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yueOHoro npeamera «buosiorusi. Yriry01eHHbIN YPOBEHb)
s ooyvaroruxces 10 -11 knaccos

HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma no yuebnomy mnpeametry "buonorusa" (yriayOieHHBIH ypoBEHb) Ha ypOBHE
cpenHero obmiero oO0pa3oBaHUSl COCTaBJICHA HAa OCHOBE TPeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTellbHOI IporpaMMel cpefaHero obmiero odpaszosanuss MBOY «COII Ne 8
umenu byceiruna M.W.», npencrasienubix B PI'OC COQO, a Takxke Ha OCHOBE XapaKTEPUCTUKU
MJIAHUPYEMBIX Pe3yJIbTaTOB JyXOBHO-HPABCTBEHHOI'O Pa3BUTHS, BOCIUTAHUS U COILMAIM3ALUN
o0yyJaronuxcs, mpeICTaBIeHHbIX B paboueli mporpamme Bocniutanust MBOY «COIIl Ne 8 umenu
byceiruna M.y,

VYueOusrii mpenmer  «buonorusy yrnyonéunoro ypoBHsi wu3yuenus (10-11 kmaccsr)
SBJISICTCSI OJTHAM W3 KOMIIOHEHTOB INpeaMEeTHON oOsactu «EcTecTBeHHO-HAay4HBIE TPEAMETHDY.
Cornacno mnonoxenusim OI'OC COO mnpoduibHble y4deOHbIE NpeaMEThl, H3y4aeMble Ha
yriIyOJIEHHOM YPOBHE, SBIISIIOTCS criocoOoM auddepennnannu oOydeHUs Ha YPOBHE CPETHEr0
olmiero oOpa3oBaHMsl M MPU3BaHBl 00ECMEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHM,
CpemHUM OOIIUM, CpPeTHUM MPOPECCHOHANBHBIM M BBICIIIMM O0pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ITHX YYEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3aHHBIX C MpodopueHTanuen
0o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yue6HOMy npeamety "buonoruss" na€t mpencraBiieHHe O LEIU U 3aa4ax
U3y4eHHs yueOHOro npeamera «bruonorusy» Ha yriyonEHHOM YpOBHE, ONpeensieT 00s3aTeabHoe
(VHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHWE, €ro CTPYKTypUpOBaHHE IO pas3iesiaM MU Temawm,
pacmpezieieHue 1o KiaccaM, peKOMEHAyeT MOCIeI0BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4E€TOM MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€M, JIOTMKKM YYeOHOro Tpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHHM pealrn30BaH MPUHIIUI
IPEEMCTBEHHOCTH C HW3Y4YEHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus,
Omaromaps 4yeMy [pPOCMATpPHBAECTCS  HAMPaBICHHOCTh Ha  MOCJIEAYIOIIee  pa3BHUTHE
OMOJIOTUYECKNX 3HAHWM, OPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TIPEICTABICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIMUTaHHE OEpPEeKHOr0 OTHOILIEHHUS K OKpyXarolled NnpupogHoi cpene. B mporpamme 1o
OMOJIOTUHM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenMera «buonorus» B peanuzanuu
tpeboBanuii ®I'OC COO K mIaHUPYEeMBbIM JHUYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM
pe3dynbrataM oOydeHHs U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JEeSTENIbHOCTH OOYYaloIIMXCsl MO OCBOEHHUIO COJIEp)KaHUsl OMOJIOrMYecKoro oOpa3oBaHUs Ha
YpOBHE CpeHero 001ero oopazoBaHusl.

VYueOnblii npenmer «buonorus» Ha ypoBHE CpeAaHEro OO0IIero oO0pa3oBaHUs 3aBEPILIAET
Ounonoruveckoe o0Opa3oBaHKE B MIKOJE U OPUCHTHPOBAH Ha paCIIMpEHUE U yriayOleHne 3HaHU
oOydaromuxcsi O JKUBOM MPHUPOJAE, OCHOBAX MOJIEKYJSIPHOM U KIETOYHOW Ouosoruu,
AMOPHOJIOTUN U OMOJOTUU Pa3BUTHS, TEHETHKH, CENEKIIUU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHHS U IKOJIOTHH.

Nzydenne yuebHOTO mpeamera «buonorus» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCSl K IMOCJIEAYIOIMIEMY MOJy4YEeHHI0 OHOJIOTMYECKOro oOpa3oBaHMs B
By3aX W OpPraHU3alUsAX CpelHero npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro coaep KaHus
COCTaBJISIET CHUCTEMa OMOJIOTMYECKUX 3HAHWH, TMOJYYEHHBIX TPH H3YUYECHUU OOyYaArOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMAaTUYECKHX pa3fesoB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro



obpazoBanus, B 10—11 kmaccax 3T 3HaHUA MOTYYalOT pa3BUTHE. TakK, pacIIUPEHBI U YTITyOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKWU3HH, [OMOJHHUTEIHHO BKJIIOYEHBI OMOJOTMYECKHE CBEJIEHUs
IPUKIIAHOTO U IOMCKOBOIO XapakTepa, KOTOpPhIE MOKHO HCIOJB30BAaTh KAK OPUEHTHUPHI IS
nocneayrouero Bpioopa npodeccuu. BosmokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMH 3HAHUSMU, TIOTYYSHHBIMU O0YYaIOIIUMUCS TPU U3YUYCHUH (PU3HKH, X UMUH,
reorpauu u MaTEMaTHKH.

CtpykTypa mporpammbl 1mo ydeOHoMmy mpenmery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIUOHHBIN MOAXOABI K U3ydeHuto Ouonoruu. CoOrjacHO UM, H3y4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alllH,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHeHHs] OHOJOTHYecKOro pazHooOpasus
wianeTsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI MOJICKYJISIDHOM M KIETOYHOH OMOJIOTHH,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJIEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKON
OMoNIOTHH, AaKTyaTUu3UpPYIOTCSl 3HAHUS OOYyYalomuMxcs MO OOTaHWKE, 300JI0TUH, AHATOMHH,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI AKOJIOTHU U
ydeHue o buocdepe.

VYueOubiii npeamer «buonmorus» npusBaH 00€CHEUYUTh OCBOCHHE OOYUYAIOUTUMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJCH, NPUHLMUIIOB W MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpaA, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsLUU, OHOLEHO03a, 3KOCHCTEMBI, O BbIIAIOIINXCS
HAYYHBIX JOCTHKCHMSIX, COBPEMEHHBIX HCCIEIOBAHMSIX B OMOJIOTHMHU, TPUKIATHBIX acleKTax
Ounonornyeckux 3HaHWM. /s pa3BUTHS W MONAEp)KaHUSI WHTEpeca OOyJaromuXxcs K OMOIOTHN
HapsIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOT0 MaTepuaia B COACpPKaHUHU MPOTrPAMMBI I10
OMOJIOTHH TIPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHMS] W Pa3BUTHS TOW WJIM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIIEHHE Ba)KHEHIIMX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Lenp u3yuenus yueOHoro npeamera «buosnorus» Ha yriyOnéHHOM ypoBHE — OBJaJieHUE
00y4JalIUMHUCS 3HAHUSAMU O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHu3aluy >KUBBIX CHCTEM
pasHOro paHra U NpuoOpeTeHne YMEHHUH MCIOJIb30BaTh 3TH 3HAHHS B (OPMUPOBAHUM MHTEpeca
K omnpenenéHHoi o6sactu mpodecCHOHATbHON NeATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBe/IeHHs I MPOAOIKEHHUS OMOIOTHYECKOro 00pa3oBaHMsL.

Joctuxenue nenu usydeHus: yuebHoro npeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecreunBaeTcst pelieHueM ciaelyomux 3a1au:

OCBOCHHE  OOYYalOIUMHCS CHCTEMbl OHOJOTHUYECKMX 3HAHMM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOpUSIX, KOHLEMIMAX, IMIIOTe3axX, 3aKOHAaX, 3aKOHOMEPHOCTSAX W IMpaBWiIax,
COCTaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYH0 KapTUHY MHpa; O CTPOCHHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OPraHu3M, MOIMYJIALuUs, BUJ,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITHSAX U COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAaKOMJIEHHE  oOO0ydvaroumxcsd C  METOJaMHU  IO3HaHWsSL  KUBOW  HPHUPOJIBIL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOTHH,
HMOPHUOJIOTHN U OWOJIOTUH PAa3BUTHS, TEHETHUKU U CENEKIUH, OMOTEXHOJOTHU U CUHTETHUECKOMN
OMoNOTHMH,  TMAaJCOHTOJOIMH, DKOJOTMM); METOAAMU  CaMOCTOSITENIbHOTO  NPOBEICHHUS
OMOJIOTHYECKUX HCCIIEeOBaHU B JsabopaTopuu U B mpupojae (HabmoaeHue, H3MEpEHUE,
HKCIIEPUMEHT, MOJICTHPOBAHNE);

OBJIaJiIcHHEe OOYYaIOIMMUCS YMEHUSIMHU: CAMOCTOATEIbHO HAaXOAWTh, AHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMAIIMIO; TTOIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COLMAIBHO-
HKOHOMHUYECKUMH U SKOJIOTHYECKHMHU MpoOJieMaMH YeJIOBEYECTBA; OICHMBATH IOCIIEACTBUS
CBOEHM JEeATENIbHOCTH I10 OTHOLIEHUIO K OKpYXarolled NpUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKPYXKAIOUIMX JIIOAEeH; OOOCHOBBIBaTb M COOJIOJATh  MeEphl
npoduIakTUKU MH(EKIMOHHBIX 3a00J1€BaHMii, paBuiIa MOBEACHUS B MPUPOJE U OOecreueHus



0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UpE3BbIYAWHBIX CUTYalHUsSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITUS B 001acTH
OHOJIOTHH;

pa3BUTHE y 00yYarOMIMUXCS MHTEIJICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pemaeMbpIMH €10 ITPpoOJIeMaMy, METOJOJIOTHel OMOJOTHYECKOro HCCIEeIOBaHUSA, MPOBEICHUS
SKCIIEPUMEHTANIBHBIX ~HCCJIEIOBAaHUM, pElIeHUs OHOJOTUYECKUX 3a7ad, MOJEITUPOBaHUs
OMOJIOTUYECKUX 00BEKTOB U MIPOIIECCOB;

BOCIIHTAHHUE Y OOYYaIOUIMXCs [IEHHOCTHOTO OTHOILIEHUS K >KUBOM MpHUpOJE B LEIOM H K
OTHCNbHBIM €€ O00beKTaM U SBJICHUSAM; (OpMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphl MOBEACHHS B IPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYUHBIX
3HAHUI;

npuodpeTeHre 00yJaromMUMHUCS KOMIIETEHTHOCTH B PallMOHAIBHOM IPUPOIONOIH30BAHUH
(cobOirosenue mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHUJOB, AKOCHUCTEM, OHOCHEpHI),
COXPAaHEHUU COOCTBEHHOI'O 3[0POBBSI U 3[0POBBSl OKPYKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npodunakTuku  3a0oJieBaHUM,  oOecriedeHWe  OC30MACHOCTH  JKU3HEICATCIHHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MTPUPOJIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BAHUS
OMOJOrMYEeCKNX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JIaHME YCIOBHH [UIsI OCO3HAaHHOTO BbIOOpa OOYYaIOIIUMUCS HHAUBHIYAIbHOM
00pa30BaTeNbHON  TPAEKTOPUH, CIOCOOCTBYIOUICH MOCIEAyIOmEMY HpOoPecCHOHATHLHOMY
CaMOONPEEICHUI0, B COOTBETCTBUU C HHJMBUIYaTbHBIMU HHTEPECAMH M MOTPEOHOCTIMU
peruoHa.

OO01iee 4yuCIO YacoB, OTBEJIEHHBIX HAa HM3ydyeHUE OHMOJIOTMM HA YIIIyOJIIEHHOM YpPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiusier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEI0).

Ot6op opraHu3anuoOHHBIX (OPM, METOAOB U  CPEACTB OOyYeHHs] OHOJOTHUH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp>KaHUs U HANpPaBIEHHOCTU HA MPOAODKEHHE
Ounonoruuyeckoro oOpa3oBaHMsl B OpraHU3aLUsAX CPEIHEro Mpo(ecCHOHAIBLHOTO U BBICLIETO
o0Opa3oBaHusl.

OO0s13aTeNnbHBIM YCIOBHEM NPU OOyUYE€HUU OMOJIOTMM Ha YIiyOJIEHHOM YpOBHE SIBISIETCS
IpoBe/ieHUE JIabOpaTOpPHBIX M MpakTHueckux pabor. Taxke yuacTue oOydaromMxcs B
BBIMIOJTHEHUM  TMPOEKTHBIX UM  y4yeOHO-UCCIIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
ONpEACIAETCS YUYUTEIEM Ha OCHOBE MMEIOIIMXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IIPUPOIHBIX YCIOBUH.

COJEPKXAHUE OBYYEHUA

10 KJIACC

CopepxaHve  IpPOrpaMMBbl,  BBIIEIEHHOE KYPCUBOM, HE BXOJAUT B  TPOBEPKY
rocyaapcTBeHHoU ntorosoi arrecrauuu (I'MA).

Tema 1. buosorusi kKak HayKka

CoBpemeHHas Ouosiorus — KOMIUIEKCHasi Hayka. Kpartkast ucropusi pa3BUTHsI OMOJIOTHH.
Buonornyeckue Haykn M H3ydaemMble MMHU TpoOiembl. DyHAaMeHTalbHbIE, NPHUKIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTUH.

3HayeHue Ouonoruu B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHUYECKON
NeSITeIbHOCTH 4YeJOBEKa: MEIUIIMHE, CEeJIbCKOM XO3sMCTBE, MPOMBIIUICHHOCTH, OXpaHe

MIPUPOJIBI.



JleMmoHcTpanumn

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apseii,
I'. Mennens, B. W. Bepuanckuii, W. II. IlaBnos, M. WM. Meunuko, H. W. BaBuios, H.
B. Tumodeer-Pecosckwii, [Ixx. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabmnuibl 1 cxeMbl: «CBsI3b OMOJIOTHH ¢ APYTMMHU HayKamMmu», «CucremMa OMOJIOTHYeCKUX
HayK».

Tema 2. ’KuBble cUCTEMbI M UX U3yUeHHE

JKuBble cucTeMbl KaK peaMeT u3ydeHus ouonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XHMHYECKOTO0 COCTaBa, JUCKPETHOCTb M IIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOpPraHMU3alMs, CaMOBOCIPOU3BEJCHUE, PA3APAKUMOCTb,
W3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHus3alydd JKUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIN (6MOTEOIIEHOTUYECKHI),
ounochepnsiid. [Iporeccsl, mpoucxoasimue B *KUBbIX cucTeMax. OCHOBHBIC MPU3HAKH JKHBOTO.
JKusnb kak popma cymecTBoBaHus MaTepu. Hayku, uzydaroniue KUBbIC CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpTraHU3aIUH.

N3yuenue xuBbIX cucteM. MeTtoapl Onojornyeckord Hayku. HaOmroneHue, n3mMepeHue,
AOKCIIEPUMEHT, CHUCTEMaTh3alus, MeraaHain3. [loHATME O 3aBUCMMOW M HE3aBUCHUMOMU
nepemeHHoi. I[lnanupoBanue nskcnepuMenta. lloctaHoBka M mpoBepka rumnore3. Hyseas
runore3a. [lonsaTue BEIOOPKHU U €€ focToBEpHOCTh. Pa3zopoc B Ouoiornuyeckux JaHHbIX. OLeHka
JIOCTOBEPHOCTHU TOJIYUYECHHBIX PE3yiabTaToB. [IpUUnMHbI UCKa)KEHUS PE3YJbTAaTOB SKCIIEPHUMEHTA.
IToHsTHE CTaTUCTUYECKOIO TECTA.

JleMoHCcTpanuu

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKK JKU3HUY», «DBHOJIOrHMYECKHE CHUCTEMBIY,
«CBoiicTBa KHUBOU MaTepumn», « Y POBHU OpraHU3aIMU KUBOU TPUPOIb», «CTpOECHHE KUBOTHOM
KieTkny», «TkaHu  KUBOTHBIX», «CHCTEeMBI OpPraHOB  YEJIOBEYECKOTO0  OpraHU3May,
«buoreonieno3y», «bruocdepar, «MeToabl U3yUEHUS KUBOU MPUPOIBI.

ObopynoBanue: 1adbopatopHoe  O0OpyAOBaHWE I TNPOBEACHUS  HAOIIOJCHUH,
U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «licronap30BaHUE PA3TUYHBIX METOAOB MPU H3YYEHUH >KUBBIX
CHUCTEM.

Tema 3. Buosorus KieTrku

Knerka — cTpyKTypHO-(QYHKIMOHANIbHAS €IUHULA )KUBOTO. MICTOPHUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.llIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeToapl MOJIEKYJISIPHOM W KJIETOYHOM OHOJIOTMH: MMKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, auddepeHunanbHoe  EHTpUDYTHPOBAHHE,

KyJbTUBUPOBAHNE KJIETOK. M3yuenue GuxcuposanHvix K1eMmoK. DneKTpOHHAas
MUKpocKonus. Kougokanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyyeHue Kiemox.
JdemoHcTpauuu

Hoptpetsr: P. I'yk, A. JleBenryk, T. [lIBanu, M. Illneiinen, P. Bupxos, K. M. bap.

Tabnuiel u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM MUKpockom», «Mcropus
pa3BUTHS METOJIOB MUKPOCKOIIUIY.

O6opy10BaHKe: CBETOBOM MHUKPOCKOII, MUKpPOIIpENnapaTbl pacTUTENbHbIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «l3ydyeHne meTronoB KieToyHOW Ouosoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe eHTpudyruposanue, [TLP)».




Tema 4. XuMuueckasi OpraHu3anms KJIeTKu

XUMHUYECKUN COCTaB KIETKU. MaKkpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHTHI. Boa u €€ poip
KaK pacTBOPUTENS, pPEareHTa, y4yacTUe B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETrYJISLNH.
MuHepalibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYECcKasi poiib. Posib KaTHOHOB M aHHMOHOB B KJIETKE.

Oprannueckue BenecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKHCIIOTHBIM
coctaB OenkoB. CTpyKTyphl OenKoBOH Moiiekyisbl. llepBuunas cTpykTypa Oenka, MenTHIHAsS
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUHAs CTPYKTypbl. Jlenatyparus. CBoiicTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue Gpynkiun 6enkos. [lpuonut.

VYrneBoabl. MoHOcaxapuapl, AMCaxapubl, OJUrocaxapuibl U monucaxapuabl. OOmmii
IUTAaH CTPOeHUsT W (U3UKO-XMMHYECKHE CBOMCTBA YIJIEBOAOB. buonormueckue (GyHKINUN
YIJIEBOJIOB.

Jlumuasl.  'mapodunbsHO-THApOodOoOHBIE  cBoiicTBa.  Knaccupukanuss — numumos.
Tpurnuuepuasl, hochonunuabl, BOCKU, cTrepouipl. buonornyeckue pynkuun nunuaos. Obuume
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKydecTb, CIIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJTHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykineoTusl.
[Tpunuun xkomruiementapHoct. I[IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupaiis.
Mecronaxoxaenue u ononorndeckue pynknnu JJHK. Buast PHK. @ynkunn PHK B kietke.

Crpoenne Mosekyibl AT®. Makposprudeckue cBsizu B MmoJiekysie AT®. buonoruueckue
¢yakiun  AT®. BoccTaHOBICHHBIE TEPEHOCYMKH, UX (YHKIMKU B KIETKe. /[pyeue
HYK1eo3uompughocgamol (HT®). CexBeHUpOBaHUE JIHK. Memoowvi 2EHOMUKLU,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMoXuMu4yeckue U OMopU3NUYECKUE UCCIETOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl  Omomounekyn. Moodenuposanue cmpykmypvi U QYHKYuUil
buomonexyn u ux Komniekcos. Komnvromephuiti Ousaiin u opeanuyecKuti CuHme3s O6UOMOJNEKY U
UX HeNPUPOOHBIX AHATI0208.

JdemoHcTpauuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. llpy3unep.

Jlnarpammbl: «PacripefieieHne XMMHYECKHX O3JEMEHTOB B  HEXHMBOW  HPHUPOLE»,
«Pacnpeenenrne XuMUYECKUX AJIEMEHTOB B )KMUBOU MPUPOJIEN.

Tabmuipr u cxemsl: «Ilepuonnyeckas Tabauna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOJBD», «BemectBa B cocTraBe OpraHu3MoBy», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKkTypbl OenKoBOW MoJeKynb», «CTpoeHHEe MOJIEKYJ] YIieBoaoB», «CTpoeHue MOJeKys
munuaoBy, «HyknennoBbie kucinote», «Ctpoenue mosekyisl ATO».

O6opyoBaHKEe: XUMUYECKasl IOCYJ1a M 000pyI0BaHHE.

JlaGopaTopuas padora «OO6Hapyx eHre OeIKOB € TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUI.

JlaGopaTtopHasi padora «VccrnegoBanne HyKJIE€MHOBBIX KUCIIOT, BBIICIEHHBIX U3 KJIETOK
pPa3IUYHBIX OPTaHU3MOB.

Tema 5. CTpoenune u pyHKUMM KJICTKH

Tumnel kIeTOK: dyKapuoTHYECKass M MpokapuoTHuyeckas. CTpyKTypHO-()yHKIIHOHAIBHBIE
00pa3oBaHMs KIETKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas cTeHka Oakrepuid U apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OHOIIEHO3aX.

Crtpoenne U pyHKIIMOHUPOBAaHUE dyKapuoTHUecKol kieTku. [1nazmaTuueckas memOpaHa
(mmazmanemma). CTpykTypa IIa3MaThdeckoid MemOpaHbl. TpaHCHOpT —BewecTB uepe3
I1a3MaTHYecKyl0 MeMOpaHy: mnaccuBHBIM (auddys3us, obOnery€éHHas audQysus), aKTUBHBIN



(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaGota
HATPHUIl-KaJIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas creHka.
CrpykTypa v QyHKUINN KJIETOYHON CTEHKU pacTEeHUM, rpru0oB.

Huronnaszma. Ilutozonb. Llutockener. [Buxenue uurorazmbl. OpraHouabl KIETKH.
OpnHoMeMOpaHHbIe OpraHOUIbI KIETKH: sHAoIazmaTuueckas cetb (JI1C), anmapar [Nonbmxwy,
JM30COMBI, UX CTpOCHHE W (QYHKUUHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHYJSIPHOTO peTuKyiyma. Mexanusm Hanpasienus oeaxoe 6 JOIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. Imankuii — (arpanHyJisipHBI)
SHJOIIa3MaTHUeckuii peTukyinym. CekperopHas pynkuus anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I onvoacu. Copmuposka benixos 6 annapame I 01v0xcu. TpaHCTIOPT BEMIECTB
B KJIeTke. Bakyosnu pacturenbHbIX kieTok. Kiierounslii cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOMAbl KIETKU: MHUTOXOHJPHUH, IUIACTUABL. [Ipoucxodrcoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIUM  MUTOXOHIApUNA W T1acTul. llepBuuHBIC, BTOPUYHBIC W CJIOXHBIC IJIACTHJIBI
(OTOCUHTE3UPYIOLIMX JYKApUOT. XJIOPOIUIACThl, XPOMOIUIACTBI, JIEHKOIUIACTBI ~ BBICIIHUX

pacTeHuM.

HememOpannbie opranou sl kietku CTpoeHue U PyHKIMHU HEMEMOpPaHHBIX OPTaHOMI0B
KIeTku.  PubGocomsl. Ilpomescymounvie  ¢unamenmei.  MukpodunaMeHTsl. AKmuHogvle
MquOLpuﬂaMeHmbl. MeI111e4HBIE KJIETKU. AxmuHosbvie KOMINOHEHNbl HEMbIUIEYHbIX

karemok. Mukpotpy6ouku. Knerounsnii nentp. CTpoeHne u ABMKEHHE KTYTUKOB U PECHHYEK.
MukpoTpy06ouku nutoriazMel. LleHTpuoib. berku, accoyuuposantvle ¢ MuKkpopuiamenmamu u
Murkpompybouxamu. Momopmvie 6eaxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIIa3Ma, SIPBIIIKU, UX CTPOEHUE U (YHKIUH.
SAnepHslil 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloNokKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u 2cemepoxpomamut. beaku XpomMaTHHA — TUCTOHBL. JJuHamuxa s0epHouU
0060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsle  BkimtoueHusa. CpaBHUTENbHAs  XApaKTEPUCTUKA  KIETOK  JYKApUOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JdemoHcTpauuu

Hoptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE SYKAPHOTHUECKOM KieTkn», «CTpoeHHe >KMBOTHOM
KJeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHre MUTOXOHIPUNY», «Sapo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opy/10BaHKEe: CBETOBOM MHUKPOCKOI, MHKpPOIpEenaparbl pacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepuaibHbIX KIETOK.

JlaGopaTropHas paboTa «/3yueHne CTpOCHUS KIETOK Pa3IUYHbIX OPraHU3MOB).

IMpakTnyeckas padora «l3ydyeHue CBOMCTB KIETOUHON MeMOpaHbD.

JlaGoparopHas padora «lccrnenoBanue mia3Moin3a 1 AEniaa3MoJin3a B PaCTUTEIbHbBIX
KJIETKax».

IIpakTuyeckan padora «/3yueHne IBMKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX KJIETKAX».

Tema 6. O0MeH BellecTB U NMpeBpaleHHe JHEPTUU B KJIETKe

AccuMWISIIIMS U TUCCUMUIIALIMSA — JIBE€ CTOPOHBI MeTaboiu3Ma. Turmbsl oOMeHa BellecTs:
aBTOTpOoGHBIN U  reTepoTpoHBIA. YyacTHe Kuciaopojga B  OOMEHHBIX — Ipolieccax.
OHeprerudeckoe oOecrnieueHune kietku: mnpespamenue ATd B 0OMEHHBIX Tpoleccax.
DepMEeHTAaTUBHBIN XapakTep peakuuid KIETOYHOTro Merabosimu3ma. DepMeHTH, UX CTpPOCHHE,
cBoiictBa m mexaHusMm geiictBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKHX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIINI OT pa3NIuYHbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHUYECKUX BELIECTB B KiETKE. POTOCUHTE3. AHOKCUCEHHbIU U
oxcuzennvlli  pomocunmes y  baxkmepuu. Ceemocobupaiowue nucMeHmovl U  NUSMEHMbl



peaxyuonHoz2o yenmpa. Ponb xmopomiactoB B mporecce GoTocuHTe3a. CBeToBas U TEMHOBAS
dazel. @omoovixanue, Cs, Cs u CAM-munvt ¢pomocunmesa. TIponyKTUBHOCTH (HOTOCHHTE3A.
Brnusinue paznuyabix pakTOpoB Ha CKOPOCTH POoTOCHHTE3a. 3HaUeHUEe (OTOCHUHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPUPHUITUPYIOLTHE
OaxTepuu, xene300akTepuu, cepodakTepuu, BOJOPOIHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3mMbl. Buaer Opokenus. [IpoaykTel OpokeHUsI M X HCIIOIH30BAHHE
YelloBeKOM. AHa’poOHbIE MHUKPOOPTaHM3Mbl Kak OOBEKThl OMOTEXHOJIOTMH U BO30YyIUTENN
0one3Hel.

AdpoOHBIE OpraHu3Mbl. JTallbl dHEPreTHYecKoro obmena. I[loaroToBUTENbHBIN ATaml.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIFOKO3bI.

buonoruueckoe okucieHue, Wik KIETOUYHOE JbpIxaHue. Poib MUTOXOHIpHIA B Iporeccax
OMOJI0rN4YECKOro OKHCJICHUS. [Muxnuueckue peakuuu. OxucnutenbHoOe
dbochopunupoBanue. Juepeus memopannozo epaouenma npomonos. Cunmes ATD: paboma
npomonnou AT@-cunmasel. [IpeumymiectBa a’poOHOrO IMmyTH OOMEHa BEIIECTB TEpe]
aHa’poOHBIM. I(HPEKTUBHOCTD SHEPTETHUIECKOTO OOMEHA.

JdemoHcTpauuu

Hoptpersr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel 1 cxembl: «@OTOCHHTE3», «JHEpPreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GpepmeHTay, «XeMOCHHTE3Y.

O6opyoBaHKe: CBETOBOM MHKPOCKOI, 000pYyI0BaHUE JIJIsl IPUTOTOBICHUS MMOCTOSHHBIX
¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi pabdora «/I3ydyeHue KaTamuTHYECKOW aKTHUBHOCTU (epMeHTOB (Ha
MpPUMEpPE aMIJIA3bl WIIA KaTaaas3bl).

JlabopaTopHasi pa6ora «/3yyeHue (EepMEHTAaTUBHOTO paCHICIUICHUS TEPOKCHAA
BOJIOPOJIa B PACTUTEILHBIX U )KHBOTHBIX KICTKAX.

JlabopaTopHasi padora «CpaBHeHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacnencrBennasi uHGopManusi M peajau3anus eé B KieTke

Peakuuu matpuyHoro cuHresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKIMSIX MATPUYHOTO
cuHTe3a. Peanmsanus HacneacTBeHHOM uHHGpopMmauuu. ['eHeTHyecKuil KoJ, €ro CBOMWCTBA.
Tpanckpunuusa — matpuunblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AQHTUIAPALIEIbHOCTh, aCUMMETpUUHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHeix PHK B GuocunTese Oenka. YcnoBus
O6uocunTe3a 6enka. Koguposanue aMuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npedcmasnenus o cmpoeruu cenog. Opranuzaius reHoma y IpokapuoT U
9yKapuoT. Perymsmus akTHUBHOCTM TeHOB Yy mpokapuor. ['umoreza omepona (®.XKako0,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y aykapuom. Poav xpomamumna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupycel — HeksieTouHble (POPMBI JKU3HU U 00JIUraTHbIe napa3uTbl. CTpoeHHEe MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusnennviti yuxn JHK-cooepocauux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3a0oneBaHusi uenoBeKka, JKUBOTHBIX, pacreHuil. CIINIA, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

buoungopmamuxa:  ummeepayus u amanuz  o6orvwux  maccueos  («bigdatay)
CMPYKMypHuIX — Ouonocuueckux  Oaumvix. Hanomexnonocuu 6  oOuonocuu u  meouyure.
Ipoecpammupyemvle pynkyuu d6erxkos. Cnocobvt 00cmasKu 1eKapcms.

JdemMoHcTpanuun



[Moptpetsr: H. K. Konsuos, 1. Y. UBaHOBCKUIA.

Tabmuiel ~ w  cxembl: «buocunTe3  Oenkay, «['eHermdyeckuit kom», «Bupycem,
«baktepuodarmy.

IIpakTHyeckasi padora «Co3gaHue MOJIETU BUPYCA».

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Krnerounsnii 1wk, ero mepuonbl U peryisius. Uatepdaza u muto3. OcoOeHHOCTH
IpoleccoB, nporekatonux B uHTepdase. [logroroska kietku Kk aenenuto. [Ipecunrernyeckuit
(IIOCTMUTOTUYECKUI), CUHTETUYECKMH M IOCTCUHTETUYECKUH (IPEMUTOTHUECKUN) NEPUOABI
uHTep(ha3bl.

Marpuunsiii  cunte3 JHK —  pemmmkanms.  Ilpunnunsr  permkanmu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3M
perummkauuu  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temomepsl U  Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapUOTHUIl. JIMIUTOMAHBIA M TaruIOWIHBIA HAaOOPHI XPOMOCOM.
['omostornynbie XxpoMocoMsl. [1010BbIE XPOMOCOMBI.

Jenenne knetku — mMuto3. CTagum MUTO3a U MPOUCXOASIINE B HUX MPOLECCHL. THIIbI
muto3a. Kapruokunes u nurokunes. buojgornueckoe 3HadeHME MUTO3A.

Perynsimuss MUTOTHYECKOrO IMKJIa KIeTKd. [Iporpammupyemasi kiieTouHass TuOenp —
arornTo3.

Krnerounoe spo, xpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmbsl nponughepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemrka» — 6uoungopmamuueckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoHcTpauuu

Tabnuiel U cxeMbl: « KU3HEHHBIN LUK KIETKW», «MHTO3», «CTpoeHHEe XPOMOCOMY,
«Pennmukanus JJTHK».

O6opyoBaHKe: CBETOBOM MHUKPOCKOI, MUKpompenaparbl: « MUTO3 B KJIE€TKaX KOpeIIKa
JTyKay.

JlaGoparopHas pabora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIPENIApaTax».

JlabopaTopuasi pa6ora «Habmoienue MuTo3a B KJIETKaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoeHue n PyHKIIUM OPTaHU3MOB

buonoruueckoe  pasHooOpasue  OopraHu3MoB.  OJHOKJIETOYHBIE, KOJOHHUAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHMS U JKU3HEAEATEIIbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTucTsl. KosoHnanbHbie
OpraHU3MBI.

B3anMocBs13b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OPraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe nesnoe. I'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHAsA, MOKPOBHAs,
IpOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, PYHKUMH M pPacHOI0KEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKMBOTHBIX ¥ 4eJOBeKa. [HWIBI JKUBOTHBIX TKAHEH: SNUTEIHANIbHAS,
COEIMHUTENbHAsA, MbllIeuHas, HepBHas1. OCOOEHHOCTH CTPOEHHUS, (PYHKIHMH U pacroIOKEeHUs
TKaHE! B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opranbsl. BereraTuBHbIE M TE€HEpAaTUBHBIE OpraHbl pacTeHud. OpraHbl U CHUCTEMBI
OpraHoOB *KUBOTHBIX U 4esloBeKa. DyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omopa Tena opranu3moB. Kapkac pacrenmii. CkeneTsl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»kHblil 1 BHyTpeHHUH ckeneT. CTpOEHNE U TUIIBI COEIUHEHUS
KOCTEH.



JIBukeHne OpraHu3MoB. JIBukeHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOUTHOE,
JKIYTUKOBOE, PECHUYHOE. JIBUJKEHHME MHOTOKJIETOYHBIX PACTEHUN: TPONM3MBI M HACTHUH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbllieyHas cucrema. Pedrnekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Iutanue opranusmos. llornomenrne BOabl, yIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMH. [IuTanue >KMBOTHBIX. BHYTpHUIIOJIOCTHOE M BHYTPHUKIETOYHOE IUIICBAapPCHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OT/AENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHbie
’kenesbl. [InmeBapurenbHas cucTeMa 4eaoBeKa.

Jlpixanue opraHus3moB. Jlpixanue pacteHuid. Jlpixanue >kuBOTHBIX. [uddys3us razor
gyepe3 IMOBEPXHOCTh KieTku. KoskHoe npixanue. JlpixarenbHas mOBEepXHOCTH. JKabepHoe u
JNEroyHoe JpIXxaHue. JIpIXxaHWe TO03BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS JIETKUX ITI03BOHOYHBIX JKMBOTHBIX. JlbIXaTellbHas CUCTEMa YeJIOBEKA.
MexaHu3M BEHTWISILUY JIETKUX Y OTHUI] U MIIEKONUTAaroIuUX. Perymnsmus apixanus. JlpixaTenbHbie
00BEMBL.

TpancnopT BemecTB y OpraHu3sMoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ceple, KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpAIlleHHs.  OBOJIIOLIMOHHBIE  YCIOXHEHMSI  CTPOEHUS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranuzMoB. Beinenenue y pacreHuidl. BelieneHue 'y  JKMBOTHBIX.
Cokpatutenbupie Bakyoiu. Opranbl BblfeneHus. DuibTpanus, cekpenus U obpaTHoe
BCAChIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BblAeNeHUsA. CBSA3b MOJOCTU TejIa ¢ KPOBEHOCHOM
W BBIICTUTEIBHOM cUCTEMaMU. BplneneHue y MO3BOHOYHBIX XMBOTHBIX M 4YesoBeka. [loukm.
Crpoenne u pyHKkunoHupoBanue HeppoHa. OO6pazoBaHUE MOYH y YEIIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX opranu3moB. Cropbl OakTepuil u
LUCTBI MPOCTEUIINX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. CpeacrBa naccCuBHOM U
XUMUYECKOH 3a1nuThl. DUTOHUUBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NpOM3BOJHBIE. 3aliuTa
opraHuzMa otT Oone3Heil. VMMmyHHas cucrema uenoBeka. KieTOUHBI M TyMOpasIbHBIN
UMMYHHTET. BpoXAEHHBIN 1 pHoOpeTEHHBIN ciennpuueckuii UMMYHHUTET. Teopus KJIOHaIbHO-
cenexktuBHoro ummynurera (I1. Opiaux, @. M. bepner, C. Tonerasa). BocnanurenbHble 0TBEThI
opranu3MoB. Posib BpoXIEHHOTO UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxxumocTs M perysisnus y OpraHusMoB. Pa3apa)kuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts U perynsuus y pacTeHuil. PocToBble BemecTBa M HUX
3HAYCHHUE.

HepBHas cuctema u peduextopHas perynsuus y >kMBOTHbIX. HepBHas cucrema u eé
OTJeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxeisl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropHas nyra. besycrnoBHble u
YCIIOBHBIE Pe(IIEKCHI.

I'ymopanbHas perynsuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esloBeKa. JKenes3bl
OSHJIOKPUHHOM CHCTEMBI W HX TOpPMOHBI. JleicTBUE TOpPMOHOB. B3anMMOCBSA3b HEPBHOU U
SHIOKPUHHON cucteM. [ mmoramamo-runoduszapHas cucrema.

JdemoHcTpaumuu

Hoptper: U. I1. [TaBnos.

Tabmuuel 1 cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHbBIE BOJOPOCIHY,
«bakrepun», «lIpocreitmme», «Opranbl I[BETKOBBIX pacTeHui», «CuUCTeMbl OpraHoB
NIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkKaHuM pacTeHMiID,
«KopneBsie cuctembry, «CtpoeHue cTednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
KUBOTHBIX», «Ckener 4venmoBekay», «llumeBapurenvHas cucrema», «KpoBeHOcHas cucremay,
«/lpixatenpHast cucrtema», «HepBHas cucrema», «Koxka», «Mplmednas cucremay,
«BplienurenpHas cucreMa», « DHIOKpPUHHAS cucTeMay, «CTpoeHne Mplby, «MMMyHUTETY,
«KnmeynononoctHele», «CxeMa nuTaHus pacTeHHui», «KpOoBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX




AKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee CTPOECHHE JT0KAEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHasg cucrema nTuny, «HepBHas cucrtemMa MIIEKOIMUTAIOLIUXY,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opyI0oBaHKe: CBETOBOM MHUKPOCKOI, MUKPOMpENnaparbl OAHOKIECTOYHBIX OPraHHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbIE
9K3EMILIAPhl KOMHATHBIX PACTeHHH, repOapuul pacTeHU pa3HbIX OTAENOB, BIa)KHbBIE MTpernapaThl
JKHUBOTHBIX, CKEJICTHI TI03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHHE JJis JEMOHCTpAllMd [OYBEHHOIO U BO3AYIIHOTO THUTAHUS PACTECHUH,
pacuierieHus Kpaxmaia M OenkoB ToJ JeiicTBueM (epMeHTOB, OOOpyJOBaHUE IS
JIEMOHCTPALIMH OIIBITOB 10 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHHUM, MOJIETN T'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHas pabdoTta «/3yueHune TKaHEel pacTEeHUI».

JlaGoparopHas pabdora «l/3yueHune TKaHEN KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre OpraHoB LIBETKOBOTO PACTCHUS.

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTAaHN3MOB

@opMbl Pa3MHOXKEHHUS OpPraHU3MOB: Oecrosoe (BKJIOYash BEreTaTUBHOE) U II0JIOBOE.
Buser 6ecrionoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYJIISIIHS, (parMEeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmHoxkenue. IlomoBele kieTku, wnm raMerel. Meio3. Cragum Meiiosa.
IToBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuii CMbICI MeHO3a U IIOJIOBOTO
npouecca. Meno3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

[IpenzaponpiueBoe paszputhe. ['ameroreHe3 y KuUBOTHBIX. llosmoBble  kene3bl.
OO0pa3zoBaHue U pa3BUTHE MMOJIOBBIX KieTok. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

Omo10TBOpEeHUE U SMOPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPUOJIOTHS — HayKa O Pa3BUTUU
opranu3MoB. Mopghozenez — oOna uz enasuvix npooaem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaguu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIArymkH). Jpobienue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opoobnenue. bnacmyna, munwvi
onacmyn. OcobeHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TAaCTpyJIsLus).
3aknajKka OpPraHoB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiIMsSHUME YacTel
pasBUBAlOIIErocs 3apojpblma (3MOpHOHaNbHAs MHIYKIMA). 3akiajka IJaHa CTPOCHMS
JKUBOTHOTO KaK pe3ylbTaT HEpapXWYECKUX B3aMMOJEHCTBUM TeHOB. BimsgHue Ha
SMOPHOHAIIBHOE PAa3BUTHE PA3IMUHBIX (DAKTOPOB OKPYXKAIOIIEH Cpeibl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHb nepuox. Ilpsamoe u Hempsimoe
pasBuTHe. Pa3Butne ¢ meramopdo3oM y OEClO3BOHOYHBIX W IO3BOHOYHBIX JKHUBOTHBIX.
bruonornueckoe 3HaueHUE NPSMOr0 W HENPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B NPUPOJE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl peryjsuu pocTa KUBOTHBIX M uenoBeka. Cranuun
MOCTAMOPHUOHAIIBHOTO DPA3BUTHSl y JKUBOTHBIX M uesnoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pa3smuoxenue u pasButue pacreHuid. ['ameroput u cnopodut. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Imporecce Meio3za. ['ameTorenes y pacTeHM.
OmIogoTBOpEHNE M Pa3BUTHE PACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHnid. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PeryJIsliyd OHTOT€HE3a Y paCTeHUI U dKUBOTHBIX.

JdemoHcTpaumuu

[optpetsr: C. I'. Hapammn, X. [lIneman.

Tabnuue! U cxembl: «BereraTuBHOe pa3MHOXKeHHE», « THUIIBI OECTIONOro pa3MHOKEHHD,
«Pa3MHOXEHHE XJIaMHJIOMOHaIb», «Pa3MHOXEHHE HBIVIEHB», «Pa3MHOXKEHHE THIPBD,




«Meios», «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUUEKIETKH M CIIepMaTO30MIa»,
«OcHoBHBIE cTaguu OHTOreHe3za», «lIpsmoe u Hempsimoe pasBuTHE», «Pa3BuTHE MaillCKOro
)Kykay, «Pa3zButue capanumn», «Pa3zButue asarymkmn», «J{BoiHOE OMI0JA0TBOPEHHUE Y IIBETKOBBIX
pacteHui», «CTpoeHHE CeMsH OJHOAOJIbHBIX M JIBYJOJBHBIX pacTeHui», «KU3HEHHBIH LHKII
MOPCKOM  KamycTbl», <«OKWU3HEHHbIH UMK Mxa», <«OKU3HEHHBIH LMK TNalopOTHUKAY,
«K13HEHHBIN LUK COCHBI».

O06opyi0BaHUE: CBETOBOM MMKPOCKOII, MUKponpenaparsl SIALICKIICTOK u
CIepMaTO30MA0B, MOAEINb « LUK pa3BUTHS JISATYIIKIAY.

JlaGoparopHass padora «/3ydyeHue CTpoeHUs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTnyeckas padora «BpisiBIeHHE NMPU3HAKOB CXOJCTBA 3apOJIbIIIEH MO3BOHOYHBIX
JKMBOTHBIX).

JlabopaTopHas padora «CTpOe€HHE OPraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

Hcrtopusi craHOBIeHHsS U pa3BUTHUA TEHETHMKM Kak Hayku. Paboter I'. Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUY€HBIX B pa3BUTUU TeHeTWKH. Paborer H.
K. Konsnosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKNE MOHITHUS U CUMBOJIbL. [ OMOJIOTMUHBIE XPOMOCOMBI, AJIJIEIbHBIE
TeHbl, albTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTun, (eHotun. OCHOBHBIE METOIbl TE€HETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHII, MOJICKYIISIPHO-TEHETUYECKUN.

JleMoHCcTpanuu

Hoptpetsr: I'. Mennens, 1. ge ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodeer-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEeMBI CKPEIITUBAHU.

JladopaTopHasi padora «/Ipo3oduna kak 00BEKT FreHETHIECKUX UCCIIEIOBAHUID.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBblii 3akoH MeHaens — 3aKkOoH €AMHOOOpa3us
rudpuaoB nepBoro noxosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akon Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI T'AMET.

AHnanusupyromee — ckpemuBaHue.  [IpomMexyTOuHBI  XapakTep — HaclIeJOBAHMS.
Pacmennenne npu3HakoB IPHU HETIOJIHOM JIOMUHHAPOBAHUU.

JurnbpunHoe ckpemuBanue. Tperuit 3akoH MeHnens — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uToI0rN4Yeckrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe  HacnenoBaHue  mpu3HakoB. Pabotel  T. Moprana. CueruieHHOe
HAacJeJI0BAHME TE€HOB, HapyIIEHHWE CUEIUICHUS MEeXAy TIeHamMu. XpOMOCOMHAas TeOopus
HACJIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBI MEXaHU3M OIpeNeNeHus Ioia. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTeporaMeTHbI IOJ. ['eHeTmyeckas CTPYKTypa IIOJOBBIX
xpoMmocoM. HacrienoBanne npu3HAaKOB, CIEIVIEHHBIX C MOJIOM.

I'enorun kak unenoctHas cucrema. Ilneiorponus — MHOXKECTBEHHOE ACUCTBUE IEHA.
MHOXeCTBEHHBIN auienu3M. B3aumonelcTBUEe HeauleabHbIX TIeHOB. KOMIUIEMEHTapHOCTS.
Onucras. [Tonmumepus.

['eHeTMYeCKUi KOHTPOJIb pa3BUTUS PACTEHUN, JXUBOTHBIX M YEJIOBEKA, a TaKXke
(U3MOJIOTMUECKUX MPOIECCOB, TOBEAEHMS W KOTHUTUBHBIX (YyHKUMH. ['eHeTmueckue
MEXaHHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJCHCTBHS «XO3MMH — Mapa3uT» U «XO35IMH —



MUKpoOHOM». ['eHeTHuecKkre acreKThl KOHTPOJISl U M3MEHEHUS HacJaeICTBEHHON nH(popMaluu B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHcTpanuun

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

Tabmunbl u cxembl: «IlepBbliit U BTOpoi 3aKoHBI MeHmens», « Tpetuit 3akoH MeHemns,
«Ananusupymoniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «ClieniieHHOE HAaclleJOBaHUE
MPU3HAKOB Y Ipo3oduibly, «I'eHetuka nonay, «Kapuorun yenoekay, «Kapuotun aApo30puiibn,
«Kapuorun ntuub», « MHOKECTBEHHBIN aJIENU3M», « B3auMoaeincTBiue reHoB.

O6opyoBaHue: MOAENb Ul IEMOHCTPAIIMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MOKOJICHUSI U PACIICIJICHUSI MPU3HAKOB, MOJENb JUIsl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HACJIEJ0BAHMS MIPU3HAKOB, MOJEINb ISl JEMOHCTPALIMK CLUEIIJICHHOTO HACIEAOBaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J{pozodumnay.

IMpakTnyeckass padora «M3yueHne pe3yapbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUSA Y
TPO30(HITBD).

IpakTnyeckass paodora «l3yueHue pe3yabTaTOB JTUTHOPUIHOTO CKPEUIMBAHUS Y
TPO30(OUITBD».

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeabl npu popmupoBaHuM (peHoTuna. M3meH4nBOCTh
npu3HakoB. KadecTBeHHbIE W KOJMYECTBEHHBbIC  IpPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICICTBCHHAsI M HACJICACTBEHHAS.

MopaudukamoHHas U3MEHYUBOCTh. Poiib cpenbl B popMuUpoBaHUN MOIU(PUKAIIMOHHOMN
n3MeHunBocTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii ¥ BapHalMOHHAs KpHUBas
(B. Noranucen). CpoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

'enoTunuueckas m3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKON HW3MEHUHMBOCTH. Buis
TEHOTHITMYECKON M3MEHYNBOCTH: KOMOWHATUBHAS, MYTAIIHOHHAS.

KomOunatuBHas n13MEHYMBOCTh. Mei03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
M3MEHYUBOCTU. POTh KOMOWHATUBHOM M3MEHUYUBOCTH B CO3JaHUHM T€HETUYECKOTO pa3HOOOpa3us
B IpeJieNIax OJIHOTO BU/IA.

MyTanuonHass M3MEHUYMBOCTh. Buapl MyTaluii: reHHbIE, XpPOMOCOMHbIE, T€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAHHBIE MYTallMH. SIIepHBIE W IMTOIUIA3MATHYECKUE MYTalluH.
Comaruueckre W MOJOBble MyTauud. [IpuumMHBI BO3HUKHOBEHHMS MyTauud. MyTareHbl M HX
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacnencTBeHHoi wu3MeHunBocTd (H.M. BaBuiioB). BHesnepHas HM3MEHYHMBOCTH U
HACJEACTBEHHOCT.

Onucenemurxa u 3nUSEHOMUKA, PONb INULEHEMUYECKUX (aKkmopos 8 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoHcTpaumuu

Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmauiel U cxembl: «Buapl HW3MEHUUBOCTHY, «MoOAM(PUKAIIMOHHAS HM3MEHUHUBOCTHY,
«KoMOnHaTHBHAs ~ HM3MEHYMBOCTDHY, «Meiio3y, «OnmogoTBOpPEHUEY, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKa», « BUIbI MyTammiiy.

OO0opynoBaHue: )XKUBbIE U TepOapHbIE ASK3EMIUISIPHl KOMHATHBIX PACTEHUH, PUCYHKH
(¢ororpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJAMU U3MEHUYUBOCTH.

JlabopaTopHasi  padora «/ccienqoBanne — 3aKOHOMEPHOCTEH  MOAM(PUKAIMOHHON
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO PsiJia M BapUAIMOHHOW KPUBOM.

IIpakTHyeckasi padora «MyTaruu y 1po30¢ bl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnKa 4eJ10BeKa



Kapuotun denoseka. MexayHapoaHasi mporpaMma HCCIEIOBaHUA T€HOMa YeJIOBEKA.
MeTobl M3y4YeHHS] TCHETUKH YENIOBEKa: TeHeaTOrHueCcKuid, OJM3HEIOBBIN, IUTOTCHETUICCKHHA,
MOMYJISIIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJISIpHO-TeHEeTUYeCKud. COBpPEMEHHOE OMNpeIesICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ oMot [TIP-
ananu3a. HacneactBeHnHblie 3a001eBaHms YesloBeKa. [ eHHbIE 1 XpOMOCOMHBIE OOJIC3HH YeIOBEKA.
bone3nun ¢ HacneACTBEHHOM MPEApaCIOIOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETHUKH B
MPEAOTBPAIICHU M JICUCHUHM TEHETHYECKUX 3a00JIeBaHUN YeJoBeKa. MEIMKO-TeHETHYECKOe
KOHCYJIbTHUpOBaHKe. CTBONOBBIC KIETKU. [IOHATHE «TEHETHYECKOTO Irpy3a». DTUUECKUE ACTIEKThI
MCCJICI0BaHMH B 00JIACTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GaxTopbl MOBBIIICHHOW YYBCTBUTEIBHOCTH YEIOBEKa K (DU3MYEeCKOMy U
XMMHYECKOMY 3arpsA3HEHHUIO OKpYXKalollel cpenbl. ['eHeTmyeckass NpeApacroyiOKEHHOCTh
YEeJIOBEKA K MaTOJIOTUSIM.

JleMoHcTpanuun

Tabnuiel u cxemel: «Kapuorun yenoBeka», «MeToabl M3yUeHHsI TEHETUKH YEIOBEKaY,
«['eneTnueckue 3a00J1eBaHUS YCTTOBEKAY).

IIpakTHyeckasi padora «CocTaBlIeHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Celtekuusi OpraHu3MoB

JloMecTukauus M CeJleKUMs. 3apoXKICHHE CeJNeKUMU M JOMecTHKauuu. YueHue H.
W. BaBuoBa o IleHTpax NPOMCXOXKACHUS M MHOTO0Opasus KyJbTYPHBIX pacTeHuid. Poib
CEeJICKIIUM B CO3JIaHUU COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, mopoja, mramMM. 3aKOH
TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHoM m3MmeHunBoctu H. M. BaBunoBa, ero 3nauenue st
CEJIEKIIMOHHOM padoTHI.

Meroapl  CENEKIIMOHHOW  paboThl.  VICKyCCTBEHHBIH  OTOOp:  MacCOBBIA |
WHAUBUIYAIBHBIA. JTanbl KOMOWHAIIMOHHOW CeJIeKIHH. VICTbITaHWe TPOU3BOJUTENCH 110
noToMcTBY. OTOOp MO TEHOTUIy C TMOMOIIBIO OIEHKHU (EHOTHUIIAa TOTOMCTBA U OTOOp MO
TEHOTHUITY ¢ moMoulpto ananuza JJHK.

HckyccTBeHHBIH MyTareHe3 Kak METOJ| CeNeKIMOHHOW paboThl. PagmanuoHHbli U
XUMUYECKUM MyTareHe3 KaK MCTOYHHUK MyTalluid y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30BaHne TEHOMHOTO pENAaKTUPOBaHHUS M MeToJoB pekoMOuHaHTHBIX JHK mns
MIOJIYYEHUSI UCXOTHOTO MaTepHaa JUIsl CEJIEKINH.

[Tonyuyenne mnomumuonaoB. BHyTpuBumoBas rubpuamuzanus. bau3kopoacTBeHHOE
CKpelIMBaHue, uim MHOpuAuHT. Hepo/icTBeHHOE CKpellMBaHue, WM ayTOpuIuHr. ['erepo3uc u
ero mnpuuuHbl. Vcmonb3oBaHue reTrepo3uca B ceneknuu. OtrganéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIIMU pacTeHUd u
JKUBOTHBIX. «3€1EHaAsl pegoNtoOYUsL.

CoxpaHeHne M H3y4YeHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW U UX JUKUX
poauyeil sl CO3JaHMS HOBBIX COPTOB U TMOPUJIOB CENbCKOXO3SICTBEHHBIX KYNbTYp. M3yueHnue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GLIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUeCMBYIOWUX U CO30aHUA HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM 4ucie ¢ NpUMeHeHUemM COBPEMEHHBIX MeMo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoeli u
NePCneKmueHbIX MEeXHOI02UIL.

JdemoHcTpauuu

Hoprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1. JIykpsanenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiret U cxeMbl: «L{eHTpBI TIPOUCXOXKIEHUS U MHOTO0Opa3Hsi KyJIbTYpPHBIX PACTECHUID,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYMBOCTH», «METOIbl CEIEKIMN»,
«Otnanénnas rudbpuau3anusy, «Myrtarenesy.

JlaGopaTopHasi pabdoTa «/3ydyeHre COpTOB KyJIbTYPHBIX PACTEHHI M MOPOJ JOMAITHUX
JKUBOTHBIX).

JlabopaTopHas padora «/I3ydyeHrne METOJOB CEJIEKIIUN PACTEHUID.




IIpakTuyeckasi padora «IIpuBrnBKa pacTeHUI».

Okckypeust «OCHOBHBIE METOJBI U JIOCTHXKEHUSI CEJICKIIMU PACTECHUHM W >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SIUCTBO, B 1a00OPATOPHIO arpOYHUBEPCUTETA UM HAYTHOTO IICHTPA)».

Tema 16. buoTexHoJ10rust U CHHTeTHYeCKast OMOJIOT U

OOBEKTHI, HCIONIB3yeMble B OMOTEXHOJOTHH, — KIETOYHBIE M TKaHEBBIE KYJBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoIeueHue,
MOJIyYeHHUE KHCIOMOJIOYHBIX IPOAYKTOB, BUHOJenue. Mukpoouonornueckuii cuare3. OOBbEKThI
MHUKpOOHOIOrnYeckux TexHonoruii. [IponsBoacTBo Geska, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHOJIOIMM UM HMHCTPYMEHTOB  ILIEJICHAIIPaBICHHOTO WU3MEHEHUsS U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4E€HHs OPIaHU3MOB U MX KOMIIOHEHTOB, COAECPIKAIIUX
HE BCTPEYAIOIINEcs B MPUPOJIe ONOCUHTETUYECKHE MTYTH.

Knerounas umxeHepuss. MeTonbl KyJbTyphl KJIETOK U TKAHEH PACTEHUN U JKUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuam3amus U comaTthdeckuii smOpuoreHes. lcmosibp3oBaHue
raliOuIoB B CEIIEKIMM pacTeHuil. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 Meouyure. VICKycCTBEHHOE OIJIOJOTBOPEHHE.
PexkoHCcTpyKknnsa AMLIEKIETOK W KIOHMPOBAaHME JKMBOTHBIX. MeETOX TpaHCIUIAHTALUM sIIEP
KIETOK. Texnonocuu 0300po6neHus, Kyibmusuposanus u MUKPOKIOHATbHO20 DA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs1 U 'e€HHasl MHXKeHepusl. FICKyCCTBEHHBIN CUHTE3 r'eHa U KOHCTPYUPOBAHUE
pexombunanTHeix JIHK. Coz0anue mpanceennvix opeanuszmog. JIOCTUKEHHUS U TMEPCIEKTHUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHE M OSTHUYECKHE NpOo0JIeMbl TI'e€HHOU
WHXCHEPUU.

Menumunckue  Ouorexnosnoruu. Iloctrenomuas uudpoas  MmeauuuHa.  [II[P-
JIMarHoCcTUKa. MeTaOoJIOMHBIM aHanu3, IeHOLEHTPUUYECKHH aHalu3 MpoTeoMa 4YeJoBeKa JUIs
OILICHKH COCTOSIHUS €ro 370pOBbs. VCIoap30BaHNe CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uonnxeHepuss A pa3pabOTKU (YyHIAMEHTAIbHBIX OCHOB MEIUIMHCKMX TEXHOJOTHH,
CO3/7aHMsI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTUHIA U
ckaddonauHra Ui pelieHus 3aJau NepCcoHAIN3UPOBAHHON METUIIHBI.

CozfaHue BEKTOPHBIX BAKIMH C II€JIbI0 00ecrevyeHrnss KOMOMHMPOBAHHOM 3aIIMTHI OT
Bo30yauteneir OPBU, ycraHoBieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
COJIeprKallliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHbIe 3a00JIeBaHNUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu

Tabmuiel ~ w cxemsbl: «Mcnonb30BaHHEe  MUKPOOPraHM3MOB B IIPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «I'eHHas HHXKXEHEPUI».

JlabopaTopHas padora «/3ydyeHne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llomyueHne MOJIOYHOKHUCIBIX TIPOAYKTOBY.

Ikckypens «bruoTexHoIorus — BakHEWIas MPOM3BOAMTENbHAS CHUJIAa COBPEMEHHOCTH
(Ha OMOTEXHOJOTUYECKOE TIPOU3BOICTBO).

11 KJIACC

Tema 1. 3apoxkaeHue ¥ pa3BuTHE IBOJIOMUOHHBIX MPeACTABJIEHUH B OMOJI0THHI

OpomononHass Teopust Y. [lapBuna. Ilpennoceuiku BO3HUKHOBEHHS JapBUHU3MA.
Kusnb u HayuHas nesrenbHocTh Y. JlapBuHa.

JIBrkymme Ccuiabl dBOMOIMK  BuUAoB 1o Y. J[apBuHy (BBICOKAasi HMHTEHCHUBHOCTH
pPa3MHOXKEHHUs OPraHU3MOB, HACIEACTBEHHAass HM3MEHYHMBOCTh, OOphOa 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).



Odopmnenne cunTeTndeckoil Teopun spomonmu (CTD). HelitpanpHas Teopus
sBoroni. COBpEMEHHAsi HBOJIOLMOHHAS OHONOTHA. 3HAueHHE OSBOJIOIMOHHON TEOopHH B
(GbopMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpaunu

[Moptpetsl: Apucrorens, K. Jlunneit, XK. b.Jlamapk, 3. XK. Cenr-Unep, XK. KioBbe,
Y. Mapsun, C. C. YerBepukos, 1. U. IlImansraysen, x. Xonnein, /1. K. benses.

Tabmumbl 1 cxembl: «Cucrema xuBoi npupozas! (o K. JIunuero)», «JlecTHuIa »)uBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMuUpOBaHUS MPUCIIOCOOJICHUNH Yy pacTeHud u
)KUBOTHBIX (Mo Jlamapky)», «Kapta-cxema mapmpyta nytemectsus Y. Jlapsunay, «Haxomaku
Y. Mapuna», «Popmbl 00ps0ObI 3a cymiectBoBaHue», «Ilopoasl romy6Geit», «MHoroobpasue
KyJbTYPHBIX (opM KamycTeD», «Ilopoasl JOMaNIHUX KUBOTHBIX», «Cxema 00pa30BaHUsS HOBBIX
BugoB (o Y. [lapBuny)», «Cxema COOTHOIIEHHUS IBWKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE
MOJIO’KEHUSI CHHTETHYECKOIM TE€OPUU IBOIIOLIUNY.

Tema 2. MUKpPO3BOJIIONUSA U €€ Pe3yJibTaThl

[Momynsmust kKak dJleMeHTapHas eAuHula SBOMIONUH. COBpeMEHHBIE METOIbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl NonyJsiuuil. MismeHeHue reHooHaa MonyJsuuu Kak
9JIEMEHTApHOE SBOJIOIMOHHOE sBIIEHHE. 3aKOH TreHeTudeckoro paBHoBecus Jx. Xapaw,
B. BaiinGepra.

DOnemeHTapHble (aKTOpPbl (ABMKYIIME CHIIBI) SBOJIONMU. MyTalMOHHBIA MpoIliecc.
Kom0OunaruBHass u3mMeHUuMBOCTb. /[[peii reHoB — ciywailHble HEHalnpaBiICHHbIE W3MEHEHUs
4acTOT aienei B momymsauuax. DPQexT ocHoBarens. Dhgexm OYymviIOUHO20 2OpabIUKA.
CHuoiceHue eenemuuecko2o paznooodpasus. npudunsl u cireocmeus. Illpossnenue s¢pgexma
opeticha eenos 6 Ooarvwux u maneix nonyaayusx. Murpanun. M30nsa1us  TOMyJISAIAN:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OnoIornyeckas (penpoyKTUBHAS ).

EctectBennbiii 0T00p — HampaBisiromuii ¢GakTtop 3BoMONUH. DOpPMBI €CTECTBEHHOTO
oTOopa: JIBWXKYLIUHN, CTaOMIM3UPYIOLIUH, pa3pbiBatoluii (au3pyntuBHbIN). [lonoBoit otbop.
BO3HUKHOBEHNE U 3BOJIOLMS COLMATBHOTO TOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLMU. Bo3HMKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsr npucnocodaeHnit
y OpraHusmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXMMUYECKUE, TOBEICHUECKUE.
OTHOCUTETBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BumooOpazoBaHue kak pe3ysibTaT MUKPOIBOJIOIHH.
M3onsauuss — ximroueBoil ¢dakrtop BupooOpazoBanus. IlyTm u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuruionn3anus, rudpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp  »BOMIOIMOHHON OHMONOrMHM B pa3pabOTKe HAYYHBIX METOJ0B COXPAaHEHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONMS U KOABOJIOLMS Napa3sUTOB U MX XO035€B. MeXaHHU3Mbl
(dbopMUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI ¢ HEM.

JdemoHcTpauuu

Hoptpetsr: C. C. YerBepukos, . Maiip.

Tabmuiel 1 cxembl: «MyTallMOHHAs W3MEHYMBOCTHY», «[lomymsiuonHas CTpyKTypa
Buaa», «Cxema mposBieHHs 3aKoHa Xapau—BaiiHOepra», «/IBHKyliue CHIIBI 3BOJIOLUN,
«IJKoynoruyeckas HM30JSIIMS MOMYJSUi ceBaHCKON dopenn», «['eorpaduyeckas H30IALIUSA
JMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHUIIBI Jaypckoi», «IlomyssiuoHHbIe BOJIHBI YUCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa IeWCTBHS €CTECTBEHHOTO o0T0opa», «DopMmbl OOpeOBI 3a
CYILLIECTBOBaHHEY, «MHycTpuanbHbIil MEJIAHU3MY, «Kusble HCKOIIaEMBbIE»,
«ITokpoBUTENbCTBEHHAs OKpacka >»XHBOTHBIX», «lIpemympexnaromas okpacka >KHBOTHBIXY,
«®Duznonoruyeckue agantanum», «IIpucrnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY,
«Kpurepun Buga», «Bunbpl-nBoiinukn», «CtpykTypa Buaa B npupoge», «CrnocoObl




BunooOpazoBanus», «l'eorpapuyeckoe  BHmooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICHY,
«IKOJIOTHUECKOe BHUI000pa30BaHKEe BHUAOB CcHHHUI», «llomwmmmonnsl pacreHuit», «KamyctHo-
peneyHblid THOPUIY.

O6opynoBanwue: repOapuy pacTeHUH, KOICKIIMA HACEKOMBIX, dydelia MTUIl U 3Bepel ¢
IpUMepaMu pa3jMYHbIX MPUCIOCOONIEHUH, Yyyela MTHUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMUYHBIMU CIIOCOOAMH.

JlabopaTopHas padora «BblsBIeHHE N3BMEHYUBOCTH Y OCOOCH OJTHOTO BHUJIA».

JladopaTopuasi paoora «IIpucnocobiieHuss OpraHu3MOB U HUX  OTHOCHUTENBbHAS
1eJIeCO00Pa3HOCThY.

JladopaTopnasi paboTa «CpaBHEHHE BUAOB 10 MOP(OJIOTUIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOLNS U €€ pe3yJibTaThbl

Meroabsl u3ydeHUsT MakKpodBOMIOIUHU. [lasieoHTONOrMYECKHE METOJbl  M3y4eHUs
sBomonnu. [lepexonnbie popmbl U pUIIOreHeTUYECKUE PSAIbI OPraHU3MOB.

buoreorpaduueckue Mmeroapl u3ydeHus odBomonun. CpaBHeHue Giaopsl u  (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3eMian. BUab-oHIEMUKH U PETUKTHI.

DOMOPHOIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHICCKUE METOBI M3YUYCHHS SBOJFOIHH.
['eHeTnyeckue MeXaHU3MBI DBOJIOIMU OHTOTE€HE3a U TMOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
["'oMosTorMYHBIC ¥ aHAIOTHYHBIC OpTaHbl. Py MMEHTapHBIC OPTaHbl U aTaBU3MBbL. MOJICKYIISIPHO-
FeHeTUYeCKrue, OUOXMMHUYECKHE ¥  MaTeMaTUYeCKHE METOAbl HM3YYEHUS  HIBOJIIOIUH.
['omonoruunsie reHbl. COBpEeMEHHBIE METOIbI TOCTPOCHUS (PUITOTEHETHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTaIlM{ U SBOJIIOIHS TEHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBwia)  3BOMOUUU. [lpunyun  cmenvl  YyHKYuULL.
HeoOpatumocTs 3BomtonuU. AantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB SBOJIOIUH.

JdemoHcTpaunu

[optpeTtsl: K. M. bap, A. O. KoBaneckuii, @. Mrouiep, O. ['ekkensb.

Tabnuibl U cxeMbl: «DUIIOTEHETHYECKUH PSiJ] JOMAIN», K APXEONITEPUKC», «3BEPO3yObIe
amepby, «Creronedans», «Punnodurey, «CemeHHbIe ManopoTHUKN», «buoreorpaduueckue
30HBI 3emuny», «Jlpelid koHTUHEHTOB», «PemukThl», «HawanbHble cTagum SMOPHOHAILHOTO
pa3BUTHS  TO3BOHOYHBIX  JKUBOTHBIX», «['OMOIOTMYHBIE ¥  AHAJIOTMYHBIE  OPTaHbBD,
«PymuMeHTB», «ATaBH3MBDY, «XpOMOCOMHBIC HAOOpPHI YellOBeKa W IMUMMaH3e», «I1aBHBIE
HaIpPaBIIEHUS IBOITOLUNY, «O0IIHE 3aKOHOMEPHOCTH YBOIIOIIUI.

OO0opyoBaHMe: KOJUICKIIUU, TepOapuu, MYJSKH HCKOMAEeMbIX OCTaTKOB OpPraHU3MOB,
MYJISDKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTApPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU Ha 3eMiie

HayuHble rumores3bl NpPOMCXOKIEHUS JKU3HM Ha 3emie. AOHOreHe3 M IMaHCHepMMS.
JloHay4HbBIE TIPEICTABICHMSI O 3apOXKACHHUU JKU3HM (KpealnMoHM3M). ['mmore3a MOCTOSIHHOTO
CaMO03apOKJICHUs KU3HH U €€ onpoBepkeHue onbitamu O. Penu, JI. Cnanmnanuany, JI. [Tactepa.
[TpoucxoxaeHue >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHblE 3Tambl HeopraHuyeckoil sBomoonuu. I[lnanerapHas (reonoruueckas)
HBOJIONMS. XHUMHYECKass »HBOMIOLUSA. AOHOTeHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB M3
Heoprannyeckux. Omeir C. Muiepa u I'. FOpu. O6pa3zoBaHue MmoiuMepoB W3 MOHOMEDOB.
KoanepBarnass runoreza A. . Onapuna, rumoreza nepBuuHoro OyinboHa JDx. XonneiiHa,
reHerudeckas runotesa I'. Mémnepa. Pudosumsl (T. Uek) u runoresza «mupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHHUE MTPOTOKIIETKH.

Uctopuss 3emnu u wmeronsl e€ wu3ydeHus. lckomaemble OpraHMYeCKHE OCTATKH.
['eoxpoHonorust u e€ Meroasl. OTHOcUTenbHass UM aOCOMIOTHAas  TE€OXPOHOJIOTHA.
['eoxpoHoOrMUecKast mKasa: 30Hbl, Ipbl, IEPHUObI, FTTOXH.



HavansHele 3Tansl opraHnyeckor 3Boaonnd. [losBIIeHHE U 3BOJIIOIUS MEPBBIX KJIETOK.
Oponroruss Merabonu3Ma. BO3HHMKHOBEHHE MEepBBIX AKocucTeM. CoOBpeMEHHBIE MUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crpomaronutsl. [IpokapuoTsl u
SYKapHUOTHI.

[Ipoucxoxaenue sykapuoT (cuMOuoOreHe3). DBOMIOIMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxaeHre  MHOTOKJIETOUHBIX  OpPraHu3MOB. BO3HMKHOBEHHE  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl SBOJIOIUHN BBICIINX pacTeHud. OCHOBHBIE apoMOp(O3bl paCTECHUH.
Beixon pacrenuit Ha cymry. llosiBaeHue CHOpOBBIX pPACTEHMII M 3aBOEBAHUME HMMHU CYIIU.
Cemennble pacteHus. [IponcxoxkaeHne BETKOBBIX PaCTEHUH.

OcHOBHbBIE 3Tamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBbIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
JKUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUSA MMO3BOHOYHBIX. [Iponcxoknenne aMmpuOuil U penTHIIAA.
[TpoucxoxaeHne MICKOMHUTAIUX HW NTUIl. [lpuHiun ximrodeBoro apomopdosa. OcBoeHHe
0eCI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMie MO 3paM U HEpUoAaM: apXxei, MpOTEepOo30H, Maueo30M,
Me3030H, KaitHo30i. O011as XapaKTepuCcTHKa KJIMMaTa U reoJoru4eckux mpoueccos. [losBneHue
U PacIBET XapaKTEPHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro yCIOBUS W BIUSHUE HA Ta30BBIN
coctaB aTMOC(]ephl.

MaccoBble BBIMUpPAHHSI — SKOJOTUYECKHE KPHU3UCHI Mponuioro. [IpuduHbl U cienctBus
MaccoBbIX BbIMUpaHHi. COBpEeMEHHBIH SKOJIOTHUECKUN KpU3HC, ero ocobeHHocTu. IIpobiema
COXpaHEHUs OMopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTteMa opranndeckoro mupa. IlpuHuuns! kiaccudukauy opraHu3MoB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCcTpanuu

Hoptpetsr: ®. Penu, JI. Cnamnannanu, JI. [Macrep, WM. U. MeunukoB, A. W. Omapum,
Jx. Xonpeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmnuibl 1 cxembl: «Cxema onbita @. Penn», «Cxema omnbita JI. [Tactepa mo usydenuro
caMo3apoxJieHus ku3Huw», «Cxema ombita C. Mumnepa, I'. FOpu», «OTanbsl HeopraHuueckou
IBONTIOIUNY, «I eoXpoHoornueckas mikaigay, «HauanpHble 3Tambl OpraHMYEeCcKOW SBOJIOIIHI,
«Cxema o00pa3zoBaHusi JYKapuoT MNyTEM cuMOUOreHe3a», «CucreMa KHUBOW MPHUPOAB),
«Ctpoenne  Bupyca», «Apomopdossl pacteHuity, «Purmodute», «OIHOKIETOUYHBIC
BoZOpoCcIn», «MHOrOKJIETOYHbIe BOJOpociHny, «Mxm», «llanoporHuku», «l'onoceMeHHbIE
pactenus», «OpraHbl IIBETKOBBIX pacTeHui», «CxeMa pa3BUTHUA IKHUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIXY», «[IpocTeiimmey», «Kumeunononoctusiey, «llnockue uepu»,
«YUneHuctoHoruey, «PBIOBIY, «3eMHOBOTHBICY, «IIpecmbikaromuecs, «ITTueny,
«Mnekonuraromue», «Pa3Butue KuU3HM B apxeuckoul ape», «PazButme Ku3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThe KHU3HM B TMANE030MCKOM d3pe», «Pa3BuTue Ku3HU B
ME€3030MCKON 3pe», «Pa3BuTue Ku3HM B KailHO30MckoM »spe», «CoBpeMeHHas cucrema
OpPTraHUYECKOTO MUPAY.

Oo6opynoBanue: repOapu  PacTeHU pPA3THYHBIX OTIENIOB, KOJJICKIIMM HACEKOMBIX,
BIIQXKHBIC TIpenaparhl >KMBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUICKIIMH HTIIIOKOXXHX, CKEJIETHI
MO3BOHOYHBIX JKUBOTHBIX, 4yuela NTUI U 3Bepei, KOJIEKIUU OKAMEHENOCTEH, MOJIE3HBIX
MCKOITaeMBIX, MYJISIKH OPTaHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryanbHas JadopatopHasi padora «MojaenupoBanue onbsiToB Musepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTEe3a OPraHUYeCKUX COSIMHEHHUH B IEPBUYHON aTMochepe».

JlaGoparopHass pabora «/3ydeHue u ONHMCaHHWE MCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IpakTnueckass padora «l3yueHne ocoOeHHOCTEH CTPOEHUS PACTeHHUH pPa3HbIX
OTJIEIIOBY.

IpakTnyeckass  padora «/3yueHne  0oCOOEHHOCTEH  CTPOEHHS  MMO3BOHOYHBIX
JKUBOTHBIX).




Tema 5. IlpoucxoskaeHne Yeji0oBeKa — aHTPOIIOTreHe3

Paspgensl u 3anaun anTponosiorni. Meroasl aHTPOINOJIOTUH.

CraHOBIIEHHE TPEICTABICHUA O NMPOUCXOXKJIECHUU 4YeNOBEKA. Peaurnos3Hble BO33pEHMUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO uenoBeKa C JKUBOTHBIMU. (CHCTEMaTMYECKOE IIOJIO)KEHHE YEeJIOBEKA.
CBuaeTenbCcTBa CXOACTBA 4YEJIOBEKa C JKMBOTHBIMH: CPAaBHUTEIHHO-MOP(OIOrHYECKHE,
sMOpuosornyecKkue, (HU3HO0IOro-0MOXUMHUYECKHe, IMoBeAeHYeckne. OTIHuYus 4YelnoBeKa OT
JKUBOTHBIX. [IpAMOX0K/IEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbHOW CUCTEMBI.

JBwxymme cuibl  (pakTopbl)  aHTpONOreHe3a:  OWOJIOTHYECKHE,  COLUANIbHBIC.
CootHorieHre OMOJOTUYECKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaMU aHTpoIoreHe3a. Pannue yenoBekooOpa3Hbie 00e3bsHBI (IIPOKOHCYIIBI)
U paHHHE TMOHTUbI — O0IIUE MPEeIKH YeT0BEeKOOOPa3HbIX 00€3bsiH U JI0Jei. ABCTPaIONUTEKU —
JIBYHOTHE NpEIKH JroAe. YenoBek ymenslid, NEepBbIE U3TOTOBJICHUS OpyAMi Tpyna. Uenosek
PSAMOXOJSIITUN M MEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. YenoBek reiaenbOepreckuii —
o0l MpeoK HeaHIePTaIbCKOr0 YeJIOBEKa U YeJIOBEKa pa3yMHOro. YenoBek HeaHepTaibCKui
KaK BUJI JIIOJEH XOJOJHOTO KiIMMara. YemoBeK pa3yMHbI COBPEMEHHOIO THUIIA, JEHHCOBCKUU
YeJI0BEeK, OCBOSHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMHKA.

DBOJNIONUS COBPEMEHHOIO 4YenoBeKa. EcTecTBeHHBIM OTOOp B MOMYJSIMIX YeTOBEKa.
MyTanuoHHbIi mpouecc U noauMopdusm. [lonmynsuoHHbIe BONHBI, Apeiid reHOB, MUTPAIUs U
<« dexT ocHoBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeIIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiine pacel: eBporeoniHas (eBpasuiickas),
aBCTPAJIO-HErPOHIHAsA (PKBaTOpHAlIbHAsI), MOHTOJIOMIHASA (a3MaTCcKo-aMepHuKaHcKas). Bpems u
IIyTH pacCEeJICHWs 4YeloBeKa IO IuIaHere. EaMHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Mma. [IpucmocoOJeHHOCTh, uenoBeKa K  Pa3HbIM  yCIOBUSIM
OKpyXaromiei cpeapl. BiausHue reorpadguueckoil cpenbl U jpeiida reHoB Ha MOp(hOJIOTHIO U
(bU3HONOTHIO YeTOBeKa.

MexauciurnianHapabsie  MeToAbl B (u3WyecKkod (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASI ~ AHTPOINOJIOTUS M MAaJCOAHTPONOJIOTHSI  YEJIOBEUECKHX  MOMYJISLUM.
buoconuanpHple  HMCCIENOBaHWUS  NPUPOJBI  4enoBeka.  MccinepoBaHue — KODBOJIIOLMHU
OMOJIOTHYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

Hoprpetst: Y. Jdapsun, JI. JIuku, A. 4. Porunckuit, M. M. I'epacumos.

Tabmuubl ¥ cxeMbl: «MeTosbl  aHTpomoJiorTun», «['0JIOBHOM MO3r  YeloBeKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeNeT 4eloBeKa MU CKeNeT IMMIaH3e», «PyaumeHTsl u
aTaBU3MbD», «JIBIDKyIIME CHJIBI aHTPONOreHe3a», «ODBOJIOIUOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HemoBek yMenblit», «HenoBek NpAMOXOoIaIui», «/eHncoBCKUil 4eoBeK»
«Heangepraneipy, «KpomanboHIb», «lIpenku uemoBeka», «ITambl ABOIIONUAUA YEIOBEKaY,
«Pacsl yenosekay.

O6opyioBaHKe: MYJISKA OKAMEHEJIOCTEeH, MPeIMETOB MaTepUaIibHOW KYJIbTYphl IPEIKOB
4eJoBeKa, penponykiuu (pororpaduu) KapTuH ¢ MHQOIOrHMYECKMMU M OHOIEeHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YesloBeKa, poTorpaduy HaX0J0K MCKOMAeMbIX OCTAaTKOB YEJIOBEKa,
CKEJIET 4YeJIOBEKA, MOJIENIb Yepera 4YeJoBeKa M 4yepena MMMIIaH3€, MOJIENIb KUCTH 4YeJIOBEKa U
KHMCTH IIAMITaH3€, MOJIETIN TOPCA IPEIKOB YEJIOBEKa.

JlabopaTopHnasi pa6ora «l3ydeHne OCOOCHHOCTEH CTpPOEHHUs CKeleTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKIECHUEM.

IMpakTuyeckas padora «3ydeHre d3KOJIOrMYECKUX alanTaluid YeI0BEKa.




Tema 6. 3Jkojorusi — Hayka O B3aMMOOTHOIIEHHMSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CUCTEM C OKPYKAIOIIEH cpeaoi

3apoxaeHue © pasBuTHE OdKoyoruu B Tpyaax A. ['ymOGompara, K. @. Pymnee, H.
A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. Csizb
9KOJIOTHH C APYTUMU HayKaMH.

Metonsr 3konoruu. [loneBbie HAOMIOACHUS. DKCIEPUMEHTHI B YKOJIOTHH: MPUPOIHBIC U
naboparopHbie. MozenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKpY:Karollel cpeibl: JOKaIbHBIH,
PETHOHANIBHBIN U TII00ATBHBIH.

3HaueHue SKOJIOTUYECKUX 3HAHHUM ISl YeloBeKa. DKOJIOTMYECKOe MHUPOBO33PEHHE Kak
OCHOBAa CBA3€H YeJIOBEYECTBA C MNpUponod. POpMHUpOBAaHUE DKOJOTMYECKOM KYJIBTYphl M
9KOJIOTMYECKON TPAaMOTHOCTH HACEJICHHUS.

JdemoHcTpaunu

Hoptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. CeeproB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuiet u cxembl: «Pa3nensl skonorun», «Mertonbl 3kojgoruny, «Cxema MOHUTOPUHTA
OKPYXaIOIIEH CpeabD».

JlabopaTopHas padoTa «/3ydyeHrne METOJ0B 3KOJIOTMYECKUX HCCIEOBAHUIN.

Tema 7. Opranu3msl 4 cpeaa o0UTAHUS

Okonorndyeckue (akropel M 3aKOHOMEpHOCTHM MX JeictBusa. Knaccubukanus
OKOJIOTHYECKUX  (aKTOpOB:  aOMOTHYECKHWe, OWOTHYEecKHe, aHTpomnoreHneie.  OOmue
3aKOHOMEPHOCTU JeUCTBUA 3Kojoruueckux ¢akropos. IIpaBmio munumyma (K. IlInpenrens,
1O. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOHMOHTHBIC OPTaHU3MBI.

Abuotnueckue Gaxkropbl. CBeT Kak 3konoruyeckuii paxrop. JlelcTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M JKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas posb csera. DoTonepuonnsm.

Temnepatypa kak skojornyeckuil Qaxrtop. [leiicTBue Temmneparypbl Ha OPIraHU3MBI.
[ToKuIOTEPMHBIE U TOMOHOTEPMHBIE OPTAHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak skosornueckuit gakrop. [IpucrnocoOneHuss pacTeHuil K MOAepKaHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuii mo oTHouleHHto K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAs, TTyOMHHas
MOJIIOYBEHHAsA, BHYTpPHOpPraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOEHHOCTH cpej] OOWUTaHus
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HbIX cpejiax.

buonoruueckue putmbl. BHemnune u BHyTpeHHHE puUTMbl. CyTOYHBIE W TOJUYHBIE
put™Msl. [Iprcnoco01eHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUN KU3HU.

XKuznennnle ¢popmbl opranu3mMoB. [lonstue o xu3HeHHON (opme. Ku3HeHHbIE HOPMBI
pacTeHH: NepeBbs, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHUE TPaBBL.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THUAPOOMOHTBI, T€OOMOHTHI, a’3poOHOHTHL. (OcobeHHoCTH
CTpOEHUs U 00pa3a KU3HU.

buotnueckne ¢daxkTopel. Buumbl OMOTHYECKHMX  B3aUMOJCUCTBUI: KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, koomneparus, MyTyaju3M, KOMMEHCATU3M
(kBapTHpaHTCTBO, HaxJieOHM4YecTBO). Herpoduueckue  B3aumoneHCTBUS  (TONMHUYECKUE,
dopuueckue, abpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUN Ui CYyIIECTBOBAHUS
OpraHu3MoOB B cpesie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpaumuu

Tabmuibl U cxembl: «IKoJoruueckue GakTopbDy, «CBETOBOM CHEKTP», « IKOJIOTHUUECKUE
IPyIIBI )KUBOTHBIX IO OTHOLLIEHUIO K CBETY», « TeNI0KpOBHBIE JKUBOTHBIEY, «X0JIOAHOKPOBHBIE
KUBOTHBIEY, «DU3NONOrMYECKre aJanTalli >XUBOTHBIX», «Cpenbl oOWTaHUS OPraHU3MOBY,
«buonornyeckue puTMbD, «KuzneHusie GopMbl pacTeHU», « Ku3HeHHbIe (POPMBI JKUBOTHBIX),




«DKocucTeMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOrO Jecay, «llenu mutanusy,
«XwumungectBoy, «llapazutuzmy, «Konkypenmus», «Cumonosy», « KomMmeHcanmzmy.

OO6opynoBanue: repdapu pacTeHUHW M IKUBOTHBIX, IPHUCIIOCOOJEHHBIX K BIIUSHHUIO
pa3IMYHBIX  JKOJOTHYECKHX  (akTopoB, TepOApUU  CBETONIOOWMBBIX, TEHETIOOWBBIX U
TEHEBBIHOCIIMBBIX PACTECHUMN, CBETOIIOOMBBHIC, TCHEIIOOMBBIE M TCHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapud ¥ KOJUICKIIMH TEIJIOMIOOMBBIX, 3UMOCTOWKHX, MOPO30YCTOMUNBBIX
pacTeHWi, dydela TTHUIl W 3Bepel, repOapuu pacTeHHH, OTHOCSIIMXCA K Trurpoduram,
kcepouram, me3oduTaM, KOMHATHBIC PACTEHHS MAHHBIX TPYII, KOJUICKIIMH >KHBOTHBIX,
oOMTaONIMX B Pa3HBIX Cpelax, repOapuu M KOJUICKIIMM PACTEHUN M KUBOTHBIX, 00JIaIar0IINX
YepTaMu TIPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCJIOBHM JKU3HU, TepOapuu u
KOJUICKIIMA PACTCHWH W >KMBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMHM JKUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBHUSX.

JlaGopaTopHas padoTa «BrIsBIecHUE TPUCTIOCOOICHHI OPTAaHU3MOB K BIIMSIHUIO CBETaY.

JlabopaTopHasi pa6ora «BpisiBIeHHE NPUCTOCOONCHUI OPraHU3MOB K  BIIHSIHHUIO
TEeMITepaTypPbD».

JlabopaTopHasi padora «AHATOMUYECKHME OCOOEHHOCTH pPACTEHUH U3 pa3HbIX MECT
OOUTaAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIAIMI

DKOJOTHYECKHE XapaKTepUCTUKH momysiuu. [lomymsmus kak Ouonornyeckas cucreMa.
Ponp HeogHOpOMHOCTH cpenbl, PU3HUYECKUX OaphepoB W OCOOECHHOCTEW OWOJIOTUW BHJIOB B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJIsiiuii. OCHOBHBIE TTOKA3aTENIN MOMYJISINH:
YHUCIIEHHOCTb, IUIOTHOCTb, BO3pAacTHas W IOJOBas CTPYKTYypa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUS.

Dkojorudeckasl CTpykTypa nomyisiuu. OleHKa YMCICHHOCTH MOMmyssiiuu. JuHamuka
NONYJIALMY U €€ peryysiiuus. buotndeckuil noreHuuan nonyasuuu. MoaenupoBaHue TMHAMUKA
nomyssinuu. KpuBble pocta uucieHHocTH mnomyisiuuu. Kpuble BbDkuBaHus. Perymsnus
YUCIEHHOCTH TOMYJSIUNA: POJb (PAKTOPOB, 3aBUCIIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJoru4yeckue crpareruu BuaoB (r- u K-crparerun).

ITonatue 00 »kojoruyeckoi Huie Buaa. MectooOuTaHue. MHOroMepHas MOJENb
skosornyeckod Humm k.M. Xarunacona. Pazmepsl skomorudyeckoi HUM. [loTeHnmansHas u
peann30oBaHHAas HUIIU.

Bun xak cucrema nonyisanmii. Apeansl BUAOB. BBl M HMX KU3HEHHBIE CTpPATErMM.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS W MUIpalMid >KUBOTHBIX. buojormyeckue WHBa3UU
Yy>KE€pPOJIHBIX BUJIOB.

JdemoHcTpaunu
Hoprper: /Ix. . XaTuyuHCOH.
Tabauibr 51 CXEMBI: « DKOJIOTHYECKUE XapaKkTepPUCTUKHU MIOMY IS,

«IIpocTpaHCTBEHHAass CTpyKTypa Momyisiuun», «Bo3pacTHble mNHpaMuabl  MOMYJSIUNY,
«CKOpOCTh  3acelieHHsT TOBEPXHOCTH 3eMJIM  pa3UYHBIMH  OpraHusmMamu», «Mojaensb
skosiorndeckoit Humu JIx. M. XaTauHcoHay.

ObopynoBanue: repoapun pacTeHNUN, KOJUIEKITUN KUBOTHBIX.

JladopaTopnasi pa6ora «IIpucmocoOiaeHus ceMsH pacTeHUN K PacCEeIECHUIO.

Tema 9. DxoJ10rus co00MECTB. IKOJOTHUECKHE CHCTEMbBI.

CooOmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MeXAy OpraHM3MamMH B
OuoleHo3e.

OkocuctemMa kak OTKpbiTasg cuctema (A. JDxk. Tencnu). DyHKUMOHANBHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: NPOAYLEHTBI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.



Tpoduyeckue nenu u cetu. AGuornyeckue 610ku 3kocucTeM. [1oUBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BeLECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTed JKOCUCTeMBbl. buomacca W mpoAyKius. ODKOJIOTMYECKHE
MIUPAMU/JIbI YUCEIl, DMOMACCHI U SHEPTHH.

Jlunamuka 9KOCUCEM. Kamacmpodghuueckue nepecmpouxu.
@nykmyayuu. HanpaBieHHbIe 3aKOHOMEPHbBIE CMEHBI COOOIIECTB — CyKieccuu. IlepBuuHble U
BTOpPUYHBIE CYKIIECCHM M UX HPUYUHBL. AHTPOIOIeHHbIE BO3JCHCTBUS Ha CYKIIECCUU.
Knumakcnoe coobmectBo. buopaznooOpasue u 1MOJHOTa KPYroBOPOTa BEIIECTB — OCHOBA
YCTOWYMBOCTU COOOILIECTB.

[Ipupoanble 3KOCUCTEMBI. DKOCUCmeMbl 03Ep U peK. DKOocucmemvl Mopeli U OKeaHo8.
Dxocucmemvl myHop, 1ecos, cmenell, nyCmMvlHb.

AHTpPOIIOT€HHbIE  3KOCUCTEMBI. Arposkocuctema. ArponeHos. Paznmnuus wmexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oposckas ¢opa u dayna.
CunanTponuzanus ropojackoi ¢ayHbl. buonornueckoe #  XO34WCTBEHHOE 3HAYEHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (POPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWUCTBUN  OpraHU3MOB B
aKocucTeMax. Ponbv  kackaonoco spgexma u 6udos-30uduxamopos (Kiouesvbix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPruM U  BELIECTB MEXAY CMEXKHBIMU
OKOCHUCTEMAaMH. Y CTOMYHMBOCTH OPraHU3MOB, IMOMYJSLMA UM 3KOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPONOTCHHBIX BO3/IEHCTBUH.

Mexanusmbl  8030elicmeus  3a2psA3HeHUll  pA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeus. MeToqoI0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX 3KOCUCTEM.

JdemoHcTpaunu

[optpert: A. [Ix. Tencnu.

Tabnuie! 1 cxembl: «CTpykTypa OMOLIEHO03a», « IKOCHCTEMA IIUPOKOJIUCTBEHHOTO JIECay,
«IJKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAJIBHBIE TPYNIbl OPraHU3MOB B OJKOCHUCTEMEY,
«KpyroBopor BemectB B 93kocucteme», «llemn mwmTanus (macTOWIIHAs, AETPUTHAS)Y,
«OKoJoTHYecKas MUpaMuIa Yucem», « IKOJIOrndeckas nupamuia OMoMacch», « DKOJOrHUecKas
nupamuja sHeprum», «OOpasoBanue Ooiora», «llepBuunast cykueccus», «BoccraHoBieHnue
Jeca Iociie MoXkapa», «IKOCHUCTEMa 03epa», «ArpoueHo3», «KpyroBopoT BelIECTB M IOTOK
SHEPruM B arpoueHose», «IIpumepsl ypooskocucTem».

Ob6opynoBanue: repbapuy pacTeHUi, KOJUIEKIIMM HACEKOMBIX, dydesia HTHIl U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IpakTnueckas padora «/I3yyeHue u onrcanue ypoo3KOCHCTEMBDY.

JlabopaTopHas padora «/3ydenue paznooOpa3usi MEJIKUX TMOUYBEHHBIX WICHUCTOHOTUX
B Pa3HBIX 3KOCHCTEMAX.

IKCKypeus «IKCKypcHsl B TUIIMYHBIA OuoreoneHos3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€po, 00JI0TO)».

DKCeKypcHst « IKCKYPCHsI B arpodKOCUCTEMY (Ha TOJI€ UK B TEITMYHOE XO35HCTBO)».

Tema 10. buocdepa — rinodanbHast 3KocucTEMA

buocdepa — obmierranetaprast 06os0uka 3emMii, TA€ CYIIECTBYET WJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTHe npeacraBnenuii o buochepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocepe. Obmactu 6uocheps u e€ cocras. JKupoe BemecTBo Onocdeps U ero GyHKINU.

3aKOHOMEPHOCTH CyllecTBOBaHUs Onochepsl. OcobeHHOCTH OUocheps! Kak ro6aaIbHON
sKkocucTeMbl. J[uHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl BemiectB u
OMoreoXMMHYECKHe UKIBI (YIiiepo/a, a3ota). PUTMHUUHOCTS siBIeHU# B Ouocdepe.



3onanbHOCTh Ouochepsl. [TonsTue o Onome. OCHOBHBIE OMOMBI CYIIIH: TYH/PA, XBOWHBIE
Jeca, CMEIIaHHbIe M IIMPOKOJIUCTBEHHBIE Jieca, CTEeMH, CaBaHHBI, MYCTHIHU, TPOIIUYECKHE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U YKUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa u (QyHKIOUS JKHBBIX CHCTEM, OIIEHKA HMX PECYpPCHOTO TIOTEHIHMANa |
OuochepHBIX QYHKIIHA.

JdemoHcTpaunu

[Toptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuet u cxembl: «I'eocdepsr 3emumy», «KpyroBopot azora B nmpupoze», «Kpyrosopor
yriiepojia B nmpupojie», «Kpyropopot kuciaopoaa B npupojae», «KpyroBopoT BOABI B IPUPOIE,
«OcHoBHBIe OuoMbl cymmy», «Knumatudeckue mosica 3emnn», «Tynnpay, «Taiiray,
«Cwmemannbii  nec», «lllupokomuctBenubili jec», «Cremnby, «CaBanHa», «IlycTbiHs,
«Tponmyecknuii nec».

ObopynoBanue: repoapuy paCTeHUH Pa3HbIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek M OKpy:Kamomas cpeaa

DKOJIOTHYECKHEe KPH3UChl M HMX MpUYMHBL. Bo3zaeiictBue uenoBeka Ha Ouochepy.
3arpsisHeHUE BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymienne noussl. OXpaHa NOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpOIIOTEHHOE BO3JEHCTBUE HAa PACTUTENbHBIM M KUBOTHbIM Mup. OxpaHa
PacCTUTENBHOTO M )KMBOTHOI'O MUpa. OCHOBHBIE MPUHLIMIIBI OXpaHbl MpUpoibl. KpacHble KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputropuu (OOIIT). boranuyeckue caabl U 300JI0THYECKUE
MapKH.

OcHOBHbIE TPUHIMIIBI YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA U NPUPOIbl. PalionanbHoe
IPUPOJONOIL30BAaHUE M COXpaHEHHe OHOJOrM4ecKoro paszHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH INI00AJBHBIX SKOJIOIMYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3Hca
U €ro BEpOSITHBIE MOCIEACTBUS.

Pa3Butue METOJI0B MOHHUTOPHHTA pa3BUTHSA OMAaCHBIX TEXHOTEHHBIX
npoueccos. CucmemHule UCC1e008aHUs. nepexooa K pecypcocbepezarowell u
KOHKYPEeHMOCnocobHotl  sHepeemuxe. buonocuueckoe  pasnoobpazue  u  b6uopecypcuwl.
Hayuonanvuvie ungopmayuonnvie cucmemsi, obecneuusaroujue 0ocmyn K uHgpopmayuu no
COCMOSIHUIO  OMOeNbHbIX U008 U dKkocucmem. (OcCHO8bI dKopeaburumayuy 3KOCUCMeEM U
€cnoco608 6opvbOBI ¢ buonospedcoeHusMU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemoHcTpauuu

Tabmuuel W cxeMbl: «3arpsizHeHre  aTMocdepbl», «3arps3HeHue ruapocepsn,
«3arpszHeHue mnouBbl», «llapHukoBbll  3ddexT», «Ocobo oxpaHseMmble NPUPOJHBIE
TEPPUTOPUNY, «Mozenn yrnpasisieMoro MUpay.

OOGopynoBanue: ¢hotorpaduu oxpaHsieMbIX pacTeHHI U KUBOTHBIX KpacHoit kauru Poccutickoi
®enepanun, KpacHol KHUIM peruoHa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3yJbTaTaM OCBOEHHs OOYYaroIUMUCS
IIPOrpaMM CpeTHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MPOrpaMMBbI MO OMOJIOTUH BBIIECICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HaHHME OOYYaroIIMMHCS  POCCUMCKOW  IpaKAaHCKOU
UJECHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH u
CaMOOIIPENICNICHUIO, HaluYyue  MOMUBAyuU K 00y4YeHHIO OuOoJIOTUY, YeneHanpasieHHoe



pazeumue BHYTPEHHUX YOKIEHUN JTUYHOCTA Ha OCHOBE KITFOUEBBIX IICHHOCTEH MU HCTOPHUYECKUX
TPaiULU{ pPa3BUTHS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YUYAIONTUXCS
PYKOBOJICTBOBAaTbCS B  CBOCH  JCATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTAaHOBKAMH,
MPHUCYIIMMH CHUCTEME OHMOJIOTHYECKOTO 00pa30BaHUs, Haluuue NpasoCco3HaHusi dKOJIOTUICCKON
KYJBTYPBI, CHOCOOHOCMU CIasumb NEIH U CTPOUTH )KU3HECHHBIE TUTAHBI.

JIM9HOCTHBIE PE3YJIbTAThI OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JOCTUTAIOTCS B CIUHCTBE
y4eOHOM W BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUHM C TPAJAMIIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIBTYPHBIMU, UCTOPHUECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
o0IecTBe MpaBWIAMH W HOPMaMH IOBEJIEHUS M CIOCOOCTBYIOT IpOIleccaM CaMOITIO3HAHUSA,
CaMOBOCIUTAHUS M CaMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEHW MO3WLIMHU JIMYHOCTH, ATPUOTHU3MA U
YBOXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TpyJa W CTapiieMy IOKOJICHHUIO, B3aHMHOTO
YBOXKCHHS, OEPEeKHOTO  OTHOIICHHUS K  KyJIbTypHOMY  HACJIEOUI0O U  TPAJUIHUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTO npeaMeTa « BuoJIoTHs JOKHBI OTPakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIMUXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOCKJICHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO ONbITa M OIbITa ACSITEIHbHOCTH B IPOLIECCE pPeau3allii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEILHOM IEATEIILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TIO3UIMKM OOydYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUICKOI0 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOs3aHHOCTEH, yBaXKCHUE 3aKOHA |
MIPaBOMIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATEILHOCTH IIPH CO3JaHUH YUEOHBIX ITPOCKTOB,
pelIeHNN y9eOHBIX M IMO3HABATEIIBHBIX 33124, BRITIOJTHEHUHN OMOJIOTUYECKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TO3HMIIMIO 110 OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHHE YyYUTHIBAaTh B CBOUX JICHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMU yOXKIEHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIIbHBIM
MOJIOXKCHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBITTOJHEHHUS YUYEOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYX JACHUU CIIOPHBIX BOIPOCOB OUOIOTHYECKOTO COICPKAHUS,

TOTOBHOCTh K TYMaHUTapPHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUNUCKOMN TPa’KIaHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Inepel PonMHON, TOpAOCTH 3a CBOM Kpal, CBOXO
Ponuny, cBOM fA3BIK M KYJIBTYPY, MPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K TMPUPOJHOMY HACICAUI0 W TaMSITHUKAM TPUPOJIBI,
JOCTH>KeHHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBICHHE U PAa3BUTHE
OMONOTUY, MOHUMAaHHS 3HAYEeHUsI OMOJIOTUU B TIO3HAHHUH 3aKOHOB MPUPO/IBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uaeitHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHro u 3ammre (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEIICHHS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlUIO U IPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;



OTBETCTBEHHOE OTHOUIEHWE K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *KU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHUI;

[MOHUMAaHHE SMOLMOHAIIBHOIO BO3JACMCTBUS AKUBOM IPUPOABI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQXEHHUIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE MPOSBIISTH
KaueCTBA TBOPYECKOM JIMUHOCTH;

5) pu3nyeckoro  BocHUTAaHUs, (OPMHPOBAHMS  KYJbTYPbl  310POBbS W
3MOLMOHAJIBHOIO 0JIArONOJIyYHs:

MMOHMMAHKE U PeaTn3aIys 3I0pOBOro U 0€30MmacHOTo 00pa3a KU3HU (310pOBOE MUTAHUE,
coOI0ZieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
peryispHas (Qu3MYecKass AaKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE IIEHHOCTU TMPAaBWJI WHIAUBUAYAJbHOTO W KOJUIEKTUBHOTO ©O€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0OPOBbIO U )KU3HU JIIOACH;

OCO3HAHUE TOCJCACTBUN W HENPUSITHS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUS aIKOTOJs,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT'0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEIBbHOCTH  TEXHOJIOTMYECKOM W COUUAIBHOMU
HAIPaBIEHHOCTH, CIOCOOHOCTh MHULIMHUPOBATH, TUIAHUPOBATh U CAMOCTOSITENIbHO BBINOJIHATH
TaKyIo JCSITeIIbHOCTD;

MHTEpEC K pa3nu4HbIM chepam mpodeccruoHalIbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIIei mpodeccun u peaan30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BAaHUIO HA MPOTSIKEHUH BCEH
KU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMUSI:

9KOJIOTUYECKH 11€JIeCO00pa3HOE OTHOIICHUE K MPUPO/I€ KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYILECTBOBAaHMS;

TIOBBIIICHUE YPOBHS IKOJIOTHYECKOW KYJBTYphl: MPUOOpPETEHUE OMbITA TUTAHUPOBAHMS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TOCIEACTBUN JJIs1 OKPYKAIOILIEH CPEbL;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTUUECKUX MPOOJIeM U MyTeil UX PEIICHHUS;

CIOCOOHOCTH MCIONB30BaTh MPHUOOPETaeMble MPU U3YUYECHUH OMOJIOTHH 3HAHUS U YMEHUS
MpU pEeIIeHUH TPOOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM IMPUPOIOINOJIB30BAaHUEM (COOIIOIEHNE
MpaBuJl MOBEICHMS B MPUPOJIC, HANPABJICHHBIX Ha COXPAaHEHHE PAaBHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJIOB, IKOCHCTEM, OHOoCchepsl);

AKTUBHOE HENpUSATHE ACHCTBUMN, MPUHOCALIMX BpPEJ OKpYXarolled NPUPOAHOU cpene,
yMEHHE MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUUECKHE TOCIEACTBUS MPEIPUHUMAEMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJU4he Pa3BUTOTO HSKOJOTUYECKOTO MBIMUICHHUS, IKOJIOTHYECKON KYJIbTYphI, OIBITA
JIEATETbHOCTH  SKOJOTUYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM W COIMAIBHON MPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKONU HAIPaBIEHHOCTH;

8) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAayKd M OOIIECTBEHHOM TIPAKTUKH, OCHOBAHHOTO Ha JHUAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE  SI3BIKOBOM M YHTATEIIbCKOM  KYJIbTYpbl ~ Kak  CpPEICTBa
B3aUMOJICUCTBUS MEXKIY JIIOJIbMH U MTO3HAHUS MUPA;



MOHUMaHuEe crhenu@UKU OMOJIOTHU KaK HayKd, OCO3HaHMs €€ ponu B (hopMUpOBaHUU
panroOHAJIbHOI'O HAYYHOT'O MBIIUICHHA, CO3JaHUN LCJIOCTHOIO NPCACTABIICHUSA 06 OKpYIKaroumem
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUHM IPUPOJIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOM IUBIIIM3ALMU: 00€CIICUCHHUSI
HOBOI'O YPOBHA pPasBUTHA MCIUIHWHBI, CO3AaHUC TCPCIICKTHBHBIX 6HOT€XHOHOFHﬁ, CHOCO6HBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 INI0OATBHBIX
HKOJIOTHYECKUX MPOoOIIeM U obecrieueHus epexoaa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIHLHOMY
HCIIOJIb30BAHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TIOJTYUYCHUH OMOJOTUYECKUX 3HAHUH B IEJIAX MMOBBIIICHUS 00IIeiH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOHl TI'PaMOTHOCTH, KaK COCTAaBHOM 4YacTu (YHKIIMOHATbHON
IpaMOTHOCTH 00ydJaronmxcs, popMupyemMoi npu u3y4yeHun OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJIB30BaTh IMOJydyaeMble 3HAHUS I aHalIM3a W OOBACHEHHs SBJICHUUN
OKPYXAIOIIer0 MHUpPa M MPOUCXOJAMIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKIIIOYCHNA Ha OCHOBC HAyYHBIX q)aKTOB U HUMCIOIIMUXCA HdaHHBIX C LCJIbIO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJBh30BaTh OMOJIOTMYECKHE 3HAHUS Ui PEIICHHS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAaHHUEC IICHHOCTHU HaquOfI ACATCIIBHOCTU, TOTOBHOCTL OCYHICCTBJIATL NPOCKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPBIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAaHUW 1O OHOJOTMUM B COOTBETCTBUU C IKU3HEHHBIMU
HOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATbHI

MeTtanpeameTHble pe3yibTaThl OCBOCHUsI yueOHOro mnpenMera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS  MMPOBO33pEHMsSI  OOYYAIOIIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPAXKAIOIINE LEJIOCTHOCTh HAyYHOUM KapTHHBI MHpa
U cnenuduKy MeTOI0B MO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAyuYHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCClleloBaHUe, HAOII0/IeHUE, U3MEPEeHUe, HSKCIEPUMEHT U JApYTHe); YHUBEpCalbHbIE
yueOHble JeicTBUS (TMO3HABaTEIbHbIE, KOMMYHHUKATUBHbIE, PETYJIATUBHBIE), 00ecreunBaoIIne
¢dopmupoBaHne (YHKIMOHAIBLHON I'PAaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMU OOYy4aroIInuXcs;
CIIOCOOHOCTh o0y4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

B pesynbrate u3ydeHuss OMOJOrMM Ha YpPOBHE cpenHero oomiero oOpa3oBaHuUs Yy
obOyuaromerocss OyayT copMUpPOBaHBI MMO3HABATEIIbPHBIC YHHBEPCAIbHBIC YUEOHBIC ICHCTBUA,
KOMMYHHUKATHBHbIE YHUBEpCaJIbHble YyueOHble JEHCTBUSA, pEryJISITUBHBIE YHHMBEpCAJIbHbIC
yueOHbIe AeMCTBUSI, COBMECTHASI 1€ATEIbHOCTD.

MeramnpeaMeTHble pe3ysibTaThl OCBOEGHHUS MPOrpaMMbl CPeJHEro oO0Inero odpa3zoBaHus
JOJI’KHBI OTPAXKATh:

OBJ1ajieHUe YHUBEPCAIBLHBIMHI Y4eOHBIMHU N03HABATEILHBIMH JIEHCTBUSIMU:

1) 6a3oBble JJoruuecKue AeicTBUs:

CaMOCTOSATENIbHO (OPMYJIMPOBATH U AKTYyaJM3UPOBaTh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;



UCTIONIB30BATh IIPU OCBOCHWM 3HAHUH TNPHEMBI JIOTHYECKOTO MBIIIICHUS (aHANN3a,
CHHTE3a, CpaBHEHMA, KIACCU(PHUKAIMHU, OOOOIIEHHsS), PACKPBIBATh CMBICT OHOJOTHYECKUX
HOHSATHHN (BBIICIATH UX XapaKTepHBIC MPU3HAKH, YCTAaHABIMBATH CBSA3U C JPYTHMH MOHITUSIMH);

OTIpENIeNIATh LIEIH JEATeNbHOCTH, 33/JaBas IMapaMeTpbl U KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMH LIEJISMH;

UCIOJIBb30BATh OMOJIOTUYECKHE MOHATUS il OOBSICHEHUS (PAKTOB U SIBICHUU KUBOMH
HPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 AaHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B PAacCMAaTPUBAEMBIX SIBICHHUAX, (OPMYIHUPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

IPUMEHSATh CXEMHO-MOJIEIBHBIE CPEICTBA ISl TIPE/ICTABICHUS CYILIECTBEHHBIX CBSI3CH U
OTHOILIEHHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUMI Pa3HOro poja,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX HICTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMBbl ¢ Y4ETOM aHAIM3a HUMEIOIIUXCA
MaTepUaIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B AEATEIBHOCTb, OICHWBATH COOTBETCTBUE PE3YJIBTATOB IEIISIM,
OLICHUBAThH PHCKHU TOCIIE/ICTBUI ACATEILHOCTH;

KOOP/JMHUPOBATh M BBIOJHATE PabOTy B YCIOBUSIX pEATBbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIEeM.

2) 6a30BbIe HCCIEI0BATENBCKHE T€HCTBUS:

BJIQJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEIILCKOM U MPOCKTHOW JICATEIIbHOCTH, HAaBBIKAMU
paspeuieHus mpooieM, CocoOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHHs TPAKTHYESCKHUX 3a/1a4, TPUMEHEHHIO Pa3JIMYHbIX METOIOB TIO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHAbI ACATCIIBHOCTU IO IMOJYYCHHMIO HOBOI'O 3HAHHA, €TI0
UHTEPIPETAINHU, MPEOOPA30BAHUI0O U MPUMEHCHHUIO B YYEOHBIX CUTYAIMsIX, B TOM YHUCIE TPU
CO3JaHuun yqe6HI)IX " COLMAJIBHBIX IMPOCKTOB,

(bopMHUPOBATh HAYYHBII TUIT MBIIIJICHHS], BIAJAETh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU
IIOHATUAMHU U METOJJaMHU,

CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTEIbHON AEATEIHLHOCTH U
JKU3HCHHBIX CUTYAllUAX;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3U W aKTyallM3UpOBaTh 3ajady, BBIIBUTATH
THUIIOTE3Y eé pelICHUA, HaXOAWUTb AaprymMEHTBI JJIsI JO0Ka3aTCIbCTBA CBOUX YTBep)K)IGHI/II\/'I,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIIM3UPOBATL IIOJYUCHHBIC B XOJA€ PCHICHUA 3adadyu pPE3yJIbTaThbl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIAThH 1IEJICHANPABICHHBIN MOWCK MEpPEeHoca CPEICTB U CIIOCOOOB ACUCTBUS B
poQEeCCHOHATIBHYIO CPEey;

yMEeTh TEPEHOCUTh 3HAaHUA B T[O3HABATEIbHYIO M MPAKTHYECKYIO  OO0IacTH
KHN3HEACATCIIBHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BbIJIBUT'aTb HOBBIC HJCH, NpCjiaraTb OPUTHHAJIBHBIC IMOAXOJbl W PCHICHUA, CTAaBHUTH
pOOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHUS.

3) padora c unopmaumei:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHMKAX MH(OpManuu (TeKCTe yuyeOHOTro mocoous,
HAyYHO-TIOMYJIIPHOM JIUTEpaType, OMOJOTHYECKUX CIIOBAPSAX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPANIUYHBIX BUIOB U (POpM
MMpEaACTaBJIICHUSA, KPDUTUYCCKHU OLICHHUBATDH eé JOCTOBCPHOCTDb U HETIPOTUBOPCUHUBOCTD,



(GbopMynaMpOBaTh 3alpochl M NPUMEHATH pa3IMYHble METOABI IPHU IMOUCKE U OTOOpe
O6uonornyeckoit nHGopMaIy, He0OX0IUMOM /IS BHIIOJTHEHUS yUeOHBIX 3a/1a4;

IPUOOpETaTh OMNbIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY IpPEACTaBIECHUS OHUOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KauyecTBE CpeJCTBA IpU pabore ¢ OHOIOruyecKon
uHpopMaLrel: TPUMEHATh XUMHYECKHe, (PU3UYeCKHe U MaTeMaTU4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U IMPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISTHOCTH;

BJaJIeTh HAaBbIKAMM pAcllO3HaBaHMs W 3aIlIUThl MHPOpPMaLUU, HHGOPMALMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBl1ajleHHe YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH J1€fiCTBHUSIMM:

1) ooenne:

OCYIECTBIIATh KOMMYHHKAIIUK BO BCeX chepax jKU3HHM, aKTHBHO YYaCTBOBATH B THAJIOTE
WM JIMCKYCCHH TI0 CYIIECTBY OOCY»XIaeMOi TeMbl (YMCHHE 3a/1aBaTh BOIMPOCHI, BBICKA3BIBATH
CY)K/ICHUSI OTHOCHUTEIBHO BBITIONHEHUS MPEUIaraeMoil 3a1a4yd, Yy4YUTHIBATH HHTEPECH U
COIIACOBAHHOCTb MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalTbHBIC CPEACTBA OOIICHHS, MOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, NPCAIOCBIIIOK BO3SHUKHOBCHHUSA KOH(l)JH/IKTHI)IX CI/ITyaIII/If/’I, YMETH CMATYATDh KOH(bJ'II/IKTBI n
BECTH MIEPETOBOPHI;

BJIAZICTL PAa3JIMYHBIMHA cnocobamu O6HIGHI/I$[ n B3aHMOI[efICTBH?I, IIOHUMAaTb HaMCPCHUA
APYTUX JFOJCH, TPOSBISITh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOM (opme
(OpMyIIHPOBATH CBOM BO3PAKCHUS,

pa3BEPHYTO W JIOTUYHO W3JIaraTh CBOK TOYKY 3PCHHUSI C HCIOIb30BAHHEM SI3BIKOBBIX
CPEZICTB.

2) COBMECTHAS JIeSITEIbHOCTD:

MMOHUMATh U UCNOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U UHJIUBUIYaJbHOW pabOTHI MpU
peleHny OMoNIOrnYeckoil mpoOieMbl, 000CHOBBIBATh HEOOXOAMMOCTb MPUMEHEHHS TPYTIOBBIX
¢dbopM B3aMMOENCTBYS IPU peLIEHUH y4eOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JECUCTBUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH LE€JIM COBMECTHOM J€ATENbHOCTH, OPraHMW30BbIBaTh U KOOPAMHHUPOBATH
JIEUCTBUSA MO €€ INOCTHUKEHMIO: COCTAaBIATH IUIAH JEHUCTBUHM, pPACIPENENIATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThl;

OLIEHMBATh Kau€CTBO CBOErO BKJIAJIa U KaXKJOI0 YYaCTHUKA KOMaH/Ibl B OOIINI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBBIE NPOEKTHI, OLIEHUBATh MJEU C MO3WULMH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PAa3IUYHbIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU JA€HCTBUAMM:

1) camoopranmn3anms:

HCIIOJIL30BAaTh OMOJIOTHYECKHE 3HAHUS JUIA  BBISABIICHUS np06neM N UX PCIICHHA B
KM3HEHHBIX M yUEOHBIX CHTYaIUIX;



BbIOMPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUH 1IEJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JEUCTBUSX M IOCTYIIKaxX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPYXKarOUIHX;

CaMOCTOSITEJIbHO OCYILLECTBIISITh [103HABATEIbHYIO JESATEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 0O0pa30BATEIBHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJILHO COCTABJISAITh IUIAH PELIEHUs ITPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTyaLUsM;

pacImpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO LIMPOKOW HPYIUIMH B pPa3HbIX
o0JacTsX 3HaHUH, IOCTOSIHHO IOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHBBI B JEATEIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HABBIKAMH ITO3HABATEIILHON PeICKCHN KaK OCO3HAHMS COBEPIIIAEMbIX JACHCTBUI
W MBICIIMTCIIbHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/IfI, HUCITOJIB30BATh HpI/IéMI)I peq)HeKCI/II/I
TSl OLICHKH CHTYAIlHH, BHIOOpA BEPHOTO PEIIICHUS;

YMETH OUCHHUBATL PUCKHU U CBOCBPEMCHHO INIPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

MPUHUMATh MOTHUBBI M APT'YMEHTBI IPYTUX [IPU aHAIN3E PE3yJIbTaTOB JACATCIbHOCTH;

3) npuHsITHE CeOsl H APYIHX:

IIPUHUMATD ce0sl, TOHUMasi CBOU HEJAOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYTroro 4eJ0BeKa.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3yibTaThl OCBOEHHS COjepKaHHs ydyeOHoro mpeamera «buonmorus» Ha
yriayO0iaéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrnieyeHue npodUIBLHOTO
o0yueHust oOyuaroruxcst Ouosoru. OHU BKIIIOYAOT: crenuduyeckre s OMOJOTHH HayuHbIE
3HaHMS, YMEHUS M CHOCOObI JEHCTBUI IO OCBOEHHIO, MHTEPIpPETALUU U MPeoOpa3OBaHUIO
3HAHWUM, BUJBI JEATEIBHOCTH MO MOJTYYEHHIO HOBBIX 3HAHMW M UX NMPUMEHEHUIO B PA3JIMYHBIX
y4eOHBIX, a TaKKe B PEATbHBIX IKU3HEHHBIX CHUTyauusx. llpeamerHble pe3yibTaThl
IIPEJICTaBIIEHBI 110 TOAaM U3yUYEeHUS.

[IpenmeTrHble  pe3ynbTaThl OCBOeHUs yueOHoro mpenmera «buonorus» B 10
KJlacce NOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B MO3HAHWU 3aKOHOB MPHUPOJBI U
pemeHn: PoOIIeM PaMOHAIFHOTO PUPOIOTIOIH30BAHMS, O BKJIaIe POCCUICKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OUOJIOTUH;

BJIAJICHUE CHUCTEMON OMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
Ouonornyeckue TEPMHHBI U TMOHATHSA (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyM3M, TOMEeocTas,
CaMOPETyYJISIIHS, CAaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTh, N3MEHUYNBOCTh, POCT U Pa3BHTHE),



ouonornueckue Teopun (kimerouHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTn 1. Moprana), yaenus (H. U. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
NEPBOTO MOKOJICHUS, PACHICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOTo HacienoBanus ['. Menperns,
TOMOJIOTHUECKUX PSJOB B HacleICTBeHHOM wu3MeHunBoctd H. V. BaBuiioBa), mpuHIUIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHUE OCHOBHBIMU METOJaMU HAYYHOT'O MO3HAHUS, HUCIIOIb3yEMbIX B OMOJIOTHYECKUX
UCCIICIOBAaHMAX JKUBBIX 00BbEKTOB (OMMCaHUe, U3MepeHne, HaOIr01eHue, SKCIICPUMEHT);

yYMEHHE BBIIEIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U dYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4HMCle OakTepuid, rpubOB, pacTeHUI,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIOBEKA,
IPOIIECCOB JKU3HENCSTEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pAaCTeHWH, >XHUBOTHBIX H
YeJI0BEeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OposxeHust, aBTOTPO(PHOr0 M reTepoTpo(HOr0 TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeTorenesa, ’MOpuoreHe3a, mocTIMOPHOHATIBLHOTO Pa3BUTHUS, PA3MHOKECHHUS,
MHAMBUAYAIbHOTO Pa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aMMOJIEWCTBUS T'€HOB, IeTepO3Hca,
HCKYCCTBEHHOT'O 0TOOpa;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIY OPTaHOWJAMHU KJIETKH U WX (DYHKIUSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIUSMHU, MEX]y OpPraHaMu U CHCTEMaMU OPTaHOB Y
pACTCHHIA, JKMBOTHBIX W 4YEJIIOBEKAa M WX (QYHKIUSAMH, MEKIy CHUCTEMaMH OPTaHOB M WX
byHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IMKIA U >KMU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTAHNS,

YMEHHE BBISBISATh OTIUYHUTEIHHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PACTCHHI,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE HCIOJIBb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJOTHUECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIUKY JJISl IOKa3aTeIbCTBA POICTBA OPraHM3MOB Pa3HbIX CHCTEMAaTHYECKHUX TPYIIIL,

YMEHHE pemarh OMOJIOTWYECKHE 3aJaud, BBIABISATH NPUUYNHHO-CIEIACTBEHHBIC CBSI3U
MEXJy HCCIEYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBICHUSMH, JellaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH MOJYYSHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOIHATH Jab0paTOpHbIe U MpaKTUYecKue paboThl, COONI0IATh MpaBuia MpH
pabote ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIHpys 1IeNb UCCIIeI0OBaHNS, aHATM3UPOBATh MOJTYUYCHHBIE PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHUE y4acTBOBATh B y4eOHO-HMCCIEI0BATEIbCKONW paboTe Mo OMOIOTHH, SKOJIOTUU U
MeIUIMHEe, MMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPENCTAaBISATH
MOJTy4YeHHBIE PE3yNbTaThl HA YYEHHUECKUX KOH(PEPEHIINX;

YMEHHE OIICHMBATh JTHUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIEIOBaHWA B 00JacTH
OMONOTUM W MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAMpaBICHHOE
MU3MEHEHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyyliei mpodeccuoHanbHOM 1eATeIbHOCTH
B 00nacth OWOJNOTHH, MEIWIUHBI, OMOTEXHOJOTHH, BETEPHHAPHUHU, CEIBCKOTO XO3SHCTBA,
MUIICBOM TMPOMBINIIEHHOCTH, YIAyOIsITh TO3HABATEIbHBIM WMHTEpPEC, HAMpaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOMIEH TPOGEecCHd W TPOJOIDKEHHE OHOIOTHYECKOTO
00pa30BaHUs B OpPraHU3aLUAX CPETHEr0 MPO(EeCCHOHATFHOIO U BBICILIEI0 00pa30BaHMUs.

[IpenmerHbie  pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» B 11
KJlacce NOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJIOTHUH B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpAa, B IMO3HAHHUU 3aKOHOB
NPUPOJIBI U PEIICHUH HKOJIOTHYECKUX MPOOJIEeM YeTOBEYECTBA, a TAKXKEe B PEHICHUH BOIPOCOB



palMoOHaIbHOIO MPHUPOJIONOIL30BaHUS, U B (HOPMUPOBAHMM LEHHOCTHOTO OTHOIIEHUS K
npupoze, oOIIEeCTBY, YENOBEKY, O BKIAJ€ POCCHHCKHX M 3apyOekXHbIX y4EHBIX-OHOJOrOB B
pa3BUTHE OMOJIOTHH;

YMEHHUE BJIQJCTh CUCTEMOW OMOJIOTMYECKHX 3HAHWW, KOTOpasi BKIIOYACT ONpPEACICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATHHA (BHI,
sKocucTema, Ouocdepa), Oumonormdeckue Teopuu (dBomonnoHHas Teopusi Y. JlapBuna,
CUHTeTHUYecKas Teopusi 3Boitouuun), ydenus (A. H. CeBepuoBa — 0 HyTAX M HampaBICHUSX
spomonnu, B.W. Bepuaackoro — o 6uocdepe), 3akoHbl (reHeTHIecKoro pasHoBecus k. Xapau
u B. BaitnOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (Munumyma FO. JIubuxa,
HKOJIOTHYECKOM MUPaMUIbl SHEPTHH ), TUIOTe3bI (Tunoresa «mupa PHK» V. I'mnbepra);

yMEHHE BIaJIe€Th OCHOBHBIMM METOJAaMH HAy4HOI'O II03HAHHWSA, MCIOJIb3yEeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCAaHUE, H3MEpEeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHS] U OLIEHKU aHTPOMOTCHHBIX M3MEHEHWH B
IPUPOJIE;

yMEHHE BBIICIATh CYHIECTBEHHbIE NPU3HAKU: BUIOB, OHWOTEOIICHO30B, HKOCHUCTEM H
onochepsl, CTaOWIM3UPYIOMIETO, ABWXKYIIETO W Pa3phIBAIONICTO ©CTECTBEHHOIO 0TOOpa,
AJJTIONATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIIUX CHII 3BOJIOLUU
Ha TeHO(OH]| MOIYJIALUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpele OOWTaHMs, YepeOBaHuUs
HAIpPaBJIEHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3AaUMOCBSI3M MEXKAY MPOIECCaMU HBOJIOLUH, JBHKYIIHMH
CHJIAaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX dKOCHCTEM U MPUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISBIISATH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, IMPUCHIOCOOIECHHOCTH
BUJIOB K cpelne oOuTaHus, aOMOTHMUYECKMX U OHUOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBS3€il OPraHu3MOB B COOOIIECTBAX, AHTPOMOTEHHBIX M3MEHEHUHN B KOCHCTEMaX CBOEH
MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY /ISl JIOKAa3aTelIbCTBA POJICTBA OPTaHU3MOB PA3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAaHHUsS, €IMHCTBA UYEIOBEUECKUX pac, HeOOXOAMMOCTHU
COXpaHEHHsT MHOTO00pa3vs BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS TPUPOABI U
4eJI0BEYECTBA;

YMEHHE pemarh OHOJOTWYECKHE 3aJaud, BBIABISATH NPUUYNHHO-CIEIACTBEHHBIC CBS3U
MEXJy HCCIEeIyeMbIMH OHOJOTHYECKHUMH TIPOIleCCAaMU U SIBICHUSMHU, JENaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOIHATH Ja00paToOpHble U MpakTU4Yeckue paboThl, cOOM0IaTh MpaBUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys Ledb UCCIeA0BaHNUs, aHAIM3UPOBATh ITOJIyYEHHbIE PE3yJIbTAThl U JIEJIaTh BBIBOIBI;

YMEHHUE y4acTBOBATh B y4eOHO-HMCCIEI0BAaTEIbCKONW paboTe Mo OMOIOTHH, SKOJIOTUU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO IMPENCTABISATH
MOJTyYEHHBIE PE3yNIbTAThl HA YYEHUYECKUX KOH(EPEHIIHSX;

YMEHHE OIICHWBaTh THUIOTE3bl W TEOPUH O MPOUCXOKIACHWW IKM3HH, YeJIOBEKa W
YeIOBEUYEeCKNX pac, O MPUYMHAX, TMOCIEACTBUAX U CHOCO0aX MPEeNOTBPAIICHUS TII0OATBHBIX
W3MEHEeHUH B Ouocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAHHBIN BBIOOp Oyaymiei npodeccuoHanbHOM 1eaTenbHOCTH
B o0mactu OWOJNOTMM, DKOJOTUH, MPHUPOAONOIB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHUCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJODKEHHE OHOJIOrMYecKoro oO0pa3oBaHHsS B OPraHU3ALUSAX CPEIHEro
PpO)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumenoBanue pa3fenoB ¥ TeM IPOrpaMMBbl KonmgectBo yacoB OnexTpoHHbIe (1IU(POBLIC)
w/n Bcero  KontposbHble [IpakTuueckue 00pasoRaTeNLHEIE pecypeE!
paboThl paboThl
1 buonorus xak Hayka 1
2 JKuBbIC CHCTEMBI M X U3yUYCHUE 2
3 buonorus xkinetku 2 0.5
4 XuMHUYecKasi OpraHUu3aIus KJICTKH 10 1
) Crpoenvnie u GyHKINU KICTKU 8 2
6 OOMeH BelecTB U MPEeBpallleHue YHEPTUH B KIIETKE 9 1
7 HacnenctBennas undopmaius u peanusainus e€ B 9 0.5
~ KJIeTKe
8 JKu3HEHHBIN UK KJIETKA 6 1
9 CrpoeHue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOXEHHE U pa3BUTHE OPTaHU3MOB 1.5
11 T'eHeruka — Hayka O HACJEICTBEHHOCTH U 0.5
"~ U3MEHYMBOCTH OPTaHHM3MOB
12 3akOHOMEpPHOCTH HACJIEICTBEHHOCTU 10 1
13  3aKOHOMEPHOCTH H3MEHYHUBOCTH 6 1
14  T'eneruka yenoBeka 3 0.5
15  Cenexumsi OpraHu3MOB 4 1
16  buoTrexHONOrHs U CHHTETHYECKass OMOIOTHUS 4
17  PesepBHOe Bpems 1




Ne HaunmenoBanue pa3zienoB U TeM NpOrpaMMbl

KonnuecTtBO yacoB

/o

Bcero

KonTposnbhbie
paboThl

[IpakTuueckue

DnexTpoHHbIE (IUPPOBEIC)
o0pa3oBaTeNnbHbIE PECYPCHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[11 KJIACC

Ne HaumenoBanue pa3ienoB U TeM IpOrpamMMbl KonunuecTBo uacoB OnexTpoHHbIe (IUPPOBLIE)
w/m Bcero KonTposibHbIE [IpakTueckue 00pasoBaTe/IbHbIC pecypekl
paboThl
1 3apoxneHue u pasBUTUE SBOJIIOLUOHHBIX TIPEICTABICHUI B 4
OuosIoruu
2  MukposBotonus U e€ pe3yiabTaThl 14 2
3 MakposBomronus u e€ pe3yabTaThl 6
4 TlpoucxoxaeHue U pa3BUTHE KU3HU Ha 3emiie 15 1.5
5  IIpoucxoxaeHue yemoBeka — aHTPOIIOTCHES 10 1
6 DOxonorus — HayKa O B3aMMOOTHOIICHUAX OPraHU3MOB U 3 0.5
Ha/IOPraHU3MEHHBIX CUCTEM C OKpY»Karolei cpenoit
7 OpraHusmsl U cpesia OOMTaHUS 9 1.5
8 DKOJIOTHUS BUIOB U TIOIYJISIIIAIA 9 0.5
9  Dkojorus coobuecTB. JKOJIOTHYECKUE CHCTEMbI 12 0.5
10 Bwuocdepa — rmodaapHas 3KOCHCTEMA 6
11 YenoBek u oKpykaromias cpenia 6
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5

INHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC




Ne Tema ypoka KomnnuectBo yacos Jara  DnexTpoHHBIE IU(POBLIE
/1 U3y4YeHUs o0Opa3oBaTeNbHbIC
— Bcero Kontponesnbie IIpaktuueckue MBYHCHIA P
— pecypchl
paboThl paboThI
1  buonorus xkak KOMIUIEKCHasI HAyKa U KaK 4acTb COBPEMEHHOT'O 1
oOmiecTBa
2  JKuBble CHCTEMBI H UX CBOWCTBA 1
3 YpoBHeBas OpraHuzainus KHUBbIX CUCTEM 1
4 Vcropust OTKpBITUS U H3yueHUs KiIeTku. Kiierounas Teopus 1
5  Meronbl MONEKyYISpHON U KiIeTOUHOM O6uonoruu. [TpakTuueckas 1 0.5
pabota «M3y4yeHne MeTo10B KJIIETOYHOM Onosoruu (Xpomarorpadus,
anekTpodopes, auddepenunanpHoe neHTpudyruposanue, [1LIP)»
6  XuUMHYECKUU COCTaB KICTKH 1
7  MuHepanbHbIe BEIIECTBA KIETKH, UX OUOJIOTUYECKask POJib 1
8  Opranuueckue BemiecTBa KieTku — Oenku. JlabopaTopHas pabota 1 0.5
«OO0HapyxeHHe OEJIKOB ¢ TOMOIIbI0 KaYECTBEHHBIX PEaKIUii»
9  CaoiictBa, Knaccupukanyst 1 GyHKIUN OCITKOB 1
10 Opranuyeckue BemIecTBa KJIETKH — YTIEBOIbI 1
11 Oprannyeckue BemecTBa KJICTKA — JIUTUBI 1
12 Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopnas pabota 1 0.5
«HccrnenoBanue HyKJIEWHOBBIX KHACIIOT, BBIICIIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY
13 Crpoenue u pynkun ATD. JIpyrue nykneosunrpudpocharsr (HTO) 1
14 CexBenuposanue JIHK. Meronbl reHOMHKH, TPAHCKPUIITOMUKH, 1
MIPOTEOMHKH
15 Meroasl CTPYKTYpHOIT OHoorun 1
16 Twumer kneTok. [IpokapuoTnveckas KieTka 1




Ne Tema ypoka KomnnuectBo yacos Jara  DnexTpoHHBIE IU(POBLIE
/1 U3Y4YEHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponesnbie IIpaktuueckue MBYHCHIA P
— pecypchl
paboThI
17 Crpoenue sykapuotnueckoit kietku. [Ipaktuueckas pabora 1 0.5
«M3yueHue cBOMCTB KIETOYHOM MEMOpPaHbD»
18 TloBepxXHOCTHBIH ammapat KIeTKU 1
19 OnnomeMOpaHHbIe opraHouabl KieTku. [IpakTudeckas pabora 1 0.5
«M3ydenune MBUKEHUS IIUTOIIA3MbI B PACTUTEIBHBIX KIETKaX)
20 IlomyaBTOHOMHBIE OpPraHOU/IbI KJIIETKU: MUTOXOH/IPUH, IJIACTUIBI. 1 0.5
JlaGopatopHnas pabora «lccnenoBanue ia3Monn3a 1 Ieria3Moin3a
B PACTUTENBHBIX KIETKAX)
21 HememOpaHHBIE OPraHOUIBI KIETKH 1
22 Ctpoenue u QyHKIUU sSApa 1
23 CpaBHHTENbHAs XapaKTEPUCTUKA KIETOK 3yKapHuoT. JlabopaTopHas 1 0.5
pabota «/3ydyeHne cTpoeHus KIETOK Pa3IMuHbIX OPraHU3MOB)
24 AccuMWISIIIMA U TUCCUMUIISILIMSA — JBE CTOPOHBI METa00IM3Ma. 1
Tumnbl o6meHa Benects. JlaboparopHas padora «M3ydeHue
KaTaIMTUIECKON aKTUBHOCTH ()epMEHTOB (Ha IPUMEPE aMUIIa3bl HITH
KaTasa3bl)»
25 @epMeHTAaTHBHBIN XapakTep peakluid KJIETOUHOro MeTadoIn3Ma. 1 0.5
JlaGopatopHnas padora «/3yueHune GpepMEHTATUBHOTO pacIleIICHUS
MEPOKCH/Ia BOJIOPOJIA B PACTUTENLHBIX M KUBOTHBIX KIIETKAX)
26 benku-akTUBATOPHI M OCIKU-UHTUOUTOPHI 1
27 ABTOTpOQHBII THIT OOMEHA BEIIECTB 1
28 ®orocuHTE3 1
29 Xemocunres. JlaboparopHas padoTta «CpaBHEHHE MTPOIECCOB 1 0.5

(bOTOCI/IHTe3a 1 XEMOCHHTE3a»




Ne Tema ypoka KomnnuectBo yacos Jara  DnexTpoHHBIE IU(POBLIE
o Bcero Kontponesnbie IIpaktuueckue _M3YHCHUA obpasoraTemLHEIe
paboThl paboThI PeCypehl
30 AmHa’pobHble opranu3mbl. Bussl 6poxkenus. JlabopaTopHas pabota 1
~ «CpaBHeHHE TIPOLECCOB OPOKEHNUS U JIBIXAHUSD
31 A»spoOHBIC OpraHU3MBbL. DTaIlbl SHEPTETUIECKOT0 0OMEHa 1
32 Dueprus MeMOpaHHOTO TpaareHTa npoToHoB. Cunte3 AT®: pabora 1
~ nporonHoit AT®-cunTa3b!
33 Peaknuu MaTpUYHOTO CHHTE3a 1
34 Tpanckpunms — MaTpuunslid cuaTe3 PHK 1
35 Tpancnsauus u €€ dTarnbl 1
36 KomupoBanue amuHOKHCIOT. Posib prbocoM B OrocuHTE3e Oenka 1
37 OpraHuzanus reHoMa y MPOKapUoT U SYKapUoT 1
38 MonekysipHbIe MEXaHU3MbI SKCIIPECCUU TEHOB Y SyKapuOT 1
39 Bupycsl — BHeKkJIeTOUHbIE ()OPMBI )KU3HHU U OOJIUTaTHBIE apa3UTHI. 1 0.5
~ Ipaxtuueckas pabora «Co3JaHHEe MOJENH BUPYCay
40 BupycHble 3a0051€BaHUS YelIOBEKA, ’KUBOTHBIX, PACTCHUN 1
41 HaHoTexHOJOTUM B OMOJIOTHU U MEAUITTHE 1
42 Ku3HEeHHBIN [IUKI KIETKA 1
43 Marpuunsrnii cuares JTHK 1
44 Xpomocomsl. JlTabopaTopras pabota «3yuenne XxpoMocom Ha 1 0.5
© TOTOBBIX MHKPOMpENapaTax»
45 JleneHue KIETKH — MHTO3 1
46 Tumnwl knetok. Kapuokunes u nuutokunes. Jlaboparopnas pabora 1 0.5

«Ha6HIO,[[eHI/IG MHTO34a B KJICTKaX KOHYMUKA KOPCIIKA JIyKa (Ha




Ne Tema ypoka KomnnuectBo yacos Jara  DnekTpoHHBIE IIU(PPOBBIE
n/n Bcero Kontponbnbie IIpaktnueckue M3YHCHUA obpasoBaTenkHEe
paboThl paboThI PeCypehl
TOTOBBIX MUKpPOIIpEnapaTax)»
47 Perynsmus >KM3HEHHOTO ITUKJIA KJIETOK 1
48 Opraaus3m Kak eJuHOE IIe]I0e 1
49 Txanu pacrenuii. JJaboparopnas padota «/3yueHne TkaHeH 1 0.5
~ pacTeHHii»
50 TkaHu XUBOTHBIX U yenoBeka. JlaboparopHas padora «M3yuenue 1 0.5
© TKaHei )KUBOTHBIX»
51 Opransl. Cucremsl opranos. Jlaboparopnas padota «3yuenue 1 0.5
~ OpraHOB IIBETKOBOTO PACTEHHS
52 Omopa Tena opraHu3MoB 1
53 JIBmwxeHHne OpraHu3MOB 1
54 TlutaHue OpraHu3MOB 1
55 IIutaHue MO3BOHOYHBIX )KUBOTHBIX. [IMIIIeBapuTenbHas cucteMa 1
~ dYeroBeka
56 JlprxaHue OpraHu3MOB 1
57 JIpixaHuWe MO3BOHOYHBIX KHUBOTHBIX U YETIOBEKA 1
58 TpaHCOPT BEMIECTB Y OPTraHU3MOB 1
59 KpoBeHocHas cucTemMa MO3BOHOYHBIX KUBOTHBIX M YeJlOBEKa 1
60 Beinenenue y opraHu3mMoB 1
61 3ammray opraHu3MoOB 1
62 HmmyHHas cucTeMa 4ejoBeKa 1
63 Pa3apakxuMoCTb U peryysuus y OpraHu3MoOB 1




Ne Tema ypoka KomnuecTBo vacoB Hata DNeKTpOHHBIE ITU(POBHIE
/1 U3Y4YEHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponesnbie IIpaktuueckue MBYHCHIA P
— pecypcesl
paboThl paboThI
64 TD'ymopanbHas peryJssiius U S3HJIOKpUHHAsI CUCTEMa )KUBOTHBIX U 1
YeJI0BEKa
65 @opMbl pa3MHOKEHHUSI OPTaHU3MOB 1
66 IlosoBoe pa3sMHOXKEHHE 1
67 Meiio3 1
68 TI'amerorene3. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX KJIETOK. 1 0.5
Jlaboparopuas pabota «/3y4eHne CTpOSHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTax»»
69 HMunuBuayanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1
70 3aknaaka OpraHoB M TKaHEH U3 3apOJbILIEBbIX JIUCTKOB 1
71 Poct u pa3Butue xkuBOTHBIX. JlabopaTopHas pabota «BrisiBieHue 1 0.5
IIPU3HAKOB CXOJICTBA 3apO/IbIIIEH MO3BOHOUHBIX KUBOTHBIX)
72 Pa3MHOXeHMe U pa3BuTHe pacteHuil. JlaboparopHas pabota 1 0.5
«CTpoeHue OpraHoB pa3MHOKEHHSI BHICIIUX PACTECHUI»
73 Hcropus CTAaHOBIICHUS M Pa3BUTHS T€HETHKHU KaK HAYKU 1
74 OcHOBHBIE IOHATHS U CUMBOJIBI reHeTHKU. JlabopaTopHas paboTa 1 0.5
«JIpo3oduna Kkak 00BEKT TEHETHYECKUX HCCIICTOBAHUI
75 3aKOHOMEpPHOCTH HaCJIeIOBaHUS MPU3HAKOB. MOHOTHOpUIHOE 1 0.5
ckpemuBanue. [Ipaktuueckas padora "M3ydenue pe3yabTaToB
MOHOTHOPUIHOTO CKpPEIIUBaHUS Y AP030(huiIbl"
76 LluTomorndyeckre OCHOBHI MOHOTHOPHIHOTO CKPEIUBAHHMS 1
77 Amnanusupylolee ckperybanue. HemomHoe 1oMMHUpOBaHHE 1
78 JurubpunHoe ckpemmbanue. [Ipaktuueckas pabota «M3yuenue 1 0.5




Ne Tema ypoka KomnuecTBo vacoB Hata DNeKTpOHHBIE ITU(POBHIE

/1 U3y4YeHUs o0Opa3oBaTeNbHbIC
—_— Bcero Kontponesnbie IIpaktuueckue MBYHCHIA P
— pecypchl
paboThl paboThI
PE3yJIbTaTOB IUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(DUITBDY
79 IluTosorm4ecKkue OCHOBBI AUTHOPUIAHOTO CKPEIIUBAHUS 1
80 CuemieHHOE HACIEIOBAaHHUE MPU3HAKOB 1
81 XpomocomHasi TeOpUs HACIEICTBEHHOCTH 1
82 T'enermka mosa 1
83 T'eHOTHII KaK LIEIOCTHASA CUCTEMA 1
84 T'eHeTHueCKHiIl KOHTPOJb PA3BUTHUS PACTCHUH, )KUBOTHBIX U yeloBeka 1
85 HM3MeHYMBOCTbH NMPU3HAKOB. BUIbI K3MEHUNBOCTH 1
86 MomudukanmonHas U3MEHINBOCTh 1
87 BapuanuoHHbI paa U BapualuoHHas KpuBas. JlabopatopHas pabora 1 0.5
«HMccnenoBanue 3akOHOMEpHOCTENH MOTU(DUKAITMOHHOM
M3MEHYUBOCTH. [locTpOCHHE BapHAIIMOHHOTO Psijia U BapUAIIMOHHOM
KpHUBOW»
88 TI'enorunuyeckas n3MeHYUBOCTh. KoMOMHATHBHAS N3MEHYMBOCTD 1
89 MyraumnonHas u3MeH4nBOCTh. [IpakTiueckas pabora «MyTauuu y 1 0.5
npo30¢uibl (Ha TOTOBBIX MUKpOIIpenapaTax )
90 3akoHOMEpPHOCTH MYTAIMOHHOTO MpoIecca. DMUTCeHETHKA U 1
AMUTCHOMHKA
91 T'eneruka yenoseka. [IpakTuyeckas pabora «CocTaBieHHE U aHAIN3 1 0.5
POAOCIOBHO
92 Meroasl MEIULIMHCKON TEHETUKHA 1
93 3HaueHHe METUITMHCKOW T€HETUKH B MPEIOTBPAIICHUH U JICICHUT 1

TCHETHYECKHUX 3a00JIeBaHUI YeI0oBeKa




Ne Tema ypoka KomnuecTBo vacoB Hata DNeKTpOHHBIE ITU(POBHIE

/1 U3y4YeHUs o0Opa3oBaTeNbHbIC
—_— Bcero Kontponesnbie IIpaktuueckue MBYHCHIA P
— pecypchl
paboThl paboThI
94  OcHoBHbIe TOHATHS ceneKkuuu. JJaboparopHas pabora «3yuenue 1 0.5
COPTOB KYJIbTYPHBIX PaCTEHUH U MOPOJ] TOMAIIHUX KUBOTHBIX)
95 Meronusbl cenekmoHHOM paboTel. JlaboparopHas pabota «3yuenue 1 0.5
METOJIOB CEJIEKIIUU PACTEHUI»
96 [loctuxeHUs CeNeKLUU pacTeHui U )KUBOTHBIX. [IpakTuyeckas 1
pabora «IIpuBHUBKa pacTeHUI
97 Coxpanenue, u3yueHHe U UCIIOJIb30BaHNE TCHETUIECKUX PECYPCOB 1
98 buorexHon0rUs Kak HayKa U OTpacib pou3BoacTBa. [IpakTuueckas 1 0.5
pabota «/3ydeHre 00beKTOB OMOTEXHOIOTHID)
99 OcHoBHBIC HaMPaBIIEHUsI CHHTETHUYECKOI Onosioruu 1
100 XpomocomHas ¥ TeHHAs! HH)KEHEPHS 1
101 MenunuHckue OMOTEXHOJIOTUU 1
102 Pe3sepsHelit ypok. [ToBTOpeHue, 06001eHue, cucreMaTH3anus 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5
[11 KJIACC |
Ne Tema ypoka KommgectBo yacoB Hata  DnexTpoHHbIe HUPPOBBIC
n/m M3y4YeHUs oOpa3oBaTebHbIE
—_— Bcero Kontponsnbie IIpakTtnueckne ——2———
— pecypcsl
paboTHI paloThI
1  DOsomonuonHas teopus Y. lapsuna 1
2  JIBmKymime CHITBI HBOIIONUH BUIO0B 10 Y. JlapBuHYy 1

3  bopsba 3a cymniecTBOBaHNE, €CTECTBEHHBINH U HCKYCCTBEHHBINH 0TOOD 1




Ne Tema ypoka KonnuecTBo yacos Hata  DnexTpoHHbIE HU(PPOBBIC
/1 U3y4YeHUs o0Opa3oBaTeNbHbIC
—_— Bcero Kontponsubie IIpakTuueckue MBYACHAA P
— pecypchl
paboThl paboThI
4 ®opMHUpPOBAHUE CUHTETUYECKON TEOPUHU IBOTIOLUN 1
5  Drambl 3BOIIOIUOHHOIO NPOIECCa: MUKPO3BOIIOLUSA U 1
MaKpOAIBOJIOIHS
6 [lomynsuus — smeMeHTapHas €IMHULIA YBOJIIOLIUN 1
7  3axon reHetuueckoro paBHosecus JIxx. Xapau, B. Baitnoepra. 0.5
JlaboparopHas paboTa «BbIsiBiIeHHE H3MEHUNBOCTH Y 0c00el OJTHOTO
BUJIA»
8  DnemeHtapHblie (HaKTOPHI FIBOIIOLNUU 1
9  Dddexr ocHoBatens. DPPeKT OyTHUIOUHOTO TOPIIBITITKA 1
10 Murpanuu. M3onsauun nonynsuuii: reorpaduyeckas, Onoioruyeckas 1
11 EcrecTBeHHBIN 0TOOP — HANPABISIOMUN (aKTOP IBOITIOIUH 1
12 Tlonooii oT60p 1
13 IIpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPOIBOIIOIUH. 1 0.5
JlaboparopHas pabota «3ydenue apomopho30B U HANOAAATITAIIUHN Y
pacTeHUM U JKUBOTHBIX)»
14 ITIpumeps! npucnocoOIEHUN y OpraHu3MOB: MOp(oIoruueckue, 1 0.5
dbusnomornueckne, ONOXUMHUYECKUE, ToBeAeHUeckue. JlaboparopHas
pabota «IIpucnocoOnenust OpraHu3MOB U UX OTHOCUTETIbHAs
11E€JIECO00PA3ZHOCTHY
15 Bug, ero xputepun u cTpykTypa. Jlabopatopuas pabora «CpaBuenne 1 0.5
BUIOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO»
16 CrpyxTypa Buga 1
17 BwunooOpa3oBaHue KaK pe3yJIbTaT MHKPOIBOJIOINN 1




Ne Tema ypoka KonnuecTBo yacos Hata  DnexTpoHHbIE HU(PPOBBIC
n/m U3Y4YEHUS o0pa3zoBaTenbHbIC
—_— Bcero Kontponsubie IIpakTuueckue MBYACHAA P
— pecypcesl
paboThl paboThI
18 CBs3b MUKPOABOJIIOIHH U SMUAEMUAOIOTUI 1
19 Makposomonus. [laneoHTonornueckue MeToabl U3y4eHUs 1
HBOJIIOLUH
20 buoreorpadguveckne METOAbl U3YUEHUS IBOTIOIUN 1
21 DOMOpHOIOrMYECKUE U CPABHUTEIBbHO-MOP(HOIOrHUECKUE METO b 1
U3yYEHUs SBOJIFOLIUU
22 MonekynspHO-TeHeTHUECKUE, OMOXMMUYECKHE U MaTeMAaTHYEeCKHe 1
METO/Ibl U3YUEHUS SBOIIOLUN
23 OOmme 3aKOHOMEPHOCTH JBOJTFOITHH 1
24  AnantuBHas paguanus. HepaBHOMEPHOCTb TEMITOB 3BOJIIOLUN 1
25 Hay4Hble THIIOTE3BI IPOUCXOXKICHHS KU3HU HA 3eMiie 1
26 JloHay4Hble IPEICTABICHUS O 3aPOXKACHUY KUZHU 1
27 OcCHOBHBIE 3TaNbl HEOPTAaHHYECKOW IBOJFOIHH 1
28 T'umote3bl 3apOKICHUS KU3HU 1
29 Hcropus 3emnu u MeTojibl €€ u3ydenus. JlaboparopHas pabora 1 0.5
«M3ydyeHne 1 onucaHue NCKOMAEMbIX OCTATKOB APEBHUX
OpPTraHU3MOBY
30 HayanbHble 3Tabl OPraHUYECKOil SBOIIOLUU
31 DBoronus dyKapuoT 1
32 OcCHOBHBIE ATaITbI BOJIIOIMHU PACTUTEIHLHOTO MUpa. [IpakTideckas 1 0.5
pabora «3yueHne ocoOeHHOCTEN CTPOEHUS paCTEeHHM pa3HbIX
OT/IEJIOBY
33 OcHOBHBIE 3TalbI IBOJIOIMH KHBOTHOTO MHpa 1




Ne Tema ypoka KonnuecTBo yacos Hata  DnexTpoHHbIE HU(PPOBBIC

n/m U3Y4YEHUS o0pa3zoBaTenbHbIC
— Bcero Kontponsubie IIpakTuueckue MBYACHAA P
— pecypcesl
paboThl paboThI
34 Dsomrouus xuBOTHBIX. [IpakTrueckas padota «3yuenue 1 0.5
0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX KUBOTHBIX)
35 PaszBuTHe ®H3HHU Ha 3eMIIE TI0 3paM U NepruoiaMm 1
36 MaccoBble BHIMUPAHHUS — KOJIOTUYECKHUE KPU3HCHI ITPOIILIIOrO 1
37 CoBpeMeHHBIH SKOJIOTUYECKUN KPU3HC, Er0 OCOOCHHOCTH 1
38 CoBpeMmeHHas cucTeMa OPraHMYecKoro MpoIuIoro 1
39 OcCHOBHBIE CHCTEMATUYECKHE TPYIIITBI OPTaHU3MOB 1
40 AHTpOMONOTHs — HayKa O YelIOBEKe 1
41 Pas3BuTHE NpeACTaBIECHUIN O IPOUCXOKACHUN YEJIOBEKA 1
42 MecTo uenoBeKa B CUCTEME Oprannueckoro mupa. Jlabopatopnas 1 0.5
pabota «M3y4eHne 0COOEHHOCTEW CTPOCHUS CKEJleTa YeTIOBEKa,
CBSI3aHHBIX C IPAMOXOKICHUEM)
43  JIBWKyIIue CUIIBI aHTPOTIOTeHEe3a
44  CooTHolleHre OMOJIOTUYECKUX U COLIMATIBHBIX (PaKTOPOB B 1
aHTPOIIOTEHE3e
45 OcCHOBHBIE CTa UM aHTPOIOTreHE3a 1
46 IlameoreHeTHKa U MajJeOreHOMHKA 1
47 DBonouus COBPEMEHHOTO YeloBeKa 1
48 Yenoseueckue pachl. [Ipaktinueckas padbota «M3yuenue 1 0.5
9KOJIOTUYECKUX aJaNTalil yeroBeKa»
49 MeXIUCIUIUTMHAPHBIE METOIBI aHTPOTIOJIOTHA 1

50 3apoxkJeHue U pa3BUTHE SKOJIOTUU 1




Ne Tema ypoka KonnuecTBo yacos Hata  DnexTpoHHbIE HU(PPOBBIC
/1 U3Y4YEHUS o0pa3zoBaTenbHbIC
— Bcero Kontponsubie IIpakTuueckue MBYACHAA P
— pecypchl
paboThl paboThI
51 Meronusl skonorun. Jlaboparopuas padota «3yuenue MeTo10B 1 0.5
9KOJIOTHYECKHUX MCCIIECIOBAHUI»
52 3HaveHue SKOJIOTUYECKUX 3HAHUHU JJIS YeIOBeKa 1
53 Dkonoruueckue GakToOpbl 1
54 A6uotuueckue pakTopbl. CBET KaK IKOJIOTUUYECKUH (aKTop. 1 0.5
JlaboparopHas paboTa «BpIsiBiIeHHE TPUCTOCOOICHUI OPraHU3MOB K
BIIMSTHAIO CBETA»
55 Aouotnyeckue pakropsl. TemnepaTypa Kak SKOJIOTHYECKHNA (HaKTOp. 1 0.5
JlabopaTtopHas pabota «BplisiBiieHHE TPUCITOCOOIECHUN OPraHU3MOB K
BIIUSTHUIO TEMIIEpaTypPbD»
56 AOGuotuueckue dakTopbl. BriaxHOCTh Kak 3KOJOTHYECKH (pakTop. 1 0.5
JlaboparopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PAaCTEHUI U3
Pa3HBIX MECT OOUTAHUS
57 Cpenpl 0OUTaHUS OPraHU3MOB 1
58 buonornueckue puTMBI 1
59 JKusHeHHbIe (POPMBI OPraHU3MOB 1
60 buornyeckue pakTopsl 1
61 3HaueHue OMOTHMYECKHMX B3aUMOJAECUCTBUMN Ul CYIIECTBOBAHUS 1
OpraHU3MOB B cpejie 00UTaHus
62 Dkosornyeckue XapakTepUCTUKU MOIMYISIUH 1
63 OcHOBHBIE MOKA3aTENN TOMYJISINH: YUCICHHOCTb, INIOTHOCTB, 1
BO3PACTHAs U MOJIOBas CTPYKTypa
64 OcHOBHBIE MOKA3aTENN MOIMYJISUH: POKAAEMOCTh, IPUPOCT, TEMIT 1




Ne Tema ypoka KonnuecTBo yacos Hata  DnexTpoHHbIE HU(PPOBBIC
n/n Bcero Kontponsubie IIpakTuueckue _M3yHCHMA obpasoraTemLHEIe
paboThl paboThI PeCypehl
pocTa, CMEpTHOCTh, MUTPALIUH
65 Dkojoruueckas CTpyKTypa MOIMyJIsSIun 1
66 JlnHamMHKa MOMYJISALUU U €€ PeryIsaus 1
67 Kpussle pocta yricieHHOCTH nomyJsiuu. KpuBble BbKUBaHUS 1
68 Dxonornyeckas Huia Buga. Jlaboparopnas padota 1 0.5
~ «IIpucnocobieHus ceMsH pacTeHHil K PAaCcCEIeHHION»
69 Bwua kak cucTema HoIy s 1
70 3aKOHOMEPHOCTH MOBEJIEHUS U MUTPAILIMA dKUBOTHBIX 1
71 CooOmiecTBO OpraHu3MOB — OHOIICHO3 1
72 DxocucreMa Kak OTKpBITasi CHCTeMa 1
73 KpyroBopoT BEIIECTB U TIOTOK YHEPTHH B SKOCUCTEME 1
74  OcHOBHBIE TTOKA3aTENH YKOCHUCTEMbI 1
75 Dxonornyeckue mupaMubl 1
76 HM3meHeHHs cOOOIIECTB — CYKIIECCHH 1
77 IlpupoaHsle 3KOCHCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI 1
~ Mopeii 1 OKeaHOB
78 IIpupoJHBIE 5KOCUCTEMBI. DKOCHCTEMBI TYHJIP, JIECOB, CTEIIEH, 1
yCTHIHB
79 AHTPOIIOTEHHBIE YKOCHCTEMBI 1
80 Vpboakocuctemsl. [Ipaktrueckas padota «M3ydenne u onucanme 1 0.5
"~ yp6odKOCHCTEMBI»
81 3axkoHOMEpHOCTH (HOPMUPOBAHWS OCHOBHBIX B3aHMOICHCTBUH 1




Ne Tema ypoka KonnuecTBo yacos

/1

—_— Bcero Kontponsubie IIpakTuueckue
paboThl paboThI

OpPraHnu3MoOB B 9KOCUCTCMAX

Jlara

U3y4YeHUs

DJNEeKTPOHHBIE IUPPOBBIE
o0Opa3oBaTeNbHbIC

pecypchl

82 MexaHu3Mbl BO3EHCTBUS 3arps3HEHUN pa3HbIX TUIIOB Ha 1
~ cy6OpraHu3MEHHOM, OPraHU3MEHHOM, MOMYISIHOHHOM H
KOCHUCTEMHOM YPOBHSIX
83 buocdepa — obmeruranerapHasi 00071049Ka 3eMITn 1
84 Vwuenue B. U. Bepnajackoro o 6uochepe 1
85 3aKOHOMEpHOCTH CYIIECTBOBaHHS OHOCHEpHI 1
86 KpyroBopoTsl BemiecTB U OMOr€OXUMUYECKHE IUKITBI 1
87 3onampHOCTH OMOChepbl. OCHOBHBIE OMOMBI CYIIN 1
88 VcroiiunBocTs 6MoCchepsl 1
89 Dkosornveckue KPU3UChl U UX IPUIHHEI 1
90 Bo3saeiicTBue yenoBeka Ha buochepy 1
91 AHTpoIIOreHHOE BO3/ICHCTBHE HA PACTUTEIFHBIN M dKUBOTHBIA MHP 1
92 Oxpana npupojabl 1
93 OCHOBHBIE IPUHIIMITBI YCTOWYMBOTO Pa3BUTHSA YEJIOBEYECTBA U 1
PUPOIBI
94 PaumoHanbHOE NPUPOJIONOJIL30BAHUE U COXpaHeHUe Ouosornyeckoro 1
pazHooOpaszus 3emin
95 O6o06menne Mo TeMe «MUKPOIBOIIOIHS U €€ Pe3yTbTaThD» 1
96 O06o0meHue o Teme «MaKpOIBOIIOIMS U €€ Pe3yIbTaThD» 1
97 OO6o6menwue Mo TeMe «IIporcxokeHNE U pa3BUTHE )KU3HU HA 3emiie» 1
98 O06o6menue no Teme «IIpoucxoxaeHne yenoBeKa — AaHTPOIIOTEHES) 1




Ne Tema ypoka

KonnuecTBo yacos Hata  DnexTpoHHbIE HU(PPOBBIC
/1 HA3YYEHUS 0o0pa3oBaTeIbHEIE
— Bcero Kontponsubie IIpakTuueckue MBYACHAA P
pecypchl
paboThl paboThI
99 O0606meHue O TeMe « DKOJIOTHS — HayKa O B3aMMOOTHOIICHHSX 1
OpPTaHU3MOBY

100 OGoO6menue o reme «Opraau3mMbl U cpeia OOUTaHUS 1

101 OGobmieHue Mo TeMe « IKOJOTUS BUIAOB U MTOMYJISIIHI 1

102 O6o6mmenue o Teme «buochepa — rmodanbHAsT IKOCUCTEMAY 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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