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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHsi uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMEeTHOU oOnactu «EcTecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM @I'OC COO npodunbHbie yuyeOHbIE
OpeaIMeThl, H3ydaeMmble Ha yriayOJEHHOM YpOBHE, SBISAIOTCS  CHOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEeIHUM
O0IIMM, CpEHUM IpOo(ecCHOHATBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems
KOKIABIA M3 D3TUX YYE€OHBIX MPEAMETOB JODKEH ObITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHUE O00pa30BaTEIbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C HpodopueHTanuerdn oOy4arouuXcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEJULMHOM, SKOJOTUEN, ICUXOJIOTUEN, CITIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamery "buonorus" gaét npeacraBieHue o eI
U 337a4ax U3y4yeHus yuyeOHoro npeamera «buonorus» Ha yriyOJEHHOM YpPOBHE,
ompeensieT o0s3areNbHoe (MHBApUAHTHOE) NPEIMETHOE COJEepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3AellaM M TeMaM, paclpeAesieHne MO0 Kiaccaw,
PEKOMEHJIyeT TMOCJIEeI0BaTeIbHOCTh M3YUYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme 1o 6uosioruu peajin3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsi, Ojarofaps 4YeMy [POCMATPUBAETCS  HAIPABJIEHHOCTh  Ha
NoCHeAyIolee pa3BUTUE OUOJIOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILIEHHUS, IPEICTABICHUH O 310pOBOM 00pa3e )KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel MpupoaHoi cpeae. B mporpaMmme mo OMoJioruu Takxke
MOKa3aHbl BO3MOXKHOCTH Yy4yeOHoro mnpeamera «buonorus»y B peanusauuu
tpeboBanuiit ®I'OC COO K IUIaHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MPEIMETHBIM pe3yJIbTaTaM 00y4YeHuUs U B JOPMUPOBAHUU OCHOBHBIX BUJIOB YUEOHO-
MO3HABATENIbHOM JECSITENIbHOCTH OOyYaroUuIuXcsi MO OCBOCHHUIO COJAEpKaHUs
OMOJIOrMYecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepIaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACIIUPEHUE
U yriiyOJieHre 3HaHUM 00y4aroIuxcs 0 dKUBOU PUPOJIE, OCHOBAX MOJIEKYJISIPHOU 1



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJIEKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA TMOJATOTOBKY OOYYaIOIIUXCS K MOCIEAYIOUIEMY MOIYYCHHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CPEIHEro
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOILIUX CHCTEMAaTHYECKUX PA3eJIOB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJTY4alOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOnaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPble MOXHO HCIIOIb30BaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIUMHUCS TIPU H3YYCHHUH
bu3UKY, XUMHUH, TeoTpaduu 1 MaTEMaTHUKH.

Ctpykrypa mporpaMMmbl 10 ydeOHOMY mipeametry "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJOTHUU.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alH, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMIle,
COXpaHEHUs1 OMOJIOTUYECKOT0 pa3HooOpasust ianeTkl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUH, AMOPHUOJOTMHM U OHOJOTHH
pPa3BUTHsI, TEHETUKU MU CEJEKUUU, OMOTEXHOJOTMU W CHUHTETHYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, AHATOMUH,
¢uznonorun yenoseka. B 11 kitacce u3zydarorcst 3BONMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
O0Oy4aronIMMUCs OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIMUIIOB U MPABUI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, IMOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OUOJIOTUH, MIPUKIIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HAHUMU. [[s
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMH Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMSI U Pa3BUTHUS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

[enp u3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YPOBHE —
OBNIAZICHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN



OpraHM3allMd JKUBBIX CHUCTEM PA3HOTO paHra M MNpUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OWoJjiorueil, winm K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAaPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OUOJIOTHY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW |
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM UM CHUHTETHYECKOW OWOJIOrMM, NalC€OHTOJOTUH, HKOJOTHUH);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUS OHMOJIOIMUECKUX MCCIEI0BaHUN B
naboparopud uW B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHUEe OOYyYalolUMHUCS  YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAJIN3UPOBATh M HCIIOJIB30BATh OMOJIOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH IO
OTHOILIEHUIO K OKpY)XKarollel NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(GEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX ~IMPUPOAHOIO W  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y 00YYarOIIMXCsl MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOieMamMu, METOAOJoruen
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAJIBbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE FKOJIOTUUYECKOMH,



TeHETHYECKOM IPAaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrne  OO0y4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOIOTIOIH30BAHUHN (COOTIOICHIE TTPABUII TOBEACHUS B TIPUPOJIC, OXPAHBI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBBS
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep nporIakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH KU3HENEATENbHOCTH B UYPE3BhIUAMHBIX CUTYaIUsIX
OPUPOAHOTO ¥  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIOMUMUCS
WHIUBUyaJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
MOCJIEYIONIEMY TPO(PECCHOHATEHOMY CaMOOIIPEEICHUIO, B COOTBETCTBUU C
WHUBUTyaIbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE 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 He/ielo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
PO eCCUOHANIBLHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPAaKTHYeCKUX paboT. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEA0BATEILCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YUUTEIIEM Ha OCHOBE MMEIONIUXCSI MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OnoyIorus — KOMIUIEKCHas: Hayka. KpaTkas uCTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUN B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HaueHHEe OHOJOTHUU B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepuanckuu, U. I1. I1asnos, 1. 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak TpeaMer uzydeHusi Ouosoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepun. Hayku, nzyyaromue KMBbIE€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCHMOM TniepeMeHHOU. [lnanupoBanue oskcnepuMmenta. IlocraHoBka wu
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yapTaroB. [IpUuuHBI HUCKaXXEHUST pe3yabTaTOB JKcrnepumeHTa. lloHsiThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buonornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
V3y4YEHUS )KUBOU MPUPOJIBI».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWe pPa3IMyYHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpyKTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Vcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ MEUYECHBIX aToMOB, auddepeHInanbHOoe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHue METOJOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIS], PEAT€HTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkuu 6eIK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOGHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buaesl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckul cunmes OUOMONEKYT U UX HENPUPOOHBIX AHATO0208.

JlemoHcTpanuu

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuoguyeckas TadIUIAa XUMUYECKUX JIIEMEHTOB),
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Monekyabl ATOy.

O6opynoBaHKe: XUMUYECKAs TOCY/1a U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
pEaAKLIHIN.

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoenue u QyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHUecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPaHCIIOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[Murornasma. [{uto3onb. Lutockener. [IBuxkenue nuroruiazMmbel. OpraHoU bl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OeykoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeTok. Kierounsiid cok. Typrop.

[loyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN M 1actun. llepBuunsle,
BTOPHYHBIE M CJIOKHBIE TIACTUBI (DOTOCHHTE3UPYIOIMINUX 3YKAPHUOT. XITOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIIEUHbIE  KJIIETKU.
AKmuHosble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6osouka siapa, XpOMaTHH, KapUoIia3Ma, SAPBINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BratoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK dYKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOEHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreruueckoe oOecredeHne kieTku: mnpespameHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuus pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OCJIKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CreroBas u TeMHOBas ¢aszbl. Pomoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlpogykTUBHOCTH POTOCUHTE3A. BiusHue pa3auuHbIX PaKTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepuH, >Kene300aKTepuu, CepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN TaM. I TUKOIU3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Suepeus memoparnno2o epaouenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « JHEPreTHUECKUil 0OMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTopnass padora «CpaBHeHue 1iponieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
POKApUOT U DYKAPUOT. Perynsuus akTUBHOCTH T'€HOB y MpOKapuoT. ['mmoresa
onepona (®. Kaxo6, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMBI )KU3HU U 00JIMTaTHbIe TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeKa, ’KUBOTHBIX, pacteruil. CITMJ[, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu benxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounsli 1ukia, ero mnepuoabl W peryisiuusa. Wurtepdaza u  MUTO3.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cunte3 JIHK — penmukaums. Ilpunnunsr perummkamuu JJHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIA HAaOOp KIETKM — KapuoTUIll. JIUMmouaHelii W
rariouaHbelii  Habopsl  XpoMocoMm. ['omosiorumunble  xpoMocombl. [losjoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOTO IMKIA KJIETKH. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «L{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «Muto3», «CTpocHHE
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U JKU3HEIESITEIILHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIoOHUAIbHBIE OPTaHU3MBI.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuii. TUIBI paCTUTENbHBIX TKaHEW: 00pa3zoBaTeIbHAas, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (YHKIUNA WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOYHOE TNuIleBapeHue. IIuTaHne MNO3BOHOYHBIX KUBOTHBIX. OTHEmbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe nbixanue. [[prxaTenbHasi TOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMUX. Perynsius apixanus. JlpixateabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum kpoBooOpaiiieHusl. DBOJIOIUOHHBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOE BcachlBaHHWE KaK MEXaHM3Mbl pabOThl OpraHoB BbiAencHUs. CBs3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



NO3BOHOYHBIX JKMBOTHBIX U yesoBeka. [louku. CtpoeHue u (QpyHKIMOHUPOBAaHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MOB. 3aluTa Yy OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTENIIMX. 3alI1uTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OosnesHed. IMmyHHas cucrema venoBeka. KiieTouHblil u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIBl. DBOIOLUOHHOE YCIOKHEHNE CTPOCHHS HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKene3bl SHIOKPUHHOW CUCTEMBI M UX TOPMOHBI. [[eficTBHe ropMOHOB. B3anMocBsI3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny», «baktepumn», «lIpocrelimme», «Opranbl LBETKOBBIX PpPaCTCHUII»,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpOeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IInmesapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpigenurenbHas cuUcTeMay, «IDHIAOKPUHHAsA cucTeMa», «CTpOCHHME MBIIIIbIY,
«AMMmyHUTETY, «Ku1miegynonojsocTHEICY, «Cxema UTAHUA pacTeHui»,

«KpOBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THAPBI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepsi», «HepBHas
cuctema poeioy, «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTsbl OJIHOKIETOUHBIX
OpraHU3MOB, MUKPOTMpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHne M pa3BUTHE OPTAaHU3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocom B mero3e. Kpoccunrosep. buosmornueckuii cMbici
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecro B JKU3HEHHOM LIMKIIE
OpPTraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOIMTAIONMINX. 3apOJbIIICBbIC JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3akiaJKka TUlaHa CTPOCHUSA JKMBOTHOTO KaK PE3yJbTaT HEPAPXUUECKUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pa3BUTHUSI, UX PaACIPOCTpaHEHUE B MPUPOJE. THIBI pOCTa >KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKU3HEHHOM ITKJIe pacTeHnii. OO6pa3oBaHme CIop B mpoliecce Meio3a. ['ameTorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMmaro3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW KamyCTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

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

Hcropust cTaHOBIEHUS M PA3BUTHS TEHETUKH Kak HayKu. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B Pa3BUTUU I'E€HETUKH.
Pa6otsr H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOABl  TCHETHUKU:  THOPUJIOJIOTUYECKUH,  LUTOJOTHYECKUM,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBI CKPEIIUBAHUS.

Jlabopatopuast paGora «/Ipozopuna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eInHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanusupyroniee ckpenBanue. 1IpoMeKyTOUHBIN XapakTep HAcJIeJ0BaHUS.
Pacmierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemyBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HacJIeJOBaHMsI PU3HAKOB. [{uTonornueckrne 0OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUSI.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXIAy I'e€HaMH. XPOMOCOMHasd
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMmeTHbli 1oji. ['eHernueckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacrenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [lneoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3MONOrMYECKUX  TPOLIECCOB, TOBEIEHUS U  KOTHUTUBHBIX  (DYHKUHUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka monay,
«Kapuotunn uenmoBeka», «Kapuotun gpozodmiey, «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUJOB TEPBOTrO TOKOJICHHS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpAallUM 3aKOHA HE3aBHCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb UL



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD).

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MonudukannonHas U3MEHUYMBOCTh. Ponb cpenbl B (pOpMHUPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bubl reHOTUTTHYECKOM N3MEHUMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUA.

MyTrauuoHHass W3MEHYMBOCTb. BuIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTHYeckue myTanuu. COMaTUYECKHE W TMOJIOBbIE MyTauuu. [IprunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TNPOIEcca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuel u cxeMbl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KoMmOnHaTnBHAS U3MCHYUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanmii».

OO6opynoBaHue: XMBbIE U TepOapHbIC AK3EMIUISPHl KOMHATHBIX PacTeHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytaiuu y apo3opunasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENICIICHHE TE€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[1[[P-ananu3a. HaciencTBeHHble 3a001€BaHus YeJIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OO0ne3HH 4YelnoBeKa. boyie3HM C HAcleACTBEHHOM NPEnpacroioKEHHOCTBIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHU uesoBeKa. MeauKo-reHeTUYeCKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «T€HEeTHYECKOTO Ipy3a». DTUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enernyeckue (GakToppl MOBBIIIEHHONM YYBCTBUTEIBHOCTH YeEJIOBEKa K
buznyecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollen cpeapl. ['eHeTnueckast
IIPEAPACIIOJIOKEHHOCTD YEI0BEKA K ITaTOJIOTHSAM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToabl U3yUEHHUS] TE€HETHKHU
yesoBeKkay, «l'eHeTnueckue 3a001eBaHNsI YEITOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POAOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOTrooOpasusi KyJIbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
opoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

Metonbl ceneklMOHHON padoThl. McKyccTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio ananu3a JJHK.

HcKkycCcTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJEKUHUOHHOM  paboThlI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TE€HOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rudpuIM3aIms.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. l'erepo3uc u ero mnpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas rulpunmsauus. llpeononenue Oecruiogus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTEHUHN U )KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 6 Yeadax YIVYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Mertonpl cenexuum», «OtnanéHHas rudpuanzanusy, «Myrarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PAacCTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIIOT U BUTAMHHOB.

CoztaHre TEeXHOJOTMii U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxkeHepusa. MeToasl KyJIbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6norexHosnoruu. [locrrenomuas nudporas meaunuHa. [TLP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIBHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTHH, CO3/1aHUs KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoiauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynutener OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLUHOHHBIX NpeACTABJICHUN B
omnosioruu

OomonnoHHas Teopus Y. JapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBroKy1ue cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, 1. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmus! u cxembl: «CucremMa xxuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XUBBIX cylecTB (1o Jlamapky)», «Mexanusm (popMupOBaHMs MPUCITOCOOTIEHUN Y
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«[lopogsl romy6eit», «MHorooOpa3ue KylbTypHbIX (opMm KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuust Kak 3JI€eMEHTapHas eIUHHIA 3BOJOLKMH. COBpEMEHHbBIE METOMAbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIME CHIIbI) SBOMIONUH. MyTalmOHHBINA
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusxX. DpPexT ocHOBaTelIs.
Ippexm Oymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuecKko2o pazHooopaszus:
npuuunsl u cireocmsus. llposenenue agpgpexma opetigha 2ernos 6 OONLUUX U MATILIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HampaBisiomuil Qakrop 3Boiouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lonoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOIUS COIUATIBLHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATI TAIIUH.
[Tpumeps! prcnocobieHnid y OpraHu3MoB: Mopdoorudeckue, Gru3noIoruIecKue,
Oonoxumuyeckue, ToBeAeHUYeckHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBONIOIMHU. M3omsiuss — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CIIoCOObI BHJI000pa30BaHMUS: ajuIonaTpuyecKoe (reorpaduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Pob 3BOTIOLIMOHHOM OMONIO0THY B pa3pabOTKe HAyYHBIX METOJIOB COXPaHEHUs
ouopazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubr u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmy,
«["eorpaduueckas U30sA1Us TUCTBEHHUIIBI CHOMPCKOHN U TMCTBEHHUIIBI JayPCKOID»,
«ITonynsIIMOHHBIE BOJHBI YHCICEHHOCTH XUIIHUKOB M KEpTB», «CxeMa JercTBUs
€CTECTBEHHOT0 0TOOpay, «@opMbl OOpHOBI 32 CyLIECTBOBaHUE», «IHIyCTpUaIbHbIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas okpacka KUBOTHBIX», «DU3HOIOTUYECKUE
ananranuny, <«lIpucrnocoOneHHOCT OpraHu3MoB U €€ OTHOCUTEIIBHOCTbHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe Bu10o0pazoBaHue TPEX BUIOB JIAHIBILIEH,
«9Konoruyeckoe BHUI000pa30BaHUE BUAOB CUHUL, «lloauruionasl pacTeHHin»,
«KanycTHO-peieuHblil ruopumy.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOICHUH, yyUena NTUL] U 3BEpel pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KUX BHUJAOB, OOPA30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  uM3ydeHHs  MakpolsBoronuu. [laneoHTOIOrMYecKne  MeTOJbl
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHJEMUKU U PEIIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHUecKkue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl M aTaBU3Mbl.  MOJEKyISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METOIbl U3YUYEHUs IBOTIOIUU. ['OMOJIOrYHbIE
redbl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBLEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuia) 3BOIONUU. [Ipunyun cmensvl QyHKYUL.
HeoOpatumocTs 3BomonMu. AJantuBHas paguaius. HepaBHOMEpHOCTh TEMITOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHuku», «buoreorpaduueckue 30Hb 3emun», «lpeiid KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHUOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HapPaBJICHUS 3BOJIOLUNY, «OO1IMe 3aKOHOMEPHOCTH HBOJIIOLIAN.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIIUHA HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BUTHE )KU3HU Ha 3emJie

HayuyHple TUmoTe3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ OMpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [Ipoucxoxaenue xKu3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runore3a A. M. OnapuHa,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbl €€ n3ydeHus. Vickoraemble OpraHnueCKue OCTaTKH.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAsE T€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboan3Ma. BO3HMKHOBEHHE NEPBBIX IKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tamnbl 3BOJIIONHMHU XUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimi. [IpoucxokaeHUe MIICKONUTAOIIMX U
ntul. Ilpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3oil, Me3030M, kaltHo301. OO1as XapaKTepUCTHKa KJIIMMaTa U Fe€0JOTHYECKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OPraHU3MOB. YTJ1e00pa30BaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobenHnoctu. [Ipobnema coxpanenus 6uopazHoodpasus Ha 3emie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. IIpuHuunel kiaaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamuannanu, JI. [Tacrep, 1. . Meunuxkos, A. N.
Omnapun, [Ix. Xongelin, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «[ €OXpOHOJIOrMYecKas  IIKajay,
«HavanbHble 3Tanbl OpraHMYecKoi 3BoroIUN», «CxeMa o0pa3oBaHUS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema xKuBoil mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3bl  pacTeHuit», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxksierounble Boaopocin», «Mxm», «llanoporHukm», «l'omoceMeHHbIE
pactenusn», «Oprassl HBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHS dKUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKo spey, «Pa3zsurtue
)KU3HU B IIPOTEPO30OUCKON dpe», «Pa3BuTue XKU3HU B NAJCO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJIEKIIMH
HAaCEKOMBIX, BJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.

Bupryanbnas naboparopHasi padora «MozaenupoBanue onbiToB Muiiepa—
KOpu no n3ydennto abMOreHHOro CHHTE3a OPraHNYECKUX COCTMHEHUH B TEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3yueHne 0COOCHHOCTEH CTPOCHHUS pPaCTEHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre oCOOCHHOCTEW CTPOCHUS TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenuruosHble
B033peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3H0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaguu aHTpororeHe3a. PaHHuE uenoBeK0OOpa3HblE OOE3bSHBI
(IPOKOHCYJIBI) U paHHUE MOHTUBI — O0IIUE MPEIKU Y€IOBEKOOOPA3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OpYAUH TpyAa. YemoBeK MpAMOXOISIINN U IEPBBIA BBIXO JIOIEH 32
npenensl Agpuxu. YenoBek reiiaenboeprekuii — o0l mpeok HeaHAepTaaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIHOJEU
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneorenernka u
najseoreHoMHKa.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeid reHos, murpaiusa U «3¢GdEKT ocHOBATEN» B MOMYJAIUSIX COBPEMEHHOIO
YyeJoBeKa.



Uenoseueckue pacel. [loHsatue o pace. bonpmme pacekl: €BpONeoOuHas
(eBpaszuiickasi),  aBCTpajo-HEeTpoujHas  (dPKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTtBO  yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH  pacHu3Mma.
[IpucnocoOseHHOCTh, YeOBEKa K Pa3HbIM YCJIOBUSAM OKPYXKAlOIIEH Cpeibl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJICOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAMNA. buoconnabHbIE MCCIEIOBAHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I OJTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHBI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHUOJCUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJIEIh
yepera 4eJ0BeKa U yeperna IyUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH ITUMIIaH3e,
MOJIEIIA TOpPCA MPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalluil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxaeHne u pa3BuTHe dkojioruu B Tpyaax A. 'ymGonbara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
9K0JIOTUU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B OKOJIOTHU. MOHUTOPHUHT
OKpY>Karolen Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00aTBHBIH.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTMUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, H. A. Cesepiios, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

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

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0OMTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUSL dKoJornueckux Qakropos. [Ipasmno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K CBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temnepatypa kak skojorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
noJJIep >KaHu0 BojHOro Oananca. Knaccudukanus pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DU3NKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHusi opranu3moB. [IpucnocoOaeHnss OpraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie hopmbl opranu3mMoB. [loHsTre 0 xku3HeHHOH Popme. JKu3HEeHHBIS
dbopMbl pacTeHMil: AEpeBbs, KyCTAapHUKU, KYCTAapHUYKH, MHOTOJIETHHE TpPaBBhl,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHTh. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHCcTBUSL  (Tommyeckue, (opuueckue, ¢adbpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «Okosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«OKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TemIokpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llenu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuM0Omno3,
«KoMMeHcanuzm.

OobopynoBanue: repOapuM pacTeHHMM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBHIE, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBBIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJUIEKIIMH TEIIOII00UBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIKUX B Pa3HbIX cpeaax,
repO0apum M KOJUIGKUMM pAaCTEHW U JKUBOTHBIX, OOJAJAalONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HU, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Tomymsimusa ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAsl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALUS.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonysAnuu U e€ perysanusa. buoThdeckui nmoTeHIUan IOIYJISALNH.
MopaenupoBanue IMHaMHUKHU NOMyasund. KpuBbie pocTa YMCIEHHOCTH MOIYJISIIUU.
KpuBble BbDKHBaHUS. Perynsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosormdeckon HumM Jx.M. XatuumHcona. Pa3zmepsl skosormdeckon
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTrpalMid >KUBOTHBIX. buosornueckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpancTBeHHasi  CTpyKTypa  momyisiiun», «Bo3pacTHble  NHUpaMUJIbI
nonyysiiun», «CKOPOCTh  3aceleHUsT TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeins 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKo10rus co00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OopraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUHU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBL. JKOCUCHEMbL 03ED U pPeK. IKocUcmembvl Mopeu u
oKxeanos. Ikocucmemvl MyHOP, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEXK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. [opojckas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHNE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmwl 6030eticmaus 3a2pA3HeHUl PA3HbIX MUNO08 HA CYOOP2aAHUZMEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencau.
Tabmunpt  u cxembl:  «CTpykTypa  OMoleHO3a»,  «JKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOuIHAs, JETPUTHAsA)», «IKOJOTHYEecKas NupaMuaa YUCe,
«IKonoruyeckas nupamua OMOMACChly, «IKOJIOTHUECKass MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «J9KOocHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repoapuu pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — oOmennanerapHas 000ji0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyILLECTBOBaJIA ’KM3Hb. Pa3BuTHe npeacrtaBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. JKupoe
BEIECTBO Orochephl v ero PyHKITUH.

3aKOHOMEPHOCTH cyIiecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH SIBICHUN B
ouocdepe.



3onanbHOCTH Onochepsl. [TonsTre o 6nome. OCHOBHBIE OMOMBI CYIIIH: TYHIpA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMUPOKOJIMCTBEHHBIE Jieca, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (QyHKIHS )KHBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUAA U
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «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 WX MPUYMHBL. Bo3JeicTBHE YEIOBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme mouBbsl. OxpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3JICIICTBHE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U TPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaouei u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no cocmosaHulo OmMOeNbHuIX U008 U Ikocucmem. (OcHOBbL
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuirel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arps3HeHue rTuapochepoy,
«3arpsi3HeHue nouBb», «IlapHukoBbIi AddexT», «Oco00 oxpaHsieMble NPUPOIHbIE
TeppuTOpUn», «MOAEIH YIIPaBIIeMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI MPOrPaMMbI 1O OUOJIOTUHU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPENENCHHIO, Haauyue Mmomusayuu K OOy4eHHIO  OHMOJOTHH,
yeleHanpaegienHoe paseumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIIOTHYECKOU KYJIBbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA,;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNIATh COOCTBEHHYIO IIO3HMIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOU AEATEIIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBaXXCHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTHU nepesr PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO PoOIHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAILICE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIECIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHE U
pa3BuUTHE OWUOJOTUM, MOHMMAHHUS 3HAYCHUST OWOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

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

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37[0POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTH K 0Opa3oBaHMI0O U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA IS
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMbIE MPU N3YUECHUN OMOJIOTHY 3HAHUS
M yYMEHHMS TpHU PEIICHUU MpoOJieM, CBSI3aHHBIX C  palldOHAJIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLIMX BPE OKPYKAIOLIEH PUPOIHON
cpe/ie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSATHBIE IKOJIOTUYECKUE TOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B IO3HABATEJIbHONW, KOMMYHMKATUBHOW M COIMAJIBLHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATEIbHOCTH IKOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTU OWOJIOTMU JJIsi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOJIEM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHON TPaMOTHOCTH OOydarommxcs, GopMHPYyEMOit
IpU U3YYCHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOASANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HUCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE); YHUBEPCATbHBIC
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue GyHKIUOHAIBHOW IPaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMM  O0YyYarolMXCs; CIIOCOOHOCTh  OOY4YarOIIMXCS  UCIOJIb30BaTh
OCBOCHHBIE MEKIUCUUIIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS U YHHUBEPCAIbHbIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomerocss OyayT c@OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHUKATHBHBbIE YHHBEPCAJIbHBIE Y4YEOHbIE JIEHCTBUS,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBSICHEHUS (DAKTOB U SIBICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA [l TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepuaIbHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOI0, BAPTYAIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIbCKONW U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELLICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YUCJIE€ IPU CO3JaHUM YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OpUrMHaJIbHbIE MOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATh
€€ JT0CTOBEPHOCTh U HENMPOTHUBOPEYUBOCTH;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBIIOJHEHUSI yUeOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJIb30BaHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XHUMHUYECKHE, (U3NYECKue W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJa4M, YIYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI U pelIeHUH OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (POPM B3aMMOJICHCTBHSI PU PENICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHHW30BBIBATH W
KOOPJMHHUPOBATH JICUCTBUS 10 €€ IOCTHUKEHUIO: COCTABIISITH IUJIaH JCUCTBUH,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularartb HOBBIE NIPOEKTHI, OLEHWBATh HJEHU C TO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsIX;

CaMOCTOATENbHO COCTABJIATH IIJIaH PELICHUS TPOOJIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AHAINA3E PE3YyJbTAaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi»y Ha yriayOJa€HHOM YypOBHE OpHUEHTHUPOBaHBI Ha oOecreyeHue
npoduibHoro  oOydenust  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue st OMOJIOTMHM HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUU W UX MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMoOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TEPBOT0 TMOKOJIEHUS, PACUICIUICHHs, YUCTOTHl TaMeT, HE3aBUCHUMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKHUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BbIACIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHM, J>KUBOTHBIX, 4YEJIOBEKAa, IMPOLIECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKCHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUIMOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIY OpPraHOWJAMH KIETKH U HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, ATanamMH KJIETOYHOIO UK U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I€JIb KCCIEIOBAaHUS, aHAIU3UPOBATH TIOJTYyYEHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBbIC  pe3yJbTaThl Ha  YUYEHHUYECKHX
KOH(DepeHusX;

YMEHHUE OIICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTHUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymyied mnpodeccrnoHaIbHOU
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHE OMOJIOTMYECKOTO O00pa3oBaHWs B  OpraHU3alUsAX CPEIHEro
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUA.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBl MHpa, B ITO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHJI, 3KocucTema, Ouocdepa), OMOIOTHYECKUE TEOPUU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3aponpiieBoro cxoiactsa K. M. bopa), npaBuna (munumyma lO. JluGuxa,
HKOJIOTUYECKON MUpaMHIbl SHEpruum), rumnoresbl (rumoreza «vupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISABICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOI0 U CUMIIATPUYECKOTO BUI000pa30BaHus,
BIMSHUSL ~ JBIDKYIIMX ~ CWJI  SBOJIIOIMM  HAa  TeHO(OHA  MOMyJsLuH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aUMOCBS3M MEXKIAY MPOLECCAMU 3BOJIIOLUH,
JBIKYIIMMHU CHJIAMHA AHTPOIIOI€HE3a, KOMIIOHEHTAaMHU PA3JMYHBIX 3KOCHCTEM U
IPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHUE  BBIBISATH  OTJIMYMTEIbHBIE  NPU3HAKH  KUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U Cpellbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OUOJIOTMYECKUMU MIPOIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH IMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, TMPOBEPITh HUX OSKCIEPUMECHTAUTHHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEJOBAHUS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJMIIUHE, MPOBOJAUMON Ha 0a3e HIKOJIBHBIX HAy4HBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(epeHUusX;

yYMEHHUE OlLIEHUBATh TMUIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U croco0ax MpenoTBpallleHus
ri100agpHbIX M3MEHEHUN B Ouocdepe;

YMEHUE OCYIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MPOMBIIIUICHHOCTH, YTIyOJsATh TO3HABATENbHBIA MHTEpPEC, HaIlpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOIDKEHHUE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBHOTO |
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1 Bea 61/10nor1/1_;1 .
http://www.sbio.info/
JKuBble crcTeMbl M UX HU3Y4YCHUE
buonorus knetku 0.5
OTKpBITHII KOJUIEIIK.
4 XVMHYECKasi OpraHu3alysl KIETKH 10 1 1 buonorus, -
http://college.ru/biologiya/
) Crtpoenue u QyHKIMH KIETKH 8 1 2
6 OOMeH BelecTB U NPeBpalleHne YHEPTUHU B 9 1 1 Ob6naxo 3raruif -
KIIETKE https://oblakoz.ru
7 HaCJ'IeI[CTBeHIfa}I uHpopManus U 9 1 05
peanu3anus e€ B KJIeTKe
JKu3HeHHBIN MK KIETKH 6 1
Crpoenuie U GyHKLIUU OPraHU3MOB 17 1 1.5
AHaTOMUs YEIOBEKa B
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1 1.5 WUTIOCTPALUSX -
http://www.anatomus.ru/
1 I'enetnka — HayKka 0 HacCJIEICTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6



http://www.sbio.info/
http://college.ru/biologiya/
https://oblakoz.ru/
http://www.anatomus.ru/

ATiac aHATOMHUYECKUI

14 ['eHeTHKa YyelloBeKa 3 1 0.5 YeJIoBeKa -
http://www.anatomcom.ru/
15 CenekIusi OpraHu3MOB 4 1
16 BrOTEeXHOIOTUS U CUHTETHYECKasT OMOJIOTHS 4 1
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 10 13



http://www.anatomcom.ru/

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
['ocynapcTBeHHBII
3apokIeHUE U Pa3BUTHE IBOJIOLUOHHBIX . .
1 . 4 JlapBuHOBCKHIT My3ei -
IIpe/ICTaBICHUI B OMOJI0Tun .
http://www.darwin.museum.ru/
3oonoruyeckuii myseit C-
2 MuxkposBontonus 1 €€ pe3yJIbTaThbl 14 1 2 I16.-
http://www.zin.ru/museum/
3 Maxpo3BoroIus 1 €€ pe3yabTaThl 6 0.5
[TpoucxoxaeHre u pa3BUTHE KU3HHA HA Haneorronorireckirit
4 15 1 1.5 Mmyseint PAH -
3emie
http://www.paleo.ru/museum/
5 [IpoucxoxaeHue yemoBeka — 10 1 1 O6naxo 3HaHUI -
AHTPONOTEHE3 https://oblakoz.ru
MockoBCKasi CTaHIUS 10.
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSIX HaTYpaJIHMCTOB -
6 OpPraHU3MOB U HaJOPraHU3MEHHBIX 3 0.5 http://www.mgsun.ru/
CHUCTEM C OKPYKAIOLIEH Cpelon BremkonbHas sxonorus -
http://www.eco.nw.ru/
OpraHu3Mmsl U cpefia 0OuTaHus 1.5
DKOJIOTHS BUJIOB U MOIYJISIIUI 0.5
DHIMKIIONEUs] paCTeHUH -
9 Okosorus coo0uecTB. DKOJIOTHIECKUe 12 1 05 http://www.greeninfo.ru/

CUCTCMBI

KusotHrle -
http://www.theanimalworld.ru/



http://www.darwin.museum.ru/
http://www.zin.ru/museum/
http://www.paleo.ru/museum/
https://oblakoz.ru/
http://www.mgsun.ru/
http://www.eco.nw.ru/
http://www.greeninfo.ru/
http://www.theanimalworld.ru/

10 buocdepa — rinobanbHas SKocucTeMa 6 1
ExarepunOyprckuii
300MapK-
http://www.ekazoo.ru/

11 UYenoBek u OKpyXxaromas cpeaa 6 N
KapkapanuHckuii Hall.
MIPUPOJIHBIN MMapK-
http://karkaralinsk-park.ru/

12 PesepBHOE Bpems 8

OBUIEE KOJIMYECTBO YACOB I1O 102 75 75

I[TPOTPAMME



http://www.ekazoo.ru/
http://karkaralinsk-park.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka IpakTH4eckue uupposie
Bceero oOpa3oBaTe/ibHbIE
padoThI pecypesI
1 buonorus kak KOMIUIEKCHasI HaAyKa U Kak 1
9acTh COBPEMEHHOTO 00IIEeCTBA
2 JKuBble cucTeMbl U UX CBOMCTBA 1
3 YpoBHEBas OpraHnu3anys KUBbIX CHCTEM 1 Obsaxo sHanwui -
https://oblakoz.ru
4 WcTopust OTKPBITHS U U3YUYEHUS KIIETKHU. 1
Kierounas teopus
Meroasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
5 «M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH 1 05 Bcest 6uoonorus -
(xpomarorpadus, 3nexTpodopes, ' https://www.shio.info/news/
muddepeHnranbHoe eHTPUGYTUpOBaHUE,
IT1IP)»
6 XUMUYECKUH COCTaB KIETKH 1
7 MuHepanbHble BEIECTBA KIETKH, UX 1
Ouosiornyeckas poJib
Opranudeckue BeIecTBa KJIETKH — OEJKU.
8 JlabopaTtopHas pabota «O0Hapyx)eHne 1 05

OEJIKOB C ITOMOIIIBI0 KAYECTBEHHBIX
peaKuuii»



https://oblakoz.ru/
https://www.sbio.info/news/

CoiicTBa, KnaccupuKanyst U QyHKIUNA

o 0esKoB
10 Opranuueckue BEeIECTBA KIETKU —
YIJI€BOABI
1 OpraHuyeckue BellecTBa KIETKH —
TN B
Hyxneunossie kucnorsl. JIHK u PHK.
12 JlaGopatopHnas pabora «lccnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3
KJIETOK PA3JIMYHBIX OPraHU3MOB)»
13 Crpoenne u pynkiun ATO. Ipyrue
nykieosunrpudocdarsr (HTD)
14 CexBenuponanue JIHK. MeToibl FTeHOMUKH,
TPAHCKPUNITOMHKH, TPOTCOMHUKH
15 Metoab! CTpyKTypHOI OHOJIOTUU
16 Tune! knerok. [Ipokapuornyeckas KieTka
CrpoeHne 3yKapuoTHYECKOM KIIETKH.
17 ITpakTyeckas pabora «/3ydyeHue cBOCTB 0.5
KJICTOYHOM MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KIeTKH
OnHomMeMOpaHHBIE OPraHOUIbI KIETKH.
19 [IpakTuueckas pabora «M13ydyenue 05
JIBYDKEHUS IATOIIIA3MBbl B PACTUTEIBHBIX
KJIETKaX»
[TomyaBTOHOMHBIE OPTaHOM bl KJIETKH:
20 MUTOXOHAPHUH, TUIacTH bl JlabopaTtopHas 05

pabota «/ccnenoBaHue mia3Mou3a |
JICTUIa3MOJIM3a B PACTUTEIIBHBIX KIIETKAX)




21

HememOpaHHble opraHon/ibl KJIETKU

22

23

Crtpoenue u QyHKIMHU Aapa

CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIETOK Pa3IMIHbBIX
OpPTraHU3MOBY

0.5

24

AcCCUMMIIALIMS ¥ TUCCUMIISIINS — JIBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BenlectB. Jlaboparopnas padota «3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTaaasbl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOLOPOAa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocuntes

29

30

31

XemocuHTtes. JJabopaTopnast pabota
«CpaBHeHue nporieccoB GpoTocuHTE3a U
XEMOCHHTE32)

AHa’poOHbIe OpraHu3Msbl. Busibl 6posxkeHust.
JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOKEHUS M JIBIXAHUSD)

ABpOOHBIC OPraHU3MBI. DTaIbl
SHEPreTHYECKOro 0OMeHa

0.5




DHeprust MEMOPaHHOTO IPaJUCHTA

32 npotoHoB. CuHTe3 ATD: paboTa
npoToHHON AT®-cuHTa3bI
33 Peakium MaTpuyHOTrO CHHTE3a
34 Tpanckpunius — marpuuHbiidi cuaTe3 PHK
35 Tpaucsiiyst u €€ 3Tarnbl
36 KoaupoBanue amunokucior. Pons pubocom
B OmocuHTe3e Oenka
37 Opranu3anys TeHOMa y IPOKapuoT U
3yKapuoT
38 MornexyssipHbIe MEXaHU3MBbI SKCTIPECCUU
TCHOB Y DYKapHOT
Bupycsl — BHeKJIeTOUHBIE (POPMBI )KU3HU U
39 obnuratHele napa3utsl. [IpakTuueckas 0.5
pabota «CoziaHue MOoJeNy BUpyca»
40 BupycHsle 3a0051eBaHus yesloBeKa,
KHUBOTHBIX, PACTCHUN
41 HanoTtexnomoruu B OMOJIOTHU U MEAUITUHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cunte3 JJHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MUKpOITpenaparax»
45 Jlenenue KIETKH — MUTO3
Tunel knetok. Kapruoknnes 1 IUTOKUHES.
46 JlabopaTtopHas pabota «Habmronenue 05

MHUTO32 B KJIETKaX KOHYHKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»




47

PerJIHI_[I/IH JKHU3HCHHOI'O UKJIa KJICTOK

48 Opranu3M Kak eHOE 11e10€

49 Txanu pacrenuii. JlJaboparopuas pabota 1 05
«M3yueHne TKaHel pacTeHUI» '
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabota «/3y4ueHue Tkanen 1 0.5
’KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHast

51 pabota «/3y4yeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ornopa tena opraHu3MOB

53 JIBI>KEHNE OpPTaHU3MOB

54 IIntanue opraHu3MoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U 1
YeJI0BeKa

58 TpaHcnopT BENMIeCTB y OPraHu3MOB 1

59 KpoBeHocHas crctema Mo3BOHOUYHBIX 1
KMBOTHBIX U Y€JIOBEKa

60 Brienenue y opraHu3mMoB 1

61 3amura y OpraHu3MoB 1

62 NmmyHHast cucteMa yenoBeka 1

63 Pa3npaxuMocTh U peryssums y OpraHu3MoB 1

64 ['ymopanbHast peryasius U SHI0OKpUHHAs 1

CHUCTEMA XXUBOTHBIX U YCJIOBCKA




65

®opMBI pa3MHOKEHHUSI OPTaHU3MOB

66
67

ITonoBsoe Pa3SMHOXKCHHUEC

Meiios

68

I'ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabora
«M3yyeHne cTpOCHUS MOJIOBBIX KJICTOK Ha
FOTOBBIX MUKPOIIpEnaparax»

0.5

69

70

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPIraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JINCTKOB

71

Poct u pa3Butue xuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA
3ap0zu>1mel?1 ITIO3BOHOYHBIX )KXUBOTHBIX»

0.5

72

73

74

PasMHOkeHHME U pa3BUTHE PACTEHUI.
Jlaboparopnast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIINX PACTCHUN

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTHUA
TCHCTUKH KaK HayKU
OCHOBHBIE TOHATUS U CUMBOJILI T€HETHKH.

JlaGopatopHnas pabota «/lpo3oduna kak
O00BEKT FeHETUUECKUX UCCIICIOBAHUIN

0.5

0.5

75

3aKOHOMepHOCTI/I HaCJI€aO0BaHHU ITPU3HAKOB.

MonoruOpuaHOE CKpeIuBaHKE.
[IpakTuueckas pabora "U3yuenue
pe3yabTaTOB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30duibr"

0.5




[{uTomornyecknue OCHOBBI MOHOTHOPHUIHOTO

76 1
CKpEIIUBAHUS

77 AHanuzupyrolee ckpeuiuBanue. Hermonnoe 1
JOMHHHUPOBAHHE
Jurubpunnoe ckpermubanue. [Ipaktuueckast

78 paborta «3yueHue pe3yabTaToB 1 05
JUTUOPUTHOTO CKPELIUBAHUS Y '
Ip0o30(HITBD)

79 [{uTomornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEIIUBaHUS

80 CrerieHHOE HaclleZJOBaHUE MTPU3HAKOB 1

81 XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1

82 I'enernka mosa 1

83 I'enotun kak meIocTHas CUCTEMA 1

84 I'eneTn4ecknii KOHTPOJIb PaA3BUTHS 1
pacTeHHiA, )KUBOTHBIX U YeIOBeKa

85 N3MeHUYnBOCTh MpU3HAKOB. BHibl 1
W3MEHUHUBOCTH

86 MonudukanronHas U3MEHYHBOCTh 1
BapranunoHHBI psia ¥ BapUallMOHHAS
kpuBas. JlaboparopHas padoTa

87 «UccnenoBanue 3akOHOMEpPHOCTEH 1 05
MOAU(PHUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoeHne BapuaIliOHHOTO psija U
BAPUALIMOHHON KPUBON»

88 I'enoTunmnueckast U3MEHUYUBOCTb. 1

KoMOnnaTtuBHast U3MEHYHUBOCTD




89

MyTtannoHHasi HK3MEHYUBOCTb.
[IpakTrueckas paborta «MyTanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAl[MOHHOTO IIPOLIECca.
OnureHeTuka U SNUr€HOMUKA

91

92

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocTaBieHHe U aHaJIH3 POJIOCIOBHOI»

MeTtoasl MEAUIIMHCKON TEHETUKHU

0.5

93

3Ha“IGHI/IC MCIIHHHHCKOﬁ TCHCTUKU B
Hpe)]OTBpaHIeHI/II/I " JICHCHHUHU I'CHCTHUYCCKUX
3a00JIEBAHNI YEIIOBEKA

94

95

96

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
Jlaboparopnast pabora «3yuenue copToB
KYJbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX
JKUBOTHBIX»

MeTob! ceneKIIMOHHOM paboThI.
JlaGopatopHnas pabora «3yueHne MeTo0B
CEJIEKIIUU PACTECHUIN»

I[OCTI/DKCHI/ISI CCIICKIIMHN paCTeHI/Iﬁ u

KUBOTHBIX. [IpakTHyeckas pabora
«IIpuBHUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHne, U3y4eHHUe U UCTI0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

buoTexHonorusa kak Hayka u OTpacib
npousBojcTBa. [IpakTrueckas pabora
«M3ydyeHne 00bEKTOB OMOTEXHOJIOTHUI

0.5




99 OcCHOBHBIE HAMPABJICHHS] CHHTETUIECKOU 1
OnoJIoTHH
100 XpoMOCOMHasi U TeHHAsE WH)KEHEPHUs 1
101 Menunuackue OMOTEXHOJIOT NI 1
102 Pe3epBHbIit ypok. HOBT(ijHI/Ie, 00o00meHue, 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
Ne n/m Tema ypoka IIpakTH4eckune HupposkLie
Bcero oOpa3oBaTejibHbIE
padoThI pecypes:
BCE PECypCHI B pazjiene
1 OBomonronHas Teopus Y. lapuna 1 yueOHO -METO/I.
obecrnieueHue

5 JIBuoKyIIIHEe CUJIBI HBOJIIOIIMK BUJIOB 110 Y. 1

Hapsuny
3 Bboprba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1

¥ HCKYCCTBEHHBIN 0TOOD
4 ®opMHUPOBaHUE CUHTETUYECKON TEOPUHU 1

HBOJIIOIUH
5 Oransl 3BOTIOIMOHHOTO MPoLecca: 1

MHUKPOABOJIIOLHS U MaKPO3BOIIOLHS
6 [Momynsanust — s1eMeHTapHas eMHALA 1

HBOJIOIUH

3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05

pabota «BrlIsiBIeHHE N3MEHUUBOCTH Y '

0co0ell 0THOrO BHIa
8 OneMeHTapHbIe (GaKTOPHI 3BOIIOLNUN 1
9 OddexT ocHoBatens. dpdext 1

OYTBUTOUHOTO TOPJIBIIIKA
10 Murpauyu. M30auuu nomyssui: 1

reorpaduueckasi, OnoJIorundecKas




11

EcrecTBeHHbII 0TOOp — HaNPaBIAIOMINNA
(baxTop 3BONIIOLIUN

12

13

14

15

[TonoBoii oT60p

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3ysIbTaT MHUKPO3BOIIOIMHU. JIJabopaTopHast
pabora «3yyenue apomopdo30B 1
UIM0QIAaNTAlUN Y PACTCHUN M JKUBOTHBIX)

[TpuMepbl PUCTIOCOOICHHH Y OPTraHU3MOB:
Mopdooruueckue, (GU3n0IOrHIeCcKue,
OMOXUMHUYECKHUE, TOBEICHYCCKHUE.
JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCUTEIIbHAS
1[EJIECO00PA3ZHOCThY

Bupn, ero kpurepuu u CTpyKTypa.
JlaGopatopHas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

0.5

0.5

16

CrpykTrypa B

17

18

Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs13b MHKPO3BOJIIOIWHA U SITUACMHUOJIOTUN

19

20

21

MaxpoaBosntonus. [Taneontonornueckue
MCTOJbI U3YUYCHHUS SBOJTIOITUN

Buoreorpadudeckre MeToab! U3y4eHUs
HBOJIIOLUH
OMOPHOIOTMYECKHE U CPABHUTEIBHO-

MOp(I)OJ'IOl"I/ILIeCKI/IC MCTOObI U3YUYCHUA
9BOJJIIOIIMH




MoneKyIapHO-TEHETUYECKHUE,

22 OMOXMMHYECKHE U MAaTEMaTHYECKHE
METO/IbI U3YYECHHSI SBOTIOLIUN

23 OO01mure 3aKOHOMEPHOCTH JBOJTIOIIHH

24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIOIUI

o5 Hay4Hble runoTe3sl IPOUCX 0K ICHUS
’)KU3HU Ha 3emiie

26 JloHay4dHBIC PEACTABICHUS O 3aPOXKICHUN
KU3HU

97 OcHOBHBIE TaIlbl HEOPTAaHUYECKOU
SBOJTIOINH

28 ['unoTess! 3apoKIeHUS )KU3HA
HcTopust 3eMiu 1 METO/IbI €€ U3YUECHHUS.

29 JlabopaTtopHas pabora «3y4ueHue u 0
OTIMCAHHUE UCKOTIAEMBIX OCTAaTKOB JIPEBHUX &
OpPTaHU3MOBY

30 Hauanbnsbie 3Tansl opraHnyecKkoin
SBOJTIOIIH

31 DBOIIONNS DYKAPUOT
OCHOBHBIE ITaIlbI BOJIOIUN

39 pacTutensHOro Mupa. [IpakTnyaeckas 0
paborta «3yuenne ocoOeHHOCTEH &
CTPOCHUS PACTCHHUI Pa3HBIX OTICIOBY

33 OCHOBHBIE TaIlbI BOJIOIUHU )KUBOTHOTO

MHpa




OBoronus KUBOTHBIX. [IpakTnueckas

34 pabora «3yyeHnue ocobeHHOCTEH 0.5
CTPOECHUS TO3BOHOYHBIX KUBOTHBIX)
35 PazButue xxu3Hu Ha 3eMIie 1o 3pam U
nepuogam
36 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMEeHHbIN IKOJOTUYECKUN KPU3UC, €T
0COOCHHOCTHU
38 CoBpeMeHHasl cucTeMa OpraHu4eckoro
IPOLLIOTO
39 OCHOBHBIE CHICTEMATUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEeKe
41 PazButne npeacrasieHuit o
MIPOMCXOXKICHUH YEIIOBEKA
MecTo yesnoBeKa B CUCTEME OPraHUYECKOTO
42 mupa. JlaboparopHas padora «/3yuenue 05
0COOEHHOCTEH CTPOCHMS CKEeTa YeloBeKa, '
CBSI3aHHBIX C IPSIMOXOKICHUEM
43 JIBroKymiyie cuibl aHTPOIIOTEHE3a
44 CootHo1ieHne GMOJOTHYECKUX U
COLMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaJIUW AaHTPOTIOTeHE3a
46 [TaneoreneTnka U majJeoreHOMHKA
47 DBOJIIOIHUSI COBPEMEHHOT'O YeJIOBEKA




UYenoseueckue pachl. [IpakTrueckas padbota

48 «M3y4eHme 3KOJIOTMYECKUX aIalTalii 1 0.5
YyelloBeKa»

49 MeXIUCIUTITNHAPHBIE METOTBI 1
AHTPOTIOJIOTUU

50 3apoxICHUE W PA3BUTHE IKOJIOTHU 1
Mertoasi skonoruu. JlabopatopHas padbora

51 «M3yueHne MEeToA0B SKOJIOTHUECKHUX 1 0.5
UCCJICIOBAHUI

52 3Ha4YeHNe SKOJOTMUECKUX 3HAHUH 151 1
YenoBeKa

53 Dxonorudeckue GpakTopsl 1
Abuotnueckue ¢pakropbl. CBET Kak

54 skojoruyeckuit paxrop. JlaboparopHas 1 05
paboTta «BrIsiBIeHHE PUCTIOCOOTECHUI '
OpPTaHU3MOB K BIIMSIHUIO CBETa»
Aoluotudeckue axkTopsl. TemnepaTypa Kak

55 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «BbIsiBIEeHHE pUCTIOCOOIEHUI '
OpPTaHU3MOB K BIIHSIHHIO TEMIIEPATYPhI»
AbGuotnueckue ¢pakTopbl. BraxHocTh Kak

56 sKoJornueckuii pakrop. JlabopaTopHas 1 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHUii U3 pa3HbIX MECT OOUTAHUS»

S7 Cpenapbl oOuTaHUs OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 JKuznennbie ¢opMbl OpraHU3MOB 1

60 BuoTtnueckue akropsr 1




3HaueHne OMOTUUYECKUX B3aMMOJIEMCTBUI

61 JUTSL CYIIIECTBOBAHHS OPIaHU3MOB B Cpelie
obutaHus

62 DKOJIOTUYECKUE XaPAKTEPUCTUKU
MOTYJISIIIAH
OCHOBHBIE TIOKA3aTeJIH MOIMYJISIUH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEeJIH MOIYJISIUH:

64 POXIa€MOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIHH

65 DKooruyeckast CTpyKTypa MOIyJISIuN

66 JluHaMuKa OMYJISIIUY U €€ PeryJIsius

67 KpuBbIie pocTa 9YMCIEHHOCTH TTOMYJISIIIHH.
KpuBbie BBKHBaHUS
Oxonoruyeckas HuIa Buaa. JlaboparopHas

68 pabota «I[IpucrocobaeHus CeMsIH pacTCHHMA 0.5
K pacceleHUIO»

69 Bua xak cucrema nonyssiuit

20 3aKOHOMEPHOCTH ITOBEJCHHS M MUTPAITAI
YKUBOTHBIX

71 Co0011eCcTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

73 KpyroBopot BelecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OCHOBHBIE TTOKa3aTEIN SKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI




76

W3meHeHus cooOLECTB — CYKLIECCHH

HpI/IpO,I[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI

" 03ep U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

78 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI

80 Ypboakocuctemsl. [Ipaktudeckas pabora 05
«M3yueHue u onucanue ypooIKOCUCTEMBI» '
3aKkOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHI1 OPraHu3MOB B
9KOCUCTEMAxX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHAN

82 Pa3HBIX TUTIOB HA CyOOPTraHU3MEHHOM,
OpraHU3MEHHOM, MTOMYJISIIHOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmennanerapHas 0060109Ka
3emiun

84 VYuenne B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

86 KpyroBopoTs! BemecTs u
OMOT€OXUMHYECKUE ITUKITBI

87 3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh OHocheps

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI

90 BoszneiicTBue yenoBeka Ha Ouochepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

o1 pPacCTUTEINIbHBIN U )KUBOTHBIA MUP L

92 Oxpana npupos! 1

03 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U IIPUPOJIBI
PannonanbsHOE MPUPOIONIOIE30BAHHUE U

94 COXpaHeHHEe OMOJIOTMYECKOTO 1
pa3HooOpa3us 3emiin

95 O6006menne o Teme «MUKPOIBOIIOHS U 1
e€ pe3yabTaThl»

96 Q§o6meHHe 1o TeMe «MaKkpOoIBOIIOLUS U 1
e€ pe3yabTaThi»

97 O6006menue o Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 O606mmenue o Teme «IIpoucxoxaenue 1
YeoBeKa — aHTPOTIOTCHE3»

99 O6o0611eHne 10 TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpefia 1
obuTaHMUs»

101 O6o6meHI/ie 1o TeMe «DKOJIOTUS BUJIOB H 1
TIOTTYJISIITHI

102 O606menne o teme «buocgepa — 1
rI106anpHast IKOCHCTEMAY

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunnk B.B., Kamenckwuit A.A., PyomioB A.M. u
npyrue; non peaaxiuei [laceunuka B.B., AkninonepHoe 0011ecTBo
«M3narenbctBo «IIpocBemeHune

* buosorus. O6mas 6uonorus, 10 kinacc/ 3axapos B.b., MamonTos C.I'., Conun
H.U., 3axaposa E.T.; nox pegakuueit 3axaposa B.b., O01iecTBO ¢ OrpaHU4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocBemenue»

* buonorus, 11 knacc/ Aragonora N.b., CuBornazos B.H., O6miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIInOHEpHOE 00IIECTBO
«3marensctBo «lIpocsemienue»

Buptyansnas nadoparopus - http://www.virtulab.net/

CrpaBounuk o 6uonoruu -http://www.cellbiol.ru/book/

Catitel mo Ouostoruu -http://biologylib.ru/catalog/

Duuukioneaus - - http://biodat.ru

Buptyanbsnas mkouna - http://school.bakai.ru/biology

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA



Metoauueckue matepuaisl - PoccyueOHuUK -
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-biologiya/
JI. 1. «botanuka: Mop¢0oJIOTUs 1 aHATOMHMS BBICIITUX PACTCHUI.

Bectxaiine B., Purep P. «30010rust 6ecrio3BOHOYHBIX Y.

Kombman 4., Pem K.-I'. «Harnsggnas Onoxumus.

Anbeprc b., bpeii Jl., JIstouc [Ix. u np. MonexynsipHast OMOIOTHS KIETKH.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

PocyueOnuk - https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
biologiya/

Bcest 6uonorus - https://www.sbio.info/

buosnorus - http://bio.1september.ru/

OTxkpoIThIN KOUTEK. bronorus. - http://college.ru/biologiya/

BremkonbHas sxosorus - http://www.eco.nw.ru/

Bces 6uomnorus - http://www.sbio.info/

['ocynapctBennslit JlapBunoBcwuii my3seii - http://www.darwin.museum.ru/
3oonoruueckuii myseii - http://www.zin.ru/museum/

Kapkapanunckuii Hait. napk -http://karkaralinsk-park.ru/
[Taneontonornueckuii myseii - http://www.paleo.ru/museum/MockoBckas

CTaHIUS FOH. HATYpaIucToB -http://www.mgsun.ru/



AHaTOMHSI YEIOBEKA B WILTKOCTP. -

http://www.anatomus.ru/

ATtnac yenoseka -http://www.anatomcom.ru/

DHIMKIoNeaus pacteHui - http://www.greeninfo.ru/
Xusotnsle -http://www.theanimalworld.ru/

ExaTtepunOyprckuii 30omapk - http://www.ekazoo.ru/

3oomorus At yaurens - //www.5zaklepok.ru

Myszeii ¢akToB o yenoBHke- https://facts.museum/biology

basa 3nanHwuit 0 yenoseke - http://humbio.ru

[IpakTuueckas Hayka- buopasnoobpasue -
http://www.sci.aha.ru/biodiv/index.htm

Buptyansnoe o0yuenue 6uonoruu - http://www.learnbiology.ru
WWW -cepBep nieHTpasinzoBaHHOTO TectupoBanus. -http://rostest.runnet.ru/

Dx3amennl Online.-https://WWW.examen.ru






