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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero odpazoBanusi pa3dpaboraHa Ha ocHoBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX TIOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMEeTHOM obiactu «EctecTBeHHO-
HayuHble mpeameTb». CorimacHo mnonoxenusMm OPI'OC COO npoduiibHbIE
yueOHbIe TPEeIMEThl, U3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIMM, CpPEIHUM
O0IIMM, CpEHUM IpOo(ecCHOHATBHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINUX
3a/lay, CBSA3aHHBIX C HOpodopueHTanuerd OOYyYarolUXCs W CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEAMIMHOM, 3KOJIOTHEH, ICUXO0JI0THEH, CTIOPTOM UM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmery "buonorusa" naér mpeacTtaBiieHHE O
eI M 3aJayax HM3ydeHus yuyeOHoro mnpenmera «buosorus» Ha yriyOoJ€HHOM
YPOBHE, OIpeneseT 00s13aTeabHoe (MHBApUAaHTHOE) MIPEIMETHOE COIEpKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ieaaM U TeMmaM, paclpeleseHre IO Kiaccam,
PEKOMEHJIyeT TMOCJIEe0BaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXMPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKKA ydeOHOro Impoiiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy  IPOCMATpPUBACTCS
HaIlpaBJI€HHOCTh HA MOCJIEAYIOIIEe pPa3BUTHE  OHOJOTMYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIIMUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpy)Kawolled npupoAaHoi cpexne. B
nporpaMMe Mo OWOJIOTUM TakXKe MOKa3aHbl BO3MOXHOCTH Y4Y€OHOro IpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM W TMPEJAMETHBIM pe3yjbTaTaM OOy4YeHUsS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIbHON  NIEATEIbHOCTH
oOy4arolmuxcsi M0 OCBOCHHMIO COZEpX aHUs OWOJIOTUYECKOTO O0pa30BaHUSA 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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pacimMpeHre U yriayOneHue 3HaHWi OOyYaroIlIMXcs O JKMBOM HPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOJIOI MU, IBOJIFOLIMOHHOTO YUYE€HHUS U IKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOUIEMY IOIYYCHHIO
Ononornyeckoro  o0Opa3oBaHMsl B By3aXx M OpraHM3alUAX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJYYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMHCS
COOTBETCTBYIOLIUX 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 YeJIOBEKa, OOLIUMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI IJIA MOCIEAYIONIEro
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHHUSMH, IMOJTYYCHHBIMU OOYUYaIOIIUMHUCS TPH H3yUYCHUU
($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 OpraHU3alliy, HBOJIOLNN OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH U CHUHTETHUYECKOM
OMOJIOTMH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarolMuXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usnonoruu uenoeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUN M 3aKOHOB, MAEH, MPUHIIUIIOB U TIPABHII,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHHHM, MHOTO000pa3MM U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUAX, COBPEMEHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHUX 3HaHWM. J{7s
pa3BUTUA M TONJCPKAHUS HMHTEpeca OOydarolmuxcs K OWoioruu Hapsgy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJIEHUS W Pa3BUTHUSA
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUIITNX OMOJIOTHIECKUX U IKOJIOTUIECKUX MPOOIIEeM.
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Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOiaEéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHATbHOMN
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosormeid, Wi K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOOJIKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTmxkeHnne 1enu u3ydeHus yuyeOHoro mnpenmera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHLEMIMIX, TUIIOTE3aX, 3AKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OHOJOruM, SMOpUOJIOTMM U OWOJIOTMM pPa3BUTHUS, TEHETHKU WU
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTUH, MaJCOHTOJIOTHUH,
DKOJIOTMH);  METOAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JabopaTtopum M B mpupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBlIaZIcHMEe OOy4YalolUMUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHUTh,
aHaAJIM3UPOBaTh W HCIIOJIB30BaTh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILIIEHUIO K OKpYXKarolled NpupogHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COOMIOJATH  MEPHI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 001aCTH OHOJIOTHH;

pa3BuTHE Y 00y4arOUIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IMpolleCCeé 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTMH, pEHIaeMbIMH €10 MpoOiieMaMu, METO0JIOTHEn
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHYECKUX
00OBEKTOB U MPOIIECCOB;
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BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
I1EJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
FeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TMOBEJACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAIHLHOM
MIPUPOOTIOIL30BaHNN (COOIOICHNE TIpaBWJI TOBEICHUS B TPHUPOJEC, OXPaHbBI
BUJIOB, DKOCUCTEM, OUOCchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MaCHOCTH KU3ZHENEATENbHOCTH B YPE3BbIUAMHBIX CUTYaIUsX
IPUPOAHOTO W  TEXHOTCHHOTO XapakTepa) HAa OCHOBE HCIIOJIb30BAaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCJIEYIOEMY TIPO(ECCHOHATEHOMY CaMOOTIPECICHHIO, B COOTBETCTBHH C
WHIUBUTyAIbHBIMA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISETCS ¢ YIETOM CHEru(pUKU ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETrO
po¢eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

OO0s13aTeIBbHBIM YCIIOBUEM MTPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpAaKTHYeCKUX padoT. Taxxke ydactue
OOy4JaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIICIOBATEIBLCKUX PaldoT,
TEMaThKa KOTOPBIX OMPENETISETCS y4YUTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIOrusl — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonornu.  buonormyeckue HayKd M HM3y4aeMble HMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIATHBIE M TIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHUH.

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

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouosnoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CJI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiiti. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKUBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaronime ,uBble€ CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanu3. lloHdaTue o 3aBucuMou u
He3aBUCUMOM TiepeMeHHOU. [InanupoBanme oskcnepumenta. IlocraHoBka wu
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu
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Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KHU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npuponab», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TIPUPOJIBI».

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

IIpakTnueckas padora «lcnoib30BaHWE Pa3IMYHBIX METONOB MpPH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — CTpyKTypHO-QYHKUMOHAJIbHAS eauHUUA kuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(EepeHInaNbHOE
HEeHTpUYTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
K1emok. DNEKTpOHHasi MUKpockonus. Kougoranvnas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

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

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUHU
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bona u e€ ponb Kak pacTBOpUTENS, pEeareHTa, y4acTUE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOPEryJsiquu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BelleCcTBAa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Mosiekysibl. [lepBuunast
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukauuss  Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.
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YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaPUIbl U TOJIHCAXaPUIBI.
OOmuit  mnaH CcTpoeHuss H  (U3MKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUAOB.
Tpurmunepunbl, ¢Gocpoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIMU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuino Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenune u omonorndeckue pynkmuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenne monekyinsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCYNKU, UX (DYHKIIMH B
kietke. [pyeue wykneozuompugocgpamer (HT®D). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyn. Mooderuposarue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnbromepHulil ousaiin u
opeanuyeckul cunmes OUOMONEKYT U UX HENPUPOOHBIX AHATO0208.

JleMoHCTpauumn

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX DJIEMEHTOB B )KUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyNbl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi pa6ora «OOGHapyXxeHHE OCITKOB C TTOMOIIBIO KAa4eCTBEHHBIX
peaKIii».

JlaGoparopnass  padora  «lccienoBaHue  HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.
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CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIHMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[Tnasmatuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTUYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obmery€éHHas auddy3us), aKTUBHBIM (MEPBUYHBIM W BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
crerka. CTpyKTypa U QyHKIIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.

[Huromnasma. [{urozons. [{utockener. JIBuxkenue nuromniazMbl. OpraHoOUIbI
kietkn. OnHoOMeMOpaHHBIE OPraHoOUJbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapat I'onbaku, JTU30COMBI, UX CTpoeHUE W (GyHKIMHU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyIsIPHOrO PETHKYJIyMma.
Mexanusm nanpasnenusi 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [I7maakuii  (arpaHyisipHBIA)  SHIOMIA3MATUYECKUN
petukynyM. CekperopHas ¢yHkius anmnaparta ['onpmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kinerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJbl  KJIETKH:  MUTOXOHJPUU,  IJIACTHUIBI.
Ipoucxoscoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeowckosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM u miactun. [lepBuunsie,
BTOPUYHBIE H  CJOXHBIE  IUIACTUAB  (POTOCHMHTE3UPYIOMIMX  DYKApHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOTIIACTHI BHICIIINX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJICTKH. Pu6ocombl. IIpomesicymounvie Qunamenmul.
MuxkpodunamenTsl. Axkmunosbie Muxkpoguiamenmol. MBbIIEUHbIE — KIETKH.
AKmuHo8ble KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KieTtouHbii
neHtp. CTpoeHuWE U JBWKEHHE OKITYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopuule benxu.

Anpo. O6omouka sigpa, XPOMATHH, KapUOIIa3Ma, SAPHIINIKU, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoOMaTHHA — THUCTOHBL. /Jlunamuka s0epHOU 00010uKku 6 mumose. Aoepmolil
Mpaucnopm.

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

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

Tabmupl u cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHME  pacTUTENbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnass pabora «/3ydeHuE CTPOEHHS KIETOK pa3IMYHbIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

Jlaboparopnass pabora «liccinenoBanue miazMoiu3a W JIEIJIA3MOJIU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  padora  «/I3ydyeHue  JABWKEHHUS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLeHie JHEPIHU B KJIeTKe

AccUMWIIALNS U JUCCUMIIISILIMS — IBE CTOPOHBI MeTabonmmu3Ma. Tunel oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIN. YyacTue KUCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
OoOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmuvl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunteza. CretoBasi u TeMHOBast Gaspl. Pomoovixanue, Cs., Cy. u CAM-munur
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoleccax onosorunyeckoro okucienus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Ouepeus memopaHHoz2o epaduenma npomonos. Cunmes

[IOKYMEHT NMOAMUCAH 3NEKTPOHHON NOAMUCHIO

YUYPEXXAEHUE CPE[JHASA LLIKOJIA N2 1 UM. A. TBAP[IOBCKOIOT.
MOYUNHKA, AxToHeHkoBa JllogMuna BukToposHa

MYHULUIMAJIbHOE BIO[DKETHOE OBLLIEOBPA30OBATEJIbHOE 20.09.24 15:14 (MSK) MpocTas noanucb




AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB nepes aHadpOOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JdeMoHCcTpaIMuA

[Toptpersr: k. IIpuctnu, 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 MUKPOCKOI, 00OpYyIOBaHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTopuass pabora «/3yyeHue  KaTaqTUTUYECKOM  aAKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass paGora «/3ydyenne (HEPMEHTATUBHOIO pAaCIICIUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi pabGora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

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. Peanuszanus HacineACTBEHHOW MHpopMauuu. I eHeTnyeckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptseix PHK B 6nocunrtese Genka.
VYcnoBuss OuocunTeza Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enos. OpraHuzanusi TeHOMa y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpoOKapuoT. l'mmores3a
onepona (®. Kako6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycel — HekieTounbie (OpMBI JKU3HU U 00JUTaTHbIe TTapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuoharoB. JKusHeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbie M MEAUIIMHCKHE TPOOTIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMPYKMYPHBIX OUoI02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.

[IOKYMEHT NMOAMUCAH 3NEKTPOHHON NOAMUCHIO

YUYPEXXAEHUE CPE[JHASA LLIKOJIA N2 1 UM. A. TBAP[IOBCKOIOT.
MOYUNHKA, AxToHeHkoBa JllogMuna BukToposHa

MYHULUIMAJIbHOE BIO[DKETHOE OBLLIEOBPA30OBATEJIbHOE 20.09.24 15:14 (MSK) MpocTas noanucb




JleMoHCTpanun

[Toptpetsr: H. K. Konbuos, /. . IBanoBcKuUi.

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. WMurtepdaza u  Mutos.
Oco0eHHOCTH TMpolIecCOB, MpoTeKaromMX B uHTepdase. I[loaroroBka KIeTKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUOBI MHTEP(A3HI.

Martpuunbii cunres JIHK — perumkanwpa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, aAHTUIAPAJIIEIBbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUIll. JIUMIOWAHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBL.

Henenne ximetkn — MuTo3. CTaguud MHTO3a M IPOUCXOASIIME B HHX

npouecchl. Tumnbl muto3a. KapuokuHes U nutokune3. buonormdeckoe 3HadyeHUE
MHUTO3A.

Perynsnmst MUTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, ougpgpepenyuposku, cmaperus u eudenu kKiemok. «lLugposas
KlemKkay» — ouourngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT0o3», «CTpoeHwHe
xpomocom», «Permukarus JTHK.

O6opyoBaHHe: CBETOBOW MHUKPOCKOII, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEIIIKa JIyKay.

JlaGoparopnass  pabdora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi pa6ora «HaGnronenne MuTo3a B KJieTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MHKpOIIperapaTax ).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornyeckoe pazHooOpasue OpTaHU3MOB. OnHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS U HKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKICTOYHBIE TPHUOBI, OJHOKJICTOUYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTHI. KOJIOHMAbHBIE OpraHU3MEI.
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B3anMoCBsA3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHuii. Tumbl pacTUTENBbHBIX TKaHeW: oOpa3oBaTeIbHas,
IOKPOBHAs1, IPOBOJMAIIAsl, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMI 1 pacioIOXKEeHHUs TKaHEeH B OpraHax pacTeHUN.

TkaHU JKMBOTHBIX M YE€JIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COEMHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
PaCIIOJIOKEHUS TKAaHEW B OpPraHax >KMBOTHBIX U YEJIOBEKA.

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

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JXMBOTHBIX. HapyxHbIl M BHyTpeHHuUi ckener. CTpoeHHE U
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHm3MoB.  J[BMOKEHHWE  OJHOKJIETOYHBIX ~ OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI,  YIVIEKHCIOIO ra3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumnosioctHOe 1
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHoe apixaHue. JlpIxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE CTPOEHMUS JIETKUX I103BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MieKkonuTaromux. Perymnsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucteMa U €€ Oprassl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUYHBIX >KUBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Boinenenne y opranu3moB. Beinenenue y pacreHuid. Beinenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs3b NOJIOCTH TEJIa C KPOBEHOCHOW M BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y
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MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne M QyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y YEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M UUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM U XUMUYECKOM 3aIIUThl. DUTOHIUABI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranusma oT OosnesHeil. IMMmyHHast cuctema denoBeka. KieTouHblili u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crerudUIecKuii
UMMyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pazmpaxxumocte u©  peryisiudss |y OpraHusMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHusMoB. Takcucel. PazgpaxumMocTts u  peryisnus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y XKUBOTHbIX. OT/AENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrexc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA XMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [unoramamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HacekoMbIx», «Tkanu pactenuit», «KopHeBbie cucteMb», «CTpoeHHE CTEOJIS,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplgenurenbHas cUcTEMay, «DHIOKpUHHAsA cucTeMa», «CTPOCHHME MBI,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,

«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX IKUBOTHBIX», «CTpOCHHE THIAPHY,
«CTtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas — cucrema  nruny», «HepBHas — cuctema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.
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OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIMpPENApPaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIpENapaThl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTIJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHUE I IEMOHCTPAIIMH TIOYBEHHOTO W BO3IYIITHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEHTOB, 000pyAOBaHUE IJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, 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. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  0ecrnonoro  pa3MHOXKEHHS:  MOYKOBaHUE,  CIOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
M€i03a M TIOJOBOrO mporecca. Meho3 W €ro Mecro B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponsiiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3HI.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHoOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHATbHAS HWHAYKIHA).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3yylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbpHBI Tepuoa. [lpsmoe u
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSMOTO0 U HEMPSIMOTO

[IOKYMEHT NMOAMUCAH 3NEKTPOHHON NOAMUCHIO

YUYPEXXAEHUE CPE[JHASA LLIKOJIA N2 1 UM. A. TBAP[IOBCKOIOT.
MOYUNHKA, AxToHeHkoBa JllogMuna BukToposHa

MYHULUIMAJIbHOE BIO[DKETHOE OBLLIEOBPA30OBATEJIbHOE 20.09.24 15:14 (MSK) MpocTas noanucb




pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu MoCTIMOPUOHATBHOTO 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 Pa3BUTUE PACTUTEIIBHBIX
opraHu3MoB. J[BoWiHOE OIJIOJIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHUE U
pa3BUTHE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCTpanun

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

Tabnmuiel 1 cxembl: «BereratuBHOe pasMHOKeHHE», «THIBI Oecronoro
pasMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «llpsmoe u
HEenpsAMOEe pa3BuThe», «Pa3BuTme Maiickoro xyka», «Pa3Butnhe capanum»,
«Pa3ButHe nATYmIKW», «JI|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHune ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KHW3HEHHBIA  ITUKI
ManopOTHUKA», « KM3HEHHBIN LIUKJI COCHBIY.

OO6opynoBaHHE: CBETOBOM MHKPOCKOI, MHUKPOIpENaparhl SIMIEKICTOK |
CIIEpMATO30UI0B, MOJIEJIb «L{MKII pa3BUTHS JIATYIIKHA.

JlaGoparopHas padora «/3ydyeHne CTpOCHUs MOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIpEenapaTax».

IlpakTnueckass pabdora «BbisiBIEHHE NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pa3BUTUS TEHETUKUM Kak Hayku. Paborter I
Mengnens, I'. ne ®pusza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
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,
aJUICTIbHBIE TEHbI, AJbTCPHATHUBHBIC IPU3HAKH, JOMHHAHTHBIA W PELIECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
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OCHOBHBIE ~ METOJABI ~ TE€HETUKH: THOPUAOJOTUYECKHM,  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: «MeTo/Ibl TeHETUKI, «CXEMBbI CKPEIIUBAHUS.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT TE€HETUYECKHUX

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

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHens — 3aKOH paclleIUIeHUs MpU3HAKOB. LluTonornueckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanm3supyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tperuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHUSL.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne Npu3HaKoOB, CUETJIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUUYECKUX TPOILIECCOB, TMOBEJACHUSI M KOTHUTUBHBIX (YHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIEACTBEHHOM HH(POPMAIIUHU B MIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

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 apozodpunby, «Kapuotunm mOTULBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PACIICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JIEMOHCTPAlMM CILEIJICHHOTO HACJIEIOBaHUs MPU3HAKOB, CBETOBOM MMKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Yy APO30(PHITBD».

IIpakTnueckass  paGora  «l3yueHue  pe3ylbTaTOB  JUTHOPHUIHOTO
CKPEIIMBAHUSA Y TPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Tpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICICTBECHHASI.

Mopaudukanuonnass U3MeHYUMBOCTb. Ponb cpeasl B (opMHpOBaHUU
Mo (DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHIIMYECKas M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW H3MEHUMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUN
T€HETUYECKOT0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIBl MyTanuil: T€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIHUPOBAHHBICE MYyTallMu. SlaepHble U
UTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. IIpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJIEeCTBEHHOCTb.

Onueenemuxa u NUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JdemMoHcTpanuu

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

Tabmuet u cxeMbl: «Bugael  um3MeHuMBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTaimiiy.
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ObopynoBaHue: *KUBbIE U TepOapHbIE HK3EMIUISIPhl KOMHATHBIX PACTCHUIA,
pucyHku (dpotorpaduu) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHas pabora «HccnemoBanue 3aKOHOMEPHOCTEHN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapuallMOHHOrO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHass MporpamMma HCCIEIOBaHUS T€HOMaA
4yenoBeka. MeTonbpl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oosie3HU 4YenoBeka. bolie3HM ¢ HACIENCTBEHHOM MpeApacloyiOKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1acTU peJaKTUPOBAHUS T€HOMA 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 CceleKuus. 3apOoKICHUE CEJNEKIMU W JIOMECTUKALIHM.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIO0B B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKIIMOHHOM pabOThI.

Metoasl cenekIMoHHOM paboThl. McKyccTBEHHBIH OTOOp: MaccOBBIM U
VIH/IUBU1YQJIbHBIM. DTarel KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a 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 my1st momydenust ucxoqHoro Matepuana st CEJIEKIHH.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero npuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszauus. [Ipeogonenue Oecruiogus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH 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, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax VIYUUeHUs. CYUecmayouux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHEeHUeM COBPEMEHHLIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeodosuvlx uoeli U nepcneKmueHbIX MmexHoI02UlI.

JleMoHCTpanumn

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

Tabnuipl U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoppl cenexuuny, «OTnanéHHas rudpuanzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yueHne COpTOB KYJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IkcKkypeusi «OCHOBHBIE METOJIbBl M JOCTHIXKEHHMSI CEJIEKIIMM PACTEHUH Hu
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHoJsoruid. [Ipon3BoACTBO OeKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHW3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUaAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MYTH.
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Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W  COMATHYECKUN
smOpuoreHe3. lcnonp30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOoHCTpyKuus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMM SEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DA3MHOIICEHUS CENIbCKOXOZAUCTNEEHHBIX KYIbIMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM 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 nudposas meaunuHa. [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 MEAMIMHCKUX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynutener OPBU, ycTaHOBiieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-comepkamuyx BUpYCcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOJCTBEY, «KieTouHass nHKeHepUsn», «I €HHass HH)KEHEPUS.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxaeHne m pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
OouoJiorumn

OBomonmonHas teopust Y. JlapBuna. Ilpeanochulku BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JBrokytiye cuiibl 3BoolUK BUA0B 110 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPTaHW3MOB, HACJEACTBEHHas HM3MEHUYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).
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Odopmiienne cuaTeTnueckor Tteopuu dBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. apsun, C. C. YerBepuxos, 1. U. lImaneraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta mytemectBus Y. lapsunay, «Haxonku Y. Jlapsunay, «Dopmbl 60psObI
3a cymiectBoBaHuey», «llopoasl romy6eit», «MHoroodpasue KyiabTypHBIX (hopm
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. [apBuny)», «Cxema COOTHOIIEHUSI JBWXXYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAanups Kak 3JIEMEHTAapHas €IMHHIA 3BOJOLMH. COBPEMEHHBIE METOJIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (IBMXKYILIME CUJIbI) 3BOJIOUMU. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
OCHOBartensl. JDgpgpexm Oymuiiounoeo 2opaviuwika. CHUMCEHUE 2eHemUyecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pghexma Opeiigha cenog 6
bonvuwux u  marvlx  nonynayusx.  Mwurpanuu.  M3onAums  mOMyIISIu:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HamnpaBisiomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO  O0TOOpa:  JIBIWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pbIBAIOIINN
(nm3pyntuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHKPOAIBOJIIOLIUH.
Bo3HukHOBeHHE ~ mpuCnOcOOJeHW y  opranu3sMoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: Mop(dosorunyeckue,
duznonornueckue,  OMOXUMHUYECKHE,  moBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsius — kiodeBord (aktop BugooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKoe (reorpaduueckoe),
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CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JIuTenbHOCTh BOTIOIUOHHBIX MTPOIECCOB.

Mexanuzmbl GOpMHUPOBaHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONM OWOJOTMKM B pa3pabOTKE HAy4YHBIX METOJIOB
coXpaHeHHs1 OMopa3zHooOpa3usi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBHOBI C HEl.

JdeMoHCcTpaMu

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

Tabmumplt 1 cxeMbl: «MyTalliOHHasE HM3MEHYMBOCTHY, «llomymsimonnas
CTPYKTypa BUAa», «Cxema MposiBJIEHUs 3aKoHa Xapan—BaiinOepray, «/Buxymue
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas W30S MOMYJALUNA CEeBaHCKOM (openmny,
«['eorpauueckass HM30IAMUS  JIUCTBEHHUIl CHUOMPCKOW U JIMCTBEHHHULIBI
naypckoiny, «IlomysiiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEHUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaantauuny, «lIpucrnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepum Buma», «Buasl-nBoviHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl Bua0o0Opa3zoBaHus», «l'eorpapuyeckoe BuA00Opa3zoBaHUE
TpEX BHUJOB JAHJBILEH», «IKOJOTHYECKOE BHUJI000PAa30BAHHUE BHUJIOB CHUHUID),
«ITomumonasl pacteHuit», «KamycrHo-peneunsiii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3BEped C MpUMepaMH pa3IMYHBIX MPUCTIOCOOJEHUN, 4Yyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pabora «BbisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCThY.

Jlabopatopuass padora «CpaBHEHHE BHIOB 1O MOP(OIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

MeTtonbl  M3ydeHHS MaKpOAIBOMIOIMHU. [lameoHTONOrMYecKue METO[bI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOTEHETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBomronuu. CpaBHeHHe GIIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obGnactu 3emnu. Buasbi-
SHAEMUKHU U PETUKTHIL.
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OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
DBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbl.
PynumenTtapubsle  opraHbl M araBu3Mbl.  MOJIEKYISIPHO-T€HETUYECKHE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUS  HBOJIIOLUU.
['omonoruunsie reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (PUIOT€HETUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMK U 3BOJIIOLUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTs 3Bomonuu. AmantuBHas paguanus. HepaBHOMEpPHOCTh TEMITOB
DBOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuupbl U cxembl: «DUIOr€HETUUECKUN DSl JIOMIAN», «APXEONTEPUKCY,
«3Bepo3ydOble  sAmepb»,  «Crerouedans»,  «PuHnopute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 5MOPHOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HAa0Opbl YEJIOBEKa MW IIUMIaH3e», «l JlaBHbBIE
HaIlpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJICHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
opraHnyeckux BemecTtB W3 Heoprannueckux. Ombir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB U3 MoHoMmepoB. KoanepsarHas rumore3a A. W.
Onapuna, runoresa nepBuyHoro oynsona k. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Hctopust 3emumm U Meroasl €€ u3zydeHus. lckomaemple OpraHU4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAsS
reoXpOHOJIOTHS. [ €0OXpOHOIOTMYeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.
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HauvanbHbie 3Tanbel opraHndeckord sBoionud. llosgBieHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0oin3Ma. BO3ZHUKHOBEHUE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKM KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CHMOUOTEHE3). DBOJTIOIMOHHOE MTPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pPaCcTCHUM.

OCHOBHBIE ATallbl JBOJIOIMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tumnoB. [lepBbie XOpaA0OBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOIHUS TTO3BOHOYHBIX.
[Ipoucxoxnaenne ampubuii u pentwimil. [IpoucxoxaeHrue MIEKONUTAIOMINX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KalHO30il. OOm@as XxapakTepUCTHKa KJIMMara u
reoJIOTHYECKUX TMporeccoB. [losiBieHHE W paciBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclIoBUs U BIMSHHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobiema coxpaneHus: 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnayuannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omnapun, JIx. Xonaenn, I'. Mémnep, C. Mumnnep, I'. IOpu.

Tabnuue u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mwuinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  JBONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OpraHUYecKkoi 3BoIOLUM», «Cxema o0pa3oBaHUsl PYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdossl  pacrenuity, «PuHnOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHN», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «KHUIIEUHOMOIOCTHBIE,
«IInockue 4EPBUY, «UEeHUCTOHOTHEY, «PbI0BDY, «3€MHOBOJHBIEY,
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«IIpecmbikaromuecs», «lItuubyy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XKU3HU B MPOTEPO30MCKON 3pe», «Pa3BuTue Ku3HU B
MAJIE030UCKOM 3pey», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTCHWM pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HACEKOMBIX, BIIAKHBIE MPEINAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUIJIOKOXKUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Uyyejla NTULl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJSDKH OpPraHMYeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gaGoparopHas paGora «MojenupoBaHue — OMBITOB
Muiepa—HOpu 1o n3ydeHno abMOTEHHOTO CHHTE3a OPTaHUYECKUX COCTMHECHUN B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi padora «l3yueHne W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOIOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa € JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyusl 4eaoBeKka OT )KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JIBrkymue cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOruYecKre, COllualbHbIE.
CooTHo1ieHHue OMOJIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMHM AHTPOIOTeHe3a. PaHHME YeloBEeKOOOpa3HbIe O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE MMOHTHJIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsiH U
JMo1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenenasl  Adpukn. YemoBek reimenpOeprckuii — oOmMA  MpeoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpeneinamMu AQpuku.
[TaneoreneTrka u najseoreHOMHUKA.
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OBOJMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH Tporiecc ¥ noaumopdusM. [lomymsimoHHbIe BOJHBL,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAs
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco6ieHHOCTh YeNoBEeKa K pa3HbIM YCIOBHUSIM OKpYKaloUeH Cpebl.
Bnusaue reorpaduueckoil cpeasl u  Apeida reHoB Ha Mopdonoruio u
(buU3MONOTHIO YeTIOBEeKa.

MexaucuuIuinHapHsle  MeToAbl B ¢u3nyeckol  (OnMosornuyeckoil)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS W MAJCOAHTPONOJIOTHS
YEJIOBEUECKUX MOMyJsiUuid. bruoconuanbHble HCCleOBaHUS MPUPOJIblI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOr0O M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeTolibl aHTPONOJOTUNY, «['0JIOBHON MO3T UeIoBeKay,
«YenoBekooOpa3Hble 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpEBO  4YENIOBEKa», «ABCTpalonurek», «YemoBek  yMmensli», «YHemosek
NPSIMOXOIAIINIY, «JleHncoBCKkui yenoBek» «Heannepranbuby, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Packl yenoBeka.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MHUQOJIOTHICCKUMU ¥ OHOJICHCKUMH CHOKETaMHM TPOMCXOXKJICHHS YeJIOBEKa,
¢dotorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4eJOBEKa W 4Yepena IIMMIAaH3e, MOJENb KHUCTU YEJOBEKa M KUCTU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEM CTpOEHHUS CKeJeTa
4eJIOBEKA, CBA3AHHBIX C IPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.
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Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopartopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npupogor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTMYECKOM IPAMOTHOCTH HACEJICHUS.

JdeMoHCTpaMuA

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepiuios, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTtopHas padora «M3yueHne METOJI0B DKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa oOMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kimaccupukanms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JAEWUCTBUA 3Kojormdyeckux Qaxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbl. DKOJIOIMYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuil K
nojaJiep>kKaHuio BojHOro Oananca. Krnaccudukamus pacTeHUH MO OTHOIICHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
OCOOEHHOCTH Cpell OOuTaHus OpraHu3MoB. [lpucmocoOieHus OpraHU3MOB K
YKU3HU B pa3HbIX CpeJiax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTue O SKU3HEHHOW (Qopme.
Kuznennbie POpMbI pacTeHU: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
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TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aMOICHCTBUMU:
KOHKYPEHIUs, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4eCcTBO). HeTpoduueckue
B3aUMOJCUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B cCpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaMuA

Tabmuubr u cxembl: «Ikonorudeckue QakTtoper», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHus, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnos3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHUS, TepOapru U KOJUICKIIMU TEIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPACTEHUH, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HBbIX cpeiax,
repObapud M KOJUICKIIMM pPACTEeHUHW U JKUBOTHBIX, OOJIAJAIOIIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TepOapuu U
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUaCTBYIOUIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJACHCTBUSIX.

JlaGopaTopnasi pabora «BbisiBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlabopaTtopuasi padora «BrpIsiBIeHHe MNPUCTIOCOOIECHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, (PU3NIECKUX 6ApbEpPOB U
0COOCHHOCTEHW OUOJ0orUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YUCIEHHOCTb, ILIOTHOCTD,
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BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKkonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIHH.
JvHaMuka nmomynsiuuu U €€ peryyanus. bHOoTHYecKui MOTEHUHAN MOIMYJISIIUU.
MoaenupoBanve TMHAMUKHA TONYJISIHAU. KpuBbIe pOCTa YUCIEHHOCTH OIS,
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJoTMYECKON HUIEe BHaa. MectooOuTanne. MHoroMmepHas
Mozenb dkosiormdeckon HumM [k .M. XatunmHcona. Pa3zmepsl skosormdeckon
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BuAbl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHUS W MUTpalMil JKUBOTHBIX. buosorndeckue
WHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpanumn

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa HOImyasinum», «Bo3pacTHble  OUpaMHIbI
nonyasinun», «CKOpPOCTh  3acelieHUs TMOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUH KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH pacTeHHd K
PACCETICHUIOY.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBsS3u MEXIy
OpraHu3Mamu B OUOIIEHO3E.

Dkocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue unenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBsl U Wbl B 3k0ocucTeMax. KpyroBopoT BelIeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OCHOBHBIC  TIOKa3aTeIuM  JKOCHCTEMBbI. buomacca ©W  MNPOIYKIUA.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykueccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.
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[TpupogHbIe IKOCUCTEMBI. JKOCUCmEMbl 03EP U peK. DKocucmemvbl Mopeli u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATpPO’KOCUCTEMA. ATrpoleH03. Pazmuuus
MEXy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteMm. [opojackas
bnopa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW QayHbl. buomormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponv kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu dxocucmem. IIepeHOC PHEPTUN U BEIIECTB MEKTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
cybOp2aHUIMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20 — 8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OHWoueHO3a»,  «DKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYIIBl OPTAHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMUIA YUCEID,
«IKonoruyeckas nupamuaa OMOMacchly, «IKOJIOTHYECKas MUpaMUa SHEPTUNY,
«ObpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHHe Jieca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
OHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKoCHUCTEMY.

O6opynoBanue: repoapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHII U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIEThb
SKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

Jlabopatopuass pabGora «/3yueHue pazHOOOpa3usi MEIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKypcusi «IKCKypCcUsi B TUITUYHBIN OHoreoineHo3 (B 1yOpaBy, OEpe3HsIK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IDKCKYypCHsi B arpodKocHCTEMY (Ha MoJie WIM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 000ji04ka 3eMIJIM, TJI€ CYIIECTBYET WIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.
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VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BelIecTBO Orochepsl U ero PyHKITHH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0abHOM PK0ocUCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BCIECTB U OMOTCOXMMHUYECKUE ITUKIIBI (YIiiepoaa, a3oTra). PUTMHUYHOCTE sSIBIEHUM
B Omocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHbIE OHMOMBI CYIIM:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIeCa, BRICOKOTOPhs. KilnMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
onocdepHbIX PYHKITUH.

JlemoHcTpanuu

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

Tabmuubl 1 cxemsl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMUHBL. Bo3geicTBHE YeloBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJIHOW cpeapl. OxpaHa BOJHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3/ICIICTBHE HA PACTUTENIbHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBL.
Kpacaesie xHuru. Oco0o oxpansembie mpupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO Pa3BUTHSI UYEJIOBEUECTBA W MPUPOJIBIL.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocoepezarowei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no CcoCmoAHUI0 OMOENbHLIX U008 u Ikocucmem. (OcHoBbl
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Kopeaburumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u nazemHuvIx d9KOCUCTEM.

JdeMoHCcTpaIMuA

Tabmumet W cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdeprl», «3arps3HeHue mnouBbl», «llapHukoBbill  3ddexT», «Ocobo
OXpaHseMbIE PUPOIHBIE TEPPUTOPHUI», «MOIETH YIPABIIEMOTO MUPaAY.
Ob6opynoBanue: Qororpaduu OXpaHIEMbIX PacCTCHHA M JKUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCST TPOTPaMM  CpeIHEro o00Imero o0pa3oBaHUs: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPENENCHHIO, Haauyue Mmomusayuu K OOy4EeHHUIO  OHMOJOTHH,
yenenanpaenienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa3OBaHUs, Haauuyue  NPaA8OCO3HAHUS  SKOJIOTHYECKOU
KYJbTYPBL, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEACHUSI U CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHMS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
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 00YYarOIINXCsl PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOUIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE pean3alMd OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBONOPSJIKA;
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FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO TII0 OTHOIIEHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YYUTHIBATH B CBOMX JCUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COLMAJIbHBIM T10JIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JIESTEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTPUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOILIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapojia Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECIUIO U MaMATHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuTHE OWOJOTHM, TOHMMAaHWS 3HAYCHHS OHWOJOTMH B IIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POIUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;
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TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[0POBbS H
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE LEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHE TMOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JI€SITEIIbHOCTD;

MHTEpPEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpPa30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX TOCJIEACTBUNM IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelIeHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUs TPU pelIeHWd MpoOJeM, CBS3aHHBIX C pPalMOHAJIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEMNpUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKAKOUIEH
NPUPOIAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArOMPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;
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HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYJIbTYPHI,
OTIBITa JEeATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHONW, KOMMYHMKATUBHOW M COIMAJIHLHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHNUE SI3BIKOBOM M YHUTATEIBCKON KYyJIbTYphl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOJu B
GbopMHUpPOBAaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeACTaBICHUsT 00 OKpYKalolmeM MHpE KaK O €AMHCTBE MPHUPOJIBI, YeIOBEKA U
oOmmecTBa, B TO3HAHWHM TPHPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH TPoOIeM
COXpaHEHUS IPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW IMBUIIM3AINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTeH BHIXOAA U3 TI00ATBHBIX YKOJOTHICCKUX MPOOJIeM U
oOecrieueHusi  Mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUA B IEJAX
MOBBIIICHUS OOIIEH KyNbTYpPhl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOW TPaMOTHOCTH OOydYarommxcs, GopMupyemMoit
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHUS SBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOAAINNX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IIEJIBIO TIOJYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
penieHus Ipo0JIeM B peallbHbBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEepPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY ITOJYYEHHIO HOBBIX 3HAHWUH IO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMHU.
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METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble JUISI (OPMHUPOBAHHS MHUPOBO33PCHHS OOYJarOUIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCcClieIOBaHUE,  HAOJIOJICHWE,  WU3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
yHUBEpCaJIbHbIC y4eOHBIC JchCTBHS (ITO3HABaTENbHBIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCS; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydueOHbIE JIEHCTBUS B
M03HABATEJILHOM U COLIMAIEHOM MPaKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHHUBEpCaJbHbIEC yueOHbIE AEHCTBHSI, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJISATUBHBIE YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
TESITENBHOCTb.

MeTtanpeamMeTHbIE pe3yNbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

Osuanenue YHHBepPCAJbHbIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30Bble JJOTHYECKHE e CTBHA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOIOTHYECKUX MOHATHH (BBIICIATh UX XapaKTepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3U C APYTUMU TOHATHSMU);

ONpEAENATh LEIN JAEITeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTHBHbIC, JACIyKTUBHBIC, I10
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPUBAEMBIX
SBIICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;
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IPUMEHATH CXEMHO-MOJIECJIbHbIE cpenctea Ui IPEACTaBIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4YaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEUMU  Pa3HOrO0  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
1EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh U  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIBHOI'O U KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PELICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh pPa3jMuYHble BUABI JESATENBHOCTH IO IOJYYEHHUIO HOBOIO
3HAHUS, €r0 HHTEpIpeTaly, NpeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPHU CO3/IaHUU YYE€OHBIX U COLMATbHBIX TPOEKTOB;

(GopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
JeSITEIbBHOCTH U JKU3HEHHBIX CUTYalHIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJACTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE WU, MpeUlaraTh OPUTMHANbHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:
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OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpPMAINH (TEKCTe Yy4eOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH
uH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUYeOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJB30BAHUS Pa3IMUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYI0  (GOpMYy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAaKM U CUMBOJIbI, (hopMyibl, abOpeBHATypy, HOMEHKJIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIaJeTh  HAaBBIKAMH  PACIO3HABAaHMS W 3aIlIUTHl  WHPOpPMAIUH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

1) o6menmne:

OCYIIIECTBISTh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJ1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeisiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMUN JPYTHMX YYAaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIMKTHBIX CHUTYallWH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIAQJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

[IOKYMEHT NMOAMUCAH 3NEKTPOHHON NOAMUCHIO

MYHULMNAJIbHOE BIODKETHOE ObLLIEOBPA30OBATE/IbHOE 20.09.24 15:14 (MSK) MpocTas noanucb
YUYPEXXAEHUE CPE[JHASA LLIKOJIA N2 1 UM. A. TBAP[IOBCKOIOT.
MOYUNHKA, AxToHeHkoBa JllogMuna BukToposHa




NOHUMAaTh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI IpH pelIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIIEHUN Y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJIbl COBMECTHBIX NEHUCTBUM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh LA  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABJATh IUIAH JICWCTBUU,
pacnpeienarb pojud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHUBAaTh HJIEH C MO3HIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMMU:

1) camoopranu3anms:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pEIIeHMs B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOLIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3ajlaul B 00pa3oBaTebHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTaBJISITh IUIAaH pELIEHUS N[podsiieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMbIX JIEUCTBUA M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpU aHaIHW3€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.
NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi»y Ha yrayOJI€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecreyeHue
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
cnenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAaKKe B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiamMm U3y4eHusl.

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

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ M pOJM OHOJOTMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobJieM  palluoOHaIBLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIIIOYACT:
OCHOBOTOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Illneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenus (H. W. BaBumoBa — o meHTpax
MHOroOOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(erHOOOpa3Usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHl TaMeT,
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HE3aBUCUMOTO HacienoBanuss [. Menaens, TOMOJIOTUYECKHX DPSAJOB B
HAaCJIEICTBCHHOU U3MEHUYUBOCTHU H. n. BaBuiona), MPUHLIUIIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJAaMH HAyYHOIO IIO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJIIOICHNUE, DKCTICPUMEHT);

yYMEHUE BbIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MPOIIECCOB: 0OMEHa BemIecTB (MeTaboIM3M), MPEeBpaIlEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHA  OpraHum3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpraHOMJIAMU KJIETKU M HUX
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
oOMEHa BEIIECTB, ATaamMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJIATh OTIMYHUTEIBHBIC MPU3HAKN JKMBBIX CHUCTEM, B TOM UYHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIsi JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, AHAIU3UPOBATH TOJyUYCHHbIE
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B y4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
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nyOJdMYHO  TPEACTABIATH  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHYECKHX
KOH(EpEeHIINSIX;

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

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccruoHanbHOU
JeATEIbHOCTH B 00JacTH OUOJIOTHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YriayOJasTh MO3HABATEIbHBIN
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NpOAODKEHHEe OWOJIOTMYECKOTO 00pa3oBaHHs B  OpraHU3alUsAX CPEIHEro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJbI M PEIICHUU SKOJIOTHMYECKUX
npo0OjieM 4YelnoBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX 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), OMONOTrHUYECKUE TEOPHUH
(aBomonronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsX U HampasieHusx sBoitoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma HO. JIubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHME  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAy4YyHOro  IO3HaHWUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAaHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIOocoO0aMu BBISBJICHUS U
OLICHKH aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIOMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHus, BIAUSHUS JBMXKYIIUX CHJI SBOJIOLMU Ha T€HO(POH]I TOMYJISIUH,
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MPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOMTaHUs, YepEeIOBaHUS HANIPABICHUIN
HBOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B 3KOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aMMOCBS3U MEXKIY TMPOIECCAMU SBOJIOLUH,
JBIDKYIIMMHU CHJIaMUA aHTPOTIOT€HEe3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHJIOB K cpefie oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX
KOMIIOHEHTOB  9KOCHCTEM, B3aUMOCBSI3€M  OpraHM3MOB B  COOOINECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, CAMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTo00pa3usi BHJIOB U
IKOCHCTEM KaK YCIOBUS COCYIIIECTBOBAHUS MPUPOJBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISABIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OMOIOTHYECKUMU MPOIIECCAaMU U SIBICHUSMU, JI€TIaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M IPAKTUYECKUE PadOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, TMPOBEPATh WX OSKCIECPUMECHTATHHBIMU
cpencrtBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
pE3yNbTATHI U JIeNIaTh BHIBOBL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJMMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(DepeHIusX;

yYMEHUE OILIEHWBATh THUIMOTE3bl M TEOPUU O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCo0ax MpeaoTBpaIlCHUs
ri100aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHaIbHON
NESATETLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIOIH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUU, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MPOMBINIUICHHOCTH, YTJyOJIATh TO03HABATEIbHBI WHTEpPEC, HAMpaBIICHHBIH Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccun ©  MPOJOJDKEHHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPETHETO MPO(PECCHOHATLHOTO H
BBICIIIET0 0Opa3oBaHUSI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka
2 JKuBble crucTeMbl M UX H3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BellEeCcTB U NpeBpallieHue S3HEPTUU B 9 1
KJIETKE
7 HacnencrBennas nundopmarnus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3smHOXkeHue U pa3zBUTHE OPraHU3MOB 8 1.5
11 'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa

MYHULIMNAJIbHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE
YUYPEXXIEHUE CPE[IHASA LLUKOJIA N2 1 UM. A. TBAP[JOBCKOIOT.
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17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa

MYHULIMTNAJIbHOE BHO[PDKETHOE ObLLEOBPA30BATE/IbHOE
YUYPEXXIEHUE CPE[IHASA LLUKOJIA N2 1 UM. A. TBAP[JOBCKOIOT.
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHoBaHue pa3ieioB U TeM Konrponsmmie  TpakTueckie (mudpossbie)
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypes:
1 3aposkJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 MakpoaBosroius 1 e€ pe3yabTaThl 6
4 [IpoucxoxaeHe U pa3BUTHE )KU3HH HA 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia oOUTaHus 1.5
8 DKOJIOTUS BUJIOB U TOIMYISAUN 0.5
9 DKoJorust coo01EecTB. DKOJIOTHYECKHE 12 05
CUCTEMBI
10 buocdepa — rimobanbHas sxocucrema
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa

MYHULIMNAJIbHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE
YUYPEXXIEHUE CPE[IHASA LLUKOJIA N2 1 UM. A. TBAP[JOBCKOIOT.

20.09.24 15:14 (MSK) MpocTas noanucb




[IOKYMEHT MOAMWCAH SNMEKTPOHHON NOAMMUCHIO

MYHULIMMNAJIbHOE BHO[PKETHOE ObLLEOBPA30BATE/IbHOE 20.09.24 15:14 (MSK)
YUYPEXXAEHUE CPE[IHASA LLKOJA N2 1 UM. A. TBAPJOBCKOIOT.
MOYNHKA, AHToHeHkoBa JliogMuna BukToposHa

MpocTas nognucb




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll?.y‘leﬂl/lﬂ Eﬁ[?;iOBaTeJIbele
padoThI padoThI pecypes:
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa
2 JKuBbIe cHCTEMBI M MX CBOWCTBA
3 YpoBHEBasi OpraHu3anys )KUBbIX CUCTEM 1
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. 1
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuyeckas padora
5 «M3y4yeHne METOI0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadusi, snekrpodopes, '
TuddepeHaIbHOe HeHTpU(yTrupoBaHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepalibHbI€ BEIIECTBA KJIETKH, UX 1
Ouonornyeckas poib
Opranuyeckue BeIeCTBa KJIETKH — OEJIKU.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX '
peakuuii»
9 CsaoiicTBa, kinaccuduxanys u GyHKuun 1

0€eJIKOB

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO
MYHULIMNAJIbHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE

YUYPEXXIEHUE CPE[IHASA LLUKOJIA N2 1 UM. A. TBAP[JOBCKOIOT.

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa

20.09.24 15:14 (MSK)
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OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 1
YIJIEBOIbI

1 Opranuyeckue BellecTBa KIeTKH — 1
JUIA B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopatopHas pabota «McciaenoBanue 1 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenne u pynkuuu ATO. [pyrue 1
nykieozuaTpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Metozs 1
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtoibl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [IpokapuoTndeckas kierka 1
CrpoeHue 3yKapuOTHUECKON KIIETKH.

17 [TpakTuyeckas pabdora «/3ydyeHue cBoicTB 1 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH 1
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [Ipaktrueckas padota «M3ydenue 1 05
JIBY)KEHUS IIATOIIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

[TosyaBTOHOMHBIE OpTaHOM/IbI KJIETKU:

20 MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHast 1 05
pabora «/ccnenoBanne mIasMonn3a u '
JIeTIa3MOJIN3a B PACTUTEIEHBIX KIIETKAX)

21 HememOpanHbIe OpraHou/ bl KJIETKH

22 Ctpoenue u GyHKIHMH 11pa

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO
MYHULIMNAJIbHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa

YUYPEXXIEHUE CPE[IHASA LLUKOJIA N2 1 UM. A. TBAP[JOBCKOIOT.
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23

CpaBHHTEIbHAS XaPAKTEPUCTHUKA KJICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KJICTOK Pa3InYHbIX
OpTraHU3MOBY

0.5

24

ACCUMMIISIIIAS U TUCCUMMIISIIIAS — JIBE
CTOpOHBI MeTaboau3Ma. Tumbsr oOMeHa
BeriecTB. JlaboparopHas pabota
«M3y4yeHne KaTaIuTUH4ECKON aKTUBHOCTH
dbepMeHTOB (Ha IprUMepe aMIIIa3bl WK
KaTaasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkLuu

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
pacILeIUIeHHs] IEPOKCHUIa BOAOPOA B

PacTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

Benku-akTuBaTOpHI M OCIKH-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB 1

28

29

30

dorTocunres

Xemocunres. JlabopaTtopHas pabota
«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

AHaspoOHbIe OpraHu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHHE 1
IPOIIECCOB OPOXKEHUS U JBIXAHUS

0.5

31

AspoOHBIE OpraHU3MBI. DTaIbl
HHEPreTHYECKOro oOMeHa

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunrte3 AT®: pabora

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULIMNAJIbHOE BHODKETHOE OBLIEOBPA3OBATE/IbHOE
YUYPEXXAEHUE CPE[IHASA LLKOJIA N2 1 UM. A. TBAPJOBCKOIOT.
MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa
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npoToHHON AT®-cuHTAa3bI

33 Peakiiun MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — marpuynslii cuate3 PHK
35 Tpancismus u e€ sTarnbl 1
36 KomupoBanue amuHokucnot. Poib 1
pubocom B OmocuHTe3e Oenka
37 Opranuzaius reHoMa y mpoKapuor u 1
9YKapuoT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH 1
TEHOB Y 9YKapHOT
Bupycbl — BHEKIETOUHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuTsl. [IpakTuueckas 1 0.5
pabota «CoznaHue MOeN BUPYyCa»
40 BupycHbie 3a001eBaHIS Y€I0BEKa, 1
JKUBOTHBIX, PACTCHUN
41 HanotexHonoruu B OMOJIOTHH U MEUITIHE
42 JKu3HeHHBIN MK KIETKH
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JIaboparopHast padbota
44 «M3y4eHne XxpoMoCcOM Ha FOTOBBIX 1 0.5
MUKpOTpenaparax»»
45 JleneHue KJIETKM — MHTO3 1
Tuns! kneTok. KapnokuHes u IUTOKHUHES.
46 JlaGopatopHas pabota «Habnronenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
47 Perysnsiius ’KMU3HEHHOTO IUKJIA KJIETOK 1

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULIMNAJIbHOE BHODKETHOE OBLIEOBPA3OBATE/IbHOE
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48 OpranusM Kaxk eMHOE LIEJI0e 1

49 Txkanm pacrenuii. JlJaboparopHas pabora 1 05
«3yueHne TKaHeH pacTEHUI» '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHeh 1 0.5
YKHUBOTHBIX»
Opranbl. Cucremsl opranos. Jlaboparopuas

ol pabora «M3ydeHure opraHoB LIBETKOBOI'O 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHn3MOB

54 [Tutanue opraHu3MoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTebHas CHCTEMA YelIOBEeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 1

59 KpoBeHocHas cucTtemMa mo3BOHOUHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Boiaenenue y opranusmos 1

61 3amuTa y OpraHu3MoB

62 NMMyHHast cucTeMa dyenoBeka 1

63 PaznpaxumMocTh 1 peryisinus y 1
OpPTraHU3MOB

64 I'ymopainbHas perynasnus 1 9HA0KpUHHAS 1

CHUCTEMA )KMBOTHBIX U YCJIOBCKA

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULIMNAJIbHOE BHODKETHOE OBLIEOBPA3OBATE/IbHOE
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65
66

Dopmbl pa3MHOKEHUSI OPTraHU3MOB

[TonoBoe pa3MHOKEHUE 1

67

68

69

Meiios

["ameTorenes. OGpa3oBaHKe U PA3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOMpEIapaTax»

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

0.5

70

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

71

72

73

PocTt u pa3ButHe KHUBOTHBIX.
JlaGopaTtopHnast pabota «BrisiBieHne
IIPU3HAKOB CXOJCTBA 3apO/ibIIIe
MIO3BOHOYHBIX KUBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHas pabota «CTpoeHue OpraHoB 1
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»

I/ICTopI/IH CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KAaK HAYKH

0.5

0.5

74

OCHOBHBIE ITOHSITUSA U CUMBOJIBI T€HETUKH.
JlaGopaTtophast pabota «JIpo3zodriia kak 1
00BEKT TeHETUYECKUX UCCIIEIOBAaHUIN»

0.5

75

3aKOHOMEPHOCTH HACJIEAOBAHUS

MPU3HAKOB. MOHOTHOpHIHOE

ckpemruBanue. [Ipaktudeckas padora 1
"N3ydyeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpelLIMBaHus y Apo30¢uist"

0.5

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULIMNAJIbHOE BHODKETHOE OBLIEOBPA3OBATE/IbHOE
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[uTonoruyeckrue OCHOBBI MOHOTHOPHTHOTO

76 1
CKpEIIUBAHUS

77 Amnanusupyroiee ckpenmpanue. Hemomnxnoe 1
JOMHUHHUPOBaHHE
JluruOpuiHoe cKpenuBaHue.

78 [IpakTuueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y 1p030(hUITBI

79 LuTomornyeckrue OCHOBBI JUTHUOPHTHOTO 1
CKpEIIMBAaHUS

80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1

81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHI KaK [€JIOCTHAS CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1
U3MEHYUBOCTH

86 MonudukamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psa U BapUallMOHHAs
kpuBas. JlaboparopHas padota

87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOTM(DUKATTMOHHOW N3MEHUYNUBOCTH. '
[TocTpoenre BapualilmoOHHOTO psAa U
BAapUALMOHHON KPUBOI»

88 ['eHOTHIIYECKAst U3MEHUNBOCTD. 1

KomMmOnnaTuBHasg H3MEHYUBOCTD

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULIMNAJIbHOE BHODKETHOE OBLIEOBPA3OBATE/IbHOE
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89

MyrtaunoHHasi U3MEHYUBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MHKpOIpenapaTax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHajau3 POAOCIOBHON

0.5

92

MeToapl MEAUIIMHCKON T€HETUKHT 1

93

94

95

3HauyeHne MeIUIMHCKON N'€HETUKU B
HpeI[OTBpaIIIGHI/H/I H JICHCHHUHU I'CHCTHUYCCKUX 1
3200J1€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHnas pabota «3ydueHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJI JOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B 1
CeJIeKIIUU pacTeHUIl»

0.5

0.5

96

JlocTr>KEeHMs CeJIEKIMU PACTEHUN 1
#KUBOTHBIX. [IpakTHueckas padota 1
«IIpuBUBKa pacTeHUI»

97

98

99

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

buoTtexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTudeckas pabora 1
«M3y4yeHne 00bEKTOB OMOTEXHOIOTHUI

OcHOBHBIC HaIlpaBJICHU A CHUHTETUYECKOM 1

0.5

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULUUINAJIbHOE BIODKETHOE ObLLIEOBPA30BATE/IbHOE
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ouosoruu

100 XpOMOCOMHasI ¥ T€HHAsE HHXKCHEPUS
101 Memunmackrue OMOTEXHOJIOT I
PesepBHnbiii ypok. [ToBTOpenue,
102 . 1
0000111eHHEe, CUCTEMATH3als 3HAHUH
BIEE KOJIMUECTBO HACOB I1
OBIII OJ1 CTBO YACOB I1O 102 0 135

I[TPOTPAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll?.y'—IeHI/lﬂ ;Iﬁ[(};[;OBaTeJIbHLIe
padoThI padoThI pecypes:
1 OpodmonionHas Teopus Y. JlapsunHa 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0a 3a cymiecTBoBaHMEe, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOIIOLHUS U MAKPOIBOTIOLIUS
6 [Honynauus — snemMeHTapHas €IMHULIA 1
3BOJIIOLUA
3aKOH T€HETHYEeCKOro paBHOBeCHS JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIEHE U3MEHYUBOCTH Y '
oco0eilt 0HOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOIOIUN 1
9 OS¢ ekt ocnoparenst. dpdexr 1
OYTBLIIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30aumuu nomymismii: 1
reorpaduueckas, Ouonormueckas
11 EctecTBeHHbI 0TOOp — HanpaBIISIOLINI 1
(hakTOp IBOFOITUHN

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa
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12

13

14

15

16

[TosoBoit oTOOP

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNIbTaT MUKPOIBOJIIOIMH.
JlaGopaTtopHas paborta «3ydeHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pacTEHUN U KUBOTHBIX»

[Ipumepsl npucnocodaeHN Y OpraHu3MoB:

MopdosIorHIecKue, GU3HOTOTHIECKUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopuas padota «IIpucrnocobnenus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnast pabota «CpaBHEHHE BU/IOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BuIa

0.5

0.5

0.5

17

18

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJTIOIUH

CBs3b MUKPO3BOJIFOIHUU U STTUAECMHUOJIOTHN

19

Makpossontonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIIOIUN

20

21

22

buoreorpaduueckre METOIbI U3yUCHUS
3BOJIIOLIMU

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

MonekynsapHO-TeHETUYECKHUE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO
MYHULIMNAJIbHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE
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MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61re 3aKOHOMEPHOCTH BOJIIOIUH
24 AnantuBHas paguanus. HepaBHOMepHOCTB
TEMITOB 3BOJIOIIUU
o5 Hay4Hble THIIOTE3BI TPOUCXOXKIACHUS
KU3HHU Ha 3emJie
26 JloHay4HBIE MTPEICTABICHHS O 3aPOXKICHUU
KU3HH
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
IBOJTIOIIHH
28 ['unoTessl 3apoXKACHUS KU3HA
HcTopust 3eMiau 1 METOMIBI €€ N3YUCHHS.
29 Jlaboparopnas pabota «3yueHue u 05
OIMCAaHHUE UCKOIIAEMbIX OCTATKOB JIPEBHUX
OpPTraHUu3MOBY
30 HauanbHele Tars! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3y4yenne ocoOeHHOCTEH '
CTPOEHHS PACTEHHI Pa3HBIX OTIEIOBY»
33 OCHOBHBIE 3TaITbI BOJIOIIUHU )KUBOTHOTO
Mupa
DBOJIOIHS )KHUBOTHBIX. [IpakTrdeckas
34 pabota «/3ydeHre ocoOeHHOCTEH 0.5

CTPOCHUSA TO3BOHOYHBIX ) XUBOTHBIX»
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PazButue xu3Hu Ha 3emMIie Mo 3pam 1

35 1
nepuoiamMm

36 MaccoBbie BBIMUpaHHS — 9KOJIOTHYECKHE 1
KPH3HCHI IPOIILIOTO

37 CoBpeMEHHBIH 3KOJOTMYECKUI KPU3HC, €r0 1
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro 1
MPOIILIIOTO

39 OCHOBHBIE CHCTEMaTHUECKHE TPYIIIIBI 1
OpraHU3MOB

40 AHTpOIIOJIOTHSI — HayKa O YeJIOBEKE 1

41 Pa3BuTHe npencrasienuii o 1
MIPOUCXOKACHUH YEIOBEKA
MecTto denoBeka B cucTeMe
opranndeckoro mupa. Jlabopatopnas

42 pabota «M3ydyeHue ocobeHHOCTEN 1 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBA3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOTeHE3a 1
44 CooTHouleHrne ONOIOTUYECKUX U 1
COITMANTBHBIX (PAKTOPOB B aHTPOTIOTCHE3E
45 OcCHOBHBIE CTaJU¥ aHTPOIIOT€HE3A 1

46 [TaneoreHeTrka u mMageoOreHOMHUKA
47 OBOIOIMUS COBPEMEHHOTO YEJIOBEKA 1
Yenoeueckue packl. [IpakTudeckas
48 pabota «/3ydueHue 3KOIOrn4ecKux 1 0.5

aanTaniii YeJIoBeKay
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MG)K[[I/ICHI/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHH 1
Metonst skonorun. JlabopaTtopHas pabora

ol «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HUCCIIEIOBAHUI )

59 3HaueHne YKOIOrNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkosorudeckue HpakTopsl 1
Abuotnueckue akropsl. CBET Kak

54 sKosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnueckue dakropsl. Temmneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 Jlaboparopnast pabota «BrisiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BITUSTHHIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakTopbl. BinaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

o7 Cpenpl 0OuTaHUs OPraHu3MOB 1

58 buonoruueckne puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1

61 3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI 1

JUTSI CYIIIECTBOBAHUSI OPTAHU3MOB B CpEJie

MOYUNHKA, AHToHeHkoBa JlrogMuna BukToposHa

JIOKYMEHT MOAMNWUCAH 3NEKTPOHHOM NOAMMCHIO

MYHULIMNAJIbHOE BHO/DKETHOE OBLLIEOBPA3OBATE/IbHOE
YUYPEXXIEHUE CPE[IHASA LLUKOJIA N2 1 UM. A. TBAP[JOBCKOIOT.

20.09.24 15:14 (MSK)

MpocTtas noanunce




oOuTanus

DKOJIOTHYECKHE XapaKTECPUCTUKHU

62 1
OIS H
OCHOBHbBIE TIOKA3aTEJN MOIMYJISIHH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAsI CTPYKTYpa
OCHOBHbBIE TIOKA3aTEJN MOIMYJISAIHH:

64 POXKIAaEMOCTh, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAITAN

65 DKOJIOTUYECKast CTPYKTYpPa OIS UK

66 JlnHaMuKa MONYJSIIAN U €€ perysnus

67 KpuBsie pocta 4uCIEHHOCTH MTOMYJISIIIHH. 1
KpuBbie BbDKHBaHHS
DKoJIornYecKas HUIIA BUJIA.

68 Jlaboparophnast pabora «IIpucnocobiaeHus 1 0.5
CeMsIH PACTeHHI K paCcCEICHUIO»

69 Bun kak cucrema nmomyssuit 1

20 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN 1
KHUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3 1

72 DKocucTema Kak OTKpbITasi cucTeMa

73 KpyroBoport BeriecTB 1 MOTOK SHEPTUU B 1
HKOCUCTEME

74 OCHOBHBIE TIOKA3aTENN YIKOCUCTEMBI 1

75 DKOJIOTHYECKUE MTUPAMU/IbI 1

76 N3meHeHus coo0IIecTB — CYKIIECCHH 1

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 1
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03€p U peK. DKOCUCTEMbI MOPEN U OKEaHOB

HpI/IpOI[HBIe 9KOCHUCTEMBI. IKOCUCTEMBI

8 TYHJIP, JIECOB, CTENEH, ITyCThIHb

79 AHTPONIOT€HHBIE YIKOCUCTEMBI

80 VYpb6oskocucremsl. [IpakTrueckas padora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

82 pa3HBIX TUIIOB HA CYOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISILIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas 060104Ka
3emin

84 Yuenue B. W. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

86 Kpyrosoports! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uocheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue uenoBeka Ha 6nochepy

01 AHTPOIIOT€HHOE BO3JEHCTBUE HA

PaCTUTENBHBIN U JKUBOTHBIN MU
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92 Oxpana npupoab 1

93 OcCHOBHBIE IPUHIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U IIPHUPOIBI
ParmonansHoe mpupoa0noIb30BaHUE U

94 COXpaHEHHE OMOIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§o6meHHe 1o TeMe «MaKkpOolIBOIIONHUS U 1
e€ pe3yJbTaThl»

97 O6o06mienne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMIIe»

98 O6o6menne no Teme «IIpoucxoxaenne 1
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0menne 1o Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O60061menne o Teme «Opraiu3msl U cpeaa 1
OOUTaHUS»

101 O606meHIfe 1o TeMe «IKOJIOTHS BUJIOB U 1
TIOTTYJISIITHIT»

102 O6o006menue no Teme «brocdepa — 1
rino0aabHast IKOCHCTEMay

OBUIEE KOJIMYECTBO YACOB I1O 102 0 75

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

[IOKYMEHT NMOAMUCAH 3NEKTPOHHON NOAMUCHIO
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