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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMY mpeameTy «buonorus» (mamnee - OwoJoTHS) Ha
ypOBHE cpenHero obdiero obpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepaiabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussiMm OI'OC COO mnpoduinbHbe y4eOHBIE MPEIMETHI,
u3ydyaemble Ha YIIIyOJIEHHOM YpOBHE, SIBIIOTCS crocoOoMm nuddepeHimanuu
OoOy4eHHsI Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUS U MPU3BAHBI OOCCIEUYHTH
IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CpEIHHUM OOIIUM, CpPEIHUM
PO EeCCUOHATIBHBIM U BBICIIUM 00pa3zoBaHuEM. B TO ke BpeMs KaXablid U3 3THUX
y4eOHBIX MPEAMETOB JOJDKEH ObITh OPUEHTHPOBAH HAa MPUOPUTETHOE PEIIECHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C
npodoprueHTanueil 00y4amuxcss U CTUMYJIMPOBAaHUEM HMHTEpeca K KOHKPETHOU
00JIaCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHoMy npeamety «bruonorus» qaét npeAcTaBieHue O LeIu
U 3a/layax u3y4yeHus ydyeOHoro npeamera «buosorus» Ha yriayO0nEéHHOM ypOBHE,
onpenenseT o0s3aTenbHOE (MHBAPUAHTHOE) MPEIMETHOE COJAEp)KaHHE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHIYeT MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuana ¢ y4EToM
MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKM ydeOHOro mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN o0ydaromuxcs. B nmporpamme mo OMoioruu peann3oBaH
IPUHLIUI TPEEMCTBEHHOCTH C U3yYEeHUEM OMOJIOTHN Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Omarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBICHHOCTh  Ha
NOCJIEAYIONIee pa3BUTHE OWOJOIMYECKUX 3HAHWM, OPHEHTHUPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIIUICHUS], IPEACTABICHUH O 3J0pOBOM 00pa3e *KU3HHU, Ha BOCIUTaHHE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoi cpeae. B mporpaMmmMe mo OMOJIOTMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buosorus» B peanu3anuu
tpeboBannii ®I'OC COO K IUIAHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
IpeIMETHBIM pe3ysibTaTaM 00y4deHHs U B JOPMUPOBAHUU OCHOBHBIX BUJIOB yU€OHO-
MO3HABATEJIbHON JIEATENBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEpKaHUS
OMOJIOTMYECKOT0 00pa30BaHMs Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpegHEero oduiero oopa3oBaHUs
3aBeplIaeT OUoNIOrnuecKoe 00pa3oBaHMUE B IIKOJIE U OPUEHTUPOBAH HA PACHIMPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXcs 0 dKUBOU MPHUPOJIE, OCHOBAX MOJIEKYJIAPHOU U
KJIETOYHOW OMOJOTHH, SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHA, T€HETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.



Nzyuenne yueOHOro mnpeamera «buomorus» Ha yriyOJleHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOJIYYCHUIO
Ouonornueckoro  oOpa3oBaHMs B  By3aX W OpPraHMU3alMsIX  CPEIHETrO
npogeccuoHanbHOro o0pa3zoBanus. OCHOBY €ro COAEpKaHUs COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [OJIYYEHHBIX TPU HU3YYEHHH  OO0Yy4arOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4alOT pa3BuUTHE. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsSI O PAcCTEHUSX, JKUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME UEJIOBEKa, OOLIUX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJTHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIETYIOUIErO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OWOJIOTMYECKUX 3HAHHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IOJYYEHHBIMH OOYYaAIOIIUMUCS NpPU HU3YyYECHUH
(Gu3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" orTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OPTraHU3ALMH, 3BOJIOLMHN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEeHus1 OMOJIOTHYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHOJIOTHUU, IMOPHUOJOTHMH U OHOJOTHH
pPa3BUTHS, TEHETUKU MU CEJIEKUUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHMSI OOydaroIIuMxcsi 1Mo OOTaHUKE, 300JI0TMH, aHATOMUH,
¢uznonoruu yenoseka. B 11 kitacce uzydarorcst 3BOTIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii  npeamer  «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOEHUE
OOy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIETKHM, OpraHu3Ma, IMOMyJIsIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX aCTIEKTaX OMOJIOrMYeCcKUX 3HaHuM. J{iis
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromMxcsd K OHOJOTMM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKaHUU MPOTPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMSI M PAa3BUTHS
TOM WM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOJaEéHHOM YpOBHE —
OBNIAZICHUE  OOYy4alOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM pa3HOTO paHra © NpUOOpEeTeHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu



npo(hecCHOHANBHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosorumeil, Wi K BbIOOpPY
y4eOHOT0 3aBEICHUSA I MIPOIOJIKEHHSI OMOIOTHYECKOTO 00pa30BaHusI.

Joctmxenne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMNX 3a/]1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHMHM, MHOT0O0Opa3MM U OCOOEHHOCTSIX OHMOJOTMYECKMX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUSAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIIMXCSd C METOJAAMH IIO3HAHMS >KUBOW MPHUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTHS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJAMH CAMOCTOSITEJIbHOTO TIPOBEJECHUA OMOJIOTHYECKUX HCCIEAOBaHUN B
naboparopud uW B Opupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBJIaZIcHMEe OOy4YalolMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYH0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3J0POBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@HIaKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUJIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYAIOIIMUXCS MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
Ipolecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JOrHuei
OMOJIOTMUYECKOT0 UCCIEA0BAHNUS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUM,
pelieHus: OMOJIOTHUYECKUX 3aJad, MOJEIMPOBAHUSA OHUOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YYaIOIUXCs [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHHE IKOJIOTUIECKOM,
TeHEeTUYECKOM IrPaMOTHOCTH, O0ILIEH KyJIbTyphl MOBEACHUS B IPUPOIE; MHTETPALIUU
€CTECTBEHHO-HAYYHbIX 3HAHWM;



npuoOpeTeHrne  OOydYaroIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIHLHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IC, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3I0POBbBS
OKpYXKaloIuX Jojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYyaIUsAX
OPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
WHIUBUYaIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
nocJeayronemMy npodecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMUA HHTEPECAaMH M ITOTPEOHOCTSIMH PETHOHA.

OO11ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B HEJIE0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISAETCS ¢ YIETOM CHEIU(UKU €ro COMASp)KaHWs W HAMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHU3ANMSIX  CPEIHETO
PO eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeIBbHBIM YCIOBUEM MPU O0YYCHUH OHMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJIICTCSI TIPOBENICHNUE JTA0OPATOPHBIX M TpPAKTHYECKUX paboT. Takxke ydactue
OOyJaroIMXCcs B BBIMOJTHCHUH MPOCKTHBIX M YYEOHO-MCCIIEI0BATEIBLCKUX PaldoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTEIEM Ha OCHOBE UMEIOIINXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonmornueckue HaykKM W U3y4yaeMble HUMH  IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECNOBAaHUS B
OHOJIOTHH.

3HadeHune OMoJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTUU B
MPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Y4Y€HHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IE€JTOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOoBHU OpraHu3alliy KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, OKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), Ouocdepuniii. Ilporecchl, TpoUCXOIANIME B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKM3HB Kak (opMa CyIIecCTBOBAHUS
marepuun. Hayku, n3ydaromme x’uBble CUCTEMBI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne >XuUBBIX cucTeM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. l[londarue o 3aBUCUMON U
He3aBUCHUMOM TiepeMeHHOU. [lnanupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOTYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyIbTATOB JKcnepuMeHTa. [loHsATHe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuipt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a00paTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
K1emokK. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJ0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTrbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saextpodopes, auddepeHIuaIbHOe IEHTPU(PYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryisiuru. MUHepanbHbIe BEIIECTBA KIETKU, UX Onojorudeckas posb. Pomib
KaTMOHOB M aHUOHOB B KIIETKE.

Opranunyeckne BelIeCTBA KIETKA. buonormyeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypsl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBs3b. BTopuuHas, TpeTHuHas, YeTBEPTUYHAS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonoruueckue GpyHkunu 6eakoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U TOJIHCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpel. M'mapodunsHO-THApOGOOHBIE CBOMCTBa. Kitaccudukaiiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouomornueckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsizsu B Moliekyne ATO.
buonorunyeckue pynkunu AT®. BoccTtaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIINH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
opeaHudecKull cunmes 6UOMONIEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpersr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOICH.

Tabnuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJeKysbl BOIbl», «BellectBa B cocTaBe OpranusmMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKAsl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TOMOIIbIO KaYeCTBEHHBIX
peaKIUii».

JlaGopaTopHnasi padora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIEeCKOM KIeTKU. KieTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 1 GyHKIHMOHUPOBAHHUE SyKApUOTHUECKOU KieTku. [Tnazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa ImiazMaTHdeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: macCcuBHbIN (Tudy3us, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPaHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-kaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, Qaronuro3. Dk3o1uTo3. Knetounas crenka. CTpykrypa U (pyHKIUH
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

[utomna3ma. [luto3one. Llutockener. [[Brmxenne nurormiazMel. OpraHou bl
kJeTki. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKU: sHAoIIIa3Marnueckas cets (JI1C),
anmapaT [oibpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. Bzanmocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysisipHbIi) SHAOIIa3MaTUYECKUN PETUKYITYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o0nvoxcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pacturenbHbIX KieTok. Kinerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJIPHUH,  IJACTHUABL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanHnbie opraHonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoBBI MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM siipe. JIdyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKu 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKAPHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauuU



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

Tabmuer u cxeMbl: «CTpoeHHE JYKAPUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccinegoBaHue IIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMWIALNS U AUCCUMIIISILIUS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne kieTku: mnpeBpanieHne AT B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KieTKe. DOTOCHHTES.
AHoKcucenHblll U OKcuceHHbIl omocunmes y baxmepuii. Ceemocodouparoujue
nuUeMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
¢dotocunrteza. CBeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. llpogykTHBHOCTH oTOCHHTE3a. BriusHue pa3nuvHbIX (aKTOPOB HA
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Buasl Opoxxenus. I[IpoaykTel OpokeHHS W HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornueckoe okucieHHUe, WA KIETOYHOE AbIXaHue. Poap MUTOXOHIpHUii B
nporeccax Ouojgoruueckoro okucinenus. Llukinnueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHbIM. D (HEKTUBHOCTH SIHEPTETUYECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME AJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yyeHue KaTaIMTUYECKONU aKTUBHOCTH (DEpMEHTOB
(Ha mpuUMepe aMuIa3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX».

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnaecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmms
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6uocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (®. Kako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycsl — HekeTouHble (hOPMBI )KU3HU U O0HUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

BupycHsbie 3a00sieBanus 4esnoBeka, »kMBOTHbIX, pactenuii. CITN /], COVID-19,
COI[MAJIbHBIE U METUIIUHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u anaiuz o6onvuux maccugos («bigdatay)
CMpYKmMypHuIx Ouonocudeckux oannwvix. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMmoHCcTpanun

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

Tabmumbr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u mMutos.
Oco0OeHHOCTH TpolleccoB, MpoTekariux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUYECKUI) TIEPHOIbI HHTEP(DA3BI.

Martpuunbiii cunres JAHK — pemmkanwmsa. [Ipuanuner permmkanyun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIL. JIUTIOWJHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne kieTku — Muto3. CTaiuu MUATO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u nuTokuHe3. buonornueckoe 3HayeHUE MUTO3A.

Perynsinus MUTOTHYECKOrO IMKIA KIETKU. [Iporpammupyemasi KieTO4YHas
rudesb — anomnTo3.

Kinerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkamusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEILIKA JTyKay».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlaGopaTopHasi pa6ota «HaGmroieHrie MUTO3a B KJIETKAaX KOHUHMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco00EHHOCTH CTPOEHUS U )KU3HEACATETHHOCTH OTHOKJICTOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIE TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
poTUcThl. KONIOHMAaIbHBIE OPraHU3MBL.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opranoB. OpranusM Kak eiuHoe uenoe. ['omeocras.

Tkanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUsA, (PYHKUMNA H
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTPOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTEHHIl:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUcIoro raza i MUHEpaabHbIX
BelecTs  pacreHusmu.  [Iutanme  KkMBOTHBIX.  BHyTrpumosioctHoe  u
BHYTPHUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. IlumeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. J{prxanue >kuBoTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxxHoe apixanue. [IpixarenbHas OBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa YeinoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHus. DBOJIOLHOHHBIC
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOIN CHUCTEMBbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeiaeneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoau. Opradbl BbiaeneHus. OuibTpalus, CEKpeuus Hu
oOpaTHOE BcachbIBaHME KaK MEXaHU3Mbl PaOOTHl OpraHoB BbiAeneHus. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX >KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QpyHKIHOHHMPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3alllTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBIL.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NIPOWU3BOJHBIE.
3ammTa opranu3Ma ot Oosne3Heil. UMmyHHas cucteMa uenoBeka. KietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKkTUBHOro ummyHutera (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmuTenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte u  perymsinus |y OpramusmoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHn3MoB. TakcUChl. Pa3ipaxuMoCTh U peryisiuus y pacTeHUN.
PocTroBble BelllecTBa U X 3HAYECHHUE.

HepBHasg cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLNHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PE(IEKCHI.

['yMopasibHasi perysisiivs M 3HJIOKPUHHAS CHUCTEMa YKUBOTHBIX M YEJOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocreinmmne», «Oprasnel LBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIxX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >XUBOTHBIX», «CKEJIET YeI0BEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplieuHas  cucreMay,
«BpraenurensHas cucrteMa», «IOHIOKpUHHAs cuctemay, «CTpOEHHE MBIIILbDY,
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymku», «HepBHas ~— cucrtema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIEKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Peduexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIUU



HACEKOMBIX, WTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHUl, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AehcTBreM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH sKUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazMmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTaius, KIOHHPOBaHUE.

[TomoBoe pasmuHoxkeHue. [lonoBele kieTku, win rametsl. Meno3. Craauun
Mmeno3sa. [loBenenne xpomocoM B meno3se. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsimieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [1010BBIE Kee3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe U 3MOpHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPOOIeM IMOPUOIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opooaenue. bracmyna, munvi
onacmyn. OCOOEHHOCTH JAPOOJCHUS MIIEKOMUTAIOMIUX. 3apOJBIIICBbIC JIUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpHUOHATIbHAS WHAYKIHSA).
3akyagka IUlaHA CTPOCHUSI JKUBOTHOTO KakK pe3yibTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrnusHue Ha SMOpPHUOHANIBHOE PA3BUTHE PA3TUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTaomOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMoe pasBuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HaY€HHE NPSMOr0 W HEMPSIMOIo
pPa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U YyesioBeka. CTaguu nmocTaMOpHOHAIBHOTO pa3BUTHS



y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuid. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue Cop B Mpoiiecce Mero3a. ['amerorenes
y pactennil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BolHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpauU

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

Tabmuubr u cxembl: «BererarnBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmainckoro xyka», «Pa3Butue capaHumn»,
«Pa3Butne nsarymkmn», «JIBOWHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTECHHIN»,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKII MTATTOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBDY.

O6opynnoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30U1I0B, MOAENb «L UK pa3BUTHS JATYIIKWA.

JlaGoparopHas padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

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

Tema 11. I'eHeTuka — HayKka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4EeCTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonwiioBa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kaprnieuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA WU PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPHUIBI, TEHOTHUIT, (PEHOTHII.
OCHOBHBIE =~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JleMoHCTpanun



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnunps! u cxeMbl: «MeTo1bl FeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi ruOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UToslormyeckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI FraMeT.

AHanmsupyromee ckpemyBanne. [[poMeKyTOUHBIN XapaKTep HACIECIOBAHUS.
Pacuierienre npu3HakoB IIpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJieJ0BaHUsI TPU3HAKOB. [[uToIOrnYeckrie OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue mpru3HakoB, CLETJIEHHBIX C MOJIOM.

I'enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocTs. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHUM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONIOTUYECKUX  TPOIIECCOB, TOBEACHUS U  KOTHUTUBHBIX  (YHKIIHI.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUs HACJIeACTBEHHOU NH(POPMAIIMU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3aKoH
MeHnnens», «AHamu3upymollee CcKpeluBaHue», «HemomHoe aoOMUHUpPOBaHHEY,
«CuernsieHHOe HacleloBaHue MpPU3HAKOB y Jpo30¢uibl»y, «l'eHeThka mosay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCIb IS
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA NPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpEIIUBaHUA Y IPO30DUIIBD».

IIpakTuueckass  padora  «M3ydyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUSA Y IPO30(UIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIECACTBCHHA.

MonudukanonHas U3MEHUYMBOCTh. Ponb cpeasl B (popMuUpoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnrioHHbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAS N3MEHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHUYMBOCTH.
Buibl reHOTUNIMYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTHU. POJIb KOMOMHATUBHOM U3MEHUNBOCTH B CO3/1aHUU
TeHETUYECKOr0 pa3HoOOpa3us B IMpe/esiax OJHOTO BU/IA.

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIAYUUMPOBaHHbIE MyTauuu. SnepHsle u
nuToIUIasmMaTuueckue Myranuu. CoMaTudyeckne W IMojioBble MyTanuu. lIpuanHbL
BO3HUKHOBEHUs MyTanuui. MyrtareHsl M MX BIMSHUE Ha OPIraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O Ipolecca. 3aKOH TI'OMOJOTHYECKHUX pSIOB B
HaciencTBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabnuel u  cxembl: «Buasl u3meHumBOCTHY», «MoaudukaoHHas
U3MCHYHUBOCTBY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JeBaHMsl YeTI0BEKa», « Buapl MyTaruiig.

OO6opyioBaHuE: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas pabdora «HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW W3MEHYMBOCTH. [locTpoeHne BapHallMOHHOTO psfa H
BAPUALIMOHHOW KPUBOWY.



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKA

Kapuotun uyenoBeka. MexayHapoaHas MporpamMma HCCIEIOBaHUS T€HOMa
4yenoBeka.  MeToAbl  M3y4YEHHs  TEHETMKM  YEJOBEKAa: TEHEAIOTMYECKHIA,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacineacTBeHHbIE 3a00JIeBaHUA YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YelnoBeKa. boJie3HM C  HACIEACTBEHHON MPEepacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYEeCKOTO Irpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YEJTOBEKA K ATOJIOTHUSM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus 1 ceseKuus. 3apoKICHHUE CEEKIIUU U JOMECTUKAIUU. Y UeHUE
H. U. BaBunoBa o lleHTpax NpOMCXOXKIEHUS M MHOTr0OOpasus KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNM COPTOB PACTEHUN U TTOPOJ )KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEISKITMOHHON pabOTHI.

Metoapl cenekunoHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITy ¢ moMouIbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PangnanmoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomouHanTHBIX JIHK 1151 mostydeHust ICXOTHOTO MaTepuasia Jis CeJICKIUU.

[Tomyuyenue MOJIUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnuskopoicTBEeHHOE — CKpelmmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpenMBaHue, Win ayTOpuauHr. ['erepo3uc w ero mpuumHbl. Vcmomb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruGpuausauus. [Ipeononenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMN PACTCHUI U JKUBOTHBIX. «3e1éHas
DpesoIoOYUAN.

CoxpaHeHre U U3y4eHUE TeHETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3J]aHUsI HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBIX 6 UYEeAdx YAyduleHusl
cywecmsayomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEHeHUeM COBPEMEHHbIX MeMO0008 HAYYHBIX UCCAe008AHULL, NepedosblX uoell U
NnepCcneKmuBHbIX MexHON02U.

JlemoHcTpanuu

[loptpers: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHHUS 1 MHOT00Opa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAJI0B B HACIEICTBEHHOM M3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAITHUX KWUBOTHBIX).

JlaGopaTopHnas padora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUII».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCHUTETA WM HAYYHOTO IICHTPA)».

Tema 16. BuorexHosorusi ¥ CHHTeTHYECKAs1 OMOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYpBHI, MHUKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJOTHS:  XJICOOMEUCHUE, IIONYYEeHHE KHCIOMOJOYHBIX IPOJYKTOB,
BUHOjiene. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LICJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUYECKUE TTYTH.

Knerounas mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuAu3alMs ¢W  COMAaTHYECKUN
sMOpuorene3. lcmonb3oBaHue ramioujoB B CeJlCKUMH pacTeHuil. [lonyuernue
MOHOKIOHAIbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHUE. PeKOHCTpyKIus
AMUEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIAaHTALUU SIAEP KIIETOK.



Texnonocuu 0300po6nenus, KyIbmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbIMYD.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHeix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus U MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHYECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW NHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHocThkKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA IS OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepust A pa3paboOTKu
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BakKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢bynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHxkeHepus», «[ ' eHHass HHKEHEPU».

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)Y.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHEIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JJOCTUTAIOTCS B
CANHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOW JCSATENIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, MATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJUILMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npuposic u
OKPYKAIOIIEU CPELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHMX  YOCXKICHUN, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKOro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y [IPABONOPSIKA;



TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3/IaHUN YIESOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJIbHBIX 3a/a4d, BbBIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JCUCTBHUSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIIEHHS K MHEHHUIO OIIMOHEHTOB MpH OOCYKJACHUU CIIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoun, ropaoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTIXKEHUSIM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos10oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHHUE YMOLUMOHAIBHOTO BO3JICUCTBHS KUBOU MPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoe
NUTaHuE, COOJIIOIEHHE THTMEHUYECKUX PAaBHII 1 HOPM, cOaJTaHCUPOBAHHBINA PEKUM
3aHATAA W OTObIXa, perysipHas (Qusmueckass axKTUBHOCTH), OEpeXHOTO,
OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHIYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTHYECKHU 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK UICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOJXKHBIX IOCIEICTBHMA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIOCOOHOCTH UCIIOJIB30BATh MPHOOPETaeMble IPU U3yUYEHUN OMOJIOTUH 3HAHUS
M YMEHUS TpU  peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
NPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUIOB,
sKOCUCTEM, Orocdepsl);

AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpene, yMEHHE IMPOrHO3UPOBATh HEOJIArOMPHUSITHBIE SKOJOTHUYECKHE MOCIEACTBHS
IIPEANPUHAMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTUUECKOMN NIEITEIBHOCTH SKOJIOTHUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B IMO3HAHMM MPUPOIHBIX 3aKOHOMEPHOCTEW M PEMICHHH MpoOIemM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX peIaTh PEeCypCHbie  MPOOJIEMbl  pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 III00AJIbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHUU B IEJISIX
MOBBIIIIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh TMOJydyaeMble 3HAHUS [JIs aHaliu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Tpo0sIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PECHHS OOYJarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEeMa, Hay4dHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HcclieIoBaHNe, HAOII0IeHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCAJIbHbBIC
ydeOHbIe JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
oOecrnieunBaromme GopMupoBaHue GyHKIMOHAIBHOW IPAMOTHOCTH M COLIMAIIBHOM
KOMIETEHIIUU  OOYyYalolMXCs; CIOCOOHOCTh  OOYyYarolmMXCsl — UCMOJb30BaTh
OCBOCHHBIE MEXXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHKUSA U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHON M COLIMATBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THU Ha YPOBHE CPEAHEr0 00IIEro 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCAJIbHbIC Yy4ueOHBIC JICHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJiaaenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1) 0a3oBbIe JIOTHYeCKHE AeliCTBHUSA:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWH TPUEMBI JIOTHYCCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMONOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTpENCNATh 1ETU JeATCILHOCTH, 3ajaBas TapaMmMeTpbl W KPUTECPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU MPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B PAacCMATPUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTH CXEMHO-MO/ICIIBHBIE CPEACTBA ISl TPEACTABIICHHS CYyIIIECTBEHHBIX
CBSI3e W OTHOIICHUMH B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYMII PA3HOTO POJiA, BBIIBICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX
MCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl ¢ YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM AEATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOdOTY B YCIOBHUSIX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEN0BATENBCKON U MPOEKTHON JEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpeTaluy, NPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4EeOHBIX
CUTYalIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE€ PEIICHHUS 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEpeHOoca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCHOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTrMHAJIbHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 334U, TOMYCKAIOIINE albTepHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JUTEparype, OHOJOTMYECKHX CIOBapAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIIMIO PA3INYHBIX BUIOB U (POPM IpEACTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOMABI MPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIuU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, JUArPAMMBI, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa npu padoTe ¢
OHoNornyeckod HHPOpMaUMEH: MTPUMEHATH XHUMHUYECKHE, (HU3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWsd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0menne:

OCYILECTBIISATh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOT€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeEBepOaJbHbIE CpEJACTBAa OOIIEHMs, IMOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HMCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHMMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIAUBUIYAJIBHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEILIEHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 4€HA KOJUIEKTUBA;

NPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa ¥ KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUMX 3HAHUN LEJNEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIIbLHOM
JEATEIIbBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacCHIMPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JieJ1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILLICHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHATHE Ce0HA M APYTUX:
IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,
OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESTEIIbHOCTH;
IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLIMOKY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOTro YeJIOBEKa.
NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEeOHOro mpeaMmera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecleuYeHue
npopunpHOro  oOyueHust  oOydaronuxcss — Ouojmornv. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJIOrMU HayYHbIE 3HAHUS, YMEHUS U CITIOCOOBI EUCTBUM MO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiam U3y4eHus.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS ydeOHOro rnpeamera «buonorus» B 10
KJlacce NOJKHbI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  peIIeHHH TpobjieM  paluoOHaIBLHOTO
MPUPOOTIOIB30BaHUS, O BKJIaJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETYJISIIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xknerounas Teopus T. llIBanna, M. Illneitnena, P. Bupxoa, xpomocomHasi Teopust
HacnencTBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHUH ), 3aKOHBI (€AMHOO0pa3us
MOTOMKOB TE€PBOr0 IMOKOJEHHUS, PAaCHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMIIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO ITO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

YMEHHUE BBIICNIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHoOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHuW3MOB, B TOM YHCIE
OakTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
IPOIIECCOB: OOMEHA BEHIECTB (METabOJIM3M), MPEBPAILCHUS YHEPTHH, OpOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€W03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aUMOJIEUCTBHS T€HOB, F€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY OpPraHOMJAaMH KJIETKH U HX
(YHKIUSAMHU, CTPOCHUEM KIJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMl M CHCTEMaMU OpraHOB y pPAacTEHM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMHU, MEXAY CHUCTEMaMU OPraHoB U HMX (QYHKIMSIMH, MEXIy STanamu
oOMEHa BEIIECTB, ATalaMy KJIETOYHOIO IUKJIA U KU3HEHHBIX UKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENIbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXY UCCIEAYEMbIMU OMOJOTMYECKUMH MPOLECCAMU U SIBIICHUSMH, J€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE padOThl, COOIIOJATH
mpaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpenctBamu, (GOpMyIHpys Lelb MCCIECIOBAaHUS, AaHAJU3UPOBATH MOIYUYEHHBIE
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHUE Y4YaCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHUN B
o0acTv GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0OTBOPEHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3JJaHNe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
MHTEPEC, HAIPaBJICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILIEH Mpodeccuu u
IpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenmeTHBIC pE3yNbTaThl OCBOCHUS ydeOHOTO Tipeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPUPOABI M PEIICHHH SKOJOTHYECKHUX
npoOjieM 4YenoBeYeCcTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIIOIH30BaHUS, U B (HOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apYyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIOJATaloMMX OHOJOTHYECKHUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON THUpaMubl IHEpPTruM), rumnotres3bl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJETh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  IO3HAHMS,
UCIIOJB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onucaHue, U3MepeHue, HaOJIOJEHHE, HKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIM3UPYIONMIETO, ABHXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSIHUSL ~ JBMXKYIIMX  CHJl  DBOJIIOIMA  HAa  TEHO(POHA  MOMYJISIIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CUJIAMH aHTPOTOreHe3a, KOMIIOHCHTaMHU Pa3IMYHBbIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTENbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKHUX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHEHUS MHOTooOpa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M UEITOBEYECCTRA,;

YMEHHUE pemiaTh OMOJIOTUIECKUE 3a0a91, BHISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIICTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAMH | SBICHUSMU, IeTIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PEe3yJIbTaTOB;

YMEHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTHYECKHUE PabOThI, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OSKCICPUMEHTAIHHBIMU
cpenacTBamMu, (GOpMYyIUPYs 1eJdb HCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
pe3ynbTaThl U JeNaTh BHIBOIBI,

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyONMYHO  TPEACTaBIATH  MOJYYCHHBbIE  pE3yJbTaTbl Ha  YYEHHYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
r00albHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHaIbHON
JeSATEeTLHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEITHCKOTO XO35SHCTBA, MHUIIICBOU
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTMYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
- KoaudecTBO yacoB
0
/ HaunumenoBanue pa3aesioB U TEM B KOHTpOJ’IBHLIe HpaKanecKHe 3.J'IeKTp0HHBIe (IIPI(l)pOBLIe)
n/n cero
nporpamMmmsl paﬁoTbl paﬁoTbl 06pa30BaTeJILHBIe pecypchl
Pocculickas 351eKTpOHHAsA
1 buonorus kak Hayka 1
mkoJia https://clck.ru/3CvN{f9
Poccuiickas snexkTpoHHast
2 JKuBble cucTeMbl U X U3yUEHUE 2
mkoJia https://clck.ru/3CvNmy
Poccuiickag ninekTpoHHas
3 buosnorus kietku 2 0.5 p
mikoJa https://clck.ru/3CvNmy
Pocculickas 351eKTpOHHas
4 X¥UMHUUYECKash OpraHu3anys KIeTKU 10 1
mkoJia https://clck.ru/3CvNmy
Poccuiickas snekTpoHHAast
5 CrpoeHue U QyHKIUHN KIETKU 8 2 P
mikoJia https://clck.ru/3CvNmy
6 OOMeH BelIeCcTB U MPEBPAIlEHUE SHEPTUU B 9 0.5 | Poccuiickas snekTpoHHas
KJIETKE ’ mkona https://cleck.ru/3CvNmy
7 Hacnencreennas undgopmanus u 9 0.5 Poccuiickas anexkTpoHHas
peanusanus €€ B KIETKe ' mKoua https:/clck.ru/3CvNmy
o Poccuiickas siiekTpoHHAas
8 JKU3HEHHBIN UK KIETKH 6 1 p
mikoJia https://clck.ru/3CvNmy
Poccuiickas piekTpoHHas
9 Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5 P
mkoaa https://clck.ru/3CvNmy
Pocculickas snekTpoHHas
10 PasMHOkeHHME U pa3BUTHE OPraHU3MOB 8 1.5
mkoJja https://clck.ru/3CvNmy
1 ['eneTnka — HayKa O HaCIEACTBEHHOCTH U ) 0.5 Poccuiickas snekTpoHHas

HU3MCHYUBOCTU OPTraHN3MOB

mkoua https://clck.ru/3CvNmy
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Pocculickas 351eKTpOHHAsA

12 3aKOHOMEPHOCTH HACeACTBEHHOCTH 10 1
mikoJa https://clck.ru/3CvNmy
Pocculickas 351eKTpOHHAsA

13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1
mkoJia https://clck.ru/3CvNmy
P 7| e

14 I'eneruka degoBeka 3 0,5 0.5 OCCHHCKAA SICKTPOHTA
mikoJa https://clck.ru/3CvNmy
Poccuiickad »iieKTpoHHA

15 Cenekiusi opraHu3MOB 4 1 HACKAA SJICKTpOHTad
mikoJa https://clck.ru/3CvNmy
Pocculickas 351eKTpOHHas

16 BruorexHonorus u cuaTeTYecKass OMOJIOT s 4
mkoJia https://clck.ru/3CvNmy

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 102 | 13

[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kourpoabnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Poccuiickas
buonorus kak KOMIUIEKCHas: HayKa 1
! KaK 4acTh COBPEMEHHOI'0 00111eCTBa ! DJICKTPOHTA TIKoJIa
https://clck.ru/3CvNf9
Poccuiickas
2 JKuBble CHCTEMBI U X CBOMCTBA 1 AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1 3JIEKTPOHHAS ILIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
Hctopust OTKpBITUS U U3YUEHUS KIIETKH.
4 KteToumas Teo 1 AJIEKTPOHHAS IIKOJIa
TOYHAsSI TEOPUS
P https://clck.ru/3CvNmy
Metozabl MOJNIEKYJIAPHON U KIETOYHON
ononorun. IIpaktudeckas pabora .
N Poccuiickas
«3yueHne MeToA0B KIIETOUYHON
5 Guonorin (xpomarorpadus 1 0.5 AIIEKTPOHHAS IIKOJIa
’ https:/clck.ra/3CvNmy
anextpodopes, nuddepeHuanpHOe
neHtpudyruposanue, [1L[P)»
Poccuiickas
6 XUMUYECKUN COCTaB KJIETKH 1 BIIEKTPOHHAS IIKOJA
https://clck.ru/3CvNmy
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MI/IHepaJ'IBHI)IC BCIIECTBA KJICTKHU, UX

Poccuiickas

7 GHONOrIECKas POTTh AIIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Opranuyeckue BelecTBa KIEeTKH —

g oenku. JlaboparopHas pabota 0.5 iTest
«O0bHapyxeHue 6EJIKOB C IOMOIIBIO ’ https://clck.ru/3CvP6i
KAueCTBEHHBIX PEAKLUN»

9 CsoiicTBa, kinaccuduxanys u GpyHKuuu iTest
OenKkoB https://clck.ru/3CvP6i

10 Opranuyeckue BelecTBa KJIETKH — iTest
YIJI€BOBI https://clck.ru/3CvP6i

1 Opranuyeckue BelecTBa KIETKH — iTest
JIAIAIBI https://clck.ru/3CvP6i
Hyxnennossie kucnotsl. JIHK nu PHK.

2 JlaboparopHas pabota «lccrnenoBanue 0.5 iTest
HYKJIEUHOBBIX KHACJIOT, BBIAEIEHHBIX U3 https://clck.ru/3CvP6i
KJIETOK Pa3NIUYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue iTest
nykieozunaTpudocdarsr (HTD) https://clck.ru/3CvP6i
CexsenupoBanue JJHK. Mertonbt HNuctutyT

14 T€HOMUKH, TPAHCKPUIITOMUKH, OononH(pOpMaTHKU
MPOTEOMUKHU https://bioinf.me/guests

HNuctutyT
15 MeTomasl CTpYKTYpHO# OHOIOTHH OoronH(pOpMaTUKU
https://bioinf.me/guests
Tunel knetok. [Ipokapuornueckas Mucruryr
16 O6nonH(popMaTUKU

KJICTKa

https://bioinf.me/guests
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CtpoeHue 2yKapuoTUUYECKOM KIIETKH. Nucturyr
17 [IpakTuueckas padora «M3yuenue 0.5 OronH(pOpMaTUKU
CBOMCTB KJICTOYHOM MEMOpaHbI» https://bioinf.me/guests
HNucturyT
18 IToBepXHOCTHBIN anmnapar KJIeTKH ouonHpopMaTHKH
https://bioinf.me/guests
OpnHoMeMOpaHHbIE OPTaHOUBI KIETKH.
WNucturyt
[TpakTrueckas pabota «3yuenue
19 0.5 ononHpOpMaTHKN
JBUKEHUSI LINTOIIA3MbI B L
https://bioinf.me/guests
PaCTUTENbHBIX KIETKAX»
[TosyaBTOHOMHBIE OpraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TTACTUIBL. Nucturyr
20 JlaGopaTtopHas pabora «McciaenoBanue 0.5 OronH(pOPMaTHKH
JIa3MOJIN3a U JeIia3MOJIn3a B https://bioinf.me/guests
PaCTUTENbHBIX KIETKAX»
HNuctutyT
21 HememOpaHHbIe OpraHOUAbI KIETKU O6rouH(popMaTUKU
https://bioinf.me/guests
HNuctutyT
22 Crtpoenue u QyHKIMH s11pa OononH(pOpMaTHKU
https://bioinf.me/guests
CpaBHUTENIbHAS XapaKTEPUCTUKA
HNuctutyT
KJIETOK 3yKapuoT. JlaboparopHas
23 0,5 0.5 O6nonH(pOpMaTHKU
pabota «/3yueHune cTpoeHus KIETOK s
https://bioinf.me/guests
pa3IMYHbIX OPTaHU3MOB)
AccuMUISIIMA U JUCCUMMWIIALIUS — JBE
HNucturyT
CTOpOHBI MeTaboau3Ma. THumsl oOMeHa
24 OononH(pOpMaTHKU

BemecTB. JlabopaTopHas pabora
«3y4yeHne KaTaIuTHYECKOU

https://bioinf.me/guests



https://bioinf.me/guests
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AKTUBHOCTH (PEpMEHTOB (Ha IpUMEpE
aMUJIa3bl WM KaTalasbl)»

DepMEHTaTUBHBIN XapaKTep PeakLuu
KJIETOYHOT'O METab0I13Ma.

HNuctur
JlaGopatopHnas pabora «3yueHue yr
25 0.5 OouonHpOpMaTHKU
(EpPMEHTATUBHOTO PACIICTIIICHUS .
https://bioinf.me/guests
MEPOKCU]Ia BOJIOPO/A B PACTUTEIIHLHBIX U
JKUBOTHBIX KJIETKAX)
HNuctut
benku-akTuBaTophl U OENKU- vt
26 ononHpOpMaTHKN
HHTHOUTOPBI L
https://bioinf.me/guests
HNuctutyT
27 ABTOTpOGHBII THII OOMEHa BEIIECTB OMOMH(pOPMATUKHU
https://bioinf.me/guests
HNucturyr
28 ®oTocHHTE3 OononH(pOpMaTHKU
https://bioinf.me/guests
XemocuHtes. JlaboparopHas padoTa WNucturyt
29 «CpaBHEHHE MTPOLIECCOB (POTOCUHTE3A U 0.5 OononH(pOpMaTHKU
XEMOCHUHTE3a» https://bioinf.me/guests
AHa’poOHbBIEe OpraHu3MbL. Bus
30 Opoxenus. JlabopaTopHas pabota teach-in
«CpaBHEHHUE MPOIIECCOB OPOXKECHUS U https://clck.ru/3CvPZ4
JIBIX AHUSD)
31 AdpoOHBIE OpraHUu3MBbl. JTarbl teach-in
HHEPreTHUECKOro oOMeHa https://clck.ru/3CvPZ4
DHeprusi MeMOpaHHOTO TpaJueHTa
P P e Bosnpmias
32 npoToHoB. Cunte3 AT®: pabora .
Poccuiickas

npoToHHON AT®-cuHTa3bI
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33

PeaKI_[I/II/I MaTpUYIHOI'O CUHTE3a

OHIMKIIONEIUS
https://clck.ru/3CvPth

bonpmas

Poccuiickas

OHIMKIIONEIUS
https://clck.ru/3CvPth

34

TpaHCcKkpunus — MaTPpUYHBIA CHHTE3
PHK

bonpmas
Poccuiickas

DHIUKITOIE TN
https://clck.ru/3CvPfh

35

36

Tpancnsiuus u e€ sTarbl

Konnposanne amuHokucior. Poib
pubocom B OnocuHTe3e Oenka

bonpmas
Poccuiickas
OHIUKIOIEINS
https://clck.ru/3CvPth

bonpmas

Poccuiickas
OHIMKIIONEIUS
https://clck.ru/3CvPth

37

38

39

Opranu3zaiys reHoMa y npokapuor u
JYKapuoT

MonekymnsipHble MEXaHU3MbI
IKCIIPECCUU T€HOB y 3YKapHOT

Bupycbl — HekneTouHble GOpMBI
YKU3HU U OOJIUTaTHBIE Tapa3UTHI.

0.5

Bonsbias
Poccuiickas
DHIUKIIONEINS
https://clck.ru/3CvPfh

bomnpmas

Poccuiickas
OHUMKIIOIE AU
https://clck.ru/3CvPth
HNuctutyT
OoronH(pOpMaTHKU
https://bioinf.me/guests
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[IpaxTuueckas padora «Co3nanue
MOJICJIU BUPYyCa»

WNucturyT
BupycHbie 3a001eBaHNS YeI0BEKa,
40 . OouonHpOpMaTHKH
JKUBOTHBIX, PaCTCHUHN .
https://bioinf.me/guests
Wnctut
HanorexHonoruu B OMOJIOTHH U yr
41 ouonHpopMaTHKN
MEIUIINHE ..
https://bioinf.me/guests
bonpmasn
. Poccuiickas
42 Ku3HeHHBIN UK KIETKHA
OHIUKIOIEINS
https://clck.ru/3CvPth
bonpmas
o Poccuiickas
43 Marpuunsiii cuares JJHK
DHIMKIIONE NI
https://clck.ru/3CvPfh
Bonpmas
Xpomocomsl. JlabopaTopHas pabora .
Poccuiickas
44 «3yyeHne XxpoMoCcOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax» DHIHKIONE A
ponpertap https://clck.ru/3CvPth
Poccuiickas
45 JleneHue KJIETKM — MHTO3 AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Tunsl knetok. Kapuokunes u
nutokunes. JlaboparopHas padota Poccuiickas
46 «Habnronenne MuTo3a B KiIeTKax 0.5 AJIEKTPOHHAS IIKOJIa

KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»

https://clck.ru/3CvNmy
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Poccuiickas

47 Perynsauus »xM3HEHHOT O IUKJIA KJIETOK 3JIEKTPOHHAS ILIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
48 OpranusMm Kaxk eMHOE LIEJI0e AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Tkanu pacrenuii. JJaboparopuas pabora Poccuiickas
9 «M3y4yeHne TKaHEeld paCTeHUN» 05 STCKIpOHHai koA
https://clck.ru/3CvNmy
TkaHU KUBOTHBIX U YEJIOBEKA. Poccuiickas
50 JlaGopaTtopnast pabora «3yuenue 0.5 AJIEKTPOHHAS IIIKOJIa
TKaHEeN )KMBOTHBIX) https://clck.ru/3CvNmy
Oprasbl. CHCTEMBI OPraHOB. Poccuiickas
51 JlaGopaTtopHast pabora «3yuenue 0.5 AJICKTPOHHAS IIIKOJIa
OpPra”oB L[BETKOBOTO PaCTECHUD) https://clck.ru/3CvNmy
Poccuiickas
52 Ormopa Tena opraHu3MOB AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
53 JIBuKeHne opraHu3MoB AIIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
54 IIuraHue opraHu3smMoB JJIEKTPOHHAS ILIKOJIA
https://clck.ru/3CvNmy
[Iuranue NO3BOHOYHBIX KUBOTHBIX. Pocemitcicas
55 ANIEKTPOHHAs IIKOJIA

HI/II_I_ICBapI/ITCJ'IBHaSI CUCTEMA YCITOBCKAa

https://clck.ru/3CvNmy
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Poccuiickas

56 JlpIxaHue opraHu3MoB AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M
57 qeroBeKa AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
58 TpaHcnopT BELIECTB y OPraHU3MOB AJIEKTPOHHAS IIIKOJIa
https://clck.ru/3CvNmy
Poccuiickasa
KpoBeHocHas crcteMa mo3BOHOYHBIX
>9 JKABOTHBIX U YEJIOBEKA JICKTPOHHaA HIKoIa
https://clck.ru/3CvNmy
Poccuiickasa
60 Brinenenue y opranusmMoB AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
61 3amuTa y OpraHu3MoB AJIEKTPOHHAS IIKOJIA
https://clck.ru/3CvNmy
Poccuiickasa
62 HNMmMmyHHas cuctema 4yenoBeka JJIEKTPOHHAS IIKOJIA
https://clck.ru/3CvNmy
Poccuiickasa
PazgpaxxumocTs 1 perynsmus y
63 AJIEKTPOHHAS IIIKOJIa
OpraHu3MOB
https://clck.ru/3CvNmy
I'ymopanbHas peryssauus u Poccuiickas
64 SHIOKPUHHAS CUCTEMA )KMBOTHBIX U AJIEKTPOHHAS IIKOJIa

YCJIOBCKaA

https://clck.ru/3CvNmy
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Poccuiickas

65 @opMBI pa3MHOKEHUSI OPTaHU3MOB 3JIEKTPOHHAS ILIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
66 [TonoBoe pazmHOX)eHUE AJICKTPOHHAS IIIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
67 Meiio3 AJIEKTPOHHAs 1IKOJIa
https://clck.ru/3CvNmy
l'amerorenes. O6pazoBaHue U pa3BUTHE .
Poccuiickas
MIOJIOBBIX KJIETOK. JIabopaTopHas pabora
68 0.5 AJIEKTPOHHAs IIKOJIa
«3y4yeHne CTpOeHUs MOJIOBBIX KIJIETOK
https://clck.ru/3CvNmy
Ha TOTOBBIX MHUKpOIIpEnaparax»
Poccuiickas
NunuBuayanbHOE pa3BUTHE OPraHU3MOB
69 AJIEKTPOHHAS IIIKOJIa
— OHTOI'€HE3
https://clck.ru/3CvNmy
. Poccuiickas
3akyaJKa OpraHOB U TKaHEH U3
70 AJIEKTPOHHAS IIIKOJIa
3apOJBIIIEBBIX JINCTKOB
p https://clck.ru/3CvNmy
Poct u pa3zBuTHe )KUBOTHBIX. .
Poccuiickas
JlaboparopHas paboTa «BblsiBIeHne
" MIPU3HAKOB CXOJICTBA 3apOAbIIIEH 05 SUCKIPOHHA HKOIA
p P https://clck.ru/3CvNmy
MMO3BOHOYHBIX YKHBOTHBIX
PasMHOXeHUE U pa3BUTHE PACTCHUM. .
Poccuiickas
JlaGopatopHas paborta «CtpoeHue
72 0.5 AJIEKTPOHHAS IIKOJIa

OpraHOB Pa3MHOXEHUS BBICIINX
pacTeHumn»

https://clck.ru/3CvNmy



https://clck.ru/3CvNmy
https://clck.ru/3CvNmy
https://clck.ru/3CvNmy
https://clck.ru/3CvNmy
https://clck.ru/3CvNmy
https://clck.ru/3CvNmy
https://clck.ru/3CvNmy
https://clck.ru/3CvNmy

HCTOpI/IH CTaHOBJICHUA U Pa3BUTHA

Poccuiickas

73 CHOTHKH KAK HAVKLL AJIEKTPOHHAS IIKOJIa
e https://clck.r/3CyNmy
OCHOBHBIC TIOHSATHS ¥ CHMBOJIBI .
Poccuiickas
reHetuku. JlabopaTopHas pabora
74 0.5 AJICKTPOHHAS IIIKOJIa
«/Ipo3oduna kak 00BEKT TEHETHIECKUX
. https://clck.ru/3CvNmy
HCCIICIOBAHMIN
3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpHIHOE .
Pocculickas
ckpenuBanue. [Ipakruaeckas pabora
75 " 0.5 3IIEKTPOHHAs LIKOJA
W3ydenue pe3ynpTaToB
https://clck.ru/3CvNmy
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3ohuis”
Poccuiickas
I{uTonorunueckre OCHOBBI
76 OHOTUG OFO CKbe . AJICKTPOHHAS IIIKOJIa
MOHOTHOPHUIHOTO CKPEIIMBAHUS
p P https://clck.ru/3CvNmy
Poccwuiickas
AHanu3upyouiee CKpeluuBaHue.
77 AJIEKTPOHHAS IIKOJIa
Henonnoe nomMmuaMpoBanue
https://clck.ru/3CvNmy
JurnbpuaHoe cKpemuBaHue. .
Poccuiickas
[IpakTuueckas pabora «3yuenune
78 o oo 5 oro 0.5 AJIEKTPOHHAS IIKOJIa
JIBTATOB JUTHOPUIHOT
pesy p https://clck.r/3CvNmy
CKpEIIUBAHUS Y TIPO30(DUITBD)
Poccuiickas
[MuTonormyeckrue OCHOBBI
7 JUTHOPUJTHOTO CKPEITUBAHUS DJIEKTPOHHAA TIKOIA
p p https://clck.ru/3CyNmy
Poccuiickas
80 CueruieHHOEe Hacle10BaHKEe MPU3HAKOB AJIEKTPOHHAS IIKOJIa

https://clck.ru/3CvNmy
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XpoMOCOMHas TeOpust

Poccuiickas

81 HACHIC/ICTBEHHOCTH AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
82 I'enernka nona AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
83 I'eHoTumn kak 1enocTHas cucrema AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
. Poccuiickas
['eneTn4ecKuil KOHTPOJIb PA3BUTHS
84 . AJIEKTPOHHAS IIKOJIa
pacTeHul, >)KUBOTHBIX U YEJIOBEKA
https://clck.ru/3CvNmy
Poccuiickas
WN3MeHUYHnBOCTH ITpU3HAKOB. Buibl
85 AJIEKTPOHHAS IIKOJIa
U3MEHYUBOCTH
https://clck.ru/3CvNmy
Poccuiickas
86 MonuduxaonHas U3MEHYUBOCTh AJIEKTPOHHAS IIKOJIA
https://clck.ru/3CvNmy
BapuanvoHHBIN psia U BapUallMOHHAs
kpuBas. Jlaboparopnas padota .
. Poccuiickas
«HccnenoBanue 3aKOHOMEPHOCTEN
87 . 0.5 AJIEKTPOHHAS IIIKOJIa
MOAU(UKAITMOHHON U3MEHUYUBOCTH.
https://clck.ru/3CvNmy
ITocTpoeHnne BapualMOHHOTO psifia U
BAapUALMOHHON KPUBOI»
Poccuiickas
['eHOTHIIMUECKAst ”3MEHUNUBOCTb.
88 AJIEKTPOHHAS IIIKOJIa

KomOuHaTBHAsE ”3AMEHYUBOCTD

https://clck.ru/3CvNmy
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MYTaLII/IOHHaSI HU3MCHYHNBOCTS.

Poccuiickas
[IpakTruueckas pabora «MyTaruu y
89 o ( 0.5 AJIEKTPOHHAs IIKOJIa
JIpo30(¢guiibl (Ha TOTOBBIX
P https://clck.ru/3CvNmy
MUKpOIIpenaparax)»
Poccuiickas
3aKOHOMEPHOCTU MYTAIl[MOHHOTO
90 AJIEKTPOHHAS IIIKOJIa
npoliecca. DNUTeHETHKA U STTUT€HOMHUKA
https://clck.ru/3CvNmy
I'enetuka yenoseka. [IpakTuueckas Poccuiickas
91 pabota «CocTaBiIeHHE U aHAIN3 0.5 JJIEKTPOHHAS ILIKOJIA
POAOCIIOBHOM https://clck.ru/3CvNmy
Poccuiickas
92 MeToapl METUIIMHCKON T'€HETHKU AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
3HayeHUe MEAUIIMHCKON T€HETHUKH B Poccuiickas
93 NpEeIOTBPANICHUH U JICUEHUN 0,5 AJIEKTPOHHAS IIKOJIa
TeHEeTUUYECKUX 3a00JIeBaHMI YeloBeKa https://clck.ru/3CvNmy
OCHOBHBIE TIOHSITHS CEJIEKITUU. .
Poccuiickas
JlaGopatopHas pabora «3yueHue
94 . 0.5 AJIEKTPOHHAS IIIKOJIa
COPTOB KYJIBTYPHBIX PACTEHUU U TOPOJ
PTOB KYJILTYPHBIX P P hitps://clck.ru/3CvNmy
JIOMAIIHUX KUBOTHBIX)
Metoapl CeIeKIIMOHHON pabOTHI. Poccuiickas
95 JlaGopaTtopHast pabora «3yuenue 0.5 AJIEKTPOHHAS IIIKOJIa
METOJIOB CEJIEKLUH PACTCHUN» https://clck.ru/3CvNmy
JloCcTHXKEeHHS CENEKIIMU PaCTEHUN 1 Poccuiickas
96 KUBOTHBIX. [IpakTrueckas padota AJIEKTPOHHAS IIKOJIa
«ITpuBHBKa pacTeHU» https://clck.ru/3CvNmy
Poccuiickas
CoxpaHeHnue, U3y4eHue u
97 AJIEKTPOHHAS IIKOJIa

HCIIOJIb30BaHNE TEeHETHYECKUX PECYPCOB

https://clck.ru/3CvNmy
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buoTexHonorus kak Hayka U OTpacib Poccuiickas
98 npousBojcTBa. [IpakTuyeckas pabora 1 0.5 AJIEKTPOHHAS IIKOJIa
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI https://clck.ru/3CvNmy
OcHOBHbIE HaNpaBICHUS Poccnitcicas
%9 CUHTETHUYECKOI Onosiorun ! STCKTPORHA IHROTA
https://clck.ru/3CvNmy
Poccuiickas
100 XpoMOCOMHAs M TeHHasl UH)KEHEPUs 1 AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
Poccuiickas
101 MeaunuHCcKe OMOTEXHOJIOTHI 1 AJIEKTPOHHAS IIKOJIa
https://clck.ru/3CvNmy
102 PesepaHublit ypok. [loBTOpenue, |
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTH 3HAHUW O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (hopMupoBaHUH COBpEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHHWH  JKA3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 YKOHOMHYECKHUX, IKOJIOTHYECKUX MPOOJIEM YeJIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IMPHUPOAOIOIL30BAHUS, B
(GOpMHpPOBaHUU ILIEHHOCTHOTO OTHOILICHHS K IPHPOJIE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Bnanenue cucremoil 3HaHWMI 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTHUECKUX MCCIIETOBAHUSIX YKUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMHMCAaHHWE, U3MEpPEHHE, IPOBEIECHUE
HaOroieHn); crmocob6aMu BBISIBICHHS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B MPUPOJE.

2 YMeHne BBIIBUTaTh TUTIOTE3BI, TPOBEPSTh UX KCIIEPUMEHTAIBHBIMA
cpeAcTBaMu, (GOPMYIMPYs Lelb WCCIEAOBaHUS, AaHAIU3HPOBAThH
MOJIy4EeHHBIE PE3Y/IbTAThl U J1€1aTh BHIBOJIBI.

BbIsiBIIeHHE 3aBHCHMOCTH MEXKIy HCCIEIyeMBbIMH BEIHMYMHAMH,
00BSICHEHHUE TIOTyUYEeHHBIX PE3YIHTaTOB U (HOPMYITUPOBAHHE BHIBOIOB

C UCITIOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMON OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OUOJIOTHYECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MIMMYHHUTET,
OuocuHTe3 Oenka, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCITPOU3BEIECHNE, HACJIEZICTBEHHOCTb, W3MEHYUBOCTD,
HHEPrO3aBUCHMOCTb, POCT U Pa3BUTHUE);
Owonornueckre Teopuu: KietouHas Teopus 1. IllBanna, M.
[Ineitnena, P. BupxoBa; KJ10OHaIbHO-CEIEKTUBHOIO UMMYyHHUTEeTa [1.

Opnux, .M. MeuHukoBa, XpOMOCOMHasi TEOPHUSI HACJIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabiieBoro cxoactsa K. bapa, sBosorinonnas




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
aaTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.M. BaBuioBa o neHTpax MHOTr000Opas3usi U MPOUCXOKIACHUS
KyJIbTypHbIX pactenuii, ydeHue A.H. CeepuoBa o0 nyTsix u
HaIpaBIIEHUsX dBoItoIMH, yaeHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3wWsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIICIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAHUS ITPU3HAKOB
I'. Menpnens; CUEIIEHHOIO HACIEAOBaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB T. MopraHa; TOMOJIOTMYECKMX psAIOB B
HacjaeacTBeHHOM wu3MeHunmBocTh H.M. BaBmioBa;, reHEeTHYECKOTO
paBHoBecus [Ix. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3akon 2. ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaIMyMa HO. JInbuxa, 3K0JIOTHYeCKON MUPaMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xomnpetina, mukpocdep C. Dokca, prbdo3uma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OMoJI0ruYecKue 3aaa4u, BBISABIIATH
MNPUIUHHO-CJICACTBCHHBIC CBsA3HU MCKOY HCCIIEAYyCMbIMU
OHMOJIOTMYECKHMH O6T:>€KT3MI/I, nponeccaMu M ABJICHUAMU; [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHUIIMYCCKHEC CXEMbI CKPCIIUBAHUA OJIA PasHBIX THIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aUMOCBSA3M MEXKIY CTPOEGHHEM U
(GYHKUMSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y pAcCTEHHi, KMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BEUIECTB; dTalaMH KJIETOYHOTO KA U dKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTanmaMu SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUIOM U (haKTopaMH Cpe.bl
oOuTaHMSA;  TpoOIecCaMd  DBONIONMHK;  ABIKYUIUMH  CHUJIaMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3UYHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

VYmMmenue BBIJIC/IATE CYHICCTBCHHBIC ITPU3HAKU

CTPOEHUS BUPYCOB, KIIETOK MPOKAPHUOT U IYKAPUOT; OJHOKIECTOUHBIX
U MHOT'OKJICTOYHBIX OpTaHU3MOB, BUIOB, 6I/IOI‘GOHGHO3OB, 3KOCHUCTEM
u Ouochepbl; CTPOCHUS OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KUBOTHBIX, YCIO0BCKa, IIponIeccoB KHU3HCACATCIIBHOCTH,




MMPOTCKAIOIIUX B OpraHu3Max paCTeHHﬁ, KHUBOTHBIX H YCJIIOBCKA,
OMOJOTMYECKUX TPOIECCOB: OOMEeHa BemecTB (MeTabonm3Mm),
WH(POPMAIIUU U TIPEBPAIICHUS SHEPTUU, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Mei103a, raMeToreHe3a, YMOpHOrene3a, nocTIMOPHOHAIEHOTO
Pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBLHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; ajuIONaTpPUYECKOro U
CUMIIATPUUICCKOT'O BI/II[OO6pa3OBaHI/I$[; BJIMAHUA ABWXKXKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA  MOMYJSALUHU; MPHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, YepeIOBaHUs HaNpPaBICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUS BBIICIATH CYLIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK IIPOKApUOT K DYKapHOT, OMHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIICHO30B M KOCHCTEM;
0COOEHHOCTH IMPOIIECCOB 0OMEHA BEIIECTB U MPEBPALICHHS SHEPTUU B
KJIeTKe, ()OTOCHHTE3a, IIACTUYECKOTO M YHEPreTUYeCKOro oOMeHa,
XeMOCHHTE3a, MHTO03a, MeH03a, OIUIOJIOTBOPEHUS, pa3BUTHS U
Pa3sMHOXKEHUs1, UHIMBUAYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTe€He3a),
060pbOBI 3a CYILIECTBOBAHHUE, €CTECTBEHHOTO otOopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHW3MOB K Cpele
O6I/ITaHI/I5[, BJIUAHUSA KOMIIOHCHTOB JKOCUCTEM, AHTPOIIOTCHHBIX
U3MEHEHMH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB

U TIPeBpaIleHUs YHEPTUH B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUUISl JOKa3aTelbCTBA
POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII; B3aUMOCBS3HU
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KU3HH,  COXpaHEHHUs
pa3sHooOpa3usi BUJOB U SKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KpPUTHYECKH OIICHHBATh HH(POPMAIUIO OHOJIOTHYECKOTO
COJICPIKAHUST, HHTEPIPETUPOBATH ITHUYCCKHUE ACIIEKTHI COBPEMEHHBIX
UCCIICIOBaHWA B OWONOTMH,  MEAWIMHE, OHOTEXHOJOTHH,
paccMaTpuBaTh I ENINZIAE AKOJIOTUYECKHE pOoOIeMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMU npoOsembl. DyHIaMEHTAIbHbIE, PUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (DOPMHPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kaptunbl mupa. [Ipodeccuu, cBsa3annbie ¢ 6uonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJIOBEKA: MEIULMHE, CEJIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMA,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

VYpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonienoTuueckuii), Ouochepusiii. Ilporeccel, mpoucxonsime B >KUBBIX
cucremax. OCHOBHBIE TIPU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornueckod Hayku. HaOmiogeHue, n3MepeHHE, SKCIEpUMEHT,
cucTeMaru3anusa, MeTaaHanns3. IloHgarhe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpKM U €€ aocToBepHOCTh. Pa3bpoc B
Oouosiornyeckux JAaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPEe3yJbTaToB.
[IpynunHEl HCKaXEeHUS Pe3yJbTaTOB dKCIepuMeHTa. [[oHATHE CTaTHCTHYECKOTO

TECTa

Knerka kak Ouoiorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOT0. MlcTOprs OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBanun, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHOW KIJIETOYHOMN
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31ekTpodopes, METoI MEYEHBIX aTOMOB, U hepeHITnaIbHOe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIETOK
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XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHTHL. Boja u
€€ poJIb KaK pacTBOPUTENs, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPEryalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasl poJb.
Ponp kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuyHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanus.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue ¢hpyHKIUM OEITKOB.
VYrneBoabl. MoHOcaxapupl, AUcaxapuibl, OJIMTOCaXapubpl U MOJUCAXAPHUIbI.
OOmuii TUTaH CTpoeHWS ©  (PU3UKO-XMMHUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlumuael. ['uppodunbsHO-ruapodoOHBIe cBOlicTBa. Kitaccudukamms JumuaoB.
Tpurnuuepunsi, dochomunuapl, BockH, crepouabl. buomorndyeckue GpyHKIuN
mumuaoB.  OOmme CcBOICTBa  OHONOrMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun komruiementapaocTH. [Ipasuino Yapradda. Crpykrypa
JHK — nBoitras cimpanb. MecroHaxoxenue u ononorndeckue ¢pynkimu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne monexkynsl AT®. Makposprudyeckue cBsa3M B Mojekyine ATO.
buonoruueckue pynkiuun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIMH
B kierke. CekBenupoBanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMOPHU3NYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJ

Tunsl KJIETOK: dJyKapuoTMdeckas U Ipokapuoruudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMSI KIETKH.

Ctpoenue nmpokapuoTHUecKoi kieTku. KieTouHas cTeHka OakTepuil M apXei.
OcoOeHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpana (razmanemma). CTpyKTypa Iia3MaTuieckoi MeMOpansl. Tpancopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMmOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddys3us), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN AKTHUBHBIN
Tpancnopt). [lomymponurniaeMocts MemOpanbl. PaGota HaTpuii-KaJIneBoro
Hacoca. DHOIMTO3: MUHONKUTO3, (paroruro3. Jk3o01uTo3. Kinetounas creHka.
CrpykTypa u GyHKIHU KIETOYHOW CTEHKH PACTCHHA, TPHOOB.

Huronna3zma. [urozons. Lutockener. [IBuxxkenue nurorazmbl. OpraHoujsl
kieTkd. OgHOMeMOpaHHbIE OPraHOW[bI KIJIETKH: JHJOIJIa3MaTUYecKas CeTb

(BIIC), anmmapat [Nombaxu, TH30COMBI, UX CTpoeHUE U (GyHKIMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUOB KIeTKU. CTpOCHHE TPAHYISIPHOTO PETHKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ mamkwii
(arpanymsipHbIi) SHIOMIA3MaTHYeCKul peTukyiayMm. CekpetopHas (yHKuUS
annapata ['onpmxu. TpaHcnopT BemlecTB B KieTke. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPTAaHOUABI KIETKH: MUTOXOHAPUH, TUIACTUIBL.

Crpoenre u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIOKHBbIE  IMJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApuOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIMX PACTECHUN.

HememOpanubie opranouapl kietku CTpoeHue M (QYHKIUA HEMEMOpPaHHBIX
OpraHoujioB KjeTku. Pubocombl. MukpodunameHTb. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe M ABWKEHHE >XTYTHKOB U
pecHndeK. MUKpOTpyOOUKH nUTOIIa3Mbl. LleHTpros.

Anpo. Obosiouka siapa, XpOMATHH, KapHOIUIa3Ma, SIPBIIIKH, X CTPOCHUE U
bynakun. SnepHsiit 6enkoBbiii MaTpukc. IIpocTpaHcTBEHHOE pPACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPHOHOIT)
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AccuMmISIIMS M AUCCUMUJISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumnel oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTHe KucIopoja B 0OMEHHBIX
nporeccax. DHepreTudeckoe obOecriedeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIHil KIEeTOYHOIro
Mertabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXAHU3M JCHCTBUSA.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHUYECKUX KaTalu3aToOpOB.
benku-aktuBatopel W OENKU-UHTMOMTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

[lepBruHBIl CHMHTE3 OpraHWYeCcKMX BemecTB B KieTke. PotocuHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢orocunTe3a. CBeroBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pa3nuuHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Paznoobpaszue OpraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIIPYIOLTHE OaKTepuH, *Kelle300akTepun, cepoOakTeprH, BOJIOPOIHBIE
O6aktepuy. 3HaUCHHUE XEMOCHHTE3A.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U ux
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbL. DTarbl YHEPreTu4eckoro ooMeHa. IloaroToBuTenbHbIM

atarn. [ mukoau3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poiab MUTOXOHIAPHUI B
mporeccax — OWOJIOTMYECKOTO  OKHCHeHusa.  llukinyeckue — peaxiuu.
OxucnurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusanus  HacleACTBEHHOW — MHGOpMAaIUu.
I'eneTnyeckuii kox, ero cpovicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHUMIBI  TPAaHCKPUIMIMHK: KOMIUIEMEHTapHOCTh, aHTUIAPAILIEIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHTesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocuHTe3e Oenka.

Opranuzaiys reHoMa y IpoKapuoT U 3YKapuoT. Perynsaius akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycel — HekneTouHble OPMBI KU3HU M OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHrie 3a601eBanus yenoBeka, KUBOTHbIX, pacteHuit. CITN, COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

Knerounslif 1ukn, ero mnepuoisl M perymiauusa. HMHrepdaza u  MUTO3.
Oco0eHHOCTH MPOLIECCOB, NMpOTeKaromuX B nHTepdase. IloaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyecknit  (MMOCTMUTOTHYECKUM), CHUHTETHUYECKUA W
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunte3 JIHK — perumkanus. Ilpunnune! perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
Tenomepasa. XpOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JIUIUIOMIHBIA U
rarIouaHbI  Habopbl XpoMocoM. ['omosnoruunbslie XpoMmocombl. [lomoBeie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl muto3a. Kapnokunes u nuToKMHE3. brojornueckoe 3HaueHHE MHUTO3A.
Perynsamus mutoTMYecKoro nukia KieTku. IIporpammupyemas kieTouyHas
ru0esp — anomnros.

(DYHKHI/IOHa.]'H)Haﬂ TCHOMHKA

Opranusm Kak OMoJIOrHyecKas cucTemMa

3.1

O,Z[HOKJ'I €TOYHBIC, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYash BEreTaTWBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYJIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTku, win ramersl. Meiio3. Cranuu
Mmeno3a. [loBenenne xpomocom B Meinose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iponecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenszaponpimieBoe passutue. I'ameroreHes y >KMBOTHBIX. llonoBble kene3bl.
OOpa3oBanne ¥ pa3BUTHE TMOJIOBBIX KieTok. CrepmaroreHe3 M OOTeHes.
CrpoeHue mosioBbIX KieTOK. OIUIOAOTBOpEHHE U SMOPUOHAIILHOE pPa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»XHO€,  BHYTPCHHEE.
ITapTeHorenes.

WnpuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IarymkH). poonenne. Turbt gpodnenuns. OcobeHHOCTH
Ipo0JieHUs MJIEKOIUTAIOIIMX. 3apOo/bIIIeBble JUCTKU (racTpyisuus). 3akiaaka
OpPraHOB M TKaHEW W3 3apoJbILIEBBIX JIMCTKOB. B3auMHOe BIMsAHHE YacTed
pa3BuBarolIerocs 3apojbiia (3MOpUOHANbHAsT MHIYKLIMSA). 3akiajka IUlaHa
CTPOEHUS KMBOTHOI'O KaK PE3yJIbTaT HEPapXUUECKUX B3aUMOJECUCTBUI I'€HOB.
Biusnue Ha SMOpHOHATBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
cpenpbl.

Poct u pasButrue >xuBOTHBIX. IlocTamOpuoHnanbHbiil nepuox. Ilpsimoe u
HenpsiMoe pas3BuTHe. PaszButue ¢ meramMopo3oM y O€ClO3BOHOUHBIX U
MI0O3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3Ha4eHHE NPSIMOrO M HENPSIMOTO
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUIbI pocTa )KMBOTHBIX. DaKTOpPbI
perysisiMu pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKka. [leproabl OHTOreHe3a yelioBeka.
PasmuHoxkenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuid. OOpa3oBaHuWe CIOp B TMpolecce Menosa.
l'amerorenes y pacrenmii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHUE Y IBETKOBBIX pacTeHuidl. Obpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl DETryJsLUU OHTOIEHEe3a y pAaCTEeHUH WU

JKHUBOTHBIX

Ucropust craHoOBiieHUST W pPa3BUTHUS TEHETUKU Kak Hayku. (OCHOBHbIE
T€HETUYECKHE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIC
TEHbI, aJIbTEPHATUBHBIE NMPU3HAKHU, TOMUHAHTHBIA M PEIECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YHCTas JUHHS, TUOPUIBI, TEHOTHUN, (EHOTH.
OcCHOBHBIE METOJbl TEHETHKH: THOPUIOJIOTHYECKUN, IUTOJOTUUYCCKHM,

MOJIEKYJISIPHO-T€HETHYECKHit
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Monorubpunnoe ckpeumBanue. llepBelii  3akoH MeHzaens —  3aKOH
ennHooOpa3us THOPHIOB TEPBOrO TMOKOJIeHUs. [IpaBUIO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. | UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiiee ckpeiuBanue. [IpoMexxyTouHbId XapakTep HacjiaeI0BaHUs.
Pacuennenue npu3HakoB MpU HETTOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckpeniuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeIOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHUS.

CuenneHHoe HacienoBaHue mpusHakoB. Pab6oter T. Moprana. CremsieHHoe
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 1oJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN 1 rereporaMeTHblid nojl. ['enernueckas
CTPYKTypa IOJOBBIX XpomocoM. HacnenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

'enoTun kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIM ajljIeIM3M. B3auMoaelCTBHE HEaJJICIbHBIX I'CHOB.

Kommemenrapaocts. Onuctas. [lonumepus
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BzaumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACIIEICTBEHHAS.

MoudukanonHas  U3MEHUMBOCTb.  Pomb  cpensl B (pOpMUpOBaHUU
MoAM(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Mou(pUKalMOHHOM
M3MEHYHUBOCTH.

I'enoTnrmyeckass n3MeHYMBOCTh. (CBOMCTBA TE€HOTHIIMYECKOHM W3MEHUYMBOCTH.
Buibl reHoTHIIMYECKON M3MEHYMBOCTH: KOMOWHATHBHAS, MYTAI[HOHHAS.
KomOuHatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTH. POSTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpe/esax OAHOro BU/a.

MyraiuoHHas U3MEHUYUBOCTb. BHUJIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M MHIYLMPOBAHHBIE MYTalUH. SEepHBIE M LUTOIIA3MATUYECKHE
Mytanuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIWSHUE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOTO Tpolecca. 3aKOH T'OMOJIOTMUECKMX PsIOB B HACIEICTBEHHOMN
mmenunBoctn  (H.N. Basuios). BhesnepHas ~ M3MEHUYHMBOCTH M

HacCJICaACTBEHHOCTD




3.5

3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpamMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl HM3Yy4YeHUsT TE€HETUKM YEJIOBEKA: T'€HEaJOTrHMYeCKuid,
OJIM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBaHKE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C IIOMOIIIbIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jeBaHMS  YeIOBeKa. I CHHbIE W
XPOMOCOMHBIE 0ose3Hu YyeJIOBEKa. bonessn ¢ HaclienCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE MEIUIIMHCKON T€HETUKH B ITPEAOTBPALLICHUN

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU

JlomecTukaius U cesekuus. 3apoKACHUE CEIEKIMU U OMECTHKAlUU. YYeHue
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXJIEHHS U MHOrooOpasusi KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO3aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, ImTaMM. 3aKOH T'OMOJIOTMYECKMX PAIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEIeKIMOHHON padoThlI.
Metoapl ceneKnMOHHON paboTbl. MCcKycCcTBEHHBI OTOOp: MAacCOBBI U
UHAMBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeneil mo moroMctBy. OTOOp MO T€HOTUIY C IOMOLIbI OLIEHKU
(eHoTHIa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalil y KyJIbTypHBIX (opMm
opranu3moB. lcnonp3oBaHME TE€HOMHOIO pPENAKTHUPOBAaHUS U METOJOB
pexomOuHanTHbeIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana Jjisi CEJIeKIHH.
[lomyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoacTBeHHOE
CKpelIvBaHue, WM HHOpuIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnoms3oBaHue rereposuca B cenekuuu. OtaanéHHas
rubpuanzaius. [lpeononenue Oecrutonusi MEXBHIIOBBIX THOPHIOB. JlOCTHOXKEHUS

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

O6T)GKTBI, HCIIOJIb3YEMBIC B 6HOT€XHOJ’IOFI/II/I, — KJICTOYHBIC M TKAHEBBIC KYJIBTYPHEI,
MHUKPOOPIaHU3MBI, HX XapaKTepUCTHUKA. TpagullMOHHAs OUOTEXHOJIOTHS:
xJieboneueHne, TOIYyYeHHe  KUCIOMOJOYHBIX  MPOAYKTOB,  BHUHOJIENHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHUECKUX TEXHOJIOTHH.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUIOAOTBOPEHNE. PEKOHCTPYKIMS SUIIEKIETOK W KIOHUPOBAHUE YKUBOTHBIX.
MeTton TpaHCIUTaHTalUU SAEp KIETOK.

XpoMOoCcOMHasi M TeHHass WHXeHepusa. VCKycCTBEHHBIM CHHTE3 Te€Ha u
KoHCcTpynpoBanue pexkoMOuHaHTHbIX JIHK. JlocTmkeHnss W TMepCreKTHBBI
XPOMOCOMHOM ¥ TEHHOW WH)XeHepuu. MeauIuHCKie OWOTEXHOJOTHH.

Hcmonbs30BaHue CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ne OpraHMuecKoro Mupa
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4.3

4.5

4.6

buonornueckoe  pazHooOpasume  opranm3moB. CoBpeMeHHas  cUCTEMa
opranudeckoro mupa. Ilpunmuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYeCKHEe I'PYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
Bbakrepuu, apxen, OTHOKIECTOUHbIE IPUOBI, OJJHOKIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOMIHOE, KI'YTUKOBOE, PECHUYHOE. 3aIllUTa Y OAHOKIETOYHbIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoOrokieTounble  pacTeHus. B3auMocBsa3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacTteHuid. TUnbl pacTUTEIbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTu cTpoeHMs, (YHKIMI M pacnojokKeHHs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[Bu»keHre MHOTOKJIETOUYHBIX PACTEHHI: TPOIIU3MbI
n Hactuu. [lormomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHHEPAJIbHBIX BEIIECTB
pactenusmu. J{pixanue pacrenuit. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cHucTeMBl pacTeHu. Beinenenue y pacTeHuil. 3ammra y
MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XHMHUYECKOU
3auThl. OUTOHIMIBL.

Pa3apakxuMoCTh ¥ peryssnus y opraHu3smMoB. Pa3apakuMOCTh U pEryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BellleCcTBa U UX 3HAUCHHE

MHOrOKJIETOYHBIE JKMBOTHBIE. B3aMMOCBSI3bL 4YacTed  MHOT'OKJIETOYHOT'O
opraHmMa. TKaHI/I, OpFaHI)I 1 CUCTCMBI OpFaHOB MHOTOKJICTOYHOT O opraHmMa.
Opranusm kak enrHoe 1enoe. 'omeocras. TkaHu KUBOTHBIX U YeTOBEKa. THIIBI
KUBOTHBIX TKaHEW: SMUTENUaNbHAs, COCAMHUTENIbHAs, MBbIIIEYHAsi, HEPBHAs.
OcoOeHHOCTH CTpoeHUS, (QYHKIHMA U pACIOIOKEHUS TKaHeW B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Oprasbl U CUCTEMBI OPraHOB KMBOTHBIX. DYHKIIMU OPTraHOB U CUCTEM OPTaHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUHN ckeseT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanume xuBOTHBIX. IluTaHue
MMO3BOHOYHBIX JKUBOTHBIX. JIpixaHue xuBOTHBIX. KoxkHoe npixanue. XKabepHoe

M JIETOYHOE JbIXaHHE.
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JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX MO3BOHOYHBIX KUBOTHBIX. JlpIXaTelbHAS CHCTEMA YelloBeKa. MexaHu3m
BEHTWIALMKM JIETKUX Yy HOTHIl M MIEKONMTAIOMMX. TpaHCOpT BeUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIeCcTB y *KHUBOTHBIX. KpoBeHOCHas cucrema U eé
opranel. KpoBeHocHas cucTemMa  TO3BOHOYHBIX  KHMBOTHBIX. Kpyru
KpOBOOOpAIICHUs. DBOJIOIMUOHHBIE YCIO)KHEHUS CTPOSHHUS KPOBEHOCHOMU
CHCTEMBbl [T03BOHOYHBIX >KUBOTHBIX. Bblienenue y opranusMoB. Beiienenue y
KUBOTHBIX. CoKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBs3b MOJIOCTH
TeJla C KPOBEHOCHOMH M BBIICIIUTENILHON CUCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alliTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [loKpoBBI © uX
IIPOU3BO/IHBIE.

PaznpaxxuMocCThb U perysus y opraHu3mMoB. Pa3paxkuMocTh y OJJHOKIETOUHBIX
opranu3MoB. Takcucel. Pa3zapaXuMoCTh W perymsinuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3PQGEeKTUBHON (HYHKIMOHATBEHOU
aHHOTAllUM  T€HOMOB,  TPAaHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOpPTaHNU3MOB, paCTeHHfI, JKMBOTHBIX W YCJIOBCKA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBbLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4enoBeKka. OTAebl TOJIOBHOTO MO3Ia IIO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexropHas ayra. be3yclioBHbIE U YCIIOBHBIE
pednexcel. I'ymopasibHas perynsiuus M SHIOKPUHHAs CHUCTEMa JKMBOTHBIX U
yenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. ['mnoranamo-runogusapHas

cuctema. Pednekc u pednexkropHas gyra. besycioBHbie U yCIOBHBIE PeIEKCHI

3ammTa opranusma ot 6osne3nei. ImmyHHas cuctema denoBeka. KieTodHsiit u
rYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHTET. Teopusi KIOHAJIbHO-CENEKTUBHOrO uMMmyHutera (I1.DOpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BPOXIEHHOTO UMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JIeBaHUI

KposeHnocHas cucrema u €€ opranbsl. Cepalie, KPOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ peryasuus

Hpixanue 4yenoBeka. Jlug¢y3uss ra3oB yepe3 IMOBEPXHOCTb  KJIIETKH.
JlpIxaTenpHas cHUcTeMa dYenoBeKa. JlpIxarenbHas IMOBEPXHOCTb. Perymsanus

nbIxaHus. [[prxaTenbHbie 00bEMBI
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[InmeBapurtenbHas cucreMa 4denoBeka. OTAenbl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoanble. Opransl BbaeneHus. Ilouku. CrtpoeHue u
¢dbyakmonupoBanue HedpoHa. OuibTpalus, CeKpenus 1 00paTHOE BCaChIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIJACIICHUA. O6p330BaHI/Ie MOYH Y YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbIedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazBuTtue xu3HU Ha 3emie

OpomonmonHass Teopus Y. JlapBuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nearenpbHocTh Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAcCJEACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIM U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuarernaeckoit Teopun 3Bomonnu (CTI). Hedrpansnas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLIMOHHAs OMOJIOTHsl. 3HaUe€HHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsanus kak aJIeMEHTapHas €AMHMIA HBOMOUNUUA. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl Momyisiuuid. V3meHenue
reHo(oHAa MOMYyJSALUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOpbl (JIBMXKYIIME CHIIBI) 3BOMIOUMHA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHApaBJIEHHbIE W3MEHEHHsS 4YacToT ajulesnel B momymauusx. O¢dext
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaguueckas
(mpocTpaHCTBeHHas1), OHooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbIii 0oTOOp — HampaBisommii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIUNA, CTaOWIM3UPYIOIMIUN, pa3pbIBAIOIIMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOIIOIHUH.
Bo3nukHOBeHHE — NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpasoBaHue Kak pe3yibTar
MHUKpPO3BOJIONMH. M30msmus — kioueBoil daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (PKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIM3AITHs,

rubpuan3aiys). JIuTeTbHOCTh 3BOTIOIMOHHBIX TTPOIIECCOB.




6.3

MexaHnu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb »BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
Onopa3sHooOpasusi. MUKPOIBOIIONUS U KOABOIIOLUS MApa3UTOB U HX XO35CB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOMYMBOCTH K AHTHOMOTHKAM M CHOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOJIONHH. [laeoHTOIOTHYeCKHEe METOIBI U3yYECHUS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo1p1 n3ydeHus sBoitonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxn
U PEITUKTHIL.

OMOpPHUOIOrMYECKUE M CPaBHUTEIBHO-MOP(OIOrMUEecKre METO/Abl H3YUYECHMS
HBOJIONUH. |'€eHeTHYEeCKre MEXaHU3MBl IBOJIOIMHA OHTOTEHE3a W TIOSBICHUS
IBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumeHTapable  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl HW3YYEHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUS (PUIIOT€HETHY ECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH U BOJIOIHS TEHOMOB.

O6mwme 3akoHOMEpHOCTH (TIpaBuia) SBoJONMH. HeoOpaTuMocTh 3BOIIOLNH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCEMIIOB 3BOJIFOIIMH

6.4

HayuHble rumore3bl NpPOUCXOXKJIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMus.  JloHayyHble  TPEACTABIEHUS O  3apOXKACHUHM  KU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnannanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Talbl HeOpraHUueckon »Bostonuu. Ilnanerapuas (reosiorndyeckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHUOTeHHBI CHUHTE3 OpraHMYeCKUX
BemecTB u3 Heopranndecknx. Omeir C. Mmmnepa u I'. IOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepsaTHas runoresa A.M. Onapuna, runoresa
nepsuyHoro OynboHa J[x. XonneitHa, reHetnueckas rumnoresa . Mémrepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanme
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hcropust 3emnm u MeToasl €€ u3ydeHus. Vckonaemble OpraHM4ecKUe OCTATKH.
I'eoxponomnorust u e€ mMetoabl. OTHOCHTENbHAs M a0COMIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Apbl, HEPUOBL, JTOXH.

HaganpHble 3Tansl opraHnyeckoi sBosonuy. [losBaeHre U 3BONIONMS IEPBBIX

KJIETOK. DBOIIOIHS MeTabonu3Ma. BoO3HUKHOBEHUE IEPBBIX 3KOCHUCTEM.




CoBpeMeHHbIE MHUKpPOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpoKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BHUpYycOB. IlponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBeHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixon pactenuii Ha cymy. [losiBieHHe CHOpOBBIX pacTeHU U
3aBoeBaHue MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OcCHOBHbBIE ATambl SBOJIIOIUM >KMBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
Tunos. [lepBrie XOpA0BbIE )KkUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentumii. [IponcxoxaeHne MICKOTMHUTAOINX H
ntuy. [lpuHnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO Fpam U IEpUoJIaM: apXeu, IpoTepo30ii, Maaeo3oi,
Me3030H, KaiHo30il. OOmas xapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrieobpa3zoBaHue: €ro YCIOBHS U BIMSHUE HA T'a30BbIN cocTaB aTMochepsl.
MaccoBble BBIMMpAHUSl — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEICTBUSL MAcCOBBIX BhIMUpaHUil. COBpeMEHHBIN 3KOJOTUYECKHI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosorud. Metoael antpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOUCXO0KIEHUH uenoBeka. COBpEMEHHBIE HAyUHBIE TEOPUH.
CxozcTBO yennoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHIECKHE, AMOPHOJIOTHYECKHE, (hU3M0IIOTO-OMOXUMHYECKHE,
noBegeHyeckue. OTiIMuUMg 4YelloBeKa OT JKUBOTHBIX. [IpsiMoxoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBmxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTHYECKHE, COLUANIbHBIE.
CooTHolleHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIOTeHE3E.
OCHOBHBIE CTaJUM AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
monen. YenoBek yMmenbld, NEpBbIE HM3TOTOBIEHUsS OpyAMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBIM BBIXOJ JIOJeH 3a mpenensl Adpuxu. Yemosek
reienpoeprekuii — o0IUK MPeOK HeaHIePTaTbCKOTO YEIOBEKa U UYeloBeKa
pa3symMHOro. YemoBek HEaHIECPTaJbCKUWA KaK BHJ JIIOJEU XOJOIHOrO KIMMATa.
UYenoBek pa3yMHBI COBPEMEHHOTO THIIA, JEHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOJIIOLUS COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMYISIMAX
4yenoBeKka. MyTallmOHHBIN nporiece ¥ noauMopdusm. IlonyasimroHHbIE BOJIHBL,
Apeiid reHo, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILIUAX COBPEMEHHOTO
YeJIOBEKA.

UYenoseueckue pacel. [loHAatHe o0 pace. boisbmme packl: eBponeouaHas
(eBpaszuiickasi), aBCTpaJlO-HErpouJHasi (dKBATOpUAIbHAs), MOHTOJIOUIHAS
(a3uarcko-amepuKkaHckas). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IUIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOIeHHOCTh 4YeTOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOMIEH Cpesbl.
Bnusinue reorpaduueckoit cpenbl W apeiida reHOB Ha MOpdoNorHio H

(bI/ISI/IOJ'IOl"I/IIO YCJIOBCKaA

OKOCHCTEMEI U MMpucynmue UM 3aKOHOMECPHOCTHU

7.1

Pa3nens! u 3agaun sxosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konorun. IloneBble HaOMOJAEHHUS. DKCIEPUMEHTHI B 3KOJOTMH:
IpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonornyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
9KOJIOTMUECKUX (aKTOpOB: abuMOTHYECKHE, OWOTHYECKHE, aHTPOIOIEHHBIE.
OOme 3aKOHOMEpPHOCTH JAEUCTBHUS HKojoruueckux (axropon. IlpaBuio
munumyma (K. [mopenrens, FO. JIn6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OpPTraHU3MBI.

Abunotnueckue akropsl. CBET Kak 3KoJoruueckuit ¢pakrop. JleiicTBrue pa3HbIX
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX 10 OTHOIICHHIO K cBeTy. CHUTHajbHas poJb CBETA.
DOTONEPUOIN3M.

Temnepatypa kak »dkojoruueckuil ¢akrop. JleficTBue Temmeparypbl Ha
opranusmsl. [IoHKUI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomornyeckuil (dakrop. IlpucnocoOnenuss pacrteHuil K
MOJ/IepKaHuI0 BogHOro Oamanca. Kiaccudukanus pacTeHHid M0 OTHOILEHUIO K
BoJie. [Ipucnocobenns >KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAas, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOiieHus OpraHu3MoB K
KU3HU B Pa3HBIX CPEaX.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHBIE U
roauyHblie pUTMBL. [TpHcrnocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM

YCJIIOBUU KU3HU.




JKuznennsie Gopmbl opranu3moB. [lonsatue o xxu3HeHHoit popme. JKuzHeHHBIC
(OpMBI pacTeHUN: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUIPOOHOHTHL, FEOOMOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropbl. Buasl OHOTHYECKHX B3aWMOJICUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CMMOMO03 1 ero Gopmbl. [lapazutusm, Koomeparys, MyTyain3Mm,
KOMMEHCaJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKUX B3aMMOACHCTBHIA I CYIIECTBOBAHUS OPraHU3MOB B Cpeie

obutanus. [I[pHHINTT KOHKYPEHTHOT'O UCKITIOUSHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisanuu. [lomyrsius kak Ouojoruyeckas
cucrema. Pojib HEOHOPOAHOCTH cpelibl, pU3HUecKiX 0apbepoB U OCOOCHHOCTEH
O6uoJIoruyu BUI0B B (POPMUPOBAHUN IPOCTPAHCTBEHHOW CTPYKTYPbI MOMYJIISALMM.
OcHOBHBIE ITOKA3aTeIM MOINYJSALUN: YUCICHHOCTb, INIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, pPOXKAAEMOCTb, IPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykrypa nomyiasiuuu. OneHka 4YHMCIEHHOCTH IOILYJISLHH.
JIluHaMyKa MONMyJsAuY U €€ peryisinusa. buoTH4ecKuii NOTEHIUAN MTONYJIALIHH.
MopenupoBanne aAuHaAMUKKM rnonyiasnud. KpuBbele pocTa  YHCIEHHOCTH
nonyisinuu. Kpussle BbpKMBaHMs. Perynsanus 4MCIEHHOCTH NMONYJISLUN: POJIb
(GakTOpoB, 3aBUCALIMX U HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. Xaruynncona. PasMepsl dKosornueckou
Huu. [ToreHnuanbHas U peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. Buabl M HUX JKU3HEHHBIE
CTpaTerny. 3aKOHOMEPHOCTM  NOBEJACHUS W MUIPALMA  JKUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOIHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsS3um Mexay
opraHuzMamu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPTaHU3MOB B HKOCHUCTEME: MPOAYLICHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre nenu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHOBHBIE MOKa3aTeNN 3KOCUCTEMBL. buomacca u npoayKuus. DKOJIOTHYECKHE
MUpPaMUIbI YUCell, OMOMACCHI U SHEPIHH.

HamnpasneHHble 3aKOHOMEPHBIE CMEHBI COOOLIECTB — CyKlieccuu. [lepBuuHble n

BTOPUYHBIC CYKOCCCHMU W UX IMPUYUHBIL. AHTpOHOFCHHLIe B03II€I>'ICTBPI$I Ha




cykueccun. KnmmakcHoe —coobmiectBo.  buopasHooOpasume ©  HONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMA.
ArporeHos. Paznuuus Mexay aHTpONOreHHBIMU U IPUPOTHBIMU 3KOCUCTEMAMH.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CuHaHTpomm3amusi Tropojackoi ¢ayHbl. buonorudeckoe
XO3SIIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B YKOCHCTEMAX.
[TepeHocC PHEPrUM U BELIECTB MEXKITY CMEKHBIMA SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPTaHU3MOB, TIONMYJSIIMA ¥ JKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyuiecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo Ouochepsl U ero PyHKIIUH.
3aKOHOMEPHOCTH cymiecTBoBaHUsl Ouocgepbl. OcodbeHHOCTH OHOCheEephl Kak
rnobanpHOM  SKOcUcTeMbl. J[nHamMudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIBI (yriepona, as3ora).
PurmuanoCTS siBIIeHMI B Onocdepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6uome. OCHOBHBIE OMOMBI CYIITH: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHble W IIMPOKOJUCTBEHHBIE Jieca, CTEMH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTenbHBIA W
KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpykrypa 1 (QyHKUHUS KUBBIX CHUCTEM, OLIEHKA X PECYpPCHOTO MOTEHIMAjIa U

OouochepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MIPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yXa. 3arpsi3HEHUE BOIHOM Cpelbl.
OxpaHa BOJIHBIX pecypcoB. Pazpymienne noussl. OxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENIBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOTO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO pPa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHoe  MPUPOAONOIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpa3us 3eMiau




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buosnorus. buonornueckue cucTemMbl U MPOLIECCHI; YTyOIeHHOE 00yUYeHue,
10 xnacc/ TepemoB A.B., IletpocoBa P.A. O611ecTBO ¢ orpaHUYCHHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

TepemoB. buomnorusd. 10-11 kmaccsl. MeToauyeckoe nocooue amst yuuTens

(yriyonennsli ypoBenb) [leTpocoga.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pocculickas 35exkTpoHHAas MIKoJa

https://resh.edu.ru/subject/5/10/?ysclid=m164xmswn1319826859
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