamun u 2emepoxpomamur. benku XpoMaTHHA — THCTOHBL JJunamuka sdepHot
060104KU 8 Mumose. foepHulii mpauncnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu

IToptpets: K.C. MepexkoBckuid, JI. Maprynuc.
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Tabmuuer u cxemsl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIETKW», «CTpoeHre MUTOXOHAPUNY, «Sapoy», «CtpoeHue
IIPOKApPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKPOIPENApaThl PACTHTENbHBIX, >KUBOTHBIX
KIIETOK, MUKpOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

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

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbI».

JlabopaTopHas padora «/ccnenoBanue IuiasmMoin3a U JEIUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK UM  reTepoTpoHbId. YuyacTHe KHCIOpoJa B OOMEHHBIX IIpoleccax.
OHepreruyeckoe oOecrnieueHue kieTku: npespameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUuil KJIETOYHOTro Merabonm3ma. PepMeHThl, UX CTPOEHUE,
cBoiicTBa W MexaHusM peWctBus. KodpepmeHnTsl. OTinnuusg (EepMEHTOB OT HEOPraHU4YEeCKHX
Katajau3aTopoB.  benku-aktuBatopel M OENKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTHU
(hepMEeHTAaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUUHBIN CHUHTE3 OpPraHWYECKHX BeHleCTB B KieTke. DotocuHTe3. AHOKCUceHHbll U
oxcuzenHvlll pomocunmes y oakmepuu. Ceemocoduparowue nusMeHmovl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponpb xjaopomiactoB B mporecce GotocuHTe3a. CBeToBas U TEMHOBAs
dazel. Domoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuasbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUEHHE (DOTOCHHTE3A.

XemocuHre3.  Pa3zHooOpasme  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHUPHUIHMPYIONINE
OakTepuu, jxene300aKkTepuu, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOnbie opranu3Mbl. Buabl Oposkenus. [IpomykTel OpOKeHHUS W MX HCIOJIb30BaHUE
YelI0BEeKOM. AHa3poOHble MHMKPOOPraHM3Mbl KaK OOBEKThl OHMOTEXHOJOTUU M BO30YAUTEIH
0ose3Hei.

AdpoOHBIE OpraHum3Mbl. JTambl 3Heprerudeckoro oOmeHa. [loAroTOBUTENBHBIN ATall
['mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHHe, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpHIl B mpoieccax
ouonoruueckoro okucienus. Luknnyeckue peakuuu. OxuciautensHoe QochopunupoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunme3 ATD: paboma npomonuou ATD-
cunmasel. [lpeumyiiectBa a’poOHOrO myTh OOMEHa BEIIECTB TMEpel  aHadPOOHBIM.
D¢} dekTUBHOCTH SHEPreTUIeCKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmeH», «buocuHres Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOII, 000pYAOBaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHas padora «/3ydyeHue KaTaJIUTHUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WK KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (epMEHTATMBHOTO paCIIEIUIEHUS IEepPOKCUIa
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHasi padora «CpaBHeHHE POLIECCOB (POTOCHMHTE3a U XEMOCUHTE3a».
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JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HacieacrBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peaknun matpuunoro cunres3a. [[puHIUI KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmsanus HacneACTBEHHONW uWHpOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuunbiii cuHTe3 PHK. [IpuHIuMNBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ srambl. Yyactue TpancnoptHeix PHK B OuocmHTese Oenka. YciioBus
onocunTesa 6enka. Kogupoanue amuHOKHCTOT. Postk pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzalus reHoMa y MpoKapuoT U
syKkapuoT. Perynsiuusi akTUBHOCTH TI'eHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl sKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. KietouHslii romeocTas.

Bupycel — HekneTounbie (OpPMBI KU3HU U 00JMUTaTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwnwiti yuxn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamunas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHpie 3a0oieBaHusi deloBeKa, KHUBOTHBIX, pactennid. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEAULIMHCKNE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmypruvix
ouonocuveckux OanHvix. Hanomexnonoeuu 6 oOuonoeuu u meduyune. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

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

Tabmuupr w  cxembl: «buocuHTe3 Oenka», «[eHeTHMUeckuit Koy, «BUPYCH»,
«baktepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsnii muki, ero mepuoasl u peryisiuus. Mutepdaza m muto3. OcoOEHHOCTH
mporeccoB, npoTekaroumx B uHTepdaze. [loaroroska kierku x nenenuro. [lpecunreTnueckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKHH M TOCTCHHTETUYECKUH (TPEMUTOTUYECKUIN) MEPHOIbI
nHTEep(Da3HI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CUHTE3, aHTUIIAPAJUIEIbHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocomsl. Crpoenne xpomocoM. Temomepel U Telnomepasa.
XPOMOCOMHBI HA0Op KIETKH — KapHOTHUI. JIMIUTOMIHBIA M TaluIOMIHBIA HAOOPHI XPOMOCOM.
I'omonoruuneie xpomocomel. [10710BbIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguym MHUTO3a W MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
Murto3a. KapuokuHes u nuutoknHes. buosornueckoe 3HaueHHEe MUTO3a.

Perymsimust MuTOTHUYECKOTO LHMKIA KieTkd. [Iporpammupyemas kieTo4yHas Trubenp —
anonTo3.

Knetounoe s1po, XpoMOCOMBI, (PyHKITMOHANIbHASI TeHOMUKA. Mexanusmol nponughepayuu,
ouppepenyuposxu, cmapenus u eubenu kiemox. «Lugposasn knemxa» — 6uoungopmamuyeckue
Mooenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumel u cxembl: «KU3HEHHBI MUK KIETKW», «MuUTO3», «CTpoeHHe XpoMOCOMY,
«Pemmukarus JTHK».



O6opynoBaHue: CBETOBOH MHUKPOCKOI, MUKpomnpenaparsl: «MuTO3 B KJIETKax KOpEIIKa
JIyKa».

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopatopuas padora «Habmonenne MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  paznooOpaszue  opraHu3moB.  OJTHOKJIETOYHBIE,  KOJOHHAIbHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEIACSITEIHPHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepum,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KonoHuaibHble
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esnoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas, IOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacroIOKeHHs
TKaHE! B OpraHax pacTEHUM.

Tkanu JKMBOTHBIX M  4YeloBeKa. THIBI KUBOTHBIX TKaHEW: AIHUTEIHANIbHAsA,
COEIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOEHHOCTH CTpPOEHUs, QPYHKIUN M PACIOIOKEHHS
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUi. OpraHbl U CUCTEMBI OPTaHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPIraHOB.

Onopa Tena opranu3mMoB. Kapkac pacteHuil. CkeneTrbl  OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIN 1 BHYTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCAMHEHUS
KOCTEHN.

JIBI>KEHUE OpraHu3MoB. JIBWJKEHME OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMJIHOE,
KT'YTUKOBO€, PECHHYHOE. JIBJKEHHME MHOTOKJIETOYHBIX PACTEHUH: TPONWU3MBI WM HACTHHU.
JIBM>KE€HUE MHOTOKJIETOYHBIX )KMBOTHBIX U U€JIOBEKa: MbllleyHas cuctema. Peduekc. CkeneTHble
MBIIIIBI K UX paboTa.

IIntanue opranusmos. Ilornomenue BoAbl, YIJIIEKUCIOrO ra3a ¥ MUHEPAJIBHBIX BEILECTB
pacrenusamu. [IutaHue >KMBOTHBIX. BHYTpHUIIONOCTHOE M BHYTPHUKJIETOYHOE MHUIICBapEHUE.
IInTanue MO3BOHOYHBIX XUBOTHBIX. OTxensl NuileBapuUTENbHOrO Tpakra. [InmieBapurenbHbie
xeiessl. [InimeBapuTenbHas cuCcTeMa 4eJI0BeKa.

Jbixanue opranu3moB. [Ipixanue pacteHuid. J[pixanue >kuBoTHBIX. Juddy3us razos yepes
NOBEpXHOCTh KieTkH. KokHoe apixanue. JlpixaTenbHas moBepxHOCTb. JKabGepHoe U JErodHoe
IbIXaHue. JIpIXaHME€ IO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpOE€HHUs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTeMa 4enoBeKa. MexaHusm
BEHTWIALUM JETKUX Y ITUL U MiIeKonUTaomux. Perynauuns apixanus. [{pixatesibHble 00bEMBIL.

Tpancnopr BemiecTB y opraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucremMa u €€ opransl. KpoBeHocHas cucreMa
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE cOCynbl M KpoBb. Kpyru
KpOBOOOpAalIeHUs.  DBOJIOLMOHHBIE  YCIOKHEHMS  CTPOEHHs  KPOBEHOCHOM  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Boeigenenne y opranusmoB. BeigeneHune y pacteHuil. BeineneHue 'y  SKMBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BblaeneHus. @PunbTpanus, Ccekpenuss u  oOpaTHOe
BCACBhIBaHUE KaK MEXaHM3Mbl pabOThl OpraHoB BeleNeHHs. CBSA3b MOJIOCTH Tela C KPOBEHOCHOM
U BBIJCINUTEIBHON cHUcTEMaMu. BbiaeneHue y NMO3BOHOYHBIX >KMBOTHBIX M uesoBeka. lloukn.
Crpoenue u QpyHKIIMOHUpOBaHHE HePpoHa. OOpa30BaHUE MOYH Y YEITOBEKA.
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3ammTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHm3MoB. Crmopbsl Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOHBIE. 3alIUTa OPraHU3Ma
or Oomne3neil. MMmyHHast cuctema uenoBeka. KIleTOWHBII W TyMOpalbHBIH HMMYHUTET.
Bpoxaéuueii u npuOOpeTEHHBIM  cneuu(uYeckuii HUMMyHUTET. Teopusi KIOHAIBHO-
cenektuBHOro umMmmyHnuteta (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. Posib BpoxIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumocTs W peryisnus y OpraHu3moB. Pa3ipaxkumocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxxumocts U perynsauus y pacreHHi. PocToBble BelecTtBa M HX
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHasi perynauus y >KUBOTHbBIX. HepBHasg cucrema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTebl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedraexropHas ayra. besycioBHbie u
YCIIOBHBIE pedIIeKCHI.

I'ymopanbHas perymsiuusi ¥ SHIOKPUHHAs CHUCTEMa >KMBOTHBIX U 4yesoBeka. JKenessl
SHJOKPUHHOM CHCTEMBI M HUX TOpPMOHBL. JleicTBMEe TOpMOHOB. B3auMOCBSI3p HEpPBHOU U
SHIOKPUHHON cucteM. [ unoramamo-runodusapHas cuctemMa.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnoB.

Tabmuubr u cxembl: «OIHOKJIETOYHBIE BOJOPOCTH», «MHOTOKJIETOUHBIE BOJIOPOCIN,
«bakrepun», «lIpocreitmmey, «Opranbl [BETKOBBIX pacTeHui», «CHCTEMBI OpPraHoB
IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpocHHME HaceKoMbIX», «TKaHM pacTeHUI»,
«KopueBwie cuctemsl», «CtpoeHue ctebnss», «CTpoeHrne IUCTOBOM IUTACTHHKWY», «TKaHU
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurensbHas cucrema», «KpoBEeHOCHas CUCTEMay,
«/IpixaTenpHas  cucrema», «HepHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BblgenurenbHas cucteMa», «DHIOKpPHHHAA cucremay, «CtpoeHue Mpiuueby, «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NMUTaHUs pacTeHUn», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruzps», «CTpocHHE IUIaHApUKW», «BHYTpeHHEE CTPOCHHE J0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedeke».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIPENApaThl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, paKOBUHBI MOJUIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, )KUBBIC
9K3EMIUIAPbl KOMHATHBIX pacTeHUil, repOapuu pacTeHU pa3HbIX OTJENIOB, BIAXKHbBIE IpenapaTsl
KHUBOTHBIX, CKEJICThI I03BOHOYHBIX, KOJUIEKIIMH OECII03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyloBaHue Juid JAEMOHCTPALMU MOYBEHHOIO M BO3AYLUIHOIO TMTAaHUS PAacTEHHH,
pacuieryieHust KpaxmMaia M OelIKkoB MoJ JedcTBHEeM (epMEeHTOB, 00OpyJOBaHHE IS
JEMOHCTpPALIMH OMBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbIX
JBUKEHUM, MOJIEH TOJIOBHOTO MO3Ta pPa3In4HbIX )KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHasi pabora «/3ydeHne TKaHEH KUBOTHBIX».

JlabopaTopnasi pabora «/3ydeHre OpraHoB IBETKOBOIO PAaCTEHUSD.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTAaHNU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecriosioe (BKIIK0Yas BEreTaTUBHOE) U M0JI0BOE. Byl
6ecroJIoro pa3MHOXKEHUS: IOYKOBAHUE, CIOPYIISALUS, (parMeHTalHs, KIOHUPOBAHHUE.
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IlonoBoe pasmuHoxkenue. [lonoBble kineTku, wiaum ramerbl. Meio3. Craguu Meiosa.
IToBenenune xpomocom B Meiose. Kpoccunrosep. buonmornueckuii cMbIcia Meio3a U IIOJIOBOTO
nporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpensaponpiieBoe  paszsurve. I'ameroreHe3 'y kuBOTHBIX. [lonoBble  Kele3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KJeTOoK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpeHNEe W SMOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. CIIOCOOBI OILIONOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

WHuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOrHs — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 0o0Ha u3 enagHvix npodiem ambpuonocuu. Konyenyus mopghocernos
u moodenu mopghozeneza. Craguu sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymkH). Jpobnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunupogannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTU IpOOJIEHNS MJIEKONUTAIOMKX. 3apOJbIIIEBbIe JUCTKU (TacTPyJIALU).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHoe BiMsHHME YacTei
pa3BUBAIOMICTOCS 3apojblmia (3MOpUOHANbHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3yJbTaT HWEpPapXU4YeCKUX B3aUMOJEWCTBHM TIeHOB. BimsHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH cpebl.

Poct u pasBurue xuBoTHbIX. [locTamOpuonanmeHbl mepuon. Ilpsmoe u Hempsimoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX W TIO3BOHOYHBIX JKUBOTHBIX.
buonorudeckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAaHEHHUE B MPUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryilsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIIBHOTO Pa3BUTHUs y UBOTHBIX M uelloBeKa. [leproabl OHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMUECKUE MPOLIECCHI.

Pasmuoxkenne u passurue pacrenumit. ['ametodur u crnopodut. Meio3 B KHU3HEHHOM
nukie pacrenuii. OOpa3oBaHuWe cHop B IIpoiecce Melosa. ['aMeroreHes y pacTeHUH.
OImio0TBOpEHUE U PaA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BOWHOE OIJIOAOTBOPEHHUE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBI PETyIsUU OHTOTE€HE3a Y PACTCHUM U KUBOTHBIX.

JdemoHcTpauuu

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

TabGnuupl u cxemsl: «BereratuBHOe pa3MHOXKEHHUE», «TUIBI OECHOJIOr0 pa3MHOKEHUS,
«Pa3mHOXeHHEe xilaMuIOMOHaznb», «Pa3sMHOXEeHHME 53BrieHsl», «Pa3MHOXKEHUE TI'HAPBIY,
«Metio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKICTKH U CIIEpMATO30UIa»,
«OCcHOBHBIE cTaguM OHTOreHe3a», «lIpsamoe u Hempsimoe pasBuTHe», «Pa3BuTHE MaNCKOro
Kyka», «Pa3Butue capanum», «Pa3Butue narymkmn», «/{BolHOE OILNIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CEMSH OJHOJOJBHBIX U JBYAOJBHBIX pacTeHUuin», «KU3HEHHBIM LIUKI
MOPCKOW  KamycTbl», <«OKuW3HEHHBIM LHMKI MXa», <COKU3HEHHBIM LUK MalOpOTHHUKAY,
«OKW3HEHHBIN ITUKIT COCHBI».

ObopynoBaHue: CBETOBON MUKPOCKOII, MUKPOIIPENapaThl sIMIIEKIETOK U CIIEPMaTO30H10B,
Mozenb «L{UKIT pa3BUTHSA JIATYLIKN.

JlabopaTtopHasi pabora «l3yuyeHue CTpOEHMsI TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTnueckas padora «BpIsgBICHHE NPU3HAKOB CXOJACTBA 3apOJBIINIEH NO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB
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HcTopust cTaHOBIIEHUS W Pa3BUTHUS T'eHETUKM Kak Hayku. Paboter I'. Menpens, I'. ne
@puza, T. Moprana. Poib oTeyecTBeHHBIX Y4E€HBIX B pa3BUTUM TeHeTuku. Padorer H. K.
Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®wimmnuenko, H. B.
Tumodeera-PecoBckoro.

OCHOBHbBIE T'€HETUYECKUE MOHSITHUSI U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE
IeHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, IOMO3UIOTA,
TeTepPO3UroTa, YUCTasl JIMHUS, TUOPUABI, TeHOTHN, (eHOTHI. OCHOBHBIE METOJbI TEHETHKH:
rHOPHUIOTIOTHUECKUH, TUTOIOTUIECKHUNA, MOJIEKYIIIPHO-TeHETHIECKHUH.

JdeMoHcTpanuu

[optpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3akoH €IUHOOOpasus
rubpuioB nepBoro mnokosieHus. IlpaBuno pomuHupoBaHus. Bropoil 3akoH Menzaens — 3akoH
paciernyieHus npusHakoB. L{uTosornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. ['unoresa
YHCTOTHI FaMeT.

AHammzupyromee  ckpemuBaHue.  IIpoMeXyTOuUHBI ~ XapakTep  HacjeJdO0BaHUS.
Pacmennenne mpu3HakoB NPy HETIOJIHOM JIOMUHHAPOBAHUU.
JurubpunHoe ckpemuBanue. Tpetudt 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacJieoOBaHUs MpU3HaKoB. L{uTomornyeckre 0CHOBBI JUTHOPUTHOTO CKPEUIMBAHUS.

CuemienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuerieHHOe Hacae10BaHUE
T€HOB, HAPYILIECHHUE CLETUICHHUS MEXAYy TeHaMHu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIA MEXaHHU3M OMNPEACNICHUS Moja. AYTOCOMBI M TOJIOBbIE
XpOMOCOMBI. ['OMOramMeTHbIi M TreTeporaMeTHbId MO0J. ['eHeTMdeckas CTPyKTypa MOJIOBBIX
xpoMocoM. HaciienoBanue nNpu3HaKkoB, CLEIUIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. llnediorpornvss — MHOMXKECTBEHHOE JIEWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMolelcTBue HeauielbHbIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [lomumepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUN, KUBOTHBIX M YEJIOBEKa, a TaKke
(GU3MOJOTMYEeCKUX TPOIECCOB, IMOBEAECHUS W KOTHUTHUBHBIX (yHKuuH. ['eHermueckue
MEXaHHU3Mbl CUMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3SHH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJIA U U3MEHEHHUs HacleJACTBEHHON HH(popMaluu B
MTOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdeMoHcTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxemsl: «llepBblii U BTOpoil 3akoHBI Menaens», «Tperuil 3akoH Mennens»,
«AHanu3upymwllee ckpeumBanue», «HenonHoe nomuarpoBanue», «CLEMIEHHOE HAclleJOBaHUE
MIPU3HAKOB y Ipo30odumbl», «['eHeTnka monay, «Kapuotun uenoseka», «Kapuotum npo3ohuisy»,
«Kapuotun ntutib», «MHOXKECTBEHHBIN alenn3M», «B3aumoaeiicTBre reHoB.

O6opynoBaHue: MOAENb A JAEMOHCTPAllMU 3aKOHOB €IMHO00pasusi THOPUIOB TEPBOTO
MOKOJIEHUSI U PACLICIJICHUS NPU3HAKOB, MOJIENb Il JIEMOHCTPAIIMM 3aKOHA HE3aBUCHUMOTO
HacJeA0BaHUs NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALIMK CUEIIJIEHHOTO HACIEA0BAaHUS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTnuyeckass padora «/3ydyeHue pe3ylnbTaTOB MOHOTHOPHUIHOTO CKpEHIMBAHUS Y
JPO30(QUITBI».
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IIpakTuueckasa padora «l3yyeHue pe3yabTaTOB TUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(HUITBD).

Tema 13. 3aKoHOMepHOCTH H3MEHYMBOCTH

B3aumopelictBue reHotuna u cpeabl npu (GopmMupoBaHHM (eHOTHNA. VI3MEHUYUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE IPU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJIEICTBEHHAs U HACJIEICTBEHHASI.

ModukanoHHas H3MEHUYUBOCTh. Ponb cpeapl B (GOPMHPOBAHUU MOIU(PUKAITHOHHON
n3MeHunBocTl. Hopma peakuuu npusHaka. BapuanmoHHbsli psii M BapuanuoHHas Kpubas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHUYUBOCTH.

I'enotunuueckass u3MeHYUBOCTh. (CBONMCTBa TI'€HOTUIMYECKONW H3MEHUYUBOCTU. Bujbl
FeHOTUIINYECKONW U3BMEHYUBOCTH: KOMOMHATUBHASI, MyTallMOHHAs!.

KombOunatuBHass u3MeHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOU
M3MEHUYUBOCTH. Pojb KOMOMHATHBHOI M3MEHYMBOCTH B CO3/IAaHUU T'€HETUYECKOTO pazHOOOpa3us
B IIpeJeNax OJHOIO BUAA.

MyranuoHHass W3MEHYUBOCTb. Buiabl MyTranuil: TIeHHbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrioHTaHHbIE W UWHAYLHPOBAaHHbIE MYyTallMM. SnepHble MW LUTOMIA3MATUYECKUE MYTaIUH.
Comarnueckne W mojoBble MyTauuu. [IpuduuHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbsl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX
psnoB B HacnenctBeHHoW wuzMeHunBoctu (H.W. BaBunoB). BuesinepHass HM3MEHUHMBOCTh U
HAaCJEACTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopos 6 HAcie008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmupsr 1 cxembl: «Buabsl H3MeHUUBOCTH», «MoaudukalroHHas HW3MEHYUBOCTDHY,
«KoMOUHATUBHAs  H3MEHUYHMBOCTbY, «Meiio3y, «Onn0A0TBOPEHUEY, «['eHeTnUecKue
3a00JieBaHUs YeJIOBEKay», «Buabl MyTanuity.

O6opynoBaHue: XuBble U repOapHble 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMHU U3MEHYUBOCTH.

JladbopaTopHas padora «McciaegoBaHue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALMOHHON KPUBOW».

IIpakTnueckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesi0Bexka

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBaHUS I€HOMa 4YeJIOBEKa.
MeTo1pl U3yueHHUsI TEHETUKHU YelOBEKa: TeHeaTOrMuecKuid, OMM3HEIOBbIN, IUTOTEHETHUYECKUM,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYISpHO-TeHeTHUeCKuil. COBpEMEHHOE OIpeJesIeHHE
TFE€HOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHKUE, FTEHOTUIIMPOBAHUE, B TOM 4Hciie ¢ nomoibto [TIP-
aHanu3a. Hacnencreennsle 3a00eBaHus YeaoBeKa. | eHHbIe 1 XpOMOCOMHbBIE 00JIE3HU YeJI0BeKa.
bone3nn ¢ HacneICTBEHHOW NpEeApacloJIOKEHHOCTbIO. 3HAYEHHE MEIULUHCKON T€HETUKH B
NPEJOTBPAIlEHUH M JICUEHUH TEeHETHMYECKHX 3a00JIeBaHMH yelloBeKa. MeaMKO-TeHEeTHYeCKOe
KOHCynbTUpoBaHue. CTBOIOBBIE KIETKH. [I0HATHE «T€HETHYECKOTO Tpy3a». DTUYECKUE aCIIEKThI
UCCIIeIOBaHUH B 00JIaCTH pelakKTUPOBAHMSI FT€HOMA U CTBOJIOBBIX KJIETOK.

I'eneTnueckue (hakTOphl MOBBILIEHHON YyBCTBUTENBHOCTH YeIOBEKa K (U3MUECKOMY U
XMMHMUYECKOMY 3arpsi3HEHUIO OKpYXKalolled cpefpl. ['eHeTudeckas NperpacrosoKeHHOCTb
4eJI0BEKAa K MaTOJIOTUsIM.

JdeMoHcTpanuu
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Tabmuier u cxembl: «KapuoTum denoBekay», «MeToapl M3y4eHHS TCHETUKH YEJIOBEKay,
«["enernueckue 3a00JIeBaHUS YEIOBEKAY.

IIpakTnueckas padora «CocTtaBieHNE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTukauust U cesekius. 3apoXkACHUE CeNeKIMM U JoMecTukauuu. Yuenue H. U.
Basuiosa o LleHTpax mpoMCX0XKACHUS 1 MHOTOOOpa3ust KyIbTYPHBIX pacTeHuid. Ponb cenekunun
B CO3JaHMM COPTOB pacTeHU U mopoj KuBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
FOMOJIOTUYECKUX PSIZIOB B HAcieACTBEHHOW m3meHunBocT H. M. BaBuioBa, ero 3HadyeHue yis
CEJIEKIIMOHHOM paboTHI.

Mertoap! ceneKunoHHOW paboThl. VIcKycCcTBEHHBIN OTOOP: MAaCCOBBIM M MHAWBUAYAJIbHBIN.
Otanbl KOMOMHAIIMOHHOW cenekiuu. VcnblTanue mpou3BOAMTENEH MO MOTOMCTBY. OTOOp 1Mo
TEHOTHUITY C OMOLIBIO OLIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO M'EHOTHUITY C IIOMOIILBIO aHAN3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN 1
XMMHMUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallUd y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonb3oBaHMEe T'€HOMHOTO peNakTUpPOBaHHs M MeToJoB pekoMOuHaHTHbIX JHK s
MTOJTY4YEHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[lonyuenune mnonumionaoB. BuyrpuBuaoBas rubpuauszanus. bauzkoposcTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpelllMBaHue, Wi ayTOpuIuHr. ['eTtepo3uc u
ero mpuuuHbl. Mcmonp3oBaHue reTeposnca B - ceneknuu. OtmanéHHas TUOpUAM3AINS.
[Ipeononenne Oecruonus MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHS CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe W U3YYEHHE I'€HETUYECKHUX PECYpCOB KYJbTYPHBIX PAaCTEHHA M HUX JIUKHUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaneHue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYUWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udell u
NnepCcneKmuBHbIX MexHOI02U.

JdemoHcTpauuu

[Toptpetsr: H. . BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, I1. II. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHUS U MHOTO00pa3us KyJIbTypHBIX PACTCHUID,
«3aKOH TOMOJIOTMYECKHMX PSIOB B HACJIEACTBEHHON HM3MEHUYUBOCTH», «METOIbl CEIEKLUM»,
«Otnanénnas rudbpuanzanusy, «MyrtareHesy.

JlabopaTopHas padora «/I3ydyeHue COpTOB KyJbTYPHBIX PACTEHUN U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydyeHne METOIOB CENEKIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKka pacTeHni».

IKkceKkypenst «OCHOBHBIE METOABI M JIOCTHIKEHUS CEJNEKIMM PAaCTCHHM M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIHBITATENbHBIA YJ4acTOK, B TEIIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOI0rHsl U CHHTeTHYeCKasi 0M0JI0THA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTUM, — KJIETOYHBIE M TKAaHEBBIE KYIBTYpBHI,
MUKPOOPraHU3MBbI, WX XapaKTepUCTHKa. TpaaunuoHHas OWOTEXHOJIOrus: xjebomeueHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. MukpoOuogoruueckuii cuate3. OObeKThI
MHUKPOOHOJIOTUYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.
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CozlaHue  TEXHOJOTMM M MHCTPYMEHTOB  II€JICHAIIPABJIEHHOTO  W3MEHEHUS U
KOHCTPYMPOBaHHUSI TEHOMOB C LIE€JIbIO MOJIYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPIKaIINX
HE BCTPEYAIOIINECS B IPUPOIe OMOCUHTETUYECKHE MTyTH.

Kiterounas umxeHepus. MeToabl KyJlbTypbl KIETOK M TKaHEH PaCTEHUM U KUBOTHBIX.
Kpunobanku. Comarmveckass ruOpuanM3anus W coMaTHyeckwid sMmOpuoreHe3. lcmoib3oBaHue
raliOuJI0B B CEJIEKUMU DPAcTeHUl. [lonyuenHue MOHOKIOHANbHBbIX awmumen. Hcnonv3osanue
MOHOKIIOHANbHBIX U NONUKIOHATbHLIX anmumen 8 meouyune. VICKyCCTBEHHOE OILIOJJOTBOPEHHUE.
PexkoHceTpyKius SMLIEKIETOK W KIOHMPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUuGUPOSAHUs U MUKPOKIOHAILHO20 PASMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 TeéHa U KOHCTPYMpPOBaHHUE
pexombunanTHeix JHK. Cosdanue mpanceennvix opeanuzmos. JIocTvkeHus U NEepCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEPUHU. OKOJOTMYECKHME W JTUYECKHUE MpOoOIeMbl TE€HHOU
WHXXEHEPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IIP-auarnoctuka.
MeTab0I0MHBIH aHaJIN3, TEHOIIEHTPUYECKUI aHaJIN3 MTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. lcmonp3oBaHMe CTBOJIOBBIX KIETOK. TapreTHas Tepamus paka. 3D-
OvouHXeHepuss JUIsl pa3pabOTKu (QYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTro OWONPUHTHHIAa U
ckaddonuHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBL.

Co3manrie BEKTOPHBIX BAaKIMH C IIEJbI0 0OecreueHrs] KOMOMHUPOBAHHOM 3alllUTHl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJNEKYIIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIep’KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OMAcHbIE 3a00JI€BaHUS YEI0BEKa U AKUBOTHBIX.

JdemoHcTpauuu

Tabmuier u cxembl:  «Vcrnonapb30BaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KiteTrouHas nHxeHepus», «l 'eHHass HHXXEHEPUSI».

JladopaTopHas pa6ora «l3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IkeKypeust «buoTexHoorus — BaxKHeas npou3BOIMTENbHAS CUIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOe MPOU3BOICTBO)».

11 KVIIACC

Tema 1. 3apoxaenune u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJIEHUI B 0M0JI0TUU

OpomononHas Teopus Y. [JapBuna. [Ipennocbuiky BO3SHUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JBukymue cuibl 93BOdIONUMU BugoB mo Y. JlapBuHY (BbICOKAass MHTEHCUBHOCTD
Pa3MHOXEHHsI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyYIIECTBOBAaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuaretndeckoi Teopuu 3Bottouuu (CTI). HelitpanbHas Teopus SBOIOLNY.
CoBpemeHHas IBOIOIMOHHAS OUOIOTHS. 3HAUYEHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAyYHON KApTUHBI MUpA.

JdeMoHcTpanuu

IToptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. JlunHero)», «JlecTHUIIa KUBBIX
cymectB (mo Jlamapky)», «Mexanusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
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XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonxu Y.
HapBuna», «@Popmbl 00pbOBl 3a cymectBoBaHue», «llopoabl romy6Geii», «Muoroobpasue
KYJIBTYPHBIX (hOpM KarmycTsl», «I1opojpl JOMaIIHUX KUBOTHBIX», «CxemMa 0Opa30BaHUsI HOBBIX
BusoB (no Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIMX CHJ 3BOJIOLHUN», «OCHOBHBIE
MIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[lonynsiuust kak 3jeMeHTapHas eAuHuLa 3BoolMHU. COBpeMEHHbIE METOJbl OLEHKU
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl Nomynsuil. I3meHenne reHooHaa NOMyIsiuM Kak
AJIEMEHTApPHOE 3BOJIIOIIMOHHOE SBJIEHHE. 3aKOH reHeTudeckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

OnemeHTapHble (akTOpbl (ABWXKYLIME CHIJIBI) 3BOJIIOLIMUA. MyTalMoOHHBIA Ipolecc.
KoMOunaTtuBHast u3MeHUYMBOCTh. Jlpeil) reHoB — ciydailHble HEHamNpaBlI€HHbIE HW3MEHEHHUS
4acTOT ayiesnie B momymsinusix. OdQexT ocHoBarens. Ipgexm OYymMbLIOUHO020 20PabIUKA.
CHuoiceHue 2enemuyecko2o pasHooopaszus: npudumsl u cireocmeus. Illposenrenue 3¢ppexma
opetigha 2eno8 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M30msmms OISt
reorpaduueckas (IpocTpaHCTBEHHAs ), Ouosornyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — Hampapisiouuil ¢axtop sBoyioLUU. POPMBI €CTECTBEHHOTO
otOopa: IBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3pbiBaomui (qu3pynTuBHbIN). I[losoBoit oT6Op.
Bo3HUKHOBEHME U HBOJIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHU3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranusmMoB. Apomopdo3ssl u uanoagantauuu. [Ipumeps! npucrnocoOneHuit
y opraHu3moB: Mopdosoruueckue, (QU3NOIOTHYECKUE, OMOXUMHUYECKUE, ITOBEICHUYECKHUE.
OTHOCHUTENBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHUKPO3BOJIOLMH.
M3onsimst — xmrodeBoit  (akTop BHmooOpaszoBanus. Ilyrm w cnocoObl BUIA00Opa30BaHUS:
ajutonarpudeckoe  (reorpaduyeckoe), CHUMMIATPUUECKOe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuauzanus). JauTeabHOCTh HBOIIOLMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBaHUS OHOJIOTMUECKOTO Pa3HOOOpasusl.

Ponp »BONIOIMOHHOM OMOJIOTMM B  pa3pabOTKe HaydyHBIX METOJIOB COXPAaHEHUs
O6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOLMS IMapa3sHUTOB U MX X03s€B. MexaHHU3Mbl
(hopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

[Hoptpertsr: C. C. UeTBepukos, . Maiip.

Tabnuupl u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «lloMyIsiiMOHHAsI CTPYKTYpa BUAA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBHKylue CHIIBI  3BOJIOLIUNY,
«OKOJIOTHUeCcKash H30JLMs MONMyJIALUd ceBaHCKOM ¢openny, «l'eorpaduueckas u30JALUSA
JMCTBEHHUIBI CUOMPCKON M JMCTBEHHMIIBI 1aypckoi», «[lomynsaunoHHbIe BOJIHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JecTBUS eCTeCTBEHHOro otbopa», «Popmbl O0pbOBI 32
CYLIECTBOBaHHEY, «MHIyCcTpHUANBHBIN METAaHU3M, «OKuBb1e HCKOIIaeMBbIE»,
«IlokpoBuTENBCTBEHHAs OKpacka »XHMBOTHBIX», «lIpemympexnaromas oOKpacka >KHBOTHBIXY,
«Puznonornueckue aganranun», «IIprucrnoco6IeHHOCT OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa BHaa B 1npupojae», «CrocoObl
BUJ00Opa3oBanus», «l'eorpaguueckoe BuAOOOpazoBaHME TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHMe BHJIOB CHHUID, «[lomuriouasl pactenuit», «KamycTHo-
peleuHbIi THOPHI.

16



ObopynoBanue: repdapuu pacTeHHU, KOJUIEKIIMM HACEKOMBIX, Uydyelia MTHUIl U 3BEper C
IpUMEpaMy pa3IMYHBIX MPUCIOCOOJICHUH, Yydena NTUI] U 3Bepeil pasHbIX BHJIOB, repOapuu
pacteHuil OIM3KUX BUAOB, 00Pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMHU.

JladbopaTopHas padora «BplsiBIeHHE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiienusi OpraHu3sMOB © HMX OTHOCUTEIbHAs
11e1eCO00Pa3HOCThY.

JlaGopaTopHasi padota «CpaBHEHHE BUOB 10 MOP(HOIOTHIECKOMY KPHTECPHUIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJibTaThbl

Merto bl u3ydueHust MaKkpodsBotoLMy. [laneoHTonornueckrie MeToabl U3yU4eHUs SBOJIIOLHUH.
[lepexoanbie GOPMBI U HUIIOTEHETUYECKHE PSIIBI OPraHU3MOB.

buoreorpadpuueckue Meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopsl U (payHBI
MaTepUKOB M OCTPOBOB. buoreorpaduueckue odmactu 3eMau. BUIbI-DHAEMUKN U PEITUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEIBHO-MOP(OIOTHUECKHE METO/bl HU3YYEHHUS 3BOJIIOLUU.
I'enernueckue MeXaHU3MBbl HBOJIIOLIMM OHTOT€HE3a M MOSIBICHMS SBOJIOIMOHHBIX HOBILECTB.

['omonoruyuHeie U aHAJIOTUYHBIE OpraHbl. PynuMeHTapHbie OpraHbl U aTaBU3MblL. MOJIEKYIISIPHO
reHeTUYecKue, OHOXMMHUYECKHE UM  MaTeMaTH4YeCKHe METOAbl HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie rensl. COBpeMeHHBIE METO/IbI IIOCTPOEHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPOMOCOMHBIE MYTAIlMH U 3BOJIIOIHS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWIA) JBOJIONMH.  [lpunyun  cmenvl  yHKYU.
HeobpatumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIHMH.

JdeMoHcTpauuu

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

Tabmuipl 1 cxembl: «OUIOTEHETHYSCKUN P JIOMIAAN», «APXEONTEPUKCY», «3BEpo3yObIe
smepb», «Crerouedansi», «Punnogursy, «CemeHHbIe ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlperid koHTHHEHTOB», «PenmukThl», «HavanbHple cTagum SMOPHOHAIBHOTO
pa3BUTUS  IO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE W  aHAJOTUYHBIE  OPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YellOBEeKa M MIMMMaH3e», «[IaBHbIE
HaIpaBJICHUS BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUICKIUHM, repOapuu, MYJSKHM HCKOMAeMbIX OCTaTKOB OPraHHU3MOB,
MYJSDKM TOMOJIOTHYHBIX, AHAJIOTHMYHBIX, PYJIMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUICKIIMHU
HaCEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Hayunble rumoTe3sl NMPOUCXOXKIEHUS >KW3HU Ha 3emie. AOUOTEHE3 W MaHCIEPMUSL.
JloHayuHble TPEICTABJICHUA O 3apOXKACHUU XKU3HU (KpealMoHu3M). ['Mmore3a MOCTOSITHHOTO
CaMO03apOK/JICHUS KU3HU U €€ onpoBepxeHue onbitamu . Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxxaeHue KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tanbl HeopraHuueckoi sBotonnu. [Inanerapuas (reosoruyeckas) 3BOJIOKS.
XuMudeckasi HBOMIONHS. AOUOTEHHBI CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ombir C. Mumnepa u I'. FOpu. OOpa3oBanue mnosmmepoB u3 MoHOMepoB. KoarepBarHas
runore3a A. W. Omnapuna, rumote3a nepBuuHoro OynboHa Jk. XomjaeliHa, TeHeTHYecKas
runore3a I. Meémnepa. PubGosumbr (T. Yek) u rumoteza «mupa PHK» V. TunGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Ucrtopuss 3emum u Metoabl e€ wusydeHus. lckomaemble OpraHUYeCKME OCTATKH.
I'eoxponosoruss u e€ wmeroapl. OtTHOcuTenpHass W AOCONIOTHAsT  T'€OXPOHOJIOTHS.
['eoxpoHonornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, SIOXH.

Hauanbabie sTanbel opranudeckoil 3Botounu. [losiBlieHrne W 3BOJIIOIUS MEPBBIX KIETOK.
OBomonuss MeTtabonuszMa. Bo3HHMKHOBeHHE mepBbIX 3KocucTeM. COBpeMeHHBbIE MHUKPOOHBIE
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OMOTUIEHKM Kak aHajor mepBbIX Ha 3emuse coobmiectB. CrtpomarosmTsl. [IpokapuoTel u
JYKapHUOTHI.

[Ipoucxoxnenue sykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXO0XKICHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OPraHu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TPYyMI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC 3Tallbl ABOJIIOIMH BBICIIUX pacTeHud. OCHOBHBIC apoMOp(ho3bl PACTCHUHU.
Beixon pacrenust Ha cymy. llosBieHue CHOpOBBIX PACTEHMM M 3aBOCBAHME HMH CYIIU.
Cemennsie pactenus. [IporcxoxkaeHne IBETKOBBIX PACTCHHIA.

OcCHOBHBIC 3Tallbl 3BOJIONUHM JXUBOTHOrO Mupa. OCHOBHBIC apoMOp(}O3bl KUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — NOSIBIICHHE COBPEMEHHBIX THIOB. [lepBbie XOpI0OBBIE
*UBOTHBIE. JKM3Hb B BOJE. DBOJIOIMS MMO3BOHOYHBIX. [Ipoucxoxaenue ampuOnil M1 penTUIINA.
[Tpoucxoxnenune miexkonuTaromux W nTull. [lpuHiun kimodeBoro apomopdosza. OcBoeHHe
0€CT03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIITH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MPoTepo30i, Majaeo30i, Me3030H,
KaiiHO30M. OOmas XapakTepuCTHKa KJIMMara U TIeoJIoTMYecKux mpouecco. [losBieHue u
paciBeT XapaKTEpHBIX OpPraHU3MOB. YTiaeoOpa3oBaHME: €ro yCJIOBHUS W BIMSHUE Ha Ta30BBIH
COCTaB aTMOC(]epHl.

MaccoBbie BBIMHpPAHHSI — JKOJOTUUYECKHE KPU3UCHI Tponuioro. IlpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIN 3KOJOrMYecKUil KpusHc, ero ocodeHHoctu. IIpobiema
COXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHW4YecKoro mupa. [IpuHIMmbl kiaccudukanuu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: @. Peaun, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xoapaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
caMO3apoKJIeHUs ku3Hm», «Cxema ombita C. Musepa, I'. FOpu», «OTtanbsl HeoOpraHM4ecKou
3BOJIIOLUMY, «['eoxpoHosiornueckas mkanay, «HauyanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIUN,
«CxemMa o00pazoBaHusi JYKapuoT MyTéM cuMOuoreHnesza», «Cucrema >XKUBOW MPHUPOJBIY,
«CTtpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunHOPUTBY, «OIHOKIECTOYHBIC
BOJIOpoCHN», «MHOroKIeTouHble Bojgopociany, «Mxu», «llanoporHuku», «lonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS HKUBOTHOTO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueie», «llmockue uepBu»,
«YUIIEeHHUCTOHOTHEY, «PbI10BI», «3E€MHOBO/JIHBIEY, «IIpecMbIkaromuecs», «Ituisy,
«Munexonuraromue», «Pa3Butue KU3HM B apxeuckou dpe», «Pa3BuTHe KU3HM B
MPOTEPO30MCKON 7pe», «Pa3BuTHe >XU3HM B MAJICO30MCKOM s3pe», «Pa3BUTHE KU3HU B
M€3030iiCKON 3pe», «Pa3BuTue XKU3HM B KailHO30ilckoil 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuud pacTeHUH PaA3TUYHBIX OTENOB, KOJIJIEKIMM HACEKOMBIX,
BJIQYKHBIE TpenapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU HITIOKOXXKHX, CKEJIETHI
MO3BOHOYHBIX MBOTHBIX, 4yyena NTUL U 3BEpEil, KOJUIEKIUM OKaMEHEJOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISI’KH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnass snaboparopHasi padora «MogenupoBanue omnbiToB Mumiepa—tOpu no
M3YYEeHUIO a0MOTEHHOTO CHHTE3a OPraHMYeCKUX COSMHEHHM B IEPBUYHOM aTMOChepe».

JlabopaTtopHasi padora «/3ydeHue M ONUCAHHE MCKOMAEMBIX OCTATKOB JPEBHHUX
OpraHU3MOBY.
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IIpakTuueckas padora «M3yueHne o0coOEHHOCTEH CTPOEHUS pacTEHHH pa3HBIX
OTZEIIOB.

IIpakTuuyeckas padora «3yyenne ocobeHHOCTEH CTPOSHHS MO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxokaeHue 4eJI0BeKa — AHTPOIOreHe3

Paspnens! u 3agaun anTponosiornv. MeTo bl aHTPOIIOJIOTHH.

CraHoBJI€eHHE TPEACTABICHUI O MPOMCXOXKIEHUM YeJIOBeKa. Penuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HayYHbIE TEOPUH.

CxonctBo  yenoBeka € KMBOTHBIMHM. (CuHcTeMaTHMUecKOe IOJI0KEHHE  YeJIOBEKa.
CBuzeTenbcTBa  CXOJCTBA 4YEJIOBEKAa C  JKMBOTHBIMM: CPaBHUTEIBHO-MOP(OIOrHUECKUE,
sMOpuonorndeckne, (HU3NOJIOTO-OMOXUMUYECKHEe, NOBeJAeHYeckne. OTINYHs YelnoBeKa OT
KUBOTHBIX. [IpIMOX0K/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxymue  cuibl  (QakTopel) — aHTpoNoreHe3a:  OWMOJIOTMYECKHE,  COLHMAJIbHBIE.
CooTHolieHre OMOJIOrMYECKUX U COLUAIbHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaJUM aHTpoIoreHe3a. PanHue dyenoBexkooOpa3Hble 00€3bsIHbI (IPOKOHCYJIbI)
Y paHHHUE MOHTUbl — O0IIKE MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0Je. ABCTPaIONUTEKN —
JIBYHOTHE TpPEAKH JIroAeil. YeloBeKk yMenbld, MepBble M3rOTOBICHUS OpPyaud Tpyda. YenoBek
MPSIMOXOIAUIMN U NEpBBIA BBIXOJ Jrozed 3a mpenensl Adpuku. Yemnosek reiinenboeprekuii —
00muii MpeoK HeaHAePTaTbCKOTO YeJIOBEKa U YeIOBEeKa pa3yMHOTro. YeaoBeK HeaHepTalbCKIi
KaK BHJI JIIOJEH XOJOJHOTO KiIMMara. YeloBEeK pa3yMHBIH COBPEMEHHOIO THIA, JIE€HHCOBCKUUI
YeJl0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuxu. [laneoreneTnka u nageoreHoOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBIM OTOOpP B MOMYJSAIUSX YEIOBEKa.
MytanuoHHBIH Tiporiecc u nmoaumMopdusMm. [lomyasunoHHbIE BOJIHBI, Apei(d TeHOB, MUTpALUs U
«3(hdexT ocHOBaTENA» B MOMYJISAILUIX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue packl. [lonstue o pace. bomipimme pacel: eBporeougHas (eBpasuiickasi),
aBCTpaO-HEeTrpouIHasl (PKBAaTOpHAIIbHAS), MOHTOJIOWIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTM paccelieHWs 4YeloBeKka No IutaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh 4YeloBeKa K  pPasHbIM  YCIOBHUSM
OKpyxarlei cpenbl. Biusiaue reorpaduueckoil cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOJIOTHIO YeTIOBeKa.

MexXIucuuIuiMHapHele  MeToabl B (u3uueckod (OMOJOTHYECKOW) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMNOJIOTUA M MAJCOAHTPONOJIOTMS  YEJIOBEYECKUX  HOMYJISIIUH.
buocouuaneHpie  UCcleOBaHMS ~— OpUpPOABl  4yenoBeka.  MccimenoBaHue — KO3BOJIIOLUU
OMOJIOTHYECKOT0 U COLUATBHOTO B YETIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. Hapsun, JI. JTuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmuer u  cxembl: «MeToapl  aHTPOMOJIOTUNY», «[ OJOBHOW MO3r  4eJIOBEKay,
«YenoBekooOpa3Hble 00e3bsHb), «CKeJeT 4eloBeKa M CKeJeT HIMMIaH3e», «PyauMeHTsl u
aTaBU3MbD», «JIBIDKyIlME€ CHJIBI aHTPONOIEHe3a», «IBOJIOIMOHHOE JpPEBO UEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenblin», «HenoBek MpAMOXOoIauuin», «J|eHuCOBCKHUI YeoBEK»
«Heanpepransup», «KpoMmanboHUB», «IIpeakn udenmoBeka», «IOTambl 3BOJIOLUU YEJIOBEKAY,
«Pacpl uenosekay.

ObopynoBaHue: MyJSDKH OKaMEHENOCTeH, MpeIMeTOB MaTepUalIbHONW KYJIbTYphl MPEIKOB
yenoBeka, penpoaykuuu (Qororpaduu) kKapTuH ¢ MHQPOJIOTMYECKMMH U OuOnelckumMu
CIO’KETaMH MPOUCXOKICHUS YeloBeka, (poTorpaduu HaX0JA0K MCKOMAEMBIX OCTATKOB YeNOBEKa,
CKEJIET YEJIOBEKA, MOJIENb Yepela YeJlOBEKa M Yepena IIMMIAaH3€, MOJENIb KHCTH YEJIOBEKa U
KHCTH IIMMIIaH3€, MOJEIN TOpCca MPEAKOB UEIOBEKA.
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JlaGopaTtopuass pabora «l3yyeHue o0coOEHHOCTEH CTpPOEHHsSI CKeleTa 4YellOBeKa,
CBSI3aHHBIX C IIPSIMOXOXKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3KOJIOTMUECKUX aJalTallui YEIOBEKa».

Tema 6. Oxosorusi — Hayka O B3aUMOOTHOULICHUSIX OPraHu3MoOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kalowiei cpeaoi

3apokaeHue W pa3BuTHE dKoJormd B Tpymax A. ['ymbosbnara, K. @. Pymee, H. A.
CesepuioBa, J. I'ekkensi, A. Tenciou, B. H. CykauéBa. Paznmenst u 3amaum skonoruu. CBs3b
9KOJIOTHH C APYTUMU HayKaMHU.

Metonpl akonoruu. [losneBbie HaOmoOneHUSA. DKCIIEPUMEHTBI B AKOJIOTUU: IPUPOJHBIE U
nabopaTtopHble. MoenupoBanue B 3KOJOTHH. MOHUTOPHHT OKPYXKAIOIIEH Cpebl: JOKaIbHBIH,
pPEruoHAIBHBIN U TJI00ATBHBIN.

3HaueHue SKOJIOTMYECKMX 3HAHUM JJIs 4YeJoBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE Kak
OCHOBAa CBA3EH YeEJIOBEUECTBA C MNpUpOnod. POpMHUpPOBAHHE DKOJOTUYECKOW KYIBTYpPHl M
9KOJIOTMYECKON TPAMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[optpetsi: A. I'ym6onsar, K. @. Pynase, H. A. CeBepuos, 3. 'ekkens, A. Tencau, B. H.
Cykaués.

Tabmuisr 1 cxeMmbl: «Pa3nensl skosnorum», «Merosl 3KojI0run», «CxemMa MOHUTOPHHTA
OKpYKaIOILIEH Cpesibl».

JladopaTopHas padora «/3ydeHne MeTOI0B HKOJIOTHIECKUX HCCIICTIOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Oxosiorndeckue  (GakToppl M 3aKOHOMEPHOCTH WX JeWctBus.  Kiaccudukamms
IKOJIOTUYECKHX  (DaKTOpOB:  aOMOTHYECKHE, OHOTHYECKHe, aHTpomoreHHele. OOmue
3aKOHOMEPHOCTHU JEHCTBUS dKoJorndeckux daktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPraHU3MBI.

AbGuotndeckue (akTopsl. CBET Kak 3KoJoTHUeCKHi (akTop. JleiicTBUE pa3HBIX y4aCTKOB
COJIHEYHOTO CHEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE TPYMIbl PACTEHUH U KUBOTHBIX IIO
OTHOIICHUIO K cBeTy. CUrHasiabHas poJib cBera. DoTonepuousM.

Temneparypa kak skonorudeckuii dakrop. [leiictBue TemmepaTypbl Ha OpPTraHU3MBL
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAaHU3MBI.

BrnaxHocth Kkak skojoruueckuii ¢akrop. Ilpucnocobrmenuss pacteHuil K MoaJep>KaHUIO
BogHoro Oamanca. Kiaccudukanusa pacreHuid mo oTHomieHuio K Boje. IlpucnocoGnenus
KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHHMsl OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3YIIHAs, MOYBEHHAs, IIyOWHHAs
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3HKO-XUMUYECKHE OCOOCHHOCTH Cpell OOWTaHuA
opranu3moB. [Ipucnoco6aeHuss OpraHu3MoB K KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBL.
[Tprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH KU3HH.

XKuznennsie Gopmbl opranu3moB. IlonsaTue o >xu3HeHHOU (opme. JKuzHeHHBIE (HOPMBI
pacTeHM: JAepeBbs, KYCTAPHUKH, KYCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TPaBBI.
XKuzneHuole (GOpMbI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’dpOOHOHTHL. (OcoOGeHHOCTH
CTpOEHHUs ¥ 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl  OMOTMUYECKMX  B3aMMOJEHCTBMHA:  KOHKYpEHLHS,
XUITHUYECTBO, CMMOMO3 U ero ¢opmel. [lapazutusm, koomeparys, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHTCTBO, HaxJeOHuW4ecTBO). Herpoduyeckue  B3auMoaeHCTBUS  (TONMYECKHUE,
¢dopuueckue, ¢pabpuueckue). 3HaueHHE OMOTHYECKUX B3aUMOJICHCTBHUN Ui CYyLIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIFOUEHHUS.
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JdeMoHcTpanuu

Tabmuiel u cxeMbl: «JKoJorHueckue QaxTopbl», «CBETOBOUM CHEKTP», «IDKOJIOTHUECKUE
CPYIIBI dKUBOTHBIX MO0 OTHOIIEHUIO K CBETY», « TeIIOKPOBHBIC )KUBOTHBIEY, «XO0JIOAHOKPOBHbIE
KUBOTHBIEY», «DHU3UOJIOTUYECKUE aJanTallld >KUBOTHBIX», «Cpenbl OOUTaHUS OPraHUu3MOBY,
«buonornueckue puTMbI», «Ku3HeHHbIE (GOPMBI pacTeHU», «Kn3HeHHBIE (HOPMBI KUBOTHBIXY,
«IKOocHCTEMa IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOWHOTO Jiecan, «llemu mutanusy,
«XumnanuectBoy, «llapasutuszmy», «Konkypenuus», «Cumonosy», «Kommencanuzmy.

OGopynoBanue: repbapuu pacTeHUM W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJIOTHYECKMX  (PaKTOpOB, TepOapuu  CBETONIOOWMBBIX, TCHEITIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIC, TCHEIIOOMBHIC M TECHEBBIHOCIMBBIC KOMHATHBIC
pacTeHus, TrepOapur W KOJUICKIIMHM TEIJIONIOOUBBIX, 3MMOCTOMKHX, MOPO30yCTOMYUBBIX
pacTeHMid, 4Yyudena MNTULl U 3Bepel, repOdapuu pacTeHHUH, OTHOCSIIUXCS K TUrpoduram,
kcepoduram, Me3oduTamM, KOMHATHBIE pACTEHHUs MAHHBIX TPYII, KOJUICKIIMH >KUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpenax, repbapuu M KOJUICKIIMH PACTCHHM W >KMBOTHBIX, 00JIaJal0IINX
YepTaMH TPHUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSM YCIIOBHM JKH3HU, TepOapuu u
KOJUICKIIUM PACTCHUN M KUBOTHBIX PA3IMYHBIX JKU3HEHHBIX (POPM, KOJUICKIIUH >KUBOTHBIX,
YYaCTBYIOIINX B PA3TMYHBIX OMOTHYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHas pa6ora «BpisiBIeHe TPUCTIOCOOICHHI OPraHU3MOB K BIUSHHUIO CBETAY.

JladbopaTopHasi pabora «BpisBIEHHE NPUCTIOCOOSCHUNM OPraHU3MOB K BIIHSHUIO
TeMIIePaTypPhD».

JladbopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pPACTEHUW M3 pa3HBIX MECT
oOUTaHUDY.

Tema 8. IkoJ10rusi BUA0B U MOIMYJIS U

DKOJIOTHYECKHE XapaKTepUCTUKU momynauuu. [lomynsnus kak Ouosoruyeckas cCHUCTEMA.
Pons HeomHOpoaHOCTH cpenbl, Gu3HUECKHX OapbepoB M OCOOCHHOCTEW OHMOJIOTUM BHUIOB B
(hopMHUPOBAHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMyNIAuuidi. OCHOBHBIE TOKA3aTENN MOMYJISIINN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJIOBas CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKkoJiornyeckas CTpykrypa mnomyiasiuud. OIeHKa 4YMCIEHHOCTH Nomyisiinuu. JluHamuka
MOMYJISALMY U €€ peryssanus. buotnueckuii noTeHuran nonyasiuui. MoaenupoBaHue TUHAMUKA
nonymsauuu. KpuBbele pocra uuciaeHHOCTH mnonyisiuuu. Kpuble BbDKMBaHUA. Perymsnus
YUCIIEHHOCTH MOMYJALMNA: pOoJb (AaKTOPOB, 3aBUCSAIIMX M HE 3aBUCAUIUX OT IUIOTHOCTH.
DKoJoruveckue crpareruu BuaoB (I- u K-crparerun).

[lonsitne 00 »skojormueckoi Humie Buaa. Mectoobutanue. MHoromepHas MOJEINb
skonornyeckord Humm JIx.M. Xarunncona. Pazmepsl skonorudeckoil Humu. [loteHuunaneHas u
peanu30BaHHAs HUILIH.

Bun kak cucrema nomymsiui. Apeansl BUAOB. Buabl M MX >KU3HEHHBIE CTpPAaTErUU.
DKOJIOTHYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEJIECHUS MW MUIPALMl KUBOTHBIX. bHojornueckue MHBa3UU
YyXKE€POIHBIX BUOB.

JdeMoHcTpanuu

[Hoprper: Jx. U. XaTunHCOH.

Tabnuirel 1 cxemMbl: «IKOJIOTHYECKUE XapaKTePUCTHKU MOMYISIum, «IIpocTpaHcTBeHHAs
CTpYKTypa mnonyiasiuun», «Bo3pacTHble nupamuabl nonyasauun», «CKOpOCTh 3aceleHHs
MOBEPXHOCTU 3eMJIM pa3IMYHBIMU opraHuzmMammu», «Moaens skonormdyeckodt Humm Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKIIUU KUBOTHBIX.
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JlaGopaTopnas padora «[IpucrocobneHns CeMsiH paCTEHHUI K PacCeIeHUION.

Tema 9. Dxoji0rns co061eCTB. IKOJIOrHYeCKHE CHCTEMBbI.

CoobmecTBa opranu3zmMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXJIy OpraHu3Mamu B
OuoIeHo3e.

DOxocuctemMa Kak OTKpbiTas cuctema (A. Jx. Tencnam). DyHKIIMOHAIBHBIE OJIOKH
OpPraHu3MOB B DKOCHUCTEME: IMPOIYIEHTHI, KOHCYMEHTBI, PEAYIEHTHL. TpopuuecKkue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue ONOKM dSKocHcTeM. [I0YBBI U HIIBI B AKOCHCTEMAX.
KpyroBopoT BellecTB ¥ OTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBbIE [TOKa3aTeIN IKOcUcTeMbl. buomacca u npoaykius. DKOJOrH4ecKre TUpaMubl
qrcen, OMoMacchl ¥ YHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLeccuHu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTE€HHBIE BO3JEHCTBUS Ha cykieccud. KiumakcHoe —cooOIIecTBo.
buopa3HooOpasue 1 noJHOTa KpyroBOpoTa BEHIECTB — OCHOBA YCTOMYHMBOCTU COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. JKocucmemvl 03€p U pek. DKocucmemvl Mopell U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneti, NyCmbviHb.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pazmuums wMexnay
aQHTPONOTE€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['oposackas ¢uopa u dayHa.
CuHanTponu3anus ropojackoi ¢dayHbl. buonmornyeckoe M XO3MHCTBEHHOE 3HAu€HUE
arpo3’KoCUCTEM U YpPOOIKOCUCTEM.

3akoHOMEPHOCTH  (OPMHUPOBAHUS ~ OCHOBHBIX  B3aUMOJCHCTBHH  OpPraHU3MOB B
aKocucTteMax. Ponv kackaonozo spgexma u 6ud08-30upuxamopos (Kiouesvlx 6ud08) 8
@yHrkyuonuposanuu  sxocucmem. IlepeHOC SHEPruM W  BEUIECTB MEXAY CMEXKHBIMU
SKOCUCTEMAMHU. YCTOWYMBOCTh OPraHU3MOB, TMOMYISLMIA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/1EUCTBUH.

Mexanuzmol  6030eticmeus  3a2pA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHU3MEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbl IKOJLO2UHECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeus. MeToI0JIoTH MOHUTOPUHTA €CTECTBEHHBIX U
AHTPONOTEHHBIX SKOCUCTEM.

JdemoncTpauuu

[Toptper: A. [Ix. Tencnu.

Tabmuist u cxembl: «CTpykTypa OHOLIEHO3a», «DKOCUCTEMA IMIMPOKOJIMCTBEHHOTO JIECa»,
«JKocHucTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYIIbl OPraHU3MOB B SKOCHUCTEMEY,
«Kpyrosopor BemecTB B 23kocucremey», «llenmu mnuTaHus (macTOuiHAs, JETPUTHAs)»,
«DKOJIOTHYECKasi TUPaMUJIa YUCe», « IKOJOTHUECKasi MUpamMuaa OHOMacChl», « IKOJOTHUYeCKas
nupamuaa sHeprun», «OOpasoBanue Oonota», «llepBuuHas cykueccus», «BoccraHoBieHue
Jjeca Iocie HoXxapa», «IKOCHUCTeEMa 03epa», «ATrpoleHo3», «KpyroBopoT BemIECTB M IOTOK
SHEpruu B arporeHosey, «lIpumepsl ypOoskocucTemy.

Ob6opynoBanue: repbapun pacTeHUH, KOJJIEKIUM HACEKOMBIX, uydesla NTHUI[ U 3BEpew,
repO6apuy KyJIbTypHBIX U AUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCUCTEMBI.

IIpakTuuyeckas padora «l3yyeHue u onucanue ypo03KOCHUCTEMBI».

JlaGopatopHas padora «/3yueHne pazHOOOpa3usi MEIKUX MOYBEHHBIX YIEHUCTOHOTHX B
Pa3HbIX DIKOCHUCTEMAX).

IKCKypeust «IKCKypcus B THIMYHBIN OHoreorieHo3 (B AyOpaBy, O€pe3HSK, €lbHUK, Ha
CYXOJOJbHBIN UM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIe WM B TEIIIMYHOE X03SHCTBO)».
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Tema 10. Buocdepa — rinodanbpHas 3KocucTeMa

buocdepa — obmierutanerapras 00oJiouka 3eMild, T/I€ CYIIECTBYET WIIM CYIECTBOBaja
*u3Hb. PazButne npencrarienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnajackoro o
ouocdepe. Obnactu 6uocdeps! u e€ cocras. KuBoe BemecTBo 6Hochepsl U ero (PyHKIUU.

3aKOHOMEPHOCTH cyiiecTBOBaHUsl Ouocdeprl. OcodeHHOCTH OMOCcdephl Kak TII00aTbHOM
sKocucTeMbl. JlnHamMuuyeckoe paBHOBecwme B Omocdepe. KpyroBopoTel BemiectB U
OMOTEOXMMHYECKUE IUKITBI (YTiaepoia, a3oTa). PUTMUYHOCTH sBIeHMI B Ouocdepe.

3onanbHOCTh OHoCchepsl. [lonsTie 0 Guome. OcHOBHBIE OMOMBI CYIIW: TYHIPA, XBOWHBIC
jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIU, CaBaHHbI, ITyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpBs. KilmMaT, pacTUTENbHBIN U )KUBOTHBI MUP OHOMOB CYIIIH.

Crpykrypa W (QYHKIUS OJKUBBIX CHCTEM, OIIGHKAa WX PECYpCHOTO TMOTCHIHMAA U
ouochepHbIX PYHKIUH.

JdeMoHcTpanuu

[optpertsi: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «['eocdepsr 3emmm», «KpyroBopoT azora B npupoe», «Kpyrosopot
yriaepoa B npupoze», «KpyrosopoT kuciopoaa B npupojae», «KpyroBopot BoAbl B NpUPOJE»,
«OcHOBHBIE OuOMBI cymm», «Knmumarnaeckue mosica 3emnm», «TyHmpa», «Taiiray,
«Cwmemannbiii  nec», «lllupokomuctBennbiii nec», «Cremby, «CaBanHay, «llycTbiHY,
«Tponmuecknii mecy.

O6opynoBanue: repdapun pacTeHUN pa3HbIX OMOMOB, KOJUISKIIMH JKUBOTHBIX.

Tema 11. YesroBek M OKpy:KaoIIas cpeaa

DKOJIOTHYECKHE KPU3WChI M HX NpUYMHBL. Bo3zaeiicTBue dyenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOW cpeabl. OxpaHa BoO3Ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienre noussl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHune kiumMara.

AHTpPOTIOTEHHOE  BO3JEHCTBME HA PACTUTEIbHBIA M KUBOTHBIM wmup. Oxpana
PacCTUTENBHOTO U KUBOTHOTO MHUpa. OCHOBHBIE MPUHIUIBI OXpaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaubie Teppuropuu (OOIIT). boranuveckue cambl U 300J0THYESCKUE
MapKH.

OcHOBHBIE MIPUHIIMIIBI YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA U MPHUPOAbI. PanmonanbHOe
MPUPOJIOIOJIL30BAHUE M COXpaHeHHe Ouojiornyeckoro pasHooOpasusi 3emin. OOmue
3aKOHOMEPHOCTH TJI00ATIBHBIX SKOJIOTHUECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOIO KpH3uca
U €ro BEpOsTHbIC MOCIEACTBHUSL.

Pa3BuTHe METOJOB MOHHUTOPUHTA Pa3BUTHS OMNACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOL
sHepeemuxke. buonozuueckoe paznoobpasue u duopecypcel. Hayuonanvhvle uHgopmayuonHvie
cucmemol, obecneuusaiowue OOCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dIKOpeaOUIUMAYULU IKOCUCTEM U CROC0D08 6OPbOBL ¢ OBUONOBPENCOCHUIMIU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmumet u  cxembl: «3arpsizHeHue atMmochepb», «3arps3HeHue TuApocdeps,
«3arpsizHeHue 1ouBbl», «llapHukoBwIli  3ddekT», «Ocobo oxpaHseMmble MNPUPOIHBIE
TeppUTOPUN», «MOoJenu yrnpaBiasieMOro MUpay.

O6opynoBanue: Qororpaduu OXpaHSEMBIX pacTeHUl H IKUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanuu, KpacHoil kHUry peruosa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'U
HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType JNMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOy4deHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpUuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TpaJUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UIUN JIMIYHOCTH, MATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMs yueOHOTro mnpenmMera «broaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIICHHUIO K SIBJICHHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH ¢ pa3HbIMH yOSKJACHUSAMH, KyIbTYPHBIMHU LIEHHOCTSIMH U COLUATHHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIOHEHTOB MPH 0OCYXIEHNH CIIOPHBIX BOIIPOCOB OHOJIOTUYECKOTO COCPIKAHNUS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEILHOCTH;
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2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

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

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

CIOCOOHOCTh OIICHMBATH BKIJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

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

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

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

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

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

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

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

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

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

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

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

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oyyiieit mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

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

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:
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9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS JKOJOTHYECKOW KYyIbTYpBI: MPUOOPETEHHE ONBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCTIOJIB30BaTh MPUOOpPETaeMble TPU U3YYCHUN OMOJIOTUW 3HAHUS U YMEHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HETMPUSATHE JIEUCTBHI, MPUHOCIIIMX BpPEI OKpYXKAIOIIeH NPUPOJHON Cpere,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

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

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

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

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

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

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHSL YETIOBEUECTBA, MOKUCKA MyTeH BhIX0Ja U3 TI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIMICHUS 00IIei
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

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

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHUS Ui PEIICHUS
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

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

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHHIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.
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METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOro mpenmera «bHONOTHs» BKIIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METO0B TIO3HAHHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
ydeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIATHBHBIC), 00CCIICUNBAIONINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIbHOW MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yaeOHbIC JICHCTBUS, COBMECTHAS JACSITCIHLHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATh CBS3U C IPYTUMU MOHITHIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTUBHBIC, MACIYKTHBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

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

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIET0BATEIbCKHE IEHCTBUS:
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BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3lIMYHbIE BUABI JEATCIHHOCTH IO IOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOH TEPMUHOJIOTHUEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

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

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTE3y ©€ pEIICHHs, HaXOIUTh AapTyMEHTBHI JUISl JIOKA3aTelIhCTBA CBOUX YTBEPKICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

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

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATEH TIPHOOPETEHHBIN OTIBIT,;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

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

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, MpeIaraTb OPUTHHAIBHBIC TOIXOIBI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

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

(dbopMynHpoOBaTh 3ampochl U TPUMEHATH pPa3IMUHBIE METOIBl TPU TIOMCKE U OTOOpE
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

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

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUYECKHE M MAaTEMaTHYCCKHE 3HAKH M CUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSIMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHHUMATh HaMEpPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

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

2) COBMeCTHAasl 1eATEIbHOCTh:

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

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

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYXJIaTh PE3ylIbTaThl COBMECTHOM paboTHI;

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

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

OCYILECTBIIATh TO3UTHBHOE CTPAaTETHYECKOE IIOBEIECHUE B DPA3JMYHBIX CHTYalHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKHE 3HAaHUS [UId BBIABICHHMA NpoOIeM M HUX pELIeHHs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

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

CaMOCTOSTEJIBHO OCYILLECTBIISATh MO3HABATENIbHYIO JESTEIbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

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

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B pa3HbIX 00JIacTsIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IIEeKCUU KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;
IIPUHAMATh MOTUBBI U apTyYMEHTBI IPYrUX IIPU aHAIU3E PE3yNIbTaTOB ACSATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
Oouonorun. OHM BKIIIOYAIOT: creuupuyeckue i OWOJIOrMM HAaydHblE€ 3HAaHUS, YMEHUS U
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX CUTyalusax. [IpeaMeTHbIe pe3yabTaThl MPeICTaBIeHbI M0 ro1aM
W3YYEHHUS.

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

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpa, B TO3HAaHUHM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (JKU3HB, KJIETKa, OpraHu3M, MeTab0oJu3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenus (H. V. BaBunoBa — o neHtpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIECHHUS, pacUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacliieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleACTBeHHOW wu3aMeHunBoctd H. V. BaBunoBa), mpuHIUIBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIETIOBAaHUSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M IYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U YE€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIMX B OpPraHU3Max pacTEeHUH, JXUBOTHBIX H
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUMOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHU A,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;
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YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAaHEH U WX (PYHKIMSIMH, MEX1y OpraHaMyd U CUCTEMaMH OPT'aHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢dbeHoTunoM u pakTopaMu cpeabl OOUTaAHHUS;

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

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HbIX CUCTEMAaTUYECKUX IPYIIIL;

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

YMEHHE BBINOJHATH JIAOOpATOPHBIE U MPAKTUYECKHE padoThl, cOOMIOATh MpaBUia MpH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

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

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

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

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

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

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

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

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHMUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, W3MEpEHHE,
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HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IE;

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

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

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3 OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA UYEIIOBEUECKUX Pac, HEOOXOIUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH TTOJTyYCHHBIX PE3YJIbTaTOB;

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

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
(bopMyHpys 1ENTb UCCIIETOBAHMS, aHATU3UPOBATH MOJTyYCHHBIC PE3yIbTaThl U JICIaTh BBIBOIBI;

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThI HA YICHUYECKUX KOH(PEPEHIIUSX;

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

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTHYECKOTro OO0pa3oBaHHWs B OpraHH3alUsX CpPEIHEro
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHUE
3 Bbuonorus xkinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKIHUU KIETKU 8
5 OOMeH BeIIecTB U MPEBpaIleHIe YHEPTHH B 9 1
KJIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
8 Kv3HEeHHBIN UK KIETKU 6 1
9 Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetnka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 bruoTexHonorus 1 CHHTETHYECKass OUOJIOTHS 4
17 PesepBHOE Bpems 1

33




OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE BOJTIOIIMOHHBIX 4
MIPEACTaBICHUIN B OMOJIOTHH
Mukpo3BoIOIHs U €€ pe3yabTaThl 14 2
Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxosxaeHne 1 pa3BUTHE )KU3HA Ha 15 15
3emuie
5 [IpoucxoxaeHue yeroBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIIHI 0.5
3 0 .0
9 KOJIOTHSI COOOIIECTB. DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UYenoBek n OKpykarolas cpena 6
12 PesepBHOE Bpems 8
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5
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