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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeaMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi paspaboraHa Ha ocHOoBe DenepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konmenuuu npenoaaBaHus ydeOHoro mpeamera «buomorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonénHoro ypoBHs u3ydeHus (10-11
KJIACChI) SIBNISICTCSI OJIHUM M3 KOMIIOHEHTOB MpeaMeTHon obnactu «EctecTBeHHO-
HayuyHble TmpenMeTsl». CoriacHo mnonoxkenusM DPI'OC COO mnpodunbHbIE
yueOHbIe TPEeIMEThI, 3ydyaeMble Ha yriayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mubdepennanuun 00ydeHUST Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUsS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTUX YYEOHBIX TPEAMETOB JODKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTENbHbBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JICJIOM.

[Iporpamma nmo yueOHoMy mnpenmety "buonorus" maét mpeacTaBiieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YpPOBHE, OIpenenseT 00s3areabHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKAHUE, €r0
CTPYKTYpUpOBaHHE IO pa3ienaM U TeMmaM, paclpelelieHHe TIO0 Kiaccam,
PEKOMEHIyeT TOCIEeI0BATEIbHOCTh HM3y4YeHUs y4yeOHOro Marepuajia ¢ Yy4EToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTo MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwatomuxcsi. B mnporpamme 1o Ouonoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C M3yY€HHUEM OHOJOTMU Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHPOBAHHBIX Ha (POPMHPOBAHME €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHU O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOUICHHMsS] K OKpYy)Kawolled NpupoaHoi cpene. B
nporpaMMe Mo OWOJIOTUM Tak)Ke TOKa3aHbl BO3MOXHOCTH y4YeOHOIro IMpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4JaronmMxcst MO OCBOCHHUIO COJIEpKaHUs OHOJOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepuiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacuMpeHre W yriiyOJieHHe 3HAaHUW 00ydYaroluxcsi O >KUBOW MPHUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUUA W OHOJOTUU Pa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

Nzyuenne ydebHOro mnpeamera «buonorus» Ha yriyOleHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYECHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M  OpraHu3alusx  CPEIHEro
npodeccruonanbHoro oopazoBanusa. OCHOBY €ro coJiepKaHusl COCTaBIIsIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, MOJYYEHHBIX NP H3YYEHUU  OOYyYarOIIMMHCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3Tu 3HaHUA TOJY4YarOT pa3BuTHe. Tak,
pacmMpeHsl U yriyojieHbl OHOJIOTMYECKHE 3HaHMsS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX IKU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS ITPUKIIATHOTO U MMOMCKOBOIO
XapakKTepa, KOTOpPble MOXHO HCIIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OUOJIOTWYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IOJYYEHHBIMH OOYYaIOIIUMUCS NpPU HU3YyYECHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaAKTEPHBIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUsi OMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
M3Y4YalOTCSi OCHOBBI MOJICKYJSIPHOW M KJIETOYHOM OHMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTMU PA3BUTUSI, TEHETUKA U CEJIEKUUH, OMOTEXHOJOTUH U CUHTETHYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHWUKE, 300JIOTHH,
aHatoMuu, (usmonoruu uenoseka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii  npeaMer  «buosnorus» mpu3zBaH  00€CNEUUTh  OCBOEHHUE
00y4aroUMHUCS OMOJIOTUYECKUX TEOPUH U 3aKOHOB, U1, IPUHIIUIIOB U MPaBUJI,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MH MU OCOOCHHOCTSX KIJIETKHM, OpraHu3Ma, MOMYJIsSIuH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIAAHBIX aCIEKTaX OMOJOTHMYECKUX 3HAHUM. [
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydJaromuxcs K OHOJIOTHH Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACpKaHUHU MPOTrpamMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBIICHUSI U Pa3BUTHS
TOM WIM HMHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
YU€HBIX B PEIICHUE BAKHEUITUX OMOJIOrMYECKUX U SKOJIOTUYECKUX TTPOOIIeM.



[enp uzyuenus yueOHoro npeamera «buonorus» Ha yriyOlI€HHOM YpOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBHON JESITENTbHOCTH, CBSI3aHHOW C OuoyoruMeld, Win K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa30oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CICIYIOIINX 3aa4:

OCBOEHHUE OOYYAIOIIUMHUCA CHUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSIX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUpa; O
CTPOEHUHU, MHOT000pa3uM U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONYJIALHNS, BUJ, OUOreOLEeH03, Onocdepa); 0 BHIAAIOUIUXCS OTKPBITUSAX
Y COBPEMEHHBIX MCCIIEOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYarolmMXCsi C METOJaMU IO3HAHMsI MKUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHOJOTHH, SMOpPUOJIOTMM U OWUOJOTHMH Ppa3BUTHUSA, TE€HETUKH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTHH);  METOJlaMH  CaMOCTOSITEIBHOTO  TMPOBEACHUS  OMOJOTHYECKHX
UCCleNoBaHUM B JabopaTtopun W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBIaficHNe OOydYaloIMMHUCS YMEHUSIMU: CaMOCTOATEIBHO  HAXOJIWUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMU U  3KOJIOTMYECKUMHU
npobyieMaMu YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpYXKalIlel MNpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MOPOBBI0  OKPY)KAIOIIMX JItOJIeH; OOOCHOBBIBAaTH W  COONIOAATH  MEpBI
npodritakTHKA WHGEKITMOHHBIX 3a00J€BaHNl, MpaBUIa TTOBEACHUS B MPUPOJIC U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HEEATEILHOCTH B UPE3BBIYAMHBIX
CUTyallsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI NHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOIECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSIMU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JOoTHeH
OHOJOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHrs] OMOJIOrMYEeCKUX 3a7a4, MOJIECIMPOBaHUSI OMOJOTUYECKUX
O00OBEKTOB U MPOIIECCOB;



BOCIIUTAHUE Yy 00YYaIOIUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
1EJIOM U K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IFeHEeTUYECKOM TpPaMOTHOCTH, OOIIeHl KyJIbTYypbl TOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHue  OOYYarOIIMMHUCS  KOMIIETEHTHOCTH B PAIMOHAIHEHOM
IPUPOAOIIOIL30BaHUN (COOMIO/ICHNE TIPaBUJI TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOchephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbS
OKpyXaromux JroAed (coOmrogeHuss Mep npodumakTukd — 3a00JeBaHUMH,
obecrieueHre OE30MACHOCTH JKU3HEACATEILHOCTH B YPE3BBIUAWHBIX CHUTYAIUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPaeKTOPHUH, criocoOCTByOIIEH
nocieaywnemMy npohecCHOHAIBHOMY CaMOOMpPEACICHUI0, B COOTBETCTBUMU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHElu(pUKU €ro COJAep KaHWs W HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro  00pa3oBaHWS B OpPraHMU3AIUSAX  CPETHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYeCKUX paboT. Taxxke ydactue
OOy4YaromMXcsl B BBIMOJIHEHUH TMPOEKTHBIX M Y4eOHO-MCCIEA0BATENbCKUX PadoT,
TEMaThKa KOTOPBIX OMPENEISeTCSs y4uTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocyapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MNPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[PAKTUYECKOM JEATEIIBHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO35MCTBE,
IIPOMBIILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBus,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabnuupsl U cxembl: «CBsi3b OUOJOTUM C JPYrMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEIOCTHOCTb,
CIOXXHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOIAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme xuBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3ydenue xuBbIX cucteM. Meroapl Omonormdeckoil Hayku. HaOmromenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. llondarue o 3aBucuMoin u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUST PE3yJbTaTOB JSKcrnepuMeHTta. llonartue
CTATUCTHYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opraHusma», «bwmoreomenos», «buocdepa», «MeTtombl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHME i  IPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM U KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

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

O6opynoBaHHEe: CBETOBOM MHKPOCKOIN, MHKpPOIpenapaThl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomarorpadus, aektpodope3, auddepeHaIbHoe HeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIoperyasanuu. MuHepaibHble BEIIECTBA KJIETKH, WX OMOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMMHOKHUCIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTuyHasi, YETBEPTHUUHAS
cTpykTypbl. JleHatypauus. CoiictBa OenkoB. Kiaccudukanuss — OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoasl. MoHOCaxapuapl, AUCaXapyibl, OJIMTOCAXapUAbl U TIOJIUCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, CTEpoHIbl. buomormdeckue QGyHKIANA
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [Ipuanun kommuiementapuoctu. IlpaBmio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
kietrke. [pyeue wykneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrtpykTypHas OuoJiorusi: OMOXUMUYECKHe U Onou3ndecKrue MCCIeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. Komnviomepuwiii ouzauin u
Opeanuyeckul cunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHre MoJeKyn JHnuaoB», «HyKIEeMHOBBIE KHUCIOTBD»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000PyI0BaHKE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopuass  paGora  «lccrmenmoBaHue — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuoruyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.



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

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUUYECKOM KJIETKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcHopT BelecTB vepe3 IIa3MaTHUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
cteHka. CTpykTypa v QyHKIIMHU KIETOYHON CTEHKH PACTEHHI, TpHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kietku. OnHoOMeMOpaHHBIE OPraHoOUbl KIETKH: JHAOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOrO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHOIUIA3MATHYECKUIN
petukynyM. CekperopHas ¢yHkiusa anmaparta ['onsmku. Moougurayusa 6enrkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoocoenue mumoxondpuii u niacmuod. Cumouozcenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TUJIACTUABI  (POTOCHUHTE3UPYIOMIMX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocombl. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. Kierounsri
nentp. CrTpoeHwe U JBWKEHHUE JKIYTUKOB U PECHUYEK. MUKpOTPYOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCnopm.

Krnerounsle BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpanun



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

Tabmuupbl u cxembl: «CTpoeHUE 3SYKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHNe NPOKAPUOTHIECKON KIETKNY.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEPUAIbHBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIN3A B
PACTUTENIbHBIX KIETKAX).

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

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecredeHue KieTku: mpeBpameHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CUHTE3 OPraHUYECKHX BEHIECTB B KIeTKe. DOTOCHUHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmyvl U NUSMEeHmMbvl peakyuoHHo2o yeumpa. Poiap XJIOpOIIacToB B IpoLecce
dotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsHMe pa3nuyuHbIX (HAaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEMOCHHTES. PaznooGpasue OpPraHU3MOB-X€MOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENH OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN ATaN. I THMKOINU3 — OECKUCIOPOIHOE PACUIEIUIEHUE TITHOKO3bI.

buonornyeckoe okuclieHHUEe, WIH KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHIL B
npoiieccax ononoruyeckoro okucienus. [{uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszel. IlpeuMmyniecTBa a’poOOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

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

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», «DHEPreTHUECKUu 0OMen», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

Jlaboparopnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMUIa3bl UK KaTalasbl)y.

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

JlaGopaTopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacieacrBeHHass uHGOpMaLMs U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHte3 PHK. IlpuHumme
TPAHCKPUIIIUU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIEIHHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocuHTe3a Oenka. KomupoBanwe aMHHOKHMCIOT. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
POKApHOT U IYKAPUOT. Perynsuus akTUBHOCTH TF€HOB y MpOKapuoT. ['umote3a
onepoHa (®. Kako0, XK. Mano). Moaekynapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynrayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-
19, coumanbHbie 1 MEAULIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

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

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

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetnyeckuii  (MMOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKUI ) IEPUO b HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nporneccel. Tunel muto3a. KapnoknHe3 n nuToknmHe3. buosorndeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «lL{ugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

O6opynoBaHuEe: CBETOBOM MHUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yuenne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabGota «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTAHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS U IKU3ZHENEATENbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4ACTEN MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIMHoe 1einoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Ye€JOBEKAa. TWIMbI KUBOTHBIX TKAHEW: SNUTENIHAJIbHASL,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTaHOB KMUBOTHBIX U 4eJOBEKa. OYHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKJIETOYHBIX PaCTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. [luTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. [[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema u4elioBeka. MeXaHu3M BEHTWISUUM JIETKUX Yy NTUI U
MJIeKoUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TI0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIMOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. @OuibTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHUE MOYM Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amMTa 'y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHEBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanmutenbHble OTBETHI OPraHu3MOB. Posb BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucrema u peduiekTopHas peryjsius y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HIAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmunpel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHre JNHCTOBOM IUIACTUHKWY», «TKaHW >KMBOTHBIX», «CKEIET YeIOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosioctHeie», «CxeMa  TWTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHMIl pa3HBIX OTMAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u 0eIKoB Moj edcTBreM (GepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPAILUK OMBITOB M0 U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEN paCTCHUI».

JlabopaTopHasi padora «/3yueHne TKaHEeW JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3zmHoOkeHue. [lonoBbie KIEeTKH, WM rametbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii CMbICIT
M€i103a M TIOJOBOro Impouecca. Meilo3 W €ro Mecto B KUZHEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opooaenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUlaHA CTPOCHUSI JKMBOTHOIO KakK  pe3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(baKkTOpOB OKpYyKaroleh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE€ 3HAYEHHE MPSMOr0 W HEMPSIMOIo



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepnoapl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. J[BOIIHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJaluyd OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXEHUD», «Pa3MHOXKEHUE XJIaMHIOMOHAIbI», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOE pa3ButHe», «Pa3BuTHE MalCcKOoro xyka», «Pa3Buthe capaHum,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTEHUN,
«CTpoeHune ceMsH OOHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHLEKJIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKIY.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHIUX
PaCTEHHI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4e€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Paboter H. K. Komemosa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA W PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASI JIMHUSI, THOPUIbI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuast paGora «JIpozopuna Kak OOBEKT TEHETHYECKHX

VCCIIEIOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens — 3aKkoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKkOH pacUICIUICHUs MPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YMCTOTHI raMeT.

AHanmzupyouiee ckpemmBanue. [[poMeKyTOUHbIM XapaKTep HACJIEIOBAHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJICIOBAHUSI  ITPU3HAKOB. [{uTtonoruueckue  OCHOBBI  JUTHOPHUIHOTO
CKpCIIIMBAHUSI.

Cuerniennoe HacienoBanue npusHakoB. Paboter T. Moprana. CuerneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTnueckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHMYECKUIT KOHTPOJIb PA3BUTHs PACTEHHM, >KMBOTHBIX WU YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TIApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
M3MEHEHUS HACJIEACTBEHHOM HH(OPMAIIUU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuiel u cxemsl: «IlepBblit U BTOpoil 3akoHBI Menaens», « TpeTuid 3akoH
MeHnnens», «AHanu3upymouiee CcKpelmuBaHue», «HemomHoe noOMUHHUpPOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe TNPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXECTBEHHBIN AIUIEIN3M», «B3auMOIECTBUE TEHOBY.

O6opynoBanue: MojeNlb JJid JEMOHCTpAllMd 3aKOHOB €IMHOOOpa3us
THOPUIOB TIEPBOTO TIOKOJICHWS W PACHICTUICHWS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUS IMPU3HAKOB, MOJIEIb A
JEMOHCTpPAllMM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTnyeckas pabGora «l3ydyeHue pe3yabTaTOB MOHOTMOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «M3ydyeHue  pe3yslbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MonudukanuonHas u3MEHUMBOCTh. Ponb cpeasl B (popmupoBaHuu
MOAU(PUKAIIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmoHHas KpuBas (B. Horanncen). CpoiicTBa MOIu(DUKAMOHHOU
M3MEHUYUBOCTH.

['eHoTHIIMYECKAast N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKOM N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTaIllMOHHASI.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3aHUU
Tr€HETUYECKOr0 pa3Hoo0pa3us B Mpejesiax 0JJHOro BUIA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUATOIUIa3MaTuYeckue mytauuv. CoOMaTHUYEeCKUE W TMOJIOBbIE MyTaluuu. [IpuyunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIMSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO Tpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYEeCKUx Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

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

Tabmuubr u  cxembl: «Bunpbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTD, «Mernosy,
«OmnoaoTBopeHuey, «l'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Bumbl myTanmii».



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

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

Tema 14. I'eHeTHKa YesiOBEKA

Kapuorun uyenoeka. MexayHapoaHas IporpaMMa HCCIEAOBAaHUS T€HOMA
4yelmoBeka. MeTonbpl  M3y4E€HUs ~ TIE€HETHMKH  YeJIOBEKAa: TIEeHEaJOTMYeCKHM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I1P-ananu3a. HacieacTBeHHbIe 3a00JIeBaHUs YeslOBEKa. [ €HHbIE U XPOMOCOMHBIEC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPepacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4enoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThI UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKarolieh cpennl. [ eHeTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJOTUSIM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3YYEHUS] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3sMoB

JloMecTukanuss W celeKuus. 3apoKICHUE CEJNEKIMU W JIOMECTUKAIIHUM.
VYuenue H. U. BaBummoBa o lleHTpax mnpoOMCXOXIEHUS HW MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, MmopoAa, ITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
npousBoAMTENIed MO MNOTOMCTBY. OTOOp MO TE€HOTUINY C TOMOIIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. Vcrnosb30BaHME T€HOMHOTO PEIAKTUPOBAHHMS M METOJ0B
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana sl CeJIeKIUU.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpeIllMBaHue, WM ayTOpuauHr. l'erepo3uc u ero npuuuHbl. Mcmnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX  pOJAWYed sl CO3JaHUs  HOBBIX COPTOB W THMOpPUJIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEeMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeooswvix uoetl U nepCcneKmueHblX MexHoL02UlL.

JlemoHcTpanuu

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

Tabnuiel U cxeMbl: «I{eHTpbI MPOUCXOXKICHHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOW HW3MEHUHUBOCTH,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlabGoparopHasi padora «/3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHoJI0TMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHrne, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeHEe. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LEJIECHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUYaroIIMecs B MPpUPoie OMOCUHTETHYECKUE MY TH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcrnonp30BaHME TalulOWJOB B CEJNEKUMU pacTeHUi. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texunonocuu  0300posreHusl, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO2O
DPA3MHOICEHUS CENIbCKOXOZAUCTEEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoOCTH)KEHHsT W NEpPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  MHXXCHEPHH.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouorexnonoruu. [loctrenoMuas uudposas meaununa. [1LP-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIoBeKa Ui OLIEHKH COCTOSIHHMSI €ro 310pOBbs. MCIIOJNIB30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTtaHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «lcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

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

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haluyue  NpPagoCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MPOTPAMMBI IO OUOJIOTHH JTOCTHUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JEATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJIEC B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOT0O OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JE€SATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

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

YMEHHUE YUYWUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/]ad, YBaXKUTEIbHOTO
OTHONIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUCKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIYXXKEeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHUE YMOIMOHAIIBHOTO BO3/ICUCTBUS KUBOM MPUPOIBI U €€ IEHHOCTH;



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

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOTy YU :

NOHMMAaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nyeckKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepam npodecCuOHATbHOW JeATEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIeCO00pa3HOE OTHOIICHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00ATBHOTO XapaKTepa JIKOJOTHUYECKHX MpOoOJeM W IMyTed X
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUsI TPU peHIeHud NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);

aKTUBHOE HENPUATHE JEHUCTBUM, MNPUHOCIIIMX BpEl  OKpYKAKOLIEH
NPUPOAHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KME PA3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIPaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHNE S3BIKOBOM M UYHUTATENbCKOW KYIBTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

NOHUMaHUE Ccrnenu@uKku OUOJOTUM KakK HayKd, OCO3HaHUsA €€ pOJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedueHrss HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOITNXCS JAHHBIX C HENBIO MOTYYCHHsI TOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yiabTaThl OCBOCHHs ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, sIBJICHHUE, MPoLece,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OSKCIHEPUMEHT W  JpYrue);
yHUBEpCalbHble Yy4eOHbIC JeWcTBUS (MO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), oOecrieurBaroIme dbopmupoBaHue GyHKIMOHATBEHOM
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCaIbHBIC YICOHBIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEUCTBUS, PETYJIATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

WCITOJIB30BaTh IMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  pa3sHOTO  poAa, BBIABIEHHBIX B Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MPOoOJeMbl ¢ Yy4ETOM aHaM3a WMEIOIIMXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEIATEIBHOCTH M0 MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLUAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMU U METOAMM,

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHbII MOUCK IMEepeHoca CPEeACTB U CIOco00B
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpejlaraTb OPUTHMHAIBHBIE MOAXOJbI M PEIIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(GOPMAILMIO pa3IMYHbIX BUIOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpopManry, HEOOXOAUMOM ISl BBITIOJHEHHS YU4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  MpeACTaBICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Mmpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpMYJbl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJaJ€Th  HABbIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoll TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBaTh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN JIPYTUX YYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOIEHUS U B3aUMOJEWUCTBHUS, NMOHUMAThH
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHUs TPYNIOBbIX (POPM B3aUMOJECICTBUS NPU peIIEHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C Y4YETOM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ [IOCTMKECHHIO: COCTaBJISTH IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMMH:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX ACHCTBUSX M MOCTYIKAaxX IO OTHOLIEHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMBIX JICMCTBUM UM MBICIUTENBHBIX TMPOILECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;



NpUHUMATh MOTHUBBI W apryMEHThl APYrMX IMpU aHalIu3e pe3yJbTaToOB
NEeSTEeIbHOCTH;

3) npuHsATHE CeOsl ¥ IPYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TTO3UIMH IPYTOro YeIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  oOyueHuss  oOydaronuxcss — Ouomornv. OHHM  BKJIIOYAIOT:
crenuduyeckue Ajisi OMOJIOTUN HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUYE€OHBIX, a TAKXKE B
pealbHbIX KWU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MNPEICTABIEHBI IO
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOTKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  PEIICHUH TMpobJieM  paluoOHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaralIire ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeETa0o0JIu3M, TOMEOCTa3, CaMOpPETyJSIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. W. BaBuioBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(eaHOOOpa3usi TOTOMKOB TEPBOIO TMOKOJICHMS, PACIICIUICHHS, YACTOTHI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaens, TOMOJOTHYECKUX pAJIOB B
HAaCJIEICTBEHHOU U3MEHUYUBOCTHU H. n. Basuiona), [P UHLIUIIBI
(KOMILIEMEHTapHOCTH );



BJIAJICHUE OCHOBHBIMU METOJAaMH HAyYHOIO IO3HAHUS, MCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYHICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pAaCTEHUU, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, )KHUBOTHBIX M YEJOBEKa, OMOJOTHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUs,
aBTOTPO(HOIO U rerepoTpoHOro TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHUOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  HMHJIMBUIYaJbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHes3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpPTraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHUEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pAacCTEHHM, *UBOTHBIX M YEJIOBEKa M HUX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTENbHbIE TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIupys Ledb HCCICIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHUE Y4YacTBOBAaTh B Yy4E€OHO-UCCIIENOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(EPEHIIUSIX;

YMEHHUE OLIEHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouomormu ¥ MEAUIMUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE



OIJIOJIOTBOPEHHE, HAIpPaBIEHHOEC W3MEHEHHWE TeHOMa M CO3/JaHHe TPAHCTCHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccuoHambHOU
JESATCIIBHOCTH B 00JIACTH OWOJIOTMH, MEIHMIIMHBI, OMOTEXHOJOTHH, BETCPUHAPHH,
CEIIbCKOTO XO3SHCTBA, MMUIIEBON MPOMBINIJICHHOCTH, YIITyOJIATh ITO3HABATCIIHHBIHN
WHTEpEC, HAIPaBJICHHBIN HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHM3AIMsIX CpPETHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUA.
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10 KJIACC

KoanuecTBo 4acoB

Ne
n/
n

HaunmeHoBaHMe pa3aeiioB Koutpo
U TeM IPOrpaMMbl Bcero JIbHbIE
padoThI

IpakTu
yecKkue
padoTshI

JuiekTpoHHbIE (UG pPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

JlonmosHUTENBHAS
uHpopmanus

buonorus xak Hayka 1

dokchopa-yaeOHuK
https://foxford.ru/wiki/biologiya/nauka-
biologiya-metody-izucheniya-biologii

4,8, 10

JKuBble cucTteMsl U UX
H3y4YeHue

https://foxford.ru/wiki/biologiya/otlichie
-zhivogo-ot-nezhivogo-opredeleniya-

4,6

Buosorus xieTtku 2

XuMuyecKasi OpraHu3arus 10
KJIETKHU

Crpoenue u pyHKIIUH
KIIETKH

OOMEH BEILECTB U 9

0.5

https://foxford.ru/wiki/biologiya/obschie
-printsipy-stroeniya-kletok-kletochnaya-
teoriya-pro-i-eukarioty

https://foxford.ru/wiki/biologiya/himiche

skiy-sostav-zhivyh-organizmov-
mineralnye-veschestva-voda

Ddokchopa-yaeOHuK
https://foxford.ru/wiki/biologiya/stroenie
-kletok-eukariot-odnomembrannye-
organelly-yadro
https://foxford.ru/wiki/biologiya/stroenie
-kletok-eukariot-nemembrannye-
organelly
https://foxford.ru/wiki/biologiya/stroenie
-kletok-eukariot-dvumembrannye-

organelly
https://foxford.ru/wiki/biologiya/obmen-

4,8



https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/nauka-biologiya-metody-izucheniya-biologii
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/otlichie-zhivogo-ot-nezhivogo-opredeleniya-ponyatiya-zhizn
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/obschie-printsipy-stroeniya-kletok-kletochnaya-teoriya-pro-i-eukarioty
https://foxford.ru/wiki/biologiya/himicheskiy-sostav-zhivyh-organizmov-mineralnye-veschestva-voda
https://foxford.ru/wiki/biologiya/himicheskiy-sostav-zhivyh-organizmov-mineralnye-veschestva-voda
https://foxford.ru/wiki/biologiya/himicheskiy-sostav-zhivyh-organizmov-mineralnye-veschestva-voda
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-odnomembrannye-organelly-yadro
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-odnomembrannye-organelly-yadro
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-odnomembrannye-organelly-yadro
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-nemembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/stroenie-kletok-eukariot-dvumembrannye-organelly
https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-atf

[10 ITIPOT'PAMME

MPEBPALLEHUE DHEPTUU B veschestv-energeticheskiy-obmen-rol-atf
KJIETKE
Hacnencrsennas https://foxford.ru/wiki/biologiya/stseplen
7 nHpOpMaLKs U peanu3aiis 9 0.5 noe-nasledovanie-genov- 4,8
eé B KJIETKE hromosomnaya-teoriya-nasledstvennosti
. https://foxford.ru/wiki/biologiya/kletoch
8 KM3HEHHBIN UK KIETKU 6 1 .. 4
noe-delenie-mitoz
C

9 TpOeHHE U (PYHKITUH 17 15 4.8
OpraHU3MOB
Pa3zmHoxeHue u pazButue https://foxford.ru/wiki/biologiya/vidy-

10 8 1.5 . . 4.8
OpraHu3MOB razmnozheniya-bespoloe-razmnozhenie
I'enernka — Hayka o

11 HACJIEICTBEHHOCTH U 2 0.5 4,8
N3MCHYNBOCTHU OpFaHI/ISMOB

https://foxford.ru/wiki/biologiya/pervyy-

12 3axonomeproctn 10 1 zakon-mendelya-tipy-vzaimodeystviya- 4

HaCJIEICTBEHHOCTH
allelnyh-genov
3aKOHOMEPHOCTH https://foxford.ru/wiki/biologiya/vidy-

13 6 1 ) 3 . 4
U3MEHYHBOCTHU nasledstvennoy-izmenchivosti

14 T eHeTHKA eT0BeKa 3 05 h-'['[DSZ//fOXfOI’d.I’L-J/\-IVIkI/bIO|OQIva/2adaChI 4

-i-metody-genetiki-cheloveka
https://foxford.ru/wiki/biologiya/genetic

15 Cenekiusi opraHu3MOB 4 1 heskie-osnovy-selektsii-zakon- 4,6,10

gomologicheskih-ryadov

16 buorexuonorus u 4 4,6 10
CHUHTCTHUYCCKAs 6I/IOJ'IOI‘I/I${

17 PesepBHOE Bpemst 1

BIIEE KOJIMYECTBO UACOB
OBbII] O CTBO CO 102 13



https://foxford.ru/wiki/biologiya/obmen-veschestv-energeticheskiy-obmen-rol-atf
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/stseplennoe-nasledovanie-genov-hromosomnaya-teoriya-nasledstvennosti
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://foxford.ru/wiki/biologiya/kletochnoe-delenie-mitoz
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/vidy-razmnozheniya-bespoloe-razmnozhenie
https://foxford.ru/wiki/biologiya/pervyy-zakon-mendelya-tipy-vzaimodeystviya-allelnyh-genov
https://foxford.ru/wiki/biologiya/pervyy-zakon-mendelya-tipy-vzaimodeystviya-allelnyh-genov
https://foxford.ru/wiki/biologiya/pervyy-zakon-mendelya-tipy-vzaimodeystviya-allelnyh-genov
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/vidy-nasledstvennoy-izmenchivosti
https://foxford.ru/wiki/biologiya/zadachi-i-metody-genetiki-cheloveka
https://foxford.ru/wiki/biologiya/zadachi-i-metody-genetiki-cheloveka
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov
https://foxford.ru/wiki/biologiya/geneticheskie-osnovy-selektsii-zakon-gomologicheskih-ryadov

[1] LeneBbimM mpuoputerom Ha ypoBHe OOO sBIsIeTCs co3/1aHKe OJIaroNpPUATHBIX YCIOBUHN I Pa3BUTHSI COIUATBHO 3HAYMMBIX OTHOIICHHUH
IIKOJILHUKOB U, MIPEXK/I€ BCETrO, IICHHOCTHBIX OTHOIIICHUH:
1. K cembe Kkak enagnotl onope 6 JcusHu Yei08exka u UCOYHUKY €20 CHACTbsL,
2. K mpyoy kax ocHO8HOMY CHOCOOY OOCMUIICEHUSI IHCUSHEHHO20 ONa2ONONY4Us 4elo8eKd, 3anocy e20 YCHeUlH020 NpoheccUuoHaIbHO2O0
camoonpeoeneHus: U Ouyujerus Y8epeHHOCMuU 8 3a8MmpauiHem OHe;
3. K ceoemy omeuecmay, ceoeil manou u donvuioti Pooune xak mecmy, 8 KOMOpOM 4YelogeK 8blpoC U NO3HAIL Nepevle paoocmu U Heyoaul,
KOMOpAs 3a6ewana emy npeoKamu u KOmopyro HyJiCHO obepe2ams,
4. K npupoode kax ucmouHuKy JiCU3Hu Ha 3emiie, OCHO8e CaMO020 ee CYueCmEO8aHUs, HYyHcOauelcs 8 3auume U NOCMOAHHOM GHUMAHUU CO
CMOPOHYL YeNoseKa;
5. K mupy kax enagnomy npuHyuny 4eio8eqyeckoco OOWenCUumus, YCl08Uuro KPenkou OpyicObl, HANANCUBAHUS OMHOWEHUN C KOJLIe2dMU NO
pabome 6 OyOyuiem u co30anusi 61A2oNPUIMHO20 MUKPOKIUMAMA 8 C80eli COOCMBEHHOU ceMbe;

6. K 3HaHusAM Kak WHTEUIEKTyalbHOMY pecypcy, oOecredynBamomeMy Oyayliee 4YeIoBeKa, Kak pe3yibTaTy KpOIOTIWBOTO, HO

YBIIEKATEIILHOTO y4eOHOTO TPYAa;
7. K kynomype kax oyxoeHomy 6oeamcmey o6uecmea u 8a3CHOMY YCI08UI0 OWYUEHUs YeTI08EKOM NOTHOMbL NPOACUBAEMOU HCUSHU, KOMOPOe
oarom emy umeHue, My3viKd, UCKYCCMBO, meamp, meopuecKoe CamMoBbIPANCEHUE,
8. K 300po6bio Kak 3a102y 001201 U AKMUBHOU JHCUSHU HeN08eKd, €20 XOPOULe20 HACMPOeHUs U ONMUMUCIUYHO20 832704 HA MUD,
9. K oxpyscarowum 1100sm Kak 6e3YCIO8HOU U AOCOMOMHOU YEHHOCMU, KAK PABHONPABHbIM COYUAIbHbLIM HAPMHEPAM, C KOMOPbIMU
HeobX00uMo 8blCMpauUBams 000podcelamenvhble U 63AUMONO00EPAHCUBAIOWUEe OMHOWEHUS, O0alowWue UYel08eKy pacocmsv O00WeHUs Uu
no3eoaswUe u3beeams 4yecmea 0OUHOUeCmad;,
10 K camum cebe kak xo3sesam ceoell cyobObvl, CamoOnpeoensitouuMcs U CamopeatusyouuMcs TUYHOCMAM, OMEe4aOWUM 3d C80e

cobcmeenHoe 6yoyuee.



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka B KonTposabHubie IIpakTuyeckue
cero
padoThbI padoTsbI

Buomorus kak KoMIjiekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

2 JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1

HcTopust OTKPBITUS U U3YyYEHUS! KIICTKH.
Knerounas teopus

MeTtoab! MOJIEKYJIIPHOM U KIIETOYHOM
6uonoruu. [IpakTnueckas pabora
«M3y4yeHne MeTo/10B KJIETOYHON OHOJIOTHUH
(xpomatorpadus, snexTpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»

6 XUMHAYECKUH COCTAB KIIETKHU 1

MI/IHepaJ'II)HBIG BCIICCTBA KIICTKHU, UX
Ouosoruyeckas poiib

Opranuyeckue BelecTBa KIETKH — OEJIKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne
O€EJIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peaKuuii»

CgoiicTBa, K1accupuKanys U QyHKIUN
0enKoB

10 Opraandeckue BenecTBa KICTKH — 1




YTJIEBOIbI

OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

11
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)

13 Crpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozunTpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKOH KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOU B! KIETKH.

19 [IpakTuueckas pabora «M3yuenune 05
JIBY)KEHUS IIUTOTIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIACTH L. JIabopaTopHast 05
paborta «VccnenoBanue mia3Monnsa u '
JIeTIa3MOJTN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Crpoenue u GyHKIUH s7pa

23 CpaBHHUTENIbHAS XapaKTEPUCTHKA KIETOK 0.5




sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHUS KIICTOK Pa3IMYHbIX
OpTraHU3MOBY

24

ACCUMUITSITIVS ¥ TUCCUMIIISLINS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl oOMeHa
BemecTB. JlabopaTopnas pabora
«M3yveHune KaTamuTHYeCKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

25

DepMEHTaTUBHBIN XapaKTep PeaKkui
KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCHUIa BOAOPOA B
PacCTUTEIbHBIX U JKUBOTHBIX KJIETKAX)

0.5

26
27

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

30

31

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB (OTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.
JlaGopatopHas pabota «CpaBHeHUE
IPOIECCOB OPOXKEHUS U JBIXAHUS

AdpoOHBIE OPTraHU3MBL. JTaIlbI
HHEPreTHUECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI




33

Peakuuyu MaTpu4HOro cuHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpaucusus u e€ Tarnbl
36 KomupoBanue amuHokucnot. Poib
pubocom B OmocuHTe3e Oenka
37 Opranuzaius reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3iaHue MOJenu BUPyCca»
40 BupycHrble 3a001eBaHus YeI0BeKa,
JKUBOTHBIX, PACTCHUN
41 HanorexHomornu B OMOJIOrMY U METUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsnii cuntes JTHK
Xpomocomsl. JIaboparopHast pabora
44 «3ydeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»
45 JleneHue KJIETKM — MHUTO3
Tunsl kneTok. KapruoknHe3 U HTUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOIIpemnapaTax)»
47 Perynsiums »KU3HEHHOTO LIMKJIA KIIETOK
48 OpranusMm Kak eUHOE LIEJI0e




Tkanu pacrenuii. Jlaboparopuas pabora

49 . - 0.5
«M3y4yeHune TkaHeH pacTeHU
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas pabota «3ydeHue TkaHei 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas
51 pabota «/3ydyeHue opraHoB IBETKOBOT'O 0.5
pacTeHus
52 Ornopa Tena opraHu3MoOB
53 JIBI>KeHNe OpraHn3MOB
54 [TutaHnue opraHu3MoB
55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbHas cucTeMa 4elloBeKa
56 JIpIxaHue opraHu3MoB
57 JIpIxaHWe MO3BOHOYHBIX )KHBOTHBIX U
YyesoBeKa
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB
59 KpoBeHocHas cucTtemMa mo3BOHOUHBIX
YKUBOTHBIX U YEIIOBEKa
60 Brienenne y opranuzMoB
61 3amuTa y OpraHu3MoB
62 NMMmyHHas cucTema uyeioBeka
63 PazapaxuMocCTh U perynsmus y
OpPTraHU3MOB
64 ['yMopanbHas perymsius 1 SHIOKpUHHAS
crcTeMa KUBOTHBIX M YelloBeKa
65 DopMBbI Pa3MHOKEHUST OPTAaHU3MOB




66

[TonmoBoe pa3zMHOKEHUE

67

68

Metiios

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTa
«V3yueHne cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MHUKPOIIpETIapaTax»»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

PocTt u pa3BuTHe KHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apObIIIeH
MTO3BOHOYHBIX YKHBOTHBIX

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OPraHOB
Pa3MHOKEHHUs BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

74

75

76

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmuia kak
00BEKT TEHETUYECKUX UCCIIENOBAHUI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4yeHue pe3yapTaToB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIb!"

L[I/ITOJIOI‘I/I‘ICCKI/IC OCHOBBEI MOHOFI/IGpI/II[HOI‘O

0.5

0.5




CKpEILMBaHUS

Amnanusupyroiee ckpenmpanue. Hemomunoe

77 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [IpakTruueckas padora «M3yuenue 1 05
pe3yJIbTaTOB TUTHOPUAHOTO CKPEIUBAHUS '
y Ip030(HUITBI»

79 [{uTonmornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAaHUS

80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 1

81 XpoMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
PACTCHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH ITPU3HAKOB. Buibl 1
U3MEHUYUBOCTH

86 MonudukarmonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psia U BapUallMOHHAs
KkpuBas. JlaboparopHas padota

87 «MccnenoBanne 3akOHOMEPHOCTEN 1 05
MOIU(PUKAITMOHHOW U3MEHUYUBOCTH. '
[TocTpoenne BapuaIimoOHHOTO psa U
BapUALMOHHON KPUBOI»

88 ['eHOTHIIYECKAst U3MEHUNBOCTD. 1
KoMOuHaTHBHAS N3MEHUHUBOCTH

89 MyTtannoHHas H3MEHYUBOCTb. 1 05

[TpakTrueckas pabora «MyTarnuu y




Tpo30(hUIIbl (Ha TOTOBBIX
MHKpOTIperapaTax)»

90

91

3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBieHue 1 aHaIu3 POAOCIOBHOIN

0.5

92

MeToapl MEAUIIMHCKON T€HETUKHT

93

94

95

3HadyeHue MeIUIMHCKON M€ HETUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHnas pabota «3ydueHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJICKLIUH PACTCHUN»

0.5

0.5

96

JlocTr>KeHMs CeJIeKIUMN PACTEHUN 1
KUBOTHBIX. [IpakTiueckas padbora
«IIpuBUBKa pacTeHUI»

97

98

99

CoxpaHeHue, U3ydeHHe 1 NCIIOJIb30BaHHE
TE€HETUYECKUX PECYPCOB

BuoTexHonorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuyeckas padora
«3yueHne 00beKTOB OMOTEXHOIOTUI
OCHOBHBIE HaNpaBJIEHUS] CHHTETHYECKON
O6uosorun

0.5

100

XpOMOCOMHas U T€HHasl HHKEHEPUs




101 Menununckue OUOTEXHOJIOTUA 1

102 PesepBHbiii ypok. [ToBTOpeHue,

0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5




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

* buonorus. buonornueckue cucTemMsl U IPoLIECChl; yriayOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O06miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

buonorus/ Aemmiun .M., Cabnuna O.B., ®umman B.C. u ngp. / Iox pen.
[lIymuoro B.K., JIpimmuia I'.M. Yriy6nennsiit ypoens. 10 kimacc. AO

"UznarensctBo "[IpocBenienne", 2024.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

buonorus (yriny0aeHHslil ypoBens) : Peanmzanus tpedosannii ®I'OC cpeanero
oO1mrero oOpazoBanus : MeTogudeckoe mocooue st yuurens / [JILA. Tlapurytuna,
A.B. OBunnnukoB, O.B. KonscaukoB, C.M. I'narosnes]; nmox pex. JI.A.
[Tapuwrytuaon. — M.: ®I'BHY «UHCTHTYT

CTpaTeruu pa3BuTus oopazoBaHus», 2023. — 154 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://foxford.ru/wiki/biologiya






