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MOSACHUTEJIBHASA 3AIINCKA

[TIporpamMma mo yueOHomy mpenmery "buonorus" (manmee - Ouosmorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuum mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX NOJIOKEHUH (efepanbHON pabouelt mporpaMMbl BOCITUTAHMS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTtecTBeHHO-
HayuyHele TipeameTel». CornacHo mnonoxeHusm DOI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero ooOmero oOpa3oBaHUs W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEIHUM
001IMM, cpeTHUM TpOo(ecCHOHAIBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THUX Y4eOHBIX MPEAMETOB [OJDKEH OBbITh OPUEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00pa30BATENbHBIX, BOCIUTATENIbHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanrell oOydalolmuxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHe O
HeNnu U 3a7adax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YPOBHE, OnpeessieT 00s3aTebHoe (HHBAPHAHTHOE) MIPEAMETHOE COIEpKaHUe, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM W TeMaMm, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIeIOBATEIbHOCTh M3YyUYEHHsS] Yy4eOHOTO Marepuana c Y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mnporpamme mo Ouonoruu
peain30BaH MNPUHIUI IPEEMCTBEHHOCTH C HM3yYE€HHUEM OHOJIOTMH Ha YPOBHE
OCHOBHOTOo  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MpocCMaTpuBaercs
HaIlpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCITUTAaHWE OEpEeHOTO OTHOIICHHUS K OKPYXKAIIIeW NTpUpoAHoi cpeme. B
nporpaMme Mo OHMOJOTHMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro NpeIMeTa
«buonorusi» B peamuzamuu  TpedoBanniit DPI'OC COO Kk MIaHHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
(GOopMUPOBAaHUK OCHOBHBIX BHJOB yu€OHO-NO3HABATEIBbHON  JIESITEIHbHOCTU
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHWA OMOJIOrMYEecKOoro oOpa3oBaHUs Ha
YpOBHE CpeAHEro 00IIero 0opa3oBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimipeHre U yriayOJjeHue 3HaHHM OOydJarommxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.

N3yuenne yudebHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOLIEMY MOJYyYEHUIO
Omonmornyeckoro  oOpa3oBaHWS B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npogeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHUsS COCTABISAET CUCTEMA
OMOJNIOTMYECKUX  3HAHWW, TMIOJIYyYEHHbIX MpU  HU3YYEHUM  OOy4arolUMUCs
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ielOB OMOJIOIMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
pacimiMpeHbl U yriayOjaeHbl OWOJIOTWUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEICHUS IPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI Ul MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYCHUU
(bu3MKHN, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Ctpykrypa mnporpamMmbl 1o ydeOHoOMy mpeamery "buonorusa" oTpaxkaet
CUCTEMHO-YPOBHEBBIH W JBOJIIOLMOHHBIA NOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPraHU3allid, SBOJIIOIIMA OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHs Ouojoruyeckoro paszHooOpasus miaHersl. Tak, B 10 knacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOJIOTMM U
OMONOrMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTMU U CHUHTETHYECKON
OWONOTHY, aAKTyaIM3UPYIOTCS 3HAaHWS OOydJaromuXcs M0 OOTaHWKE, 300JI0THH,
aHatomMuu, (usuonsoruun uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yueHue o orocgepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00ECIEUUTb  OCBOEHUE
o0y4armuMucs OMOJIOTMUECKUX TEOpUN U 3aKOHOB, UCH, TPUHILIUIIOB U MPaBUII,
JIEXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISAINH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHMSIX, COBPEMEHHBIX
UCCJIEJOBAHMSIX B OMOJIOTMH, IPUKIIAIHBIX aCIIEKTaxX OMOJIOTMYeCKUX 3HaHuM. s
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrHHM Hapsagy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOT0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
1o OMOJIOrMM NPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEIN CTAaHOBJEHUS U Pa3BUTHUSA
TOM WMJIM MHOW 00sacTH OWOJIOTMH, BKJIAQJOM OTEUYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELLICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorus» Ha yriyOIéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHE YMEHUU
UCIOJIb30BaTh 3TH 3HaHMUA B (POPMHPOBAHUU HMHTEpeca K ONpene’aEHHON 00iacTu
npodeCCUOHANBPHON JeSTeNbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpY
y4eOHOTO 3aBEACHUS IS MTPOIOJDKEHHSI OMOJIOTHIECKOTO 0Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIIyOJnEéHHOM YpOBHE 00ECTIEUMBACTCS PELICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEHIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOIYJSAIMs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIOINXCSA OTKPBITUAX
¥ COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUY;

O3HAaKOMJICHHE OO0YyYaroluMxcsd C METOAAMM MO3HAHHUS >KUBOM NPUPOIbL:
UCCIIEIOBATEIbCKUMHU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUONIOTMM W OWOJOTHHM pa3BUTHA, TE€HETUKU U
CeNIeKLIMM, OWOTEXHOJIOTMH W CHUHTETUYEeCKOH OHOJOruM, MaJeOHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TNPOBENEHHS  OMOJOTHYECKUX
ucclenoBaHMii B Jabopatopur W B mpupone (HaONIOIEHHWE, W3MEpeHHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBNaJicHue OOy4YaloMMHUCA YMEHHMAMHU: CaMOCTOSITEIbHO  HAaXOAMTh,
aHAJTM3UPOBaTh U HCIOJb30BATh OMOJOTHYECKYI0 WH(GOpPMAIMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOH; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMMYECKHUMU H SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEYECTBA; OLIEHWBATH IOCJEICTBUS CBOEH AESITENBHOCTH IO
OTHOILLIEHHUIO K OKpY)KaloLIeH NPUpPOIHON cpene, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIoJel; OOOCHOBBIBATH M  COONIIONATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaliHbIX
CUTyallMsiX MPUPOJHOTO U TEXHOTEHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OUOJIOTHY;

pa3BuTHE y 00YUYaIOUIMXCS UHTEIJIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEMH
B IPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIAeMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BAHMS, HpOBEICHUS AKCIEPUMEHTAIILHBIX
UCCIIEIOBAaHUM, pelIeHns OMOIOTHYECKHX 3a/1a4, MOJIEIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YyYaIOMMXCS [IEHHOCTHOTO OTHOIICHUS K XHUBOU MPHUPOJE B
LEJIOM U K OTJEIbHBIM €€ 00bEeKTaM M SIBICHUSIM; (DOPMHUPOBAHHE IKOJIOTUYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeHd KyJIbTYphl TMOBEACHHUS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYUYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BAaHUH (COOIOACHHE MpaBWJI TOBEICHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(ephl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarolux Jojaed  (cobmoaeHus wmep mnpoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHre OE€30MAaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTyAJIbHON o0pa3oBarenbHON TPaeKTOPUH, CIoCcOOCTBYIOLIEH
nocyieayonemMy npo(ecCHOHaTIbHOMY CaMOOIPEIEICHUI0, B COOTBETCTBUHM C
WH/IMBUIYyaJIbHBIMU HHTEPECAMH U TOTPEOHOCTIMHU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHH Ha YIiayOJIeHHOM
yYpOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4€TOM CHEIU(PUKUA €ro COACpKaHUS U HAIpPaBICHHOCTH Ha
NpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHMA B  OpraHU3alUsAX CPEIHEro
PO EeCCHOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

O0s13aTeIBHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyIiayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OpPATOPHBIX M TpakTUdyeckux padoT. Takxke ydactue
00y4Jaromuxcsi B BBIMOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEeNOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCd y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBU.



COAEPKXAHUE OBYUYEHUS 10 KIIACC

Copnep:kaHue mporpaMMbl, BBIJICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapctBeHHoM utoropoii arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M H3ydyaeMble MUMH  TPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TMOWCKOBbIE HAy4YHbIE HCCJIECIOBAHUSI B
OHOJIOTHUH.

3HadeHure OMOJOrUU B (POPMUPOBAHMU COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. I[Ipodeccun, cBazanHbie ¢ Ouosorvei. 3HayeHUE OMOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MPOMBIILIEHHOCTH, OXPAHE NPUPO/IBI.

JdeMoHcTpauuu

[ToptpeTtsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
W. BaBuiios, H. B. Tumodees-Pecosckuii, J[x. Yorcon, @. Kpux, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMH C JIpPYrUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTh W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLHus,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3aluy KUBBIX CUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOIYJISILIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(OuoreonieHotuueckuii), O6mochepusiidi. Ilpomeccel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPU3HAKU >XKUBOro. Ku3Hb Kak (hopma CyIIECTBOBAaHUSA
Marepun. Hayku, nu3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM mniepemeHHOU. [lmanmpoBanme »skcnepumenTta. [locraHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3yapTaroB. [lpuuuHBI UCKaXEHUS PE3yJbTAaTOB »JKcnepuMmeHTa. [loHsatue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu

Tabmuubl u cxembl: «OCHOBHBbIE TMPHU3HAKU KU3HW», «buonornuyeckue
cucrembl», «CBOWMCTBa KHMBOW MaTepum», «YPOBHH OpraHu3aluyd KUBOU
npuponib», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI



OpraHOB 4YEJIOBEYECKOro opranuzmay, «bmoreorieHos3», «buocdepa»n, «Metoab
WU3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanme:  jmaboparopHoe  oOOpyJOBaHWE  JJII  IPOBEACHHS
HaOJII0/ICHUM, U3MEPEHHM, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIA >KuBoro. Kcropus
oTKphITHs KieTku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopust (T. I1IBans,
M. Hlnetinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISPHOM ¥ KJIETOYHOM  OWMOJOTHH:  MHUKPOCKOIIHWSA,
xpomatorpadusi, 37aeKTpodope3, METOJ MEYEHbIX aToMOB, auddepeHIraIbHOe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢urcuposanHvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npusicuznenHoe) uzyyenue Kiemox.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOM, «JIEKTPOHHBIM MHUKPOCKOID»,
«HcTopust pa3BUTHUSI METOJOB MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

IIpakTnueckass padora «l3ydeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadusi, snexrpodopes, auddepeHuaTbHOe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anusa KJIeTKU

XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINs], peareHTa, y4acTue B CTPYKTYPUPOBAHHUH
KJIETKH, TETUIOPETYIsIuu. MuHepaabHbIe BEIIECTBA KJICTKH, UX OWOJIOTHYECKas
poJib. PoJib KATHOHOB U AHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKA. buonornyeckue mnoauMmepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTyphl OenkoBoil MoJiekynbl. [lepBuunas
CTpyKTypa Oenka, TenTHAHas CBI3b. BTopwdYHas, TpeTWdyHas, YEeTBEPTUYHAS
cTpykTyphl. Jlenarypamusi. CaoiictBa OenkoB. Kiaccudukamuss — Oenkos.
buonornueckue GpyHkunu 6enkoB. IIpuonsi.

YraeBoasl. MoHOCaxapupl, AUCaxapyabl, OJIUTOCAXapUIbl U MOJTUCAXAPUIbIL.
OO0mumii 1IaH CTPOeHHUs W (PU3UKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUN yriIeBOIOB.



Jlununel. I'uapodunbHo-ruapododHbie cBoiicTBa. Kimaccuduxarnus munuaos.
Tpurnmuuepuasl, ¢ochonunuasl, BOCKH, cTepouabl. buonormueckue QyHKIUN
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOIYIIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIE€MHOBBIX KHUCIOT.
Hyxneotunpl. [puamun xommiemenTapuoctu. lIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenne u ononornyeckue Gpynkiuu JJTHK.
Bunel PHK. ®ynkuuu PHK B kietke.

Crpoenue monekynbsl AT®. Makpospruueckue cBsizu B moisiekyje ATO.
buonornueckue gpynkiuu ATD. BoccTaHoBIEHHBIE TEPEHOCYMKH, UX (YHKIIUU B
kietke. Jlpyeue wuyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvr cenomuxu, mpancKpunmomMuKky, NPOMeoMUKU.

CtpykrypHas Ouojorusi: OMOXUMHYECKUEe U OMOo(DHU3NUECKUEe UCCIETOBaHUS
cocTaBa U TNPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJeKkyn. MooenuposaHnue
CmMpyKmypbul 4 OQyHKYul OUOMOReKyl u ux Komniexcos. Komnvromepuwiti ouzaiin u
OpeaHudecKull Cunmes 6UOMONEKYIL U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

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

[unarpammer:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEKHBOM
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuupbl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJbl», «BellecTBa B cocTaBe OopraHu3moBy», «CTpoeHune
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHuEe MOJEKYI
yrieBosoB», «CTpoeHre MoJieKyn JunuaoBy, «HyKIeMHOBbIE KHUCIOTBHI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XMMUYECKas MocyAa U 000py0BaHUE.

JlaGopaTopHasi padora «O0GHapyxeHHE OCIKOB C MTOMOIIBI0O KAYECTBEHHBIX
pEaKLIH.

JlaGopaTopnass  paGora  «MccrmemoBaHWe — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenne u yHKIUN KJIETKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuotuyeckas. CTpykTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHUS KIETKH.

CtpoeHre mpoKapruoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
OcoOEHHOCTH CTpPOEHHSI TeTepOTpPOPHONM M aBTOTPOGHON MPOKAPUOTUYECKHUX
KJIETOK. MecCTOo U poJib MPOKapHoOT B OMOLIEHO3aX.

CrpoeHnue U (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKON



MeMOpanbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopt). Ilomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuto3. Jk3o1uTo3. Kinerounas
creHka. CTpykTypa U QyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rpruOoB.

[uromnasma. [urozomns. [lutockener. [IBuxkenune nuroriaazmbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar I'onbaxxu, JM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocssa3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKU. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanusm nanpaenenus o6eakos ¢ IIIC. CuHTe3 pacTBOpuMbIX OeikoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  DHIOIUIaA3MATHYECKUN
petuxkynym. CekperopHast QpyHkius anmapata ['onbmxu. Moougurkayus denkos 6
annapame [ onvoxcu. Copmuposka benkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIeTKe. Bakyosu pactutenbHbIx KieTok. Kietounslit cok. Typrop.

[TomryaBTOHOMHBIE ~ OpraHOMABI  KJIETKH:  MUTOXOHIPHUM,  IJIACTH]IBI.
Ipoucxooicoenue mumoxonopuii u niacmud. Cumodbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIUM MUTOXOHApPWUN W TuiacTuia. llepBudnble,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOMIMX  AYKApHOT.
X70pomIacTbl, XpOMOILUIACTHI, IEHKOIIACTHI BHICIIMX PACTEHUM.

Hemem6pannbie opranousl kiaeTku CtpoeHue u GyHKIUU HEeMEMOpaHHBIX
OpraHOUOB KJIIETKHU. Pu6ocombi. IIpomesxcymounvie Qunramernmul.
MukpodunaMeHTbl. Akmunosvle Mmuxkpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbiit
ueHtp. CrpoeHwe U JBWKEHHUE JKTYTMKOB U peCHUYEK. MUKpOTpyOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpO@UIAMEHMAMU U
muxpompyboukamu. MomopHule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OeNKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PpaCHOJIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKu 6 Mmumose. HoepHbiil
Mpaucnopm.

Knerounsle BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

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

Tabmuubl u cxembl: «CTpoeHUE 3YKapUOTHUECKOW KieTkn», «CTtpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTelbHOM  KieTku», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.



OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPONpEenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «lI3yueHue CTpPOEHMSI KIETOK pa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «3yueHrue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlabopatopHass paGora «JccnenoBanue miazMonM3a M JIEIJIA3MOJIM3a B
pPaCTUTENBHBIX KIETKaX.

IIpakTuyeckass  padora  «lI3ydyeHue  JBWIKEHUS  IUTOILIA3Mbl B
PACTUTENBHBIX KJIETKAX).

Tema 6. O0OMeH BellecTB M MpeBpPallleHUE IHEPTUH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIISL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecnedeHue KIeTku: mnpeBpaiieHue ATO B
oOMeHHbIX Tmporeccax. DepMeHTATUBHBIA XapakTep peakluil KIETOYHOIO
Metabonmu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOpPbl M OENKU-WHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEePMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BellecTB B KieTke. DOTOCHHTES.
Anoxcueennviti u okcueeHHwlli omocunmes y baxmepui. Ceemocodbuparowjue
nueMeHmbvl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJIOpomiacToB B IpoLecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue pa3auuHbIX (PakTOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buaesl Oposkenus. I[IponykTbl OposkeHHS M HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHbIE MHKPOOPTaHM3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AspobHbie OpPTaHHU3MBI. Oransl HYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOHOE PACHIETUIEHUE TITHOKO3bI.

buonornyeckoe okucieHne, WK KIETOYHOE JAbixaHue. Poiab MUTOXOHApUHN B
nporeccax ouonoruueckoro okucienud. Luknuueckue peakunu. OKUCIUTETHLHOE
dochopunupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonunou ATD-cunmasel. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BelecTB nepes] aHadpoOHbIM. Dh(DEKTUBHOCTH YHEPTETUIECKOT0 OOMEHa.

JdeMoHcTpauuu



[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuipt u cxembl: «@OTOCUHTE3», «DHEpreTuuecKuii ooMen», «bruocunres
oenkay, «Ctpoenue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME JISI MPUTOTOBICHHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGopaTopnass paGora «/3yueHue  KaTaJIUTUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabGora «/3yueHue (HEepMEHTATUBHOIO paCIIEIICHUS
IIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue 1mpolueccoB (oTocuHTe3a H
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MTPOIIECCOB OPOKEHUS U JbIXAHU.

Tema 7. HacaencrBennasi uHgopmManus 4 peajn3anus eé B KIeTKe

Peakuuu matpuuHoro cuHtesa. [IpyHIMI KOMIUIEMEHTApPHOCTH B PEaKLUAX
MaTpUYHOTO CHUHTe3a. Peanuzanus HacneAcTBeHHON MHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUINLMHU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpaucasus u e€ stansl. Yuactue TpancnoptHeix PHK B OuocunTese Genka.
VYcnoBusa OmocunTeza Oenka. KoaupoBanwe amuHokucior. Pombp pubocom B
OonocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzalus TeHOMa y
MPOKApUOT U 3YKapUOT. Perynsinus akTUBHOCTM T€HOB y NpokapuoT. ['mmoresa
onepona (. XKako6, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPECCUll 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
pOIIECCOB B KieTke. KieTounblii romeocTas.

Bupycel — HekneTounbie GOpMBbI KU3HU U 00IUratHeie nmapasutsl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbill YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, 6axmepuoghazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasd.

Bupychsie 3aboneBaHust 4yenoBeka, kuBOTHbIX, pactenuit. CITN, COVID-
19, coumanbHbie U1 MEAUIIMHCKUAE TPOOTIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKkapcms.

JdeMoHcTpauuu

[Toptpetsl: H. K. Konbuos, /. Y. IBaHOBCKUI.



Tabmuubr u cxemsl: «buocunre3 G6enkay, «I enernyeckuii Koma», «Bupycsn,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3nanne MOJEIN BUPyCay.

Tema 8. ’)KusHeHHBIN HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. HMurepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTEKaromux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  I[Ipecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CHUHTETUYECKUU U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Martpuunbiii cunte3 JHK — pernukauus. [Ipunuunsl permmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm permmkaunn JITHK. Xpomocomel. CtpoeHue xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIH HA0Op KIETKM — KapHOTull. JIUmiouaHblii u
rarmionIHeli  Habopel XpoMocoM. ['omosornuynsle Xpomocombl. IlosoBbie
XPOMOCOMBI.

Jenenue kneTkn — MuTo3. CTai MUTO3a U POUCXOASIINE B HUX
npoueccel. Tunel MuTo3a. Kaprokunes 1 nuToKnHE3. bruomornueckoe 3HaueHUe
MUTO3a.

Perynauuss MUTOTHYECKOrO IMKIA KieTku. [Iporpammupyemasi KieTouyHas
rubesnpb — arnomnTos.

Knetounoe sagpo, xpomocomsl, (GyHKIHMOHaIbHAasi T€HOMHKA. Mexanusmobl
npoaugepayuu, oug@epenyuposku, cmapenus u eudeau kiemok. «lL{ugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUpPOBaAHUs KIeMmKU.

JdeMoHcTpauuu

Tabmuubl 1 cxembl: «KU3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocom», «Permukanusa [JHK».

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTpenaparsl: «MHUTO3 B KIeTKax
KOpEIIKa JIYKa».

Jlabopatopuass  pabdora  «/3ydyeHnwe  XpomMocOM  Ha  TOTOBBIX
MUKpOIIpenapaTaxy.

Jla6opaTopnas pa6ora «Habmonenue MuTo3a B KJI€TKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOINpEIapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB

buonornyeckoe pazHooOpasue OpraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOGHHMSI W JKU3HENEATEIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIIU, Apyrue NpoTUCThl. KoJoHMabHbIE OpraHU3MBbI.

B3auMocBsI3p yacTeii MHOTOKJIETOYHOrO OpraHu3ma. [KaHM, OpraHbl U
cucteMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.



Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOJMAIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOCHHS,
(GYHKIMI 1 pacioOKEHUs TKaHEH B OpraHax pacTeHHI.

TkaHu KMBOTHBIX M Y€JOBEKA. THIMBI KUBOTHBIX TKAHEW: SMUTEIHANIbHAS,
COEIMHUTEINbHASI, MbllleuHas, HepBHasi. OCOOEHHOCTH CTpoeHMs, (DYHKIUN u
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble W TreHepaTHBHbIE OpraHbl pacteHuid. Opranbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMY OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenmit. CkeneTbl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THIBI COEAUHEHUS KOCTEM.

JIBukeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBUIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIneuHas cucrema. Pediiekc. CkeneTHbIe MBITIITBI U UX padoTa.

[Iutanne opranuzmoB. IlornmomeHne BOABI, YIJEKUCIOrO Ta3a |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IluTaHue XKUBOTHBIX. BHYTpPUIIOIOCTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHEnbI
MUILIEBAPUTENBHOrO TpakTa. I[lumeBapurenbHble Kenesbl. [luieBapuTenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanne pacrenuid. Jlpixanue sxuBOTHBIX. J(uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOe npixanue. [[pixarenbHas HOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX W YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHasi cucrema 4elioBeka. MexaHuW3M BEHTWISIUMM JIETKUX Yy NOTUL U
MJIEKOTTUTAIOmuUX. Perymsius apixanus. JlprxaTtenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoOBEHOCHass cucteMa u €€ Oprassl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepiie,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX. PaboTa
cepaua u e€ peryisuus.

Beigenenue y opranusMoB. BeigeneHue y pacteHuil. Beigenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaelieHus. DuiubTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXAaHW3MbI PA0OTHI OPTaHOB BBIICIICHUSI.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBLAECIMUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHune u (PyHKIIMOHHUPOBAHUE
Hedpona. OOpa3oBaHrE MOYH Y YEJIOBEKA.



3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopsbl
OakTepuil M LUCTHl MPOCTEUIIUX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpencrBa macCUBHON M XUMUYECKOM 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX HOpPOU3BOIHBIE.
3amura opranu3zMa oT Oone3Heil. MimmyHHas cucrema uenoBeka. Kiierounsiii u
TYMOPAJIbHBIA MUMMYHUTET. BpOXIEHHBIH M NPHOOPETEHHBIM CHEUPUIESCKUI
UMMYHUTET. TeopHsi KIIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuet, C. Tonerara). BocnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxumocte W perynsuudsa |y OpraHu3moB. Pasznpaxumocts y
OJHOKJIETOYHBIX Opranm3MoB. Takcucel. Pazgpaxumocts u  perymsiuusa y
pacteHuid. PocTOBBIE BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pediekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cucrtema M €€ OTHeJbl. DBOJIIOIUOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y XKUBOTHBIX. OTAENBl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHASA CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3anmocBsa3bp HEpBHOW W HHAOKPUHHOM cucteM. [‘umortamamo-rumnoduzapHas
cucrema.

JdemoHcTpanumn

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxeMmbl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUYHbIE
Bojopocim», «baktepum», «lIpocreiimme», «OpraHel LBETKOBBIX PpPaCTCHUII»,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHue cTeOms»,
«CTpoeHue JNHUCTOBOM IUIACTUHKN», «TKaHM KUBOTHBIX», «CKEJIET 4YeIOBEKa»,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/IpixarenbHas

CHUCTEMAY, «Hepsnas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMA,
«BprgenutenbHas cucteMa», «IHIOKPUHHAS cucTeMa», «CTpOEHHUE MBIIIIbD,
«Ummynurer»,  «KumeunonosoctHeie», «CxemMa  NUTaHUS  PACTEHUID,

«KpoBEeHOCHbIE CHUCTEMbI TO3BOHOYHBIX JKMBOTHBIX», «CTpOeHHE THIIPBDY,
«CTtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe 0XKIeBoro 4epsi», «HepBHas
cuctema  poio», «HepBHas cucrema nArymkm», «HepBHas  cuctema
npecMmblkaromuxcsi»,  «HepBHas  cucrema  nrun», «HepBHag — cucrema
MieKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, UBBIE IK3EMIUISIPbl KOMHATHBIX pacTEeHUM, repdapuu



pacTeHU! pa3HbIX OTAENIOB, BIIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
o0opypoBaHueE AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIHA,
pacuieruieHus Kpaxmaiia U OeJIKOB Moj AecTBUEM (HepMEHTOB, 000pYyI0BaHUE JIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JBIXaTEIbHBIX JBUKEHUHN, MOJIEU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «3yueHue TKaHEei sKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUS».

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS:  TOYKOBAaHUE,  CIOPYJIALNA,
dbparmMeHTanus, KIOHUPOBAHUE.

[lonoBoe pa3zmHoOxeHue. [lonoBble KIEeTKM, MM rametsl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buomorndecknii cMpIci
M€03a M IIOJOBOro Impouecca. Melo3 W €ro Mecto B KMU3HEHHOM IMKIIE
OpPraHU3MOB.

[IpenzaponeiieBoe pa3Butue. ['amerorenes y uBOTHBIX. [10JI0BBIE KENE3BI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne U SMOPHOHAJIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUSA: HApYXKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuyalibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHUOIOTUs — HAayKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUU.
Konyenyua mopgoecenoe u moodenu mopgocenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoGnenmwe. Tumbl  apoOieHwus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobnenue. bracmyna, munei
onacmyn. OCOOCHHOCTH JpOOJIEHUS MIIEKONMUTAIOIIMX. 3apOJbIIIEeBble JIMCTKU
(racTpyssinus). 3akiaaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3anMHoe
BIMSIHME 4YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KakK pPe3yJibTaT HEepPapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha 3MOpUOHAIBHOE pPAa3BUTHE PaA3IMYHBIX
(baKTOpOB OKpYKaIoIIEH Cpeibl.

Poct u pa3Butne xuBOTHBIX. [locTamMOpuoHanbHblii mepuon. [Ipsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmeramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYECHHE MPSMOr0O W HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. PaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U yesoBeka. CTaiud mocTAIMOPHOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepruospl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOIOTHYECKHE MTPOLIECCHI.

Pa3smuoxenue u passutue pacteHuil. ['ametodur u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B Ipolecce Menosa.
['amerorene3 y pacreHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTENBHBIX
opranu3MoB. /[BoitHOe OMIIOOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pPa3BUTUE CEMEHU.

MexaHu3MBbl PETYISLUU OHTOTE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdeMoHcTpauuu

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOXeHUE», «THUmbl Oecmosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XITaMUAOMOHAAb», «Pa3MHOXEHHE 3BIJIECHBDY,
«Pa3MHOXeHue Tuapb», «Menosy, «XpoMocoMmbly, «l'amerorenes», «CTpoeHue
AWIEKIIETKH U cnepMmaro3ousia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymkw», «JIBOMHOE OIUIOAOTBOPEHHUE Y ILIBETKOBBIX PACTEHHW»,
«CTpoeHue CeMsiH OJIHOJIOIbHBIX U JIBYJOJbHBIX pacTeHU», «KU3HEHHBINA ITUKII
MOPCKOW  KamycTb», <« KU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKI
NarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpPENaparhl SUIEKICTOK H
CIIEpMATO30UI0B, MOAEND «L{UKI pa3BUTHS JATYIIKA.

JlabopaTopHas padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHUKPOIIPENapaTaxy.

IIpakTnueckass padora «BbIABICHHME MNPU3HAKOB CXOJCTBA 3aPOJBIIICH
MTO3BOHOYHBIX KUBOTHBIX).

Jlabopatopnass paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIMX
pacTEeHU.

Tema 11. I'eneTuka — Hayka 0 HaCJE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoOB

Hctopusi craHOBIEHHS U pa3BUTHUA TE€HETUKM Kak Hayku. PaGoter I
Meunpens, I'. ne @pusa, T. Moprana. Ponp oTedecTBEHHBIX YUYEHBIX B Pa3BUTHH
reHetuku. Pa6oter H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKUE MOHSITUS U CUMBOJIbL. | OMOJIOTMUHbBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE IPU3HAKW, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKUM,  LUTOJIOTHYECKHUH,
MOJIEKYISPHO-TE€HETUUECKH.

JdemoHcTpanumn



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKNY, «CXeMbl CKpEIIMBAHUS.

JlaGopaTopnasi pabGora «J/[po3oduna kKak OOBEKT TIE€HETHYECKUX
HCCJICIOBAHUIY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH Menaens — 3aKOH
eauHooOpasusi TMOpUI0B MepBoro nokojenus. [IpaBuio nomuaupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclleluieHus Npu3HakoB. LluTonorndeckre OCHOBBI
MOHOTHOPHIHOTO CKpenuBanus. [ MoTe3a YiucTOTh raMeT.

AHanuzupytomiee ckpempBanue. [[poMexxyTOUHBIN XapaKTep HACJIeI0BaHUSI.
Pacuieruienue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUMU.

JurubpuaHoe ckpenmBanue. TpeTtuit 3aKkoH MeHiens — 3aK0OH He3aBUCHUMOTO
HacCJICJIOBAHUS MIPU3HAKOB. [lutonornueckue OCHOBBI TUTHOPUIHOTO
CKpELIMBaHUA.

Cueriennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXaHU3M ONpeNeSeHUs 1oJia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M TE€TEPOTaMETHBIM MOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CLIIENJIEHHBIX C IMOJIOM.

['eHotun kak uenoctHas cucrema. [enoTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM auieau3M. B3anMojelcTBUE HEaICIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTUS PACTEHUMN, XUBOTHBIX M YEJIOBEKa, a
Takke (U3NOJIOTUYECKUX TIPOILIECCOB, IMOBEICHUS W KOTHUTUBHBIX (YHKIIUH.
I'eHeTHMYeCcKHe MeXaHH3MBI CUMOMOTeHEe3a, MEXaHHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHEeTHYecKrne acmeKThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Ta6nuiel u cxemsbl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Meunnens», «AHanmu3upymoliee ckpeniuBanuey, «HemoiHoe TOMUHHpPOBaHUEY,
«CrerieHHOE HacleIoBaHWE TPU3HAKOB Yy npo30huibl»y, «l'eHeThka Tmoay,
«Kapuotun uenoBeka», «Kapumotun naposzoduibl»y, «Kapuotunm I,
«MHOXECTBEHHBIN alJICIN3M», « B3anMo1eCcTBHUE T'€HOBY.

O6opynoBanue: MoJiellb JUIsl  JIGMOHCTpPAIlMM  3aKOHOB — €IMHOOOpa3us
THOpUIIOB TIEPBOTO TOKOJCHUS W PACHICTUICHWS TPU3HAKOB, MOJEIHbh IS



JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA NPU3HAKOB, MOJECIb IS
JEMOHCTPAlMM CLEIJICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jlpozoduia.

IIpakTuyeckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IPO30(UIIBD).

IIpakTuyeckas  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpEITUBAHUS Y IPO30(UITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeAbl npu  (popmupoBaHuM (PeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NPU3HAKUA. Buaml
V3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MopudukanrmonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanumoHHbIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(PUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BHUIA.

MyTainmoHHass W3MEHYMBOCTh. BHabl MyTalnuil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuu. SaepHsle U
nuToIiazMaTuyeckue Myrauud. CoMaTUYecKUe W IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUs MyTanuil. MyTareHol M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O IMPOIECCa. 3aKOH TOMOJIOTUYECKUX PSJI0OB B
HacnencTBeHHo m3meHunBocty (H.M. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa U ONUSEHOMUKA, pOJIb dNULeHemuyeckux @axkmopos &
HACNe008aHUU U USMEHUUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTDHY, «Mero3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buabl myTammiiy.

ObopynoBaHue: *KUBbIE U TepOApHBIE IK3EMIUIIPhl KOMHATHBIX PACTCHMI,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BAPUALIMOHHOW KPUBOW».



IIpakTuyeckas padora «Myrtanuu y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA Ye/I0BEKA

Kapuotun uyenoeka. MexayHapoaHas MporpamMma HCCIEAOBaHUS T€HOMa
4yejaoBeka. MeToabl  M3YYEeHMsT T€HETHMKM  4YEeJIOBEKa: IeHEeaJOrMYeCKHid,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISILIUOHHO-CTaTUCTUYECKHUN,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEIEHNE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1IIP-ananu3a. HacinencTBeHHbIe 3a00JIeBaHUS YesIOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oosie3Hu dYenoBeka. boyie3HH ¢ HACIENCTBEHHOW MPeapaciosioKEHHOCTHIO.
3HaYeHUue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeanuKo-TeHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TE€HETHYECKOrO rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTHSAM.

JdeMoHcTpauuu

Tabmuiel u cxembl: «Kapuotun uenoBekay, «MeToJibl U3yUeHUs] TeHETUKH
yeJioBeKay, «I'eHeTnueckue 3a001eBaHMs YEJIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanusi W celeKuus. 3apoXIACHUE CEJIEKIMA M JOMECTUKAIIUU.
VYuenne H. WM. BaBumoBa o IleHTpax mnOpouUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTeHUil. Posb cenekuuu B CO3JaHMM COPTOB PACTEHUM U IOPOJ
#uBoTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaciaeACTBeHHOW wu3MeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM paOOThI.

MeTtoapl ceneKIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VH/IUBU 1Y AJIbHBIN. DTamnel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
MpOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OICHKU
dbeHoTUIa MOTOMCTBA U OTOOP 10 TeHOTHUITY ¢ TToMoIkto aHanu3a JJHK.

HcKycCTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  palOoThI.
PannanmoHHbIM M XMMHYECKUA MyTareHe3 Kak HCTOYHUK MYTAIUN y KYJbTYPHBIX
dbopm opranu3moB. lcmonb30BaHWE TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomoOuHanTHBIX JIHK 17151 momyyeHust ICXOIHOTO MaTepuaia jis CeJICKIUU.

[Tomydyenue TTOJIUTIJIOUIOB. BuyTtpuBnaonas ruOpUAN3aLINSL.
bnu3kopoACTBEHHOE — CKpelniuBaHWe, WiIM  WHOpuauHTr.  HepojacTBeHHoe
CKpelnuBaHue, win aytopuauur. ['ereposuc u ero mpuuuHbl. Mcmonb3oBaHue



rerepo3uca B ceneknuu. Otmanénnas ruGpuamusanus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CETICKIIUNA PACTCHUHN U KUBOTHBIX. « 3e1éHas
DEBONIOYU).

CoxpaHeHrEe U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEd JJig  CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. JH3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX NOpPoo, TUHUL U KPOCCO8, 8
MOoM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCAe008aAHULL
nepeodoswvix uoell U nepcneKmuHbIX MexHOL0SU.

JdemoHcTpanumn

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl U cxembl: «LIeHTpbI TPOUCXOXKIEHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKUX PSAOB B HACIEACTBEHHONM M3MEHUYMBOCTHY,
«Metonpl cenexkuumy, «OtnanéHnas ruopuan3anusy, «MyTtarenes».

JlabopaTtopHasi padora «JI3ydyeHre cOpTOB KyJbTYypHBIX PACTEHUH U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTn4yeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIXKEHMSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuio
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoorust U CHHTETHYECKAs1 OHOJIOTHS

OOBEeKThI, UCMOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKaHEBBIC
KYJIbTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagunmonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJBIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYAroIUecs: B IPUpoae OMOCUHTETUYECKUE MY TH.

Kierounasa unxeHepusa. MeTonsl KyJlbTypbl KJIETOK W TKaHEW PacTEHHUU M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U  COMATHYECKHMA
smOpuorene3. lcrnonap30BaHWE TaruIOWJOB B CEJIEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANbHBIX U NOIUKTIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKJIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIIEp KIETOK.



Texnonocuu  0300posaeHus, KYIbMUBUPOBAHUS. U MUKPOKIOHAIbHO2O
DPA3MHOJICEHUSL CEeNbCKOXO3AUCTNBEHHBIX KYIbIMYP.

XpoOMOCOMHAass W Te€HHasg HHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JIOCTH>KEHHsT M IEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  MHXXCHEPHH.
DKOJOrMYeCKHEe U AITUUECKHUE TPOOJIEMbI T€HHOM HHKEHEPHUH.

Meautmnckue ouotexnonoruu. [locrrenomuas uudposas menuuuna. TLP-
JUArHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKUI aHajau3 IpoTeoMa
4eJIOBeKa Ui OLIEHKH COCTOSIHMSI €ro 340poBbs. McIonb30BaHHE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss g pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/1aHUS KOMILIEKCHBIX
TKaHEeW COYETAaHHMEM TEXHOJIOTUN TPEXMEPHOro OHONMpHUHTHUHTA M ckaddonauHra
JUIS peLIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BaKIMH C LENbH0 00ecredeHus: KOMOMHHPOBAHHOU
3anThl OT Bo3Oynuteneit OPBU, yctaHoBiieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ynkuonupoBanus PHK-cogeprkammx BUpYyCOB, BBI3BIBAIOIIUX OCO00 OMacHbIE
3a00JIeBaHUs YEJIOBEKA M JKUBOTHBIX.

JdeMoHcTpauuu

Tabnuup! u cxemsl: «/cnoap30BaHME MUKPOOPTraHU3MOB B NPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nwxenepusn», «['eHHass HHKEHEpUs».

JlabopaTtopHnasi pa6ora «l/3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JIKCKypeuss «bHOTeXHONOruMss — BaKHEWINAs MPOU3BOAUTEIBHAS CuUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».



IJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOI'U HA YPOBHE CPEJHEI'O OBIIETI'O OBPA30OBAHUS
JINYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpamMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYaroUUMUCA POCCUUCKON
IPaKIaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CAMOOINpEACNICHUIO, Haiuuyue Mmomusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W WMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCTb O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMONOTHYECKOTO0  OOpa3oBaHMs, Haauuue NPABOCO3HAHUSA  SKOJOTUUYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TIO OMOJIOTHH JTOCTUTAIOTCS
B EJMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCAM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUs, PA3BUTUS BHYTPEHHEH TMO3ULUMHU JIMYHOCTH, NATPUOTHU3MA U
YBaXKEHHS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIIBHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB MU OO0S3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIIBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TMTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM Kpal, CBOWO PoauHy, CBOM SA3BIK W KYJBTYpY,
MPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoja Poccuuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MAMSITHUKAM TPUPOJIbI,
JNOCTHXKEHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BUTHE OWOJOTHUU, TMOHUMAHUSA 3HAYEHHS OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUSA IIEHHOCTEW CEMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUUHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO0 0/1aroNoyYus:

NOHMMaHHWE U pealu3alus 370pOoBOro M 0Oe3omacHOro odOpasza KU3HU
(3m0poBO€  THUTaHHWE, COOJIOJEHHME TUTHCHUYECKUX TPaBHWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXUM 3aHATUH M OTHBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
CcOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHMMAHUE LEHHOCTM NPABWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUS
aJIKOTr0JIs, HAPKOTHKOB, KYpEHHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYA0JIt00uE;

FOTOBHOCTh K AKTUBHOM JEATEJIBHOCTA TEXHOJOTHMYECKOW W COLUAIBHOMU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEPEC K pa3inyHbIM cpepaM MpodhecCHOHATBHON IESTEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peasr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIaHBbI;

TFOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHMIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3KO0JIOTHY€CKOr0 BOCIIUTAHMSA

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJBTYpbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMS IIOCTYNIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM JIA
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJeM U myTed HuX
pEeLICHMS;

CIIOCOOHOCTh MCIOJIB30BaTh IpHOOpETaeMble MNpU H3YYEHHH OHOJIOrHH
3HaHWA M YMEHHUS IPU PEIICHUH MpoOJIEM, CBA3aHHBIX C PAlUOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TpaBUJ  TOBENEHUS B  MPHUPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

aKTUBHOE HENpPUATHE JEHUCTBUM, MNPUHOCAIIUX Bpel  OKPYKAIOLICH
IPUPOJIHON cpelie, YMEHUE NPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMUECKHE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTUYECKON KYIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMATIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH AESITeIbHOCTH SKOJIOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3bIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEICTBa
B3aMMOJICHCTBHS MEXIY JIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE creuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpOBaHUN PALMOHATBFHOTO HAYYHOI'O MBIIUICHUS, CO3/IaHUM IIEJIOCTHOTO
IpeACTaBIeHUS 00 OKpY’XKalolleM MHpe KaK O €IMHCTBE IPUPOIbI, YeJIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUH MpodsieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJII COBPEMEHHOW IMBHIIM3AIINH:
oOecrieueHHsl HOBOTO YPOBHS Pa3BUTUS MEAMLIMHBI, CO3/JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJOrui, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBAa, MOKUCKA MyTeH BBHIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  mepexoda K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TIONYYEHMHM OHMOJOTMYECKMX 3HAaHUM B LEJIX
HNOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OO0ydYaromuxcs, Gpopmupyemon
IpY U3y4eHUH OHOJIOTHY;

NOHUMaHHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IMOJy4YaeMmble 3HAHWMS JJIs aHaju3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LIEJbI0 MOIyUYeHUs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS IS
peleHust npo6JieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh UHANBHUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMU IO OHMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEJMETHBIE PE3YJIBTATDHI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yyeOHOoro mpenmera «buonorus»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJIOB TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, sIBJICHHUE, MPOILIEeCC,
cucTeMa, HayudHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeIOBaHWe,  HAOMIOJEHHWE, W3MEpPEHWe, OKCIEPUMEHT U JIpyrue);
YHUBEpPCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

peryJsSTUBHBIE), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTLHON
TPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETECHIIMM OOYYalolIuXCcs;, CIIOCOOHOCTH
o0y4aromuxcs WCIIOJTh30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpPCAJIbHbIE ydeOHbIE JCHCTBHUS B
IIO3HABATEJIbHON U COLUAIIBHOW MPAKTHKE.

B pesynabrate wu3ydeHuss OWOJOTMM Ha YPOBHE CpeaHEro oOIero
obpazoBanusi y oOydgaromerocs OyayT chOpMUpPOBaHbl  IO3HABATEIIbHBIC
yHUBEpCaIbHbIC YUeOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATBHBIC YUECOHBIC
JEUCTBUSI, PETYJISTUBHBIC YyHUBEpPCAIbHBIC YYEeOHBIE JCHCTBUSA, COBMECTHAS
NEeSTEeIbHOCTD.

MeranpeaMeTHbIE PE3YNbTaThl OCBOEHHUS MPOrpPaMMbl CpPEIHEro OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnaneHue YHHUBEPCATbHBIMH y4eOHBIMU MO3HABATEJILHBIMH
ACHCTBUAMM:

1) 0a30Bble JIOrHYecKHUE TeHCTBHS:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoBaTh  MpoOsieMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTUYECKOTO MBIIMIICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE NMPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMHU MOHSATUAMH );

OMpeAeNATh LETU MACSITeNbHOCTH, 3a/JaBas MHapaMeTpbl U KPUTEPUH UX
JOCTUKEHHSI, COOTHOCHUTD PE3YJIbTAThI JEATEILHOCTH C MTOCTABICHHBIMU LIEIISIMH;

UCIOJIb30BaTh OMOJIOTUYECKHUE TOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUs (MHAYKTUBHBIC, JI€TyKTUBHbBIC, IO
aHaJIOTWHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B paccMaTpHUBAEMBbIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtBa Uil IPEACTABICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a



TaKK€  NPOTHUBOPEUYHMI  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHbIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIN3a HWMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B EATEIBHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIIEHUS MPAKTHUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3jHyHble BUABl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpeTalnH, MPeoOPa3OBaHUIO M TPHUMEHEHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPHU CO3JaHUM YUEOHBIX U COLUATbHBIX IPOEKTOB;

(dbopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJe€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIaMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pELIeHHs, HAaXOAWTb ApryMEHThI JJIS JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHATBHYIO CPEy;

yMEThb MEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO M IPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OpUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW —JHTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3INYHBIC METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BbIOMpaTh  ONTUMajbHyI0  (GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BAaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
OMONOrMYecKoM HHPOpMALME: MPUMEHATh XUMHUYECKHEe, (QU3nyeckue u
MaTEeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HABaHWS W 3aUTHl  WH()OpMaIuw,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUHN BO BCeX cpepax KMU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS Tpe/iaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalIUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI MpH PEIICHUH OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PElIeHUH Y4eOHOMU 3a/1auu;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISATh IUIAH JICWCTBHM,
pacrpenenartb poid ¢ y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJIEH C TO3MLHUHA HOBH3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJafeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJNEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NIESTEIbHOCTD, BBISBIATH
npo0seMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTEIbHOU
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO  COCTaBJSATh IUIAH pEIICHHs MNpoOJeMbl ¢  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHU;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIULUU B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJa/JeTh  HAaBBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKH CUTYyalluu, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHTbl JPYTrMX NpPU aHajdu3e pe3yJbTaToB
JESITENbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

NPUHUMATh ce0sl, MOHKUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX I@PU aHajdu3€ pe3yJbTaTOB
JESITENBbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JIPYTOTo YeJI0BeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4YEOHOro mpeaMmera
«buonorusi» Ha yrayOJIEHHOM YypOBHE OpPUEHTHUPOBAHBI Ha oOecleyeHue
npodunabHOro  o0y4yeHust  oOywaromuxcs  Ouosornd. OHU  BKIIIOYAIOT:
cnienududeckue A OMOJIOTHN HAyYHbIE 3HAHMS, YMEHHS M CIIOCOOBI IEUCTBHM 110
OCBOCHHIO, HHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUM W MX MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX, a TAKKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl NPEICTABIEHBI IO
rojgaM U3y4eHHsl.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTO TipeameTa «buonorus» B 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOJALI W  PEIIEHWH MpoOJeM  parmOHAIBHOTO
IPUPOOTIOIB30BAHUS, O BKJIQJE€ POCCUHCKHUX W 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH,

BJIAJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUN, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE OWOJOTHYECKNE TEPMUHBI WM TIOHATHS (PKU3HB, KIIETKA,
OpraHu3M, MeTabonu3M, TOMEOCTa3, CaMOpPEryJisiliks, CaMOBOCIPOU3BEICHHE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xknerounas Teopus T. llIBanna, M. llneiinena, P. BupxoBa, xpoMmocomHas Teopus
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBwioBa — o0 1meHTpax
MHOTOOOpa3Wsi W  TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emnHOOOpA3Wsi MMOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B
HacJIeACTBEHHON U3MEHUYNBOCTH H. . Basusosa), IIPUHIIUATIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAMU HAYYHOTO MO3HAHUA, HCIIOJb3yEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACTATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTEeHUil, >KMBOTHBIX, YEJOBEKa, IPOLECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OPraHW3Max PACTEHMI, KUBOTHBIX U YeJOBEeKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHUOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTEeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W HUX (DYHKIUSAMH, MEXAY >STarmamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATLHOTO PAa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIT;

yMEHHUE pemarb OMOJOTHYECKUe 3a4a49H, BBISBISATh IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXy UCCIIEAYEMbIMU OMOJIOTHYECKUMHU NPOIIECCaMU U SBICHUSIMH, J€aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHE pPaOOTHI, COOIIOIAThH
npaBuiia Mpy padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, GOpMyIUpys Ielb HCCIENOBaHUS, aHAIU3HPOBATh IOTYyYEHHBIC
pe3yJbTaThl U AENaTh BBIBOJBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-HCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IMOJyYEHHbIE  pe3yjbTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUSAX;
YMEHHE OIICHMBATh AITHUYECKHE AacCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
obOmactu  Ouomoruu W MeAMUMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHWUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAaHHBIM BBIOOp Oymyiedt mpodeccrnoHalbHOM
JESTEIIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIyOsSTh MO3HABATEIbHBIN
MHTEpEC, HAaNpaBJIEHHBI Ha OCO3HAHHBIM BBIOOpP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJDKEHHE OHOJOTMYECKOr0 OO0pa3oBaHMS B OPraHM3AlUAX  CPEIHETro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.
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