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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yrayO6néuHoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME IO pa3fenaM ¢ TeMaMm, paclpelesieHHe I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pa3e >XKH3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, 3BOTIOLIUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paciiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHHUA O PACTCHUSX, JKUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U D3BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHUE, OCHOBBI DKOJIOTUU U YUeHHUE 0 Orocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
0Oy4aroIIMMHUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MPAaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yrmyOaEéHHOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTrooOpa3uv M OCOOEHHOCTAX OHOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTMUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTHS, TEHETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM M  COLMAIbHO-3KOHOMHUYECKUMH U  3KOJOTMYECKUMH
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npo@rIIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUIa MOBEAEHUS B NMPHUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYabHBIX U TBOPUECKUX CTIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJIECTUPOBAaHUS OMOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  Jrojie  (coOmrogeHuss Mep Npo(riIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty AIbHON o0OpazoBarenbHOI TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpeaHero ooOmero oopa3oBanus, coctapiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MIPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMOJHEHUU TPOEKTHBIX M YYCOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUN.



COAEPXAHUE OBYUEHUA
10 KITACC

CopeprkaHue MporpamMMel, BBIJIEJIEHHOE KYpCU80M, HE BXOJIUT B MPOBEPKY IOCYAAPCTBEHHOW MTOrOBOW aTTeCTalld
(THUA).

Tema 1. buoJiorusi Kak HaykKa

CoBpemeHHass OMoOJOrusl — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3Butus Ouojoruu. buonormueckue Hayku M
u3ydaemble UMH poosieMbl. DyHIaMeHTanbHbIe, TPUKIAAHbIE U TOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HadyeHne OUOJI0ruu B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHbI Mupa. [Ipodeccun, cBs3aHHbie
c Owuosnorueil. 3HaueHHe OHOJIOTMUM B NPAKTHUUECKOH JESATENIbHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3sICTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IMPUPOLBI.

JleMoHCTpauumn

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JapBun, Y. I'apseii, I'. Mennens, B. W.
Bepunanckuit, U. I1. [1aBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /1. K.
benses.

Tabmunp! u cxeMbl: «CBsI3b OMOJIOTUH C IPYTMMH HayKaMn», «Cructema OHOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

JKuBble cucTeMbl Kak npeameT u3dydeHusi Ononoruu. CBOMCTBA MKUBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa,
JIUCKPETHOCTb W LEJIOCTHOCTb, CIIOKHOCTh M YNOPAJOYEHHOCTHb CTPYKTYpPBI, OTKPBITOCTH, CaMOOPTraHU3aLMs,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3MEHUYMUBOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHu3alnM KUBBIX CUCTEM: MOJEKYJISPHBIM, KJIETOYHbIM, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJIALMOHHO-
BUJIOBOM, HKOCHUCTEMHBIN (OuoreoneHoTnueckuii), ouochepuniii. Ilponeccel, MPOUCXONAIIME B >KUBBIX CHCTEMAX.
OcHoBHBIE mpu3HaKU *kuBoro. JKusHp kak (opma cyiecTBoBaHus matepuu. Hayku, u3ydaroliue >KUBbIE€ CHUCTEMbl Ha
Pa3HBIX YPOBHAX OpraHU3ALMUN.

W3ydyenne xuBBIX cHcTeM. MeToasl Ouonormueckoid Hayku. HaOmromenue, wu3MepeHHE, HKCIEPUMEHT,
cucremarusanms, MeraaHanu3. [IoHATHE O 3aBUCMMOM M HE3aBUCHMOM INepeMeHHOHM. [lmaHupoBaHHE SKCIEPUMEHTA.



[TocranoBka u npoBepka rumnote3. Hynesas runoresa. [lonstue BIOOpKU U €€ 10CTOBEpHOCTH. Pa3zopoc B OMoornyeckux
JaHHBIX. OLIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YNIbTaTOB. [[pHUnHBI HCKaKEHHSI pe3yJIbTaTOB dKcniepuMeHTa. [lonsaTue
CTaTUCTHYECKOTO TECTA.

JdeMoHCcTpau

Tabmunpl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HW», «buonornyeckue cucremsl», «CBONCTBA KMBOM MaTepumn»,
«YpOBHU OpraHM3aluu >KMBOW NpUponb», «CTpoeHUE JKUBOTHOM KIETKW», « TKaHU >KMBOTHBIX», «CHCTEMBI OpPraHoB
YeJI0BEUECKOro opranusmMay, «buoreonenos», «buocdepa», «MeToabl H3ydeHUs )KUBOU TPUPOIBDY.

Oo6opynoBanue: 1abopatopHoe 000PYI0BaHUE ISl IPOBEICHUS HAOIIOEHUM, N3MEPEHUIl, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «/icnosp30BaHUE pa3IMYHBIX METOJOB IPU U3YYEHUHN KUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knerka — cTpyKTypHO-QYHKIMOHAJIbHAS €IWHULA *)UBOro. Mcropus oOTkpeiTHs KieTkd. Paborsr P. I'yka, A.
Jleenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOMN
TEOPUH.

MeToabpl MOJIEKYJIIPHOW M KJIETOYHOW OMOJIOTMU: MHUKPOCKOMNUS, XpomaTtorpadus, 3neKkTpodopes3, MEeTo MEUEHbIX
aToMoB, nu(depeHuranbHoe HEeHTpU(PYrupoBaHue, KyJIbTUBHUPOBAHUE KIIETOK. M3yuenue QuUKCUPOBAHHBIX KIEmOK.,
DneKkTpoHHas MUKpockonus. KoxngoxanvHuas Muxpockonus. Bumanvrnoe (npuscusnennoe) uzyuenue Kiemox.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «CBETOBOM MHUKPOCKO», «DIEKTPOHHBIA MHUKPOCKOM», «McTopusi pa3BUTHS METONOB
MHUKPOCKOIIU.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIbHBIX KJIETOK.

IpakTuyeckas padora «l3yyeHme MeTONOB KIETOYHOW Owmosornu (xpomarorpadus, daexTpodopes,
muddepennnansuoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUUYECKUM COCTAaB KJIETKU. Makpo-, MUKpPO- U YJBTPAMUKPOAIEMEHTH. Boxa u €€ poisib KaKk pacTBOPUTEI,
peareHTa, y4acTue B CTPYKTYpUPOBAHUU KJIETKH, TEIUIOPETYIALMU. MUHEpalIbHbIE BELECTBA KIETKH, UX OMOJIOTHYecKas
poJib. POJIb KATHOHOB ¥ AHUOHOB B KJIETKE.



Oprannyeckue BellecTBa KIeTku. buonornueckue noimMepsl. benku. AMUHOKHACTOTHBIN cocTaB 0eKOB. CTPYKTYpbI
OenkoBoil Monekybl. [lepBuuHas cTpykTypa Oenka, menTHuaHas cBsi3b. BropuuHas, TpeTuuHas, 4eTBEPTUYHAS CTPYKTYPBHI.
Henarypauus. CorictBa 6enkoB. Knaccuduxarus 6enkoB. buonornueckue QyHkiuu 0enxoB. /Ipuonui.

VYrneBonbl. MoHOCaxapu/ipl, IUCaxapuibl, OJUrocaxapuibl U noivcaxapuabl. OOIUNA MIaH CTPOCHUS U (PUBUKO-
XUMHUYECKHE CBOMCTBA yrieBoA0B. buosornueckue QyHKIUU yriIeBOAOB.

Jlumunel. T'wapodunbHo-ruapodoOHbIe cBoicTBa. Knaccudukanums mununoB. Tpurmuuepunabl, ¢Gochonumnuisl,
BOCKH, cTepoubl. buonormyeckue QyHkuuu aunuaoB. OOmme cBOWCTBA OMOJOTMYECKUX MEMOpaH — TEKy4ecTb,
CHOCOOHOCTh K CAMO3aMbIKaHUIO, IOJYTIPOHUIIAEMOCTb.

HyxnennoBeie kucnotel. JHK wu PHK. Crpoenne HykienHoBbiXx kucioT. Hykneorunasl. Ilpunimn
koMmiieMentapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — aBoitHas criupasib. MecToHaxoaeHue U OMOJIOTHYECKHe
¢ynkunu [JTHK. Buast PHK. ®ynkuun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Mosiekyine AT®. buonornueckue ¢ynkuuun ATO.
BoccranoBieHHble MEepeHOCUMKH, MX (DYHKIIMU B KIeTKe. [[pyeue wnykneoszuompugocpamor (HTD). CexkBeHupoBaHHUE
JHK. Memoouwl cenomuru, mpanckpunmomuxu, npomeomuKu.

CtpykrypHas OuoJyiorusi: OHMOXUMHYECKHE U Ouodusznueckue HCCIeAOBaHUS COCTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpbI OMoModiekyi. Mooenuposanue cmpykmypsl u QyHKYuti OUOMONEKYN U Ux Komniekcos. KomnviomepHwiii ouzatin
U OpeaHUu4ecKuti cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATI0208.

JlemoHcTpanuu

[Toptpetst: JI. Ilonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C. [Ipy3unep.

Huarpammbl: «Pacnpenenenne XMMHUYECKHUX DJIEMEHTOB B HEXKMBOW mpupone», «PacmpeneneHne XUMHUYECKUX
AJIEMEHTOB B KUBOM IIPUPOJIED.

Tabmuibl u cxemsl: «[lepuonnueckast TabMia XUMHUIECKUX 2JIEMEHTOBY», «CTPOCHHE MOJISKYJIbI BOIB», «BerecTra
B COCTaBe Opranm3MoBy», «CTpoeHHEe MOJeKynbl Oenkay, «CTPYKTypbl OEIKOBOM MOJEKYIbD», «CTpoeHHE MOJEKYI
yIIIeBO10B», «CTpoeHrne MOJIEKYJ TUNUI0BY», « HykinenHoBbie KUCIOTE, «CTpoeHne MoJieKyJibl ATD.

OO6opynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlabopaTtopnasi pa6ora «O0Hapyx eHHE OCJIKOB C MOMOIIbIO KAYECTBEHHBIX PEAKIIHIN.

JlaGopaTopHnasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIOT, BBIICIICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.



Tema 5. CTpoeHue U QyHKUMH KICTKH

Tunsl KJIETOK: dyKaprHoTHUecKas U pokapuotuyeckas. CTpyKTypHO-(yHKIIMOHATbHbIE 00pa30BaHUs KIETKH.

Crpoenne mnpokapuoThdeckod kieTku. Kierounas crenka Oaktepuii u  apxeil. (OCOOEHHOCTH CTPOEHUS
rerepoTpodHON U aBTOTPO(GHON MPOKAPUOTHUECKUX KIETOK. MecTO U poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHrie ¥ (QYHKIMOHUPOBAHME OHyKapuoTWyeckoM kieTtku. [lmasmartuueckass memOpaHa (IJ1a3MalieMMa).
CrpykTypa mia3zMaTudeckoi MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: maccuBHbIN (quddy3us,
oOneruénnas nudQys3usi), aKTUBHBINA (IEPBUYHBIN U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [loaynpoHunaeMocTs MEMOpPaHBI.
Pabora HaTpuii-KaiaueBoro Hacoca. DHJIOLMTO3: MUHOLUTO3, paronuTo3. Dk301uTo3. Knerounas crenka. CTpykTypa u
(YHKIMM KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutornna3zma. Lurozons. Hurockener. [IBuxenue nuromiasmel. Opranouas! kieTku. O1HOMEMOpaHHbIE OPTaHOM/IbI
KJIeTku: sHaomnasmarnueckas cerb (OIIC), anmapar I'onbku, JU30COMBI, X CTpOEHHME W (PYHKUMHU. B3anmocBs3b
OJTHOMEMOPAHHBIX OpPraHOUAOB KJIeTKU. CTpOeHUE TpaHySIPHOTO peTuKyiyma. Mexanuzm nanpasnenus odenxos 6 IIIC.
Cunre3 pacTtBOopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [magkuii (arpaHyssipHbBIN) SHIOTUIA3MATUYECKUAN
petukynyM. CekperopHas (yHkius anmapara ['onbmku. Moougukayus benxoe 6 annapame I'onvoocu. Copmuposka
benxoe 6 annapame I onvoorcu. TpaHCTIOPT BELIECTB B KiIeTKe. Bakyonu pacTuTenbHbIX KieTok. Kinetounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPTaHOWBl KJIETKWA: MUTOXOHAPHUM, TIACTHIBL. [Ipoucxodcoenue MumoxoHOpuii u Nniacmuo.
Cumbuocenes (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue U (PyHKUMM MUTOXOHAPUM W miactuia. llepBuunsle,
BTOPUYHBIE U CJIOKHBIE IIACTHIbI (POTOCUHTEZUPYIOLIUX 3YKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI, JIEUKOIIIACTHI BBICILINX
pPacTCHUMN.

HememOpanubie opraHounbl kieTku CTpoeHue MW (YyHKIMH HEMEMOpPAHHBIX OpPraHOMJIOB KJIETKU. PHOOCOMBI.
IIpomescymounvie punamenmor. MukpoduaaMeHThl. AkmuHosble Mukpoguiamernmoi. MblllleUHbIe KIETKU. AKMUHOBbIE
KOMNOHEeHmbl Hemblieunblx Kiemok. Mukpotpyoouku. Knetounsiii nentp. CTpoeHHe U IBUKEHHUE )KTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuromasmsl. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpOQUIAMEHMAMU U MUKPOMPYOOUKAMU.
MomopHnuvie benku.

Anpo. O6onouka siapa, XpOMaTHH, KAPUOIUIa3Ma, SAPBIIIKHA, UX CTPOEHUE U QYHKIMU. SAepHbIi OEIKOBBIA MaTPUKC.
[IpocTpaHCTBEHHOE pACMOJOKEHUE XPOMOCOM B HHTep(da3HOM sipe. Idyxpomamuu u 2cemepoxpomamur. benku
XpOMaTHHA — TUCTOHBL. /Junamuxa sadepHoii 060104Ku 8 mumo3se. AoepHulii mpancnopm.



Kierounsle BkitoueHus. CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3YKapUOT (PACTUTENbHOM, dKUBOTHOM, TPUOHOM).

JleMoHCTpanun

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

Tabmunpl u  cxeMbl: «CTpoeHHE JYKApUOTHUYECKOM KIeTKu», «CTpoeHHE JKUBOTHOW KIEeTKW», «CTpoeHue
pPacTUTENBHOU KIETKN», «CTpOCHHE MUTOXOHIAPUN», «A1po», « CTpoeHne MPOKapHUOTUYECKON KIIETKI.

OOopynoBaHHE: CBETOBOW MHKPOCKOII, MUKpPOIpPENapaTbl pPacTUTEIbHBIX, KUBOTHBIX KJIETOK, MHKpPOIpEnaparsl
OaKTEepHAIbHBIX KIETOK.

JlabopaTtopHast pabora «/3ydeHue CTpOEHUS KIETOK Pa3IMYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3ydyeHne cBOMCTB KJIECTOUHON MEMOpPAHbD.

JlabopatopHas padora «liccienoBanue Mmiua3Moan3a U JEIIasMoJIn3a B PACTUTEIBHBIX KIETKax).

IpakTnueckas padora «/3yueHne IBHKEHUSA IUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AccuMmwisiivsi M JUCCUMMIISILUSL — JBE CTOPOHBI MeTabonau3Ma. Tumbl oOMEHa BEUIeCTB: aBTOTPO(PHBIA U
rerepoTpoHbIi. YyacTue KHCIOpoAa B OOMEHHBIX Mpoleccax. DHEpreTuyeckoe oOecrevyeHue KIETKH: MpeBpalieHUe
AT® B 00MeHHBIX Mpolieccax. PepMEHTATUBHBIN XapakTep peakuuil KIETOYHOro MeTadonn3mMa. @epMeHThI, UX CTPOCHHUE,
cBoiicTBa U MexaHu3M gnenctBus. Kodepmentsl. OTnnuus (EepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPBI U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLIUNA OT Pa3IUYHbIX (DAKTOPOB.

[TepBUYHBIN CHHTE3 OPraHUYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIN U OKCULEHHbIU pomocunmes y
oaxkmeputi. Ceemocoduparowue nuemenmsl U HUSMEHMbl PEaKyuoHHO20 yeHmpa. Poib XJIOpOIUIacCTOB B IpOILECcCe
dborocunTe3a. CBetoBass U TeMHOBas (¢aszpl. Domoodvixanue, Cz., C4. u CAM-munsvr pomocunmesa. IIpoayKTUBHOCTD
dboTocunTe3a. BiusHue pa3andHbix (HAKTOPOB HA CKOPOCTh (POTOCHMHTE3a. 3HaUeHUE (POTOCUHTE3A.

XemocuHTe3. Pa3HooOpasme OpraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIONIHNE OaKTepuu, >KeIe300aKTepuH,
cepobaKkTepuu, BOAOPOAHbIC OaKTeprr. 3HAUCHNE XEMOCHHTE3a.

AHaspoOHbIe opraHu3mbl. Bumsl Opoxenus. [IpoaykTel OpoKeHHUS M UX HCIOJIH30BAHHUE YEIOBEKOM. AHa’pPOOHBIC
MUKpPOOPraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTUH U BO3OYAUTENN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl dHEpreTudeckoro oomena. [loaroroBurenbHbii dTan. ['NUKoIN3 — GECKUCIOPOIHOE
pacIIEeIIEHUE TIIFOKO3bI.



buonornyeckoe OKHUCIEHHE, WM KIETOYHOE JAbIXxaHue. Poilb MHUTOXOHIpPUH B Ipoleccax OHOJOTHMYECKOro
okucnenus. Huknuueckue peakunn. OxucnurenbHoe pochopunupoBaHue. Juepeus MeMoOpanHo2o epaouenma npomoHos.
Cunmes AT®: paboma npomonunou ATD-cunmasel. llpenmyrecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TeEpe
aHa’pOOHBIM. DP(HEKTUBHOCTH YPHEPreTUIECKOTO OOMEHA.

JdeMoHCcTpaIMuA

[Toptpers: JIxk. Ilpuctim, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A. Ourenerapar, II. Mutuemn, I'. A.
3aBap3uH.

Tabmuubr 1 cxembl: «DorocuHTe3», «IHEpreTudeckud obmen», «buocuHTe3 Oenka», «CtpoeHue depMeHTay,
«XEeMOCHUHTE3.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHUE [JIsi MPUTOTOBJICHUS IOCTOSIHHBIX W BPEMEHHBIX
MUKPOTIPETIapaToB.

JlabopaTopnasi padora «l/3yueHue KaTaIUTUYECKOW AaKTUBHOCTH (EPMEHTOB (HAa MpUMEpe aMuiia3bl WU
KaTanasbl)».

JlabopaTtopnasi padora «/3ydyeHune (GpepMEHTATHBHOTO pACIICIUICHUS TMEPOKCHIA BOJOPOJA B PACTUTEIBHBIX H
YKUBOTHBIX KJIETKAX.

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB POTOCUHTE3A U XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Haciencreennasi uHgopmanus U peajusanus eé B KIeTKe

Peakuun MatpuyHoro cuHrte3a. [IpUHIMI KOMIIJIEMEHTApPHOCTH B PEAKLMSAX MATPUYHOIO CHUHTE3a. Peanmzanus
HacJeACTBeHHOM uH(popManuu. ['eHeTnueckuit Ko, ero ceoricta. Tpanckpunuus — maTpuuHbiii cuaTe3 PHK. [TpuHiuns
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTb, AHTUIAPAIIETbHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6
sykapuomuueckot kiemke. Hexooupyrowue PHK.

Tpancnsimst u e€ srtambl. Yuactue TtpaHcnopTtHeix PHK B OuocunTeze Oenka. YcmoBus OuocuHTe3a Oenka.
KomupoBanne amuHOokuCIOT. Posib pubocom B OnocuHTe3e OEIKa.

Cogpemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalys reHoMa y MNPOKApUOT U dyKapuoT. Perynsuus
aKTUBHOCTH T'€HOB y mpokapuoT. ['unoresa onepona (P. XKako0, K. Mano). Monexkyriapubie mexanuzmvl IKCNPeccull 2eHO8



vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enog. Perynsuus oOMEHHBIX NMPOIECCOB B KieTKe. KieTouHblit
roOMeOoCTa3.

Bupycbl — HeklieTouHble (OPMBI KU3HH U OOMUTaTHble Napa3uTbl. CTPOEHHE MPOCTHIX U CIOXKHBIX BHPYCOB,
perpoBupycoB, OaktepuodaroB. Kuszneumwii yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasd, unmezpasd.

BupycHbie 3a0oneBanus uenoBeka, >XKMBOTHBIX, pactenuid. CIIUJ], COVID-19, couumanbHble W MEIUIIUHCKUE
pOOJIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6orvuux maccusos («bigdatay) cmpyxmypruvix duonocuueckux oanmwlx.
Hanomexnonozuu 6 buonoeuu u meouyune. llpoepammupyemvie gpynxyuu 6erxkos. Cnocobvi 00cmasku 1eKapcma.

JlemoHcTpanuu

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

Tabnuub! U cxembl: «buocunTes Oenkay, «I'eHernueckuil kony», «Bupyce», «bakrepuodarny.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCA.

Tema 8. ) Ku3HeHHBbIH ITUKJI KJIETKH

Knerounsrii uuki, ero nepuoabl u perymnsauus. Muatepdaza u muto3. OcoOOEHHOCTH MPOIECCOB, MPOTEKAIOIIUX B
untepdaze. IloaroroBka kieTku K jAeneHuro. IlpecuHTeTMueckud  (MMOCTMUTOTHYECKHI), CHUHTETHYECKUU U
MOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) TIEpHOIbl MUHTEP(]a3bI.

Marpuuneii  cunte3 JHK -  pemmkamusa. I[lpunuumner  perumkamuun  JJHK:  xomrmuiemMeHTapHOCTS,
MOJYKOHCEPBATUBHBIN CUHTE3, aHTUMNapauieabHoCcTh. Mexanusm permnkanuu JJTHK. Xpomocomel. CTpoeHrne XpoMocoM.
TenomMepsl U TenoMepasza. XpoMOCOMHBIA HA0OpP KJIETKU — KapUOTHUIL. JIMTUIOMIHBIA M TarIonAHBIA HA0OPHI XPOMOCOM.
['omosornunabie XpoMOCOMBI. 110J10BBIE XPOMOCOMBI.

Jlenenne knetkn — MuTO3. CTaauM MHTO3a W IPOUCXOMSIIME B HUX Npouecchl. Tumbl muto3a. Kapuokunes u
LIUTOKUHE3. bruonornyeckoe 3HayeHue MUTO3A.

Perynsnust MUTOTHYECKOTO ITMKIIA KiIeTKH. [I[porpamMMupyemast kiieTouHasi TMOENb — aromnTo3.

Knerounoe siapo, XpoMocoMmsbl, (yHKIIMOHAJbHAs TeHOMUKA. Mexanuszmvl npoaughepayuu, ougpepenyuposxu,

cmapernust u eubenu kiemox. «L{ugposas knemxa» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.
JleMoHCTpanun



Tabmuibl 1 cxembl: «JKU3HEHHBIN UK KIETKW», «Muto3y», «Ctpoenue xpomocomy, «Perumkarms JTHK.

OO0opyioBaHKE: CBETOBOWM MHUKPOCKOII, MUKpONpenapathl: «MHUTO3 B KJIIETKaX KOPELIKa JyKay.

JlabopaTtopHnas paGora «3yueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIPENapaTax».

JlabopaTtopHasi pabora «HabmoneHre MuTo3a B KJI€TKaX KOHYMKA KOPeIlKa Jiyka (Ha TOTOBBIX MUKPOITpEnapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

buonornyeckoe paznoodpazue opranu3mMoB. OJHOKIETOYHBIE, KOJJOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCcOOEHHOCTH CTPOEHUS W KU3HEAESITENIbHOCTH OAHOKJIETOYHBIX OpPraHu3MoB. bakTepuu, apxeu, OJIHOKIETOYHbIE
rpulbl, OHOKJIETOYHBIE BOJOPOCIIH, APYTUe NPOTUCTHI. KoOHHAIbHBIE OpraHU3MBI.

B3anMocBsi3p yacTe€id MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. OpraHus3Mm Kak €JuHOE
uenoe. ['omeocras.

Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, ITOKPOBHAs, MPOBOJAIIASL, OCHOBHas,
MexaHudeckas. OcOOEHHOCTU CTPOEHHU, (PYHKIMI U pacloIOKEHUSI TKaHEW B OpraHax pacTeHU.

TKaHU KUBOTHBIX M YEJIOBEKA. THIIbI )KUBOTHBIX TKAHEH: DIIUTEIIMAJIbHAS, COCAUHUTENIbHAS, MBILLICUYHAs, HEPBHAS.
OcobGeHHoCTH cTpoeHus, QYHKIMI U PaCIOIOKEHHUS TKaHEeH B OpraHax >KMBOTHBIX M Y€JIOBEKa.

Opranbl. BereratuBHble ¥ T€HEpPATUBHBIE OpraHbl pacTeHUl. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX U YEJIOBEKA.
OyHKIIMA OPTraHOB M CUCTEM OPTaHOB.

Omnopa tena opranu3MoB. Kapkac pactenuii. CKeneTbl OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbIi 1
BHYTpEHHHI ckeneT. CTpOeHHE U TUIIbl COETUHEHUS KOCTEM.

JIBukeHHne opraHu3MoB. [[BrykeHNe OJHOKIETOUYHBIX OPraHU3MOB: aMEOOUTHOE, KTYTUKOBOE, peCHUYHOE. J[BIKEeHNE
MHOTOKJIETOYHBIX PACTEHUM: TPONMU3MbI U HACTUM. J[BH)KEHHWE MHOTOKJIETOYHBIX YKUBOTHBIX M YEJIOBEKA: MBIIICYHAS
cuctema. Pednexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranm3moB. llornouieHue BOABI, YIVIEKHCIOTO ra3a M MHHEPAJIbHBIX BEIIECTB pacTeHUsMU. [Iutanue
JKUBOTHBIX. BHYTpPHUIIOJOCTHOE M BHYTPHUKIETOYHOE THUIlEBapeHue. IluTaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
MULIEBAPUTENBHOTO TpakTa. [InmeBapurensHbie xene3bl. [lnieBaputenbHas cucTremMa 4ea0BeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jlprxanue >kxuBoTHbIX. Ju@dy3us ra3zoB uepe3 MOBEPXHOCTb KIIETKH.
Koxnoe apixanue. JlpixaTenbHas moBepxHOCTh. JKabepHoe U NEroyHoe abixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U



YEJIOBEKa. DBOIIOLIHUOHHOE YCIOXHEHUE CTPOCHHUS JETKUX MO3BOHOYHBIX XKMUBOTHBIX. JlpIXaTelbHas CHCTEMA YEJIOBEKa.
MexaHu3M BeHTUJISIUH JIETKUX Y MITULl U MIIEKOMTUTAIONINX. Perymsius npixanusi. J{pixaTtenbHbie 00bEMBI.

TpaHcropT BEHIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHHMU. TpaHCIOPT BEUIECTB y IKUBOTHBIX.
KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucTeMa IO03BOHOYHBIX JKMBOTHBIX M 4esloBeka. Cepaue, KpOBEHOCHBIE
cocyibl M KpoBb. Kpyru kpoBooOpaliieHusi. DBOJIIOLUOHHBIE YCIOKHEHUS CTPOEHUSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX
KUBOTHBIX. PaboTa cepia u e€ peryisiusi.

Beinenenne y opranusmoB. Beinenenue y pacrenuil. Beigenenue y suBoTHbIX. COKpaTuTenbHble BaKyour. OpraHbl
BbIeneHUs. DunbpTpanus, cekpeuuss U 0OpaTHOE BCACHIBAHME KAaK MEXaHHU3Mbl pabOThl OpraHoOB BblAeNeHUS. CBA3b
IIOJIOCTH TeJIa C KPOBEHOCHOW U BBIJCIUTENBHON CUCTEeMaMu. BoliesieHne y 03BOHOYHBIX )KMUBOTHBIX U yesioBeKa. [Touku.
Crpoenue u pyHkunoHupoBaHue HegpoHa. OOpa3oBaHUE MOUHU Y YEIIOBEKA.

3amura y OpraHu3MOB. 3aIUTa Y OJTHOKJIETOUYHBIX OpraHu3MoB. Cropbl OAKTEpH U LUCTHI NPOCTEHIINX. 3aluTa y
MHOTOKJIETOYHBIX pacTeHnd. Kytukyna. Cpencrsa macCUBHONW M XUMHYECKOM 3a1UThl. OUTOHIUBI.

3amuTa y MHOTOKJIETOUYHBIX )KMUBOTHBIX. [IOKpOBBI M UX MPOU3BOJHBIE. 3alllUTa OpraHu3Ma ot 6osezneid. UMMyHHast
cuctemMa uyenoBeka. KileTouyHbIE W TyMOpaJbHBIH HUMMYHUTET. Bpoxa¢HHBIH W TPHOOPETEHHBIA crHerupUIECKUn
uMMyHuUTeT. Teopus kinoHaibHO-cenekTuBHOro nMMmyHutera (I1. Dpnux, ®. M. bepnert, C. Tonerasa). BocnanurensHble
OTBETHI OpraHu3MOB. PoJb BpOKIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHUN.

PaszgpaxxuMoCTp ¥ peryisinMs y OpraHu3moB. Pa3znpaXXuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB. TaKCHUCHI.
PazipaxxumMoCTh U perynsuus y pacTeHuil. POCTOBBIE BElIECTBA U UX 3HAUYCHUE.

HepBHast cucrema u pediaekTopHas peryisius y *XUBOTHbIX. HepBHas cucrema u e€ OTAeNbl. DBOIIOIMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OT/ENbI TOJIOBHOTO MO3ra IMO3BOHOYHBIX KMBOTHBIX. Peduiekc u
peduexropHas ayra. bezycioBHbIE U YCIOBHBIE PEe(IICKCHI.

['ymOpanpHas perysanus M 3HAOKPUHHAS CHCTEMa JKMBOTHBIX M 4YesOoBeKa. JKenme3bl SJHIAOKPUHHOW CHUCTEMBI U UX
ropMoHsl. JleiicTBue TOpMOHOB. B3auMOCBsI3b HEPBHOI M SHIOKPUHHOM cucTeM. [ unoranamo-runodusapHas cuctema.

JleMmoHcTpanuu

IToptper: . I1. I1aBnos.

Tabmunp! 1 cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHbIE Boiopociny, «bakrepumn», «llpocreiimmey,
«OpraHsl LIBETKOBBIX pacTeHU», «CHUCTEMBI OPraHOB MO3BOHOYHBIX JKHUBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),



«Txanu pacrennit», «KopHeBbie cucteMb», «CTpoerue ctedrsn, « CTpoeHHe TUCTOBOU IIACTUHKIY, « TKaHU )KUBOTHBIX),
«Ckenetr uenoBekay, «llumeBaputenbHas cuctema», «KpoBeHOCHast cucteMmay, «JlpixarenbHasi cucteMma», «HepBHas
cucrema», «Koxka», «MpbimieuHass cucteMa», «BblaenuTenbHas cucTeMa», «JHIOKpUHHas cucrema», «CtpoeHue
MbIIIBY, «MMMyHHTETY, «KHIIEUHOMOTOCTHBIEY, «CXeMa MUTaHus pacTeHHi», « KpoBEHOCHbIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe THAPb», «CTpoeHHEe MIaHapun», «BHyTpeHHee CTpoeHHe T0KIAEBOro uepBs», «HepBHas cucrema
pei6», «HepBHas cucrema nsarymikmny», «HepBHas cucrema mpecMbikaromuxcs», «HepBHast cuctema nruiy, «HepBhas
cucTeMa MIIeKONUTaImux», «HepBHas cuctema uenoBekay, «Pediexcy.

O6opyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPOIpENnapaThl OJTHOKJIECTOUHBIX OPTraHW3MOB, MUKpOIpENapaThl TKaHEH,
PAKOBHHBI MOJITIOCKOB, KOJUICKIIMM HACEKOMBIX, HMTJIOKOKHX, KUBBIE SK3EMIUISIphl KOMHATHBIX pacTeHUi, repbapuu
pacTeHUN pas3HBIX OTACJIOB, BJIAXKHBIC MpenapaThl >KMBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU OECIIO3BOHOYHBIX
JKUBOTHBIX, CKEJET 4YeJoBeKa, OOOpy/OBaHHWE [JIsi JIEMOHCTpPAIMM TOYBEHHOIO W BO3JYIIHOTO TUTAaHUS PACTCHUM,
pacuierieHUs Kpaxmaia u OeJIKOB MoJ JeicTBUEM (PepMEHTOB, 000pyA0BaHUE JJIsl JEMOHCTPAIIMU OIBITOB M0 U3MEPEHUIO
YKU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbHbIX IBUKEHUN, MOJEIN TOJOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHnasi padora «/3yueHne TKaHEe pacTeHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrioyioe (BKIII0Yasi BEreTaTUBHOE) U MOJI0BOE. Buibl 6ecnosioro pa3MHOKEHUS:
MMOYKOBAHUE, CIIOPYJIALHS, PparMeHTaIrs, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kieTkn, i rametsl. Meiio3. Ctaguu Mmenosa. [loBenenue xpoMocoM B Meno3e.
Kpoccunrosep. buonorndeckuii cCMbIC M€i03a M MOJOBOrO mponecca. Melo3 U ero MeCcTo B KU3HEHHOM IIMKIIE
OpPraHUu3MOB.

[Ipen3apoasimeBoe pazputue. ['amerorene3 y KuBOTHBIX. [lomoBeie xkene3nl. OOpa3oBaHUE U PA3BUTHE TOJOBBIX
kiieTok. CriepmaroreHes v ooreHes. CTpoeHUE MOJIOBBIX KIIETOK.

OnnoA0TBOpEHUE M AMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIJIOIOTBOPEHHUS: Hapy>KHOE, BHYTpPEHHEE.
[TapTeHorenes.



NunuBryaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHUH OpraHu3MoB. Mopgoeenes
— 00Ha u3 2nasuvix npoodrem smopuonoeuu. Konyenyus mopghocenos u modenu mopghozenesa. Ctagum sMOpHUOTreHe3a
KUBOTHBIX (Ha mpumepe marymku). JpoOnenwe. Tumsl apobGnenus. /JemepmunuposanHoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munsr Onacmyn. (OCOOEHHOCTH JPOOJICHHS MIIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JIUCTKH
(racTpynsinus). 3aKjajKa OpraHOB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOE BIMAHME 4YacTed pa3BUBAIOLIETOCS
3apojpla (AMOpPHOHAIbHAS WMHAYKIMS). 3akiajka IUlaHa CTPOSHHUS >KUBOTHOTO KakK pe3yibTaT HEPAPXHUUICCKUX
B3aUMO/ICHCTBUY T€HOB. BiusHue HA YMOPHUOHAIBHOE Pa3BUTHUE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPE/Ibl.

Poct u pa3Butue >kuBOTHBIX. [locTamMOpuonanbhbeiii mnepuon. Ilpsmoe u Hempsimoe pasButhe. PaszButue c
MeTaMop(o30M y OECHO3BOHOUYHBIX M TO3BOHOYHBIX >KUBOTHBIX. bHojornueckoe 3HaueHHWE MTPSIMOTO M HEMNPSIMOIo
pa3BUTHS, UX PACHPOCTPAHECHHE B MpUpoAE. TUIBI pocTa KUBOTHBIX. DAKTOPBI PETYISLUHA POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu mocTAMOPUOHAIIBHOTO PAa3BUTHS Y JKMBOTHBIX M yesioBeKka. [lepuoasl oHTOoreHesa yenopeka. CTapeHue U CMEpPTh
KaK OMOJIOTUYECKHUE TTPOLIECCHI.

Pasmuoxenue u pazputue pacrenuid. ['ameroput u cnopodut. Meiio3 B )ku3HEHHOM ITUKIIE pacTeHuit. OOpa3zoBaHue
criop B mpoiiecce mMeiosa. ['amerorenes y pacreHuid. OIio0TBOPEHUE U Pa3BUTHE PACTUTENIBHBIX OpraHu3MoB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

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

Tabmuubr u cxembl: «BereratuBHOE pa3MHOXeHUE», «Tumbel Oecmojioro pasMHOXKeHUs», «Pa3mHOXeHue
XJIAaMUJIOMOHaIb», «Pa3sMHOXeHne »sBrieHb», «Pa3sMHOXeHune rulpby, «Menos3», «XpomMocoMbl», «l'aMeToreHesy,
«CTpoeHne SHLEKIETKH W crnepmaro3onaa», «OCHOBHbIE CTaauM OHTOreHe3a», «lIpsiMoe u HempsiMoe pa3BUTHUER,
«Pa3zButne Mmaiickoro xyka», «PazButue capaHum», «Paszpurtue mArymkwn», «/IBOMHOE OINIOZOTBOPEHHME Y IIBETKOBBIX
pacteHui», «CTpoeHHE CEMSH OJHOJOJBHBIX M JBYAOJBHBIX pacTeHUN», «KHW3HEHHBIM LHMKI MOPCKOW KamyCThbD»,
«Ku3HEeHHBIN UK MXay, <« KU3HEHHBIN UK NAIIOPOTHUKAY, <« KU3HEHHBIN LIMKJI COCHBD.

O06opyoBaHuEe: CBETOBOM MHUKPOCKOI, MUKpOIIpEnapaThl SIMIIEKJIETOK U CIIepMaTo30MA0B, Mojienb «l{uki pa3BuTus
JSATYIIKW.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUsI MOJOBBIX KJIETOK Ha FTOTOBBIX MUKpOMpenaparaxy.



IIpakTuyeckas padora «BbIsIBICHUE IPU3HAKOB CXOACTBA 3aPOABIIIEN TO3BOHOYHBIX JKUBOTHBIX ).

JlabGopaTopHnasi padora «CTpoeHre OpraHOB pa3MHOXKEHHUSI BBICIIIUX PACTCHUIN.

Tema 11. I'eHeTnKa — HaAyKa 0 HACJIEACTBEHHOCTH M HN3MEHYHMBOCTH OPraHNU3MOB

Wctopust cTaHOBJICHUSI W Pa3BUTHUS TCHETHMKM Kak Hayku. Pabotel I'. Mengens, I'. ne ®puza, T. Moprana. Posis
OTEUYECTBEHHBIX YUEHBIX B pa3puTuu rereruku. Padotelr H. K. Konsiosa, H. . Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, F0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE INOHATHS W CHUMBOJBL. |'OMOJOTMYHBIE XPOMOCOMBI, AJUIEIBHBIE T'€HBI, aJbTEPHATHBHBIC
NpU3HAKU, JOMUHAHTHBIH M PEUECCUBHBIA NMPU3HAK, TOMO3UIOTa, FE€TEPO3UroTa, YUCTas JIMHUSA, TMOPUABI, T'€HOTHII,
¢enoturn. OCHOBHbBIE METO/bl T€HETUKU: THOPUA0TIOTMUECKHUM, TUTOJOTUUYECKHM, MOJIEKYIISIPHO-TEHETUYECKHUIA.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsrios, H. 1. Basuiios, A. H. bemozepckun, I'. /1.
Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmunp! u cxembl: «MeTo bl TeHETUKI, «CXEMBI CKPEILIUBAHUS.

JlaGopaTopHasi padora «JIpo3oduia kak 0ObEKT TCHETHUCCKUX UCCIICIOBAHUIN).

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemnBanue. IlepBbiii 3akoH MeHaenss — 3aKOH €IMHO00pa3usi TMOPHUIOB MEPBOTO MOKOJIECHUS.
[IpaBuno momMuHupoBaHusl. Bropoill 3akoH MeHaens — 3aKOH pacUICIUICHUs] NpU3HAKOB. L[uTonormueckre OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ unores3a 4yucToThl raMer.

AHanusupytomiee ckpemuBaHue. IIpoMexyTouHbli XapakTep HaciaeAdoBaHMs. PacmiensieHue NpU3HAKOB IpHU
HETOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemuBaHue. Tpetuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS IPU3HAKOB.
[{uTonoruvyeckre OCHOBBI AUTUOPUIHOTO CKPEIIIMBAHMSL.

CueruienHoe HacnenoBaHue mpuszHakoB. Pabotel T. Moprana. CreruieHHOe HacielOBaHHE TIE€HOB, HapyIIeHHE
CLEIUICHUs MEXAY FeHaMH. XpOMOCOMHAasi TEOpUsl HACIIEICTBEHHOCTH.

['eneTnka nosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIICHUS M0JIa. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIiI
Y FeTepOraMeTHBIN 10J1. [ 'eHeTnuecKas CTpyKTypa II0J0BbIX XpoMocoM. HaciienoBanne nNpu3HaKkoB, CLEIUIEHHBIX C TIOJIOM.



['eHoTyn KaKk HenocTHasg cucrema. [lneroTponus — MHOXKECTBEHHOE JEUCTBHE IN'eHa. MHOKECTBEHHBIN AJUICIIM3M.
B3aumoeiicTBue HealenbHbIX reHoB. Kommiementapuocts. Dnuctas. [lonumepus.

['eHeTHYeCKUil KOHTPOJIb PA3BUTHUS PACTEHUH, >KUBOTHBIX W YEJIOBEKa, a Takke (PU3MOJOTHYECKUX MPOIIECCOB,
MOBEJCHUS U KOTHUTUBHBIX QyHKIMI. ['eHeTHUecKne MexaHu3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH —
napasuT» U «XO0358MH — MUKpOOHOM». ['eHeTHuecKre acreKThl KOHTPOJIS U M3MEHEHHUs HACJIeICTBEHHOW MHGOpMaIiu B
ITOKOJIEHUAX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanumn

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

Tabmuubr 1 cxembl: «llepBeiii U BTOpoM 3akoHbl Menpaens», «Tperuil 3akoH MeHuens», «AHAIU3UPYIOIIEE
ckpemuBanue», «HemonHoe nomuHupoBaHue», «CLEIJIEHHOE HAcIEelI0BaHUE INMPU3HAKOB Yy Jpo3oduiibl», «['eHeTuka
nona», «Kapuotun uenoseka», «Kapuotun nppozodpuins»y, «Kapuotun nTuued, «MHOXKECTBEHHBIN —allJIEIU3M»,
«B3anMopaeiicTBHE TEHOBY.

ObopynoBaHue: MOJIeNb AJI AEMOHCTPALlMU 3aKOHOB €IMHOO0pa3usi THOPUAOB MEPBOIO MOKOJICHUS U PaCILEIICHUS
IIPU3HAKOB, MOJEIb Ul JIEMOHCTPALMU 3aKOHA HE3aBUCUMOIO HACJIEAOBaHUS NPU3HAKOB, MOAEIb Ul JEMOHCTPALUU
CLEIUICHHOTO Hacle0BaHUs MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpomnpenapar: «Jpo3zodunar.

IIpakTuyeckas padora «/3ydyenue pe3yapbTaToB MOHOTHOPUIHOTO CKPEUIUBAHUSA Y IPO30(DUIIBD».

IIpakTnueckas padora «/3yueHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHorumna u cpeabl npu GopmupoBanuu penorumna. M3mMeHIMBOCTh Mpu3HaKoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIE MPU3HAKU. BUIBI N3MEHYMBOCTH: HEHACJIEACTBEHHAS! U HACJIEACTBEHHAS.

MonudukannonHas U3MEHUYUBOCTb. Poiyib cpenbl B (QopMHUpOBaHMM MOAU(PUKAUIMOHHOW H3MeHuMBocTH. Hopma
peakinuu Tpu3HaKa. BapuanuoHHbId psn u BapuanmoHHass kpuBas (B. Moranmncen). CoiicTBa Moau(UKAIMOHHON
U3MEHYUBOCTH.

['eHoTunuyeckass W3MEHYMBOCTh. (CBOWMCTBA T€HOTUNMYECKOW  HM3MEHUMBOCTH. BHABl  T€HOTHUIIHYECKOUN
W3MEHYHMBOCTU: KOMOWHATHUBHAS, MyTallHUOHHAS.

KoMOuHaTtuBHasi M3MEHYMBOCTh. Mel03 W TOJIOBOM MpollecC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTU. Poiib
KOMOMHATHBHON U3MEHYUBOCTHU B CO3/IaHUU TE€HETUUYECKOTO Pa3HO00pa3us B MpeesiaXx OJHOr0 BUA.



MyTanuoHHasi W3MEHYMBOCTh. Buabl MyTaluil: TEeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. CIOHTaHHBIE U
WHyIIMPOBAaHHbIC MyTallMu. SlnepHble U UTOIUIa3MaTH4Yeckue Mytauu. CoMaTUYeCKUe U MOJIOBbIe MyTanuu. [IpudanHsb
BO3HUKHOBEHUS MyTaluid. MyTareHsl U UX BIUSHHE HAa OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH
rOMOJIOTHYECKUX PSAOB B HaclencTBeHHOM u3meHunBoctu (H.M. BaBunioB). BHesigepHas HW3MEHUYHMBOCTh U
HACJIEICTBEHHOCT.

Onucenemuxa U INULEHOMUKA, PONb ONUSEHEMUYeCKUX Hakxmopos 6 HACIe008aHUU U  UBMEHYUBOCTU
(henomunuueckux npusHaKos y Op2aHu3Mos.

JlemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Morauncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buasl u3MeHunBoCcTH», «MoauduUKalMOHHAsS U3MEHYUBOCTHY, «KomMOMHATHBHAsS
M3MEHYUBOCTBY, «Melo3y», «OmnonoTBopeHuey, «l 'eHeTudeckue 3a00JieBaHus YeIoBeKay, « Buabl MyTanuii».

OOopynoBaHue: *uBble U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTeHUU, pUCYHKH ((oTorpaduu) >KUBOTHBIX C
Pa3IMYHBIMUA BUJAMU U3MEHYHUBOCTH.

Jlabopatopnass paGora «lcciemoBanue 3akOHOMEpHOCTEH MoauduKaMoHHOW wu3MeHYnBOCTH. [locTpoeHue
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPHUBOW».

IIpakTuyeckas padora «Myrtauuu y 1po30¢puisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTnKa YesioBeKka

Kapuorun yenoseka. MexayHapoaHas rnporpaMma HCCIENOBAHUS T€HOMA 4eloBeKa. MeToapl U3y4eHusl T€HETUKU
YEJIOBEKA: TEHEATOTUYECKHM, OJM3HENOBBIM, NHUTOTCHETHUECKHUM, TMOMYyISIMOHHO-CTATUCTUYCCKUN, MOJIEKYISIPHO-
reHeTndeckuii. COBpeMEHHOE OMPEAECIECHNE TEHOTHUIIA: TTIOJJTHON€HOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCJIE
c nomouipto [IIP-ananuza. HacnencrBennble 3a0oJieBaHUs 4elIOBEKa. ['@HHbIE M XPOMOCOMHBIC OOJIE3HM 4YesoBeKa.
bone3nu ¢ HaclieICTBEHHON MPEIPacnoNoKEeHHOCThI0. 3HAUYEHNE MEIMIIMHCKON TeHETUKH B MPEAOTBPAIICHUN U JICUCHHUH
TeHEeTHYECKUX 3a00JeBaHUN 4YelnoBeKa. MeanKo-reHeTHYecKoe KOHCylnbTupoBanue. CTBOJOBBIC KiIeTKU. [lonsTHe
«TEHETUYECKOTO TPy3a». ITUYECKUE ACTICKThI UCCIEAOBAHMMN B 00IaCTH PEJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['eneTnueckue GhakTOpbl MOBBIIIIEHHON YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3MUECKOMY M XUMHUYECKOMY 3arps3HEHUIO
OKpysKarouien cpepl. ['eHeTnueckas npeapacnoioKeHHOCTh YEJIOBEKA K IMATOJOTHSIM.

JleMoHCTpanun



Tabmuibl u cxemsl: «Kapuotun genoBeka», «MeToabl U3YUEHUS TeHETUKH YeIoBeKay, «[ eHeTnyeckne 3a00aeBaHus
YEJIOBEKAY.

IIpakTnueckas padora «CocTaBlieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JloMecTuKanuss M CeJNEeKIMs. 3apOoXICHHE CeJIeKUuM W jaoMectukauuu. Yuenne H. WM. BaBunoBa o IleHtpax
MPOUCXOXKJCHUSI U MHOT0oOpa3usi KyJIbTypHBIX pacTeHUM. Poyib celeKlMu B CO3IaHUM COPTOB PACTEHUNW U MOPOJ]
*KUBOTHBIX. COpT, MOPOJIa, IITaAMM. 3aKOH TOMOJIOTHUECKHUX PSAJOB B HacieAcTBEHHOM n3MeHunBocty H. M. BaBuiosa, ero
3HAYEHHUE IS CEJIEKIIMOHHON PabOTHI.

MeTtonbl ceneKIIMoOHHON paboThl. MIcKycCTBEHHBIN 0TOOp: MAaCCOBBIM U MHAMBUAYATbHBIN. DTanbl KOMOMHAITMOHHON
cenekiuu. VcnpiTanue mpou3BoauTeNel mo noToMcTBy. OTO0Op MO reHOTUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA MOTOMCTBA U
oTOOp MO reHoTHUIly ¢ TomoIbio ananuza JIHK.

HcKyccTBeHHBI MyTareHe3 Kak METOJl CEJIEKIMOHHOM paOoThl. PaaMalMiOHHBIA M XUMUYECKUWA MyTareHe3 Kak
UCTOYHUK MYTallMi Yy KyJIbTYpHBIX (opM opranusmoB. Hcmonp3oBaHWE€ TE€HOMHOTO pEJAKTUPOBAHUS W METOJOB
pekomOuHaHTHBIX JIHK 11 momydeHus ncxoqHoro Marepurana sl CEIeKIIUH.

[Tonyuenune nonuraonaoB. BHyTpuBumoBas rudpuausamnus. Ban3kopoaCcTBEHHOE CKpEIIMBAHUE, WU WHOPUJIMHT.
HepoacTBenHoe ckpelmuBaHue, Wik ayTopuauHr. ['etepo3uc u ero npuunHbl. Vcnoab30BaHue TeTEpO3UCa B CEICKIIMM.
Otnanénunas rubpuauzanusa. lIpeomoneHue Oecriogusi MEXBUIOBBIX THOpUIIOB. JIOCTUXKEHMSI CENEKIMU PACTCHUU U
JKUBOTHBIX. «3€/1EHAs PeBOIIOYUAY.

CoxpaHeHHe 1 U3YyYEHHUE TeHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX AUKUX POAUYEH JJIsl CO3/TaHMS HOBBIX
COPTOB M THOPHUIOB CEILCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yueHue, coxpaneHue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBLIX HCUBOMHBIX 8 YEJIAX VAVHULEHUS CYUWEeCBYIOUWUX U CO30AHUSL HOBbIX NOPOO, JTUHULL
U Kpoccog, 68 MOM uucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCAe008aHUl, Nepedosbix udell u
NepCneKmusHbIX MexHONI02ULL.

JleMmoHcTpanuu

[Toptpetsr: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykssinenko, b. JI. Acraypos, H. bopmoyr, /1.
K. benses.



Tabmump! u cxeMbl: «L{[eHTpBI MPOUCXOXKIECHUS 1 MHOTO0OOpa3usi KyJIbTYPHBIX PAaCTeHUN», «3aKOH TOMOJIOTHYECKUX
PSI0B B HACJIEICTBEHHOM N3MEHUUBOCTIY, « MeTo bl cenekiumy, «OTnanéHnas ruopuausanusy, «MyTtarenesy.

JlabopaTtopHast paGora «/3yueHue cCOpToB KyJIbTYPHBIX PACTEHUI U MOPOJ TOMAIITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUI.

IKcKkypeuss «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJIEKIIMM PAaCTEHUU W >KMBOTHBIX (HA CEJIEKUMOHHYIO CTAaHIIMIO,
IJIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIA YYaCTOK, B TEILUIMYHOE XO3AKCTBO, B JaOOPATOPUIO arpOyHUBEPCUTETA WIIU
HAy4HOI'O LIEHTPA)».

Tema 16. buorexHoJiorus U CMHHTeTHYECKasi 0MOJIOTHA

OOBEKTbI, HCIHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE W TKAHEBbIE KYyJIbTYPbl, MUKPOOPIaHU3MBI, HX
xapakTepucThka. TpaguuuoHHas OMOTEXHOJOTHUSA: XJIEOONEUYEHHE, TTOJyYEHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOJEIHE.
Muxkpoouonornyeckuid cuHTe3. OOBEKTHl MUKPOOHONOTHYECKUX TexHoiorui. I[IpousBoacTBo Oenka, aMUHOKUCIOT H
BUTAMUHOB.

CozlaHre TEXHOJIOTM M MHCTPYMEHTOB LEJIEHANPABICHHOIO MU3MEHEHHS M KOHCTPYMPOBAHUS T'€HOMOB C LIEJIBIO
MOJIYYEHHs] OPraHU3MOB U UX KOMIIOHEHTOB, COJIEPXkAIINX HE BCTPEYAIOUIUECS B IPUPOAEC OMOCUHTETUUECKUE MY TH.

Krnerounast unxeHepusi. MeToapl KyJbTyphbl KJIETOK U TKaHEH pacTeHUM U KUBOTHBIX. Kprobanku. ComaTuueckas
ruOpuau3anmss M COMaTUYecKuil sMmOpuoreHe3. lcnosb3oBaHue ramiougoB B CeNEKUMH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX aHmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOIUKIOHANbHBIX aHmumen 6 Meouyune. VICKyCCTBEHHOE
OIUIOAOTBOPEHUE. PEKOHCTPYKIMA SAULEKIETOK M KIOHUPOBAaHME >XKUBOTHBIX. METOX TpaHCIUIAaHTALUU SAEp KIETOK.
Texnonozuu 0300poseieHus, KyIbmusUpo8arHus U MUKPOKIOHANIbHO20 PASMHONCEHUS CEbCKOXO3AUCTEEHHBIX KYIbMYP.

XpoMocoMHas U reHHasi uHxkeHepus. VICKyCCTBEHHBIM CHHTE3 T'eéHa U KOHCTpyHpoBaHue pekomMOuHaHTHBIX JIHK.
Co30aHue mpanceeHnblx 0peanu3mos. JJOCTIKEHUS U IEPCTIEKTUBBI XPOMOCOMHON U TeHHON MH)KEHEPUHU. DKOJIOTHUECKUE
U 3TUYECKUE TPOOJIeMbl FTEHHONW MHXKEHEPHH.

Menumuackue 6uorexHonoruu. [loctrenomuas mudposas meauimna. [1IP-muarnoctiuka. MetabomoMHBIN aHAIN3,
TFEHOLEHTPUYECKUI aHAIN3 NPOTEOMa YEJIOBEKA ISl OLEHKHA COCTOSIHUS €ro 340pOBbs. VCmoib30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas tepanust paka. 3D-OnomnkeHepus Uid pa3pabOTKU (PYHIAMEHTAJIBHBIX OCHOB MEIMLUHCKHUX



TEXHOJOTHM, CO3JaHMUsI KOMIUIEKCHBIX TKaHEH COUYeTaHHEeM TEXHOJOTHH TpEXMepHOro OMOMpUHTUHTA W ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHne BEKTOPHBIX BakKLUMH C LEIbI0 o0OecreyeHuss KOMOMHMPOBAHHOM 3amMThl OT Bo30yauteneit OPBU,
YCTaHOBJIEHHE MOJIEKYJIIPHBIX MexaHu3MoB (yHkunonupoBanus PHK-cogepkammx BHpPYcOB, BBI3BIBAIOIIUX 0CO00
oracHble 3a00JIEBaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuubr u cxemsl: «/crnoap30BaHME MUKPOOPraHU3MOB B IMPOMBIIIIEHHOM MPOU3BOACTBE», «KieTouHas
WHXXEHEPU», «] €HHAst HH)KEHEPUSD).

JlaGopaTopHas padora «/3ydyeHne oObeKTOB OMOTEXHOIOTUIY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKHCIBIX TPOTYKTOBY.

JIKckypeusi «broTexHoorus — BaXKHEHIIas MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJOTMYECKOE
IIPOU3BOJICTBO)».

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MA HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYaIOIUMUCS MPOTPAMM CPEIHETO OOIIEeTo
oOpa30oBaHus: TNYHOCTHBIC, METATIPEIMETHBIC U TIPEIMETHEIE.

B cTpykType IMUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI IO OMOJIOTUM BBIACIICHBI CJICIYIOIINE COCTABIISIONIHE:
OCO3HAaHHWE OOYYAIOMMMUCA POCCHUMCKONM  Tpa)KJaHCKOM  HJEHTUYHOCTH — TOTOBHOCTHM K  CaMOpPa3BUTHIO,
CaMOCTOATENLHOCTH M CaMOOIPEACICHUIO, Haiuyue mMomueayuy K OOy4YeHUIO OWOJIOTUH, YeleHanpasleHHoe pa3eumue
BHYTPCHHUX YOCXKICHWA JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W WCTOPUYECKUX TPAJAUIMA Pa3BUTHUS
OMOJIOTMUECKOTO 3HAHUSA, 20MOBHOCMb U CHOCOOHOCMb OOYYaIOIIUXCSl PYKOBOJACTBOBAaTHCS B CBOEU JEATEIBHOCTH
[EHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHM, MPUCYIIUMH CUCTEME OMOJIOTUYECKOr0 O0pa3oBaHUsl, Haluuue NpagoCcoO3HAHUSL
HKOJIOTUYECKOM KYJIbTYpPbl, CHOCOOHOCMU CMasums UENN U CTPOUTH KU3HEHHBIC MJIAHBI.



JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUSI MPOTPAMMBI TT0 OMOJIOTHH JOCTUTAIOTCS B €AMHCTBE YUSOHON M BOCTIUTATEILHOM
JEATEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUUCKUMHU COIUOKYIBTYPHBIMH, UCTOPUYECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, IPUHITHIMUA B OOIIECTBE MPABWJIAMH M HOPMaMH TIOBEACHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULHUH JUYHOCTH, MMATPUOTHU3MA U YBAXKEHUS
K 3aKOHY U TMPaBOMOPSIJIKY, YEJIOBEKY TPYyJa U CTApUIEMy MOKOJICHUIO, B3AUMHOTO YBa)KEHUS, OEPEKHOTO OTHOIIECHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAAULIASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickoit denepanuu, Mpupoae U OKPYKaroUen
cpene.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS YUeOHOT0 npeameTa «buosorusy T0KHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
OoOy4JaronMxcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM/, TMO3UTUBHBIX BHYTPEHHHX YOEXKICHHM, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHUHUCKOTO
o0l11eCTBa, PACIIMPEHHUE KMU3HEHHOTO OIbITa U OMNbITA JACATEILHOCTU B MPOIECCE peaau3allid OCHOBHBIX HalpaBiICHUN
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK OOYYAIOIIEroCss KaK aKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCHICKOTO
00IIIeCTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00S3aHHOCTEH, YBAXKCHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM IEATENBHOCTH TMPHU CO3JaHUM YYEOHBIX MPOCKTOB, PEIICHUH YYEOHBIX U
MO3HABATENIbHBIX 33/1a4, BBITIOJHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TTO3UITUIO 110 OTHOIIEHUIO K SIBJICHHUSM COBPEMEHHOW KU3HU U OOBICHSTH €€,

YMEHHUE YYUTBHIBATH B CBOMX JEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aMMOJICHCTBUS JIOJIEH C Pa3HBIMU
yOXKACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUAJIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX, II03HABATEIBHBIX U
WCCIIEOBATENLCKUX 3a/1adu, YBOXKHUTEILHOTO OTHOIICHHS K MHEHHUIO OMIMOHEHTOB MPU OOCYXICHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:



c(hOpPMHPOBAHHOCTh POCCUUCKON TPAXTAHCKON MICHTUYHOCTH, TATPHOTHU3MA, YBAKEHHUS K CBOEMY Hapoy, YyBCTBa
OTBETCTBEHHOCTH nepes PoanHoi, ropnoctu 3a ¢cBoM Kpai, cBO10 PonuHy, CBOM SI3BIK U KYJBTYPY, IIPOIUIOE U HACTOSIIIEE
MHOT'OHAIlMOHAJIBLHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOILICHHE K MPUPOJHOMY HACIEAUI0O M NaMATHUKAM MPUPOIbI, NOCTWXKEHHsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE W Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTHU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO OOIIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHHIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPAJILHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTHY,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM POAUTEIAM, CO3JaHHI0 CEMbH HA OCHOBE OCO3HAHHOIO NMPHHSATHUS IIEHHOCTEMN
CEMENHOM KU3HHU B COOTBETCTBHUM C TPaAULIUSIMU Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUAsl SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
OOIIECTBEHHBIX OTHOIIIEHHH;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUSA )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPGKEHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBISTH KadeCcTBa TBOPUYECKOM
JIMYHOCTH;

5) pusnyeckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIIMOHAJILHOIO 0JIAarONOJIy4Yns:

NMOHMMAHUE W peajau3aius 370pOBOTO H 0e30MacHoro obpasza >KW3HM (3I0pOBOE TMUTaHUE, COOJIOJCHUE
TUTUEHUYECKUX TPaBUI U HOPM, COQIAHCUPOBAHHBIN PEXUM 3aHSITUN U OTIbIXa, peryispHas ¢u3udeckas aKTUBHOCTD),
OepeKHOT0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPHU3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;



MOHMMAHUE [IEHHOCTH TMpPaBWIl HWHAWUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TOBEJACHUS B CHUTYaIlUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

OCO3HAHHUE MOCIECTBUI U HEMPUSATHS BPEAHBIX MTPUBBIYEK (YIOTPEOJICHHS alKOT0JIsl, HAPKOTUKOB, KypEeHHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTUBHOW JESATEIbHOCTH TEXHOJOTHMYECKON U COIMAJIbHOM HAMpaBJICHHOCTH, CIOCOOHOCTh
MHUIMAPOBATh, TNIAHUPOBATHh U CAMOCTOSITEIILHO BBINOJIHATh TAKYIO AEATEIIbHOCTD;

MHTEPEC K Pa3INYHbIM chepaM mpodecCHOHANBHOM eI TeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oy yIien
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMO0Opa30BaHUIO HA IPOTSHKEHUN BCEH KU3HH,

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTHUYECKH 11e71eCO00pa3HOe OTHOIICHHUE K TPUPOJI€ KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYpbl: MPUOOPETEHUE OMbITAa TJIAHUPOBAHMS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX ITOCJIEICTBUU JIJI1 OKPYKAIOLIEN CPEbI;

OCO3HAHHUE II100AILHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble NMPU MU3yYEHUH OMOJIOTUM 3HAHUS U YMEHHUS MPHU PELICHUH MpoOJeM,
CBSI3aHHBIX C pallMOHAJIBLHBIM MPUPOAOINOIL30BaHUEM (COOJIOICHUE TPaBUJI MOBEACHUS B MPUPOJIC, HAMPABICHHBIX HA
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, Onochepbl);

AKTUBHOE HENPUSATHE ICUCTBUM, NMPUHOCIIIMX BpPEJ OKPYXKAKOIIEH NPUPOAHOM Cpelle, YMEHHE IMPOTrHO3UPOBATH
HEeOJIaronpusITHBIC KOJIOTHYECKHUE MOCIIECTBUS IPEANTPUHUMAEMBIX JEUCTBUN U IPEAOTBpAIIaTh UX;

HAJIMYUE PA3BUTOrO SKOJOTHMUYECKOTO MBIILICHUS, YKOJIOTHYECKOW KYJIBTYPHI, ONbITA AEATEIBHOCTA IKOJOTHYECKOMN
HaIpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTHCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAIILHOW MPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTU 3KOJIOTUYECKON HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha IUAJIOTE KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;



COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENIBCKOM KYJIBTYpPbl KaK CpEICTBA B3aMMOJECUCTBUS MEXAY JIOJBMHU U
ITO3HAHUS MHUPA;

NOHMMaHUE creuu(UKN OMOJOTHHM KaK HayKH, OCO3HaHUS €€ poyid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBILUIEHHSI, CO3/IaHUU LEJIOCTHOTO NPEJCTABICHUS 00 OKpYXKarolleM MHpPE KaK O €JUHCTBE IPUPOJIbI, YEJIOBEKa U
o011ecTBa, B NO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEHN U PEILIEHUH IPOOJIEM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTHU ISl COBPEMEHHOM IUBMIM3AIMK: 00eCIeUeHUs] HOBOTO YPOBHS Pa3BUTHUS
MEIUUUHBI, CO3JaHUE TMEPCIEKTUBHBIX OHOTEXHOJOTUW, CHOCOOHBIX pEeIIaTh pPECYpCHbIE NPOOIEMBbl pPa3BUTHUSA
4eJI0BEYECTBA, MOMCKA MyTel BBIXOJA U3 II00AIBHBIX 3KOJIOTMUYECKHUX MPOo0JIeM U o0ecrieueHus repexoia K yCTounBoMy
Pa3BUTHIO, PALIMOHAIILHOMY HCIIOJIb30BAHUIO PUPOIAHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJIOTMUYECKHUX 3HAHMH B LIEJSAX MOBBIIIEHHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-
HAay4YHOM TpPaMOTHOCTH, KaK COCTAaBHOM YacTU (PYHKUMOHAIBHOW TIPaMOTHOCTH OOydYaroIMxcs, (OopMUpPYyEeMOl mpH
W3y4YEeHUU OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HaHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh
NoJlydyaeMble 3HaHMS JUIS aHallu3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOLIETO MHUpPa W NPOUCXOASAIINX B HEM H3MEHEHHI,
yMEHUE JieslaTh 0OOCHOBAHHBIE 3aKJIOUEHHS HAa OCHOBE HAay4HBIX (PAKTOB M MMEIOUIUXCS JTaHHBIX C LENbI0 MOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUS Mg pEHIeHUs NpodiieM B peajbHBIX
JKA3HEHHBIX CUTYalUAX;

OCO3HAaHHWE LIEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYLIECTBIIATh INPOEKTHYK) M MCCIEAOBATEIBCKYIO
JEATEIbBHOCTh MHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCThH K HEMPEPHIBHOMY 00pa30BAHMIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IMOJTYYEHHUIO HOBBIX
3HaHUU IO OMOJIOTUU B COOTBETCTBHUHU C )KM3HEHHBIMU OTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHple pe3yabTaThl OCBOCHHS ydeOHOro mpenMera «buonorws» BKIIOYAOT: 3HAYAMbBIC IS
bopMHpOBaHUS MHUPOBO33PEHUSI OOYYAIOIIUMXCS MEXKAUCIMIUIMHAPHBIE (MEXIpEAMETHbIE) OOIIEeHAYyYHbIE MOHATHUS,



OTpaXkarolue MeJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA M CHEIU(UKY METOJIOB MO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHsI, SIBICHHE, MPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, WCCIEeNOBaHUE, HAOIIOCHWE, HW3MEPEHHE, JKCICPUMEHT W JApPYTHE);, YHHUBEPCAIbHbIE YYeOHBIC EHCTBUS
(mo3HaBaTelbHBIE, KOMMYHHMKAaTHBHBIC, PETYISATHBHBIC), oOecreunBaiomuye ¢GopMupoBaHue  (QPyHKIIMOHAIBHOU
IPAMOTHOCTH W COITMAJIBLHON KOMIICTCHIIMH OOYYarolIuXCs; CIOCOOHOCTh OOYYarolIUXCs HCIIOJIb30BaTh OCBOCHHBIC
MEKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC Yy4eOHbIC JEHUCTBUS B IIO3HABATEIHLHOUW U
COLMAIIBHOM MTPAKTHUKE.

B pesynpraTe u3ydeHHs OHOJOTMHM Ha YPOBHE CpEJHEro oOIero ooOpa3oBaHHs y oOydaromierocs OyayT
chopMUpOBaHbl T03HABATEIbHBIC YHHUBEpCAJIbHBIC Y4YEOHBIC IEHCTBHS, KOMMYHUKATHBHBIC yHHBEpCaJIbHBIC y4ueOHBIC
JEeWCTBUS, PETYISATUBHBIC YHUBEPCAIbHbBIC yUeOHbBIC NEeHCTBUS, COBMECTHAS AEATCIbHOCTD.

MertanpenMeTHbI€ pe3yJIbTaThl OCBOCHUS TPOTPaMMBbI CPEAHET0 OOIIEro 00pa30BaHUs TOJIKHBI OTPAXKATh:

OBJ1ajIeHHe YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEIbHBIMU ACCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIILHO (DOPMYJIMPOBATh M aKTyaJU3UPOBATh MIPoOIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHainuW3a, CHUHTE3a, CpaBHEHWS,
KJaccudukanu, 000OIIeHHS), PACKPBIBATH CMBICT OHOJOTHMYECKUX MOHATUMN (BBIACISITh UX XapaKTEepHbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTUMU TOHSATUSIMHU);

ONPENCNIATh LEIU JIEATEIBHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUU HMX JIOCTHUKECHHUS, COOTHOCUTH PE3YJIbTAThI
JICITEIBHOCTH C MOCTABJICHHBIMU 1ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHE TOHATHUS JJIsl OObSICHEHUS (PAKTOB U SIBJICHUN KUBOUW MPUPO/IBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTHUBHBIC, JCAYKTHUBHBIC, [0 AHAJOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (JOPMYIMPOBATH BHIBOBI U 3aKITIOUCHHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPEJICTBA ISl MPEICTABICHUSI CYLIECTBEHHBIX CBA3EH M OTHOLICHHM B M3y4aeMbIX
OmoJIori4ecknX OOBEKTaxX, a TakKe IPOTHBOPEUYHMH pa3HOro poja, BBISBICHHBIX B Pa3IWYHBIX HH(POPMAIMOHHBIX
WCTOYHMKAX,

pa3pabarpiBaTh IUIaH pPEIICHUS MNPOOJEMbI ¢ YyU4ETOM aHajIu3a HUMEIOIIUXCS MaTepHaIbHBIX W HEMaTepHaIbHBIX

pecypcoB;



BHOCUTb KOPPEKTHBBI B JI€SITEIIBHOCTh, OLICHMBAaTh COOTBETCTBHE pE3YJIbTATOB LIEJSAM, OLEHUBAaTh PHUCKHU
MOCJIEICTBUM ACITEIIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATH padOTy B YCIOBUSX peajbHOrO, BHUPTYaJbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCC/Ie0BATEIbCKHE ICHCTBHUS:

BJIAJ€Th HABbIKAMH YYEOHO-MCCIEAOBATENBCKOM M MPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHU pPa3pelIeHHs] MpoOsieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOHCKY METOAOB PELIEHUS MPAaKTUYECKUX 3ajad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB [TO3HAHMSI,

UCIIOJIB30BaTh PAa3JIMYHbIE BHJBI JIEATEIBHOCTH II0 TOJYYEHHIO HOBOTO 3HAHHWs, €ro HWHTEpPIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(bopMHpPOBATh HAYUYHBIN TUI MBILIJIEHUS, BIaI€Th HAYYHON TEPMUHOJIOTUEHN, KIIOYEBBIMU MOHITHIMHU U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331Ul B 00pa30BaTEIbHON NEATEIBHOCTH U KU3HEHHBIX CUTYaIUIX;

BBISIBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3M W AKTYaJIM3UPOBATH 3a]1a4y, BBIJIBUTAaTh THIOTE3Y €€ PEIICHUS, HAXOINUTh
apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh MOJYYEHHBIE B XOJE€ PELICHHUs 3a/auyd PE3yJIbTaTbl, KPUTHUYECKU OLICHHBATh UX JOCTOBEPHOCTD,
MPOTHO3MPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISTH LIeJIEHAIIPABIICHHBIN MOUCK MEPEHOCA CPEJICTB U CIOCOO0B ACUCTBUA B MPO(PEeCCHOHABHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U TPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEU, MpejaraTb OpPUTMHAJBHBIC MOAXOJbl M PEIICHUs, CTaBUTh NPOOJIEMbl M 3aJayH,
JOMYyCKaIOLME albTEPHATUBHBIC PEILICHHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUMYHbIX HCTOYHUKAX HWH(POpMAIUMU (TEKCTE Y4eOHOro mnocoOus, HayYHO-TOMYJISIPHOU
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HAaHHBIX, B MIHTepHETE), aHAIM3UPOBAThH



uHGOpMAIIMIO PA3IUYHBIX BUAOB U (QOPM MPEACTABICHUS, KPUTUYECKH OILIGHWBATh €€ JIOCTOBEPHOCTh W
HEIPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3aMpOCHl U MPUMEHSTHh PAa3IMYHBIE METOJbI MPHU MOUCKE W 0TOOpE OMOJIOTHYECKO HMH(pOpMAIUH,
HEOOXOUMOM IS BBIIIOJHEHMS Y4eOHBIX 3a/1a4;

IpUOOpETaTh OIBIT UCIIOJIB30BAHNS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY
AKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOUPATh ONTHUMAIbHYIO (OPMY MpEICTaBICHU OMOJIOrMYEeCKO HHPOopMaluu (CXembl, Tpaduky,
Jyarpammbl, TaOJUIBI, PUCYHKHU U IPYTOE€);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B KAuyeCTBE CpEeACTBa Npu paboTe ¢ OHOJOrMueckod HHpOpMauuen: MPUMEHSThH
XUMHYECKUE, GPU3NYECKUE U MAaTEMaTUYECKHE 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
¥ Ipeo0pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJI€Th HABBIKAMHU PACIO3HABAHUS U 3aIUTHl HH(GOPMALMKU, HTHPOPMALMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgByaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH 1CHCTBUAMMU:

1) o6menmne:

OCYUIECTBJISITh KOMMYHHMKAIlMM BO BCEX c(epax >KU3HU, AKTUBHO YYacTBOBaTh B JUAJOre WM JUCKYCCHM IIO
CYLIECTBY OOCyxJ1aeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCUTENBHO BBINOJHEHUS
npeajiaraeMoi 3a1a4u, yYUThIBaTh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB JIMAJIOra WK IUCKYCCHH);

pacro3HaBaThb HEBepOaJibHbIE CpelcTBa OOIIEHMs, NOHMMATh 3HAYCHHE COIMAJBHBIX 3HAKOB, MPEIANOCHUIOK
BO3HUKHOBEHUSI KOHQIMKTHBIX CUTYalMi, yMETh CMAT4aTh KOH(MIUKTHI U BECTU MEPErOBOPHL;

BJIAJETh PA3IMYHBIMU CIIOCOOAMU OOLIEHUS M B3aUMOJCUCTBUS, IOHUMATh HAMEPEHUS JIPYTUX JIOJEH, MPOSBISAThH
YBaXUTEJIHHOE OTHOLIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe (POopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJOTMYHO HU3JIaraTh CBOK TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAJIbHON paOOTHI MPHU PEHIEHUH OMOJIOTUYECKOM
po0emMbl, 000OCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUs TPYIIOBBIX (POPM B3aMMOAEUCTBUS MPU PEHICHUH Y4EOHOU
3a]a4y;



BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JCUCTBUMN C yU4ETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXKJI0TO YieHa
KOJUICKTUBA;

NPUHUMATD II€JIM COBMECTHOM IEesTeNIbHOCTH, OPTaHU30BBIBATh U KOOPAHMHHUPOBATH NEHCTBUS MO €€ JOCTH)KCHHUIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpeieniarTh poyid ¢ YYETOM MHEHUM YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OLICHMBAaTh KAayeCTBO CBOErO BKJaJa M KaXKJIOTO YJYaCTHHKA KOMAaHIbl B OOIIMN pe3ynapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

npejiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECH C IO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUUYECKON 3HAUUMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPAaTErMUECKOE IOBEJCHUE B Pa3IMYHBIX CUTyalMsIX, HPOSBISATH TBOPYECTBO MU
BOOOpaxeHue, ObITh UHUITMATUBHBIM.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTUBHBIMH 1eHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOrMUECKHUE 3HAHUS IS BBISIBJICHUS MPOOJIEM U UX PELICHUS B dKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMN 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX JACMCTBUSIX U MOCTYIKAX I10
OTHOIIICHUIO K KUBOU MPUPOE, CBOEMY 3/I0POBBIO U 3/IOPOBBIO OKPYIKAIOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISTh MO3HABATENBHYIO JESTEIBHOCTD, BBISABIATH MPOOJIEMBbI, CTAaBUTh U (HOPMYITHPOBATH
COOCTBEHHBIE 3a7]a4M B 00Pa30BATEIbHOMN IEATETHPHOCTH M JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUTAH pEIIEHUS NpoOJseMbl € YYETOM HUMEIOUIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEANOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacImpsTh paMKH y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUH;

JieN1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHHUIO M TPOSBICHUIO LIMPOKON 3pyNHLMU B Pa3HbIX O0JACTAX 3HAHUI, MOCTOSHHO
MOBBIIIATH CBOM 00pA30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:



JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIa/IeTh HaBBIKAMH I103HABATEIBHOW pe(dIeKcHrd KakK OCO3HAHHS COBEpIIAEMBIX JCHCTBHUI W MBICIUTEIBHBIX
IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, MCIIOJIB30BaTh NPUEMBI PEQIIEKCUU NJIsl OLIEHKU CUTYallud, BBIOOpa BEPHOIO
peleHus;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU AHAJIM3€E PE3YJIbTATOB ACATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJOBEKA.

INPEAMETHBIE PE3YJIBTATBI

ITpenMeTHbIE pe3ysbTaThl OCBOEHUS COJEp)KaHUs ydeOHOro mnpeamera «buosorus» Ha YrIyOJIEHHOM YpOBHE
OpUEHTUPOBaHbI Ha olecreyeHue NpoduiIbHOro oOydeHHs olydarommxca 0uosorud. OHU BKIIIOYAIOT: cHelU(pUUYECKUE
JUIst OMOJIOTUU HAYYHbIE 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI MO OCBOCHHUIO, MHTEPIIPETALIMY U PeoOpa30BaHUIO 3HAHUH,
BUJIbl JIESATEIbHOCTH IO MOJYYEHHUIO HOBBIX 3HAHUM M WX NMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX, a TaKXKe B peaibHbIX
YKU3HEHHBIX cUTyauusax. [IpeaMeTHbIe pe3ysibTaThl NPEICTaBIEHBI 10 TOJaM U3YYEHUS.

ITpenMeTHBIE pe3yapTaThl OCBOECHUS yueOHOro nmpeamMera «buosnorus» B 10 knacce n01MXKHbI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE€ M POJU OHOJIOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B (OpMUpOBaHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B I[IO3HAHUU 3aKOHOB NPUPOJBI U PEIIEHHH MpoOJeM parroHaIbHOIO
IPUPOIOTIOIB30BAHUS, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OHOJIOTHY;

BJIQJICHUE CUCTEMOUN OMOJOTMYECKUX 3HAHMUM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraolue OMOJIOTrHYecKue TEPMUHBI U
NOHATUS  (KWM3Hb, KJIETKa, OpraHu3M, MeETa0oJM3M, TOMEOCTa3, CaMOpEryJislMs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTb, POCT M pa3BUTHE), Ouosormdyeckue Tteopuu (knerounass teopus T. IlIBanna, M.
[nefinena, P. BupxoBa, XxpoMmocoMHas Teopusi HacieactBeHHocTH T. Moprana), yuenusa (H. Y. BaBunoBa — o neHrpax



MHOT000pa3usi U MPOMCXOXKICHHUS KYJIbTYPHBIX PAcCTEHUM), 3aKOHBI (€AMHOOOpPA3us MOTOMKOB IE€PBOTO MOKOJIEHHUS,
pacierieHnsi, YUCTOThl TaMeT, He3aBUCUMOTO HacjenoBaHus . MeHensi, TOMOJOrHUeCKUX PSAIOB B HACIIEICTBEHHON
u3menunBoctu H. Y. BaBuiioBa), npuHIMIIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HAHHUS, UCIOJIb3YEMBbIX B OMOJIOTMYECKHX MCCIETOBAHUSX KUBBIX
00BEKTOB (OMHMCcaHue, U3MEpPEHNe, HaOI0ICHUE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBCHHBIE TPU3HAKU: BHUPYCOB, KJIETOK TMPOKAPUOT M JYKAPHUOT, OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM 4YHCJIe OaKTepHuil, TpuOOB, paCTCHUH, )KHBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U
CUCTEM OpraHOB pACTEHUM, >KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEACITEIBHOCTH, MPOTEKAIONIMX B OpraHu3Max
pacTeHui, KUBOTHBIX U YEJIOBEKa, OMOJIOTHYECKUX MPOIECCOB: 0OMeHa BelIecTB (METa0O0IM3M), MIPEBPAICHHUS] YHEPTHUH,
OposkeHHs, aBTOTPOPHOTO M TeTepOTPOPHOr0 THUIIOB MUTaHUA, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO03a, MeHo3a,
raMeTorenes3a, SMOpUOTeHe3a, MOCTIMOPUOHATBHOTO PAa3BUTHS, PA3MHOKECHUS, WHANBUAYAIBHOTO PAa3BUTHUSI OpraHU3Ma
(oHTOreHe3a), B3aMMOICUCTBUS T€HOB, FeTePO31ca, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHaBIIMBATh B3aMMOCBS3U MEXIy OPTaHOUIAMHU KJICTKM M UX (YHKIHSIMH, CTPOCHHUEM KIIETOK Pa3HBIX
TKaHel U ux QyHKIUAMU, MEXTy OpraHaMU U CUCTEMaMU OPTraHOB Y PACTECHUH, )KUBOTHBIX U YETOBEKA M UX (QYHKIUSIMH,
MEXIy CHUCTEMaMH OpPTaHOB M WX (QYHKIUIMH, MEXKAy dTarmaMd OOMEHa BEIECTB, JdTallaMH KJICTOYHOTO IHKJIAa U
JKU3HCHHBIX IIUKJIOB OPTaHW3MOB, dTallaMH A>MOPHUOHAIBHOTO PAa3BHTHS, TEHOTHUIIOM W (PEHOTHUIIOM, (EHOTHIIOM U
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBISTH OTIMYUTEIbHBIC TPU3HAKH )KHUBBIX CUCTEM, B TOM UHCJIE PACTCHUI, ’KUBOTHBIX U YEJIOBEKA;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIINE AaApPTYMEHTHI, OHOJIOTMUECKYI) TEPMHUHOJIOTHMI0O U CHMBOJIUKY IS
JI0Ka3aTeNbCTBA POJCTBA OPTAHU3MOB Pa3HBIX CHCTEMAaTUIECKUX TPYIII;

YMEHHUE pemaTh OWOJIOTMYECKUE 3a7a4d, BBISIBIATH IMPUYMHHO-CIICJICTBCHHBIE CBS3M MEXKIY HCCIICTySMbIMH
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, J€JIaTh BHIBOJIBI M TPOTHO3bI HA OCHOBAHWY TOJIYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBITOIHATh JTAOOPATOPHBIE W TPAKTUYECKHUE pPaldOThl, COONIOAATh MpaBuja MpU padoTe C y4eOHBIM U
71a060paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh TUITOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBLHBIME CPEICTBAMH, (POPMYITUPYS ICITb UCCIICIOBAHMUS,
aHAJIM3UPOBATh MOJYUYEHHBIE PE3YJIbTAThl U JI€JIaTh BIBOJIbI;



YMEHHE Y4acTBOBaTh B Y4eOHO-HCCIEA0BATEIbCKOM paboTe Mo OMOJIOTHUH, IKOJIOTUU U MEIHUIIMHE, TPOBOAMMON Ha
0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, WU MYyOJUYHO TMPEJICTABIATh TOJYYEHHBIE pE3yJbTaThl Ha YUYEHHYECKUX
KOH(EpEeHIINSIX;

YMEHUE OIICHUBATh DJTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B 00JacTH OHOJIOTMM U METUIUHBI
(KJTOHMpOBaHUE, HUCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANpPaBICHHOE HW3MEHEHHWE TE€HOMa MW CO3JaHUE TPAaHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIM BBIOOp Oyaymiedl npodecCHOHAIBHOM AEATEILHOCTH B 00JacTH OHOJIOTHH,
MEJUIMHBI, OWOTEXHOJOTUU, BETEPUHAPUU, CEIBCKOTO XO3SHCTBA, MHUIIEBON MPOMBIIIJICHHOCTH, YTIyOJIsATh
MO3HABATENIbHBI WHTEPEC, HAMPAaBICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH MpOQPEcCHU U MPOJOJDKEHUE
OMOJIOrMYecKOro o0pa3oBaHus B OPraHU3alUsiX CPEAHETO MPO(PECCUOHAIBHOIO U BBICHIET0 00pa30BaHMsL.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumenoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne ni/m Kourpoabuble IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
1 buonorus kak Hayka 0
2 JKuBbIe crcTeMBI M HX H3YYCHUE 0 0
3 buonorus knetku 0 0.5
4 XuMHUuecKasi OpraHu3alus KJIETKU 10 0
5 Crpoenrie n GyHKIIUU KICTKA 8 0
5 OOMeH BelecTB U NPeBpalleHne YHEPTUU B 9 0 1
KJIETKE
Hacnencreennas napopmanus u
7 o Hadop 9 0 05
peanu3anus e€ B KIIETKe




8 JKu3HEHHBIN LUK KIETKA 6 0 1

9 Crtpoenue u GyHKIIUA OPraHu3MOB 17 0 15

10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 0 1.5

11 I'enernka — HayKa O HaCIEACTBEHHOCTH U 5 0 05

W3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0

13 3aKOHOMEPHOCTH NU3MEHYNBOCTH 6 0

14 ['eHeTrka yenoBeka 3 0 0.5

15 CenekIusi OpraHu3MOB 4 0 1

16 broTrexHoIOrMsA M CHHTETHYECKast OMOJIOTHS 4 0 0

17 PesepBHOE Bpems 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1 0 0
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 0 0
YpoBHEBasi OpraHU3aIUs KUBBIX CHCTEM 0 0
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1 0 0
Knerounas Teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora
5 «M3y4yeHne MeTo10B KJIIETOYHOH OUOJIOTHH 1 0 05
(xpomarorpadus, snexrpodopes, '
TuddepeHMaIbHOe HEHTPU(YTUPOBaHHUE,
ITLIP)»
6 XUMHUYECKUH COCTaB KIETKH 1 0 0
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1 0 0
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 0 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKkanys U QyHKIUNA 1 0 0

OEJIKOB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10 0
YTJIEBOBI

1 Opranuyeckue BenecTBa KIeTKH — 0
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue 0
nykieozunrpudocdarer (HTD)

14 CexBennpoBanue [JHK. Merozs 0
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTtobl CTPYKTYPHOIM OHONIOTHH 0

16 Tunel knetok. [IpokapuoTndeckas kierka 0
CtpoeHune dyKapuOTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII anmapar KJIETKH 0
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [TpaxkTrueckas pabota «3ydyenue 05
JIBYDKEHUS [IUTOIJIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIaCTH L. JIabopaTopHast 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH 0

22 Crpoenue u GyHKIUH 11pa 0




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHuHsI KIIETOK Pa3InIHbIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMILISALINS — JIBE
CTOpOHBI MeTaboau3Ma. THurbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMHIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep Peakui
KJIETO4YHOro MeTabonu3Mma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacIIeIUIEHHs IIEPOKCHIa BOAOPOAA B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHa BEIIECTB

dorocunTes

29

30

31

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHHe TiporieccoB POTOCHHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Bunel 6posxeHus.

JlaGopatopHas pabota «CpaBHEeHUE
MIPOIIECCOB OPOXKEHUS U JBIXAHUSD)

AdpoOHBIE OpPraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TPaIUCHTA
npotoHoB. Cunre3 AT®: pabota




npoToHHON AT®-cuHTAa3bI

33 Peakiun MaTpru4HOTO CHHTE3a 0

34 Tpanckpunuus — matpudsbslii cuaTe3 PHK 0

35 Tpaucasus u e€ Tarnbl 0

36 KoaupoBanue amunokucnot. Poib 0
pubocoM B OMocuHTE3€e OenKa

37 Opranuzanus reioMa y IpoKapuoT u 0
9YKapuoT

38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH 0
TEHOB Y 9YKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HH U

39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «CoznaHue MO BUPYCa»

40 BupycHbie 3a001eBaHIS YeI0BEKa, 0
JKUBOTHBIX, PACTCHUN

41 HanotexHonoruu B OMOJIOTHH U MEIUITIHE 0

42 JKU3HEeHHBIN UK KIETKU 0

43 Marpuunsrii cuares JJHK 0
Xpomocomsl. JlabopaTtopHas paboTta

44 «M3yueHne XxpoMoCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»

45 JleneHue KICTKA — MHTO3 0
Tuns! kneTok. KapuokuHes U IUTOKUHE3.

46 JlabopaTtopHnas pabora «Habmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpPETNapaTax)»

47 Peryisnus »)KU3HEHHOIO LIUKIIA KIETOK 0




48 Opranusm Kak eInHOE 11eJ10e 0

49 Txkanu pacrenuii. JlabopaTopHas pabora 05
«M3y4yeHue TKaHEeH paCTCHUIN» '
TkaHU )XKMBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHas pabora «M3yueHue TkaHeu 0.5
KUBOTHBIX»
Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IBETKOBOT'O 0.5
pacTeHus

52 Ornopa Tena opraHu3MoB 0

53 JIBr>KeHHe OpraHu3MOB 0

54 [MuTanue opranu3MoB 0

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX. 0
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB 0

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 0
YeroBeKa

58 TpaHcIOpT BEIIECTB Yy OPraHU3MOB 0

59 KpoBeHnocHas cucrema nmo3BOHOYHBIX 0
KUBOTHBIX U Y€JIOBEKa

60 Boienenue y opranu3smos 0

61 3ammTa y OpraHu3MoB 0

62 NMMyHHas cucteMa 4yenoBeka 0

63 Pa3npaxumMocTh 1 peryisinus y 0
OpPraHu3MOB

64 ['ymopanpHast peryysus u SHA0OKpUHHAS 0

CHCTEMA )KMBOTHBIX U YCJIOBCKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOXKCHUE

Meiios

68

l'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpEnaparax»

0.5

69

70

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BUTHUC OPraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH u3
3apOIBIIICBHIX JINCTKOB

71

Poct Pa3sBUTHUC KUBOTHLIX.
JlabopaTtopHnast pabota «BrlisiBieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MO3BOHOYHBIX KHBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlabopaTtopHast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»
HcTopust CTAaHOBJIEHMSI U Pa3BUTHUSA
TeHETUKHU KaK HayK1

OCHOBHBIE TIOHSATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «J{pozoduia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH HaCJEeA0BaHUS
MPU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktuueckas pabota
"H3yueHne pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30puinr"

0.5




[uTonoruueckrne OCHOBBI MOHOTHOPHTHOTO

76 1 0 0
CKpEIIMBaHUSA

77 Ananusupyroliee ckpeniuBanue. Hemonnoe 1 0 0
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [TpakTuueckas padora «M3yuenue 1 0 05
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y IpO30(HITBD»
[{uTonornyeckue OCHOBBI JUTUOPUTHOTO

79 1 0 0
CKpEIIUBAaHUS

80 CrerieHHOE HaclIeJJOBAaHUE TPU3HAKOB 1 0 0

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1 0 0

82 I'enernka mona 1 0 0

83 I'enoTun kKak MeJI0OCTHAs CUCTEMA 1 0 0

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1 0 0
pacTeHUi, )KUBOTHBIX U YeIOBEKa

85 M3MeHunBOCTh TPU3HAKOB. Busl 1 0 0
U3MEHUYUBOCTH

86 MonudukamonHas U3MEHYHBOCTh 1 0 0
BapuanuvoHHBI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas padota

g7 «MccnenoBanre 3aKOHOMEPHOCTEN 1 0 05
MOIU(PUKAITHOHHOW U3MEHUYUBOCTH. '
[TocTpoeHre BapualmoHHOTO pssia U
BApUALIMOHHON KPUBOII»

88 ['eHoTHNIMYECKAst U3MEHUNUBOCTD. 1 0 0
KoMOuHaTrBHas H3MEHYHUBOCTh

89 MyTanonHas ”3MEHUYNBOCTb. 1 0 0.5




[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAllMOHHOIO IPOLIecca.
ONUreHeTHKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTtaBneHue 1 aHaIu3 POAOCIOBHON

MerTtoansl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3Ha‘~I€HHe MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/II/I 1 JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHnas pabota «3ydueHue copToB
KYJIbTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHune meTon0B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIUMN PACTEHUN U

*UBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TEHETUYECKUX PECYPCOB

98

99

BuoTexHonorus kak Hayka U oTpacib
nponsBoacTBa. [IpakTrueckas padbora
«M3yueHne 00beKTOB OMOTEXHOIOTHUI

OCHOBHbBIC HANPaBJICHUS] CHHTETHYCCKON
ouosoruu

0.5




100 XpOMOCOMHas U T€HHasi MHKEHEPUS 0
101 Menunuackre OMOTEXHOIOT NI 0
PezepsHnbiit ypok. [ToBTOpeHue,
102 . 1 0
0000111eHHEe, CUCTEMATH3allAs 3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10O 102 135

[NPOT'PAMME







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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