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PABOYASA ITPOI'PAMMA
y4eOHoro npeamera «buosiorus»

nast ooyuarommuxcst 10 — 11 kiaccon



MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usydyeHus (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 OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNbHBIX, BOCIIMTATENILHBIX W PAa3BUBAIOIINX 3a/1a4, CBSI3aHHBIX C MpOQOpHEHTAIHEH
oOyJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTHM Hay4HOTO 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHoMy npeamery "buonorus" na€r mpencraBieHue o 1€ U 3a/1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MpEIMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpeziesieHue 1o KiiaccaM, peKOMEHyeT OC/IeJ0BaTeIbHOCTh U3YUeHUs YueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C H3yYeHHEM OHOJIOTHHM Ha YpPOBHE OCHOBHOTO 0O0mIiero oOpa3oBaHWS,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTHPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOT'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCITUTaHHE OEpeXKHOr0 OTHOILIEHUS K OKpYXKarolled NpupoaHoil cpene. B mporpamme 1o
OMOJIOTHMM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynpbrataM o0O0yueHus U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHHUIO COAEpkKaHHs OHOJOTrHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosnoruyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA pacIIUpeHue U yriayOiieHne 3HaHul
oOyuaromuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYISIPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTHH.

Nzyuenne yuebHnoro npenmera «buosnorus» Ha yriayOoieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusAX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIsIET CHUCTEMa OWOJOTMYECKHX 3HAHHWM, TMOTYYEHHBIX MPH U3YYEHUU OOYyYarOIIMMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, TPUOax, OaKTepusX, OpraHU3Me YelOBEKa,
OoOImMX 3aKOHOMEPHOCTSX KH3HH, JOMOJHHUTENIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEICHUS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BATh KAK OPUEHTHUPHI IS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
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 JJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BUTHUS, TEHETUKU M CEJIEKIIUU, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mpu3BaH O0ECHEYUTh OCBOCHHME OO0YYarolUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IMOMYJISIUH, OHOIEH03a, SKOCHUCTEMbI, O BBIJAOLINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acMeKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAHUU MPOTPaMMbI 110
OMOJIOTUH TIPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuyebHoro npeamera «buonorus» Ha yriyOonéHHOM YpOBHE — OBIJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pPa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (pOpMHpPOBAHUM MHTEpeca
K omnpenenéHHoi obnactu npodecCHOHaIbHON NEATENbHOCTH, CBSI3aHHOM ¢ OMOJOTHel, Wi K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

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

OCBOCHHE OOYy4YalolUMHUCS  CHUCTEMbl  OHOJIOTMUYECKMX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJOTHYECKHX CHUCTeM (KJIETKa, OpraHu3M, MOMYJISIHs, BU/,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS ~ JKMBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHOM U KIETOYHOU OMOJIOTHH,
SMOPHOJIOTUN M OMOJIOTUU Pa3BUTHUS, TEHETUKU M CEJIEKIUU, OMOTEXHOJIOTHH U CUHTETHUYECKON
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1abopaTopuu M B Mpupoje (HaOIoAeHUe, HU3MEpEeHHUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOYyYaIONIUMUCS YMEHHUSMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH W
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJIOTHM UM COIMAIBHO-
HSKOHOMHYECKUMHU U SKOJOTMYECKMMHU INpoOJieMaMH YeJIOBEUYeCTBA; OLIEHUBATh IOCIEICTBUS



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 XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JAcTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLAAIOUIMMHUCS OTKPBITHSIMH W COBPEMEHHBIMU HWCCIICOBAHMSIMH B OWOJIOTHH,
pelaeMbIMu €10 IpoOsieMaMu, METOA0JIOIMed OMOJIOrMYecKOro MCCIEA0BaHus, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus] OWOJIOTUYECKUX 3a/1a4, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MIPOLIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXcs IIEHHOCTHOTO OTHOIICHHUS K JKUBOHM MPUPOJAE B IETIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUCT KOMIETEHTHOCTH B PAllMOHATIHHOM MPUPOIONOIH30BaHUN
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a0oJieBaHWM,  oOecrieueHre  O€30TMacHOCTH  JKU3HEACATEIHPHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIONIEH IMOCIEAYIONEMY TPOQPECCHOHATPHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

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

OTO6op oOpraHu3allMOHHBIX  (OopM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
OuoJoruueckoro oOpa3oBaHUsl B OpraHU3alUSAX CPEIHEro Mpo(ecCHOHAIBLHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocynapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

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

3HavyeHne OWoJOrMM B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJNOTMM B MPaKTHYECKON
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SWCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuibl u cxeMbl: «CBsI3b OMOJIOTHN C IPYrUMU Haykamuy, «CucteMa OMOJIOTHYECKHUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouonaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpPraHU3alus, CAaMOBOCIPOU3BEIEHHE,  Pa3qPaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKUH ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XUBbIX cucTeMax. OCHOBHbIE MPU3HAKH >KHUBOTO.
XKuznp kak ¢opma cyiecTBoBaHusI MaTepuu. Hayku, u3ydaroniue HUBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIH.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
OKCIEPUMEHT, CHCTeMaTu3alus, MeTaaHanu3. lloHaTue o 3aBUCUMOM U HE3aBUCHUMOU
nepemenHoit. [lnanmpoBanue skcrnepumenta. [locTaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJyYEHHBIX Pe3ynbTaToB. [IpHUMHBI UCKaXEHHS Pe3yabTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBoOMCTBA KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOMN
KiIeTkn», «TkKaHM  KUBOTHBIX», «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OPraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

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

IpakTuyeckass padora «Vcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



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

Metoapl MOJNEKYISPHOH M KIETOYHOW OHOJOTMH: MHUKPOCKOIHS, Xpomarorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyieHue Kiemox.

JdeMoHcTpanuu

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

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpENapaTbl PAacTUTENbHBIX, HUBOTHBIX WU
OaKTEepHAITBHBIX KIETOK.

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

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

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

Oprannueckue BeIECTBA KIETKU. bronorndeckue nojuMepsl. benkn. AMHUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AUcaxapuibl, OJIMTOCaXapuabl W ToJucaxapuibl. OO
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepuasl, pochonunuabl, BOCKU, crepousl. buonornyeckue GpyHkuuu nunuaos. Oome
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JIHK — nBoiiHas crnmpalib.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

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

CrpykrypHas Ouonorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE HCCIENOBaHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonexyn u ux komniexcos. Komnvromepnoiii ousaiin u opeaHuyeckuii cunmes OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

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

Huarpammel:  «PacnpeneneHue XMMHUYECKHMX 3JEMEHTOB B HEKUBOM IPUPOJE»,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuer u cxemsl: «l[lepuoanyeckas TabnuIa XMMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYIbD», «CTpOeHHE MOJEKyN YyrieBoAoB», «CTpoeHHE MOJIEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JladopaTopHas padora «/cciaenoBanue HYKIEMHOBBIX KHCJIOT, BBIICJICHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

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

CtpoeHue mpoKapuoTHUECKOM KieTku. Kierounas crTeHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYECKOM KkieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa miazMatudeckod MemOpaHbl. TpaHCHOPT BeLIECTB uepe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MUHOIUTO3, (haroruTo3. JK301uTo3. KieTouHas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (yHKIUHU. B3anMocCBs3b OJHOMEMOpPaHHBIX OPraHOMIOB KIIETKH.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKu peTukyaym. CekperopHas ¢yHKIus anmapata [onbmku. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
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. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHre U QyHKIMH HEeMEMOpaHHBIX OPraHOUIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE W () YHKIUH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs  XapaKTEPUCTHKA  KIETOK  AYKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



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

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

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

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

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbI».

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

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

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUuui KIETOYHOro Merabosnu3ma. PEepMEeHTHl, UX CTPOEHHE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BEHIECTB B KieTKe. DOTOCHMHTE3. AHOKCUEeHHbIU U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munvt pomocunmesa. IIpoayKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mel. Buabel 6pokenust. IIpogykTel OpokeHHs M MX UCIOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [JIFOKO3bI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Onepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEeHa BEIIECTB IMepes] aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

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

Tabmuupel m cxembl: «POTOCHHTE3», «IDHEpreTndeckuil oomeH», «buocunHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

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



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

JlaGopatopuas padora «CpaBHeHHE TIPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanumsi HacieACTBEHHOW uWHpOpManuu. ['€eHeTHYecKHil Koz, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsmus u e€ sranbl. Yuactue TtpancnoptHeix PHK B OuocuuTtese Oenka. YcnoBus
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTM IeHOB y mpokapuoT. ['mnoreza omepona (®. XKaxo0, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

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

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MTPOOIEMBI.

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

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, . . UBaHOBCKUi.

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

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

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

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

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buosornueckoe 3HaueHrEe MUTO3a.

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



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

JdeMoHcTpanuu

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

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

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEAESITEIbHOCTH OJHOKIETOYHBIX OpraHu3mMoB. bakrepum,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBareibHas, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MblleuHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (YHKUUNA M PaCHOJIOKEHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

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

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIIETOUHBIX )KUBOTHBIX M YeJIOBEKa: MbllieuHas cuctema. Pednexc. CkeneTHbie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTta. llumeBapuTenbHbIe
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. J[prxatenbHas MOBEpXHOCTh. KabGepHoe U NErouHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BelIeCTB y OpraHu3MOB. TpaHCHOpPTHBIE CUCTEeMbl pacTeHuil. TpaHcmnopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHus.  DBOJIIOLMOHHBIE  YCJIOXXHEHUS  CTPOCHHS  KPOBEHOCHOW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBaHUE KaK MEXAaHU3Mbl pabOThl OpraHoB BbiesieHNs. CBsI3b MOJIOCTH TeJla ¢ KPOBEHOCHOU
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl Oaktepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMyHHas cucrema denoBeka. KileTouHbII W TyMOpajJbHBII HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxkxumocts W perynasuuss 'y OpraHu3moB. Pa3gpakumocTs y OJHOKJIETOYHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTlieNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTeNbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBue ropMoHOB. B3auMoOCBSI3b HEpPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crtpoenue crtelnsa», «CTpoeHHe IMCTOBOM IUIACTUHKW», «TKaHM
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « QHIOKpPUHHAsA cucTeMay, «CTpoeHue Mpluus», «MMMyHUTETY,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHas cucrema nruny, «HepBHas cuctema MIEKONMMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmana M OenKkoB 1MoJ JedcTBHeM (epMEHTOB, OOOpyJOBaHUE JUIA



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYISA U, (PparMeHTaIHs], KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszsutue. ['amerorene3 y KUMBOTHBIX. [lojoBBIE  Kele3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposanuoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANbHAS MHAYKIMS). 3akjiajka IUlaHa CTPOCHHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHANIBHOTO Pa3BUTHUSL y KUBOTHBIX U 4enoBeka. Ilepuoabl OHTOreHe3a uenoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIMIIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuiel u cxembl: «BereraTuBHOE pa3MHOKeHHE», «THUIBI OECHOIOT0 Pa3MHOKEHUSY,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u Hempsmoe pasButue», «PazButrne Maiickoro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/[BoiiHOE OMIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«OKW3HEHHBIN UKII COCHBI.



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

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

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJbINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX Y4YE€HBIX B pa3BUTUU TeHeTHku. Padorer H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbIE TNPU3HAKH, JOMHHAHTHBIM M PEIECCUBHBIM NPU3HAK, TOMO3WIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

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

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuerieHus npusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MPU3HAKOB. [luToornyeckrne OCHOBBI AUTHOPHIHOTO CKPEIIUBAHUSI.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3auMolelicTBue HeaulebHbIX T'e€HOB. KOMILIEMEHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJENIb ISl IEMOHCTPAIIMA 3aKOHOB €IWHOO0Opa3usi THOPUIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapar: «/lpo3odumnar.

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

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpenbsl npu (GopMmupoBaHuM (peHotuna. M3MeH4YHBOCTh
Npu3HaKoB. KauecTBeHHBIE M KOJWYECTBEHHBIE NPU3HAKUM. BHIpl  M3MEHUYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocT. HopMma peakuuu npusHaka. BapuanumonHbslil psn u BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

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

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WHAYLUPOBAHHBIE MYTalUMH. SAepHbIE W LUTOIIA3MAaTUYECKUE MYTalUU.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuumBocTH (H.M. BaBwioB). BHesnepHas W3MEHYMBOCTh M
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuer u cxembl: «Buabsl u3MeHUHMBOCTHY, «MoaudukanmoHHas H3MEHUYHBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUYHBIMU BUIAMU U3MEHUYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psiJia M BApUALIMOHHOW KPUBOW».

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

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHas NOporpaMma HCCIEAOBAHUS T'E€HOMa YeJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM 4KCIIe ¢ moMoibio [T11P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMM uenoBeKa. MeIUKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAJIU3 POJOCIOBHOMY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHH U mopoAd >KuBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoAUTENeH 1o motoMcTBy. OTOOpP MO
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTallMd y KyJbTYpHBIX (OpPM OpraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE CKpeluBaHue, Wwin ayTOpuaunr. I'ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YeJIsAX VIVUULEHUS CYWeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

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

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

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



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLMIO, MJIEMEHHYIO (epMy, COPTOUCHBITATENbHBIA Y4aCTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHMOTEXHOJOIMM, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpBHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Co3aHue  TEXHOJOTMH W HHCTPYMEHTOB  II€JIEHANpPaBIEHHOTO  M3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckass rudpuamsanus U coMaTtudeckuil smOpuorenes. Mcmosb3oBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUU SAep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

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

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0010MHBIHM aHaIM3, FTEHOLIEHTPUYECKHM aHaIn3 IPOTEeOMa YeJIOBEeKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMUS KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEPHOro OUONPUHTUHTA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbie 3a00JIeBaHMUs YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

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

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONHMOHHBIX NPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. Jlapsuna. IIpennocbuiku BO3HUKHOBEHUS JapBUHM3MA. JKU3Hb
1 Hay4Has JearenbHocTh Y. JlapBuHa.



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

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KapTHUHBI MUDA.

JdeMoHcTpanuu

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

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (GOpMHpPOBaHHS TPUCHOCOOIEHUN y pacTeHUd u
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycThl», «[lopoasl JOMaIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonymsiust kak s3jeMeHTapHas eAuHuna 3Bomonud. CoBpeMEHHbIE METOJIbl OLEHKU
FeHEeTUYECKOT0 pa3HOOOpa3us U CTPYKTYpbI nonyisuil. 3meHeHne reHopoHAa MOMYISIIUY KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

OneMeHTapHble (akTOpbl (IBMIKYIIME CHIIBI) SBOJIONMH. MyTallMOHHBIN MpOIIeCC.
KomOunaruBHass m3mMeHYMBOCTh. Jlpeiid reHoB — ciydaifHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux u Mmanvix nonyaayuax. Murpamuu. M30msmms IOyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUNA, CTAOWIU3UPYIONUIUH, pas3pbIBalomui (au3pynTtuBHBIN). [lomoBoi oTOOp.
Bo3HHKHOBEHHE U HBOJIIOLNS COLIMATIBHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdonoruueckue, ¢GU3NOIOTHYECKHE, OMOXUMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
M3onsuuss — kimoueBoit daktop BumooOpazoBanus. Ilytu u cnocoObl BuA000pazoBaHUS:
aljonarpuyeckoe (reorpaduueckoe), CUMOATPUYECKOE (IKOJOTHYECKOE), «MTHOBEHHOE»
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMONOTMM B  pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6ropazHooOpazus. MUKPOIBOJIOLUS U KOIBOJIOLMS IMApa3sUTOB U HMX X03s€B. MeXaHHU3Mbl
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

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

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



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JIMCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHble BOJIHBI YMCIEHHOCTU
XAIOIHUKOB M KepTB», «Cxema JelcTBUS €CTeCTBEHHOro oTOopa», «Dopmbl OOpHOBI 3a
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganrtanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHLHOCTHY,
«Kpurepun Buma», «Bunpl-nBoiinukn», «Crpykrypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHuEe BUAOB CHUHHUL, «llomumumounsl pacrenuity, «KamyctHo-
peIeUHbIN THOPUT.

OGopynoBanue: repOapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Yydelsia MTUIl U 3Bepeil C
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JladbopaTopHas padora «BpisiBieHHe U3BMEHYUBOCTH Y 0COOEH OJTHOTO BHIa».

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronuy. [laneonTonornueckre MeToabl U3y4EeHUS 3BOIIOLUH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHNUYECKUE METOJbl M3Y4YEHHUS SBOJIIOLUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTH4ecKue, OHMOXMMUYECKHEe M  MaTeMaTHYeCKHEe METOJbl M3Y4EHHUs  HBOJIIOLUM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoOGpatumocts 3BostoLnu. AfantuBHas paauanys. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOLIUU.

JdemoncTpauuu

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

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodurer», «CemeHHble ManopoTHUKWY, «buoreorpaduyeckue
30HBI 3emun», «Jlpelid xoHTUHEHTOBY, «PenmukThl», «HauanbHble cTaguu 3MOPHUOHATIBLHOTIO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpBI YellOBEKa W LIMMIaH3e», «l1aBHbIE
HaNpaBJICHUs BOTIOLUNY, «O0IIHEe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

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

Tema 4. IIponcxoxnenue U pa3BuTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >kU3HU U acTpOOUOJIOTHSI.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHoMepoB. KoauepBaTHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHOro OympoHa JIk. XommeiiHa, TreHeTHUYECKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmertoasl €€ wusyueHus. Vckomaemble OpraHM4eCKHE OCTAaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHue mnepBbIx 3KkocucTeM. CoBpeMEHHblE MHKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

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

OcHOBHBIE 3Tallbl 3BOJIONUHM KUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaexkonuTaromux W nTuil. [lpuHiun kmodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEpHBIX OPraHU3MOB. YTiaeoOpa3oBaHME: €ro yCJIOBHUS W BIMSHUE HA Ta30BBIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
cOXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

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

JdeMoHcTpanun

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

Tabmuiet u cxembl: «Cxema omnbita @. Penu», «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o0pa3oBaHUsl DHYKapuoT MyTéM cuMOHOreHesa», «CucremMa 3JKUBOM HPUPOABIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHus», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS IKHUBOTHOTO MHPAY,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pen, «Pa3BuThe KU3HM B MNAJIEO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TpErapaThl XUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMU HIJIOKOXHX, CKEJETHI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COCMHCHHM B IEPBUYHON aTMOCheEpe».

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

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHrne 0COOEHHOCTEN CTPOESHUS TO3BOHOUHBIX )KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

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

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHM. CHcTeMaTHYecKoe TOJIOKEHHE  YeJIOBEeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHNE U KOMILJIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BuTHE TOJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaUU aHTpOIoreHe3a. PaHHME 4YenoBekooOpa3Hbie 00e3bsHBI (ITPOKOHCYIIHI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIAIIUMN U TEPBBIA BBIXOJ JIojaeH 3a mpenenbl Adpuku. YenoBek renenb0eprckuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTalbCKHi
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJl0BeK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMmu Adpuku. [laneoreneTnka u maaeoreHOMHKa.

DBOJIOLUS COBPEMEHHOTO 4eloBeKka. EcTecTBeHHBIN OTOOp B MOMYJSIUSAX 4YelOoBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiine packl: eBpomeougHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucrnocoONeHHOCTh 4YeloBeKa K  pPa3HbIM  YCIOBHUSM
OKpyxarei cpenbl. Biusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHpie  WccienoBaHUS ~— OpPUPOJbI  uyenoBeka.  MccnmenoBaHue — KOPBOJOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



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

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3ubie 00€3bsSHBI», «CKENeT 4YeloBeKa W CKeNeT IMUMIIaH3e», «PyIuMEHTHl u
aTaBU3MbI», «JIBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIIOIMOHHOE JAPEBO  YEJIOBEKAY,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHIb, «l[Ipeaku dYenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEH, MPEeMETOB MaTepUalbHON KyJIbTYpbl IIPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO)KETaMH MPOMCXOKICHUS YeloBeKa, (poTorpadun HaAX0IOK MCKOTIAEMBIX OCTATKOB UYEIOBEKA,
CKeJIeT YeJIOBEeKa, MOJIEb Yeperna 4elloBeKa M Yepena IIMMIaH3€, MOJENb KHCTU YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

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

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Metonpl skosnorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoaenupoBaHrie B AKOJOTHH. MOHUTOPHUHT OKPYXKAIOIICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

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

JdemoncTpauuu

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

Tabmumsr u cxembl: «Pa3nensl skonorun», «Metonsl sKomorum», «Cxema MOHUTOpPUHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHas padora «/3ydyeHne MeTOJJ0B SKOJIOTHUYECKUX UCCIETOBAHUI.

Tema 7. Opranusmsl u cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHUECKUX  (pakTopoB:  abmoThyeckue, OWOTHUECKHEe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢axtopsl. CBeT Kak dKonoruueckuit ¢akrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpTraHU3MBIL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHOoro Oamanca. Kiaccudukanus pacTeHuid 1O OTHOIIEHHIO K Boje. [IpucmocobneHus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3MYIIHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opranu3moB. [Ipucnocobienns Opranu3MoB K KU3HU B Pa3HBIX cpeaax.

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

XKuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnoie (GOpPMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHMOHTHI, a’3pOOHOHTHL. (OcoOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KBapTHpaHTCTBO,  HaxJieOHMuYecTBO). Herpoduueckue  B3auMojaelcTBUA  (TONHMYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHuU3MOB B cpejie ooutanus. [IpuHIINIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (akTopel», «CBETOBOM CHEKTP», «IKOJIOTHIECKUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTHYECKUE aJanTallid >KUBOTHBIX», «Cpelnbl OOMTaHUS OpPraHU3MOB),
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IIMPOKOJIMCTBEHHOIO JIeca», «DKOCUCTEMA XBOMHOTO Jieca», «llemu nuraHus»,
«XwumuanaectBoy, «Ilapasutuszmy, «Korkypenius», «Cumonosy», «Kommencanmzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuu  CBETOJNIOOMBBIX, TEHEIOOUBBIX |
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHus, repObapuMl U KOJUIEKIHUU TEIJIOMIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOWYMBBIX
pacTeHui, dYydela NTUIl W 3Bepei, repbapuu pacTeHHM, OTHOCIIIMXCA K rurpodutam,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTaIOUIMX B Pa3HbIX cpelax, repOapuu U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JIaJal0IuX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U S>KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIUU MKUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHNE TPUCTIOCOOJICHHI OPraHNU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepucTuku nomynsuuu. [lomynsmus kak Ouosiornueckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTh, BO3PAaCTHAas M MOJOBas CTPYKTYpa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSI.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonymsiuuu. KpuBbsle pocra uuciaeHHoctw mnonyisiuud. Kpusbslie BbbDKuMBaHus. Perynsmms



YHUCICHHOCTH TOMYJSIIHUNA: pPOJib (AaKTOPOB, 3aBUCAIIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornueckod Humu Jx.M. Xarunncona. Pasmepsl skosnorndeckoil Humd. [loTeHuuansHas u
peain30BaHHAs HULIU.

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

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

JdeMoHcTpanuu

[Toptper: [Ix. M. XatunHCOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3e€MJIM Pa3IMYHBIMU OpraHuzMamm», «Mojens skojmornueckor wumu Jx. U.
XaTynHCOHaAY.

O6opynoBanue: repOapuu paCTEHUM, KOJUICKIIUN KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

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

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpopuueckue ypOBHH.
Tpoduueckue nenu u cetu. AbGuorndeckue Onoku sxkocucreM. I1oUBBI U UIBI B 3KOCHCTEMAX.
KpyroBopoT BewECTB ¥ MOTOK S3HEPTHU B IKOCUCTEME.

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

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cyKleccuu. llepBuuHble U BTOPUYHBIE CYKIIECCUM U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

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

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoi ¢aynsl. buomornueckoe M  XO034HCTBEHHOE 3HAYCHHE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  dxocucmem. IlepeHOC HSHEPrMM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeusi  3aepA3HeHUll  PAa3HblX ~MUN08 Ha  CcyOOpP2aHU3IMEHHOM,
OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbl IKOJI02UHECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JeMoHcTpanuu

Ioptpet: A. JIxk. Tercau.

Tabmupr n cxembl: «CTpykTypa OHOIEHO3a», «DKOCHCTEMa IMIMPOKOIMCTBEHHOTO Jieca», «IKOCHCTEMa
XBOHMHOTO Jiecay, « DyHKIIMOHAJIBHBIE TPYIIIBI OPTaHU3MOB B 3KOcHUCTeMe», « KpyroBopoT BEIIECTB B 9KOCHCTEMEY,
«Uermm mmTanus (macTOWIIHAS, AETPUTHAs)», «IKOJOTMUECKas NMUpamMua 4ucei», «IKOJOTHYecKas MUpamuia
Ouomaccel», «OKomormyeckass mnupamuga odHeprunm», «OOpazoBanue Oonora», «llepBuyHas cykueccus»,
«BoccraHoBieHue Jieca Tmocie moxkapay, «IKOCHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BemiecTB M HOTOK
SHEPrHHU B arpoleHosey», «IIpuMepsr ypoosKoCHCTEMY.

OOGopynoBanue: repOapud pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydella NTHI[ W 3Bepel, repdapuu
KYJIbTYPHBIX ¥ TUKOPACTYLIMX PACTEHHUH, aKBapUyM KaK MOJIEb S9KOCHCTEMBL.

IpaxTuyeckast padora «!13ydenue u onrucanue ypo0oIKOCHCTEMBI.

JlagopaTtopHas pabGora «/3ydyeHue pa3sHOOOpa3Wss MEJIKHX ITOYBCHHBIX UWICHUCTOHOTMX B Pa3HBIX
HKOCUCTEMAX).

IKeKypeust «IKCKypcusi B TUITMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, eJIbHUK, HA CYXOIONbHBIN WIH
MTOWMEHHBIH JIyT, 03€p0, OOIOTO)».

IKeKypeust «IKCKypCHsi B arpodKOCHCTeMY (Ha MOJIe I B TEIIIMYHOE X035HCTBO)Y.

Tema 10. Buocdepa — rinodanbHast IKOCHCTEMa

Buocdepa — obmieruianerapHast o0oouka 3emild, Iie CYIIECTBYET WM CYIECTBOBaja JKM3Hb. PazBuTHe
npencTaBieHui o 6rnocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepnaackoro o 6uocdepe. Obnactu 6uochepst u eg
cocra. JKuBoe BemiecTBo Ouocdepsl U ero GyHKIHH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouocheprl. OcobeHHOCTH Onochepbl Kak TINTO0ATBHONW 3KOCHCTEMBI.
Junamudeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BelecTB 1 OMOreoXMuMHYECKUe HUKIIBI (YTiiepoza, a3oTa).
PUTMUYHOCTD SIBJICHUH B OHochepe.

3onansHOCTH OMochepsl. IlonsaTue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHIpa, XBOMHBIE Jieca, CMEIIaHHbIE
U IMUPOKOJIMCTBEHHBIC JI€Ca, CTCIIM, CaBaAHHBI, ITYCTBIHU, TPOIIMYECKUE JIECa, BBICOKOT OPbSI. KJ'[I/IMaT, paCTHTeJ’IbeIﬁ
1 KMBOTHBIA MUpP OMOMOB CYIIIH.

CrpykTypa 1 (yHKLHSI )KHBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MoTeHIrana U OnocdepHsix GpyHKUuiL.

JdemoncTpauun

Ioptpetsr: B. 1. Bepraackuii, 3. 31occ.

Tabmuuer um cxemsl: «I['eocepsr 3emmm», «Kpyrosopor asora B mpupozme», «KpyroBopor yriepoma B
npupone», «KpyroBopor kuciopona B mpupone», «KpyroBopor Boipl B HpHpone», «OCHOBHBIE OMOMBI CYLINY,
«KnnmaTrueckue nosica 3emium», « Tyaapay», «Taiiray, «Cmemiannsiii jiec», «lupokonucTBeHHBIH Jecy», «CTenby,
«CaBanHay, «Ilycteinsay, «Tpommdaeckuii gec.

OGopynoBanue: repdapun pacTeHHH pa3HbIX OMOMOB, KOJJIEKIIHU KHBOTHBIX.

Tema 11. YenoBek u okpy:Kawumas cpeia

OKonornyeckre Kpu3ucel U MX NpU4YMHBL. BosnelicTBue denoBeka Ha Ouocdepy. 3arpsa3HeHHe BO3LYIIHON
cpensl. OxpaHa BO3Ayxa. 3arps3HeHHe BOAHOW cpeapl. OxpaHa BOTHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne Knumara.

AHTpOIIOreHHOE BO3JICHICTBHE HAa PACTUTENBHBIA M >KUBOTHBIM MHUp. OXpaHa PacTUTENHHOIO M YKHBOTHOI'O
Mmupa. OCHOBHBIE NMPUHLMIIBI OXpaHbl Npupoabl. KpacHele kHuUrH. Oco00 oxpaHseMble HNPHPOTHBIE TEPPUTOPUH
(OOIIT). boranuueckue caabl ¥ 300JI0TMIECKIE TAPKH.

OCHOBHBIE ~ NPUHLUIBI ~ YCTOWYMBOTO  DPA3BUTUS ~ YeJNOBEUECTBA W IPUPOABL.  ParnmoHaipHOE
MIPUPOAOIOIH30BAHNE M COXpaHEHUE OMOIOrMIecKoro paznoodpasus 3emun. OOIIHe 3aKOHOMEPHOCTH TII00ATBHBIX
9KOJIOTMYECKHUX KpU3UCcoB. OCOOCHHOCTH COBPEMEHHOI'0 KPH3HCa U €r0 BEPOSTHBIE IOCTIEICTBHSI.

Pa3BuTHe METOJJOB MOHHTOPHHIA Pa3BHTHS ONMACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmvle uccied08anus
nepexoda K pecypcocbepezaioujeti U KOHKYPEHMOCNOCOOHOU sHepzemuke. buonosuueckoe pasznoobpasue u
ouopecypcol.  Hayuonanvhvie uHpopmayuoruvle cucmemsl, obecneuusarowue Oocmyn K uHgopmayuu no
COCMOSIHUI0 OMOeNbHBIX U008 U 3Kkocucmem. OCHOBbL 3Kopeadburumayuy 3Kocucmem u cnoco6os 60pvowl ¢
OuonospescoeHuAMU. PeKOHCMPYKYUs MOPCKUX U HAZEMHBIX SKOCUCTEM.

JdemoncTpauun

Tabmumpl U cxeMmbl: «3arps3HeHHe aTMocdepbl», «3arps3HeHue ruapochepsr», «3arps3HEHHE ITOYBEBD,
«ITapaukoBsIit 3P PerT», «Ocodo oxpaHseMbie TPUPOIHBIC TEPPUTOPHIY», «MOIEIH YIIPABIIEMOT0 MUPAY).

OO6opynoBanue: ¢otorpaduu oxpaHseMbIX pacTeHHil M MBOTHBIX KpacHoW kHmrun Poccuiickoit ®enepary,
KpacHoil kKHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTABJIAIONIME: OCO3HAHME OOYYaIOIIMMHUCS  POCCHHCKOW  TpakIaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXKJEeHUHM JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJAULUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOCH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onoyornyeckoro  oOpa3oBaHUS, Haauyue  NPABOCO3HAHUS  DKOJOTHUECKOW  KYIBTYPHI,
CnOCObHOCMU CMAgUMb TIETH U CTPOUTH KU3HEHHBIC TITaHbIL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAOTCA B €AMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU ILICHHOCTAMU, NIPUHATBIMH B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUSA, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YENOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aWUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHS K  KyJAbTypHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKArOLIEH cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo mpenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaroOlUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITENIbHOCTH B MpOIEcce peaan3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX IMpaB U OOSA3aHHOCTEH, yBa)KeHHWE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JIEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHITIOJTHEHHH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIHMIO MO OTHOIICHHIO K SIBJICHUAM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHE y4YUTBIBaTh B  CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIECHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIIPOILIECCE COBMECTHOTO BBINOJHEHUS YUeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHHUS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIePKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON I'PaXKTaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACICAUIO M TaMATHHUKAM TPUPOJBHI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWMSI 3HAYCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HH YEIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

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

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;

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 PpOAMTENSIM, CO3/JaHMI0 CEMbUH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

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

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

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

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJI,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKykO
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

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

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



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

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIIEJCTBUMN ISl OKPYKAIOIIEH Cpelibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBWJl TOBEACHUS B MPUPOJIE, HAMPABICHHBIX HAa COXPAaHEHHME PABHOBECHUSI B JKOCHCTEMaXx,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHPHOM, KOMMYHHMKATUBHOM U COLMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIJIEHUS, CO3/IaHUHU LIEIOCTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTHU JJIi COBPEMEHHON LMBHIM3ALMU: OOCCIICYCHHUS
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJI30BAHUIO MPUPOAHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3yuyeHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB U HMMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYLIECTBISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeamera «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KAPTUHBI MUPA
U crienu(UKy METOJ0B TIO3HAHHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIICCTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHUE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIEHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00CCIICUNBAIOIINC
dbopmupoBanne (HYHKIIMOHATBEHONW TPAMOTHOCTH M COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIOCOOHOCTh o0y4Jaronuxcs WCII0JIb30BaTh OCBOCHHBIE MEXTUCIUTITTHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS W YHHUBEPCAJIbHBIC YJeOHBIC JCHCTBUS B TIO3HABATCIHLHOU W
COLIMAIBHON ITPAKTHKE.

B pesynbrare usydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOiiero oOpa3oBaHHs Yy
obOyuvarorerocst OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEpCAJIbHBIC YYeOHBIC JICHCTBUSA, PETYIATHBHBIC YHHBEpPCATbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHUM 3HAHUW TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHUH (BBIAETATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABINBATD CBA3H C IPYTUMHU MOHITHIMH);

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

WCIOJIb30BaTh OHOJIOTHYECKHE MOHATHS Ul OObsAcHEeHUs (AKTOB U SBJICHHUI KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPECTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIIEHWBATH COOTBETCTBHE PE3yAbTAaTOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

2) 6a30BbIe NCCIEI0BATEIbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pElICHUS MPAKTUICCKHX 33124, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB TIO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHUpOBaTh HAYIHBIA THUI MBIILUICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHCH, 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 apryMEHTHhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

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

JaBaTh OIIEHKY HOBBIM CUTYAIIHsM, OIICHUBAThH IPUOOPETEHHBIHN OIIBIT;,

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

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

YMETh HHTETPHPOBATH 3HAHKSI U3 PA3HBIX MMPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

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

(dbopMynHpOBaTh 3alpoCchl W TPUMEHATH PA3JIUYHBIE METOJBl TPU TIOUCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKHE, (PU3NUCCKUE U MATEMATHUYECKUE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEILHO BBHITIONHEHHsI TpeiaraeMoil 3ajqaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



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

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJEMCTBYS NPU pPELICHUH Yy4eOHOU 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUM, pacClpeleisiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

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

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAHUSA JUISL BBIABICHHS NpOOJIEM M HX pELICHHUsS 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;

CaMOCTOSITEJIBHO OCYILECTBJIATh MO3HABATENIbHYIO JAEATENBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

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

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOH SpyIUIIMU B PA3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

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



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABATH CBOE MPABO U IIPABO JPYrMX Ha OIIMOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npouIbHOr0 00ydeHUs 00ydaronInxcs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITEeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

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

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAyK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAyYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHny MpodiieM palMoHaIbHOTO TPUPOIOTIONIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikKHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CUCTEMON OMOJOTMYECKHUX 3HAHHI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
OMOJIOTMYECKHEe TEPMHUHBI W TOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHUE, HACIECTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. Y. BaBmioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIT), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIECHHS, paCUIeINIEHHUs, YUCTOThHl FaMeT, He3aBUCUMOro HaciiefoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAIOB B HacCHeNCTBEeHHOW wu3MeHunBoctu H. W. BaBunoa), mpuHIUIMBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB (OMMCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM uucie OakTepuii, rpu0OB, pacTEeHUM,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO33a, MeH03a, TaMeTOreHe3a, SMOpHOreHe3a, NOCTIMOPHUOHATIBLHOTO Pa3BUTHS, PA3MHOXKEHMS,
WHAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOr€He3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJaMH KJIETKH M HUX (DYHKLIHAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKAaHEH M MX (QYHKIUSAMHU, MEXKAY OpTraHaMH U CUCTEMaMHU OPTraHOB Y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHS, TEHOTHIIOM U (EHOTHIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

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

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeNIbCTBA POJCTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

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 BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
dbopMynupys Lelb UCCIEI0BaHUS, aHATM3UPOBATh MOJIyYE€HHBIE PE3YJAbTAThI U JIENaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUsX;

YMEHHE OIIeHMBAThb JTHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUM B 00sacTu
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel nmpohecCuoHaAIbHOU IEATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBL, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIBCKOIO X034HCTBA, MUIIEBON
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMs B
OpraHu3alUsaX CPEeAHEro NpopEeCCHOHAIBLHOIO U BBICILIET0 00pa30BaHuUs.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
IpUpojie, OOLIECTBY, YENOBEKY, O BKJIAJ€ POCCHUMCKUX M 3apyOeKHBIX Y4YEHBIX-OMOJIOIOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBotonuu), yueHus (A. H. CeBepuoBa — 0 MyTSX M HalpaBJICHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIuGuxa,
HKOJIOTUYECKOM MUpaMuUbl SHEPrun), runoressl (runoresa «mupa PHK» V. I'unbepra);

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



HaOJI0IeHUe, HKCIIEPUMEHT), CIIOCO0aMH BBISIBICHUS U OLEHKH aHTPOIIOTEHHBIX M3MEHEHUH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
JUIONATPUIECKOTO U CUMIIATPHUYECKOTO BHI000pA30BAHUS, BIUSHUS JBIDKYIINX CHJI DBOJIOIHH
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIY IPOIECCAMU HBOJIOIUH, JBIKYIIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUS, aOMOTHYECKHX M OMOTHYECKHX KOMIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JOKa3aTeJIbCTBa POJICTBA OPraHW3MOB pa3HBIX CHCTEMATUYECKUX TPYII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIlbl OOWTaHWsI, €AMHCTBA YEIOBEYECKHUX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]Iy HCCIEAYEMBIMH OHOJIOTHIECKUMH TPOIEcCaMd W SIBJICHUSIMH, [I€NIaTh BBIBOJBI |
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

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

YMEHHUE BBIJIBUTaTh THUIOTE3bl, TMPOBEPATh HUX OSKCHECPUMEHTAIBHBIMH CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIIMHE, TPOBOJAMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, W IMYOJMYHO IPEACTABISATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

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

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIN BBIOOP Oyayiei npodeccHoHabHOM IeITEeTbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnueckue
NporpamMmsI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbie cCUCTEMBI U WX U3yUCHUE 2
3 Buonorus kierku 2 0.5
4 Xumuueckasi OpraHu3amus KIeTKH 10
) Crpoenne u QyHKIIUU KIETKA 8
6 OOMeH BelIecTB U MPEBPAICHHE YHEPTHUHU B 9 1
KJIETKE
7 HacneHCTBeHlfaﬂ nH(pOpMAaIUs 1 9 05
peanuzanys e€ B KIETKe
JKU3HEHHBIN LUK KIIETKA 6 1
Crpoenne 1 pyHKIIHHM OPTaHU3MOB 17 15
10 Pa3smMHOKEHHE U pa3BUTHE OPraHU3MOB 8 15
1 I'enernka — Hayka O HACIEICTBEHHOCTH H 5 05
M3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6
14 I'enernka genoBeka 3 0.5
15 Cenexuusi OpraHU3MOB 4 1
16 BuorexHon0rusa ¥ CUHTETHYECKAsT OMOJIOrUs 4
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




11 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontponbnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
1 3apoxACHUE U PA3BUTHE YBOIOITUOHHBIX 4
MPEJCTABJICHUH B OMOJIOTHU
MukposBoIOLUs U €€ Pe3yIbTaThl 14 2
MaxkpoaBostonus 1 €€ pe3yiabTaThl 6
ITponcxoxxaenne u pa3BUTHE KU3HHA Ha
4 P : P 15 15
3emie
5 [Tpoucxoxenne 4eoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOrust — HayKa O B3aMMOOTHOIIICHHUSX
6 OPraHU3MOB U HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpYy’Katolien cpeaou
Oprasnu3Msl U cpeia OOUTaHHS 9 1.5
DKOJIOTHS BUIOB U TIOITYJISIII 0.5
DKoorus coo0mecTB. DKOIOTHIECKHE
9 12 0.5
CHUCTEMBI
10 buocdepa — rimobanpHas 3KocHcTEMA
11 UenoBek 1 OKpyXKaromas cpena
12 PesepBHOE Bpems
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHueckue
padoThbI

Jara
H3y4eHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

buonorust kak KOMIUIEKCHAsI HAyKa U KaKk
4acTh COBPEMEHHOTO O0IIECTBa

JKuBble cuCTEMBI M UX CBOMCTBA

YPOBHeBaSI OopraHuv3anus )XUBBIX CUCTEM

WcTopust OTKPBITHS U U3YIEHUS KIETKH.
Kunerounas teopus

Metobl MOJIEKYJIAPHON U KJIETOYHON
ouomnoruu. [Ipaktudeckas padora «M3ydeHune
METOJIOB KJICTOYHOW OHOJIOTHH
(xpomarorpadus, anmexrpodopes,
nuddepeHianbHoe HeHTpU(yrupoBaHue,
[I1IP)»

0.5

XHUMHYECKHH COCTaB KIIETKU

MuHepanbHbIe BEIIeCTBa KIETKH, UX
OuoornyecKas poib

OpraHuyecKkre BemecTBa KIETKH — OCNKH.
JlabopaTopHas paboTta «OOHapyx eHne
OEJIKOB C TIOMOIIBIO KaUeCTBEHHBIX PEAKIIHID)

0.5

CaoiicTBa, KaccupuKanms u QyHKIHHA
0esKoB

10

OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKH —
YIiieBOAbl

11

OpFaHI/I‘IeCKI/Ie BCIICCTBA KJIICTKHU — JIMIINbI




Hyxneunossie kucnotsl. JTHK u PHK.
JlabopaTtopHas pabota «/ccnenoBanue

12 HYKJICMHOBBIX KHCIIOT, BBIJICTICHHBIX U3 05
KJIETOK Pa3IMYHBIX OPTaHH3MOBY

13 Crpoenue u ¢pyakiun ATO. [Ipyrue
nykneozuarpudocdarer (HTD)

14 Cexsenupoanue JJHK. Meronbsl reHoMUKH,

TPAHCKPUIITOMUKH, TIPOTCOMUKH

15 Mero/ipl CTPYKTYpHOH OHOJIOTHH

16 Tumnsl knerok. [Ipokapuornyeckas KieTka
CrpoeHne dyKapuOTHIECKON KIETKH.

17 [pakTndeckas pabora «/3yueHne cBOICTB 0.5
KIIETOYHON MEMOpaHbI»

18 IToBepxXHOCTHBIN anmapart KIeTKH
OnHoMeMOpaHHbBIE OPTaHOUJIBI KIIETKH.

19 [IpakTudeckas padora «M3ydeHre ABHKEHUS 0.5
LUTOIIA3MbI B PACTUTENBHBIX KIETKAX)»

[TomryaBTOHOMHBIE OPTaHOUIBI KIIETKH:

20 MUTOXOHAPHUH, TacTuabl. JlabopatopHas 05
pabota «/ccnenoBanue miua3Monu3a u '
JIETIa3MOJI3a B PACTUTENBHBIX KIIETKAX)

21 HememOpanHubie opraHOHIBI KICTKH

22 Crtpoenue u QyHKIUH sipa
CpaBHUTENBHAS XapaKTEPUCTHUKA KIIETOK

23 aykapuort. JlabopaTtopras pabora «3y4ueHne 0.5
CTPOEHUS KIIETOK Pa3IMYHBIX OPTaHU3MOBY
ACCUMIITALIASA ¥ TUCCUMILISIUS — JIBE

24 CTOpOHBI MeTabonu3ma. Turmbel oOMeHa

BemecTB. Jlaboparophast padora «/3yueHune
KaTaJIUTHYECKOH aKTUBHOCTH (hepMEeHTOB (Ha




npuMepe aMuIa3bl UIIN KaTaJ'Ia3I)I)»

depMeHTaTUBHBIH XapaKTep peakiuii
KJeroyHoro merabonusma. JlaboparopHast

25 pabora «H3y4yenue GpepMeHTaTHBHOTO 0.5
pacIieruieHus IepoKCHIa BoJAOpoia B
PaCTHTENBHBIX U )KUBOTHBIX KJIETKaX»
26 Benku-akTHBaTOpPHI M OETKU-HHTHOUTOPBI
27 ABTOTpOQHBII TUIT 0OMEHA BEIECTB
28 ®doTocuHTE3
XemocunTe3. JlaboparopHas pabora
29 «CpaBHeHHe nporeccoB (pOTOCHHTE3A U 0.5
XEMOCHHTE3a»
AnHas’poOHbIe OpraHu3Mbl. Bujibl OpokeHusI.
30 JlabopaTtopHas padora «CpaBHeHUE
MPOIIECCOB OPOXKEHUS U JIBIXAHUS
31 AdpoOHBIE OpTaHU3MBL. JTaITbl
JHEPreTUYECKOro oOMeHa
BHeprus MeMOpaHHOTO IpaJIMeHTa IPOTOHOB.
32 Cunre3 AT®: padora nmporonHon ATd-
CUHTa3bI
33 Peakunu MaTpUYHOIO CHHTE3a
34 Tpauckpumnims — maTpuuHbld cuaTe3 PHK
35 TpaHcHsMsS 1 €€ Tarbl
36 KomupoBanne amunokuciot. Poib pubocom B
OnocuHTE3e Oenka
37 Opranu3zaiys reHoMa y pOKaphoT U
3YKapPHOT
38 MorekynspHbIe MEXaHU3MbI 3KCIIPECCHU
TEHOB Y DYKapHOT
39 Bupycel — BHekIeTOYHBIE (POPMBI JKU3HH U 0.5




obnuratHbie napasuTsl. [IpakTiHueckas
pabora «Co3ianue MOJIeIH BUPYCay

BupycHble 3a001eBaHus YENOBEKA,

40 JKUBOTHBIX, PACTEHUI

41 Ha"oTrexHo0ruu B OMOJIOrMU ¥ MEIUIIAHE

42 JKu3HEHHBIN IUKIT KIETKA

43 Matpuunstit cuare3 JJHK
Xpomocomsl. JlabopatopHas pabora

44 «M3ydeHne XxpoMOCOM Ha IOTOBBIX 0.5
MUKpOIpenapaTax»

45 Jlenenve KIIETKH — MUTO3
Tunbl kiteTok. KapuoknHes U HTUTOKUHES.

46 JlabopaTtopHas pabora «HaOroneHrne MuTo3a 05
B KJIETKaX KOHUHMKa KOpEeIKa Jiyka (Ha '
TOTOBBIX MHKPOIIpENapaTax )

47 Perymsnmst >ki3HEHHOTO ITUKJIA KJIETOK

48 OprasHu3M Kak €IuHOE 1e10e

49 Txauu pactenuii. JlaboparopHas pabora 05
«3yueHne TKaHEeW pacTeHUI '

50 TkaHu )KUBOTHBIX M YeoBeka. JlabopaTtopHast 05
pabota «/3yuenne TkaHel >KUBOTHBIX) '
Opransl. Cuctembl opranos. JlabopaTopHas

51 pabota «l3y4ueHre opraHoB I[BETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB

53 JIBmKeHre OpraHu3MOB

54 [MuTanue oprann3mMoB

55 IMuTanne MO3BOHOYHBIX )KUBOTHBIX.
[MuimeBapuTenbHas CHCTEMA YEIOBEKa

56 JlpIxaHne opraHu3MoB




I[I:IX&HI/IG IIO3BOHOYHBIX )KUBOTHBIX U

57 1
YernoBeKa

58 TpaHCIIOPT BELIECTB Y OPraHU3MOB 1

59 KposeHnocnas cucrema mo3BOHOYHBIX 1
’KMBOTHBIX M YEJIOBEKa

60 Brienenue y opraHu3MoB 1

61 3aiuTa y OpraHu3MoB 1

62 HNmMMmyHHas cuctema yenoBeka 1

63 PaznpaxuMocTh 1 perysius y opraHu3MoB 1

64 I'ymMopasnbHast peryJisiius 1 SHIOKpUHHAS 1
CHCTEeMa XMBOTHBIX M YETOBEKa

65 @DopMbI pa3MHOKEHHST OPTaHU3MOB

66 [TonoBoe pa3sMHOKEHUE

67 Metio3
I'amerorenes. O0pa3zoBaHuE U Pa3BUTHE

68 MOJIOBBIX KIIeTOK. JlaGopaTopHas pabora 1 05
«3yuenne CTpOCHHS MOJIOBBIX KJICTOK Ha '
TOTOBBIX MHKPOITPENapaTax»

69 WNupuBrayansHOe pa3BUTHE OPTaHH3MOB — 1
OHTOT'CHE3

70 3akiagKa OpraHoB M TKaHEH U3 1
3apOJIBIIICBBIX TUCTKOB
Poct u pa3ButHe xuBoTHBIX. JIabopaTopHas

71 paboTa «BeIsgBIIEHIE TPU3HAKOB CXOJCTBA 1 0.5
3apOJIbIIICH MTO3BOHOYHBIX KUBOTHBIX)
PasMHoOXeHUE U pa3BUTHE PACTCHUI.

72 JlabopaTopHas paboTta «CTpoeHre OpraHoB 1 0.5
Pa3MHOKEHHSI BBICIITHX PACTCHHI»

73 Hctopusi cTaHOBJICHUS W Pa3BUTHS TCHETHKH 1

KaK HayKH




OCHOBHBIE IOHATHS Y CUMBOJIEI T€HETHKH.

74 Jlaboparopnast pabota «/po3opuna kak 1 0.5
00BEKT TEeHETUYECKUX UCCIIeJOBAHUI
3aKOHOMEPHOCTH HACIIEIOBAHUS IPH3HAKOB.
MoHoruOpuHOe CKpelIBaHue.
75 [Ipaktuyeckas pabora "H3ydyenue 1 0.5
PE3YIBTATOB MOHOTHOPUIHOTO CKPEIMBAHUS
y npo3odubr”
76 HI/ITOJIOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/IJ1HOFO 1
CKpEIIUBaHUs
77 Ananmsupyromee ckpenmBanue. Hemomnoe 1
JOMHWHHUPOBAHUEC
Jurubpuanoe ckpenmpanue. [Ipakrudeckast
78 pabora «/3ydenue pe3ynbpTaToB 1 0.5
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(DUIIBI»
79 [uTonornueckue OCHOBBI IUTHOPUITHOTO 1
CKpEIINBaHUS
80 ClerieHHOE HAClIeJOBaHUE IIPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTH 1
82 I'enernka nona 1
83 I'eHoTHI KaK MEIOCTHAS cUCTEMa 1
84 I'eneTnueckuii KOHTPOIb Pa3BUTHUS PACTEHU, 1
JKUBOTHBIX U YETIOBEKA
85 M3mMeHunBOCTh NPU3HAKOB. Buasl 1
W3MCHYUBOCTH
86 MomundukannoHHass N3MEHYUBOCTh 1
BapuarnnoHHblil psiji U BapralMoHHAs KPUBasL.
87 Jlaboparopnas pabota «Mccnenoranue 1 0.5

3aKOHOMEPHOCTEH MOAN(PUKAITIOHHON
n3MeH4YnBoCTH. [locTpoeHre BaprallnOHHOTO




psaa ¥ BapuaLOHHON KpUBOM»

88

I'eHoTunuueckas U3MEHYHUBOCTb.
KombOunaTtuBHas H3MEHYHUBOCTE

89

MytanuoHnHast U3MeH4YUBOCTh. IIpakTrueckas
pabora «MyTanuu y 1po30duisl (Ha TOTOBBIX
MUKpOIIperapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAITMOHHOTO IIpoIlecca.
DOIUreHeTuKa 1 JIIUTEHOMHUKA

91

I'enernka 4enoBeka. [Ipaktiueckas pabora
«CocTaBiieHUE U aHAIIM3 POIOCIIOBHOMN

0.5

92

Meroapl METUITMHCKOM T€HETUKHU

93

3HayeHne MeJUIINHCKON T'€HETUKHU B
HpeIIOTBpaIIIeHI/II/I " JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHMi YeI0BEKA

94

OcCHOBHBIE TTOHATHS CENIEKIINH.
JlabopaTtopHas pabota «/3ydeHre copToB
KyJIbTYPHBIX PACTEHHUH U IOPO TOMAITHUX
YKUBOTHBIX)

0.5

95

MeTonb! CeNeKITMOHHON PabOoTHI.
JlabopaTopHas pabota «/3ydeHne MeTo0B
CEJIEKLINHU PACTEHUI»

0.5

96

JocTuxenus cenekiuyu pacTeHu u
KUBOTHEIX. [IpakTnyeckas pabora
«IpuBUBKa pacTEHUI»

97

CoxpaHeHune, H3ydeHHE U UCIIOIb30BAaHUE
TeHETHYECKUX PECYPCOB

98

Brorexnonorus kak Hayka ¥ OTpacib
npousBozcTBa. [IpakTuyeckas padora
«M3yuenne 00bEKTOB OMOTEXHOIOTUIY

0.5

99

OcCHOBHEIE HaIpaBJICHUA CHHTETHYECKOI




OHOJIOTHH

100 XpoMocoMHast ¥ TeHHAs UHKEHEpHUs
101 MeaunuHckre OMOTEXHOIOTUN
102 Peseprublii ypok. [ToBTOpeHue, 00o0IIeHuE, 1
cucTeMaTHu3aIys 3HaHU
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 13.5




11 KJIACC

KoanuecTBo 4acos DJ1eKTPOHHbIE
Ne ara HppoBbIe
n/n Tema ypoxa Bcero Kontpoabueie | Ipakriieckue fllsyqenml :)Iﬁ[‘)l:lI;OBaTeﬂbele
padoThI padoThI pecypest
1 OomornonHas teopus Y. Jlapsruna 1
9 JBu>Kyle Cuiibl 3BOIIOLIMMA BU0B 110 Y. 1
HapBuny
3 Bopb0a 3a cyiiecTBOBaHUE, €CTECTBEHHBIN U 1
HUCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKOW TEOPUU 1
3BOITIOLIAN
5 DTarbl YBOIOIIOHHOTO TIpoIiecca: 1
MHUKPO3BOIIONNA ¥ MAKPOIBOJIOIHUS
6 [omynauns — sneMeHTapHas eNuHUIA 1
IBOIIOLIAN
3aKkoH reHeTH4ecKoro paBHoBecHst Jx.
7 Xapmu, B. BaitnOepra. JlJabopaTopHas padora 1 05
«BrIsiBNIeHIE N3MEHYHBOCTH Y 0co0eit '
OJTHOTO BUJIa»
8 OneMeHTapHbIe (aKTOPHI YBOJIFOIIIH 1
9 Oddexkt ocroBaTens. Ihdext OyThIIIOIHOTO 1
TOPITBIIITKA
10 Murpauuu. 305011 TOMyJISALMiA: 1
reorpadudeckas, Ouorornyeckas
11 EctecTBenHbIi 0TOOP — HANIPABIISFOIINI 1
(hakTop PBOIIOIIMHU
12 [Tomogoii oT6op
13 [IpucmocobieHHOCTh OPTaHU3MOB KaK 0.5




pe3yabTaT MUKpO3BONIONMH. JlabopaTopHas
pabota «3yueHue apoMop}o30B u
WIA0AJANTALNI Y PACTEHUM U )KUBOTHBIX»

[Tpumeps! mprcnocOOIEHNUH Y OPraHU3MOB:
Mopgosiorndeckue, (U3N0IOTHICCKUE,
OMOXHUMUYECKHUE, TTOBEICHUYCCKIUE.

14 0.5
JlabopaTopnas padota «[Ipucnocobnenus
OpraHu3MoOB U UX OTHOCUTCIIbHAA
LIEJIECO00Pa3HOCThY
Bupn, ero xpurepuu u CTpyKTypa.

15 JlabopaTtopHas paboTta «CpaBHEHHE BUIOB I10 0.5
MOP(}HOJIOrHIECKOMY KPUTEPUIO»

16 CrpykTypa BUIa

17 Bumoobpa3zoBanue Kak pe3yjbTaT
MUKPO3BOITOIUH

18 CBs13b MHUKPODBOITIOIINH ¥ TTHIEMHUOIOTUH

19 MaxpoaBomntonus. [laneonTonornyeckue
METO/IbI H3Y4EHHSI DBOIIOIIH

20 Buoreorpaduueckre MeToIbI U3yUCHUS
SBOJIOIH
OMOPHOIOTHYECKUE U CPAaBHUTEIBHO-

21 Mop(hoornIecKre MEeTObI N3YUIEHUS
9BOIIOIMH
MonekynsapHO-T€HEeTHYECKHE,

22 OMOXUMUYECKHE U MATEMAaTUIECKHE METO b
W3YUYCHHS YBOIFOIIMU

23 OO01mre 3aKOHOMEPHOCTH IBOJIOIIUU

24 AnanTtuBHas paguaius. HepaBHOMepHOCTD
TEMITOB BOITFOIUH

25 Hay4HbIe THITOTE3bI TPOUCXOXKICHUS JKU3HU




Ha 3emiie

I[OHay‘IHI;Ie MMpeaACTaBJICHHUA O 3aPOKACHUN

26
KHU3HU
97 OCHOBHBbIE ATaIbl HEOPTaHUYECKON
IBOJIIOLAH
28 ['unoressl 3apoXKIeHUS KU3HU
Uctopus 3emnu n MeTonbl €€ u3ydeHusl.
29 JlabopaTtopHas pabota «3yueHue u 05
OIKMCAaHHE UCKOMAEMbIX OCTATKOB JAPEBHUX
OpPraHU3MOB)»
30 HauvanbHbIe 3Tanbl OpraHMueckor IBOITIOIUN
31 DBOIIONSI DYKapHOT
OCHOBHbIE ATAITBI BOJFOIUH PACTUTEIBHOTO
39 mupa. [IpakTuyeckas pabora «3yuenne 05
0COOCHHOCTEH CTPOCHUS pacTEHUI pa3HbIX '
OTJICTIOBY
33 OCHOBHBIC HTaITBI BOJIONNH KUBOTHOTO
MHpa
DBomomyst KUBOTHBIX. [IpakTHueckas
34 pabora «/3y4ueHne 0ocoOOEHHOCTEH CTPOCHUS 0.5
MI03BOHOYHBIX JKHBOTHBIX)»
35 PazBuTne xu3HU Ha 3eMite 1o 3pam U
neproiam
36 MaccoBble BEIMUPAaHHS — YKOJIOTHYECKUE
KPH3HCHI TIPOIILIOTO
37 CoBpeMeHHBIN YKOJIOTHIECKUH KPU3UC, ETO
0COOEHHOCTH
38 CoBpemMeHHast ccTeMa OpraHMYecKOro
MPOILIOT0
39 OCHOBHBIE CHCTEMAaTHYECKUE TPYTIITHI




OpraHU3MOB

40 AHTpOMONOTrHUsl — HayKa O 4elOoBeKe

41 PazButre npencraBieHui 0 IPOUCXOXKICHUU
YeloBeKa
MecTo 4enoBeKa B CHCTEME OPraHUYeCKOro

42 mupa. JlabopaTopHas padora «3ydyeHue 05
0COOCHHOCTEH CTPOEHUS CKeJleTa YeloBeKa, '
CBA3aHHBIX C IMTPAMOXOXICHUCM)

43 JIBMKyIIrie CUITBI aHTPOTIOT €He3a

m CootHomieHre OMOJIOTHYECKUX U
COIMANTBHBIX (PAaKTOPOB B aHTPOIIOTeHE3e

45 OCHOBHBIE CTaJMH AaHTPOTIOTEHE3a

46 [Naneorenerrka 1 ManeoreHOMHIKA

47 DBOJIONUS COBPEMEHHOTO YEJIOBEKA
UYenoBeueckue pacel. [Ipakruueckas pabora

48 «M3ydyeHre SKOJIOTHICCKUX aIarTalliii 0.5
YeroBeKay

49 MexaucuIInHapHbIE METOBI
AHTPOIIOIIOTUH

50 3apoxaeHUE U Pa3BUTHE SKOJIOTHH
Mertongs! 3xonoruu. Jlabopartopras padora

51 «M3y4eHre MeToZI0B SKOIOTHIECKIX 0.5
HCCIIEI0BAHUI

59 3HayYeHHE PKOIOrMYECKUX 3HAHUH AJis
YenmoBeKa

53 Okonoruyeckue HakTopbl
Abuornueckue paxropsl. CBeT Kak

54 akonorndeckuii gpaxrop. JlabopaTopras 0.5

pabora «BeIsgBreHHE TPUCTIOCOOTIEHUI
OpPraHU3MOB K BIMSHHUIO CBETA»




Abuornueckue axropsl. Temneparypa kax
sKoyoruueckuii axrop. JlabopaTopHas

55 . 1 0.5
pabora «BbisgBreHHE TPUCTIOCOOTEHU I
OpPraHU3MOB K BIMSHHUIO TEMIIEPATYPhI»
Aobuotnueckue Gpaxkropsl. BiaxxHOCTh Kak
56 aKkosiornyeckuii axrop. JlabopaTopHast 1 05
paboTa «AHaTOMHYECKHE 0COOCHHOCTH '
pacTeHHii U3 pa3HBIX MECT OOMTAHMSY
S7 Cpenpl 0OHTaHUS OPTaHU3MOB 1
58 Buonoruueckue puTMbl 1
59 KuzneHHbie GOPMBI OPraHU3MOB 1
60 Buornueckue dpaxropst 1
3HayeHne OMOTHYECKUX B3aUMOIEHCTBUI
61 JUISL CYIIIECTBOBAHUS OPTaHU3MOB B Cpefie 1
obuTaHus
62 DKOJIOrHYEeCKUE XapaKTEPUCTUKH ITOMYIISIIIHH 1
OcHOBHBIC TOKA3aTENN TTOMYJISIINH:
63 YUCIICHHOCTb, IIJIOTHOCTh, BO3PAcTHAS U 1
TI0JIOBAsI CTPYKTYpa
OcHOBHBIC TOKA3ATENH TTOMYJISIINH:
64 POXKIIAEMOCTh, TIPUPOCT, TEMII POCTa, 1
CMEPTHOCTh, MUT'PALIN
65 DKonornyeckasi CTpyKTypa MOIMyJISIAN
66 JlmHaMuKa MOMYNAIAA U €€ PEryIIsIIus
67 KpuBble pocTa 9UCIEHHOCTH TTOMYJISIIINH. 1
KpuBbie BEDKUBaHUS
Dkonoruyueckas Humia Bujaa. JlaboparopHas
68 pabota «llprcrnocobneHns ceMsH pacTeHH K 1 0.5
pacceIeHuIo»
69 Bun xak cucrema momynsmuit 1




3aKOHOMEPHOCTH MOBEICHUS U MUTPALIANA

70
KUBOTHBIX

71 Co00111eCTBO OpraHU3MOB — OHOIICHO3

72 OKocucTeMa Kak OTKpbITasi cUCTeMa

73 KpyroBopoT BeliecTB 1 MOTOK SHEPTUHU B
IKOCUCTEME

74 OcCHOBHBI€ MTOKAa3aTEeTH IKOCUCTEMBI

75 OKosornyeckue nupaMuabl

76 Wzmenenus cooOIecTB — CyKIIECCHH

77 [IpupoaHbie 3KOCKCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOpEl 1 OKEaHOB

78 [IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, TyCTHIHb

79 AHTpPOITOT€HHBIC IKOCHCTEMBI

80 Ypoboskocuctemsl. [Ipaktuyeckas padora 05
«M3yuenue u onucasue ypOO3KOCUCTEMBD» '

81 3aKOHOMEPHOCTH (POPMHUPOBAHMUS OCHOBHBIX
B3aUMOJIEUCTBUN OpPraHU3MOB B 9KOCHUCTEMAaX
MexaHu3Mbl BO3JIEUCTBUA 3arpsI3HEHUN

82 Pa3HBIX TUIIOB HAa CyOOPraHU3MEHHOM,
OpPraHN3MEHHOM, IOMYJIILUOHHOM U
9KOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmermranerapaas 000109Ka
3emun

84 Yuenune B. . Bepranckoro o 6nochepe

85 3aKOHOMEPHOCTH CYyLIECTBOBaHUS Ouocheps

86 KpyroBopoTs! BemecTs 1 OMOre0XuMHIECKHe
LUKITBI

87 3oHaneHOCTH Orochepsl. OcCHOBHBIE OMOMBI

Cymm




88

YcroitunBocTs 6nochepsl

89 OKONMOrMYecKre KPU3UChl X MX PUYUHBI

90 BosneiicTBue yenoBeka Ha Ornochepy

91 AHTpOHOFeHHf)e Bo3)1€17ICTBUMe Ha 1
PACTUTCIbHBIN U )KUBOTHBIM MHP

92 Oxpana mpupobI 1

93 OCHOBHBIE TPUHIIUITEI YCTOMYHUBOTO 1
Pa3sBUTHUA 4E€JIOBCUCCTBA U ITPUPOIBI
PanmonaisHOE MPUPOAONOIBE30BaHIE U

94 coXpaHeHHe OHOJIOrHYeCKOro pa3Hoo0pasus 1
3emiu

95 O6006menne o reme «MUKPOIBOIIONHUS U €€ 1
PE3YIIBTATHI»

96 O6006menne o Teme «MaKkpolIBOTIONHUS U e€ 1
pe3yIbTaTh)

97 O0606menwne mo Teme «IIponcxoxmenne u 1
pa3BHUTHE )KU3HH Ha 3eMIIe»

08 O606menwne mo Teme «IIpoucxoxmenne 1
YeJI0BeKa — aHTPOITOTCHE3)

99 O6o006menue 1Mo TeMe «IKOJIOTHsI — HayKa O 1
B3aMMOOTHOUIEHHSIX OPTaHH3MOB»

100 O6o06menue o Teme «OpraHu3Mbl U cpefa 1
OOUTaHUSDY

101 O606LueHIEe o TeMe «JKOJIOTHS BHIOB H 1
TIOMYJISLHI

102 O600menne mo teme «buochepa — 1
r7o0aTbHas YKOCHCTEMa

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 102 7.5
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