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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWoNOTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOoBe dDenepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacao monoxenussMm OPI'OC COO mnpoduiabHble yuyeOHBIE MPEIMETHI,
u3ydyaemMble Ha YIJIyOJIEHHOM YypOBHE, SIBIIOTCS crocoOoMm nuddepeHimanuu
OoOy4eHHsI Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIECUYHTH
MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIMM, CpEeIHUM OOIIUM, CpEIHUM
po(eCCHOHANBHBIM M BBICIIUM OOpa30BaHUEM. B TO k€ BpeMs KaXIblid U3 ITHX
Y4€OHBIX MPEAMETOB JOJDKEH OBbITh OPUEHTHUPOBAH HA MPUOPUTETHOE PELICHUE
o0pa30BaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a7a4, CBA3AHHBIX C
npodopueHTanueit o0yJamImmuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JIaCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OWMOJOTHEH, MEAMIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpenesnseT 00s13areIbHoe (MHBApUAHTHOE) IPEAMETHOE COJIEp>KaHUE, €ro
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne Mo Kiaccawm,
PEKOMEHAYET TMOCJIEIOBATeIbHOCTh M3YYEHHs y4eOHOro Marepuaia ¢ Y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro mpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH oOyuwaromuxcsa. B mporpamme mno Ouoioruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh ~HAa  MOCJIEAYyIOlee pa3BUTHE  OUOJIOTUYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme 1Mo OHMOJIOTHU Takke IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpeamera
«buonorusiy B peanmuzanuu  TpedboBanuii PI'OC COO k nIaHUPyEeMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0ydeHUs U B
GbOopMHpOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOydJarommxcsi MO0 OCBOCHHUIO COJepKaHUS OHUOJOTUYECKOTO O00pa3oBaHMs Ha
YpOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero oOmero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
pacHvpeHue U yriyoJieHHe 3HaHUW 0O0yYaronuxcs O >KUBOW MPHUPOJE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOpPUOJIOTUHM U OWOJIOTUH Pa3BUTHS,
TeHETHUKH, CEJCKIIUN, ONOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriIyOJIEeHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOLIUXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
OMOJIOrMYECKOro  00pa3oBaHMA B By3aX U OpraHM3alMsIX  CPEJHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4YarOT pa3BuTHE. Tak,
pacmMpeHsl U yriyojieHbl OWMOJIOTMYECKHE 3HAaHMsSI O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEeKa, OOIIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o y4yeOHOMY mnpeaMery "buonoruss" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHUs OMOJIOTUYECKOro pa3HooOpas3usi IuiaHeThl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OMOJIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHWUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
anaromuu, (usznonorun uenoBeka. B 11 kiacce u3ydaroTcs 3BOJIFOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buosnorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIUXCS HAYYHBIX JTOCTHKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAJHBIX acleKTax OMOJOrMYecKuX 3HaHuM. J{is
pa3BUTUS M TOJJCPKAHUS HHTEpeca oOydaroumxcs K OHWONOrMHM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuaa B COJAEPKaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOa€éHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHW3allud JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON o0nacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrIyOIE€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIICIYIOMINX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CHUCTEMBI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAINS, BUI, ONOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH T[O3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OHWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
ucceoBaHUM B JjabopaTtopun W B npupoje (HaOmojeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJICHUE OOYYAIOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¥ COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeIOBEYECTBA; OILICHUBATh IOCTEACTBUS CBOCH EATEITLHOCTH I10
OTHOIIICHUIO K OKpYXKalIleld NpUPOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBaTH W COOMIOJATH  MEPBI
npodriiakTUKA WHGEKITMOHHBIX 3a00J€BaHUl, TIPaBUIa TOBEACHUSI B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATEILHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepHu30BaTh
COBPEMCHHBIC HAyYHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yUaIOIUXCS WHTEIIEKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEMH
B IMpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSIMH KM COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €I TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHSI AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, pelieHus] OMOJIOrMYEeCKUX 3a7a4, MOJECIUPOBAHUSI OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TMPHUPOJIE;
WHTETPAIMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, IKOCUCTEM, OUOChEphl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI M 3710POBBS
OKpyXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUNU U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUM  JUIsi ~ OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3zoBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MMOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEJICHHBIX HA M3y4YeHHE OMOJIOTHU Ha YriIyOJIeHHOM
YpOBHE cpeiHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHEnu(pUKU €ro COJEp KaHHWs U HalpaBJIEHHOCTH Ha
MPOJOJDKEHHE  OMOJOTHYECKOro o0pa3oBaHMs B OpraHu3alUsaX CpeaHero
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTAa0OpPATOPHBIX M MpakTU4Yeckux padoT. Takxke yuactue
OOy4YaromMXcs B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENHLCKUX PadoT,
TEMaThKa KOTOPBIX OMPENESeTCs y4uTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owosiornu.  buonmornueckue HaykKM W HM3y4YaeMble ~HUMHU  IPOOJIEMBL.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHure OMoJOoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
VY. I'apgeii, I'. Menaens, B. . Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX H3Yy4Y€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTb M IEJTOCTHOCTb,
CI0KHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOUYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIUOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccbl, Hpoucxonsdlmue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yueHne XKUBBIX cuUcTeM. Metojsl Ouosiornyeckoi Hayku. HaOmronenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. llonartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3aLMUHM KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knerounas reopus (T. llIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTopus pa3BUTUA METOJOB MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne MeETONOB KJIETOYHON OUONOTHHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHOe EHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTEN, PEAareHTa, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiunu. MuHepanbHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekyibl. [lepBuunast
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OO0mmii TUTaH CTPOCHHS W (PUBUKO-XUMUYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIua0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJIOTHYECKHX MEMOpPaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectonaxoxaeHue u ouosjornueckue pynknuu JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
OpeanuyecKull CuHme3s OUOMONEKY U UX HENPUPOOHBIX AHAT0208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel u cxembl: «llepronuueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIrii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U TMpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneruénnas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUUHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[uronnasma. [{uro3ons. [utockener. JBuxkenue nuromniazmbl. OpraHouIbI
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIMA MHUTOXOHApPUN M TuiacTuia. llepBuunble,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosbie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyodoukamu. MomopHvie 6eaku.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — TUCTOHBL. /{uHamuka s0epHou 00010uKku 6 mumosze. Floephulil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  NOBWKEHHs  LUTOIUIa3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreTudeckoe oOecnedeHue KieTku: mnpeBpauieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 )y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmyvl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBasi Gaszbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHUE (POTOCUHTESA.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEepuH, BOJOPOAHbBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucienus. [uknmnueckue peakuun. OKUCITUTEITEHOE
bochopunupoBanue. Ouepeus memoOpaHHoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pacCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpManus U peajin3anus eé B KiIeTKe

Peakunn mMarpudHoro cunre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanuzanusa HacneAacTBeHHON MHbopManuu. [ eneTnyeckuii
KOJZ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6uocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasneHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHOT. Perynsiusi akTUBHOCTH I'€HOB Yy Mpokapuor. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHpie U MEAUITMTHCKUAE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz donvwiux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsnos, /1. Y. iBanoBCkwii.

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

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalmx B uHTepdaze. [loAroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JAHK — perumkanwma. [Ipunnuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbeli  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KieTtodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «llugposas
KliemKkay» — ouourngopmamuyeckue mooenu (GyHKYUOHUPOBAHUSL KILeMKU.

JleMmoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutos3y», «CTpoeHue
xpoMocomy, «Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEnapaTax.

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. CTpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIIH, APYTH€ NpOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, TMPOBOJSIIAs, OCHOBHas, MexaHudyeckas. OCOOEHHOCTH CTPOCHUS,
GyHKUMNA U pacofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. llumeBapurenbHble kenesbl. llumeBapurenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MIIeKonuTaromux. Perynsimus apixanus. JlprxatenabHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemeECTB y KUBOTHBIX. KpOBEHOCHass cucrtemMa M €€ OpraHsbl
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIIOLUOHHbBIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
ceplla v €€ peryJisiius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. @OuiabTpanus,
CEKpelus U 00paTHOE BCAChIBAHHWE KaK MEXaHU3Mbl PaObOThI OPTAHOB BBIJICICHUSI.
CBsi3b MMOJOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHONW cucTeMamu. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOM 3aUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte u  peryimsiius y  OpraHusmoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocTe U peryasauus y
pactenuii. PocToBble BenecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBLIX KUBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cuctembny, «CTpoeHue cTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «HIOKPUHHAS cucTeMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «KuiieuynomonoctHele», «CxeMa  MUTaHUS  PACTECHUNY,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cuctema
npecMbikatomuxcs»,  «HepBHas  cuctema  nrumy, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIpENapaTbl TKAaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTIOBaHUE JJIS1 IEMOHCTPAIIMU TTIOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUMN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecriosnoe (BKIIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHUSA:  IOYKOBAaHUE,  CHOPYJISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, Wik rameTtsl. Meino3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. MeWo3 M ero MecTo B JKU3HEHHOM LHUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3HI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApYX)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun 3MOpHOreHe3a
XKUBOTHBIX (Ha npumepe Jsarymku). Jpobnenwe. Tumbl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIJIEKOMMUTAIOUIUX. 3apOJABIIICBBIE JHUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojbllia (SMOpPHOHAIbHAS WHIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuonanpHBIM Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiormyeckoe 3Haue€HHE MPSIMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHBIE CTaguu OHTOreHe3a», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KHW3HEHHBIA LUK
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Mengens, I'. ne @puza, T. Moprana. Ponb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoOH

eanHOo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOJIOrMYecKre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ unoresa 4ucToTh ramMmer.

AHanmsupyronee ckpemmBanue. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre nmpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJEeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILUBAHUSL.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpEAEIEHUs Mmojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajulenu3M. B3anmMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHYECKME MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

[Toptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Mennemns», « Tpetuii 3akoH
MeHnnens», «AHanu3upyooliee CcKpeluBanue», «HemomHoe QOMUHUpPOBaHHEY,
«CrernyieHHOe HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «/3ydueHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpENIMBAHUSA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMna u cpeabl npu  dopMmupoBaHuu (eHoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBOCTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOuHaTuBHas W3MEHYMBOCTH. MeW03 W TIOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3JaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejiesiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUMPOBAHHbICE MyTalluh. SOepHbIE W
HUTOIUIa3MaTHYeckue mMyTanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHesnepHas M3MEHYUMBOCTH U
HACJIEJCTBECHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuet w cxembl: «Bugel  u3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUIYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAaHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  I'eHEaJOTMYECKUU,
OJIM3HEIOBEIM, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIICHHONW YYBCTBUTEJIHHOCTH YEJIOBEKAa K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUs UETTOBEKaY.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekunsi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. McKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAIIMOHHOK CCJICKIINU. HcnwiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE — CKpeliuBaHWe, WiIM  WHOpuauHT.  HepojacTBeHHOe
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T'CHETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CenbCKOXO3AUCTNBEHHBIX U NPOMBICIO8LIX HCUBOMHBIX
8 Yensax YaAyHueHus Cyuecmayrouux u coO30aHus Ho8blx Nopoo, TUHUIL U KPOCCO8, 8
MOM uuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NePCneKmu8HbLX MexHON0ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtarenesy.

JlabopaTopHnasi padora «/3yueHrne coOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO IICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOJEeNHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [IponsBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MMOJYUYEHUSI OPraHW3MOB U UX KOMIIOHEHTOB,
CoJIep KaIlUX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvsosanue MOHOKIOHAIbHBIX U NOJUKAOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiEeHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHepus».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJTOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINAas IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'UN HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOMIMMHCS MPOrPaMM CPETHEro OOIIEeTro
o0pa30BaHMs: INYHOCTHBIC, METANPEAMETHBIC U MPEAMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOTrPaMMBbI IO OMOJIOTUY BBIAEIIEHBI CIEAYIOIINE COCTABISAIOIINE:
OCO3HaHHE OOy4YaloIMMUCA  POCCUHCKOM  TIpakJaHCKOM  MJIEHTUYHOCTH — TOTOBHOCTM K  CaMOpa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTIPEJIEIICHUIO, Haluuyue momugayuu K OOy4eHUIO OHOJIOTUH, YeleHanpasieHHoe pa3eumue
BHYTPEHHUX YOEXKICHMA JIMYHOCTH HAa OCHOBE KIIOYEBBIX LIEHHOCTEH W HUCTOPUYECKHX TPAJAMIMI pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL OOYYAIOIUMXCS PYKOBOJICTBOBATHCS B CBOEH JEATENBHOCTU
[IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMHM, MPUCYIIMMHU CUCTEME OHMOJIOTMYECKOro OO0pa3oBaHUs, HAluuue NpasoCcO3HAHUSL
HKOJIOTHYECKOM KYJIBTYPbI, CHOCOOHOCMU CMasums NN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yIbTAaThl OCBOCHUSI MPOTPAMMBI 1O OMOJIOTHUHU JOCTUTAIOTCS B €AMHCTBE yUeOHOUM M BOCIIUTATEIbHON
JEeSATEIbHOCTH B COOTBETCTBUM C TPAJULUMOHHBIMH POCCHUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPHUYECKUMH MU JYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, PUHITHIMUA B OOIIECTBE MPaBUJIaMH U HOPMaMu MOBEACHUS M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HaHUs1, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTHSI BHYTPEHHEN MO3ULIUM JIMYHOCTH, TATPUOTH3MA U YBAXKEHUS
K 3aKOHY U TMPaBOMOPSIJIKY, YEJIOBEKY TPYJa U CTApIIEMy TOKOJICHUIO, B3AaUMHOTO YBa)KCHHS, OEPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJICAUIO U TPaAULIASIM MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKPYKAIOIIEH
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS Y4eOHOTr0 npeameTa «bruosiorusy T0KHbBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh
00ydJaronmxcsi pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIINN, TIO3UTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHICKOTO
o0111ecTBa, pacIIUPEHUE KU3HEHHOTO OMbITA U OMbITA JAESITEIIbHOCTH B MPOLIECCE pPEealn3allid OCHOBHBIX HAIpaBJICHUN
BOCIIUTATEIBHON IE€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:knaHcKoOro BOCIUTAHMS:



c(hOpPMHPOBAHHOCTh T'PAKJAHCKON MO3ZUIIMK OOYYAIOMIErOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHAa POCCHIICKOTO
00IIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKEHHUE 3aKOHA U MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACSITEIBHOCTH TPHU CO3JAaHUU YUYCOHBIX MPOCKTOB, PEIICHUH YYCOHBIX U
MO3HABATENLHBIX 33124, BEITIOJIHCHUH OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTBH OIPEAEIATh COOCTBEHHYIO MO3UIUIO 110 OTHOIIEHUIO K SIBJICHHUSM COBPEMEHHOM KU3HU U OOBIACHSTH €¢;

YMEHUE YYUTHIBATh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIIOJIEH C pa3sHbIMU
yOEXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUANIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMOJHEHUS Y4YE€OHBIX, T[O3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIBHOIO OTHOIIECHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW UIECHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTHU niepes PonuHoM, ropaocTu 3a cBOM Kpau, CBOKO Po/inHy, CBOM S3BIK U KYJIBTYPY, IPOLIJIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEAUIO U IMaMATHUKAM NPUPOABI, AOCTMXEHUsSM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHUE W Pa3BUTHUE OMOJIOTHU, MOHUMAaHUS 3HAYCHUS
OMOJOTHY B TTIO3HAHUM 3aKOHOB TIPUPOJIBI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITy>KeHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC pEIIECHUs, OPHUCHTHUPYICh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;



OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJMTEIISIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS IIEHHOCTEH
CEMEMHOM KM3HU B COOTBETCTBUHU C TPATUIIUSIMHU Hapo10B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOIO TBOPUECTBA, CIOPTa, TPYya,
OOIICCTBCHHBIX OTHOIICHHIA;

MMOHMMAaHHUE YMOITMOHATBLHOTO BO3ICHCTBUSI )KMBON IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPGKEHHIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIIATH KauyeCTBA TBOPUYECKOM
JINIHOCTHU,

5) pusnuyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbSI M IMOIIMOHAJILHOTO 0JIaronoJy4yms:

MOHMMAaHUE U pealu3alus 3I0poBOro M 0Oe3omacHoro olpaza >KU3HM (340pOBOE TIHMTAHHWE, COOJIOJICHHE
TUTUCHUYECKUX TIPaBUI U HOPM, COQTAaHCUPOBAHHBIA PEKUM 3aHATUN M OT/ABIXA, peryispHas (u3nyeckas aKTHUBHOCTH),
OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PM3MYECKOMY M TICUXHYECKOMY 3JI0POBBIO;

MOHMMAHUE IIEHHOCTH TMpPaBWJI HHAUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOTO TMOBEACHUS B CHUTYaIMSIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUE MMOCIISICTBUN M HEMPHUATHS BPEIHBIX TPUBBIYCK (YIOTPEOJCHUS AIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPy, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

FOTOBHOCTh K AaKTUBHOM JCSATEIbHOCTU TEXHOJOTMYECKOM M COIMAJbHOM HANpaBJIECHHOCTH, CIOCOOHOCTh
WHUILIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBIMOJIHATH TAKYIO JEATCIIbHOCTH;

WHTEPEC K Pa3INdHbIM chepaM mpodecCHOHATEHOM AESITEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP OyIyIiei
poeCCHH B PealIi30BhIBATh COOCTBEHHBIC )KM3HCHHBIC TIJIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA IPOTSHKEHUU BCEH )KU3HU,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

AKOJIOTHUYECKH 11e71eC000pa3HOe OTHOIIICHHUE K TTPUPOJIe KaK UCTOYHUKY JKM3HU Ha 3eMJiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS JKOJIOTHUYECKOW KYJbTYphl: MPUOOPETEHUE OMbITA TJIAHUPOBAHMS TIOCTYNKOB M OIEHKH HX
BO3MOYKHBIX ITOCIICICTBUU [T OKPYKAIOIIEH CPEbI;

OCO3HAHHUE II100AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel UX PeIICHHUS;



CHOCOOHOCTh MCIOJIB30BaTh NMPUOOPETAEMbIE NIPU M3YYEHUHU OWOJIOTMH 3HAHUS U YMEHUS NpPU PEIICHUU MpoOJeMm,
CBS3aHHBIX C pallMOHAIbHBIM IPUPOJONOIb30BAaHUEM (COOJIOEHUE MPABUJI MOBEACHUS B IPUPOJIE, HANPABICHHBIX HA
COXpaHEHUE PABHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, 3KOCUCTEM, OMoCchepsl);

AKTUBHOE HENPUIATHE IEUCTBUM, NMPHUHOCAIIMX BPEA OKPYKAIOLIEH NPUPOJHOM Cpele, YMEHHE IPOTHO3MPOBATH
HEOJIArONMPUITHBIE KOJOTUYECKHE MOCIEACTBUS MPEIIPUHUMAEMBbIX ACUCTBUIA U TPEJOTBpAIIATh UX;

HaJIMYue pa3sBUTOIO 3KOJIOTMYECKOTO MBIIICHUSA, SKOJIOTHYECKONU KYJIbTYPHI, OIBITA IEATEIBHOCTH HKOJIOTHUYECKON
HAIIpaBJIICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS MMHU B II03HABATEJIBHOW, KOMMYHUKAaTUBHOW U COLMAIBHOU IIPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN AEATEIbHOCTH IKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOU
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATEJILCKOM KYJIBTYpbl KaK CpEICTBA B3aUMOJACUCTBUS MEXAY JIOABMHU U
ITO3HAHUS MHUPA;

NOHUMAaHUE crneuuPuKd OMOJOTUM KaK HAyKd, OCO3HaHUA €€ pojii B (POPMUPOBAHMHM PALUOHAIBHOIO HAYyYHOTO
MBILUICHHSI, CO3JJaHUM LEJIOCTHOIO TMPEACTABICHUS 00 OKpY)KalolleM MHpE KaK O €IUHCTBE MPUPOJbI, YelIOBEKa U
oO11ecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U peUIeHUH MTPOOJIEM COXpaHEHUsI IPUPOJHOIO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTU OMOJIOTHU ISl COBPEMEHHOM IUBMIM3AILMKU: 00ECIEYeHHs] HOBOIO YPOBHSI Pa3BUTHS
MEJUIUHBI, CO3JaHUE TMEPCIEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX pelaTh pPEeCypcHbIE NPOOJIEeMbl Pa3BUTHUSA
YeJI0BEUECTBA, MOMCKA MyTeH BbIXOAA U3 II100abHBIX 3KOJOTHYECKHUX MPpo0sieM U 00ecrieyeHus mepexoja K yCTOHYuBoMy
Pa3BUTHIO, PALIMOHAIILHOMY MCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OMOJOTMYECKUX 3HAHMN B LEJISX MOBBIMICHUS OOLIEH KylbTYypbl, €CTECTBEHHO-
HAyYHOM T'pPaMOTHOCTH, KaK COCTABHOM YacTU (PYHKUMOHAIBHOW TPaMOTHOCTH OOydarolmmxcsa, (opMUpyeMOW mpu
W3y4YeHUH OUOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJlydyaeMble 3HaHMS JUJIsl aHalu3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOUIETO MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHH,
yMEHHE JeslaTh OOOCHOBAaHHBIE 3aK/IIOUEHUS Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAaHHBIX C LENbI0 MOTYYESHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS pelieHus MNpoOsieM B peajbHBIX
KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHWE IIEHHOCTH HAYYHOW JIeATEIbHOCTH, TOTOBHOCTH OCYILECTBIATh MPOECKTHYI0 U HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIC;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CAaMOOOPa30BaHUIO, K aKTUBHOMY MOJTYyYEHUIO HOBBIX
3HaHUH MO OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaThl OCBOGHHMsS yueOHoOro mnpeamera «buosjorus» BKIIOYAIOT: 3HAYUMBIE IS
dbopMUpPOBaHUS MHUPOBO33PECHUST OOYYAIOMIMXCS MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOICHAYyUYHbIC TOHATHS,
OTpaXkarolllie LEJOCTHOCTh HAYYHOW KapTUHBI MUpPA M CHEUU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, SHEPIUsl, SBJICHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpus, HUCCIEIOBaHHe, HAONIOJCHHUE, W3MEpPEHHUE, JKCHEPUMEHT U JIpyrHe); YHUBEpCallbHble Y4YeOHbIE JeHCTBUS
(mo3HaBaTeabHbIE, KOMMYHUKATHUBHBIE, pEryJsTUBHbIE), oOecneunBawomue (GopmMupoBaHue  (PYHKIHUOHATBHOU
IPAMOTHOCTH U COLMAJIbHONM KOMIETEHIMH OO0yYarouuxcs; CHOCOOHOCTh OOYyYarOUIMXCSl HMCIOJIb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHMUS W YHUBEpPCaJbHble y4eOHble JEHCTBHUS B TMO3HABATEIBHOU U
COLMAIIBHOM MPAKTHUKE.

B pesynbraTe wu3ydeHuss OMOJIOTMM HAa YpOBHE CpenHero oOmiero oOpa3oBaHus y oOywaromerocs OyayT
c(hopMHUpOBaHbl MO3HABATEIbHBIE YHUBEPCAIbHbIE Y4YeOHBbIE ACHCTBUSA, KOMMYHUKATUBHBbIE YHHBEPCAJIbHBIE Y4YEOHbIE
NEUCTBUS, PETYISTUBHBIE YHUBEPCAJIbHbBIE YUEOHbIEC EHCTBUS, COBMECTHAS IE€ATEIbHOCTD.

MetanpeameTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMbl CPETHETO OOIIETO 00pa30BaHusl JOKHBI OTPAKaTh:

OBJiaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MMO3HABATEIbHBIMU AeHCTBUSIMM:

1) 6a30BbIe JJOrnueckue AecTBHUSA:

CaMOCTOATENbHO (POPMYJIMPOBATH U AKTYaIU3UPOBATH POOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;



HCIIOJIB30BaTh IPU OCBOCHUM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINUICHUS (aHalIW3a, CHUHTE3a, CpaBHEHUA,
Kiaccudukanu, 000OIIeHHS), PACKPhIBATh CMBICT OHOJOTMUYECKUX MMOHATHHN (BBIACISATH HUX XapaKTepHbIE IMPU3HAKH,
YCTaHABJIMBATh CBS3H C IPYTHUMU TTOHSATUSIMHU);

OTIPENEIATh IENM JCSTCIbHOCTH, 3aJlaBas TapaMeTpbl M KPUTEPUH HMX TOCTHXKCHHS, COOTHOCHTH PE3YIbTaThl
JIESITEJILHOCTH C ITIOCTaBJIEHHBIMU LIEISIMHU;

HCIIOJI30BaTh OMOJIOTHYECKHE TIOHATHUS JJIs1 0ObSICHEHUS (PAKTOB M SIBJICHUM KUBOUW MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (OPMYITHUPOBATH BEIBOABI U 3aKITFOUCHHS;

MPUMEHATh CXEMHO-MOJICTLHBIC CPEICTBA ISl TIPEICTABICHNS CYNMISCTBEHHBIX CBSI3¢H M OTHOIICHUH B M3Y4aeMBIX
OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEYHM pPA3HOTO pOJdA, BBIABICHHBIX B Pa3IWYHBIX HHPOPMAIMOHHBIX
MCTOYHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMbl ¢ yUETOM aHajIu3a HUMEIOIIUXCS MaTepHaIbHBIX U HeMaTepHaIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHUBHI B JICITEIIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3YyIbTATOB IIEJSAM, OIICHUBAThH PHUCKU
MTOCJIEACTBUH JIEATEILHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabdOTy B YCIOBHSIX pPEaJIbHOTO, BHUPTYAJIBHOTO M KOMOWHHPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BIIAJICTh HABBIKAMHU YYEOHO-MCCIIEAOBATENLCKOM M MPOEKTHOW JEATEIBHOCTH, HAaBBIKAMHU pa3perieHus Mpooiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY IOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMS,

WCITOJI30BaTh  PA3JIMYHBIC BHJBI JIEATCILHOCTH 110 TOJYYEHHWIO HOBOTO 3HAHUS, €ro HWHTEPIpPETaInH,
peoOpa30BaHUIO U MPUMEHECHHIO B YUEOHBIX CUTYAIIMIX, B TOM YHCIIC TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHUpPOBATh HAYYHBIN THUI MBINIJICHUS, BIaIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATUSIMH W METOJIaMU;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 337]a4K B 00PA30BATEIHHOM IEATETLHOCTH M )KU3HEHHBIX CUTYAIHIX;



BBISIBJIAITh IPUUMHHO-CIIC/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3aJ]1a4y, BBIIBUTAaTh THIOTE3Y €€ PEIICHUS, HAXOIUTh
apryMEHTBI JUIsl I0KAa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh MOJYUYEHHbIE B XOJI€ PEIICHUS 3a7aud Pe3yJbTaTbl, KPUTUUYECKU OIICHUBATH WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MECHEHHUE B HOBBIX YCJIOBHSX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUSM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATH 1EJICHAMPABIICHHBIN TTOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS B MPO(GECCHOHATBHYIO CPENy;

YMETh IEPEHOCUTD 3HAHUS B TTO3HABATEIILHYIO U MTPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUCOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIC HWJICH, IIpeaiaraTh OPWUTHHAIBHBIC TOAXOABI W pEHICHUS, CTAaBUTh MPOOJIEMBI W 3a/adH,
JOTTYCKAIONTUE aTbTCPHATUBHBIC PEIICHHMSI.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HWHGOpMAIUU (TEKCTE Y4eOHOro MocoOus, HAyYHO-TOMYJISIPHOU
JUTEpaType, OMOTOTHYECKUX CIIOBAPSAX W CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHAIM3UPOBATH
nHOOPMAITUIO Pa3UYHBIX BHUIOB W (GOpM TMPEACTaBICHUS, KPUTHYECKH OICHWUBATH €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATHh PA3JIMYHbIE METOJBI TP MOUCKE U OTOOpE OMOJIOrHYecKoi mHpOpMaIuy,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS YICOHBIX 3a/1a4;

PUOOPETATh OIBIT UCTIOJIb30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA, COBEPIICHCTBOBATh KYJIBTYPY
aKTUBHOTO HMCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOUPATh ONTHUMAIBHYIO (JOPMY MPEICTABICHUS OMOJIOTHYEeCKOM MH(pOopManuu (CXembl, TpaduKy,
JUarpaMMbl, TaOJUIIBI, PUCYHKHU U APYTOEC);

WCITOJIB30BaTh HAYYHBIH SI3bIK B KA4eCTBE CPEICTBA NpH paboTe ¢ OMOJIOrMYecKor WH(GOpMAIMCH: MPUMEHSATH
XUMHYECKue, GU3NUeCcKue 1 MaTeMaTHYECKUe 3HAKU U CUMBOJIBI, PopMyJibl, ab0OpeBHaTypy, HOMEHKIATYPY, UCIIOJIH30BaTh
¥ TIpe00pa30BBIBATh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACMO3HABAHUS U 3aIIUTHI HHGOpMAIK, HHPOPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0menne:



OCYUIIECTBJISTh KOMMYHHMKAIIMM BO BceX cdepax >KU3HU, AKTUBHO YYacTBOBaTh B JIMAJIOTe€ WJIM JUCKYCCHUU TIO
CyIlleCTBY oOOCyX/IaeMoi TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATh CYXKIACHUS OTHOCUTEJIBHO BBINOJHEHUS
npeajiaraeMoi 3a1au, yYUThIBaTh MHTEPECH U COTIIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHUH );

pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHWSA, MOHUMAaTh 3HAYCHUE CONHAIBHBIX 3HAKOB, MPEAMOCHUIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAIH, YMETh CMATYATh KOH(IUKTHI U BECTH IIEPETOBOPHI;

BJIAJECTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJCUCTBUS, IOHUMATh HAMEPEHUS JIPYTUX JIOJEH, MPOSBISATH
YBAXUTEJIHHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme GOpMyITHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUYKY 3PEHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHMMATh W MCHOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOM U MHIUBHUAYaJIbHON paOOThl IPU PEIICHUH OMOJIOTHYECKON
po0semMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIOBBIX (OpPM B3aMMOJACUCTBUS MpPU PEHICHUH Y4EOHOU
3a7a4H;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUHN C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN KaXJA0T0 WiIeHa
KOJUJICKTHBA;

MPUHUMATh L€ COBMECTHOM AESATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS MO €€ JOCTHUKEHUIO:
COCTaBJIAThH TUIAH JCUCTBUM, paclpeAcsisTh poiu C Y4ETOM MHEHUN yYaCTHHKOB, OOCYXXJaTh pe3yJbTaThl COBMECTHOU
paboTHI;

OIICHMBATh KAue€CTBO CBOETO BKJIAJa U KaXJOTO y4YaCTHHKA KOMAaHIbl B OOIIMM pe3yibTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

NpeuiaraTb HOBbI€ MPOEKTHI, OLIEHUBATh UJIEU C MTO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE TOBEJAEHUE B PAa3JIMYHBIX CHUTYalUSX, OPOSIBISATH TBOPYECTBO H
BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSITUBHBIMU A€HCTBUSIMM:

1) camoopranusamusi:

WCITIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMPATHh Ha OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIOBBIC YCTAHOBKHU B CBOUX JICUCTBUSX U MOCTYMKAX TI0
OTHOILIEHUIO K )KMBOM MIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAKOIINX;



CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIBHYIO JACSTEIBHOCTD, BBISIBISATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
coOCTBEHHBIE 3a/1a4l B 00pa30BATEIbHOMN AESITEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTaBJIATh IUIAH PEIICHHs] MpoOJieMbl C YYETOM HMMEIOUIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEANIOYTEHNN;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOUYTCHHI;

JIeJ1aTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKON SPYAULMU B Pa3HbIX 00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHbD.

2) caMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJILTATOB
LETISIM;

BJIAJETh HABBIKAMU MO3HABATENBHON pe(deKCHMH Kak OCO3HAaHUS COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3yJbTaTOB U OCHOBAHWM, MCIIOJNB30BaTh NPUEMBI PEPIEKCUU Uil OLEHKU CUTyaluH, BRIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB ACATEIbHOCTH;

3) npuHATHE Ce0OA M APYTUX:

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U aPIYMEHTHI IPYTUX IPU aHAIU3€E PE3YNIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOTO YEJIOBEKA.

MHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTAaThIl OCBOCHHS COjAEpX)aHUs ydeOHoro mpenmera «buonorus» Ha yriayOa&€HHOM ypOBHE
OpUEHTHUPOBaHbI Ha obecrieueHrue MpoduiIbHOro oOydyeHus: oOydaromuxcs ouosorud. OHU BKIIIOYAIOT: crelupuyecKue



JUTsl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110 OCBOCHUIO, MHTEPIIPETAIIMU U TPeoOpa30BaHUIO 3HAHUH,
BU/JIbI JICSITEILHOCTU MO MOJYYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHUIO B PA3JIMYHBIX Y4E€OHBIX, a TaKKE€ B pealbHBIX
YKU3HEHHBIX cUTyalusax. [IpeameTHbie pe3ynbTaThl OPEACTaBICHBI IO TOAaM U3YUYEHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» B 10 Kaacce 1OTKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTE€ W POJU OWOJOTHM B CHCTEME ECTECTBEHHBIX HayK, B (opMuUpoBaHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B TO3HAHWU 3aKOHOB NPHUPOABI W pEUICHUU MpoOJieM pPaIMOHAIBHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIaJICHUE CUCTEMOM OMOJOTHYECKUX 3HAHWHM, KOTOpas BKJIIOYAET: OCHOBOIMOJArAoIINe OMOJOTMYECKUEe TEPMUHBI U
noHsATUsI  (OKW3Hb,  KJIE€TKA, OpraHu3M, MeTa0oJiu3M, TOMEOCTa3, CaMOpPETyJslusl, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTh, POCT W pa3BUTHE), Ouoyiorudyeckue Teopuu (kierouHas teopus T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMmocomMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenus (H. U. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOXKJICHUSI KYJIbTYPHBIX PACTEHHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TMEPBOrO IMOKOJICHHUS,
pacIIEeIJIEHUs, YUCTOThI TaMET, HE3aBUCUMOT0 HacienoBanus . Menpaensi, roMOJIOTHYECKUX PSAIOB B HACIEIACTBEHHOM
u3menunBoctu H. Y. BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TMO3HAHUSA, UCIOJIb3YEMBIX B OMOJIOTHUECKUX HCCIEIOBAHUAX KUBBIX
00BEKTOB (OMUCaHue, U3MepeHue, HabJt0IeHUE, YKCTIEPUMEHT);

YMEHHUE BBIACNATh CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK NPOKAPUOT M HYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCJie OakTepuil, Tpu0OB, paCTEHUM, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U
CHCTEM OPraHOB pACTEHUM, JKUBOTHBIX, YEJIOBEKA, MPOLECCOB KUZHEACATEIBHOCTH, MPOTEKAIOIIMX B OpraHu3Max
pacTeHul, )KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKUX MPOIECCOB: 0OMEHa BEIIeCTB (METabO0IU3M), IPEBPAIICHHS YHEPTHUH,
OpoXxeHHs, aBTOTPO(PHOro M TETEPOTPO(HOrO0 THIOB NHUTAaHUA, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, MEi03a,
raMeToreHesa, MOpHUoreHes3a, MOCTAIMOPUOHAIBHOTO Pa3BUTHUS, PA3MHOXKEHUS, WHIUBUIYAJIIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aMMOJICUCTBUS T'€HOB, FeTepO31ca, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aWMOCBSI3M MEXIY OPraHOMJaMU KJIETKH U MX (PYHKUIUSIMHU, CTPOCHHEM KJIETOK Pa3HbIX
TKaHeW U ux QyHKIUAMU, MKy OpraHaMu U CHCTEMaMHU OPTraHOB y PaCTEHUH, )KUBOTHBIX U YETIOBEKA M UX (QYHKIIUSIMH,
MEXIy CHUCTEMaMH OpPraHOB M WX (YHKIUAMH, MEXKIy dTarmaMu OOMEHa BEIIeCTB, dTalaMy KIETOYHOTO IUKIA |



KU3HEHHBIX 1MKIOB OPraHU3MOB, A3TallaMd 3MOPUOHAIBHOTO PAa3BUTUS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM H
dhakTOpamMu cpeibl OOUTaHUS;

YMEHUE BBISBIISATh OTJIMYUTEIbHBIC TPU3HAKHU )KMBBIX CUCTEM, B TOM UMCJIE PACTEHUM, ’KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME aAPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHUI0O WU CHUMBOJHKY JJIs
JIOKAa3aTeJIbCTBA POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIII;

yMEHUE pemaTh OWOJIOTMYECKUE 3a7aud, BBISBISATh NPUYUHHO-CIECJICTBEHHBIE CBSI3M MEXAY HCCIEIyEMbIMU
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh JTAOOPATOPHBIE U NPAKTUYECKHE padOThI, COONIOAATH IMpaBuia MpU padoTe C y4yeOHbIM U
71a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTaTh TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMU, (DOPMYIUPYS LEAb UCCIEA0OBAHMS,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YyJIbTAThI U JIeJaTh BIBOJIBI;

YMEHHE Y4acTBOBATh B Y4eOHO-HCCIEA0BATENbCKOM paboTe Mo OMOJIOTHH, IKOJIOTUU U MEIUIMHE, TPOBOAUMON Ha
0a3e IIKOJBHBIX HAy4HBIX OOIIECTB, M MNYOJUYHO MPEACTABIATH IOJIYYEHHBbIE PE3yJbTaTbl HAa YYEHHUYECKHUX
KOH(epeHUusIX;

YMEHHME OILICHMBAaTh ATHUYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEAOBaHUNH B 00JAaCTH OHOJOTUM M MEIUIMHBI
(KJIOHMpOBaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHUE, HANPABICHHOE HW3MEHEHHE TIE€HOMa M CO3JaHME€ TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYILECTBISATh OCO3HAHHBIM BBIOOp Oyaymiell npodecCHOHAIBHOM AEATETLHOCTH B 00JIaCTH OHOJIOTHH,
MEIUIUHBI, OHWOTEXHOJOTMH, BETEPUHAPUHU, CEIBCKOTO XO3SMCTBA, NHUIIEBOM MPOMBINIJIEHHOCTH, YTIyOJsTh
MO3HABATENILHBI WHTEPEC, HAMPABIICHHBI HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOMICH MPOdecCHd U TMPOJOKCHHE
OMOJIOTHYECKOT0 00pa30BaHMs B OPraHU3AIUSIX CPEIHETO MPOGECCHOHATBHOTO U BBICIIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBble cucTeMBI U X U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHUYECKash OpraHu3alusl KIeTKH 10 1
5 CrpoeHue 1 pyHKIMU KIETKU 8 2
6 OOMeH BelecTB U NMPEeBpallleHUE SJHEPTUHU B 9 |
KJIETKE
7 Hacnencreennas nungopmanus u 9 0.5
peann3anus €€ B KIETKE '
8 JKU3HEHHBIN LUK KIETKU 6 1
9 Crtpoenne U GyHKIIMH OpraHU3MOB 17 1.5
10 PasMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJIe/ICTBEHHOCTH U ) 0.5
M3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1




14 I'eneTnka uenoBeka 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 BuorexHonorus u cuaTeTHYeCKas OMOI0r st 4
17 PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl

buoinorus xak koMIIIeKcHas HayKa U KaK
9acTh COBPEMEHHOTO O0IIeCTBA

JKuBrle cucTeEMBI U UX CBOMCTBA

YPOBHeBaﬂ opranu3anus )XUBbIX CUCTEM

HcTopust OTKPBITHS U NU3YYEHUS KIIETKU.
Kiterounas teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ounonoruu. [Ipaktrueckas padbora
«M3ydeHne MeToI0B KJIETOUHON OMOJIOTUH
(xpomatorpadus, anexrTpodopes,
muddepeHranbHOe HEHTpUYTHpOBaHHUE,
IT1IP)»

0.5

XUMHYECKUN COCTaB KIJIIETKHA

MI/IHCpaJ'IBHBIe BC€IICCTBA KJIICTKH, UX
Ouoyorunueckas POJib

OpPaHI/I‘lCCKI/IC BC€IICCTBA KIICTKH — OCIKH.

JlaGopatopnas pabora «OOHapyKeHue
0€JIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX
peaKuuii»

0.5

CoiicTBa, Knaccupukanys u GyHKIUN
0emKoB




OpFaHI/I‘-IeCKI/Ie B€IICCTBA KIICTKHN —

10
YTJIEBOJIbI

1 Opranuyeckue BEIECTBA KIETKU —

JIUTTHATBI
Hykneunossie kucnorsl. [IHK u PHK.

12 Jlaboparopnas padota «Vccienoanue 0.5
HYKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3
KJICTOK PA3JIMYHBIX OPraHU3MOB)»

13 Crpoenue u pynkunu ATO. [pyrue
nykineosuarpudocharsr (HTD)

14 CexBenuponanue JIHK. MeToabl
I€HOMMKH, TPAHCKPUIITOMUKHU, IPOTEOMUKHU

15 MeTob1 CTPYKTYpHOM OUONIOTHH

16 Tune! knetok. [Ipokapuornyeckas kieTka
CrtpoeHne 3yKapuOoTUUYECKOM KIIETKH.

17 ITpakTryeckas pabora «V3ydyeHue cBoicTB 0.5
KJICTOYHOM MeMOpaHbI»

18 IToBEpXHOCTHBIH annapar KJIETKH
OnHomMeMOpaHHBIE OPraHOU B! KIETKH.

19 [IpakTuyeckas padora «M3yuyeHue 05
JBYDKEHUS IIATOIIIa3MBbI B PACTHTEIBHBIX
KJIETKaX»

[TonryaBTOHOMHBIE OpraHOUbI KJIETKU:

20 MUTOXOHJIpUH, MIacTu sl JlabopaTopHas 0.5
pabota «VccnenoBanue mia3Monn3a u '
JIETIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX)

21 HememOpanHbie opraHou/IbI KIETKU

22 Crtpoenue u GyHKIIUU sipa




23

CpaBHHTENIbHAS XapaKTEPUCTHUKA KIICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHne CTpOCHUS KIETOK Pa3InYHbIX
OpPraHU3MOBY

0.5

24

AcCUMUIISINS ¥ TUCCUMIIISIIAS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemiecTB. JlabopaTopHas pabora
«3yueHne KaTaTTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTtasas3bl)»

25

MDepMEeHTATHBHBIN XapaKTep peaKiiii
KJIeTOYHOTO MeTabonu3ma. JlaboparopHas
pabota «M3yuenue GpepMEeHTaTUBHOTO
pacIerIeH s HepOKCHa BOAOPOIa B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26

benku-akTuBaTOpPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOQHBIN TUII OOMEHA BELLIECTB

28

dorocuntes

29

XemocunTtes. JlabopaTopnast pabota
«CpaBHeHHE MTPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIe OpraHu3Mbl. Busib OposxeHusI.
JlaGopatopnas pabora «CpaBHeHUE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS»

31

AspoOHBIE OpraHU3MBbL. JTaIBI
HHEPreTHYECKOT0 0OMeHa. DHEePrHs
MEMOpPaHHOTO TpaJIneHTa MPOTOHOB.
Cunre3 AT®: Pa6ora npotonHont AT®D-




CHHTAa3bl

O06o001IeHrEe U CUCTEMAaTHU3allMsl 3HAHUH 110
TeMe "OOMeH BEIIECTB U IIPEBpaLCHUE

32 sHepruu B kietke" / KonTponbHas paboTa
1o Teme "OOMEH BeIleCTB U MPeBpalleHre
SHEpruu B KieTke"

33 Peakuyu MatpuyHOro CMHTE3a

34 Tpanckpunuus — Marpuuslid cuaTe3 PHK

35 Tpancnsauus u e€ 3ranbl

36 Konnposanue ammuuokucinot. Poib
pubocom B OmocuHTE3E Oenka

37 Opranu3zaius reHoMa y IpoKapuoT u
3YKapHOT

18 MounekynsipHble MEXaHU3MBI SKCIIPECCUH
TEHOB y dYKapHOT
Bupycsl — HeksieTouHble HOpMBI KU3HHU U

39 obnuratHele napazutel. [IpakTudeckas 0.5
pabota «CozaHue MOJENIN BUPYCa»

40 Bupychsle 3a0051eBaHus yesloBeKa,
KHUBOTHBIX, PACTCHUI

41 HanoTtexHosmoruu B OMOJIOTUU ¥ MEAULIMHE

42 JKu3HeHHBIA UK KIETKU

43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlabopaTopHas padora

44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MUKpOITpenaparax»

45 Jlenenue KIeTKku — MUTO3




Tunel knetok. Kapuokuses U IUTOKUHES.
Peryisanus »kM3HEHHOT O LIUKJIA KJIETOK.

46 Jlaboparopnas pabota «Habmonenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O060011eHre ¥ cucTeEMaTH3alus 3HaHUH 110
temaMm "HacneactBennas naopmManus u

47 peanuzanus ee B kietke", "Ku3HeHHbIN
nukn kietku" / KontponbHas paboTa mo
teMe "Peakiuu MaTpu4HOro cuHresa"

48 Opranusm Kak €IMHOE 11eJ10€

49 Txanu pactenuii. JlJaboparopnas pabota 0.5
«M3ydeHne TKaHEeH PACTCHUI» '
TkaHu )KHBOTHBIX M YEIOBEKA.

50 Jlaboparopnast pabora «M3yueHue TkaHeu 0.5
KUBOTHBIX)
Opransl. Cucremsl opranos. JlaboparopHas

51 pabota «3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB

53 JIBu>keHHne OpraHu3MOoB

54 [Tutanue oprann3mMoB

55 [TuTanue MO3BOHOYHBIX KHBOTHBIX.
[TumeBapuTenpHas cucTeMa YeJIoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U
YeJI0BeKa

58 TpaHcHOpT BEIIECTB y OPraHU3MOB




KpoBeHocHas cucteMa nmo3BOHOYHBIX

59 KUBOTHBIX U Y€JIOBEKa
60 Briaenenue y opranusmosn
61 3amuTa y OpraHu3MoB
62 NMMyHHas cucTeMa 4enoBeKa
63 PaznpaxuMocTh U perymnsuus y
OpPTaHU3MOB
64 ['ymoparnbHast peryasius 1 SHIOKPUHHAsS
crcTeMa KUBOTHBIX M YeJIOBEKa
65 ®opMbl pa3MHOKEHUSI OPIraHU3MOB
66 [TonoBoe pazMHOXkeHUE
67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIETOK. JIaGoparopHas pabota 0.5
«M3ydeHune cTpoeHHs MOJOBBIX KIETOK Ha '
TOTOBBIX MHUKPOIpErapaTax»
69 WupuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3
70 3akJajKa OpraHoB U TKaHEH u3
3apO/IBIIIEBHIX JUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.
71 JlaGopatopHnas pabota «BelsiBieHue 0.5
MIPU3HAKOB CXOJICTBA 3apO/IbILIEH
MTO3BOHOYHBIX KUBOTHBIX»
PazMHOXeHHe U pa3BUTHE pACTEHUI.
72 JlaGopatopHnas pabota «CTpoeHHe OpraHoB 0.5

Pa3MHOKEHHSI BBICIIUX PACTEHUI




73

O06o00mieHne 1 cucTeMaTu3alys 3HaHUH 110
teme "CtpoeHne U QyHKIIUN Opranu3mMoB" /
Konrponsnas padora o reme "Crpoenue u
¢byHKIMK OpaHU3MOB"

74

Ucropus cTaHOBIICHUS U Pa3BUTHUS
TeHETUKH KaK Hayku. OCHOBHbBIC IOHSATUS U
CUMBOJIbI reHeTHKH. JIabopaTtopHas paboTa
«Ipo3odumna kak 00BEKT TeHETUYECKUX
UCCIIETOBAHUI»

0.5

75

3aKOHOMEPHOCTH Haclle10BaHUs
IIPU3HAKOB. MOHOTHOpUIHOE
ckpeurrBanue. [IpakTuueckas padora
"H3yueHue pe3yabTaToB MOHOTHOPHUIHOTO
CKpeuInBaHus y Apo30duibr"

0.5

76

[{utonornyeckre OCHOBBI MOHOTHOPHTHOTO
CKpEIIMBaHUS

77

Anamusupytomiee ckpenBanue. Henmonxoe
JOMUHHUPOBaHHE

78

JlurubpuiHoe cKperBaHue.
[IpakTuyeckas padora «M3yuyeHue
Pe3yabTaTOB TUTUOPUIHOTO CKpPEIIUBAHUS
y Ap030(uITBI»

0.5

79

]_II/ITOJIOFI/I‘-ICCKI/IC OCHOBBI JUTHU 6pI/II[HOF0
CKpCIIUBaHUA

80

CHCHHCHHOC HaCJICAOBAaHUC IIPU3HAKOB

81

XpOMOCOMHaH TCOpHA HACICACTBCHHOCTHU

82

I'eneTuka mona

83

I'enoTun kak OCJI0CTHaA CUCTEMA

| | |




84

I'eHeT4eCKUT KOHTPOJIb PaA3BUTHSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA

85

N3MeHUYnBOCTH MPU3HAKOB. BHibl
U3MEHUYHUBOCTH

86

MonudukarnronHas 3MEHYUBOCTh

87

BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanre 3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U
BapHallMOHHON KPUBOM»

0.5

88

I'enoTunuyeckas U3MEHUYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYNBOCTE

&9

MyTtannoHHast ©'3MEHYUBOCTD.
ITpakTuyeckas padora «MyTtanuu y
Tpo30Q Bl (HA TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIl[MOHHOTO IpoIiecca.
OnureHeTuKa U SIUT€HOMHKA

91

O06001eHre U cucTeMaTU3alus o TeMe
"I'eneTnka - Hayka O HaCJIEICTBEHHOCTH U
M3MEHYUBOCTH OpraHU3MOB" /
KonrtponsHas padora no teme "['enernka"

0.5

92

I'enetuka yenoseka. [IpakTuueckas pabora
"CocTaBieHHE U aHAJIN3 POJIOCIOBHON"

93

MeTtoasl METUIIMHCKON T€HETUKU

94

3HadeHUe MCHHHHHCKOﬁ T'CHCTHUKU B
NpeaAOTBPAIICHNUN U JICHCHUU I'CHCTUYCCKUX

0.5




3a00JIEBAHUI YEIIOBEKA

OCHOBHBIE ITOHATHSA CCJICKLIUU.
Jlaboparopnas padota "M3ydueHue copToB

95 KYJIBTYPHBIX PACTCHHI U TIOPOJT JOMAITHIX ! 0.5
KUBOTHBIX"
MeTo/IbI CeNeKITMOHHON paOOTHI.

96 JlaGoparopHas padota "V3yuenue MeTo0B 1
CeJIeKIIUU pacTeHuil"
JlocTuKeHusl CeJIeKIUU pacTeHUI 1

97 *UBOTHBIX. [IpakTHueckas pabota 1
"[IpuBuBKa pacTeHuit"

08 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE | 0.5
TeHETUYECKUX PECypPCOB
buoTtexHonorus kak Hayka U OTpacib

99 npousBojacTBa. [IpakTuueckas padora 1
"N3yueHne 0ObEKTOB OMOTEXHOIOTHH"

100 OcHOBHBIE HAIPABICHUSI CHHTETUICCKUI |
ounosorun

101 XpOMOCOMHAas1 ¥ T€HHAsl NHKEHEPUs 1

102 MenuinHcKre OMOTEXHOIOT I 1

OBIIEE KOJIMYECTBO YACOB I10 102 13.5

[TPOT'PAMME




MPOBEPSEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dbopMUpoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B IO3HAHWU 3aKOHOB NMPUPOABI U
PEIICHUHY KU3HEHHO BAYKHBIX COLUATBHO-ITHUYECKHUX, IKOHOMUYECKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, a TAKXKE B PELICHUH BOIIPOCOB
paIoOHaIBLHOTO MPUPOAONOIB30BaHNUs, B GOPMUPOBAHUHU IIEHHOCTHOTO
OTHOIIEHUS K IPHUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIICTOBAHUSIX JKHBBIX
O0OBEKTOB M 3KOcHUCTeM (ONUCaHWE, HW3MEpEHHue, IPOBEACHUE
HAOIOACHUH); CIIOCOOAMU BBISIBICHUSI M OIICHKH aHTPOIOT€HHBIX
WU3MEHEHUH B IIPHPO/IC.

YMeHue BbIIBUraTh TUIOTE3bl, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpPMYyIHpYys LeJNb HCCIEIOBAaHUS, aHAIU3UPOBATH
MIOJTyYCHHBIEC PE3YJIbTATHI U I€TaTh BHIBOIBI.

BblsiBIIeHHE 3aBUCUMOCTH  MEXJY HMCCIEIyeMbIMH BEJIMYMHAMM,
00BsICHEHUE TMOTYYEHHBIX PE3yJIbTaTOB U (POPMYITUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIajeTh CHUCTEMOW OHOJIOTHYECKMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAONME OWOJOTMYECKUE TEPMHUHBI M TIOHSTHUS
(>Ku3HB, KJIE€TKA, TKaHb, OpPraH, OPraHW3M, BUJ, TIOMYJISIIMS, SKOCUCTEMA,
ouorieHo3, Omocdepa; METadbOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHUTET,
OuocuHTe3 Oenka, OWOMONMMMEPHI, JUCKPETHOCTh, CaMOpPETyJIsIus,
CaMOBOCIIPOU3BEICHUE, HACJIe/ICTBEHHOCTb, M3MEHYHBOCTB,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouosjormueckue Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOTO UMMyHutera II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUS HacieIcTBeHHOCTH T.
Moprana, 3akoH 3apojsimeBoro cxoacrsa K. bapa, sposonuonHas

teopust Y. JlapBHHA, CHHTETHYECKas TEOPHUS DHBOJIIOLMUHU, TEOpUs




antporioreHeza Y. Jlapsuna; Teopus Oumoreoreno3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpa3us M MPOHCXOXKICHUS
KyJIbTypHbIX pactenuid, yudenue A.H. CemeproBa o0 nyrsx u
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. Bepnanackoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs TOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHus mpusHakoB [. Mennens;
CUEIUJICHHOTO HAacJIeIOBaHUs TPU3HAKOB W HApPYIICHUS CUEIICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3menunBocty H.M. BaBwioa; renernueckoro pasHoBecus JIk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKoJOrMYecKod MUpaMuibl 4Hce,
01OMAacChl U SHEPTUH);

runote3bl (koauepBatHo A.W. Omnapuna, nepBudHoro Oynabona J[x.

Xonpetina, mukpocdep C. Pokca, pudozuma T. Uek)

VYMmenue peiiaTb IMOUCKOBBIC OuoJ0oruYecKue 3aJa4u,; BbIABIIATH
MIPUYINHHO-CJIICACTBCHHBIC CBA3U MCXKIAY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU 06LCKTaMI/I, mnmpoocccaMn M ABJICHUAMU, JICJIATb
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHIIMYCCKHEC CXCMbl CKPCHIMBAHHA JIA PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATHL CXEMBI IICPECHOCA

BCHICCTB U SHCPI'UU B IKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITKIICBLIC CeTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3U  MEXJIYy CTPOCHHEM U
(GYHKIUSMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB y pAaCTCHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; TalaMy KJIETOYHOIO LIMKJIA U KU3HEHHBIX
LUKJIOB OPTraHU3MOB; dTaraMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢GeHOoTUIIOM U  (pakTopaMu Cpeapl OOUTaHUS;
IpoLeccaMi  JBOJIIOLMM;  JBIKYHIIMMHM CHUJIaMHM  QHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX 3KOCHUCTEM U HPHUCIOCOOIEHUSIMU K HUM

OpraHu3MOB

YMeHue BBIIENATh CYIIeCTBEHHBIC TPU3HAKHU:

CTPOEHHS BUPYCOB, KIIETOK MPOKAPUOT U IYKAPUOT; OAHOKIECTOUHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/IOB, 6I/IOFCOHeH030B, 3KOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHOB PAaCTCHUH,
KUBOTHBIX, YEJIOBEKA; MPOILIECCOB KU3HEEATEIBHOCTH, TIPOTEKAIOIIUX

B OpraHu3sMax paCTCHHﬁ, JKHUBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonu3M), HWHPOPMAMH W
MIpeBpaIleHHs] SHEPTUH, OPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHOro
TUIOB THTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio03a,
raMeToreHesa, A3MOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHA,
Ppa3sMHOXEHHUs, UHIUBUYyalbHOTO Pa3BUTHUs OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEHUCTBUM HMCKYCCTBEHHOI'O
orOopa,  CTaOWIM3HMPYIOLIETO, JBWXKYIIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOTO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUJI000pa30BaHus; BIUSHUS JABHKYIIMX CHJI SBOJIIOLIMM HA TFeHO(QOH]
MOMYJISIUK; TPUCIIOCOOJICHHOCTH OPraHUu3MOB K cpene oOuTaHus,
Yepe[OBaHMsl HANpaBICHUM 53BOJIOLUHU; KpPYyroBOpOTa BELIECTB U

IIOTOKa SHEPIUH B 9KOCUCTEMAX

CpopMHUpPOBAaHHOCTh YMEHHUS BBIIETATh CYIICCTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK TMPOKAPUOT U DYKAPUOT; OJHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OPTraHHW3MOB, BHUIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH TIPOIIECCOB OOMEHa BEIICCTB M NPEBPAILICHHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO0 W DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MMHTO3a, MeW03a, OIUIOJIOTBOPEHUS, Ppa3BUTUA U
Pa3MHOXKEHHUS, UHIWBUIYaJbHOTO PAa3BUTHUSL OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CYyIIIECTBOBaHHE, €CTECTBEHHOTO0 0TOOPA, BU000pa30BaHNUs,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHWs, BIIHSHUS
KOMITOHEHTOB KOCHCTEM, aHTPOIMOTCHHBIX U3MEHEHUI B SKOCUCTEMAaX
CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M INPEBpAIICHUS YHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMUHOJOTMIO M CHUMBOJMKY Ui JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHWS; EIUHCTBA YEIOBEYECKHUX pac;
He00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHHS MPUPOIBLI H

YCI0BCUCCTBA

YMeHHe KpUTHUYECKH OIeHUBaTh HWHGOPMAIHMIO OHOJIOTHYECKOTO
CoJiepKaHUs; MHTEPHPETUPOBATh ITUUECKHE ACIEKThl COBPEMEHHBIX
WCCIeIOBaHU B~ OWOJNIOTMH,  MEOUIMHE,  OMOTEXHOJIOTHH,
paccmaTpuBath rJ100aNbHbIE HKOJIOTHYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'NHA

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

CoBpemeHnHass OHMOJOTMs — KOMILJIEKCHAsi Hayka. buosjormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, MPUKIATHBIE W MOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouosioruei. 3HaueHHe OUONOTHH B
MPAaKTUYECKOW JICSITEIIbBHOCTU YEJIOBEKa: MEAULMHE, CEIbCKOM XO3SIICTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus ouosnoruu. CBOMCTBA KHUBBIX CHCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, AMCKPETHOCTh U IEIOCTHOCTh, CIOXHOCTh W
YIOPSI0OYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, caMoOpraHu3aIus,
CaMOBOCITPOM3BEICHUE, Pa3IPAKUMOCTh, U3MCHUUBOCTD, POCT U Pa3BHUTHE.

YpOoBHU OpraHHU3aIMH >KUBBIX CHUCTEM: MOJEKYISPHBINA, KICTOYHBIA, TKAHEBBI,
OpraHUu3MEHHBIH, HOMYJISIIHOHHO-BUIOBOI, 9KOCHUCTEMHBIH
(buoreoneHoTdeckuii), OmochepHbid. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHBIC TPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepuun

1.3

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMaruzanus, Mertaadanmui. IloHsTme o0 3aBUCHMOM © HE3aBHCHUMOH
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM M €€ pgocTOBepHOCTb. Pa3bpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynunHBEl HCKaXKEHUs pe3yJbTAaTOB HKCIIEpUMEHTA. [IoHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IUHHILA >KUBOTO. VICTOPHUS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJbTUBUPOBAHHUC KIICTOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

eé POJIb KaK paCTBOPHUTCII, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,




Terioperynauud. MuHepaabHble BElIeCTBAa KIETKH, WX OHOJOTHYEcKas pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHUHOKHUCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekyibl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTWyHas, 4YeTBEPTUUHAs CTPYKTypsl. [leHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIN OSIKOB.
VYrneBoabl. MoHocaxapupl, AUCAaxapujibl, OJUrOCaxapuabl U IOJIMCAXAPUJIBI.
OO0muit mnaH cTpoeHuss W (QU3UKO-XMMHUYECKHE CBOICTBA  yrjeBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuapel. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccudukanms munuaos.
Tpurmunepunsl, $ochomunuapl, BOCKH, CTepOUABL buonormdeckne (yHKIUU
munuaoB. O0mre cBocTBa OMONIOTHUECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTD
K CaMO3aMBbIKaHHUIO, OJTYIIPOHUIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneoruasl. I[Ipuaiun komrmiemenTapuoctu. IlpaBmimo Yapradda. Crpykrypa
JIHK — nBoitHas cniupans. MectonaxoxaeHue u 6uonorndeckue ¢pynknuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B MmoJiekyie ATO.
buonornueckue ¢pynkunu AT®. BoccraHoBineHHbIE IEPEHOCUHKH, UX (QYHKIMH B
kierke. CekBenuposanue JJHK.

CtpykrypHass OHWOJOTHS: OHOXUMHUYECKHE W OHMOPU3NICCKUE HCCIICTIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJ

2.3

Tunsl  KJIETOK: dJyKapuOTHYecKas M Ipokapuoruyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTH4eckoi kieTku. KieTouHas cTeHka OakTepuil M apxeil.
Oco0eHHOCTH CTpOeHUusi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenre M (pyHKIIMOHMpPOBAHHE SYKAPHOTHUECKOM kieTku. Ilnazmatuueckas
MeMOpana (rutazmanemma). CTpykTypa Tuia3Matudeckod memOpanbl. Tpancmopt
BEUIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: mnaccuBHbIM  (auddysus,
obneruénHass auddy3us), aKTUBHbIM (NEPBUYHBII M BTOPUYHBIM AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpuii-KaaneBoro
Hacoca. DHJOIUTO3: MUHOIMUTO3, (aromuTo3. DK301KTO3. KietouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[uromnazma. Iluto3ons. I{uTockener. [IBukenue nuromiasmbl. OpraHou sl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapar ['oabmxu, TU30COMBI, UX CTpO€HHE M (QYHKIMU. B3anMocBs3b
OJTHOMEMOpaHHbBIX OPraHouA0B KJeTkH. CTpoeHHE TPaHyNISIPHOIO PETUKYIyMa.

Cunres pactBopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [nmagkuit




(arpanynspHBIN) SHAOIUIA3MAaTHYECKH peTukyiaym. CekperopHas GyHKIH
annapara ['ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kiterounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOU bl KJIETKHA: MUTOXOH/IPUU, TUIACTHIBI.

Crpoenne W (QyHKIMH MUTOXOHAPUN W mactul. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILUIACTHI, JIEWKOIUIACTHI BBICIINX PACTCHUM.

HememOpannbie opranounsl kiaetku CrpoeHne U (QYHKIUMH HeMeMOpaHHBIX
opraHoujioB Kkjetku. Pubocombl. MukpodunameHTsl. MbplllleuHble KIETKH.
MuxkpotpyOouku. Knerounelii neHrp. CTpoeHHE U [BHXKEHHE SJKTYTUKOB H
pecHndek. MUKpoTpyOOUKH nuTOIIa3Mbl. LleHTpros.

SAnpo. Obonouka sipa, XpOMAaTHUH, KapUOIIa3Ma, SIPBIIIKHA, UX CTPOSHUE U
byakuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE paCHOIOKEHUE
XpoMOcoM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsie BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)
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AcCUMWIISIIAS. ¥ TUCCUMMJISIIIASL — JIBE CTOPOHBI MeTabomm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YYacTHe KHUCIOpPOJa B OOMEHHBIX
mporeccax. DJHepreTuyeckoe oobOecriedyeHne KiIeTKu: mnpeBpaiienue ATO B
oOMeHHBIX Tpoueccax. DOepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Merabonu3ma. DEepMEeHTHI, WX CTPOEHHE, CBOMCTBA W MEXaHU3M JICUCTBUSI.
Kodepmentsl. Otianuns GpepMEHTOB OT HEOPraHMYECKUX KaTainu3aTopoB. benku-
aKTHBATOPbl M OENKH-UHTMOMTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTaTHBHBIX
peaxiuii oT pa3NUuYHbIX (PaKTOPOB.

IlepBruHBIil CHUHTE3 OpraHMYecKHX BemecTB B kieTke. PortocuHre3. Poib
XJoporiacToB B mporecce (orocunTeza. CperoBas u TemMHOBas (asbl.
[IponykTuBHOCTH (OTOCHHTE3a. BnusHue paznuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMmocuHTe3. PazHooOpas3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPUIIMPYIOIIHE
OakTepuu, Xene300aKTepuu, cepoOaKTepHuH, BOAOPOAHbIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Bunel Opoxenus. [IpogykTel OpoxkeHHS U HX
UCIIOJIb30BaHNE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3MBbl. DTallbl 3HEpPreTHuecKkoro oomeHa. [loAroTOBUTENbHBIHM
stan. ['Mukonu3 — 6ecKucIopoaHOe pacuieryieHue TI0KO3bI.

buonornueckoe oOkHCI€HUE, WIH KIETOYHOE JblXxaHHWe. Poinb MUTOXOHIpUU B
mporueccax OMOJIOTUYECKOTO OKHCIJICHHUS. Huknnyeckue peakuuu.

OxucnurensHoe ¢ochopunuposanue. [IpenmyiiecTBa a3poOHOro mMyTH oOMeHa




BEILIECTB Tepes aHadpOOHBIM. Dh(HEKTUBHOCTh SHEPTETUUECKOTO 0OMEHa

2.5

Peaknuu marpuunoro cuure3a. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanu3anus HaciencTBeHHOW nHpopManuu. [ eHeTuaecKuii
KoJ, ero cBoWctBa. TpaHckpunuusi — matpuuHbiii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Genka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHokucior. Pons pubGocom B
O6uocuHTe3e Oenka.

Opranuzaiys reHoMa y MpoKapuoT U 3YKapuoT. Perynsius akTHBHOCTH I'€HOB Y
npokapuot. ['mmoreza onepona (. XKakob6, XK. Mano). Perymsimus oOMeHHBIX
mporeccoB B kietke. Kietounslii romeocTas.

Bupycbl — HekneTounsle (OpMBI JKU3HH M OoOmuratHele napasuThel. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprO(aros.

Bupycubie 3a0onieBaHusi uyenoBeka, >KMBOTHBIX, pacteHuil. CIIU]J], COVID-19,

COIIMAJIbBHBIC U MCIUIIMHCKHUC HpO6HeMLI

2.6

Knerounsnii mwmkn, ero mnepuonbl W perymsius. HWarepdaza u  MHUTO3.
OcobeHHOCTH TIpOIecCcoB, NpoTekaomux B uHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  Ilpecunrernueckuil  (HOCTMMTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. IlpuHounsr perumkanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIyKOHCEPBATUBHBIA CHUHTE3, AHTHUIIAPAUICIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rarion b - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASINNE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapnoknHe3 M nurokuHe3. brosornueckoe 3HaueHHE MUTO3a.
Perynsus mutotndeckoro nukia kiaetku. Ilporpammupyemas kietouynasi rudens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

Opranusm Kak Onosioruyeckas CucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOYHEIE OpraHU3Mbl H
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIIOYash BEreTaTUBHOE) |
moysoBoe. Buael Oecrmonoro  pasMHOXKEHUS: TMOYKOBAaHUE, CHOPYISALUSA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lomoBeie kneTku, wim rametsl. Meio3. Ctaanu meio3sa.

[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonornueckuii cMbica Meo3a




U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiueBoe pazButue. l'ameroreHe3 y »XUBOTHBIX. lloyioBBIE JKee3bl.
OOpa3oBaHue W pa3BUTHE TMOJOBBIX KieTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJNOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu sMOpHOreHesa
KHMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apodnenus. OcobeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JHUCTKH (racTpylsauus). 3akiaika
OpraHOB M TKaHEH M3 3apOAbIIIEBBIX JHMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKUMA). 3akiaaka IJIaHa
CTPOEHUSI >KHBOTHOTO KaK pe3yJbTaT HEPapXUUECKUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (PAKTOPOB OKpYXKaroIIEeH
cpenpl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [Ipsimoe u HenpsiMoe
paszButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX W ITO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocta XUBOTHbIX. (DaKkTOpBI peryiasnuu
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPUOHAIBHOTO pa3BUTUSA Y
KUBOTHBIX U 4esioBeKa. [lepnoibl oHTOreHe3a yenoBeka.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM TMKJIe pacreHud. (OOpasoBaHuWe CcIop B IIpolecce Meiosa.
l'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PA3BUTUE PACTUTENIBHBIX
OpraHu3MoB. /[BoifHOe OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHui. OOpazoBaHue u

Pa3BUTHUEC CEMCHHU. MexaHHu3MBbI peryjanuu OHTOTCHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Ucropust craHOBiEeHWS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBIE
TEHETUYECKNE TOHATHS W CUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI, AJUICIbHbBIC
IEHbI, AJbTEPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELUECCUBHBIA NPU3HAK,
TOMO3UTOTa, TEeTePO3UroTa, YHUCTas JHHHS, TUOPHABI, TEHOTHUN, (HEHOTHIL
OCHOBHBIE ~ METOJbl  T€HETUKH: THUOPHUIOIOTHYECKUN,  IIUTOJIOTHUECKUH,

MOJIEKYJIIPHO-TE€HETUYECKUI
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Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyIeHus MpU3HAKoB. LluTonormuyeckne OCHOBBI
MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupyroniee ckpeuiuBaHue. IIpomMeXyTOUuHBIM XapakTep HaclleOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JTOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOI'O

HacJICJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEIIMBaHHUS.

CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEACTICHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U TeTeporaMmeTHbid noi. ['eHeTnueckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnemoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM ajjienu3M. B3anMoAeicTBHE HEaJUICIbHBIX T'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus
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B3aumopeiicTBre reHoTUNA U cpefibl Ipu GopMupoBaHuU GeHotuna. Mi3sMeHunBoCTh
npu3HaKkoB. KauecTBEHHbIE M KOJUYECTBEHHBIC IMPHU3HAKH. BUABI M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MomudukanmonHas ~ u3MeHuuMBoCcTb.  Pomb  cpempl B (opMHPOBaHHUU
Mo UKAMOHHON H3MeHYnBOCcTH. Hopma peakiiuu npusHaka. BapuanuoHHbli psij
u BapuanmonHas kpuBas (B. HWoranncen). CpoiictBa MOAM(PHUKAIIMOHHON
W3MEHYHUBOCTH.

I'enotunuyeckas n3MeHUUBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTH. Bubl
TeHOTUIMYECKON N3MEHUUBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KomOunatuBHass W3MEHYMBOCT. Mei03 ¥ TOJIOBOWM TIPOIIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTU. POJIb KOMOWHATHBHON M3MEHYMBOCTU B CO3JAaHUU
TeHETUYECKOT0 Pa3HO00pa3us B Mpeenax OAHOTo BU/A.

MyrtanoHHas U3MEHUYMBOCTh. BUibl MyTalnii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WMHIYUHMPOBAHHBIC MYyTalWU. SIepHBIE W IUTOIUIA3MATHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
Mytarenbl M HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO
npouecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HaclieACTBeHHOW n3MenunBoctu (H.H.

BagsusoB). BHesiiepHast ”3MEHUMBOCTD U HACJIEACTBEHHOCTh

3.5

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETUKH  YEJOBEKAa: TIEeHEAJOTMYECKUH,
OJM3HEILIOBEIN, IUTOTCHETUYCCKUH, MOMYJISIUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETHYECKU . CoBpeMeHHOE onpeeeHue TeHOTHIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[1IP-anamu3a. HacnencrBeHHble  3a00jeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThI0. 3HAYCHHE MEAWIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

U JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yetoBeka. CTBOJIOBBIE KIETKU




3.6

JlomecTukanuys u ceiaekuus. 3apoxkACHUE CEJIEKIMK U ToMecTukauuu. Yyenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOTO0Opa3usl KyJIbTYPHBIX PACTCHUIA.
Ponb ceneximu B co3aHuK COPTOB pacTeHU U MOPOJT KUBOTHBIX. CopT, Mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEICTBEHHOW u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue Jj1st CEIEeKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VMCKyCCTBEHHBI OTOOp: MAacCOBBIM |
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIMH. UcnrpiTanue
Mpou3BoaUTENIed MO MOTOMCTBY. OTOOpP HO TE€HOTHUIy C THOMOMIbIO OIICHKHU
(dbeHoTHIIa TOTOMCTBA U OTOOP 10 T'€HOTHUITY ¢ IoMolbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/[ CEICKITMOHHON paboThl. PagrannoHHbIi 1
XUMHUYECKH MyTareHe3 Kak WCTOYHUK MYTalluid Yy KyJIbTYpHBIX (QopM
opranu3moB. Mcnonb30BaHHE TEHOMHOIO PEJIAKTUPOBAHUS M METOOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©cXoIHOTO MaTepuana Ajisl CEIeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansaiys. bimskopoacTBeHHOE
CKpelMBaHue, Wid HUHOpuuHT. HepoJacTBeHHOE CKpelvMBaHue, WM ayTOPWIWHT.
I'erepo3uc u ero npuumsbl. Mcnonb3oBaHue rereposuca B cenekimu. OtnanéHHas
rubpumzanmst. [Ipeononenue Oecruiouiss MeXBUIOBBIX THOpWAOB. JlocTikeHHs

CEJICKUIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTBI, UCHOIb3YeMbIe B OMOTEXHOJIOTMH, — KIIE€TOYHbIE U TKAHEBbIE KYJIBTYpBI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpajulMOHHAs  OHOTEXHOJIOTHSL:
xjae0onedeHne,  MONYyYeHHE  KUCIOMOJIOYHBIX  TIPOAYKTOB,  BUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOMOJOTHYECKUX TEXHOJIOTHIA.
IIpousBoacTBO  Oeska, AaMMHOKHMCIOT M BUTaMHHOB.  MckyccTBeHHOE
OIJIOJOTBOPEHHE. PEKOHCTPYKLMS SIMLIEKIETOK W KIOHUPOBAHHUE >KUBOTHBIX.
Mertoa TpaHCIUTaHTaLUU SAEP KIIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyupoBaHue pexkomMOuHaHTHbIX JIHK. JlocTmkeHus M TepCreKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonp30BaHe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buomorndeckoe  pasHooOpazme  opraHm3moB.  CoBpeMeHHas  cuUCTeMa
opraHudeckoro wmwupa. llpuHIMnbl Ki1accupukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYeCKHE IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIIEHOCTH OJIHOKJIIETOYHBIX OPTraHH3MOB.
bakrepun, apxeu, OHOKIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTHE
npoTucThl. KosloHnanbHble opranu3Mel. [IBIbKeHHE OHOKIETOUHBIX OPraHU3MOB:
amMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaSHpa)KI/IMOCTB Y OJHOKJICTOYHBIX OPraHU3MOB. Taxcucer




4.2

MHoroxkJjieTouHbI€ pacTeHUs. B3auMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHUu3Ma.
TKaHI/I, OpFaHBI U CHUCTEMBI OpFaHOB MHOTOKJICTOYHOT' O opraHmMa. OpI‘aHI/ISM
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl  pacTUTENbHBIX  TKaHEM:
oOpaszoBarenbHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PyHKIUN U pacloIOKEeHUs TKaHEH B OpraHax pacTeHH

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHU. @YHKIUU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenunil. J[BU>keHUE MHOTOKJIETOUYHBIX PACTEHHUI: TPOIIU3MBI U
Hactuu. Ilornomienue BOXABI, YIVIEKUCIOrO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuit. Auddysus razoB uepe3 moBepXHOCTh KIETKH.
TpancnoptHele cucTeMbl pacTeHuil. Beinenenue y pacreHuid. 3ammra y
MHOTOKJIETOUHbIX pacTteHuil. Kyrukyna. CpeacTBa macCUBHOM M XUMHYECKOH
3amuThl. DUTOHIUABI.

PasgpaxxumocTs M peryisinus y OopraHu3mMoB. PasgpaknuMocTe M peryisuus y

MHOT'OKJICTOYHBIX paCTeHI/IfI. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroKk/IeToYHble  KMBOTHBbIE.  B3aMMOCBS3b  4acTe€il  MHOTI'OKJIETOYHOTO
opranuisma. TKaHI/I, Oopranbl U CUCTCMbI OpTraHOB MHOI'OKJIECTOYHOI'O OpraHuU3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEW: SIUTEIualbHasi, COCIWHMUTENbHAs, MbILIICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHMs, (QYHKUMA U PpacCHONIOKEHHsS TKaHEH B OpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opraHu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTIOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHH ckeneT. CTpOeHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. Iluranume >xkuBOTHBIX. IluTanume
MO3BOHOYHBIX UBOTHBIX. J{pIXxaHue kuBOTHBIX. KoxHoe npixanue. KabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCIOXHEHHE CTPOEHUs
JErKUX MO3BOHOYHBIX XMBOTHBIX. JIpIXaTelIbHAs CHCTEMa 4elloBeka. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUL W MICKONUTAKOMUX. TpaHCIOPT BELIECTB Yy
opraHu3MoB. TpaHCIIOPT BEHIECTB y XMBOTHBIX. KpoBeHOCHas cucrema u e€
opranel. KpoBeHOCHas  cucremMa  INO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHsS] CTPOEHHUS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranusmoB. Beiaenenue y
KHUBOTHBIX. COKpaTUTENnbHbIe Bakyosin. Opransl BbieneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIJIECIUTENBHON CHCTEMAaMH. BplieneHne y MHO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IlokpoBBI M HX

IIPOU3BOJHBIC.




PazgpaxuMocTs U peryisnus y opranu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3moB. Takcuchbl. Pa3apaXuMocTe W PpEryjsiuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BEIECTBA U UX 3HAYEHUE.

HepBHas cucrema u peduieKTopHas peryysluus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cucrema u e€ otaesnsl. DBOMIOLMOHHOE YCI0)KHEHUE CTPOSHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anropuTMoB M mporpamm uid SPQPEKTHBHON (QYHKIIMOHATHHON
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JIOMOB

MHUKPOOPraHu3mMoB, paCTCHHfI, JKHBOTHBIX U YCJIOBCKA

OpFaHI/I3M YCJIOBCKA U €T0 3JO0POBLEC

5.1

Opranbl 1 CUCTEMBI OPraHOB yesoBeka. OTenbl TOJIOBHOTO MO3Tra TO3BOHOYHBIX
KHUBOTHBIX. Peduekc u pedumekropnas nyra. be3ycioBHBIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. /IeficTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M JHIOKpPUHHOW cucTeM. [ wumoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. besycioBHbie U yCIIOBHBIE pedIeKChI

5.2

3amuTa opranu3Ma oT Oone3nedl. UMMyHHasi cuctema denoBeka. KieTouHslii u
TYMOpaJbHBIA HUMMYHHUTET. BpoxAE€HHBIN, NpHOOPETEHHBIN crenupudecKuit
UMMYHUTET. Teopusi KJIOHAJIbHO-CeNIeKTUBHOTO wuMmMmyHutera (I1.Dpnmx,
®.M.beprer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poib

BpO)KI[éHHOl"O HMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a00/1eBaHUH
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KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynsuus

54

Z[LIX&HI/IC YCJI0BCKa. I[I/I(I)(bySI/ISI ra3oB 4C€pe3 NMOBCPXHOCTH KIICTKH. I[BIX&TGJILH&H
CuUCTEMa  4YCJIOBCKA. HBIXZ{TGJ'II)HZUI IMMOBEPXHOCTh. PGFYJ'HIIII/HI JbIXaHUs.

JIpixareabHbIe 00BEMBI

5.5

[InmeBapurensbHass cucrema 4enoBeka. OTHenbl NUILIEBAPUTENIBHOTO TPAKTA.
[InmeBapurenpHple  kene3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIIEBAPEHNE

5.6

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢yHkunoHupoBanue HedpoHa. OuIbTpaIMs, ceKpeuns U oOpaTHOEe BCAChIBAHUE

KaK MEXaHU3MbI pab0Thl OpraHoB BblJeseHus. OOpa3oBaHue MOYH Y YeJIOBEKa

5.7

I[BI/I)KGHI/IC YeJI0BEKa: MbIIeuHas cucrema. CKEJICTHBIC MBbIIIIBI U HX pa60Ta.

CTpOCHI/IC U TUIIBI COEIMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomtormonHas  teopuss Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napBuHu3Ma. JKU3Hp 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.




JIBrokymue cuiibl dBoonuH BUIoB 1o Y. JlapBuHY (BbICOKass MHTECHCHUBHOCTH
pPa3MHOXXEHHS OpPTaHM3MOB, HACJEICTBEHHAas W3MEHYHMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopwus
sBosonii. COBpeMEHHasl SBOJIOIMOHHAS OHOJIOTHsS. 3HAYEHHE SBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

IMonmynsauus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[b
OLIEHKU TeHETUYECKOIo pa3sHooOpa3usi U CTPYKTypbl nomyisuuil. M3menenune
reHooHa MOMYJISIUH KaK 3JIEMEHTApHOE 3BOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHerudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (PAKTOPbl  (IBMDKYILME CHJIBI) 3BOJIOLUUH. MyTallMOHHBINA
nporecc. KomOunaTuBHas wu3MeHuMBOCTh. /[lpeiidp reHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHMsS 4YacTOT aiienedl B momymsamusax. OQQexT
OCHOBATEJIA. Murpanumu. N3omsanns HOMYJIALMN: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHASA).

EcrectBeHHblii 0oTOOp — HampaBistomMid  ¢axtop 3IBomoruu.  DopMel
€CTeCTBEHHOTO  OTOOpa:  JBWKYIIUH, CTAOMIM3UPYIOIUH, pa3phIBAIOIIHA
(mu3pynTuBHEI). [TonoBoit 0TOOD.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPO3BOJIOLUU.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHuii y opranu3MoB. OTHOCHTEIBHOCTD
MIPHUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xkpurepunm u CTpykTypa. BumooOpa3oBaHMe Kak pe3yabTar
MUKposBoJtoiu. M3onmsamus — kiroueBoil dakrop BumooOpaszoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: AJIONATPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BonOLIMOHHON OMOIOTHH B Pa3pabOTKe HAyYHBIX METOJIOB COXpPaHEHHS
OropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApa3uTOB U HMX XO35EB.
Mexanu3mbl HOpMUPOBAHHS YCTOHYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc HeH

6.3

Metoapl u3ydeHUsT MaKpOAIBOJIONUHU. [laleoHTONIOrMYEeCKue METOMIBI M3YyUCHHS
sBomonmu. [lepexonubie Gopmbl U PUIIOTEHETUYECKHE PSRl OPTaHU3MOB.
buoreorpaduueckue Metoapl u3yueHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTpOBOB. broreorpaduueckne odnactu 3emnn. Buasl-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOl“I/I‘{CCKI/Ie MCTOAbI H3YUCHUA




IBOJIONUH. [ eHETHYEeCKHe MEXaHWU3MBI SBOJIIOIIMM OHTOTeHE3a M TIOSBJIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPTaHbI
PynumeHnrapaple  opraHbl W aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHEe  METOJbl  M3YYCHHUS  DBOJOIHH.
I'omonoruunbie rerpl. COBpeMEHHBIE METOIBI IMOCTPOCHUS (PUIOTCHETHUECKUX
JIepEBBEB.

XPOMOCOMHBIE MYTAITUHU M SBOJIFOIHSI TEHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBWia) 3BOTOLMH. HeoOpaTHMOCTh HBOJOIUU.

AI[aHTI/IBHa}I paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOIINH

6.4

Hayunple rumnore3bl MNPOUCXOXKICHHS >KU3HM Ha 3emise. AOHOreHes H
naHcnepMus. JloHay4Hble MPeICTaBICHUS O 3apOKICHUH KU3HU (KPEAllHOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ OIPOBEPKEHUE OIbITAMHU
®. Pemu, JI. Cnamnanumanm, JI. Tlactepa. IlpoucxoxneHue >KU3HU H
acTpoOHOIIOTHS.

OcHoBHBIE 3Tallbl HEOpraHMYecKoW sBomtonuu. [lmaHetapHas (reomoruyeckas)
SBONIIOLIMSL. XHMHYecKash »DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BemectB u3 Heoprannueckux. Omeit C. Mumiepa u I'. FOpu. O6pazoBanue
nosimMepoB U3 MoHoMepoB. KoanepBarnast runoresa A.M. Omapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonpaeitHa, reHetwueckas rumnore3a [. Mémnepa.
Pu6o3umbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHUYecKHE OCTAaTKH.
I'eoxpononorust U e€ Meroabl. OTHOcUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOTHUS.
I'eoxpoHosIornueckas 1mkasa: 0HbI, Opbl, HEPUOBL, JTOXH.

Hauanensie 3Tansl oprannyeckoil 3Bostonuu. [losBiaeHrnEe U 3BOJIONUSA MEPBBIX
KJIETOK. OBOMIONMA MeTabonu3Ma. BO3HUKHOBEHHE TIEPBBIX IKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJIor MEpBBIX Ha 3eMiie COOOIIECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHMOreHe3). DBOJIIOLUOHHOE MPOUCXOXKICHUE
BUpycoB. IIponcxokeHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX I'PYyIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbeixox pacrenuit Ha cymry. IlosiBneHume CHOpOBBIX pacTeHHH U
3aBoeBaHne MMM cymHd. CemeHHble pacTeHus. [IpouCcXOXkAeHHE IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tallbl 3BOJIOIUM JKUBOTHOrOo Mupa. OcHOBHBIE apoMop(do3bl
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBrle XOproBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOITIOLUSA TO3BOHOYHBIX.

[Tpoucxoxaenue ampuobuii 1 pentuauil. [IporcxoxaeHne MIEKONUTAIOUINX U




ntutl. [lpuamun kmrodeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEepUOaM: apXei, poTepo30i, MaIeo30H,
Me30301, KaiHO30H. OOmas XapakTEepPHCTHKAa KJIMMaTa | TEO0JOTHYECKHUX
nporieccoB. [losiBeHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBIA COCTAaB aTMOC]EpHI.

MaccoBbie BBIMUpAHUS — HKOJOTHYECKHUE KPHU3HUCHI mponuioro. IlpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHUH. COBpPEMEHHBIH SKOJOTUYECKHH KPHU3HC, €T0

0COOEHHOCTH

6.5

Pasnenst m 3agmaunm aHTpomosorud. Metonel aHTponosiorud. CTaHOBIIEHUE
MPEACTABICHUH O MPOUCXOKACHUH YeoBeKa. COBPEMEHHbBIE HAYUHbIE TEOPUH.
CxoacTBO 4enoBeKa C KUBOTHbIMU. (CHCTEMaTHYECKOE IOJIOKEHHE YeIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HOTIOTO-OMOXUMUYECKHE,
noBegeH4Yeckre. OTauyms 4elloBeKa OT JKUBOTHBIX. [IpsIMOX0XKIeHHE U KOMILIEKC
CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3Ta U BTOPOW CUTHAJIBHOM
CUCTEMBI.

JlBmwkyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COLHABHEIC.
CooTHolIeHrne OMOTOTHYECKUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaANU AaHTPOIIOr€HE3a. ABCTPATIONUTEKHU — ABYHOTHE MIPEAKH JIHOJECH.
YenoBek  yMmenblil, INeEpBbIE  H3TOTOBJIEHUS OpyAud  Tpyaa. Yenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuii — OOLIMI MpeoK HeaHAEPTATbCKOTO 4YeJloBeKa U YeJOBEKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHHUCOBCKMH YEIIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 IpenenamMu AQpuku.

DOBOJIIOLUSL  COBPEMEHHOTO 4YenoBeKa. EcTecTBeHHBIH OTOOp B MHOMYJSALMAX
yenoBeka. MyTalMoHHbI nporiecc W noaumopdusm. [lomynsinnoHHbIE BOJHBI,
npeiid reHoB, Murpanusa U «3hdEKT OCHOBATEINS» B MOMYJISIITUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. Ilonatue o pace. bonbmme pacel:  eBponeougHas
(eBpasmiickasi), aBcTpaslo-HerpoujHass  (dKBaTOpHUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemst u MmMyTH pacceleHus 4eloBeKa I0 IUIaHEeTe.
EnuncTtBOo  yenoBeuweckux pac. HaydHas  HeECOCTOSATENBHOCTH — pacH3Ma.
[TpucnocoOaeHHOCTh YeloBeKa K pasHbIM YCIOBUSM OKpPY)KAIOLIEH Cpellbl.
Bnusinue reorpaguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJOTHUI0 U

(hu3HMONIOTHIO YeToBeKa

OKOCHUCTEMBI U MMpUuCymue UM 3aKOHOMCPHOCTHU




7.1

Pasnens! u 3agaun sxostorun. CBs3b 3KOJIOTUHU C IPYTMMH HAYKaMHU.
Metoasl skonoruu. IloneBble HaOmrOAEHUS. OKCIEPUMEHTHl B  3KOJOTHH:
npupojHble U JabopaTopHble. MOAETUPOBaHHE B HKOJOTUU. MOHUTOPUHT

OKPYIKaIOIIeH Cpebl: JTOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

7.2

Okonorndyeckue (akTopsl U 3aKOHOMEpHOCTH WX JeiictBusa. Kiaccuduxanms
9KOJIOTHYECKUX  (PaKTOpoB: albmoTHYecKue, OWOTUYECKHE, aAHTPOIIOTCHHEIE.
OOmue 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorndeckux ¢akropos. IIpasuio
muanmyMa (K. HInpenrens, FO. JIubux). TonepaHTHOCTb. DBpUOMOHTHBIE W
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue akropel. CBeT kak sKoyoruueckuii (axrop. JleiicTBue pa3zHbix
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. OKOJIOTMYECKHUE TIpYIIIbI
pacTeHUl M KUBOTHBIX II0 OTHOUIEHHIO K cBeTy. CurHanbHas pojb CBETa.
DoTonepruoan3M.

Temmeparypa kak okojormueckuii Qaxrtop. JlelicTBHe Temmeparypbl Ha
opranusMmsl. IlolikuaoTepMHbIE 1 TOMOMOTEpPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBbI.

Brnaxnocte kak akojormdeckuit  ¢axrtop. [lpucnocobnenus pacreHMHd K
noJIepKanuto BomHoro Oamanca. Kimaccudukarusi pacTeHHid MO OTHOIICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YyILIHAs, IOYBEHHas,
rTyOMHHAss  TOJNOYBCHHAs, BHYTPUOpPraHW3MeHHas. DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH Cpel OOWTaHUs OpraHu3MOB. [IpUCTIOCOOIIEHHS OPTaHU3MOB K
KHM3HH B Pa3HbBIX Cpeax.

buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMbL. CYTOUYHbIE U FOJJUYHBIE
put™bl. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHMA
KHU3HH.

XKuznennsie popmbl opranuzMoB. [loHsTue o >xuzHeHHOM (opme. JKU3HEHHBIE
(GbopMBI pacTeHMi: JepeBbs, KyCTapHUKH, KYCTAaPHUYKH, MHOTOJIETHHE TpPAaBbI,
OJHOJIETHUE TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOONOHTEI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HU.

buotnueckue QaxTopsl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIUS,
XHUITHUYECTBO, cUMOMO3 U ero (opmel. Ilapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonuueckue, (Gopuueckue, (¢dabpuyeckue). 3HaueHUE
OMOTMYECKMX B3aMMOJEHCTBHIA JUIS CYLIECTBOBAaHHS OPraHU3MOB B cpeje

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOITYJIAINH. HOHy.]'IfIIII/ISI Kak Ouomorudeckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH




OuoJIOruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISLMM.
OcHOBHBIE TMOKa3aTeNN MOMYJSALHUUA: YHUCIEHHOCTh, IUIOTHOCTb, BO3pacTHas H
IIOJIOBAsl  CTPYKTYpa, PpOXKAAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpaLU.

OKkosorudeckass CTpykrypa nomyiasuud. OLleHKa YHCIEHHOCTH IOIMYJISLUH.
JluHaMuKa nomyssuuu U €€ peryisuus. buoTudeckuil NOTeHIUaN MOIYJISLUH.
MognenupoBanue JOUHaAMMKU — nomyssinud.  KpuBble  pocTa  YHMCIEHHOCTH
nonymnsiuuu. Kpusble BbDKMBaHMs. Perynsiius 4UCIEHHOCTH NONMYJIALMHA: POJb
(GakTopoB, 3aBUCSIIUMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsTe 00 oKojormueckod Hume Buga. MecrooOutanue. MHoOromepHas
Mozenb dKonorndeckod Humm Jx.M. XatumHcoHa. PazMepsl 3KOJI0rMYecKoin
Huuy. [loTeHnnanpHas ¥ pearm30BaHHas HULLIH.

Bun kak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEAEHUS W MWUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUJOB

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OuOIleHO3€. JKOcHCTeMa Kak oOTkpbiTas cucrema (A.Jlx.
Tencnu). @yHKUMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLIEHTHI,
KOHCYMEHThI, peayleHTsl. Tpopudeckue ypoBHH. Tpoduueckue nenu u ceru.
Abuortnueckue 6y0ku 3kocucteM. [TouBbl M wibl B 3kocucreMax. Kpyrosopor
BELIECTB U MMOTOK SHEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKAa3aTeNM 3KOCHCTEMBL. bruoMacca M mpoaykuus. DKOJIOTHYECKHE
MUPaMUIbI YUCel, OMOMACCHI U SHEPTHUH.

HanpaBneHHble 3aKkOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCMM M UX IPUYUHBL. AHTpPONOTrEeHHbIE BO3IEHCTBUS Ha
cykueccun. KnmmmakcHoe coobmiectBo. buopasnoobpasue 1 mosiHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoansie 3KocHUCTEMBl. AHTPONOTEHHBIE HKOCHCTEMBI. ATPOIKOCUCTEMA.
ArporneHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOJHBIMUA SKOCHCTEMaMHU.
VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opojickas diaopa u
¢ayna. CunaHTponu3anus ropoJickoi ¢aynsl. buonorudeckoe u xo3siicTBeHHOE
3HaYEHHUE arpol’KOCHCTEM M ypOo3KocucTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUSA
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoc 3HEpruM M BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHM3MOB, TMONYJSIUNA M D3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3JICUCTBUI

7.5

buochepa — oOmemnnanerapHas oOonouka 3eMiHM, TA€ CYIIECTBYET WU




cymecTtBoBasia ku3Hb. YueHue B.M. Bepraackoro o Owmochepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6Hocdepbl U ero pyHKIUH.
3aKOHOMEPHOCTH CylIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH OHochepsl Kak
rnobanbHOM  9KocucTeMbl.  JlMHaAmMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LHUKIBI (yriaepoja, as3ora).
PurmuunOCTS siBNICHMI B Onochepe.

3oHanpHOCTE Ouochepsl. [ToHsaTe o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jleca, CMEIIAHHbIE M IIMPOKOJHMCTBCHHBIC JIE€Ca, CTENH, CaBaHHBI,
MYCTBHIHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimMmar, pacTUTENbHBIA U
KUBOTHBI MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIUS KHBBIX CHCTEM, OIICHKAa MX PECYpCHOTO MOTEHIMANa M

o6uochepHbIx QyHKIUN

7.6

DKOJOTUYECKHe KPU3UCH M MX NMPUUYMHBL. BosnmelicTBue denoBeka Ha 6uocdepy.
3arpsi3sHEeHUE BO3IYIIHOU cpeabl. OxpaHa BO3Ayxa. 3arpsi3HEHHE BOJHOW CPEJIbI.
Oxpana BoaHBIX pecypcoB. Pa3pymenue nmoussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenune kiumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTENbHBIM M JKUBOTHBIA Mup. OxpaHa
PacTUTEIBHOIO U >KUBOTHOrO Mupa. OCHOBHBIE NMPHUHIMIIBI OXPaHbl IPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiemble mpuponanbie Ttepputropun (OOIIT).
borannueckue casibl 1 300J0THYECKHUE TAPKH.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUs YEJIOBEUECTBA U IPHUPOJBI.
PanmonaneHOoe  mpUpPOJONONB30BAaHME U COXpaHEHHE  OMOJIOIHMYECKOIo

pazHooOpa3ust 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucremsl U npouecchl; 10 kiace. yrinyOoieHHoe
ooyuenne TepemoB A.B., IletpocoBa P.A. OGmiecTBO ¢ OrpaHUYEeHHOMN
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cuctemsl u miporeccsl; 10 kimace. yrimyOiaeHHOE

obyuenue. TepemoB A.B., Iletpocora P.A. OG11ecTBO ¢ OrpaHHYCHHOM

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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