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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mpenmery "buonoruss" (manee - Owosorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konuenuuu npenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKEHUH (enepalibHOi pabodeit mporpaMmbl BOCIIUTAHUS.

YueOnslit npeamer «buonorns» yriy6néHHoro ypoeHs wnsydenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeAMETHOW oOnacth «EcTtecTBeHHO-
HayuyHble ipeaMeTs». CornacHo nojoxeHusM OI'OC COO npodunbHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJEéHHOM YpOBHE, SBISIOTCS  CIIOCOOOM
nuddepennpan  oOy4deHUsT Ha YpOBHE CpeaHero ooOimiero oOpa3oBaHUs U
NPU3BaHbBl OOECHEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CpPEIHUM
o01UM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIMM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEIMETOB [OJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUuEe 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAIOIIUX
3a/lay, CBS3aHHBIX C HpodopueHTanueln o0ydaroumxcsi U CTUMYJHUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4HOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJIOTUEN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yue6HomMy nipeameTty "buonorus" na€t npeacraBieHue o UeIu
U 337a4ax M3y4deHus yueOHoro npeamera «buonorus» Ha yriyOlnEHHOM YpPOBHE,
ompeenseT o0s3areqbHoe (MHBAPUAHTHOE) NPEIMETHOE COJEepKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pas3AeliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHYET MOCIeA0BATeIbHOCTh H3Y4YEHHs YYEOHOro marepuaia ¢ y4EToOM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTMKH Y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEN oOyyJaromuxcs. B mporpaMmmMe mo 6Moyioruu peajin3oBaH
IMPUHIUI PEEMCTBEHHOCTH C U3yYEHHEM OUOJIOTMU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsl, Onarofaps 4YeMy IPOCMATPUBAETCS  HAIPABJIEHHOCTb  Ha
HOoCHeAyIolee pa3BUTUE OUOJIOTMUYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
(GOopMHUPOBAHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJOIMUECKOIO
MBILLUIEHUS], IPEACTABIECHUH O 30pOBOM 00pa3e *KU3HHU, HA BOCIUTaHHE OEPEKHOTO
OTHONIEHUS K OKPY Kalolel MpupoIHoi cpene. B mporpamme 1mo GMOIOTHH TaKxkKe
NOKa3aHbl BO3MOYKHOCTH YyuyeOHoro mnpeamera «buonorus»» B peanuzauuu
tpeboBannit ®I'OC COO Kk MUIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IpeIMETHBIM pe3ysibTaTaM 00y4eHHs U B JOPMUPOBAHUU OCHOBHBIX BUI0B Y4eOHO-
MO3HABATEJIbHOM JIEATEIbHOCTH, OOYYalOIIMXCSI 10 OCBOCHHMIO COAEpPKAHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111ero 00pa3oBaHus.

VYueOubiit npenmet «buosiorus» Ha ypoBHE cpefHero ooIiero oOpasoBaHus
3aBepIaeT OUOJIOrH4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACIIUPEHUE
U yrilyOJIeHHe 3HaHUW, 00y4YaroIIMUXCs O )KUBOW MPUPOJIE, OCHOBAX MOJEKYJISIPHON
U KJIETOYHOU OMOJIOTUH, SMOPUOJIOTUH U OMOJIOTUH PAa3BUTHSI, TEHETUKH, CEJICKIINU,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIUMXCS K MOCIEIYIOMIEMY IOJIYYEHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aX W OpraHW3alUsX  CPEIHETro
npogeccuonanbsHoro oopa3zoBanusi. OCHOBY €ro COAEpkKaHMsI COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU HU3YYEHUH  OOYyYarOUIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX Pa3fiesioB OMOJIOTHH HA YPOBHE OCHOBHOTO
obmiero obpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS MOJy4yaroT pa3Butue. Tak,
pacIMpeHbl U YTriayOJeHbl OMOJOTHYECKHME 3HAHUS O PACTCHUSIX, >KUBOTHBIX,
rpubax, OaKTepHsaX, OpPraHU3ME 4YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSX JKHU3HU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOIb30BaTh KaK OPUEHTHUPHI JJISl MOCIETYIOIIEro
BbIOOpa Tipodeccur. Bo3MokHA Takyke HWHTErparusi OMOJOTMUECKHUX 3HAHUM C



COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYUYEHHBIMU OOYYaIOIIMMUCS TPU H3YUECHHUH
bu3uKY, XUMHUH, Teorpaduu U MaTEMaTHKH.

CtpykTypa mporpamMmbl 1Mo ydeOHOMY mpeamery "buomorus" otpaxaer
CHUCTEMHO-YPOBHEBBIH U 9DBOJIONMOHHBIN TMOAXOABl K HW3YYCHHUIO OHOJIOTHU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3alliy, IBOJIOLMN OpPraHMYecKOro Mupa Ha 3emiie,
COXpaHeHUs OMOJIOrMYECKOro pa3HooOpasus maneTsl. Tak, B 10 kimacce uzyvarorcs
OCHOBBI MOJIEKYJISIPHOM © KJIETOYHOW OuoNoruu, 3MOPHOJIOTHM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIMH, OMOTEXHOJIOTUH U CHUHTETUYECKOW OMOJIOTHH,
aKTyaIM3UPYIOTCS 3HAaHUS OOydYaromuxcsi Mo OOTaHWKEe, 300JI0TMH, aHATOMUH,
dbusnonorun yenoseka. B 11 kiacce u3ydaroTcsi HBOITIOIMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YYeHHEe 0 Ouocdepe.

VYuebnsiii  npenmer  «buonorusy»  mpu3BaH ~ 00€CIEUUTh  OCBOCHHUE
oOy4JaronMHcsi OMOJIOTUYECKUX TEOPUIM U 3aKOHOB, UJIeW, IPUHIIUIIOB U MIPaBUJI,
JeXKAalUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOEHUHU, MHOT000pa3uu M OCOOCHHOCTSX KIIETKHU, OpraHu3Ma, IOIYJISIIH,
OMOIIEH03a, YKOCUCTEMbI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
MCCIICIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCMeKTaX OMOJOTHYECKHX 3HaHWM. J{7s
pa3BUTHS M TOJACPXKAHUS HWHTEpeca OOyd4aromuxcs K OHOJIOrMH HapsAgy Co
3HaYUTEIbHBIM 00HEMOM TEOPETHUECKOTO0 MaTepHalia B COACPKAHUM MPOTPAMMBI
o OMOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM WM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUITNX OMOJOTHIECKIX U IKOJIOTUIECKUX MTPOOIIEM.

Lenp uzydenus yuebHoro npeameta «buonorus» Ha yriyOIEHHOM ypOBHE —
OBIAJICHHE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCITI0JIb30BaTh 9TU 3HaHUS B (DOPMHUPOBAHUM MHTEpEca K OINpeAesIEHHON 00JiacTu
npo(eCCHOHANIBHON JIESITENIbHOCTH, CBSI3aHHOW C OuoJjorueil, winm K BBIOOpPY
y4e0HOT0 3aBeICHUs I IPOJOJIKEHHSI OMOJIOTHYECKOr0 00pa30BaHusl.

JocTiwkeHue 1enM u3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yriay0aEHHOM YPOBHE 00€CTIEYMBACTCS PELICHUEM CIISAYIOLINX 3a/]1a4:

®OCBOCHHME O0YYaIOIUMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUM: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSIX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MPaBHUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHUHM, MHOTO00pa3uM M OCOOEHHOCTAX OHOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMyJIALHUS, BUA, OMOTEOLEH03, Onocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

®03HAKOMJICHHE OOYyYaloIMUXCSd C METOJaMU TO3HAHUS >KUBOWU TPUPOJIBI:
UCCJIEIOBATEILCKUMHU ~ METOJlaMU  OMOJIOTUYECKMX HayK (MOJICKYJSIpHOM U
KJIETOYHON OMOJIOTHH, IMOPUOIOTHHU ¥ OMOJIOTUH Pa3BUTHS, TCHETUKHU U CEJICKIIUH,
OMOTEXHOJOTMM M CHHTETUYECKOW OWMOJIOTHH, TMaJICOHTOJOTHH, 3SKOJIOTHH);
METOJJaMU CaMOCTOSTEIBHOTO IPOBEJIEHUSI OMOJIOrMUECKUX MCCIEA0BaHUN B
naboparopud W B npupoae (HaOIIOACHHME, W3MEpPEHHE, OSKCIICPHUMEHT,
MOJIETUPOBAHUE);

®OBNAJICHNE OOYYaAIOMIUMHUCS YMEHUSMH: CaMOCTOSITEIIbHO HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHMUYECKYI0 HH(OPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJOTHEH M CUMBOJIMKOMN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHWOJIOTUM U COIHMAIBLHO-DKOHOMHYECKMMH W JKOJOTHYECKUMHU
npo0OJieMaMy YeJIOBEUECTBA; OIEHUBATH IOCIEACTBUS CBOCH NEATEIHHOCTH TII0
OTHOILICHUIO K OKpY’KalIleld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBATH M COOMIOAATH  MEPHI
nporitakTUKA WHOEKITMOHHBIX 3a00J€BaHUl, TPaBWIa TTOBEJACHUS B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMW KM3HEEATETLHOCTH B YPE3BBIYANHBIX



CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

®pa3BUTHE Y 00YUYAIOIIUXCS UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
B TPOIECCEe 3HAKOMCTBA C BBIJAIOMNIMMHCS OTKPBITUSIMU U COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHH, PEIIAEMBIMU €I IMPOOJIEMaMH, METOJ0JIOTUEN
OMOJIOTHMYECKOTO HCCIEA0BAHNUS, TPOBEACHUS HKCIIEPUMEHTAIBHBIX UCCIIEI0BAaHUM,
perieHus: OMOJIOTMYECKUX 3a/lay, MOJACIUPOBAHUS OMOJOTHYECKUX OOBEKTOB U
MPOIIECCOB;

®BOCIUTAHHE Y 00YyJArOMINXCS IEHHOCTHOTO OTHOIICHHUS K KHBOW MPUPOE B
1[EJIOM M K OTJIEJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOH,
IreHEeTUYECKOM IPaMOTHOCTH, 001N KYJIbTypbl IOBEICHUS B PUPO/IC; UHTErpALlUU
€CTECTBEHHO-HAYYHBIX 3HAHWM;

eripuoOpeTeHne OOYYAIONIMMHUCS  KOMIIETEHTHOCTH B  pallMOHAJIBLHOM
IPUPOIOTIOIB30BAHUH (COOITIOICHUE TTPABIII TOBECHHUSI B IPUPO/IE, OXPaHbI BUIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHUHM COOCTBEHHOTO 370POBbSI M 3J0POBBS
OKpyXaromux Jojned  (cobmonmeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obOecrieueHrne O€30MaCHOCTU KHU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUsAX
OPUPOJHOTO U  TEXHOIEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHUH B MOBCEHEBHOM KU3HH;

®CO3/IlaHME  YCJIOBMM  JJI1  OCO3HAaHHOTO  BBIOOpA  OOYyYarOIIMMHCS
WHIUBUTy AIbHON o0Opa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
MOCTIEAYIOMEMY TPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
VH/IMBHUIyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErHoHa.

OO11ee yncao 4acoB, OTBEACHHBIX HA M3yYE€HHE OMOJIOTMU Ha yIiyOJIEHHOM
YPOBHE CpeIHeTo o011ero oopa3zoBanusi, coctapisieT B 10 knacce — 102 gaca (3 gaca
B HEJCIIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOyUYECHHsS OUOJOTUU
OCYIIECTBIISIETCS ¢ y4ETOM CHEIM(PHUKU €ro CoAepKaHWS W HAMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B  OpraHU3alUsIX CpPEIHETro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

O0s13aTenbHBIM yCIOBUEM TPU 00y4YEeHUH OMOJIOTHU Ha YIITyOJIEHHOM YPOBHE
SBJIIETCS MIPOBEJEHUE JIa0OpaTOPHBIX M MpakThUyeckux pador. Taxxke yuacTtue
OOy4Jaronuxcs B BBIMOJIHEHUU MPOEKTHBIX M YYEOHO-UCCIIEI0BATENBCKUX PadoT,
TEMaTHKa KOTOPBIX ONPEAEIIIETCS YUUTEIEM Ha OCHOBE UMEIOILIMXCSI MaTEPUATIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHA.



COAEPKXAHUE OBYUEHUSA
10 KUIIACC

Conep:kaHue TporpaMmbl, BBIJEICHHOE KYpPCUBOM, HE BXOJIUT B TMPOBEPKY
rocyaapctTBeHHO# utoropoi arrectaiuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OHMoNorusl — KOMIUIEKCHAsE Hayka. KpaTkas uctopus pa3BUTHS
Owosiornu.  buonornueckue HaykKM M U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJHBIE M TMOUCKOBBIE HAYYHBIC HCCICHOBAHUS B
OMoJIOTUH.

3HadeHure OMoJIOTHUH B (DOPMUPOBAHUM COBPEMEHHOUN €CTeCTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnorueid. 3HaueHHe OHOJOTUU B
MPAKTUYECKOM JICSITEIBHOCTH YEJIOBEKA: MEIULMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIEHHOCTH, OXPAHE MPUPOIBI.

JleMoHCTpaIMuA

[Toptpetsi: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, V.
I'apsen, I'. Mengens, B. . Bepunanckuu, U. I1. I1asnos, . 1. Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupr 1 cxembl: «CBsI3p OMOJIOTMH C JApYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4YEHHUE

JKuBbIe cUCTEMBI Kak MpeIMET u3yueHust 0nosnoruu. CBOMCTBA KUBBIX CUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTb U LEIOCTHOCTh, CIIOXKHOCTh U
YIOPSAI0YEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHHU3aIIus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMu JKUBBIX CHCTEM: MOJEKYJISIPHBIM, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(bnoreoneHoTuyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE NpHU3HAKH >KUBOrO. JKu3HB Kak (opMma CyIiecTBOBAHHMS
Marepuu. Hayku, n3ydaromue KuBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3alUU.

N3yuenue xuBbIX cucteM. Metoasl Ouonornueckon Hayku. HaOmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. llonarue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonstre BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIlEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaTtoB. [IpyUuMHBI UCKaXXeHUsT PE3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHCcTpauumn

Tabmuupl U cxembl: «OCHOBHbIE TPU3HAKUA KU3HW», «buonornueckue
cucreMmbl», «CBOWCTBA JKUBOW MATEpPUN», «YPOBHU OPraHU3alMM >KUBOMN
npuponab», «CTpoeHHE XWUBOTHOW KIETKM», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metoasl
W3YUYCHHUS] )KUBOM TIPUPOIBD».

O6opynoBaHue: 1abopaTopHOE 000pYAOBaHUE SIS TIPOBEACHUS HAOIIOICHHM,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnoyib30BaHNE PA3IUUYHBIX METOJOB IPU U3YUEHUU
JKUBBIX CUCTEMY.

Tema 3. buoJiorusi KjieTku

Krmetka — cTpykTypHO-QyHKIMOHAIbHAS €AWHHIIA KUBOro. VcTtopus
oTKpbITUs KieTku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. I1IBanH,
M. Hlneiaen, P. Bupxos). OCHOBHBIE TMOJIO)KEHUS COBPEMEHHOM KJIETOYHOM
TEOPHUH.

Metoapl  MOJNEKYISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31ekTpodopes, METol MEYEeHBIX aToMOB, Au(depeHInanbHOe



HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emok. DIEKTPOHHass MUKpockomnus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanun

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Ilnennen, P. Bupxos,
K. M. bap.

Tabmumpr 1 cxembl: «CBETOBOW MHUKPOCKOID), «INEKTPOHHBIA MHKPOCKOI,
«HcTopust pa3BUTHSI METOJ0OB MUKPOCKOTTUI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaThl PacTUTEIHHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

IIpakTnueckass padora «M3ydeHne MeETOJOB KIETOYHOH OHOJIOTUHU
(xpomarorpadus, aektpodope3, audbdepeHnuaIbHOe EHTPUGYTHPOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMUYECKHI COCTaB KIETKA. Makpo-, MHUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga u e€ poiib Kak pacCTBOPUTEIS, PEAr€HTa, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyJisiiuu. MuHepaibHbIe BEIIEeCTBa KIETKH, X Ouosiornueckasi pojb. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckne BeEHIECTBA KIETKH. buonorndeckne mnoauMmepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OelKoBOM Mosiekybl. [lepBuunas
CTPYKTypa Oenka, TeNnTUIHas CBsA3b. BTOpuyHas, TpeTUYHas, YEeTBEPTUUHAsS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kriaccupukanuss  Oenkos.
buonornyeckue QpyHkuun 0enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapuapl, AUcaxapuabl, OJUTOCAXaPUIbl U TTOJIHCAXAPUIBIL.
OOmmit  mmaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YTJIEBOJIOB.
buonornueckue pyHKIUH YTIIE€BOAOB.

Jlunuast. I'uapodunbHo-THApOdOOHBIE cBoMcTBa. Kitaccudukanus Tunmmmaos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxknennossie kuciorsl. JJHK m PHK. CrpoeHue HyKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnmpans. Mecronaxoxxaenue u ounosnornueckue pynkiuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue Monekyibl AT®. Makpospruueckue cBsizsu B Monekyse ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompughocghamor (HT®D). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHas OuoOJOTUs: OMOXMMHUYECKHE U OMO(pU3UYECKUE UCCIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooenuposanue
CMpPYKMypbl U QYHKYUi OUOMONEKYI U UX KOMNaekcos. KomnvromepHulil ouszaiin u
Opeanuyeckull cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JeMmoHcTpanuu

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuh,
®. Caurep, C. [Ipy3unep.

Jnarpammel: «Pacnpenenenne XuMUYECKUX JIEMEHTOB B HEXKUBOW IPUPOJIE»,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJIb», «BelecTBa B cocTaBe opraHu3mMoBy», «CTtpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbDy, «CTpoeHHE MOJIEKYI
yriieBonoBy», «CTpoeHre MOJIeKyd JUnuaoBy», «HyKIeMHOBbIE KHCIOTBI»,
«Crtpoenne Momnekyybsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.



JlaGopaTopHnasi pabora «OOHapyxkeHHe OCJIKOB C MOMOIIBI0 KaYeCTBEHHBIX
pEaKLIHI.

JlaGopaTopHuasi padora «/ccienoBanre HyKJIEMHOBBIX KUCIOT, BBIACICHHBIX
U3 KJIIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema S. CTpoenue u QyHKUIMHU KJICTKH

Tunel KJIETOK: 3yKapuoOTHYecKas W npokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHUS KIETKH.

CrpoeHnue npokaproTruueckoi kieTku. KinetouHnas creHka OakTepuil u apxei.
Oco0OeHHOCTH CTpOEHHUs] TeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenuie u PyHKIIMOHHUPOBAHUE FyKapHOTUYECKON KileTku. [1nma3smaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpansl. TpaHcmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MEMOpaHy: nmaccuBHbIN (1uddy3us, odmerdéHuas
nuddy3us), akTUBHBIM (IIEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPaHCIIOPT).
[Toymponuiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOIUTO3:
MUHOIMTO3, (aronurto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. Ilutozome. [{urtockener. JIBmxkenne nuromiazMel. OpraHou bl
KJeTki. OTHOMEMOpaHHbIE OPraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapar [ oJlbIXH, JIM30COMBI, HMX CTpOeHHE M (QyHKIuU. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KiEeTKH. CTpoeHHe TpaHyISPHOIO PETHKYIIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbix OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTHUYECKUI PETUKYIIYM.
CekperopHast (yHkuus annapara ['onbmxu. Moougukayus Oenxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbiX Ki1eTok. Knerounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MUTOXOHAPWUM,  IUIACTHUIBIL.
Ipoucxoacoenue mumoxonopuii u naracmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIUMHW MHUTOXOHJpuM U miactul. [lepBuunsie,
BTOPHUYHBIE U CIIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOMIMUX dYKApHUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranoussl kietku CTpoeHHe W (PYHKIIUHM HEMEeMOpaHHBIX
OpraHOHJI0B KJIETKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
AKxmuHosbie KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. KierouHbii
ueHtp. CrpoeHne M JBMKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpoQuUIAMEHMAMU U
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGonouka sA1pa, XpOMaTUH, KapuoIUia3Ma, SAPBIIIKH, UX CTPOECHUE U
bynkuuu. SnepHbiii OenkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sfipe. Iyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBI. /{uHamuka s0epHoU 00010uKu 6 mumose. Aoephbiil
mpaucnopm.

Kinerounble BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKAPUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JleMmoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE SyKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUUECKON KIIETKN.

OObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOINpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopnass padora «M3ydyeHue CTpPOEHHS KIETOK  Pa3IMYHBIX



OpTraHU3MOB).
IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbBI».
Jlabopatopnass padora «VccnegoBaHue mia3moii3a M JIEIIA3MOJIU3a B

PACTUTENbHBIX KIIETKaX).

IpakTnueckas padora «/3yueHre IBUKEHUS IUTOIJIA3MbI B PACTUTEIIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BemiecTB M NpeBpPalllcHIE JHEPTIUH B KJIEeTKe

AccuMUIISIIIAS M AUCCUMUJISIIINS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOmMeHa
BCIIECTB: aBTOTPO(MHBI W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpolieccax. ODHepreTuueckoe oOecrnedyeHue KieTKu: mnpeBpanieHue ATO B
OOMeHHBbIX Tpoleccax. DepMEeHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalu3aToOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OpPraHUYECKUX BEHIECTB B KIEeTKe. {DOTOCHHTES.
AHoKkcuzenHbIll U OKcuceHHbld omocunmes y odaxkmepuu. Ceemocobuparowue
nUCMEeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poiab XJI0pomiacToB B mpoLecce
dotocunTe3a. CBeToBas u TeMHOBas Gaszbl. Domoodvixanue, Cs., Cs. u CAM-munol
¢domocunmesa. lIpogyKTUBHOCTB (POTOCUHTE3A. BiusiHuEe pa3auyHbIX PaKTOpOB HA
CKOPOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEeMOCHUHTE3. Pa3HoobOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIKE OaKTepuH, >KeIe300aKkTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Bunbel Opokenus. IIpogykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENIN OOJIE3HEH.

AnpoOHbIE OpraHU3MBbl. DTalbl SHEpreTUYecKoro ooMeHa. [loaroroBuTenbHBIN
sTamn. ['mukonu3 — 6eCKUCIOPOAHOE PACUICINIEHUE TIFOKO3bI.

buosiornueckoe OKHCIEHHE, UK KIETOYHOE JAbIXxaHue. Poib MUTOXOHApHIA B
npoueccax ouosjgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaouerma npomonos. Cunmes ATD:
paboma npomonnot ATD-cunmaszwi. llpenumyiecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Tepe aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMmoHCcTpauumn

[Toptpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackwii,
B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiel U cxembl: «DOTOCUHTE3Y, «IHEPreTHUECKUl oOMeH», «buocunTes
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTESY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOPYIOBAaHHUE ISl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «/3ydeHue KaTaAIUTUUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

Jlabopatopnasi paGora «l3yuenue (epMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnasi pa6ora «CpaBHeHHe mpoIreccoB  (OTOCHHTE3a W
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HacseacrBenHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakuun matpudHoro cuHtesa. [[pHUHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeacTBeHHOW mHGopManun. | eHeTnaecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIILMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAIIEIBHOCTh, ACUMMETPUYHOCTD.



Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsus u e€ stanbl. Yuactue tpancnopTasix PHK B 6uocunTtese Genka.
YcnoBusi 6uocunte3a Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U IYKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. l'umoresa
onepona (®. Kako0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblii romeocTas.

Bupycel — HekIeTouHbIe POPMBI KU3HU U 00JIUTraTHbIE Napa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHbie 3a005eBaHus yenoBeKa, >kUBOTHBIX, pactenuii. CITMJ[, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccueos («bigdatay)
CMPYKMYpHuIX Ouonocudeckux dannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JleMoHCcTpauumn

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

Tabnuuel u cxembl: «buocunrte3 Oenkay, «l'eHeTndyeckuit koa», «Bupyco,
«bakrepuodarm.

IIpakTnuyeckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsli 1uki, ero mnepuoiasl MU peryisuus. Wutepdaza u  MUTO3.
Oco0OeHHOCTH TMpOLIECCOB, MpPOTEKaIKUX B HHTepdaze. [loAroToBka KIETKH K
nenenuto.  [Ipecunrermyeckuil  (MOCTMUTOTHYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTUUYECKUI) TIEPUOIbI HHTEP(DA3BI.

Martpuunsbiii cunre3 [JHK — permukanusa. Ilpunnuner permkanuu JTHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CTpoenue xpomocoMm. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbld  HaOOpHl  XpoMocoM. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

[enenne kietkn — MuTO3. CTaIMU MUTO3a U TPOUCXOASIIME B HUX TTPOIIECCHI.
Tunber Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perynsinus MuTOTHYECKOTO HUKIA KieTku. [Iporpammupyemasi kieTodyHas
rudesnp — anomnTos.

Knerounoe snpo, XpomMocoMmsbl, (yHKIHMOHAJIbHAsi TeHOMHUKA. MexanHuzmbl
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «lL{ugposas
KlemKka» — buoungopmamuyeckue Mooenu GyHKYUOHUPOBAHUS KIeMKU.

JlemoHCcTpauumn

Tabmuiel 1 cxembl: «KU3HEHHBIM MUK KICTKH», «Mwuto3», «CTpoeHHE
xpomocom», «Permukarus JJTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapaTsl: « MUTO3 B KJIETKax
KOpEIIKa JIyKay.

JlaGopaTopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKpoOTpenaparax».

JlabopaTtopnasi padora «HaOmonenue MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbBIE OPTaHU3MBI.



OcoOGEHHOCTH CTPOEHMSI U JKUZHEAEATENIBHOCTH OHOKIETOUYHBIX OPTaHNU3MOB.
baktepuu, apxeu, OJAHOKIETOYHBIC TPHOBI, OJHOKJIETOYHbIE BOAOPOCIH, APYTUe
pOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBI.

B3anMmocBs3p 4acTe€ll MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cUcTeMBbI opranoB. OpranusMm Kak eauHoe uesuoe. ['omeocras.

Tkanu pactenuid. TUTBI paCTUTENBHBIX TKAHEH: 00pa3oBaTeNibHAs, TIOKPOBHAS,
POBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHMs, (PyHKIUNA U
PACITOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu )KMBOTHBIX M 4YEJOBEKA. THIBI )KUBOTHBIX TKAaHEW: JMUTEIUAIbHAS,
COEMHUTENbHAs, MblllleyHas, HepBHas. OCOOEHHOCTH CTpPOEHUs, (PyHKUMHA U
PaCIIOJIOKEHUS TKAHEW B OpPraHax >KMBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHBIE M TI€HEpaTUBHbBIE OpraHel pacreHui. OpraHel U
CHUCTEMBI OPTaHOB XUBOTHBIX U 4esloBeKa. DyHKIIMHA OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuii. CkeneTrsl OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIl 1 BHyTpeHHUN ckeneT. CTpOCHUE U THUIIBI
COEIMHEHHUSI KOCTEM.

JBrokeHue  opraHusmoB.  JIBJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUM:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX paboTa.

[Intanue opranu3mos. [lornomenue BoabI, yIIEKUCIOro ra3a i MUHEPAJIbHBIX
BEIIECTB  pacTeHWssMu.  [Ilutanme  xuBOTHBIX.  BHyTpumosmoctHoe u
BHYTPHUKIIETOYHOE NUIIeBapeHue. [IuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenmesbl. [InmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactenuil. Jlpixanue xuBOTHbIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apIxaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. J[pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTEeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaromux. Perysanus npixanus. JpixarenbHble 00bEMBI.

TpaHCHOPT BEWIECTB y OPraHU3MOB. [PaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpaHcropT BelIeCTB y JKUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIMOHHbBIE
YCIOXHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOUYHBIX JKUBOTHBIX. Pabora
ceplla v €€ perysiums.

Brinenenne y opranu3MoB. Beienenne y pactenuil. Beinenenue y J)KkUBOTHBIX.
CokparutensHple Bakyonu. Opranbel BbiaeneHuss. PuiupTpanus, CEKpeuus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl PabOThl OpraHoB BblaesieHUA. CBS3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIAEIUTENBHOM CHCTEMaMU. BeiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (yHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpraHuM3MOB. 3allUuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CrHopbl
OaKkTepuil U UCTHI IPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMHUYECKOH 3alUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOIHBIE. 3alINUTa
opranu3ma oT Oone3neil. MmmyHHas cuctema uyenoBeka. KieTouHsld u
TYMOPQJIbHBIA HUMMYHHUTET. BpoXn€HHbIH W NpuoOpeTeéHHBIN crenuduaeckuit
UMMYHUTET. Teopust KIOHaIbHO-celeKTUBHOro mmMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OpraHU3MOB. PoJib BpOXKAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTe W peryiasiuMs |y OpPraHu3MoB. Paznpaxumocts y



OJTHOKJIETOYHBIX OPraHn3MoOB. TakcuChl. Pa3npaxumMoCTh U perymisuus y pacTeHUN.
PocToBbIe BellecTBa U X 3HAYEHUE.

Hepsnas cuctema u pepriekTopHas peryJssius y >kuBoTHbIX. HepBHas cuctema
U €€ OTHenbl. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Yy
KHUBOTHBIX. OTIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['yMopasibHast peryysiuusi ¥ SHAOKPHHHAS CUCTEMa XUBOTHBIX M 4YEJIOBEKa.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOU U 3HJOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCTpaMuK

[Toptper: U. I1. I1aBnos.

Tabmunpl u cxeMbl: «OJHOKJIETOYHBIE BOAOPOCHN», «MHOIOKIETOUHBIE
Bogopocin», «bakrepum», «lIpocrelimmey», «Opransl IBETKOBBIX PaCTEHUN,
«CucreMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenui», «KopHeBble cuctemsl», «CTpoeHue credusy,
«CTpoeHne JNHMCTOBOM IUIACTHHKWY», «TKaHM >KMBOTHBIX», «CKEIET YeI0BEKay,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucrema», «JlpIxaTesbHas

CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MpIlieyHass ~ CHCTEMay,
«BblgenurenbHas CHUCTEMa», «IDHAOKPHUHHAsA cuUcTeEMa», «CTPOCHHE MBIIIIbD,
«Ammynuter»,  «Kumeunonosoctueie», «Cxema  TUATAaHUA  PACTECHUIN,

«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHDY,
«Crtpoenue mnanapumn», «BHyTpeHHee cTpoeHne HOKIEeBOro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema gsarymku», «HepBHas — cucrema
npecMbikatomuxcs», «HepBuas  cucrema  nTumy, «HepBHas — cucrtema
MJIEKOMUTaromux», « HepBHas cucrema venoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUi, repOapuu
pacTeHWil pa3HbIX OTJAEJIOB, BIIAXKHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
00opyI0BaHUE I IEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MMUTAHUS PACTEHUH,
pacHIeTieHUus Kpaxmaiia U OelKoB 1o eicTBreM GepMEHTOB, 000pYAOBaHHE /ISt
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW €MKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «3yueHue TKaHEe paCTCHUI.

JlaGoparopHasi padora «3ydyeHue TKaHEe sKUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrue opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecroiioe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA:  TOYKOBAaHUE,  CHOPYJSLuS,
(dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkenue. [lonoBbie kneTku, win rameTtel. Meino3. Craauu
meno3a. [loenenne xpomocom B Meo3e. KpoccuHrosep. bruonornyeckuii CMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IMKJIE
OpTaHU3MOB.

[IpenzapoasiiieBoe pa3Butue. I'amerorenes y »KMBOTHBIX. [10JIOBBIE JKENE3BL.
OObpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorexnes. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHe ¥ AMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OILIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguu 3MOpHOreHe3a



KUBOTHBIX (Ha mpuMepe Jarymiku). [pobGnenwe. Tumbsl  aApoOIeHUS.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMHUTAIOUIMX. 3apOJABIIICBbIE JIUCTKU
(racTpyJsisinus). 3aKiaaJKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAC 4YacTell pa3BUBAIOIICTOCSA 3apojbllia (SMOpPHOHAbHAS WHIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOTO KAaK  PE3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICHCTBUII TeHOB. BiusHue Ha 5MOpHOHATBHOE pPAa3BUTHE PANTUYHBIX
(aKTOPOB OKPYKAIOIICH Cpe/ibl.

Poct u pas3Butue xuBOTHBIX. llocTamOpuonanbHbli nepuoa. llpsimoe u
HempsiMoe pas3BuTue. PaszBute ¢ wmeramopdo3oM y O€CO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYEHHE NPSMOrO0 W HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiliiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu nmocTaMOPUOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoOeHne u pa3Buthe pacteHuil. I'ametodutr u crnopodut. Meio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpazoBaHue CIop B mpolecce Meiiosa. ['ameTtorenes
y pactenuid. OIUIOJOTBOPEHUE U PA3BUTHUE PACTUTENIBHBIX OpPraHW3MOB. J[BOWHOE
OIIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMECHHU.

MexaHu3Mbl peryJIAIud OHTON€HE3a Y PACTCHUHN U dKUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuupel U cxembl: «BererartuBHOE pa3MHOXKEHHE», «THIBI Oecrnoiaoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJIEHBD»,
«Pa3MHOXeHue TuApbD), «Menosy, «XpoMocoMsly, «I'amerorenes», «CTpoeHue
ANIEKIETKH M criepMaTo3onia», «OCHOBHBIE CTaAuU OHTOreHe3ayn, «lIpsmoe u
HENpsAMoe pa3Buthue», «Pa3zButrhe wmailckoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTCHUI, « KM3HEHHBIN LUK
MOPCKOUW KamyCTbD, «JKU3HEHHBIN TUKI MXay», « KU3HEHHBIN [IUKIT TAIIOPOTHUKAY,
«OKW3HEHHBIN UK COCHBLY.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOIMpENaparhl SUIECKICTOK U
CIIEpMAaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILK.

JlaGopaTopHas pabdora «/3ydyeHne CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEenapaTax».

IIpakTnueckass padora «BbIBICHHE IPU3HAKOB CXOJCTBA 3apOJbIIIEN
MMO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CTpoeHHUE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH W H3MEHYMBOCTH
OpPraHu3MoB

Wcropust cTaHOBNIEHUS U pa3BUTHA T€HETUKU Kak Hayku. Pabotel I'. Menaens,
I'. ne ®pusa, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B PAa3BUTHUU I'€HETHUKH.
Pa6oter H. K. KonsiioBa, H. M. BaBumnosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®unmmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE TTOHSATUSA U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUleNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHTI.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pusz, T. Mopran, H. K. Komnbuos,
H. W. Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®unumnyeHko,



H. B. Tumodeep-PecoBckuii.
Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHHUS.
JlabopaTtopnass pabora «J/Ipo3odmia kKak OOBEKT TEHETHYECKHUX

UCCIICIOBAHUNY.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHzaenss — 3aKOH

eInHOoO00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pPacUICIUICHUs MPU3HAKOB. L[{MTOJIOrMYecKrne OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI FraMeT.

AHanu3upytoliee cKkpenpanue. [IpomMeKyTOUHbBIN XapakTep HACJIEI0BAHUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. Tpetuid 3akoH MeHiens — 3aKOH He3aBUCHUMOTO
HacJe10BaHus Ipu3HaKoB. LluTosornyeckre 0OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerienHoe HacnenoBaHue npuszHakoB. Pabotrsl T. Moprana. CuermienHoe
HAcCJIEJOBAaHUE T€HOB, HApYIICHHE CLEIUICHUS MEXAYy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIN MEXaHHU3M ONpPEAEICHUS Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CHETUIEHHBIX C TTOJIOM.

['eHoTun kak nenoctHas cucrema. [lmeroTponus — MHOKECTBEHHOE JICMCTBUE
reHa. MHOXXECTBECHHBI aUIeIM3M. B3amMoaelcTBHE HEaAICIbHBIX TI'€HOB.
KommiementapHocTs. Onucras. [lomumepus.

['eHEeTMYECKUI KOHTPOJIb Pa3BUTHUS PACTEHUN, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTUYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTHUBHBIX  (DYHKIIMI.
['eHeTHUECKE MEXAaHU3MbI CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— TApa3UT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHe acleKThl KOHTPOJSI U
WU3MEHEHHS HACJIeICTBEHHON MH(OpPMAIIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuu

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

Tabmuub! u cxemsl: «IlepBbiii U BTOpOI 3akoHbI Menpens», « Tpetuii 3akoH
MeHnnens», «AHanu3upyrouiee CckpelmuBaHue», «HemomHoe DOMUHUPOBaHHEY,
«CrernsieHHOe HacJe/loBaHWe TMPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoiay,
«Kapuotun denoBeka», «Kapuotun gpozoduiey, «Kapuotunm nruimby,
«MHOX€eCTBEHHBIN aJlJIEIU3M», «B3auMoAecTBUE TEHOBY.

OO6opynoBaHue: MOAENb ISl IEMOHCTPALIMK 3aKOHOB €IMHOOOpa3usi THOPUI0B
MEPBOTO TMOKOJICHUS W PACUICIUICHUS MPU3HAKOB, MOJENIb ISl JEMOHCTpalyu
3aKOHA HE3aBUCHUMOIO HACJEAOBAaHUS MPU3HAKOB, MOJEIb IS JAEMOHCTpalyd
CUEIUICHHOTO HACJEJOBAHUS MPHU3HAKOB, CBETOBOM MHUKPOCKOII, MUKPOIpENapar:
«JIpozoduiay.

IIpakTuyeckass paGora «M3yueHue pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITB».

IIpakTuyeckass  padora  «/3ydyeHwe  pe3ynbTaToB  JUTMOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBI».

Tema 13. 3aK0OHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue TeHOTMNIa W cpenbl npu  (hopMupoBaHMH (PeHOTHUIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MonudukanuonHas W3MEHYHBOCTh. Ponb cpeapl B (QopMUpOBaHUU
MOAN(PUKAIIMOHHON M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbBIN
psin u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHUYUBOCTH.

['eHoTMIMYECKasi N3MEHUYMBOCTh. CBOMCTBA T€HOTUIIMYECKOW U3MEHYMBOCTH.
Buapl reHOTUTIHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAs.



KoMmOuHaTtuBHas W3MEHYMBOCTh. Meilo3 M TMOJIOBOM MpoOIEeCC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTU. POJTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOr0 pa3HoO0pa3us B Mpeeiax OJHOTO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buapl MyTanuii: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMpPOBAaHHbIE MyTauuu. SnepHble U
nuToIa3MaTudeckue mytanuu. CoMaTUYecKue W MojoBble MyTanuu. [IpuunHb
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacnencTBeHHo m3menunBoctu (H.W. BaBuiioB). BHesinepHass U3MEHUHUBOCThH U
HACIIEICTBEHHOCT.

Onuecenemuxa U INULEHOMUKA, POTb  INUSEHEMUYECKUX QaKkmopos 6
HAc1e008anHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpaIuA

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuubr u  cxembl: «Buugel u3MeHuuBoCcTHY», «MoaudukanuoHHas
U3MEHYUBOCTbBY, «KombunaTuBHas M3MEHYUBOCTbBY, «Meio3y,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00JaeBaHus YeIoBeKa», « Buabl myTaruii.

OOopynoBaHue: >KUBbIE U TepOApHBIE IK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHkH ((poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMHU U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTnueckass padora «Mytanuu y Jpo3oduiibl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesioBeKka

Kapuotun wenoBeka. MexayHapoJHas mporpaMma HUCCIEIOBaHUS T€HOMa
yejaoBeKa.  MeToapl  M3ydeHMsT T€HETUKHA  4YeJOBEKa:  I'€HEAIOTMYECKHUM,
OJIM3HEIOBBIH, LIUTOT€HETUYECKHUN, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacinencTBeHHble 3a00iIeBaHUs YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJie3HM C HACIeNCTBEHHOW MPEpacioyioKEHHOCTHIO.
3HaueHuEe MEAUIUHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JIEYEHUH T'€HETHYECKUX
3a0o0ieBaHUN 4YenoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOphl MOBBIMICHHOWM YYBCTBUTEJIBHOCTH YEJIIOBEKAa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. ['eHeTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSM.

JleMmoHCcTpauumn

Tabnuuel u cxembl: «Kapuotun yenoBeka», «MeToJbl U3YyUECHUS] TEHETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS YETTOBEKAY.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTUKanus U CENEKIMs. 3ap0oKACHUE CEIEKIINU U JOMECTUKAILIUU. Y YECHUE
H. U. BaBunoBa o IlleHTpax mOpOUCXOXIACHUS W MHOTOOOpa3us KyJIbTYPHBIX
pactenuii. Ponb cenexuuu B CO31aHUU COPTOB PACTEHUIN U MOPOJ )KUBOTHBIX. COPT,
Mopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

MeTtonpl cenekuMoHHOW paboThl. MckyccTBEeHHBIH OTOOp: MacCOBBIA H
VIHJIUBU1Y AJIbHBIM. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. UcnbiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.



HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJA  CEJEeKIMOHHOW  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMM Y KyJbTyPHBIX
dopm opranusmoB. Vcrnosb30BaHHME T€HOMHOIO PEJAKTHPOBAHHWA WU METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana st CeJIEKIHH.

[lonyuenue ITOJIUIIIIOUIOB. BryTtpuBnnosas TUOpU TA3aITHS.
bu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uWHOpuauHr.  HepoactBeHHoe
CKpelIMBaHue, WM ayTOpuAMHI. ['erepo3uc W ero npuuuHbl. lcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKUNN PACTEHUI U KUBOTHBIX. «3e1€HAs
DpesonoyuUsy.

CoxpaHeHre U U3y4eHUEe TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YynpagieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX  JCUBOMHBIX 6 Yeadx YIYYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO0, JUHULL U KPOCCO8, 8 MOM HYUCie C
NPUMEHEHUEM COBPEMEHHBIX MemMO008 HAYUHbIX UCCe008aHU, Nepedosbix Uoeli U
NepCneKmuBHbIX MexXHONI02ULL.

JleMoHCTpauumn

[Toptpersr: H. U. Baswios, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuuel u cxembl: «lIeHTpBI TPOUCXOKIECHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «OTnanéHnas ruopuauzanus», «MyTareHes».

JlabopaTopHas padora «/3ydyeHne cOpTOB KyJNbTYpPHBIX PACTEHUN U MOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METOAOB CEJICKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKekypeusi «OCHOBHBIE METOABI M JIOCTUKEHHUS CEIEKIUU PACTCHUH H
YKUBOTHBIX (Ha CEJICKLIIUOHHYIO CTaHILINIO, IIJIEMEHHY IO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WUCTBO, B JIAOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHoJiorus U CMHTeTHYECKasi 0HOJIOTHA

OOBEKThI, MCHOJb3yeMble B OWOTEXHOJOTHU, — KJIETOYHBIE W TKAaHEBbHIE
KYJIbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnHe. Mukpoounonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJOTHI M MHCTPYMEHTOB LEICHANPABICHHOTO U3MEHCHUS U
KOHCTPYMPOBAHHUsI TEHOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounasa wnxkeHepus. MeTonpl KyJabTypbl KIETOK M TKAHEHM PACTEHHUU U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuau3alus ¢W  COMATHYECKUN
sMOpuorenes. lcmonp3oBaHWEe TaliIoOu0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHAbHBIX U NOJAUKAOHATbHbBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALMU SIAEP KIIETOK.
Texnonozuu 0300posieHuUs, KyIbmMUSUpO8aHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYTbMYP.

XpoOMOCOMHasi M TE€HHas WHXXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHCcTpyupoBanue pekomOouHantHeiX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTuxeHus ¥ NepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. IKOJIOTHUECKHE
Y 3TUYECKHUE NPOOJIeMbl TEHHOM WHKEHEPUU.

Menununckue ouorexHonorud. [locrreHomuas uudposas meaununa. [TIP-



JUarHocThKa. MeTaOOJOMHBIM aHajau3, TEHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyejaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHoJIb30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanust paka. 3D-Omommkenepus mnsg  pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOIMH, CO3JaHUs KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaQoIauHTa
JUISL PELIEHUS 3a/1a4 NIEPCOHAIN3UPOBAHHON MEULIMHBI.

Co3nlaHre BEKTOPHBIX BaKIUH C LEJIbI0 00ECredYeHHs] KOMOMHHPOBAHHOMN
3amuThl OT Bo3Oyautened OPBU, ycTaHOBIIEHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢ynxmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpaIU

Tabmunpl u cxemsl: «/crnonb30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KiieTouHas nHKeHepusn», «I eHHass HH)KEHEepUs».

JlaGopaTopnas padora «/3yueHne o0bEeKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llosydyeHre MOJIOYHOKUCIBIX IIPOTYKTOBY.

JIKCKypcusi «bHOTEXHONOrMs — BaKHEHIIas IPOM3BOJAUTENbHAS CHIA
COBPEMEHHOCTH (Ha GMOTEXHOJIOTHYECKOE IIPOU3BOICTBO).

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
OoOy4YaroIMMHUC TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pE3yJIbTaTOB OCBOCHUS IPOTrpaMMBbl 10 OMOJIOTUU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeleHanpagienHoe paseumue BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPHUYECKUX TPATUIUN pPAa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIMNXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00PA30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOTPaMMBbI TTO OMOJIOTUH TIOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U TMPABOIMOPSAIKY, YEJIOBEKY TPyJa U CTapileMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JIM4HOCTHBIE PE3YIHTATHl OCBOEHUS YIEOHOTO peaMeTa « BHoIoTHs JOMKHBI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalONUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIupeHHe >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peaiv3allid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOUN JESITEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOTO0 BOCTIMTAHUS



¢ c(hopMUPOBAHHOCTH TPAKTAHCKOM MOZUIIUHA O0YIAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

®0CO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YyBaK€HHE
3aKOHa M MPaBOMOPSIAKA;

®rOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTA NPHU CO3AaHUU
y4EOHBIX MPOEKTOB, PENICHUHU YYEOHBIX M IMO3HABATENIbHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTHYECKUX IKCIICPUMEHTOB;

®CIIOCOOHOCTD  ONPEACISTE COOCTBEHHYIO IMO3HLMIO 10 OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

®YMEHUE YUYUTHIBATH B CBOUX JICHUCTBUSIX HGO6XO,ZII/IMOCTB KOHCTPYKTHUBHOT'O
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCXKICHUSAMU, KyJIbTYPHBIMHA IIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

®rOTOBHOCTh K COTPYJAHUYECTBY B IMPOLECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, TO3HABATEIBHBIX U MCCJIEAOBATEIbCKUX 3a/ad, YBaXKHUTEIbLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

®OTOBHOCTH K T'YMaHUTAPHOW W BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

®c(hopMUPOBAaHHOCTH pOCCUCKON TpaXIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IIE€pPE]l
Ponunou, ropoctu 3a CBOM Kpai, CBOXO PoJiiHY, CBOM SI3bIK U KYJIBTYPY, IIPOILLIOE
Y HACTOsIlEe MHOTOHAIIMOHAJILHOIO Hapoaa Poccuu;

®[ICHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJICAUIO U TAMITHUKAM MPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

®CIIOCOOHOCTh OIIEHWBATHh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHWOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

eujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3ammre OTedecTBna,
OTBETCTBEHHOCTb 32 €0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

®0CO3HAHUE JYXOBHBIX [IEHHOCTEH POCCUMCKOIO HAPOA;

¢ c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEJICHUS;

®CIIOCOOHOCTh OIIEHMBATh CHUTYAllMIO W TPUHUMATh OCO3HAHHBLIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

®0CO3HAHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

® OTBETCTBEHHOE OTHOILIICHUE K CBOUM POJUTEIISIM, CO3/TAaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

®5CTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

® [IOHMMAaHNE SMOIMOHAJILHOTO BO3JIEHCTBUS KUBOU MPUPOJIBI U €€ IIEHHOCTH;

®IOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAYECTBa TBOPUECKOM JIMYHOCTH;

5) ¢uzuveckoro BOCHMTAHUA, (POPMUPOBAHUS KYJIbTYPbI 310POBbS H
IMOLUMOHAJIBLHOIO 0J1IArONOJIyYns:

®[IOHMMAaHWE W peaju3anus 3J0pOBOro W 0Oe€30macHoro obpasza KU3HH
(3mopoBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TPaBWJI HU  HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, perysapHas ¢usnueckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;



®[IOHMMAaHUE [IEHHOCTU TMPaBWI WHIUBHUAYAJbHOTO M KOJUIEKTUBHOIO
0€30MacHOro MOBEAEHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIIO/ICH;

®0CO3HAHUE TMOCJIEACTBUI U HEMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

®TOTOBHOCTH K TPYyly, OCO3HAHHE IIECHHOCTH MacTEPCTBA, TPYAOTIO0HE;

®rOTOBHOCTh K aKTHMBHOM JAESATEIbHOCTH TEXHOJOTHMUECKONM U COLMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

®IHTEpEC K pa3InyHBIM cdepam Npo(ecCHOHATBHON AeSITeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayied mnpodeccun U pearu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIC TIJIaHbI;

®TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO W CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HMU;

7) IKOJIOTUYECKOT0 BOCIIUTAHMS

®SKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILIEHHUE K MPUPOJE KAaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIICCTBOBAHMUS;

®IIOBBLIIIICHUE YPOBHS DKOJOTMYECKOW KYJIbTYpbl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX TOCHEACTBUNA IS
OKpY’KarOILIEN CPEIbI;

®0CO3HAHUE TJI00ALHOIO XapakTepa SKOJOTHUECKUX MPOOJIEeM U MyTed HX
pelieHus;

®CIIOCOOHOCTh HCHOJB30BATh NPUOOpPETAaEMble NPH H3YYEHUH OMOJIOTHH
3HAHUS W YyMEHUS TpU pEUIeHUHU NpoO0JeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOICHUE  TMpaBW  TOBEACHUS B MPUPOJE,
HAaMpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
KOCUCTEM, OHOoCchepbl);

®AKTUBHOE HENPUSATUE JEHUCTBUM, NPHUHOCIIIMX BpEd  OKPYXKarOIIEH
IPUPOTHON Ccpejie, YMEHHE MNPOrHO3UPOBATH HEOJIArONPHUSTHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEMCTBUN U MPEIOTBpAIATh UX;

® HAIMYUE PA3BUTOTO HKOJIOTUUECKOTO MBIIIUICHUS, 9KOJIOTUYECKOU KYJIBTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTMYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

eCc(hopMUPOBAaHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJHUKYJIHTYPHOM MHPE;

® COBEPIIICHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKOM KYJIBTYpbl KaK CpECTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJIbMU M TIO3HAHUSI MUDA;

®[IOHMMaHUE CHeUu(PUKN OHOJOTUM KaK HAyKW, OCO3HAHUS €€ poJk B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpPEJCTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €IMHCTBE IMPHUPOJIbI, YejoBeKa U
oOlllecTBa, B TO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU mpodsieM
COXpaHEHUS TTPUPOITHOTO PABHOBECHS,

e y0eXKIEHHOCTh B 3HAYUMOCTU OWOJIOTHUU JIJIi COBPEMEHHOM IMBUJIM3AIUU:
oOecrieueHnss HOBOTO YPOBHS PAa3BUTHS MEAUIMHBI, CO3JaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BHIXO/AA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusT  Mepexojla K  yCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB



KU3HU;

®3aMHTEPECOBAHHOCTh B MOJIYYEHHMM OHOJIOTMUYECKUX 3HAHUH B LEJAX
NOBBIIIEHUS OOIIE KyJbTYphbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GopMUupyeMoit
IpU U3y4eHUH OHOJIOTUH;

®[IOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJy4YacMble 3HaHMs MJI1 aHaiuu3a U
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIEro MUpa M MPOUCXOASIIUX B HEM U3MEHEHUH,
YMEHHE JejaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHMsI IOCTOBEPHBIX BBIBOJIOB;

®CIIOCOOHOCTh CAMOCTOSTEIFHO HCMOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIs
pelieHust mpoOJieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

®0CO3HAaHNE LEHHOCTH HAY4YHOW JEATENBHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;

®rOTOBHOCTh U  CIIOCOOHOCTh K  HENPEPHIBHOMY O0pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATHI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHHUS ydeOHOTo mpemmera «buomorwsn
BKJIFOYAIOT: 3HAYMMbIC JII (OPMHPOBAHHUS MHUPOBO33PEHUS OO0yYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeONU(PUKy METOJO0B TIO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHbIH (aKT, MPUHIIUII, THIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHNe, HAOIIOICHNEe, H3MEPEHHUE, DKCIIEPUMEHT | APYTHE); YHUBEPCATbHBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
oOecrieunBaronme GopmupoBaHue GyHKIMOHATHHOW IPAMOTHOCTH U COIMAIBHON
KOMIIETCHIIUM  OOYyYaloIIMXCA; CHOCOOHOCTh OOYYarolIuXcsi  HUCIOJIb30BaTh
OCBOCHHBIE MEXKTUCITUTIIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IECTBUS B TTIO3HABATEIILHON M COLIUANIbHOM MPaKTHKE.

B pe3ynbpTaTe uzydeHus OMOJIOTUN Ha YPOBHE CPEHETO 0011ero 0O0pa3oBaHUs
y oOyuaromerocs OyayT cdhOpMHpPOBaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
y4eOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHBbIC JCHCTBUA,
PETYJISTUBHBIE YHUBEPCAIIbHbBIE YUEOHbBIC JCUCTBUS, COBMECTHAS JESTEIHHOCTD.

MeTtanpenMeTHbIe pe3yiabTaThl OCBOSHHUS MPOTPAMMBI CPEAHETO O0OIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaneHue YHHBEPCAJIbHBIMH yueOHBIMU MO3HABATEJIbLHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE e CTBHA:

®CaMOCTOSITENIbHO  (hOPMYJIUPOBaTh U aAKTyaJU3UpOBaTh  MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

®IICIIOJIH30BaTh TMPH OCBOCHWM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KJIacCU(UKAIIUH, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

®OMPENENATh IEJN JEeATeIbHOCTH, 3aJaBasi TapamMeTpbl W KPUTEPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C TTOCTABICHHBIMHA IEIISIMU;

®1ICTIOIH30BaTh OUOJIOTUYECKUE TTOHATHS JIJIs1 OOBsICHEHUS (DAKTOB U SIBJICHHIA
YKUBOU MIPUPOIBI;

®CTPOWTH JIOTHYCCKHUE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PacCMaTPUBAEMBIX



SIBIICHUSX, (DOPMYTHPOBATH BHIBOBI U 3aKITIOUCHHS,

SIIPUMEHITh  CXEMHO-MOJCNBHBIE  CpPEACTBA  JJISI  TPEJCTABJICHUS
CYILIECTBEHHBIX CBS3€H M OTHOIICHUU B M3Y4YaeMbIX OMOJOTMUYECKUX OOBEKTax, a
TaK)Ke MPOTUBOPEUUH PA3HOTO POJIA, BEISIBJICHHBIX B PA3TUYHBIX HH(POPMALIMOHHBIX
UCTOYHUKAX;

epa3pabaThiBaTh IJIAH PEIICHUSI MPOOJIEMBI C YIETOM aHAIN3a MMEIOIIMXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

®BHOCUTh KOPPEKTHBBI B  JESATEIBHOCTb, OIICHMBATh COOTBETCTBUE
pe3yNbTaTOB LIENSM, OLIEHUBATH PUCKH MOCIIECTBUH 1€ATEIHHOCTH;

®KOOPJIWHUPOBATH W  BBHIMOJMHATH pPabOTy B  YCIOBUSAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBYS;

®pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIeI0BaTeIbCKHE TeCTBHUS:

®BJIa/ICTh HABBIKAMH y4EOHO-UCCIIE0BATEIHCKOM U MPOEKTHOM A TEIbHOCTH,
HaBbIKAMHU  paspelieHuss mpoOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
pa3IMYHBIX METOIOB MMO3HAHUS;

®ICII0JIb30BATh PA3JIMYHbIE BHJbI JEATEIBHOCTH MO IOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEPIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[HAIbHBIX TPOEKTOB;

¢ hopMHpOBaTH HAYYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

eCTaBUTh U (HOPMYJMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOMN
NESITEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

®BLIABIISITH PUUMHHO-CJIC/ICTBEHHBIE CBSI3W U aKTyallM3UpPOBaTh 3ajady,
BBIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs1 IOKa3aTeIhCTBA CBOMX
YTBEPXKACHUI, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

®aHANIM3UPOBATh TIOJYYCHHbIE B XOJI€ pEIICHUs 3aJaudl Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

® 1aBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

®OCYLIECTBJIATH II€JICHANIPABIICHHBIM TOUCK TEpPEeHOoca CPEICTB M CHOCOOOB
NEeNCcTBUS B MPO(GECCUOHANBHYIO CPEy;

eyMETh NEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYIO 00JacTh
KU3HEICATEIbHOCTH;

e yMETh MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

®BBIJIBUTAaTh HOBBIC HJIEH, MIPEJiaraTh OpUTrHHAIBHBIE TIOJXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumeii:

® OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(POPMALIUU (TEKCTE Yy4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHeTe), aHaIM3upOBaTH
UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OLICHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

¢ hopMyIHpOBaThH 3aMPOChl M MPUMEHSTh PA3IMYHBIE METOMABI TIPU TOUCKE U
otbope Ouosornueckoi mHpopMamru, HEOOXOAUMOM IJisi BBHITIOTHEHUS yYEOHBIX
3amay;

eIpuoOpETaTh OMBIT HMCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPy aKTHUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
TIOMCKOBBIX CHCTEM;

®CaMOCTOSITEIHHO  BBIOMPATh  ONTUMAaJbHYIO (OpMy  TMpEeACTaBICHUSA



ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

®ICIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpeIACTBA Mpu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATH XUMHYECKHE, (U3UYECKUE W
MaTEeMaTUYECKUe 3HAKU W CHUMBOJBI, (HOpPMYyJIbI, a00peBUaTypy, HOMEHKIATYPY,
UCIIOJIP30BaTh U MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJISTHOCTH;

®BIIAJICTh  HABBIKAMH  pACIIO3HABAHUS W 3alUTHl  WHMOpMAaIuH,
WHPOPMAITMOHHOK 06€30MaCHOCTH JTHYHOCTH.

OBjajieHue YHMBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM J1eCTBUSIMU:

1) o0mennme:

® OCYIIIECTBIIATh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILIECTBY OOCY>KTaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHTEILHO BBITIOJIHCHUS TpeJjiaraeMoin
3a/1ay, YIYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH IMMO3HIMKA JIPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

epacro3HaBaTh HEBEpOANbHBIE CpPEJICTBAa OOIIEHUS, MOHUMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

®BJIAJICTh PA3IMYHBIMHU CIIOCOOAMH OOIICHUSI W B3aWMOJICHCTBUS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

®pa3BEPHYTO W JIOTUYHO M3JIaratb CBOIO TOYKY 3PEHUSI C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esiTeJIbHOCTh:

®[IOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaTbHOM
paboThI IPU PEIICHUH OMOJIOTMYECKOUN MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1auH;

®BBLIOMPATh TEMATUKY W METOJIbI COBMECTHBIX JEHCTBUI C Y4ETOM OOIIUX
WHTEPECOB, U BOBMOKHOCTEH Ka)I0TO YjeHa KOJUICKTHBA,;

®[IPUHUMATHL II€IM COBMECTHOW JICSITEIIBHOCTH, OPraHU30BBIBATH |
KOOPJMHHUPOBATh JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padOThHI;

®OI[CHWBATh KAaueCTBO CBOETO BKJIaJa W KaXIOTO yYaCTHHKAa KOMAaHIBI B
o0l pe3yJsibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eripejyiaraTh HOBBIE TMPOEKTHI, OICHWBATH WJEU C TO3UIMU HOBHU3HHI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAYUMOCTH;

®OCYIIECTBIIATh TO3UTUBHOE CTPATETHYECKOE TMIOBEJACHUE B PA3IUUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBy1aieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

®ICIIOJIH30BAaTh OMOJIOTUYECKHE 3HAHWS JIJIS BBIABICHUS TPOOJIEM U UX
pelIcHUs B )KU3HCHHBIX M YICOHBIX CHTYAIHSX;

®BBHIOMpATh HA OCHOBE OWOJOTHYECKUX 3HAHUW IICJICBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBHUSX M MOCTYIIKaxX 1O OTHOIICHHWIO K YKUBOW MPHUPOIE,
CBOEMY 37I0POBBIO U 3JJ0POBBIO OKPYKAIOIINX;

® CaMOCTOSITEIHHO OCYIIECTBIISITh MMO3HABATEIIbHYIO JCSITEIHHOCTD, BBISBISTH
poOJIeMBbl, CTaBUTh U (HOPMYIMPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NESATETLHOCTH U dKU3HCHHBIX CUTYAIIUSIX;

®CaMOCTOSITEIBHO COCTABJIATh IUIAH pEIIeHUs MpoOJeMbl ¢  Y4ETOM



UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPEIIIOUYTEHUI;

® 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

epacIIUpATh pAMKH y4€OHOTO ITpeIMETa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUM;

e [eJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHMUE;

®OLICHUBATh MPUOOPETEHHBIN OIBIT;

eCII0COOCTBOBAaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IIMPOKOW SPYIAULMHU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

®1aBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

®BNIAJICTh HABBIKAMHM  IIO3HABATEIbHOW pe(dIeKCMH KaKk  OCO3HaHUs
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCHM Jsi OICHKH CUTyalluu, BBHIOOpA
BEPHOI'O PEILICHHS;

eyMETh OLICHUBATh PUCKU M CBOEBPEMEHHO IIPUHMMATh DPELICHUA II0 HX
CHIDKEHHIO;

®[IPUHUMATh MOTHBBI W apryMEHThl APYTMX IIPU AHAIN3E PE3yJIbTATOB
JEATEIIbHOCTH;

3) npuHATHE cedsA U APYTUX:

®[IPUHUMATH €051, TOHUMAasi CBOM HETOCTATKU U JJOCTOMHCTBA;

®[IPUHMMATh MOTHUBBI M apPryMEHThl JAPYIMX IIpM aHAJIU3€ pe3yJIbTaToOB
NEATEIBHOCTH;

®[IpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH;

®pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yJIbTaThl OCBOCHUSI COJEpKaHUA Y4yeOHOro mpeaMeTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecleUYeHUE
npopuapHOro  oOyueHust  oOydaronmxcss — Owosorud. OHM  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJIOTUY HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUI 1O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYE€HUIO HOBBIX 3HAHUW W WX NMPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyanusx. lIpenMeTHbie pe3ynabTaThl MPEACTABICHBI MO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOTo mpenmera «buonorus» B 10
KJlacce NOTKHBI OTPAXKaTh:

oC(pOpMUPOBAHHOCTh 3HAHUM O MeCT€ W POJIM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  peIIeHHH TpobJieM  paluoOHaIbLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onoorny;

®BJIAJICHNE CHUCTEMON OHWOJIOTUYECKHX 3HAHWUH, KOTOpas BKIJIIOYACT:
OCHOBOTIOJIaralIire OUOJIOTUYECKUE TEPMUHBI W TOHSTHS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJISIIus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTHYECKHUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€TMHOOOpa3us
MOTOMKOB TE€PBOr0 IMOKOJIEHHUS, PACHICIUICHUsI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensda, TOMOJOTMYECKUX PSAOB B  HACIEICTBEHHOU



n3meHunBoctu H. Y. BaBuiosa), npuHIMNIbI (KOMILJIEMEHTAPHOCTH);

®BJIaJICHUE OCHOBHBIMM METOJAMHM HAYyYHOI'O MO3HAHUS, HCIOJb3yEeMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJFOICHNE, DKCTICPUMEHT);

® yMEHUE BBIJICIAThH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB >KU3HEAESITEIbHOCTH,
MPOTEKAIOUIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, MeW03a, TaMeTOTeHe3a, SMOpUOreHe3a, MOCTAIMOPHOHAIBLHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TE€TEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

eyMEHHE YCTAHABJIMBATh B3aMMOCBSI3M MEXKIY OpraHOMAaMHU KJIETKU U UX
GYyHKIHUSIME, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM W WX (DYHKIUSAMH, MEXKTY
opraHaMud M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U UX
GyHKIUSIME, MEXKIYy CHUCTEMaMHU OpPraHOB U WX (PYHKIUSMHU, MEXIY 3TaraMmu
OoOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM U (DEHOTUIIOM, (PEHOTUIIOM U
dbakTopamu cpesibl OOUTaHUS;

®YMEHHUE BBISBIIATh OTJIMYUTEIIbHBIC TTPU3HAKK JKHBBIX CHCTEM, B TOM YHUCIIC
pacTeHU, )KUBOTHBIX U YEIOBEKA,;

®yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JJII JOKa3aTeIhCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYTIII;

e yMEHUE periaTh OMOJIOTUYECKHE 33]]a4H, BBISBIISTH MPUINHHO-CIIC/ICTBEHHbIE
CBSI3U MEXKJy UCCIIETyEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

eyMEHHUE BBINOJIHATH JAa0OpPATOPHbIE M MPAKTUYECKHE padOThl, COONIOAATH
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOpHBIM 000PYAOBAHHUEM;

eyMEHHE BBIJIBUTaTh THUIOTE3bl, TMPOBEPATH MX HKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOPMYIHpPYS IEJb KCCICIOBAHUS, aHATU3UPOBATH IOTYUYEHHBIC
pe3ynbTaThl U ACNIaTh BEIBOBL;

®yMEHHE yYacTBOBAaTh B y4€OHO-UCCIIEIOBATEIILCKOM paboTe Mo OHOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  TOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

eyMEHHE OIICHUBATHh ATHUYCCKHUE AaCIEKThl COBPEMEHHBIX HCCIACAOBAaHUN B
00J1acTH OMOJIOTUN ¥ MEAUITMHBI (KIIOHUPOBAHKE, ICKYCCTBEHHOE OTUIOJ0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHNE TEHOMA U CO3/IJaHNEe TPAHCTEHHBIX OPTaHU3MOB);

®yMCHHE OCYIICCTBIISATh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccuoHaTbHON
NESATEILHOCTH B 00JacTH OMOJIOTHUH, MEIUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIyOJsTh MO3HABATEILHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AIMSX CPEIHETO
1poheCCHOHAIIBHOTO M BBICIIIETO 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
n/n HaumeHoBaHMe pa3/1e/I0B H TEM MPOrPaMMbI Konrpoabubie | IlpakTHyeckue (mponic)
Bceero oOpa3oBaTejibHbIE
padoThbI padoThbI pecypes

1 Buonorus kak Hayka 1 0 0 https://oblakoz.ru/

2 JKuBbIe CUCTEMBI M MX M3YYCHHE 2 0 0 https://oblakoz.ru/

3 buostorus kietku 2 0 0.5 https://oblakoz.ru/

4 XuMHYecKasi OpraHu3alys KJICTKU 10 0 1 https://oblakoz.ru/

5 Crpoenne U GYHKIUHU KICTKU 8 0 2 https://oblakoz.ru/

6 OOMeH BEIIECTB U IPEBpaIllcHHE YHEPTUU B KIICTKE 9 0 1 https://oblakoz.ru/

7 HacnencrBennas unpopManus u peaansamnus e€ B 9 0 05 httos://oblakoz.ru/

KJIETKE

8 JKM3HEeHHBIN IMKIT KIETKU 6 0 1 https://oblakoz.ru/

9 CtpoeHue u QyHKIMH OPTaHU3MOB 17 0 1.5 https://oblakoz.ru/
10 Pa3MHO)KEHHE U pa3BUTHE OPTaHH3MOB 8 0 1.5 https://oblakoz.ru/
11 ['eHeTHKa — HayKa O HACIICJCTBEHHOCTH U 9 0 05 httos://oblakoz.ru/

M3MEHYHUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJICICTBCHHOCTH 10 0 1 https://oblakoz.ru/
13 3aKOHOMEPHOCTH M3MEHYHUBOCTH 6 0 1 https://oblakoz.ru/
14 ['eHeTHKA YellOBEKa 3 0 0.5 https://oblakoz.ru/
15 Cernexiysi OpraHiu3MoOB 4 0 1 https://oblakoz.ru/
16 BHOTEXHOJIOTHS ¥ CHHTETHYECKasi OMOJIOTHS 4 1 0 https://oblakoz.ru/
17 PesepBHOE Bpemst 1 0 0 https://oblakoz.ru/
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 1 13
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YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
ebuonorus. buonoruyeckue CUCTEMbl UM TPOILECCHI; YrayOJIEHHOE

obyuenwue, 10 kmacc/ TepemoB A.B., Iletpocosa P.A. OOmiecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA
ebuosorus. 10 knacc. YrinyOnéuuslii ypoBeHb. YueOHoe nmocodue. B 2 u.
Yacte 1 Ilaceunuk B.B., Kamenckuii A.A., Pyonor A.M. u np. /Ilox pen.
[Taceunuka B.B.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI
CETU UHTEPHET
« https://oblakoz.ru/ bu6mmorexka M3



