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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo yueOHOMY mipeameTy "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeThy. CornacHo nonoxeHusMm GI'OC COO npodusabHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpefHUM npodecCuOHATBHBIM U BRICIIUM 00pazoBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
W 3aJa4ax U3ydyeHHs ydeOHoro mpeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0sA3aTeabHOe (MHBapUAHTHOE) TMPEAMETHOE COJACpP)KAHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyJaromuxcs. B mporpaMmme 1o 6Mosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOoIOTHYECKOr0 00pa30BaHMs HA YPOBHE CPEHEr0 001Iero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOU OMOJOTHH, SMOPHOJIOTUN U OMOJIOTHUU PA3BUTHSI, TEHETUKH, CEJIEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
OWojornyeckoro  oOpa3oBaHMs B By3ax W OpraHU3alMsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJYy4YarOT pa3BuThe. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS IOCIEIYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOro pa3Hoo0pa3us mianeTsl. Tak, B 10 kilacce u3ydarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonoruu yenoeka. B 11 kiacce u3yqaroTcsi I3BOIONUOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKuX 3HaHUM. J{is
pa3BUTUSL M TOJJEpX aHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsdy co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIAI0M OTEUECTBEHHBIX U 3apyOEKHbBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

Lenb n3yuenus: yueOHoro npenmera «buonorusp» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3alMM >KUBBIX CHCTEM pa3HOTO paHra © NPUOOpPETECHUE yMEHUU
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTiwkeHue 1enu u3ydeHuss ydyeObHoro mnpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloIIMXCd C METOJaMH TO3HAHHS >KUBOM MPUPOJIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJaMU CaMOCTOSITEJILHOTO TMPOBEJACHUSI OHOJOTMYECKUX MCCICIOBAHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTUEH M CUMBOJIMKOMN; YCTAHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOLIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHUS B 00JIaCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, POBEJACHUS DKCIIEPUMEHTAIbHBIX UCCIICI0BaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAIIAN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdepnl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBbSI M 370POBBSA
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJIOTUU Ha YrIyOJIeHHOM
YPOBHE CpeaHero o0miero oopasosanus, cocrtabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTU4YecKux padoT. Takxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buomormdeckue HayKM W HM3ydaeMble HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX U3YyYeHHUE

JKuBble cuCTEMBl Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, MAUCKPETHOCTb M IEJOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(buoreonenoTuyeckuit), Ouochepuniii. Ilporecchl, TpoUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne >XUBBIX cucTeM. Merojasl Ouosiorndeckoi Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [lonarue o 3aBuCUMOu U
He3aBUCHUMOM TniepeMeHHOU. [lnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsite BBIOOPKH M €€ JOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux pgaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTATUCTUYECKOTO TECTA.

JeMmoHCcTpanun

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHH OpraHU3alUMU KUBOU



npupoab», «CTpoeHHe XKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
M3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOEe 000pYI0BaHUE AJI TPOBEICHUS HAOI0ICHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAWMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBaHH,
M. IlIneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPUH.

MeTonbl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOTIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUECHBIX aTOMOB, Mud@epeHInanIbHOe
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emoK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBI MUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOIIUID.

O6opynoBaHuEe: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anextpodopes, auddepeHiaIbHoe IEeHTPUdyrupoBaHue,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOpPHUTEIISI, PEAr€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIICTKH,
TerIoperyasiuud. MuHepanbHble BEIECTBA KIETKH, X Ouosiornueckas pojb. Poib
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHas, YEeTBEPTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus Oenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.

YraeBoasl. MoHOCaxapubl, AUCAXAPUIbI, OJUTOCAXAPUIBI U TIOJIUCAXAPUIBI.
OO0mmii 1IaH CTpOoeHUS U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YTII€BOJIOB.



Jlununer. I'uapodpunsHO-THIpOdOOHBIE cBOMcTBa. Kitaccudukarus nunuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKHX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnorsl. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenue u ouonorndeckue pynakmum JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Monekyie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexBenupoBanue [JHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMOoDU3NYECKUe UCCIeIOBaHUS
cCocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyl. Mooeruposarue
CMpYKmypbl U QYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JleMoHCTpauumn

[Toptpertst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«PacmnipeniesieHue XuMUYECKUX 3JIEMEHTOB B KUBOU MPUPOJICH.

Tabmuubr u cxembl: «llepuogndeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTtBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKybl», «CTpoeHHEe MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl IOCY/1a U 000PYI0BaHKE.

JlabopaTtopnasi pa6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KMCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOB.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U TmpokapuoTuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

CtpoeHure npokapuoTUIeCcKou KiaeTku. Kierounas creHka OakTepuid U apxen.
Oco0OeHHOCTH CTPOCHHSI TEeTepOTpOo(HONH U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAHHUE dyKapUOTHUECKOU KiteTkH. [Ima3zmarnueckas
MeMmOpaHa (ruazmaniemma). CTpyKTypa Iuia3MaTH4ecKod mMemMOpaHbl. TpaHcmopt
BEILIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: accuBHbIN (nuddy3us, oOnerdyéHuas
mud¢ys3us), aKTUBHBINM (NMEPBUYHBIM W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).



[Tomynponumiaemocts MeMOpanbl. PaboTa HaTpuii-KaqneBoro Hacoca. JHIOLUTO3:
MUHOITNTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJICTOYHOW CTEHKHU pacTeHUM, rprOoB.

[uromnasma. [{uto3ons. urockener. JIBuxeHue murtomiasmbl. OpraHou/Ibl
kieTku. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: dHomIa3mMaTuaeckas cethb (JI1C),
anmapaT [onpku, NM30COMBI, HUX CTpoeHHe © (yHKUMU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHouA0B KIeTKH. CTpoeHHE TpaHyISIPHOIO PETHKYJIyMma.
Mexanusm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [ maakuil (arpanyisipHbIi) SHIOIIA3MAaTHUYECKUN PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMABI  KIETKUA:  MHUTOXOHAPHUM,  ILJIACTUJIBIL.
Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsle,
BTOPHYHBIE U CIOKHBIE ITACTUIBI (DOTOCUHTE3UPYIOIIUX 3YKAPUOT. XIIOPOIIACTHI,
XPOMOILIACTBI, IEUKOIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouabl kiaetku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocompl. Ilpomeorcymounvie Qunamenmo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Knetounsrit
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. LleHTtpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benku.

Anpo. O6osouka siapa, XpOMaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkunu. SnepHsiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHol 00010uKku 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK DYKAPHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CtpoeHue
JKUBOTHOM  KJIETKW», «CTpOo€HHE  pacTUTEIbHOW  KIETKW», «CTpoeHue
MUTOXOHAPUMNY, «SA1po», «CTpoeHne MPOKAPUOTHIECKON KIIETKN.

OOopynoBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTEpUaIbHbIX KIETOK.

Jlabopatopnass padora «lM3yyeHue CTpOEHHMS KIETOK Ppa3IMYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD».



Jlaboparopnasi padora «lccienoBanue miazMonus3a M JEIJIa3MoIu3a B
PACTUTENbHBIX KIIETKaX».

IpakTnueckas padora «/3yueHue IBUKEHUS IUTOIIIA3MbI B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AccUMIIIATINS M TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTabonmm3Ma. Tumsl oOMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OPraHMYECKUX BEHIECTB B KiIeTKe. DOTOCUHTE3.
AHOKcuceHHbIll U OKCcuceHHbll Gomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMEeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B mpoLecce
dorocunTeza. CetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH oTOCHHTE3a. BriusHue pa3nuyHbix (akTOpOB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Oposxenus. [IpomykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npolieccax ononornyeckoro okucnenus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. IlpeumyniecTBa a’poOHOro myTd oOMeHa
BEIIECTB Tepe] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHMHTE3», « JHEpreTudeckuii oomMen», «brnocunres
oenka», «Ctpoenne pepMeHTa», « XeMOCHUHTE3Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, O0OOPYJOBaHHE MAJSi MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTopHasi padora «3yueHne KaTaIUTHIECKON aKTUBHOCTH (DEPMEHTORB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.



JlaGopaTopnasi pabora «M3yueHue (GHEepPMEHTATUBHOTO paCILEIIICHUS
MEPOKCHJIA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopuasi paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencrBeHHass uHGoOpManus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopmManuu. ['eHeTnueckuit
KOJI, €ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou knemke. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsius 0OMEHHBIX
MpoI1eccoB B KieTke. KieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuszneHHbIl YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, unmezpasa.

Bupychsie 3a005ieBanus 4enoBeka, )kuBOTHbIX, pacteruit. CITMJ], COVID-19,
COIMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz doavuiux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux dannvix. Hanomexunonocuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JeMmoHcTpanuu

[Toptpetsr: H. K. Konbos, /. Y. UBaHOBCKUIA.

Tabnuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuili Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJCIIH BUPYCAy.

Tema 8. 7/KusHeHHbI HUKJ KJICTKH

Knerounbrii 1uki, ero mnepuoiasl W peryisnus. Murepdasza u MUTO3.
OcobeHHOCTH TIpolieccoB, MpoTekarmmx B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUW),  CHUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) IEpUO bl HHTEPGa3HI.

Marpuunsiii cunte3 JIHK — penmukaums. [lpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBI  CHUHTE3, AHTUNAPAJUIEIBbHOCTb.
Mexanusm perumkanuu JTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u



TenoMepa3a. XPOMOCOMHBIH Ha0Op KIETKH — KapuoTum. JIUIUIOMAHBIA U
TarionuaHbI  HaOoOpbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBwie
XPOMOCOMBL.

Henenune kietkn — MuTo3. CTaguyu MUTO3a U IPOUCXOASIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. KapnokrnHes u HIUTOKUHE3. brosiornueckoe 3Ha4eHNe MUTO3a.

Perymsinuss MUTOTHYECKOrOo IUMKIIA KIETKU. lIporpamMmupyemas kietouyHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
nponugepayuu, ouppepenyuposxku, cmapenus u eubeau xiemox. «L{ugposas
KliemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpanun

Tabmuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

ObopynoBaHue: CBETOBOII MUKPOCKOII, MUKpoIpenapathl: «MuUTO03 B KJIETKaxX
KOpELIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  HAa  TOTOBBIX
MHKPOIIPETIAPATAX .

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MHUKpOIIpenapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEEATEIHbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHbIE BOAOPOCIH, APYTUe
pOoTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMoOCBsI3p 4aCTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIMHoe 1einoe. ['omeocras.

Txanu pacteHuii. TUTIBI paCTUTENBHBIX TKAHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJALIASI, OCHOBHas, MexaHuueckas. OCOOCHHOCTHM CTpOeHHUs, (QPYHKIUN u
pAacCIoJIOKEHUS TKAHEN B OpraHax pPacTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIMBI KUBOTHBIX TKAHEW: DIUTEIMAIIbHAS,
COCUHUTENbHAs, MblleyHas, HepBHas. OCOOEHHOCTHM CTpPOEHHUs, (PYHKUMHA U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHEepaTUMBHBIE OpraHbl pacteHuid. OprasHbl U
CUCTEMBI OPTaHOB JKMBOTHBIX U YesloBeKa. DYHKIIMM OPraHOB U CUCTEM OPTIaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacreHuil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX KMBOTHBIX. HapykHbIl U BHyTpeHHUH ckesieT. CTpOeHUe U TUTIBI
COEIMHEHUS KOCTEMN.

JIBr>keHHMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:



TPONKU3Mbl M HACTHUH. JIBHIKEHWE MHOTOKIIETOYHBIX J>KMUBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanue oprauu3mos. [loronienre Boapl, yriaeKUCIoro raza 1 MUHEpaIbHbIX
BelllecTB  pacTeHussMu.  [Iutanme  KUBOTHBIX.  BHyTpumosioctHoe  u
BHYTPUKIIETOYHOE TNHIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbBI
NUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3wl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. JAuddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe ApixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JlpIxarenbHass cuUCTEMa dYeNOBEKa. MeXaHM3M BEHTWILILUU JIETKUX Yy NOTHL H
MieKonuTaromux. Perynsmus apixanus. J{prxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Ceparue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpamieHus. DBOJIOLMOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CHUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua u e€ peryssnus.

Breinenenune y oprannu3smMoB. Beijenenue y pacteHuil. Beinenenre y sKUBOTHBIX.
CokpatutensHpie Bakyonu. Opranbl BblaeneHus. @OuibTpanus, cekpeuus u
oOpaTHO€ BCAaChIBAHHE KAaK MEXaHM3Mbl PabOThl OpraHoB BbLaeneHUsA. CBS3b
MOJIOCTA TeJa C KPOBEHOCHOW M BBIACIUTEIIBHOM cucTeMamu. Bblaenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
He(pona. OOpa3oBaHHE MOYM Y YEJIOBEKA.

3amura y OpraHM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OaKTepuil ¥ MUCTHI MPOCTEHIIMX. 3alTa y MHOTOKJIETOUHBIX pacTeHui. Kytukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3alIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX NPOU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHbiii u
TYMOpPJIbHBIA UMMYHHUTET. BpoXn€HHbIH M NpuoOpeTEéHHBIN creunduueckuit
UMMYHUTET. Teopusi KIOHaIbHO-celeKTUBHOro mmmyHnurera (II. Opmux, @. M.
bepuet, C. Tonerasa). BocnaiutenbHble OTBETHI OPraHU3MOB. POJIb BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ perymanus |y OpraHu3MoB. PazgpaxumMocts Yy
OJIHOKJIETOYHBIX OPraHU3MOB. Takcuchl. Pa3ipa)xumMoCTh U perynisuns y paCTeHUMN.
PocroBble BelecTBa 1 NX 3HAYECHHUE.

HepBHas cucrema u pediekTopHas peryisius y >KHUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOITOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOIO MO3Ta MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexropHas nyra. be3yciioBHbIe U yCIIOBHBIE pe(IIeKCHI.



['yMopasibHast perysiiys M 3HJIOKPUHHAs CUCTEMa KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleMCTBHE TOPMOHOB. B3auMoCBs3b
HEPBHOM U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpaIMuA

[Toptper: U. I1. [1aBnos.

Tabmumpl U cxembl: «OIHOKIETOYHBIE BOAOPOCHN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl IBETKOBBIX PACTEHHID,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKHUBOTHBIX», «BHYyTpeHHeEE CTpOCHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue crelms,
«CTpoeHre JNHCTOBOM IUIACTHHKWY», «TKaHM >KMBOTHBIX», «CKEJET 4YeIOBEKa»,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
CHCTEMAY, «Hepsnas CHUCTEMAY, «Koxay, «MplIlieyHasi ~ CUCTEMay,
«BplienuTenbHas cHCTEMa», «OHIOKPUHHAsA cucTeMay, «CTpOEHHE MBILIBDY,
«Ummynurer»,  «Kumeunonosmoctasle», «CxemMa  OUTaHUSA  PACTCHHID,
«KpOBEHOCHbBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro udepBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymku», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONUTaoIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHU3MOB, MUKpONpENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repdapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIJIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyaoBaHUE JJI1 JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmala u OelKoB o1 1eHCTBUEM (PEpMEHTOB, 000pYyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHE sKUBOTHBIX).

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

Tema 10. PazmHokeHUE M pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnosoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CIOPYJSIuS,
dbparmMeHTanus, KIOHHPOBaHUE.

ITonoBoe pasmuokeHue. IlomoBble KIIE€TKW, WM TameThl. Meio3. Craauu
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii cMbICi
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpraHU3MOB.



[IpenzaponpimeBoe pazsurtue. ['ameTorenes y :kuBOTHbIX. [10510BBIE XKele3bl.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — 0Ona uz enaeuvix npooiem dMOPUOIOCUU.
Konyenyus mopghocenoe u mooenu mopgoeenesa. Cramum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHupoeaHuoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKONMMUTAIOUIMX. 3apOJABIIICBbIC JUCTKU
(ractpynsus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIUSIHUE 4YacTel pa3BUBAIOIIETOCSA 3apojbliia (SMOpPUOHAIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KaK  PE3ylbTaT HEPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpPHOHANBHOE pa3BUTHE Pa3TUUHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOEe 3HAYEHHE NPSMOIO0 M HENPSIMOTO
pPa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpbI
PEryJIlU POCTa KUBOTHBIX U yeroBeka. CTaiuu mOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne m pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIop B mpoiecce meiosa. ['amerorenes
y pactenuil. Onao10TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoOB. J[BoliHOE
OILTIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JeMmoHcTpanuu

[Toptpers: C. I'. HaBammun, X. [llneman.

Tabnuel u cxembl: «BereratuBHOe pasMHOXKeHHUE», «THIBI Oecroioro
pa3MHOXeHUs», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHUE SBIJIECHBIY,
«Pa3MHOXeHue TuApb», «Mehosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
SAUILIEKIETKH M criepMaro3ouaay, «OCHOBHBIE CTaauu OHTOreHe3ayn, «lIpsimoe u
HenpsiMoe pasButue», «PaszButue Manckoro xyka», «Passutue capa”Huuy,
«Pa3Butne nsarymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pacTeHUI», «KU3HEHHBIN LUK
MOPCKOM KanycCTbl», « KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN TUKII COCHBDY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpOIpenaparbl SHULEKIETOK WU
CIIEpMAaTO30UJI0B, MOAENb «I UK pa3BUTHUS JATYIIKNY.



JlabGopatopnas padora «/3yyeHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbIABICHME NPU3HAKOB CXOJCTBA 3aPOABILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpPraHoOB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKka O HaCJIeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHNu3MoB

HcTtopust cTaHOBICHUS M PA3BUTHS T€HETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Poinp 0T€UECTBEHHBIX YUYEHBIX B PA3BUTUU T'€HETUKH.
Pa6ots! H. K. Konwiiosa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®uwmunuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METO/ABl  TCHETHKU:  THOPUIOJIOTUYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JlemoHcTpanuu

[Toptpetsl: I'. Mengens, I'. ne ®@pusz, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTopnasi pabGora «J/[po3odpunma kKak OOBEKT TI'€HETHYECKUX

UCCIICOBAHUI.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKoH

eAMHO00pa3usi rTHOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKkOH pacUICIUICHUs MPU3HAKoB. L{uTosIormueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UrmoTe3a YMCTOTHI raMeT.

Ananusupyrolee ckpemuBanue. [[poMexkyTOUHbI XapakTep HaclieI0BaHUs.
Pacuiernnienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaCJIeI0BaHUsI IPU3HAKOB. [{uTOIOTMYECKHE OCHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CueruieHHOe HacienoBaHue npusHakoB. PabGotrel T. Moprana. CuermieHHoe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CIEIUICHUS MEXIy TreHaMHu. XPOMOCOMHas
TE€OPHUsI HACIEICTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M ONPEIEIECHUS 1M0Ja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTepOraMeTHBIA MOJ. | eHeThdeckas
CTPYKTYpa II0JIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C IIOJIOM.



['enoTun xak nenoctHas cucrema. [nerorponust — MHOKECTBEHHOE AEHCTBHE
reHa. MHOXECTBEHHbIM aJuleu3M. B3anMoAeiCTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tonumepus.

['eHeTMUECKUI KOHTPOJIb PAa3BUTHS PACTEHHI, d)KUBOTHBIX U YEJIOBEKA, A TAKKE
(GU3HONOTUYECKUX  MPOIIECCOB, TMOBEIECHUS M  KOTHUTHBHBIX  (DYHKIUH.
['eHeTHUeCKE MEXaHU3Mbl CHMOMOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHEeTHYecKrne acmeKThl KOHTPOJIS H
W3MEHEHUS HACJIeICTBEHHON HH(OpMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpaIMuA

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoouiee CcKpemuBanue», «HemomHoe noMUHHpOBaHUEY,
«CuersieHHOE HacJe/loBaHWE TMPU3HAKOB Y JIpo30¢uibl», «l'eHeThka ToJay,
«Kapuotun denoBeka», «Kapuotun gpozoduiey, «Kapuotunm nruiby,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
TUOpUJOB TIEPBOrO TIOKOJEHUS U paCHICIJICHUS NPU3HAKOB, MOJENIb A
JEMOHCTpPAllMM 3aKOHA HE3aBUCHMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb A
JIEMOHCTpAllMM CLEIJICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «/Ipo3odunay.

IIpakTnyeckas padora «l3ydyeHne pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass  paGora  «l3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbIE U KOJMYECTBEHHBIE NPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

MopaudukannonHass U3MeHYUMBOCTh. Ponb cpeasl B (hopMUpOBaHHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psan u BapuanmonHas kpuBasi (B. Horanncen). CoiicTBa MOAU(PUKAIMOHHOM
W3MEHUYUBOCTH.

['eHoTHIIMYECKAasT U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHasT M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TEHETUYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUA.

MyTranmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauuu. SnepHble U
HUTOIIa3MaTuYeckrue MyTtauuu. COMaTUYECKUE W TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBbI.



3aKOHOMEPHOCTH MYTAlMOHHOIO IIpolecca. 3aKOH T'OMOJOTMYECKHX pPAJIOB B
HacienctBeHHoW u3MeHunBoctu (H.M. BaBunoB). BHesdnepHash W3MEHUMBOCTH U
HACJICICTBEHHOCT.

OnueceHemuxa U 9NUSEHOMUKA, pOJb JNULeHemuyeckux @axkmopos &
HACc1e008aHuU U U3MEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanun

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuubr u  cxembl: «Bunmbl u3MeHuuBocTH», «MoaudukaoHHas
U3MEHYUBOCTbBY, «KombuHaTHBHas U3MEHYUBOCTH, «Meio3y,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKa», « Bumbl mytammii».

OOopynioBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
puCyHKH ((poTorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BHJIAMU U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPUALIMOHHOW KPUBON».

IIpakTnueckass padora «Myrtauuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kaprorun dyenoseka. MexayHapoaHas NporpaMMa HCCIECJOBaHUS I€HOMa
yeraoBeKa. MeTonpl  M3y4YEHHs] TEHETHKM  YEJOBEKAa: TIE€HEAIOrMYECKH,
OJM3HEIOBEIN, IIMTOreHETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpeMeHHOE ONIPENICIICHNE IeHOTHUIIA!
IIOJTHOTEHOMHO€ CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C IIOMOILBIO
[TI1P-ananu3a. HaciaencTBeHHble 3a00sIeBaHUs YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
OO0Je3HH 4YeloBeKa. boJie3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNEe MEAULMHCKON T€HETUKHU B MPEIOTBPAIICHUHU U JICYEHUN T'€HETUYECKUX
3a0oyieBaHU uesoBeKa. MeauKo-reHeTUYeCKOe KOHCYJIbTupoBaHue. CTBOJIOBbIE
KJIeTKH. [IoHATHE «TeHEeTHYeCKOro rpy3a». DTHYECKUE aCIEeKThl UCCIEIOBAaHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (akTopbl MOBBIILIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
bu3MYecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYsKarolie cpeabl. I'eneTnyeckas
IIPEAPACIIONIOKEHHOCTD YEJI0BEKa K ITaTOJIOTHsAM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUsS T€HETUKU
yesioBeKay, «l 'eHeTnyeckue 3a00eBaHUs YETOBEKa.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanus u ceaekums. 3apoKIeHHUE CENEKUUN U JOMECTUKALUU. Y YEHUE
H. W. BaBunoBa o lleHTpax MNPOUCXOXIECHUSI W MHOTO00pa3us KyJIbTYPHBIX
pactenuil. Posb cenexkuuu B CO34aHUM COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COpT,



MOpoJia, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHON N3MEHYMBOCTH
H. W. BaBunoBa, ero 3HaueHUe 751 CENEKIIMOHHOM pabOTHI.

Metoapl cenekunoHHONW paboTel. MCKycCcTBEHHBI OTOOp: MacCOBBIA U
WHIUBUIYAIbHBIA.  DTambl ~ KOMOMHAIMOHHOW  ceniekiuu.  McnbiTanue
npousBoauTeNied Mo mnoroMcTBy. OTOOp MO TEHOTHUIY C TOMOIIBIO OLIEHKH
dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThlI.
PaninanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTalMil y KyJIbTypHBIX
dbopm opranusmoB. lcmosb30BaHME T€HOMHOTO PENAKTUPOBAHUS U METOOB
pekoMOuHanTHBIX JIHK 17151 mosydeHust iCXOAHOTo MaTepurana ajisi CeJIeKIUU.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUAN3aIINs.
biu3kopoACTBEHHOE — CKpeluBaHWe, WiM  WHOpuauHr.  HepoacTtBeHHoe
CKpelIMBaHue, WM ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanusa. [Ipeogonenue Oecruious
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DpesonioyuUsy.

CoxpaHeHue U U3y4eHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U HX
JUKUX POJUYEH JIJISi CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YnpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedo8blx uoel U
NepCneKMmMuUuBHbIX MexXHOI02ULL.

JlemoHcTpanuu

[Toptpers: H. W. BaBumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI IPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIIOB B HACIEACTBEHHOW HM3MEHUHUBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlaGoparTopHas padora «l3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJT
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METO/IOB CEJICKIIUN PACTEHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUIN».

Okckypeusi «OCHOBHBIE METOABI U JIOCTIKCHHS CEJICKIIMM PAacTeHU U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMCTIBITATETLHBIN YyYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJ0rus U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHKA. TpaguimonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX IPOIYKTOB,



BuHOAenue. MukpoOuonornueckui cunre3. OOBEKTbl MHKPOOHMOIOTUYECKHX
texHonorui. [IpousBoacTBo Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIECHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIBIO MOJYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJEpIKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTECHUU H
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpUAM3ALMS U COMAaTHYECKUM
smOpuoreHe3. lcnonp30BaHWE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCTpyKuus
AUILIEKIETOK U KJIOHHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM SJI€pP KIETOK.
Texnonocuu 0300po6nenus, KyaibmueUupo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHass W T€HHas WHXEHepHs. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTr)eHuns 1 epCIEeKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. DKOJIOTHYECKUE
Y 3TUYECKHUE NPOOJIeMbl TEHHOW WHKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JIUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaiu3 MpoTeoMa
YeJIOoBEeKa JUIsl OLIEHKM COCTOSIHUSL €ro 3J0poBbs. Mcronb30BaHHWE CTBOJOBBIX
kieTok. TaprerHas Ttepanusi paka. 3D-Omoumkenepus mansg  pa3paOOTKU
(GyHIaMEHTAJIbHBIX OCHOB MEAMLMHCKHUX TEXHOJOTHMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COueTaHWEM TEXHOJIOTHH TPEXMEPHOro OMOMpPHUHTHUHTA U cKaddoiguHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O00EecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JeMmoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoab30BaHre MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOACTBEY, «KieTouHas nHKeHepus», «['eHHass HHXKEHepUs».

JlabopaTtopHnasi pa6ora «/3ydeHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHOoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarOIMXCsl pyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOIECCE peAM3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S13aHHOCTEH, yBaXKCHUE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOW TBOPUECKOM JIEATEIILHOCTH MTPU CO3AaHNUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/ad, BBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOIUIOE M HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIbI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POAUTEIISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAaHKUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;



S) ¢usnyeckoro BocnuraHus, GOpMHPOBAHHUA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoyYms:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MacHOro o0pas3a KU3HHU (310pOBOE
NUTaHKUE, COOJIIO/IEHUE TUTHEHNYECKUX MPAaBUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUA W OTHbIXa, perysipHas (usnueckas aKTUBHOCTb), OEpeXKHOTO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UUYECKOMY U
IICUXUYECKOMY 370POBBIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011aCHOTr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIOEH;

OCO3HaHUE MOCJIEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOJIECHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIIbHOCTB;

MHTEpEC K pa3IMyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOpP Oyayuiell mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKECHUN BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHUE YPOBHA JKOJOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLEHKM MX BO3MOXHBIX MOCJIEACTBUI s
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM M IMyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMbIE TPU U3YUEHUU OMOJIOTMH 3HAHUS
W yMEHUS TpU  pEHIeHHH NpoOJieM, CBSI3aHHBIX C  PAIMOHAIBbHBIM
IPUPOJIOTIOIB30BAaHUEM  (COOJNIIOJIEHHE  TpaBUJ  TOBEJIEHUS B MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILINX BPEJ OKPYKAIOLIEH IPUPOJHON
cpene, yMEHHE MPOrHO3UPOBATh HEOIAronpHUsTHBIE SKOJOTUYECKUE MOCIEICTBUS
NPEAIPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJACTBOBATbCSA MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM WM COLMAIBHOU



MPAKTUKE, TOTOBHOCTH K YYaCTUIO B MIPAKTUYECKON JESATEIbHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U YMTATEIBCKOM KYJIbTYphl KakK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OUOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
GbopMHpPOBAaHUN PALMOHATBLHOTO HAYYHOI'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIoleM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU JJII COBPEMEHHOM IMBWJIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHUIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTHMUECKUX 3HAHUM B IENIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKITMOHAIIBLHON TPaMOTHOCTH OOydaroniuxcs, GopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO W
caM0OOOpa30BaHUI0, K aKTHBHOMY IOJYYEHUIO HOBBIX 3HAHHMU MO OHWOJOTHH B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS



MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAyYHbIC TTOHSITHUS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHue, U3MEpPEHHE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIC
ydeOHble JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATIBLHOM
KOMIIETEHIIUH  OOYYaloIIMXCA; CHOCOOHOCTh OOYYarOIIMXCSl  MCIOJIb30BaTh
OCBOCHHbBIE MEXKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI M YHUBEPCAIbHbBIE
y4eOHbIEe IEUCTBUS B TO3HABATENILHON M COLIUANIbHOM MPaKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT cGhOpMUPOBaHbl IMO3HABATENIbLHBIE YHUBEPCAJIbHbBIC
y4yeOHbIe JeHCTBUS, KOMMYHUKATUBHBIC YHUBEpPCAJIbHbIE Yy4eOHbIC JIEUCTBUS,
peryJsTUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH yueOHBIMU NMO03HABaTeJbHBIMH
AEeCTBUAMM:

1) 6a3oBble JOrHYeCcKHe A CTBHUSI:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTHYECKOTO MBIITUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TMOHATUM (BBIACIATh WX XapaKTEPHbIC MPU3HAKU, YCTAHABJIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIPENCNATh 1EIU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

HCITIOJIb30BATh OMOJIOTUYECKUE TIOHATHUS ISl OOBSICHEHUS (PaKTOB U SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXXIACHUS (MHIYKTUBHBIC, IEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsI TPEACTABICHUS CYIIECTBEHHBIX
CBA3€Hi W OTHONIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JESITEIIbHOCTH;



KOOPJIUHHUPOBATH U BHIMOJIHATH pabOTy B YCIOBHSIX peaJbHOTO, BUPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PELIEHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACATEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpPETAlUH, MPEeoOpPa3OBaHUIO M TNPUMEHEHUI0 B YYEOHBIX
CUTYaLIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIA TUI MBILLJIECHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI JJI 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPhl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIISTh LEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTrMHAJIbHbBIE MOAXOJbl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaLMK (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JMTepaTrype, OHOJOTMYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
WH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
otOope Omosornueckor WHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPLICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TNpEACTABICHUS
ouonornueckoi nupopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Ouonornueckod uHGpopMauuen: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsJHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
MH(POPMAIMOHHOHN 0€3011aCHOCTU JIMYHOCTH.

OgilajieHHe YHHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUAIMM:

1) o0menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeiaracMoin
3aJ]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN JPYTHX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHMS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThI U pelIeHUU OUOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYNIOBEIX (POPM B3aUMOJICHCTBUS NIPH PEIIeHUH YIeOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEUCTBHM C Yy4y€TOM OOILIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJWMHHUPOBATH JICUCTBUS 1O €€ JNOCTHKEHUIO: COCTABJISITH IUIAH JICMCTBUU,
pacmpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJa U KaX/I0T0 YYaCTHUKA KOMaH bl B OOIINI
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBAaTh HUACH C TMO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.



OBJ1ajIeHN e YHUBEPCAJIbHBIMY PEeryIsSTUBHbIMHU IeHCTBUAMMU:

1) camoopranuzanms:

WCIIOJb30BaTh OWOJOTHMYECKUE 3HAHUS [IJIs BBISBICHHUS MNPOOJIIEeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIBHOCTh, BBISBISATH
npo0eMbl, CTaBUTh U (HOpMYyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITEIILHO COCTABJISITh IJIaH PEIICHUS MPOOIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIM;

JieJIaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a
penieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW DJPYAUIIUU B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHB.

2) CAaMOKOHTPOJIb:

J1IaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJbTaTOB U
OCHOBAHHUM, MCIOJIH30BaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBaTh PUCKU U CBOEBPEMEHHO NPUHMMATh PELICHUS MO HUX
CHIDKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHX MpPU aHAIN3€ pPe3yJIbTATOB
JIESITEbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTHl JPYyTHX MpPU aHAIN3€ pe3yJIbTATOB
JIESITEbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBEKa.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4YEOHOro mnpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue



npodunpHOro  00y4yeHus  oOywarouuxcs — Ouosmoruud. OHHM  BKIIOYAIOT:
cneruuyecKue s OMOJIOTHHA HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJBI JEATCILHOCTH 10
MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHbIX YUEOHBIX, a TAKKE B
peaNbHbIX XU3HEHHBIX cuUTyauusx. [IpeameTHble pe3ynapTaThl MPEACTABICHBI IO
rojam U3y4eHusl.

[IpeameTHBIC pE3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

cOpPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pEIICHHH TpobJieM  palMoOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATUS (KU3HB, KIIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOpPEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBmioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOr0 TMOKOJIEHHUS, PACIICIUICHUS, YUCTOTHl TaMET, HE3aBHCUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3meHunBoctu H. Y. BaBuiioa), mpuHIHMIBI (KOMITJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK IMPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUHN, ’KUBOTHBIX U YEJIIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTCHMM, JKMUBOTHBIX, 4YEJOBEKa, IPOILECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTabonIn3M), MPEeBpaIleHUs dHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTPpOGHOTO TUTIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHUS,  WHAMBUIYyAIbHOTO  pa3BUTHUA  OpraHu3ma  (OHTOreHesa),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCA, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]Y OpPraHOMJAMU KIETKH U HX
GYHKIUSIMH, CTPOCHHEM KJIETOK PAa3HBIX TKAHEWM W WX (QYHKIUSIMH, MEXKIY
OpraHamMM M CUCTEMAaMHU OpPraHOB Yy PACTEHHI, JKMBOTHBIX W YEJIOBEKAa U UX
GyHKUMSIMH, MEXKIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXKAY 3Taramu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO IHUKJIA U KU3HEHHBIX IUKJIOB OPTAaHU3MOB,



JTanmaMu SMOPUOHAILHOTO Pa3BUTHS, TEHOTUIIOM M (EHOTHUIIOM, (DEHOTHUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIATH OTIUYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPryMEHTHI, OHUOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIIIT;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpeacTBaMH, (GOopMyIupys LEeJdb HUCCIEIOBaHMs, AHAJU3UPOBATH IOJYYECHHBIE
pe3yNbTaThl U A€NaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl HAa  YUYEHHYECKHUX
KOH(epeHIusX;

YMEHHE OIICHUBATh JTHUYECKHE AacCIEeKThl COBPEMEHHBIX HCCIIECIOBAaHUI B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccrnoHaIbHON
NeSITEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CENIbCKOTO XO3A1CTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIIyOJaTh MO3HABATEIbHBIHN
WHTEpEC, HANIPaBJIEHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOUIEH Npodeccuu 1
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHUsT B OpraHU3alUsAX CpPEIHEro
PO eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBble cucTeMBbl U UX U3y4YCHUE
3 buonorus kinerku 2 0.5
4 XUMHYeCKash OpraHu3aIusl KICTKH 10
5 Crpoenne U QyHKIIUH KICTKH 8 1
5 OOMeH BelecTB U NpeBpalleHHe YHEPTUU B 9 1
KJIETKE
5 Hacnencreennas unpopmanus u 9 05
peanu3anus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KIETKA 6 1
Crpoenue U pyHKIIUM OpPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U 5 05
M3MEHYHMBOCTH OPIaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 I'eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 brotexHonorusa u cuHTeTHYECKast OMOIOTUs 4




17 ‘ PezepBHOE Bpemst

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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13




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne ara ndposbie
n/m Tema ypoxa Bcero Konrpopibie  Ipakririeckie iyqe}mﬂ :)Iﬁl(lbali)iOBaTeﬂbele
padoThI padoTshI pecypest
1 Buosnorus kak KOMITJIEKCHAsI HAyKa M KaK 1
4acTh COBPEMEHHOI'0 00IIecTBa
JKuBble cucTeMbl M UX CBOICTBa 1
YpoBHEBas OpraHU3anys )KUBBIX CUCTEM
4 HcTopust OTKPBITUS U N3YyYEHUS! KIIETKH. 1
Knerounas Teopus
Metoasl MONEKYIJIIPHON U KJIETOUYHON
6uonoruu. [Ipaktnueckas padora «M3yuenue
5 METO/I0B KJIETOUYHOW OMOJIOTUU 1 0.5
(xpomarorpadus, snexkrpodopes, '
Qg depeHmaIbHOe HeHTpU(yTrupoBaHue,
[1LIP)»
6 XUMHUECKUH COCTaB KIETKH 1




MI/IHCpaJ'IBHI)IC BCIIIECTBA KJICTKHU, UX

! Ouosornyeckas poib
Oprannyeckue BeIecTBa KIeTKH — OEJIKH.

3 JlaboparopHas pabota «OOHapyKeHUE 05
0EJIKOB C TIOMOIIIbIO KAUECTBEHHBIX PEAKIUII» '
KBAHTOPUYM

9 CgoiicTBa, K1accupuKkanys U GyHKIUNA
0enKkoB

10 Opranuyeckue BEIECTBA KIETKH —

YTJIEBOIBI

11 Oprannueckue BEIIeCTBa KIETKH — JIUIHUIbI
Hyxnennossie kucnotsl. JIHK nu PHK.

JlabopaTtopHast pabota «HMcciaenoBanue

12 HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3 0.5
KJIETOK Pa3JIMYHbIX OPraHU3MOBY
KBAHTOPUYM

13 Crpoenue u pynkuuu ATO. [pyrue
Hykseozuarpudocparel (HTD)

14 CexsennpoBanue [JHK. Meroasl reHOMUKH,

TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTto/1bl CTPYKTYPHOM OHOTOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CTpoeHune 2yKapuoOTHYECKON KIIETKHU.

17 [TpakTnueckas pabota «/3yyeHue cBoiCTB 0.5
KJIETO4YHOM MeMOpaHnb» BM

18 IToBepXHOCTHBIN anmapar KJIETKH




19

20

21

OaHoMeMOpaHHbIE OPraHOUIbI KIIETKH.
[TpakTrueckas pabota «/3yueHue qBUKESHUS
[UTOIJIA3MbI B PACTUTENBHBIX KJIETKAX)
KBAHTOPUYM

[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTUubl. JlabopaTopHas
pabota «lccnenoBanue mia3Monnsa u
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)
KBAHTOPUYM

HememOpaHHbIe OpraHOUIBI KICTKH

0.5

0.5

22

23

24

25

26

Ctpoenue u GyHKIMH s1Ipa

CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopHas pabora «3yuenue
CTPOEHUS KJIETOK Pa3JIMYHBIX OPTaHU3MOB»
KBAHTOPUYM

AcCUMWIISIIIUS ¥ TUCCUMMIIALIUS — JBE
CTOPOHBI MeTaboau3Ma. THunsl oOMeHa
BeecTB. JlabopaTopHas padora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMMJIa3bl WK KaTala3bl)»
KBAHTOPUYM

DepMEHTAaTUBHBIN XapaKTep PeakLuu
KJIETOYHOro MeTabonu3Mma. JlabopaTopHas
pabota «M3ydyenue GpepMeHTaTUBHOTO
pacIICIUICHHs IEPOKCHIa BOAOPOA B
PaCTUTENBHBIX U dKUBOTHBIX KJIETKaX)
KBAHTOPUYM

Benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

0.5

0.5




27

ABTOTpOGHBII THII OOMEHa BEIIECTB

28 DoTOCUHTE3
XemocuHTe3. JJaboparopnas padota
29 «CpaBHeHue nporieccoB (OTOCUHTE3a U 0.5
XEMOCHHTE32)
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.
30 JlaboparopHnas pabota «CpaBHEeHUE
NPOIIECCOB OPOXKEHUS H JBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl
YHEPTEeTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO TPaIUeHTa IPOTOHOB.
32 Cunre3 AT®: pabora npotonnoit AT®-
CUHTA3BI
33 Peakuun MaTpuyHOro cCMHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpancisuus u e€ 3Tansl
36 KoaupoBanue ammuHokucioT. Poib pubocom
B OMocuHTE3€e Oenka
37 Opranuzaiys reHoMa y mpoKapuoT u
DYKapuoT
38 MornekynsipHble MEXaHU3MbI SKCIIPECCHH
TEHOB Y dYKapHoT
Bupycel — BHEKIETOYHBIC ()OPMBI KU3HH U
39 oOnuratHele napasuThl. [IpakTuueckas 0.5

paborta «Co3nanne MOJEIN BUPYCa»




BupycHbie 3a00eBanus yeioBeka,

40 KUBOTHBIX, pacTeHni. HanoTexHonoruu B
OMOJIOTUU U MEAULIHE.
41 IMoayronoBasi KOHTPOJIbHAasI
padora;' ' Kierka - exMHUIIA )KUBOTO.
42 JKU3HEeHHBIN UK KIETKH
43 Marpuunsiii cuare3 JJTHK
Xpomocomsl. JlTaboparoprast pabota
44 «M3ydyenne XxpoMocoM Ha TOTOBBIX 05
MHUKpOIpenapaTax»
KBAHTOPUYM
45 JleneHue KICTKM — MHTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.
JlaGopatopHas pabota «HaOnronenue Mutosa
46 B KJIETKAaX KOHYMKA KOpEeLIKa Jiyka (Ha 0.5
TOTOBBIX MUKpOIpenapaTax)»
KBAHTOPUYM
47 Peryssiius »KM3HEHHOTO IUKJIA KIETOK
48 Opranus3M Kak eJuHOE 11eJI0€
Tkanu pacrenuii. Jlaboparopnas pabota
49 «M3yueHue TKaHel pacTeHUI» 0.5
KBAHTOPUYM
TxaHW )KUBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHnast pabora «3yueHune TkaHeu 05

JKUBOTHBIX)
KBAHTOPUYM




Opransl. Cuctemsl opranoB. JlaboparopHas
pabota «/3yueHue opraHoB LIBETKOBOT'O

51 1 0.5
pacTeHus»
KBAHTOPUYM

52 Ornopa Tena opranu3MoB

53 JIBroKeHre OpraHu3MOB

54 [TutaHue opraHu3MoB 1

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapuTenbHas cucTeMa 4elloBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue mMo3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHcIOpT BEIIECTB Yy OPraHU3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brigenenue y opranu3mMoB 1

61 3amuTa y OpraHu3MOB 1

62 NMMmyHHas cucteMa yenoBeka 1

63 Pa3npaxuMocTs U perynsiuust y OpraHu3MoB 1

64 ['ymopanbHast perymsius U YHIOKPUHHAS 1
crcTeMa JKUBOTHBIX M YelIOBEKa

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB

66 [TomoBo€ pa3sMHOKEHUE

67 Metios 1

KBAHTOPUYM




68

69

["ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpoIIpenaparax» BM
KBAHTOPUYM

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

0.5

70

71

72

73

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apOIbIIIEH TO3BOHOYHBIX YKUBOTHBIX

PasMHOXeHUE U pa3BUTHE PACTEHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHHUs BBICIIUX PACTEHUI

I/ICTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA I'CHETUKH
KaK HayKHn

0.5

0.5

74

OCHOBHBIE IMOHSITUA U CUMBOJIBI T€HETUKH.
JlaGopaTtopHast paborta «Jpo3zodruia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHNI )
KBAHTOPUYM

0.5

75

3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB.
MonorudpuaHoe CKpemuBaHue.
[TpakTnueckas padota "U3ydyenue
PE3yIBTATOB MOHOTHOPHTHOTO CKPEITBAHHS
y npo3opuier"

0.5

76

L[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI MOHOI‘I/I6pI/II[HOFO
CKpCIIUBaHHUA




Ananusupyroiiee ckpenppanue. Hemonnoe

77 1
JOMUHUPOBaHHE
Jurubpuanoe ckpemuBanue. [Ipakruueckas
78 pabota «3ydeHue pe3yIbTaToB 1 0.5
JUTUOPUIHOTO CKPEIUBAHUS Y IPO30(HITBIY
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEILBaHHS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 ['eneruka mona 1
83 ['enoTHm Kak 1eNoCTHAS CUCTEMA 1
84 ['eHeTHUYECKUI KOHTPOJIb PA3BUTHUS 1
pacTeHui, )KUBOTHBIX U YEJIOBEKa
85 M3MeHunBOCTh NPU3HAKOB. Busl 1
U3MEHYHUBOCTHU
86 MomudukaroHHast ©3MEHINBOCTh 1
BapuannoHHslIi psi 1 BapHaloHHas
kpuBast. JlaboparopHas paboTa
87 «HccnenoBanue 3aKkOHOMEPHOCTEN 1 05
MOIU(BHUKATIOHHONH H3MEHUYUBOCTH. '
[TocTpoenne BapralMOHHOTO pAIa U
BApUALIMOHHON KPUBOII»
88 I'eHoTUMYecKkas N3BMEHUYNUBOCTb. 1
KomOunaTiBHAs N3MEHYNBOCTh
MyranmonHas n3MeHUMBOCTh. [IpakTrueckas
89 pabota «MyTanuu y 1po30¢puiisl (Ha 1 0.5

TFOTOBBIX MUKpOIIpenaparax)»




KBAHTOPUYM

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.

90
DONUTeHETHKA W STTUTCHOMUKA

o1 ['eneruka yenoseka. [IpakTuueckas pabota 05
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOIN '

92 Metoapl METUIIMHCKON T€HETUKHI
3HaueHUE MEIUIIMHCKON TeHETHUKY B

93 MIPEIOTBPAIICHUH U JICUCHUH TEHETUICCKIX
3a00JIeBaHU YeJIOBEKA.

94 HroroBasi KOHTPOJILHAsI padoTa
OCHOBHBIC TIOHATHUS CEJICKITHH.

95 JlaGopaTtopHast pabdora " M3y4yeHue copToB 05
KYJIBTYPHBIX PACTCHHUU U TIOPO/T JIOMAIITHUX '
JKUBOTHBIX."

Metoapl CeIeKIIMOHHON pabOoTHI.

96 JlaboparopHas pabota "M3ydeHne MeTo10B 0.5
CEJIeKIIUU pacTeHUu."

JlocTrxeHus ceneKuy pacTeHui u

97 #KUBOTHBIX. [IpakTiueckas pabora
"[IpuBHBKa pacTeHUN"

08 CoxpaHeHue , U3y4eHHUE U UCTIOIh30BaHUE
TEHETUUYECKUX PECypPCOB.
buotexHoiorus Kak Hayka u OTpacib

99 npou3BoAcTBa. IIpakTnueckas 05

pabota"l3ydyeHrne 0ObeKTOB
OnoTexXHONOoTH . "




OcCHOBHBIE HaITpaBJICHUA CHHTETHYECKON

100 1
OMOJIOTHH.
101 XpOMOCOMHAs1 ¥ T€HHAsl NHKEHEPUSL. 1
102 Menununckue ouorexnoaoruu. [loBropenue, 1
0000111eHHEe, CUCTEMATH3alA 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




