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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o y4eOHOMY Kypcy "MpPaKTHUKyM peIIeHUs 3aJad Mo oO0miei
Ovonoruu" Ha ypoBHE cpeAHero obmiero odpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanproro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
Oepneparun», @I'OC COO, Kouuenmuu mnpenogaBaHus ydeOHOro mpeameTa
«buonorusi» W OCHOBHBIX IMOJOXEHUN deaepalibHON paboueld MporpamMMmsl
BOCITUTAHUSI.

Cornacao nonoxenusim GI'OC COO mnpoduiibHble yuyeOHBIE MNPEIMETHI,
u3yJaeMble Ha YTIIYOJIEHHOM YypOBHE, SIBIIIOTCS CrocoOoMm muddepeHanim
oOy4yeHHs Ha YpOBHE CpeHEro oOIero oOpa3oBaHUs M TMPU3BAHbI 00ECICUYUTH
IPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIKUM, CpEIHUM
npo(eCcCHOHANIBHBIM U BbICIIMM OOpa3oBaHHEM. B TO ke Bpemsi KaXIblil U3 3TUX
y4eOHBIX TPEAMETOB JIOJDKEH ObITh OPUEHTHUPOBAH HAa MPHOPUTETHOE PEIICHHE
00pa30BaTEeNbHBIX, BOCHUTATENBHBIX M PAa3BUBAIOIIMX 337a4, CBS3aHHBIX C
npodoprueHTaeil 00yJamuXcsl U CTUMYIHPOBAHUEM HHTEpeca K KOHKPETHOMN
o0jacTi HAy4YHOrO 3HAHUS, CBSI3aHHOTO € OWMOJIOTMEW, MEIULMHOM, 3KOJIOTHEH,
IICUXOJIOTHEN, CHOPTOM MJIM BOEHHBIM JEJIOM.

N3ydenne y4eOHOTO Kypca Ha yriayOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYyYalOIUXCd K TOCIHEAYIOMEMY TMOMYYCHHIO OHMOJIOTHYECKOTO
oOpa3oBaHMsI B By3aX U OpraHu3alMsIX CpeAHEro MpodecCHOHATIbHOTO
oOpazoBanusi. OCHOBY €ro cojaepKaHHsl COCTaBISIET CHUCTEMa OMOJIOIMYECKHUX
3HAHUW, TIOJYYEHHBIX NPU U3YYEHHUH OOYYaAIOUIMMHUCS COOTBETCTBYIOIIMX
CHUCTEeMAaTUYECKUX pas3JesioB OWONOTMM Ha YpPOBHE OCHOBHOTO  OOIIETo
oOpazoBanus, B 10—11 knaccax 3Ty 3HaHUA NMOTYYaAIOT Pa3BUTHE.

VYueOHbIi Kypc TIpuU3BaH  OOECICUYUTh OCBOCHHE  OOYYarOIIUMUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJEH, MPHUHIIMIIOB W TPaBWJ, JIEKAIIUX B
OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O CTPOCHUH,
MHOTr000pa3 U OCOOCHHOCTSIX KIIETKH, OpTraHu3Ma, MOMYJsAlNU, OHOIeHO03a,
DKOCHCTEMBI, O  BBIJAIOIIUXCSA  HAYYHBIX  JOCTHIKCHHSX, COBPEMEHHBIX
WCCJICIOBAHMSIX B OMOJIOTUH, IPUKIIATHBIX aCTIEKTaX OMOJIOTMYECKUX 3HaHu. J[7s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTHH Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO0 MaTepHalia B COACPKAaHUH MPOTPAMMBI
no OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHS
TOM uiau MHOW oOjacTH OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[lenr u3yuenuss yuyeOHOTO Kypca «IIpakTUky™m pemieHus 3agad Mo oOIiei
Ovonorum» —  OBJAJEHUE OOYYalOIIMMHUCS 3HAHUSIMH O  CTPYKTYpPHO-



(GYHKIIMOHATBFHOW OpraHU3aIlMU XKUBBIX CHCTEM Pa3HOrO paHra u MpUOOpETeHHE
YMEHHM UCTOJB30BaTh 3TU 3HAHHS B (POPMUPOBAHUM HHTEpECA K ONMpeAeTEHHON
o0nacTu Tpo(eCCHOHATEHON JeATEeILHOCTH, CBS3aHHOW C OWOJOTHMEH, WU K
BBIOOPY y4eOHOI0 3aBeJCHUS JJIs MPOIOJKEHUS] OMOJIOTMYECKOTO 00pa30BaHMUS.

JlocTikeHne ey U3yd4eHusl 00eCreyMBaeTCs PEIICHUEM CIICYIONINX 3a/1au:

OCBOEHHUE OOYYAIOMIMMHUCA CHUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHUEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOTrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALNs, BUA, OMOTE€01EeH03, OMocdepa); 0 BEIIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXcs C METOJAaMU TO3HAHHUS >KUBOM TMPUPOIBL:
UCCIIEIOBATEIbCKUMUA  METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OHMOJOrMM, SMOpPUOJIOTMM U OWOJIOTMUM pPa3BUTHUS, TEHETHKU WU
CEeNIEKIINM, OWOTEXHOJOTUU W CHUHTETHYECKOW OWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHUS  OMOJOTHYECKHUX
uccienoBaHuii B Jlabopatopur W B mOpupoae (HaOMIoJeHue, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaZIcHMEe OOyYaloIMMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJWTb,
aHAIIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJMKOM; YCTAaHaBIIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3MI0POBBIO  OKPYXKAIOLIUX  JIIOJIeH; OOOCHOBBIBATH W COONIOJATH  MEpbI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUIa MOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIEC HAyYHBIE OTKPHITUS B 001aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI HHTENIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSIMH W COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JoTuei
OMOJIOTMYECKOTO UCCIIeIOBaHUS, MIPOBEICHUS HKCIIEPUMEHTAIbHBIX
WCCIICIOBAaHMM, peIIeHUs] OMOJIOTUYECKUX 3a/1a4, MOJACITUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy 00yYarOIMXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE SKOJIOTUYECKOM,
TEeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TMPUPO/IE;
WHTETpaIH €CTECTBEHHO-HAYYHBIX 3HAHUH;



npuoOpeTeHrne  OOyJaroIIMMHUCS  KOMIIETEHTHOCTH B palMOHAIBHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, YKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3I0POBBS
OKpYXKaIOIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieyeHne 0€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BbIUAMHBIX CUTYaIUsAX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMMUCS
WHIUBUyaIbHON o0OpazoBarenbHON TPaeKTOPUH, CIoCOOCTBYIOIIEH
nocyeayonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTyaJIbHBIMUA HHTEPECAaMH M IIOTPEOHOCTSIMH PErHOHA.

OO6m1ee yncao 4yacoB, OTBEJICHHBIX Ha u3yuyeHue Kypca B 10 kimacce — 34 gaca
(1 gac B HexemO).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCS ¢ YIETOM CHEIU(UKU €ro COJAep KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHWS B  OpPTaHM3AIUSAX  CPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTU4YecKux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJTHCHUH TPOSKTHBIX M YYEOHO-HCCIIEAOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEIACIACTCS ydUTEJIEeM Ha OCHOBE HMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble HUMH  NPOOJIEMBI.
@yHIaMEHTaJIbHbIC, NPUKIAAHBIE W IIOWCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosiornei. 3HaueHue OHOJOTUM B
IIPAKTUYECKOM JIESITEIBbHOCTH YEJIOBEKA: MEIULHHE, CEIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE MPUPOBI.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

JXuBble cuctemMbl Kak OpeaMeT u3ydeHust Ouonoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JAUCKPETHOCTb U LEJIOCTHOCTD,
CJIO)KHOCTb M YHOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd JHKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIIETOYHBIMH,
TKaHEBbIN, OPTaHU3MEHHBIMH, IIONYJIALMOHHO-BUIOBOM, DKOCUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOUCXOIAIINEC B KHUBBIX
cuctemMax. OCHOBHbIE TpPHU3HAKH >KUBOro. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yyenue xuBbIX cucteM. MeToasl Ouosornueckoir Hayku. HaOmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucuMon u
HE3aBUCUMOM mnepeMeHHOW. IlmaHmpoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynpTaroB. IIpMuMHBI HMCKaKEHUSA pE3yJIbTaTOB JKcrnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

Tema 3. Xumuueckasi Opranm3anus KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOPHUTENA, pEareHTra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue monumepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB O0elnKkoB. CTpyKTyphl O€JIKOBOM MOjeKyibl. [lepBuuHas
CTpyKTypa Oenka, TMenTuaHas CBS3b. BTopuuHas, TpeTWdHas, YETBEPTHUUHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapuabl, Ucaxapu/ibl, OJIUTOCaxapyuabl U MOJUCAXAPU/IBIL.
OOmuit  maaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOmMe cBOKWCTBa OMOIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CtpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. Jlpyeue uyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoONekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cunme3s OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

Tema 4. CTpoenne U QyHKIUM KJICTKH.

Kierka — cTpykTypHO-QYHKIHMOHANIbHAS €IUHMIIA >KUBOro. Vcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOKECHHUS COBPEMEHHOH KJICTOYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJISIDPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METo MEYEHBIX aTOMOB, AU(epeHInanbHOe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanHvix
K1emokK. DIEKTpOHHAasT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

Tumbel KJIETOK: JyKapuoTHueckas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHre MpoKapuOTHYSCKOM KeTKH. KieTouHas cTeHKka OakTepuid B apxen.
OcoOeHHOCTH CTpPOCHHsI TeTepoTpo(PHONW U aBTOTPOGHON MPOKAPUOTUIECKUX
KJIETOK. MecTo 1 pojib MPOKApUOT B OMOIIEHO3aX.

Crtpoenue U (byHKIIMOHUPOBAHHUE AYKapUOTHUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BEHIECTB Yepe3 IIa3MaTUYecKyto MeMOpaHy: MacCUBHBIN
(muddysus, obneru€énnas auddysus), aKTUBHBIA (TMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MemOpanbl. Pabota Hatpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (¢aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMH KIETOYHOW CTEHKU PACTCHHMA, TPUOOB.



[Huromnaszma. [{uro3omns. [{utockener. J[Buxenue nutormiazMbl. OpraHou bl
kieTkd. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), ammapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIMH. B3anuMOCBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTku. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHast QpyHkuus ammapata [onbmku. Moodugurkayus denxos 6
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame [ onvoxcu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyosu pactutenbHbIX KieTok. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIBI  KJIETKM:  MHUTOXOHJIPUM,  IUJIACTHJIBI.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIMH MUTOXOHIpUN M 1actui. llepBuunsle,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIIMX PACTCHU.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Qunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KJIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounbrit
neHTp. CrpoeHne U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybdboukamu. MomopHvie 6enxku.

Anpo. O6omouka siapa, XPOMATHH, KapHOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — TUCTOHBI. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
MPaucnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Tema 5. O0OMeH BelecTB M NpeBpalIeHUe JHEPIHHU B KJIETKe

AcCUMHWIIALINS U AUCCUMUIISILIUS — IBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIH. YyacThe KHUCIOpojJa B OOMEHHBIX
mpoiieccax. JHepreTuueckoe obOecrnedueHne KieTku: mnpeBpamieane ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUuid KJIETOYHOTO
Metabonusma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aTOpOB. benku-
AKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocuHTes.
AHOKCUceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJI0poriacToB B mpolecce
dorocunteza. CeroBasi u TeMHOBas dazbl. Pomoosixanue, Csz., Cs. u CAM-munuvl



gdomocunmesa. IlponyktuBHOCTH oTOCHHTE3a. BimsHue pa3nudsbx (HaKTOpOB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIINE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpoKeHHS M HX
WCITOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIe3HEH.

AnpoOHbIe OpraHU3MBI. Oranbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIEIUICHUE TITIOKO3bI.

buosiornueckoe OKMCIECHNE, WU KJIETOYHOE AbIXaHue. Posib MUTOXOHApHI B
npoleccax onosgornyeckoro okucienus. uknmnueckue peakuun. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epadueHma npomoros. Cunmes
AT®D: paboma npomonuoi ATD-cunmaszwi. [lpeumyiiecTBa a’poOHOrO MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPGHEKTUBHOCTh SFHEPTETUUECKOTO OOMEHa.

Tema 6. HaciiencrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunrtes3a. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW MH(popManuu. [ eHeTnyeckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmnsi
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptbeix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKUCHOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U DYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepona (®. XKako0, XK. Mano). Moaekynsprvle mMexanuzmvl IKCAPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuit. CITN, COVID-
19, conmanbHbie U METUIIMHCKUE MPOOJIEMBI.

Tema 7. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnusa. WMutepdaza u mMutos.
OcobeHHOCTH TIpolieccoB, MpoTekarmux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIBI UHTEP(DA3BI.



Martpuunbsii cunre3 JAHK — permmumkanuda. Ilpuanuner perumkannu /IHK:
KOMIUIEMEHTAPHOCTh,  MTOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexanuzm permukanuu JITHK. Xpomocombl. CtpoeHue xpomocoM. Termomepsl u

TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHbelii  HaboOpbsl  XpoMocoMm. ['omonoruunbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue ximetku — wmuto3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX

nporeccel. Tunel Mmuto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUE
MHUTO34.

Perynsiuusgs MUTOTHYECKOrO LUKIA KIETKU. [IporpamMmupyemas KieTO4YHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHadbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
K1emKay — ououHgopmamuyeckue mooenu QYyHKYUOHUPOBAHUS KILEMKU.

Tema 8. CTpoenue u pyHKUHMH OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH  CTPOEGHHMSI U JKU3HENEATENbHOCTH  OJHOKIJIETOUHBIX
opranu3moB. bakrtepuu, apxeuw, OJHOKJIETOYHbIE TIpUOBI, OJHOKJIETOUHBIE
BOJOPOCIH, APYrue MpOTUCTHL. KONOHHAIBHBIE OPTAHU3MBI.

B3anMoCBsI3p 4aCTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1esnoe. ['omeocras.

Tkanu pacreHuil. TuIBI pacTUTENBbHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAs, TMPOBOJMAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpPOEHHS,
(GyHKUMNA U PacloIOKEHHs TKAHEH B OpraHax pacTEHUH.

TkaHU KMBOTHBIX M Y€JOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COEUHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PYHKUMHA U
PACIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHEpaTMBHBIE Opranbl pacteHuid. OpraHsl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUSI KOCTEN.

JIBr>keHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHME MHOIOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI,  YIVIEKHCIOIO ras3a W
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne KMBOTHBIX. BHyTpHumnosocTHoe n
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI



NUIIEBAPUTENBHOTO TpakTa. llumeBapurensHbie xenmes3wl. lIumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J{prxanne >kuBoTHBIX. {uddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe ApixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMS JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpIxarenpHas cucTEMa dYenOoBEeKa. MeXaHW3M BEHTWDALMM JETKUX Yy ITHUL] U
MieKkonuTaromux. Perynsmus apixanus. J{prxatenabHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHUIA.
TpaHcriopT BemIeCTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHbl
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. IDBOJIOLHOHHbIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u e€ peryssnus.

Brinenenne y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbsl BelaeseHus. PuipTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThl OPTAHOB BBIJEICHUS.
CBs13b IOJIOCTH TeNa C KPOBEHOCHOM U BBIJIETUTENBHON CUCTEMaMHU. Briienenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (QpyHKIIMOHHpPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3amura y OpraHM3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M WUCTHI MPOCTEHINIMX. 3alUTa Y MHOTOKIJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HUX MpPOU3BOAHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOpPaJIbHBIA MUMMYHUTET. BpoXn€HHbIH M NpuoOpeTEHHBIN creunduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celekTuBHOr0o ummyHuteta (I1. Dpmux, @. M.
bepuet, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ peryisnus |y OpramusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxumMocTe W peryianus y
pactenuid. PocToBbIE BelIECTBA U X 3HAYECHHE.

HepBHas cucrema u pediieKTOpHass peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednekropHas nyra. bezycioBHbIe U yCITOBHBIE pe(IIeKCHI.

['ymopanbHas peryisanus U SHAOKPHUHHAs CUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMoCBsA3b HEPBHOW M SHIOKPUHHOM cucTeM. [umnoTtaniamo-runodusapHas
CUCTEMA.



Tema 9. PasMHOXkeHNe U pa3BUTHE OPTAaHM3MOB

@opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  TMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHO)keHHe. [lonoBble KiIeTkW, uiau rametsl. Meiio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bruonorndecknii cMbICIT
M€i03a M IIOJOBOro mponecca. Meio3 W ero Mecto B KU3HCHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorene3 y uUBOTHbBIX. [10JI0BBIE KENE3HI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
ITOJIOBBIX KJIETOK.

OnnofoTBOpeHHE U AMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHs — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozenez — 00Ha U3 21agHbIX NPooOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu >MOpHOTEHE3a
JKUBOTHBIX (Ha mpumepe Jsarymiku). [poOnenwe. Tumbsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munsl
onacmyn. OcCoOEHHOCTU JpOOJEHHUS MIEKONUTAIOIUX. 3apOJbIIIEBbIE JIUCTKH
(racTpyssinug). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHUE 4YacTeil pa3BUBAIOLIETOCsA 3apojbllia (SMOpPHOHATIbHAS WHIYKLHSA).
3aknaaka IUTaHAa CTPOEHMST JKMBOTHOTO KAaK  PE3yJbTaT MEpPapXUUYECKHX
B3aMMOJICUCTBUII TEHOB. BrusiHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. IlocTomOpuoHanbHblii nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
IIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMyeckoe 3HA4Y€HHE NPSIMOrO M HEHNPSAMOIO
pa3BUTHS, UX PACHPOCTPAHEHHE B Npupone. THUmbl pocTa KUBOTHBIX. PaKTOPHI
PEryJsiuU POCTA JKUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHne m pasButue pacteHuil. ['amerodur m cropodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisILiMi OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

Tema 10. I'eHeTMka — Hayka O HACJIeJICTBEHHOCTH M HM3MEHYHMBOCTH
OPraHu3MoB. 3AKOHOMEPHOCTH HACJIEICTBEHHOCTH

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp OTedecTBEHHBIX YYEHBIX B Pa3BUTUU



renetukn. Paboter H. K. KomenoBa, H. Y. BaBunosa, A. H. benosepckoro, I'. .
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE€ TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTAsl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TCHETUKH: THOPUIOJOTUYECKHHA,  ITUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHuens — 3aKoH
eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. l{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanm3upyroniee ckpemmBanne. [[poMeKyTOUHBIM XapaKTep HACIIECIOBAHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

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

CuerieHHOe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJIEIOBAaHUE T[E€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHh. XPOMOCOMHAas
TEOPHUsI HACIIEACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMmeTHbId Moj. [ 'eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'eHoTun kak uenoctHas cucrema. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocTs. Onucras. [lomumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTHYECKUX TPOIECCOB, TOBEACHUS M KOTHUTUBHBIX (DYHKIIUMA.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— TApa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

Tema 11. 3aKkoHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (GopMUpoBaHMM (HEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIECICTBEHHAS.

MopaudukanuonHass U3MeHYUMBOCTh. Ponb cpeasl B (hopMUpOBaHHUU
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHBIN
psn u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoauUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYUBOCTh. CBOMCTBA TEHOTUIMMYECKON N3MEHYHUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.



KoMmOvHaTuBHAasT W3MEHUYMBOCTh. Mei03 M TIOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW N3MEHUYUBOCTU. POJTh KOMOMHATHBHOW H3MEHYMBOCTH B CO3JIaHUHU
TEHETUYECKOT0 Pa3HO00pa3us B peiesiax OJHOTO BU/IA.

MyTanimonHasi M3MEHYMBOCTh. BuIbI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
nUToIIa3mMaTudeckue myrtanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpudnHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIWSHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa u SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx Gakmopos 8
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

Tema 12. I'eHeTHKA YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHasi MporpaMma HCCIEIOBAHUSI T€HOMA
yenoBeka. MeTonbpl  M3y4eHUs ~ TEHETHUKH  YeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIN3HEIIOBBIN, HATOTCHETUYECKHUN, MOMYJISILIUMOHHO-CTATUCTUYECKHUM,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHbie 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
Oosie3HU 4YenoBeka. bolie3HW ¢ HACIENCTBEHHOM MpeApacloioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a0oieBaHUl 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSTHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITAaTOJIOTUsIM.

Tema 13. Cenexknusi opranu3mMoB. BHOTeXHO/I0THSI U CHHTETHYECKAs
OouoJiorus

JloMecTukanust W CeleKuus. 3apoKICHUE CEJNEKIMU W JIOMECTUKAIIHH.
Yuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ITaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wu3MmeHuuBoctTM H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMolIbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PannanmoHHpIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTyPHBIX



dbopm opranu3moB. Vcmonp30BaHME TEHOMHOTO PEIAKTUPOBAHHWS W METOJO0B
pexomOunanTHbIX JJHK mi1st momydenust ncxoqHoro Matepuana st CEJIEKIHH.

[Tomyuenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYENd U1 CO3JaHUs  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHLIX UCCAe008AHULL
nepeodosvlx uoell U nepcneKmueHbX MmexHoI02UlI.

OOBEKTHI, HCHOJIb3yeMblEe B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIEHE. Mukpoouosoruueckuii cuHte3. OOBEKTbl MHUKPOOMOJIOTUYECKHUX
TexHonorui. [IpouzBoacTBo Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM U MHCTPYMEHTOB LIEJICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuau3alus ¢W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHANbHBIX U NOAUKIOHATbHbBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKoHCTpyKuus
ANIEKIETOK U KJIOHUPOBAHUE >KMBOTHBIX. METO/I TpaHCIUIaHTALMKU SIAEP KIIETOK.
Texnonozuu 0300p06IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHATbHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TeHHas HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHCTpyupoBanue pekomOouHantHeix JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTokeHussT W TMEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXKEHEPUM.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOIEMbI TeHHON WHKEHEPHH.

Menumuackue Ouotexnonoruu. [loctrenomuas mudposas meaunuaa. [11P-
JIarHocTuKa. MeTaOoJIOMHBIM aHAIM3, TEHOICHTPUYCCKHM aHaau3 MpoTeoMa
YEJIOBEKA JUIsl OLEHKH COCTOSHUS €ro 340poBbs. lCronp30BaHHE CTBOJOBBIX
kieTtok. TaprerHas Ttepanusi paka. 3D-Oumoumkenepus mansg  pa3pabOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3/IaHUsl KOMIUIEKCHBIX



TKaHEW COYeTaHHUEM TEXHOJOTUH TPEXMEPHOro OMONMpHHTHUHTA U cKaddomauHra
JUTSL PEIICHUs 33a]a4 IEPCOHATU3UPOBAHHON METUIIHHBI.

Co3nannie BEKTOPHBIX BaKIMH C IENbI0 oOecredeHus] KOMOMHHPOBAHHON
3amuThl OT Bo3Oynutenedr OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkunonuposanuss PHK-conepkammx BUPYCOB, BBI3BIBAIOLIMX 0CO0O OMACHBIC
3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.



JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTAaThl JIOJDKHBI OTPa)kKaTb TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACUIUPEHHE KU3HEHHOIO OIbITA M OMbITA JESITEIILHOCTU B IpoOIiecce
peanu3anuyd OCHOBHBIX HAIIPaBJICHU BOCHUTATEIBHOW JEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:kaIaHCcKOT0 BOCIIATAHUS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KECHHE
3aKOHA W MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEACNATh COOCTBEHHYIO IMIO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCJIEAOBATEIbCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIIEHHS K MHEHHUIO OIMOHEHTOB MpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH TMEpe.l
Ponunoi, ropaoctu 3a CBOM Kpai, CBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTHX)eHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJIOTWH, TIOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHICKOTO HAPOJA;



c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOMN JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM U OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTH TEXHOJOIMYECKOM U COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3u4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  peau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIINICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpPhl: TNPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKAIOIIEU CPELBI;



OCO3HAHUE TI00aTBLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM W MyTed HX
pelieHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHOOpETacMble MPU HU3YYCHHUU OUOJIOTHUU
3HAHMST W YMEHUS TMpPU PEIICHUH NpoO0JieM, CBS3aHHBIX C PAIlMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

aKTUBHOE HENPUATHE JEHUCTBUM, MPUHOCIIIMX BpEl  OKPYKAKOLIEH
NPUPOIAHON cpejie, YMEHHE MPOrHO3UPOBATH HEOJIATONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIECHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUUECKOMN JIESITEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOIO Ha JIUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHUMaHUE CrnenuPuKu OHOJOTUM KaK HAyKd, OCO3HaHUA €€ pOoJiu B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyXKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsiemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JIa U3 TJI00ATBHBIX YKOJIOTHYECKUX MPOOJIeM U
obecrieueHus:  mepexojJa K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
WCITOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTMUECKUX 3HAHUM B IENAX
MOBBIINIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyEeMO
IPY U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JI1 aHajdu3a U
OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM M3MEHEHUH,



yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOYEHHMS HAa OCHOBE HAy4dHbIX (aKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO MTOJTYyYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENbHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelIeHus Ipo0JIeM B PEANIbHBIX )KU3HEHHBIX CUTYALNAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl BKIIOYAIOT: 3HAYUMBbIE ISl (hOPMUPOBAHUS
MUPOBO33pEHU  OOyYalOIUXCA  MEXAUCHUIUIMHAPHBIE  (MEXKIPEIMETHbIC)
OOlIIEHAYYHbIE TMOHATHUS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U
cnenuuKy METOJOB TIO3HAHUS, MCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, JHEPrusi, SBJICHUE, MPOLIECC, CHUCTEMa, HAY4YHBIM (akKT, MPUHIUII,
TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOIIOJICHUE,
U3MEpPEHUEe, OKCIEPUMEHT U JApPYrue); YHUBEpCAIbHbIE YueOHbIE JEHCTBUS
(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIE), 00€CIEeUnBAIOIINE
dbopmupoBanrue (YHKIIMOHAIBLHOM TPAaMOTHOCTH M COIMAIBHOM KOMIIETCHIIMH
oOydJarommxcsi;  CImOoCOOHOCTh  OOYyYalolMXCS  MCIOJb30BaTh  OCBOEHHBIE
MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

B pesynbrare wu3yueHus OHWOJIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpazoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI TO3HABATEIbHBIC
YHUBEpPCAIbHBIC YUEOHbIE AEHCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAJIbHBIC YUCOHBIC
JNEUCTBUS, PETryJATHUBHbIE YHUBEPCAIbHBbIC YyueOHbIE JEWCTBUS, COBMECTHAs
NEATEIIbHOCTb.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI MPOTPAMMBI CPEIIHErO OOIIero
o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBaajnenne YHHBEpPCATbHBIMH YueOHbIMU NMO3HABATEJILHBIMU
HeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cUHTE3a, CPaBHEHUSI, KjIaccu(uUKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITUSMM);



ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas NapameTpbl U KPUTEPUH HX
JTOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE TTOHITHS ISl OObSICHEHUs (DaKTOB U SIBJICHUIA
YKWBOW MPUPOBI;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MOJIEJIbHBIC cpeactBa IS IPEACTaBICHUS
CYILIIECTBEHHBIX CBSI3eH M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEYMH  pa3HOTO  poOJa,  BBIBICHHBIX B  Pa3IUYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pazpabarbiBaTh IUIAaH PEIICHUS MPOOJEMbl ¢ Y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE NTPU PELICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESTENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh TIOJIyYCHHbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh IEJICHAINIPABICHHBIN MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;



YMETb UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJEH, MpEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(POpPMALUH (TEKCTE Y4EOHOTO
nocoOusi, HAyYHO-TIONMYJIIPHOW JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
MH(POPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpPEICTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope Omosornyeckoil mHpoOpManu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPLICHCTBOBATh KYJIbTYpPy aKTUBHOTO HCIIOJIB30BAHUS Pa3JINYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMOJOrMYecKod HMHQPOpMALME: MPUMEHATh XHUMHUYECKue, (uanyeckue u
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIHOCTH;

BJaJE€Th  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JTUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEIIbHO BBIMIOJHEHUS MpejiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOaJibHble CpEJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTYalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHMMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:



NOHUMATh M HCIIOJb30BATh MPEUMYILECTBA KOMAHIHOW M WHIWBHUAYaTbHOU
pabOThI IPH peIIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NIPU PElIeHUHU Y4eOHO 3a1a4u;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTaBJISITh IUIAH JEWCTBHM,
pacnpenenarTb pojau ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJAJa M KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3UIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUA TNPOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH Yy4€OHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOUYTCHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H



OCHOBaHUM, UCIOIB30BaTh MPUEMBI peIEKCUH AJIsi OIEHKH CUTyalluu, BhIOOpa
BEPHOT'O PEILIEHUS;

YMETh OLEHUBATH PUCKM W CBOEBPEMEHHO NPUHHUMATh PEIIEHHUA MO HX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OPUEHTUPOBAHBI HA OOecnedyeHHe MpOoPUIBLHOIO
oOyuyeHus oOyyaromuxcs Ouosioruu. OHM BKJIIOYAIOT: crenuduueckue s
OMOJIOTMM Hay4YHBbIE€ 3HAHMS, YMEHUS M CIOCOOBI JEHCTBUUA 1O OCBOCHHIO,
WHTEPHpPETALUUA U NMPeoOPa30BAHUIO 3HAHUM, BUJIBI ICSITEIIBHOCTH IO MOTYYEHUIO
HOBBIX 3HAHUW M WX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B PEATbHBIX
JKU3HEHHBIX cuTyanusx. lIpeameTHbie pe3yabTaThl MPEICTABICHBI IO TOJaM
U3YUYECHHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HAayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
NO3HAHWM  3aKOHOB NOPHUPOABI U  pEUIeHMH NOpoOJieM  palMOHAIBLHOrO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIIMe OUOJIOTHYECKUE TEPMHHBI U TOHATUSA (KU3Hb, KJIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPETyJsus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuyenus (H. WM. BaBuioBa — o meHTpax
MHOrooOpa3usi M MPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHaensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunoga), IIPUHLIHATIBL
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaM{ HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCAHUE, HU3MEpPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

yYMEHUE BbIICNATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUUX B OPraHU3Max pacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATbHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXKIY OpraHOMJAMH KIETKH U HX
GYHKIASIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMH M CHCTEMaMH OpPTaHOB y pACTEHWH, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATarlaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHAIBHOTO PAa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dbakTopamu cpebl 0OMTaHUS,

YMEHUE BBISBJIATH OTIMYHUTEIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe pabdOThl, COOJOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
PE3YNBTATHI U JICNIaTh BHIBOBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OuoJioruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJWYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl HAa  YUYEHHYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnactu  OWONOrMM M MEIULMHBI  (KJIOHMPOBAHHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPECHME, HAIMpaBIEHHOE M3MCHECHHWE T'€HOMa M CO3JIaHWE TPAHCTECHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOJIaTh MO3HABATEIIbHBIHI
MHTEpeC, HalpaBJIEHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
NPOJOJDKEHHE OHOJOTHYECKOro O0pa3oBaHMs B  OpPraHM3ALUAX  CPEAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.



TEMATHUYECKOE ITNTAHUPOBAHHUE
10 KITACC

KonuyecTBo yacos
Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)

Kourpoubnbie | IlpakTuyeckue
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

n/m | MporpamMmbl Bcero

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

1 buoiorus kak Hayka 1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

2 JKuBble cucTeMbl U UX U3y4YEeHUE 3

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

3 XyUMHU4YecKast opraHu3anys KJICTKHU 2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

4 Crtpoenue u QyHKIMH KIETKU 3

bu6mmoreka [JOK

OOMeH BellecTB U MpeBpalleHue YHEPTUH https://m.edso0.ru/7f41c292

B KJICTKE https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

but6mmoreka [IOK
3 https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

HacnencrBennas undopmarnus u
peanu3anus e€ B KIETKe



https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/

http://school-collection.edu.ru

JKW3HEHHBIN TUKIT KJIETKU

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

Ctpoenue u GyHKIMH OpraHU3MOB

bu6mmoreka [JOK

https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f416720

Pazmuoxxenue u Pa3BUTHUEC OPraHnu3MOB

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

10

I'eneruka — HayKa O HaCJICACTBCHHOCTHU U
N3MCHUYMUBOCTHU OPraHU3MOB.
3aKOHOMepHOCTI/I HaCJICACTBCHHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

11

3aKOHOMepHOCTI/I HU3MCHYHUBOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

12

T'e”eTnka yenoBeka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru

13

CCJ'ICKI_II/ISI OpraHu3MoOB. buorexnonorusa u
CHHTETHYECKAst OMOJIOTHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
http://school-collection.edu.ru/
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
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IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero HU3yUYeHH s o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
Pemenue 3agau no reme «buosorus kaxk bubnuorexa [JOK
1 KOMIIJIEKCHAsl HayKa U KaK 4acThb 1 https://m.eds00.ru/863e6122
COBPEMEHHOTO OOIIEeCTBA https://m.edsoo.ru/863e632a
Pemenue 3agau mo remam «YpoBHU bubmuorexa [JOK
2 OpraHu3alyy )KUBOW MaTepUN», 1 https://m.eds00.ru/863e6122
«CBoiiCTBa KUBBIX OPraHU3MOB) https://m.eds00.ru/863e632a
3-4 Pemrenue 3aga4d mo teme «MeTobl 2 bubmunorexa [JOK
OUOJIOTHI https://m.eds00.ru/863e6122
bu6nmoreka [JOK
T —— https://m.eds00.ru/863e674e
5-6 HOTOMIH 2 https://m.eds00.ru/863e6b72
0710 https://m.eds00.ru/863e6870
https://m.edso00.ru/863e6d5c
bu6nmoreka [JOK
7.9 Pemenue 3amgau o reme «CTtpoeHue u 3 https://m.edso0.ru/863e6ff0
(GYHKITNH KIETKI https://m.edso00.ru/863e716¢
https://m.edso0.ru/863e6e88
bubmuorexa [JOK
10- Pemenne 3amad mo reme «OOMEH BeIIeCTB https.//e0.£d500.1/6636766¢
2 https://m.eds00.ru/863e7c98
11 Y TIPEBpAIllCHUE SHEPTUU B KIETKE

https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

12-
14

Pemenue 3amau Ha peanuzaiuio
HACJICJACTBEHHON MH(GOPMAIINH B KIIETKE

bubmuoreka [JOK
https://m.edso00.ru/863e796e

15

Penrtenue 3amad mo teMe « Ku3HEeHHBIN
LIUKJI KJIETKH

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

16

Pemenue 3anau no teme «Oprassl u
CUCTEMBI OpraHoB. TKaHu»

bu6mmoreka [IOK

https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edso0.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edso0.ru/863d1c90
https://m.edsoo.ru/863d28ca
https://m.edso0.ru/863d1e98
https://m.edso0.ru/863d2c08
https://m.edso0.ru/863d3842
https://m.edso0.ru/863d3842
https://m.edso0.ru/863d7d98
https://m.edso0.ru/863df606
https://m.edsoo.ru/863dfae8

17

Pemienne 3amad mo teme «Onopa TCIIa
OpTraHHUu3MOB. I[BI/I)KCHI/IC OpTraHnu3MOB»

bu6mmoreka [IOK

https://m.edsoo.ru/863d7fle
https://m.edso0.ru/863e10b4
https://m.edsoo0.ru/863e0d9e
https://m.edso0.ru/863e1398
https://m.edso0.ru/863e15f0



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863d115a
https://m.edsoo.ru/863d12ae
https://m.edsoo.ru/863d3cca
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d197a
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d28ca
https://m.edsoo.ru/863d1e98
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d7d98
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e15f0

18

Pemenne 3aaa4 110 TEMC «IIutanue
OpTraHnu3MOB. I[BIX&HI/IG OpraHnu3MOB»

bubmuoreka [JOK

https://m.edso0.ru/863d2320
https://m.edso0.ru/863d21c2
https://m.edsoo.ru/863d809a
https://m.edso0.ru/863d82ca
https://m.edsoo.ru/863d84fa
https://m.edso0.ru/863e231a
https://m.edsoo.ru/863e25fe
https://m.edso0.ru/863e2f9a
https://m.edso0.ru/863e30d0
https://m.edso0.ru/863e30d0

19

Pewenue 3amgau no reme «Tpancnopt
BEILECTB Y OPraHu3MoB. Beienenue y
OpraHU3MOB. 3alllUTa y OpraHu3MOB»

bubmuoreka [JOK

https://m.edso0.ru/863d2c08
https://m.edso0.ru/863d86¢c6
https://m.edso0.ru/863d8856
https://m.edso0.ru/863d89d2
https://m.edsoo0.ru/863d8d74
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edso0.ru/863e1942
https://m.edso0.ru/863e1d70
https://m.edsoo.ru/863ele9c
https://m.edso0.ru/863e20d6
https://m.edso0.ru/863e3f76
https://m.edso0.ru/863e4516
https://m.edso0.ru/863e4746

20

Pemenne 3agau mo teme «Pa3apaxxumMocts u
PeryJsius y OpraHu3MOB)Y

bu6mmorexa [IOK

https://m.edsoo0.ru/863d8f9a
https://m.edso0.ru/863d9260
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e



https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d21c2
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d82ca
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25fe
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863d2c08
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d8856
https://m.edsoo.ru/863d89d2
https://m.edsoo.ru/863d8d74
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e182a
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4746
https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863d9260
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e

https://m.edso0.ru/863dffOc
https://m.edsoo.ru/863e00ba
https://m.edso0.ru/863e0682
https://m.eds00.ru/863e0682
https://m.edsoo0.ru/863e098e
https://m.edso0.ru/863e0c36

bubmuoreka [JOK
https://m.edsoo.ru/863e81b6

21-

99 Permenue 3agau mo reMe «Pa3sMHOXKEHUE) https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edso0.ru/863e81h6

23- | Pemenue 3amau 1o reme «MHIUBHIyaTbHOES bubnuorexa [JOK

24 pa3BUTHE OPTaHU3MOBY https://m.eds00.ru/863e8436
bu6mmoreka [IOK

Pemenne reneTnyeckux 3agay Ha
25 5 https://m.edso0.ru/863e86f2
MOHOTHOPHIHOC CKPCILMBAHHC https://m.edsoo.ru/863e8878
26 Penienue reneTuueckux 3ajaayd Ha bubmuorexa [JOK
JUTHOPUIHOE CKPEIMBaHKE https://m.eds00.ru/863e89a4
97 PerieHne reHeTHYECKHX 33134 HA but6morexa IIOK
CIIETUICHHOE HAacJIeI0BaHUE MPU3HAKOB https://m.eds00.ru/863e8c60
28 Perienne reHeTUYECKHX 33134 HA but6mmoreka [IOK
CHEILICHHOE HACHEIOBAHNE ¢ IOIOM https://m.edso0.ru/863e8c60
https://foxford.ru/wiki/biologiy
a/vzaimodeystvie-neallelnyh-

29- | Pemenne reHeTHYECKHUX 3a7a4 Ha :

N genov?ysclid=Im384yvmmm2

30 B3aNMOIEHCTBHUE T'€HOB

41955075



https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://foxford.ru/wiki/biologiya/vzaimodeystvie-neallelnyh-genov?ysclid=lm384yvmmm241955075
https://foxford.ru/wiki/biologiya/vzaimodeystvie-neallelnyh-genov?ysclid=lm384yvmmm241955075
https://foxford.ru/wiki/biologiya/vzaimodeystvie-neallelnyh-genov?ysclid=lm384yvmmm241955075
https://foxford.ru/wiki/biologiya/vzaimodeystvie-neallelnyh-genov?ysclid=lm384yvmmm241955075

Pemienue 3agau no reme «3aKOHOMEPHOCTH bubnmoreka [JOK
31 1
U3MEHYHUBOCTH)Y https://m.edsoo.ru/863e8efe
2 Pentenue 3amau mo teme» [ eHeTrka . Bu6uorexa LIOK
HICIIOBCKA» https://m.eds00.ru/863e8d78
Pemenue 3agau no reme «Cenexuus bubmmoreka [JOK
33 OpraHu3MoOB. BUOTEXHOJIOTHS U 1 https://m.eds00.ru/863e9214
https://m.edsoo.ru/863e9336
Oo0oleHre ¥ cucTeMaTh3alus 3HaHui 10
34 | kypey
OBHIEE KOJIMYECTBO YACOB I10 34
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