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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueOHOMY mipeamery "buomnorus" (mamee - Owomorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konnenuuu mnpenofaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

VYuebubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uizydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeaMmeTb». CornacHo mnonoxeHusM DOIOC COO mnpoduibHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
O0IIMM, CpEeTHUM MPO(EeCCHOHAIBHBIM U BBICIIUM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBS3aHHBIX C MpodopueHTanuerdn oO0ydaroumxcsi U CTUMYJIMPOBAHUEM
UHTEpeca K KOHKpPETHOW 00JIaCTM Hay4yHOTO 3HAHMS, CBSI3AHHOTO C OMOJIOTHEH,
MEAMIMHOM, 3KOJIOTHEH, ICUXO0JI0THEH, CTIOPTOM UM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBiieHHE O
eI M 3aJadax HM3ydyeHus ydyeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
YPOBHE, OIpeNeseT 00s13aTreabHoe (MHBApUAaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ieaaM U TeMmaM, paclpeleseHre IO Kiaccam,
PEKOMEHJIyeT TMOCJIEe0BaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTo mpoIiecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATPUBACTCS
HaIlpaBJICHHOCTh HA MOCJIEAYIOIIEe pa3BUTHE  OHOJOTMYECKUX  3HAHU,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pasze >XKH3HU, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpy)Kawolled npupoAaHoi cpexne. B
nporpaMMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOro MpeameTa
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEJAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  NIEATEIbHOCTH
oOyJaromuxcss MO0 OCBOCHHUIO COACpX aHHUS OHOJIOTMYECKOro 0Opa3oBaHMsS Ha
YPOBHE cpeaHero o0miero oopa3oBaHus.

VYyuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero obmiero oopa3oBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha
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paciuiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O JKMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KIETOYHOW OMOJIOTHMH, SMOpPHOJIOTUH W OHOJIOTUH Pa3BUTHS,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY IOJIYYECHUIO
Ouonornueckoro  oOpa3oBaHMs B By3aX W OpPraHHU3alMSIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMHCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTHUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME YEeJIOBEKa, OOLIMX 3aKOHOMEPHOCTSIX IKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI IJIA MOCIEAYIONIEro
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIONUMUCS TPU H3yYCHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH ¥ DJBOJIOIUOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3alliH, BOJIIOLUN OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMONOTHH, AKTYyaJM3UPYIOTCS 3HAHUS OO0ydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoBeka. B 11 kiacce u3ydaroTcsi 3BOIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€cEYUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TTPABHIL,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHHHM, MHOTO000pa3MM U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
UCCJICIOBAHMSIX B OMOJIOTUH, IPUKIIATHBIX aCIIeKTaX OMOJIOTUYECKUX 3HaHUU. Jlis
pa3BUTUA M TONJCPKAHUS HMHTEpeca OOydarolmuxcs K OWoioruu Hapsgy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOT0 MaTepHalia B COACpPKAHUH MPOTrpamMMbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHUH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUIITNX OMOJIOTHIECKUX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOiaéHHOM YpOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHCTEM pa3HOrO paHra M NpUOOpPETEHHE YyMEHUI
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTu
npo(hecCHOHANBPHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOT0 3aBEICHUS I MIPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTmxkeHnne 1enu Uu3ydeHus yueOHoro mnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
paBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YaIOMMXCd C METOJAMH IIO3HAHMS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
DKOJIOTUH);  METOAaMH  CAMOCTOSITEJIBHOTO  IPOBENECHHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh W HCIOJIB30BATh OMOJOTHMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCA
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobyieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIEHUIO K OKpYXarolled NpupogHON cpene, COOCTBEHHOMY 30pPOBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTEpH30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpolleCCeé 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00OBEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSAM; (DOPMHPOBAHUE IKOJIOTHUCCKOM,
FeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
MPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, DKOCUCTEM, OUOCchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MaCHOCTH KU3ZHENEATENbHOCTH B YPE3BbIUAMHBIX CUTYaIUsX
OPUPOJHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJICYIOEMy TIPO(ECCHOHATFHOMY CaMOOIIPEACICHHIO, B COOTBETCTBHH C
WHUBUTyaIbHBIMA UHTEPECAMHU U IOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanusi, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT6op opraHuzanMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4EeHHS OUOJIOTUU
OCYIIECTBIISETCS ¢ YIETOM CHEru(pUKU ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alUsaX CpeaHEro
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0yYCHUU OMOJIOTUM Ha YyriayOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpAaKTHYeCKUX padoT. Taxxke ydactue
OOy4JaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICIOBATEIBLCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENETSeTCs y4uTeIeM Ha OCHOBE  HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpamMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHas: Hayka. Kparkas ucTopust pa3BUTHS
Ovonornu.  buonormdyeckue HayKd M HM3y4aeMble MMHU  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHUH.

3HaueHue OMOJOTUU B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
V. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C JAPYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHus: Ouonoruu. CBONCTBAa >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTnyeckuit), OumochepHsiii. Ilporecchl, TpoHCcXOIANMEe B IKUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,«uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUY.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMA, MeTaaHanu3. [loHaTue 0 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. IloctaHoBka w
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXEHUS pe3ysabTaToB HJKcnepuMeHTa. [loHsTue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTKpbITUs KiIeTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEeHTpUYTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHas MUKpockonus. Kougoranvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bonma u e€ posb Kak pacTBOpUTENIS, peareHTa, y4acTHe B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKH. buonornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.

7



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, CTEpOUABl. buomormdeckue QyHKIIAN
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouonorndeckue pyuakmum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekyinsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. Moodenuposarue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U Ux Komniekcos. Komnviomephwiii ouzaun u
opeanuyeckul cCunmes OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX OJJIEMEHTOB B HEXKHUBOM
npupojie», «PacnpeneneHne XuMUIECKUX DJIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHUE MOJIEKYI
yrieBoioBy», «CTpoeHre MOJIeKyn JUnuAoB», «HyKJIEMHOBBIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
peaKIii».

JlaGoparopnass  paGora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KineTouHas creHka OakTepuii U apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIHMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[Tnasmatuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTUUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obnmeruénHas auddysus), aKTUBHBIM (IIEPBUYHBIA W BTOPUYHBIN
aKTUBHBIK TpaHcriopT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
crerka. CTpyKTypa U QyHKIIMH KJIETOYHON CTEHKH PacTeHUM, TPHOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromiazMbl. OpraHou bl
kietkn. OnHoOMeMOpaHHBIE OPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOIO PETHKYJIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurkayus 6enkos 8
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTHUIBI.
IIpoucxoacoenue mumoxonopuii u niracmuo. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE H  CJOXHBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIIETKU.
AxmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6omouka sigpa, XPOMATHH, KapUOIIa3Ma, SAPHIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKu 6 mumose. AHoephbiii
Mpaucnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTKm», «CTpoeHme
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIEeTKW», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKPOIIPETIapaThl OaKTEPHATBHBIX KIETOK.

JlabopaTtopnasi padora «l3ydeHue CTPOEHHS KIETOK Pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlabopatopnass paGora «VccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckass padora  «/3ydeHue  [OBWKEHUS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHUe JHEPIHU B KJIeTKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPOMPHBIN U reTepoTpodHBI. YyacThe KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Metabonusma. DepMeHTBI, HUX CTPOCHHE, CBOICTBA U MEXaHHU3M JECHCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaIUu3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl PeaKyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3noo6pasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIE OpTraHU3MBI. Dranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoleccax onosorunyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIbHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes
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AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB nepes aHadpOOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCcTpaIMuA

[Toptperst: k. IIpuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 0O0Men», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYyIOBaHUE ISl MPUTOTOBJICHHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTopnass pabGora «/3yueHue  KaTaIUTUYECKOM  aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpMalus U peaju3anus eé B KieTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJX, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTeza Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cosepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuszals reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpoOKapuoT. l'mmores3a
onepona (®. XKako6, K. MaHno). Monekynsaprvle Mexanuzmvl IKCHPECcuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIe TTapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz oonvuux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.
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JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«baktepuodarm.

IpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoabl M peryisuusa. Wurepdaza u  MuUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECCKUI ) TIEPHOIBI HHTEP(DA3BI.

Martpuunbii cunres JIHK — perumkanwmsa. [Ipunnuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuoTull. JIumimouaHelid W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

Perynsuuss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kinerouyHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KlemKkay» — ouourngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mmuto3», «CTpocHHe
xpomocom», «Permukarus JTHK.

O6opyaoBaHue: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOpEIILIKA JTyKay.

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHUS U JKU3HENCSTECIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.
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B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeIbHas,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIMI 1 pacioIOXKEeHHUs TKaHEeH B OpraHax pacTeHUN.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COEMHUTENbHAs, MblllleyHasi, HepBHas. OCOOEHHOCTH CTPOEHHUsA, (QPYHKUMHA U
pacIonoKeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JXMBOTHBIX. HapyxHbIl M BHyTpeHHuUi ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BMOKEHHWE  OJHOKJIETOYHBIX ~ OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO rasa W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumnosioctHOe 1
BHYTPHUKIIETOYHOE TNHUIIEBapeHue. lIuTaHne NO3BOHOYHBIX XMBOTHBIX. OTHEmnsI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpiIxarenpHasi HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOECHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MJIeKOnuTaromuX. Perymnsmus apixanus. JpixatenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M dYesoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpalieHHus. DBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Boinenenne y opranu3moB. Belnenenune y pacreHud. Beinenenne y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs3b MOJIOCTHU TeJIa ¢ KPOBEHOCHOW M BBIAECIUTENIBHON cucTeMamMu. Bolenenue y
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MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranu3Ma oT OosnesHeil. iMmmyHHas cuctema yenoBeka. Kietounsid u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHUI.

Pasgpaxkxumocts M peryisinus |y  oprauusmoB. PasapaxumMocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PasgpakumMocTe U perymauus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y XKUBOTHbIX. OTAENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny», «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PaCTCHUII»,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembly, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUcTeMay, «DHIAOKpUHHAsA cucTeMa», «CTpOCHHME MBIIIIbDY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TTO3BOHOYHBIX IKHUBOTHBIX», «CTpO€HUE THUIPBI»,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkm», «HepBHas ~— cucrtema
npecMmbikatomuxcs», «HepBHas — cucrema  nruny», «HepBHas — cuctema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX
OpraHUW3MOB, MUKPOIpENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH IOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTCHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEHTOB, 000pyAOBaHUE IJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHM3MOB

dopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbICi
M€i03a M TIOJIOBOrO Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsiiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3HI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHE U AMOpPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HaA U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOIMMTAIOMINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WMHAYKIUA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3yylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha H>MOpHOHATBLHOE PA3BUTHE PA3IUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO
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pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX M 4esioBeka. [lepronpl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
I'ametorenes y pacreHuid. OTIJIOAOTBOPEHHWE U Pa3BUTHUE PACTUTEIIbHBIX
opraHu3MoB. J[BoWiHOE OIJIOJIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHUE U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pasMHOXEHUD», «Pa3MHOXEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHue APy, «Menosy, «XpoMocomsel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HEenpsAMOEe pa3BuThe», «Pa3BuTme Maiickoro xyka», «Pa3Butnhe capanum»,
«Pa3ButHe nATYmIKW», «JI|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBIY.

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, MHKpPONpenapaThl SHIEKICTOK U
CIIEpMATO30UI0B, MOJIEJIb «L{MKII pa3BUTHS JIATYIIKHA.

JlaGoparopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETUKUM Kak Hayku. Paborter I
Mennens, I'. ne @pusza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
ajuieNibHbIE TEHbI, aJbTCPHATUBHBIC IPU3HAKH, JOMHUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, (DEHOTHII.
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OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdeMoHCcTpaIMuA

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3usi THOPUIOB MepBOro nokojaeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPU HEMOJTHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYILICHUE CLEIUICHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKoB, CLIETUIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenu3M. B3anMoJencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUIA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOM UH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3axkoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CuernsieHHOe Hacle/l0BaHWe MPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,
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«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCIICIUICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEJOBAHUS NPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllM CLEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpompenapar: «J[po3odunay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTnyeckass  paGora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYUBOCTH: HEHACIICACTBEHHAS M HACJICACTBCHHAS.

Moaudukanuonnass U3MeHYMBOCTh. Ponb cpeast B (OpMUpPOBAHUU
Mo (DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAsS N3MEHUYNBOCTh. CBOMCTBA € HOTUIUYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTTHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIlMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIHUPOBAHHBICE MYyTallMu. SlaepHble U
HUTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTalnui. MyTareHbl W WX BJIMSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX Gakmopos 8
HACIe008AHUU U UBMEHUUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmumet u cxeMbl: «Bugel  u3mMeHuMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTBY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a0o0eBaHus YeaoBeKay, « Buasl MyTammii».
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ObopynoBaHue: *KUBbIE U TepOApHbIC AK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpaduu) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psijfa H
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHas mporpamMma HCCIEIOBaHUS T€HOMA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUs YeslOBEeKa. [ €HHbIE U XpPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE aCHEKThl UCCIEHOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

JlemoHcTpanuu

Tabnuipl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTukanust W celekuus. 3apoXKJACHUE CEJNEKIUM U JIOMECTHUKAILUU.
VYuenne H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIO0B B
HaciaeAcTBeHHOM wm3MeHuuBoctn H. WM. BaBunoBa, ero 3HadeHue g
CEJICKIIMOHHOM pabOThI.

Metonbl cenekuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIIbIo aHanmu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX
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¢opm opranusmoB. Mcnonp3oBaHWE TE€HOMHOTO PEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydenns ucxoqHoro Matepuana ajs CEIeKIUH.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero npuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHHas rudbpunuszanus. [Ipeogonienne Oecruionus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
WX JUKAX PpOAWYCH T CO3MaHMS  HOBBIX COPTOB MW THOPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax VIYUUeHUs. CYUecmayouux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodosvix uoell U nepcnekmuHblX MexHoN0Ul.

JleMoHCTpanumn

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuipl U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEICTBEHHOW HU3MEHUYMBOCTH,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBruBKa pacTeHUID.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosorust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJENHe. Mukpoouonornyeckuii cunre3. OOBEKTb MHUKPOOHOJIOTHUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYyYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaIoIIUecs B IPUPOie OMOCUHTETUUECKUE MY TH.
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Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W  COMATHYECKUN
smOpuoreHe3. lcnonp30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKTIOHATIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KYIbMYP.

XpOMOCOMHass M TeHHas WHXeHepHs. VICKyCCTBEHHBII CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOIIEMbl T€HHOW HHKEHEPUU.

Menununckue ouotexHonoruu. [loctrenomuas mudposas meaununa. [11[P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 MIpoTeoMa
YeJoBEeKa JUIsl OLICHKM COCTOSIHUSL €ro 3J0poBbs. M cCHonb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanusi paka. 3D-Omowmkenepus mnsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3anuThl OT Bo3Oynutener OPBU, ycTaHOBiIEeHHME MOJIEKYJSIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamuyx BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJACTBEY, «KieTouHass nHxeHepusn», «I eHHass HHXXEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — Ba)XHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJICHUN B
OouoJiorumn

OomonmonHas teopusi Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.
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JIBrKy1Me CUJTbl 3BOIIOUMH BUIOB 110 Y. J[apBHHY (BbICOKasi HUHTEHCUBHOCTh
pPa3MHOXEHHUS OpraHM3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko teopun sBoouuu (CTI). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUY ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHCTpaMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. Hapsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaein, . K.
benses.

Tabmumet u  cxembl: «Cucrema sxuBoi mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHuii u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KylbTypHBIX (popM
KarmycThbl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHUJI 3BOJIIOIUI,
«OCHOBHBIE ITOJIOKEHUSI CUHTETUYECKON TEOPUH 3BOJIIOLIM.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3jeMEHTapHas eIMHHIA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHeTuyeckoro pasuoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (ABMXKYILHME CHIbI) HBOIIONMH. MyTalMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHaNpaBJieHHblE WM3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. O¢dext
ocHOBaTend. Iggexm Oymuinounoco zoprviuwika. CHUdICEHUe 2eHemuieckKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue sgpghexma Opeiigha 2enog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuu.  M3onsuus  mOMyJISLMi:
reorpaduueckas (MpocTpaHCTBEHHAs1), OMoJIorudeckast (pernpoayKTUBHas).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKA, CTAOWIM3UPYIOIINM,  pa3phIBAIOIINN
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCIOCOOJEHW y  opranm3MoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocodieHnil y opranu3mMoB: Mop(hoIoruyeckue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynibTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BuaooOpaszoBanus. [yt u
CIIoCOOBI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpacduueckoe),
CUMIIATpUYEecKoe  (IKOJOTUYECKOE), «MTHOBEHHOE (momumIouIU3aIys,
rubpuanzaiys). JJIMTenbHOCTh BOJIIOIUOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHONM OWOJOTMKM B pa3pabOTKEe HAYYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHS Mapa3UTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUST YCTOMUYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JleMoHCTpanun

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass H3MEHUYUBOCTHY, «llomynsimonHas
CTPYKTypa BUAa», «Cxema MmposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxyiue
CWJIbl 3BOJIIOLUN», «IKOJIOrMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«l'eorpaduueckass M30MSAUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiy, «llomynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
NEHCTBUSL €CTEeCTBEHHOro oTOopay, «®PopMbl OOpHOBI 3a CYIIECTBOBAHUE,
«MBnycrpuanbHblii MenaHn3M», «JKuBble UCKoraembie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaantauum», <«lIpucrnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupoze», «Crnocobbl BumooOpazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JaHABIIICH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITonumounael pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUJIA).

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  opraHm3MoB M HX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTtopnasi paGora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJirouus U €€ pe3yabTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMHM. IlaneoHTONOrM4yeckue MeETOJbI
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.
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buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpHl U
dbayHpl MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obOmactu 3emiau. Bumbi-
DHIAEMHUKHU U PEIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUCHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE U  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpEMEHHBIE METOIbl MOCTPOEHUs (UIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBUiia) BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bosmonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
DBOJIIOLINH.

JleMoHCTpauumn

[Hoptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOTCHETUUECKUN DS/l JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Pununodurey,  «CemMeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTMYHBIE OpraHbD, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YeJIOBEKa W IMMMMaH3e», «[JaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO01I1e 3aKOHOMEPHOCTH HBOJTIOLIUN.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJTIOTUYHBIX, PYJMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIOTHS.

OcHoBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannudeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB U3 MoHoMmepoB. Koanepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, reHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rumorteza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.
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Uctopus 3emnm u meroAsl €€ wusydyeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonoruss u €€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reoXpOoHOJIOTHs. [ €0OXpOHOJIOrUecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HavanpHble 53Tambl OpraHWYecKo HBomtonMH. [losBIEHHE W HBONIOLHUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0on3Ma. BOZHUKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl JBOJIONHMH BBICITUX pacTeHUi. OCHOBHBIC apoOMOPGO3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUHN >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOIUA TO3BOHOYHBIX.
[Tpoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MIEKONMHUTAIONUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIOrn4eckux mporeccoB. llosiBIeHHe W pacuBET XapaKTEPHBIX OPTraHU3MOB.
VYriieobpa3oBaHue: €ro yciloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — IKOJIOTHYECKUE KPU3UCHI Mponuioro. [puyuner u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €rO
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIITIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaeln, I'. Mémnep, C. Munep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXKJeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BONIOUUN», «['€OXpoHOJIOrMYecKas  IIKajay,
«HauanpHbIe 3Tanbl OPraHUYecKou 3Boonum», «Cxema 00pa3oBaHUs DYKapHOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdo3bl  pacreHuit», «PuHnoGUTHY, «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroxkierounsle Boaopocin», «Mxw», «llanoporHukn», «l ol0ceMeHHbIE
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pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimme», «KuiedHonoaocTHbIEY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaronuecs», «lItuupy», «Mnekonuratrommue», «Pa3BuTue KuU3HU B
apXeuckou spey, «Pa3BuTHe )XU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIUH
HAaCEKOMBIX, BJIAKHBIE MTPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEIOCTEHN, ITOJIE3HBIX HCKONMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHaa  snaboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COECIMHEHUN B
NEepBUYHON aTMocepey.

JlaGoparopHasi padora «/3ydeHMe W ONMCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «l3ydyeHue OCOOEHHOCTEHl CTPOEHUS pacTeHU
Pa3HBIX OTAEIIOBY.

IpakTnueckass padora «3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBIEHUE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHnsa. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUUECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((hakTophl) aHTPOMOreHe3a: OMOJIOTHYECKHe, COITUATbHBIC.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aHTpororeHe3a. PaHHue dYenoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIbI) ¥ pAHHUE MMOHTHJIBI — OOITHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JroJed. ABCTPAJIONUTEKU — ABYHOTHE MPEAKHU JoJel. YeroBeK yMeblil, epBbIe
M3TOTOBJIEHUS OPYIHUM TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii —  0oOmMMA  MpeIoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YeloBEeK HEaHAECPTAIbCKUN
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KaK BHJ JIIOJEH XOJOJHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJOBEK, OCBOGHHE KOHTHHEHTOB 3a mpeaenamMud Adpuku.
[TaneoreHeTrka U NajgeOreHOMHUKA.

DBOJIIOLMSI COBPEMEHHOTO uejioBeka. EcTecTBeHHBIH OTOOp B MOIMYJISIIIUSX
yenoBeka. MyTanMoHHbBIA mpouecc W noauMop@usM. I[lomyssiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonbmme pacel: €BponeougHas
(eBpasmiickas),  aBCTpajo-HETrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[Tpucnoco0NeHHOCTh 4YENOBEKa K pa3HbIM YCIOBUSM OKpYXAaroIlel Cpeibl.
Bnusnue reorpaduueckoit cpeapl W Apeiida reHOB Ha Mopdosoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuMiinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPONOJIOTUM.  OBOJIOLUMOHHAS  AHTPOIOJOTHS WU IAJCOAHTPOINOJIOTHS
YeJIOBEYECKUX MOMYJISIUA. broconuanbHble UCCIEAOBAaHUS MPUPOIBI YEIOBEKA.
HccnenoBanue KO3BOMIOLMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOJIbI AaHTPOTONIOTUNY, «[ OJTIOBHOM MO3T YeIOBEKay,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpainonutTek», «YenoBek  ymenwlit», «YenoBek
MPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranbiby, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIOBEKa», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMHM TPOUCXOXKICHUSI 4YeJIoBeKa,
(doTorpaduu HaxoI0K UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yeperna 4YeJOoBE€Ka M 4eperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
IMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAJ0PraHMU3MEHHBbIX CUCTEM C OKpY Karollei cpeaou
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3apoxxaeHue U pa3BuTHE 3Kkojoruu B Tpyaax A. ['ym6onpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpPUPOAHBIE W JIabopaTopHbie. MoJeTMpoBaHHEe B OKOJIOTUH. MOHUTOPHUHT
OKpY’KaIOIIEH CPeJIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUW i1 YEJIOBEKa. DKOJOTHYECKOe
MHPOBO33pPEHUE KAaK OCHOBA CBSI3€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

[Toptpets: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxemsl: «Pazgensl skonorum», «Metoasl 3kosorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranu3msl U cpea OOUTAHUS

Okoznoruueckue (akTopbl U 3aKOHOMEPHOCTU UX AericTtBusd. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHUecKuX (akrtopos. lIpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
noJiIepKaHuo BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
OCOOEHHOCTH Cpell OoOuTaHus OpraHu3MoB. llpucmocobieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.
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XKuznennole Qopmbl opranusmoB. [lonstue o Ku3HEHHON (opme.
XKuznennole POpMBI pacCTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
reoOMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJICHCTBUN ISl CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmunpl 1 cxeMmbl: «Okosornyeckue (axkTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeIIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOIOTMUECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHWS OpPraHU3MOB», «bHOJOrMYECKHEe PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KusHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MMUPOKOIMCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBoy, «llapasutuzm», «KoukypeHmus», «Cumomnos»,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUHW U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX OSKOJOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBbIE KOMHATHBIE pacTEHUs, repOapuy U KOJUIEKIIMH TEIUIONI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus TaHHBIX IPYMI, KOJUIEKIUU >KMBOTHBIX, OOUTAIOLIMX B Pa3HbIX Cpenax,
repbapun M KOJUJICKUMH PpACTEHMM M KUBOTHBIX, OOJIafalolIMX YepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU DPACTEHHM M JKUBOTHBIX PA3IMYHBIX >XKM3HEHHBIX (POpPM, KOJUIEKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHasi pabora «BpIgBICHHE NPUCTIOCOOJICHUNM OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUN U3
Pa3HBIX MECT OOHUTaHUS.

Tema 8. Dko0y10rusi BUAOB U MOMYJIANMM

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOMYJISLHH. [Monmynsuua  Kak
Oouonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U

29



0COOEHHOCTEW OMOJIOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsuuid. OCHOBHBIE TOKa3aTeaud NOMYJISUUU: YHUCJIEHHOCTb, IUIOTHOCTb,
BO3pACTHasi M TMOJIOBAasl CTPYKTypa, PpPOKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUA.

OKoJiornyeckasi CTpykrypa nonyiasuud. OLieHKa YUCIECHHOCTU MOIYJISIIUH.
JluHaMuKa MOmyJsiuu U €€ peryisinus. buoTH4Yeckuii NMOTeHLHMA MOMYJISLUH.
MopaenupoBaHue TUHaAMUKH NOMyJsiuuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISIUU.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[TonsitTue 00 sKoMorMyeckoil Humie Buaa. MectooOuTanue. MHOroMepHas
MoJzenb sKosiormueckon Humm Jx.M. XarumHcoHa. Pasmepbl 3KOI0rn4eckou
Huiy. [loTeHnnanbHas U peanTn30BaHHAs HUILIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUrpalUil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JlemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XApAKTEPUCTHKU MOMYJSALHANY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUPaMHJIBI
nonyiasauun», «CKOpOCTh  3acelieHuss IOBEPXHOCTHM 3E€MIId  Pa3jIu4YHbIMU
opraHuzMamMmn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUM K
PACCEIICHUION.

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3uM MEXIy
OpraHu3MaMH B OUOLIEHO3E.

Okocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOWoTHUECKHE OJIOKU
skocucteM. [10uBbI U Wbl B 3KOCcHCTEMax. KpyroBopoT BENIECTB M TOTOK dHEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3zaTeaud  JKOCHUCTEMBbl. buomMacca H  NPOAYKIMS.
DKOJOrM4ecKre MUpaMu bl YUCEN, OMOMACChl U SJHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W MX MPUYUHBI. AHTPONOreHHbIE BO3JIEHCTBUS Ha
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cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOCUCmeMbl Mopel U
oKeanos. Ixocucmemvl MYHOP, 1€C08, CMmenel, nyCmbiHb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeMm. [opozackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpPOACKON ¢ayHbl. buonorumyeckoe u
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEHIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUYHMBOCTh OPraHU3MOB, TMOMYJISIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIMIOTEHHBIX BO3JACHCTBHIA.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl  pPA3HbIX munoe Ha
cybOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUs.
MeTon010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCUCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnn.
Tabmunpr  u cxembl:  «CTpykTypa  OHoleHO3a»,  «JKocHCTeMa

IIMPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
Ipyninbel OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«Ilenu nutanus (mactOuIHasi, NETPUTHAS)», « IKOJIOTHYECKAsl MUpAMHUAA YUCEID»,
«JKonoruyeckas nupamua OMOMacCh), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O6pazoBanue 6omotay, «IlepBuyHas cykueccus», «BoccraHoBieHue Jieca mocie
noxkapa», «JKocucreMa o3epa», «ArpoueHos», «KpyroBopor BemecTB M MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOo3KOCUCTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, repO0apuu KyJabTYpPHBIX U JTUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJENb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsiK,
€JIbHUK, HA CYXOJIOJIbHBIM WM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «DKCKYpCHUsI B arposKoCHCTeMY (Ha MOJ€ WIH B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA
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buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TN CYIIECTBYET WIIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpejacTaBieHuil o ouochepe B Tpymax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uocdepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOCheEphbl Kak
r7106anpHOM 3KOCcHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHbIE OHUOMBI CYIIM:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTEIHU, CaBaHHHbI,
MyCTHIHH, TPOTIMUECKUE JIeCa, BEICOKOTOPhs. Kimumar, pacTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa 1 QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYpCHOTO0 MOTEHIMaa 1
onocdepHbIX PYHKIUI.

JleMoHCTpauumn

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

Tabmunpl u cxeMmsl: «l'eocdepsr 3emnn», «KpyroBopor asora B mpupoae»,
«Kpyrosopor yraepoaga B mnpupoae», «Kpyroopor kucimopona B mpupope»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiil jgec», «InpokonmncTBEHHbBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesntoBek M OKpy:xa0OIIAs Cpeaa

OKOJIOTUYECKUE KPU3UCBI M WX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpssHeHue BoO3AYyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3mMeHeHne Kiumara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTEIHHOTO M >KMBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPaHbl MPUPOIHL.
Kpacaeie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
Boranuueckue caabl ¥ 300J10TMUECKHUE MTAPKU.

OCHOBHbBIE TPUHLMUIIBI YCTOMYMBOTO PA3BUTHUS YEIOBEUYECTBA M MPUPOIBL.
PanmonansHO€  MPHUPONOMONIB30BAHUE U COXPAaHEHHWE  OHMOJIOTHMYECKOTO
pasHooOpasust 3emsid. OOmIME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3BuTre METOJOB MOHUTOPHMHTAa pa3BUTHS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccieo008anus nepexooa K pecypcocbepezaroujei u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvlie cucmemsi, odecneuusarouwjue O00CMyn K
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uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 9IKkocucmem. OcHoGbl
9Kopeaburumayuu dKocucmem U cnocooos 060pvObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JdeMoHCcTpaMuA

Tabmupt  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HEeHHe
ruapocdeprr», «3arps3Henue mnouBb», «[lapHukoBbiit  3ddekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacCTEHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIIPENENCHHIO, Haauyue Mmomusayuu K OOy4EeHHUIO  OHMOJOTHH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATETHHOCTH B COOTBETCTBUHU C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, NaTPUOTH3MA U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M IMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEKACHUSAMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COI[MAIBLHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBbIX, TO3HABATEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYKJIEHUH CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA, YBaKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
PonuHol, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAB0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpPUEHTHUPYSICh HA MOPATHHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;
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MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro oobpa3a KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, PETyJsIpHas Quznyeckas
aKTUBHOCTb), OEpEekKHOTr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

MOHMMAaHWE 1EHHOCTU TPaBUJ HWHJIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOW JIE€SITEIBHOCTU TEXHOJOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCUOHANBHON AESITENbHOCTH, YMEHHE
COBEpIlIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun U pealn30BLIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHS;

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOIIEN CPEIbl;

OCO3HAaHHME TJI00aTBLHOTO XapakTepa JKOJIOTMYECKHX MpOoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPU H3YYEHUU OUOJIOTHH
3HaHUS W YyMEHUsI TpU peHieHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOCchephl);
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AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCIIIMX BpEI  OKPYXKAKOLIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUUYECKOMN NIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YMUTATEIIbCKOW KYJIBTYpPbl KakK CpeIICTBa
B3aMMOJICHCTBHUS MEXKY JIFOJbMH U MIO3HAHWS MUPA;

MOHMMAaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(GOpMHpPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUH IpodsieM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOT'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBHIXO/Aa M3 II00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
NOBBIIICHU OOUIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

IMIOHMMAaHHUE CYLIHOCTU METOAOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOISANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMNXCS JaHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS Jis
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0y4YaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTusi, SABJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (paKT, MPUHUMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJEIOBAaHUE,  HAOJMIOJEHHE, HU3MEpPEHUE, OKCIEPUMEHT W  JpYrue);
yHUBEpCalbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIMU O0OYyYalolUXcs; CIOCOOHOCTD
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKAE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MMO3HABATEJILHON 1 COIMANIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro OOIIero
oOpazoBaHus y oOyuaromerocsi OyayT chOpMUPOBaHbl [103HABATEIIbHbBIC
YHUBEpCaIbHbIC YIeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpPEIHEro OOIIero
00pa3oBaHuUsl TOJHKHBI OTPAXKATh:

OBaajaenue YHHBEPCATbHBIMHU yueOHBIMU NMO3HABATEJILHBLIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHHM 3HAHWK TPHUEMBI JIOTHUYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JI 0OBsICHEHUS (PaKTOB M SIBIICHHUM
YKUBOU MIPUPOIBI;

38



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPHBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/ICJIbHBIC CpencTBa TUTSt IPEACTaBICHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  PaA3HOIO  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHIeHUs MPoOJeMbl ¢ Yy4ETOM aHaIM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaNbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESTENbHOCTH,
HaBbIKAMHU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUH, MPeoOpPa3OBaHHUI0O U TMPUMEHEHUIO B Y4EOHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MANIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJETh HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI JIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh IIOJYYEHHbIE B XOJE pEIICHUS 337auyd  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYI0 U MPAKTHUUYECKYI 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
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BBIJIBUTaTh HOBBIE WJEH, NpEjararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMaLMU (TEKCTE y4eOHOTOo
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEparype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpPECTaBICHUSI, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTH, COBEPUIEHCTBOBAThH KYJIBTYPYy AaKTHBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
OHoJOrnyeckod HHPOpMalUUE: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJIHOCTH;

BJaJeTh  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KHU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHM IO CYIIECTBY OOCYyX AaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBINOJHEHUS MpejiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3ULIMNA APYIHMX yYaCTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOaJbHbIE CpEJACTBA OOIICHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJIECHCTBUSA MPHU PEIlICHUH Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHAMATh I[EJIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEUCTBUSL MO €€ JOCTHKECHHIO: COCTaBJISATh IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
001Ut pe3ysabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULIUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUA NPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYIKAax IO OTHOILIEHHUIO K JKMBOUM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTebHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHIM;

pacumMpsITh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
32 pEIICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BJa/JeTh HAaBbIKAMU  [O3HABATENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQIIEKCUU I OLEHKU CHUTYyalllH, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4YeOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobsieM  parMoHaJIBLHOTO
MIPUPOIOTIOIH30BAHUS, O BKJIaJIE POCCHUICKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOTOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerounas Teopus T. llIBanna, M. IlIneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1eHTpax
MHOroOOpa3usi M TMPOUCXOXKJACHUS  KYJIbTYpPHBIX  PAacTEHHUM),  3aKOHBI
(eamHOOOpa3usi TOTOMKOB IE€PBOrO TMOKOJICHHS, PACIICTUICHHS, YUCTOTHl T'aMerT,
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HE3aBUCUMOTO HacienoBanuss [. Menzaens, TOMOJIOTUYECKHX PSAJOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOIO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEpPECHHUE,
HaOJIIOICHNUE, DKCTICPUMEHT);

yYMEHUE BbIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxkTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YeJIOBEKa, CTPOCHUSI OPTraHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboIM3M), MPEeBpaIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOrO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHum3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aUMOCBSI3M MEXKIy OpPraHOMJAMH KIETKH U HX
GYyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (GYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, dTarlaMu KJIETOYHOIO IUKJIA U KU3HEHHBIX IUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKW JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEIIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsi JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTYEMBIMU OMOJIOTHUECKUMH TIPOIIECCAMHU U SBJIICHUSIMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOJATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OSKCIECPUMEHTAIBHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIENOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
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nyOJMYHO  NPEACTaBIATH  IOJYYEHHbIE  pE3yJbTaTbl HAa  YYEHHYECKHX
KOH(EpEeHIINSIX;

YMEHUE OLICHUBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
obnmacti  OWUONOTMM M MEIULUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HANPABICHHOE M3MEHEHHWE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIM BBHIOOp Oyaymiell mpodeccuoHalbHON
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIEBON MPOMBIIIJIEHHOCTH, YIIAyOJsTh MO3HABATEIbHBIN
UHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Npodeccuu u
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHH3alUsaX CpPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
KApTUHBI MHpA, B IIO3HAHWHW 3aKOHOB IPUPOABI M PELICHUM SKOJIOTUYECKUX
npo0OjieM 4YelnoBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHNM LEHHOCTHOIO OTHOIIEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHE BJAJETh CHUCTEMOM OMOJOrMUECKUX 3HAHMUW, KOTOpas BKIOYAET
ONpeNeNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapau m B. BaitnOepra,
3apojsiiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX JKUBBIX O0OBEKTOB U HKOCUCTEM
(omucanue, u3MepeHue, HaOI0JeHUE, SKCIEPUMEHT), CIOcOO0aMu BBISBIICHUS U
OLICHKH aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
PKOCUCTEM H Omochepbl, CTAOMIM3UPYIOMIETO, ABWXKYIIETO W Pa3phIBAOIICTO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BIAUSHUS JABMOKYLIUX CHJI 3BOJIOLMU Ha FeHO(POH]I OIS,
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MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepEeIOBaHUS HANIPABICHUIN
IBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHH B IKOCHUCTEMAX;

YyMEHUE YCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY TMPOIECCaMU HBOJIIOIUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHHs, aOMOTHYECKUX U OMOTUYECKHX
KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo00pa3usi BHJIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUYECKHE 3aa9H, BBISBIISITE TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMU MIPOIECCAMH U SBICHUSMU, 1€TaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYTI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENLCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(DepeHIusX;

yYMEHUE OILIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ UYEJIOBEUECKUX pac, O MPUYMHAX, MOCIEIACTBUSIX U CHOCO0aX MpeIoTBpAIICHUS
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO35SHCTBA, MHUIIEBON
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaIpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOIIEW mpodeccun U MPOJOIDKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 0Opa3oBaHUSI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
L brosorust kax Hayxka L https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 2
HBHIE CHUTEMBL 1 HX H3yHACHHe https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
3 buosorist kneti 2 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XuUMHU€ecKasi OpraHu3alus KIETKU 10 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
° CTpOCHHE 1 GyHKIHH KICTKH 8 . 2 https://m.edso00.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHne YHEPTUH B 9 1 bubnmnoreka [JOK
KJIETKE https://m.edso00.ru/7f41c292
HacnencrBennas nadopmanus u bubnuorexa [JOK
7 ) 9 1 0.5
peanusanus €€ B KJIIETKE https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
XK 1
8 MISHCHHBIH I KTCTKH 6 https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
o CTpOCHHE 1 pYHKILHH OPraiH3MOB 17 15 https://m.edso0o.ru/7f41¢c292
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5 bubmmorexa LIOK

https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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I'enernka — HayKka O HAaCJIEACTBEHHOCTHU U bubnnoreka [HOK
11 2 0.5
W3MEHYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYNBOCTHU 6 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 Petetinia seropexa 4 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
15 Ceneius OpramsMon 4 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
16 broTrexHoIOrMsS U CHHTETHYECKast OMOJIOTHS 4 httos://m.edsoo.ru/7fA1c292
bubmuoreka [JOK
17 Pesepetioe Bpes 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 3apoxIeHUE U PA3BUTHE IBOJFOIIMOHHBIX 4 bubimoreka [IOK
MPEJICTaBICHUIA B OMOJIOTUU https://m.edso0o.ru/7f41c292
N bubmuorexa [JOK
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2 https://m.edsoo.ru/7f41c292
N bubmuorexa [JOK
3 MakpooBosOLHs 1 € pesyIIbTaTh! ! . https://m.edso0.ru/7f41¢c292
4 [TpoucxoxaeHue U pa3BUTHE )KU3HU Ha 15 15 bubmuoreka [JOK
3emite ' https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
5 IT — 11 1 1
POUCXOXKIICHHE YEIOBEKa — AaHTPOIIOTE€HE3 https://m.edsoo.ru/7f416292
DKOJOTUsl — HayKa O B3aUMOOTHOIIICHUSIX
6 OPTraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5 bubmorexa LOK
p . 71ob . ' https://m.eds00.ru/7f41¢c292
C OKpY’Karolei cpeaou
but6mmoreka [IOK
7 9 1.5
Opranm3umbl u cpesa OHTanHA https://m.edso00.ru/7f41c292
bu6nuoreka [IOK
8 i 9 0.5
IKOTOTHS BUAOB M MOMYIALAH https://m.edso00.ru/7f41c292
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE 13 1 05 but6mmoreka [IOK
CHUCTEMBI ' https://m.edso00.ru/7f41c292
10 buocdepa — rimodanpHas sKOCHCTEMA 6 bubmuorexa [IOK
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12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YenoBek U OKpysKarolas cpeaa

PesepBHOE Bpems

102
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