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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpemHero obmero obpazoBanmsi pa3paboTaHa Ha ocHOBe DeaepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoOro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOil pabodeil mporpaMMbl BOCTIUTAHUS.

YueOuslii npeamer «buonoruspy yrayO6nénnoro ypoBHs usydenust (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHussiM @I'OC COO npodunsHbie yueOHbIE
OpeaAMeThl, H3ydyaeMble Ha YrIyOJEHHOM ypOBHE, SBISIOTCS  CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUA, CBA3aHHOTO ¢ OHMOJOTrHUEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTOPTOM HJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeactaBieHue o 1eIu
W 3aJa4ax U3ydeHHs ydeOHoro mpeameta «buonorus» Ha yriyO0J€HHOM YpOBHE,
ompenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpHUpPOBAaHME IO pa3feiaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHIyeT TMOCIeA0BATeIbHOCTh W3YUYeHUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmme o 6uosioruu peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH C U3y4EHHUEM OMOJIOTMU HA YPOBHE OCHOBHOT'O OOIIETr0
oOpa3zoBaHus, Oyarojaps dYeMmMy [MpPOCMATPUBACTCS  HAMNPABJICHHOCTh  Ha
MOCJIeyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJIEHUS, IPEJCTaBICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoil cpeae. B mporpaMMe mo 6MOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO Kk TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATENIbHOM JICSITEIbHOCTH OOYyYarolIMXcsi IO OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHue 3HaHU 00y4aroIuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN M OMOJIOTUU PA3BUTHA, TEHETUKHU, CENEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yINIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aXx UM OpraHu3alusX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHHS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacuiMpeHbl U YriayOsjeHbl OMOJOTMYECKHME 3HAHUSA O PACTEHUSIX, >KHUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKY, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOr0 MUpa Ha 3eMJie,
COXpaHeHUs1 OMOJIOrMYecKoro paznoo0Opasus mianeTsl. Tak, B 10 kinacce usyvarores
OCHOBBI MOJICKYJISIPHOM M KJICTOYHOM OHOJIOTHM, SMOPHOJIOTMM W OHOJIOTHHU
pa3BUTHUS, TEHETUKU U CEJEKIHH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIoruu,
aKTyaJIM3UPYIOTCSl 3HaHMSI OOydYaromMxcsi Mo OOTaHHUKE, 300JI0TMH, aHAaTOMUH,
¢dbusunoniorun yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii npeamer «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJaroIuMuIcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMyJsIuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUINXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acCleKTax OMOJOTrHYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yJarouMxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMS U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B PEILLIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enb u3zyuenus yueOHoro npenmera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh TH 3HaHUS B (JOPMHUPOBAHUM MHTEpPeca K OmpeneinEéHHoN o0macTu
npo(hecCHOHANBHON JAESITENbHOCTH, CBSI3aHHOW C Ouojorueil, wim K BBIOOpPY
y4eOHOT0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JoctiwkeHue 1enu u3ydeHuss ydyeOHoro nmnpeamera «buomorus» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUNBACTCSI PEIIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISIIKs, B, OMOreo1eH03, Ouocdepa); 0 BhIIAOIINXCS OTKPBITHUSIX
Y COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMM IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJICTOYHOUM OMOJIOTMH, SMOPUOJIOTUH Y OMOJIOTUH Pa3BUTHS, TCHETUKU U CEJICKIIUU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHOJIOTUM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIoJeHHE, HU3MEPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJIaJiIcHUE OOYyYaIOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJTM3UPOBaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TOJIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMHUYECKUMH M  HKOJOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEITLHOCTH 10
OTHOIIICHUIO K OKpPYXKalIleld NpUpOAHOM cpele, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npodriIakTHKA WHGEKITMOHHBIX 3a00JIeBaHUl, TIPABWIA MOBEJICHUS B TIPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOITUXCS HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
MpOIIECC€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJI0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTATILHBIX UCCIICIOBAaHUH,
peleHusi OMOJOTHYECKUX 3ajad, MOJCIMPOBAHUS OHOJIOTMYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIIUTAHUE y 00YYaIONMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM M K OTJICTbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTyphl IOBEICHHS B PUPO/IS; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAallMOHAJIbHOM
PUPOIOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocdeprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXamoIux Jojael  (cobmomeHuss Mep npodUiIakTUKH — 3a00JIeBaHU,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHCS
VHIMBU 1Y AJIBHOM 00pa3oBaTeIbHON TPACKTOPHH, crocoOCTBYyIOIIEH
NocJIeyoueMy Ipo(ecCHOHATbHOMY CaMOOIPEAEICHUIO, B COOTBETCTBUU C
WH/IMBUTy AJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YTiIyOJIeHHOM
YPOBHE CpeaHero oo0mero oopa3oBanus, coctabiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaINpaBJIEHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsaX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4Jaronuxcs B BBIMOJHEHUU MPOEKTHBIX M YYEOHO-UCCIIEI0BATENBCKUX PabdoT,
TEMaTHUKa KOTOPBIX OMPEAENACTCS yUuTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue HporpaMMbl, BBIICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyJapcTBeHHou utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Ouosiornu.  buonmornueckue HayKd M U3ydyaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJHBIE KW TOUCKOBBIE HAYy4YHbIE HCCICHOBAHUS B
OMOJIOTHH.

3HadeHune OMoOJOrUK B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OMOJOTHMU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILMHE, CEIbCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TPUPOBI.

JleMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuit, U. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-PecoBckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYruMu Haykammy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHus: Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJI0KHOCTb M YIIOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTraHU3aLWs,
CaMOBOCITPOU3BEICHUE, PA3IPAXKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHU OpraHu3aldy KUBBIX CHUCTEM: MOJICKYJSIPHBINA, KJICTOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(buoreonenotuueckuit), OmocdepHbiii. Ilporecchl, MTPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKWM3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpPraHU3ALINHU.

N3ydenne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaOmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alvsl, MeTaaHanu3. [londarue o 3aBucuMou u
He3aBUCUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OICHKAa JOCTOBEPHOCTH TMOTYYEHHBIX
pe3ynbTatoB. [IpuumHBI HCKaXXEHUSA PE3yJbTATOB JSKcrepuMeHTa. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >XMBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE I IPOBEICHUS HAOIIOACHHUH,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHUH JKUBBIX CUCTEMY.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIE IOJOXKEHUS COBPEMEHHON KJICTOUHOMU
TEOPUHU.

MeTtoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pa3BUTHSA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEISA, PEareHTa, y4aCcTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOpEryIauru. MUHepanbHbIe BEIIeCTBA KJIETKU, UX Onojoruueckas posb. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonormyeckue monumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oenka, NenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTypel. Jlenatypamus. CpoiictBa OenkoB. Kiaccudukamus — 6enkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIbl U TOJIHCAXaPU/IBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuIo0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotbl. JJHK u PHK. CTpoeHre HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommuiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKYNI. Moodenuposarnue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulll ousaiin u
Opeanuyeckull cunme3s OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIEH.

Tabnuel u cxembl: «llepuoguueckass TaOMuIIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJibl BOIbD, «BemecTtBa B cocraBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYJI
yrieBoaoBy, «CTpoeHre MoJIeKyd JUnuaAoBy», «HyKI€eMHOBbIE KHCIOTBIY,
«Crpoenue Mmonekyasl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIKOB C TTOMOIILIO KAYECTBEHHBIX
peaKIuii».

JlaGopaTopHnasi pabdora «VccinenoBanue HyKJIEHMHOBBIX KUCIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKUNH KJICTKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.



CtpoeHre mpoKapuoTHIeCKOi KIeTKu. KneTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHHUs] TEeTepoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue 1 GyHKIMOHUPOBAHHUE SyKapUOTHUECKOM KileTkH. [1mazmMaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (AU dy3ust, ooneryéHHas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIN W BTOPUYHBIM aKTUBHBIA TPAHCHIOPT).
[Toynponuiiaemocth MeMOpaHnbl. PaboTa HaTpuii-kanueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuto3. Jk301uTo3. Kietounas crenka. CTpykrypa U QyHKIUU
KJIETOYHOW CTEHKH PacTEHUH, TPUOOB.

Hurtomna3ma. [{uto3one. LluTtockener. [IBrmxenne nurormiazMel. OpraHoubl
KkJIeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: sHAoIIa3MaTruueckas ceth (DI1C),
anmapaT [olbpkM, NM30COMBI, HUX CTpoeHHe U (yHKuMU. B3aumocss3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenusi 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIUIA3MaTHUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kineTok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE =~ OpPraHOMJbl  KJIETKM:  MHUTOXOHJPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuiM U miactun. [lepBuunsie,
BTOPUYHBIE U CIOXKHbBIE MIIACTUABI (POTOCUHTE3UPYIOMINX 3YKapHOT. XIIOPOIIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmoi. MBbIIEUHbIE  KIIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbrit
ueHtp. CrpoeHne M JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiamMeHmamu u
muxpompybouxamu. Momopnvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoepmbiil
Mpaucnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYyKApUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJI1a3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KJIETKaX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS UTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUTISLINS U JUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTMueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaInu3aToOpoB. benku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHX BelleCcTB B KieTke. DorocuHTes.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunmes y oaxkmeputi. Ceemocodoupaioujue
nueMeHmvl U NUSMEeHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas dasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. llpogykTUBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3audHbIX PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYEHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OposkeHHS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIe3HEH.

AspoOHbIe OPTaHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEIEHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. [lpenmymiecTBa a’poOHOTO myTH OOMEHA
BEIIECTB Mepes aHadpoOHBIM. D (HEKTHBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIxk. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « DHEPTETHIECKUN 00Men», «bruocunaTe3
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYJAOBAaHME JJI MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTtopHasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanusanusa HacneacTBEHHON MHpopMaiuu. [ eHeTnyeckuit
KOZ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancusius u e€ stanbl. Yuactue Tpancnoptbix PHK B 6nocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanme amuHOKuCHOT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApUOT. Perynsius akTUBHOCTH T€HOB y NpokapuoT. ['mmotesa
onepona (®. XKako0, XK. Mano). Monekynsaprvle mMexanuzmvl IKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHbie (hOpPMBI )KU3HU U OO0JIMTaTHBIC Mapa3uThl. CTpoeHHE
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHble 3a0051eBaHus YeI0BeKa, )KUBOTHBIX, pactenuii. CITN ], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpYKmMypHulx buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «buocunTes O6enkay, «I'eHeTHyeckuit Kom», «BuUpyco»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEII BUPYCA».

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza um MUTOS.
Oco0OeHHOCTH TpolleccoB, MpoTeKaImux B uHTepdasze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUH ) epuoibl UHTEpGa3bl.

Martpuunbiii cunres JIHK — permmkanwpa. IIpuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanun JJTHK. Xpomocomsel. CTtpoernue xpomocoMm. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Jlenenne kieTku — MuT03. CTaauu MUTO3a U TIPOUCXO/ISIINAE B HUX MPOTICCCHI.
Tunel muto3a. Kapuokunes u nutokunes. bruonornyeckoe 3HaueHuEe MUTO3A.

Perynsaius MUTOTHYECKOTO ITMKIIA KJIeTKH. [IporpamMmmupyemas KieTouyHas
rudeb — anomnTo3.

Kinerounoe sanpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «llugposas
Kl1emKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JeMmoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Murtoszyn, «CTpoeHue
xpomocomy, «Permmkamusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpeIIKa JIyKay.

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJICTOYHBIC OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIPHOCTH OJTHOKJIETOUYHBIX OPTaHNU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTHE
poTUCTHI. KoJIOHMAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4aCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Txanu pacteHuid. TUITBI paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAas, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOECHMs, (PyHKIHUNA U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: ANUTEIWAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHus, (YHKIUN U
pAacIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. Hapy>kHbIl 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OoUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUciIoro raza 1 MUHEpaabHbIX
BellecTB  pacreHusamu.  [Iutanue  KMBOTHBIX.  BHyTpumosioctHoe U
BHYTPUKIIETOYHOE NUIIEBapeHue. [IuTaHne MO3BOHOYHBIX KHUBOTHBIX. OTHEmbI
MUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J{prxanue sxkuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomux. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpallieHHs. IDBOJIIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOUYHBIX UBOTHBIX. Paborta
ceplla v €€ peryJsiums.

Brinenenue y opranusmos. Beienenue y pacteHuil. Beiaenenue y )KUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbl BbigeneHus. QPuibTpanus, CEKpeuus H
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl paOOThl OpraHoB BbliesneHus. CBs3b
IIOJIOCTH Te€Ja C KPOBEHOCHOM M BBIICIMUTEIBHOM CHCTEMaMHU. BplaeneHue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne um (yHKIIMOHHPOBAHHE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepuil U UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOYHBIX pacTeHul. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3zMa ot Ooje3Hedl. UMmyHHas cucteMa uenoBeka. KiieTtouHblil u
T'YMOpaJIbHBIE HUMMYHHUTET. BpoXIE€HHBIM M TPUOOPETEHHBIN creruduuecKuii
UMMYyHUTET. Teopust KJIOHaNIbHO-celeKTUBHOro umMmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte u  perymsimus y  OpraHu3moB. PaznmpaxumMocts y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaxuMoCTh U pEryisiuus y pacTeHUM.
PocToBble BelllecTBa U X 3HAYCHHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLHOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3yciaoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast peryisiuus W 3HAOKPUHHAsT CHUCTEMa XUBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHON CUCTEMBI M KX TOPMOHBI. J[eMCTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOM M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JeMmoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHbIE
Bojiopocin», «baktepum», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTEHHI,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTedis»,
«CTpoeHue JNHCTOBON IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elOBEeKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlIeyHas ~ CHCTEMay,
«BplgenurenbHas CHUCTEMa», «IDHAOKPHUHHAsA cUCTEMa», «CTPOECHHE MBIIIIbI,
«mmynurer»,  «Kuiieunomonoctueie», «CxeMa  NUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPH»,
«CtpoeHue maHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs», «HepBHas  cucrema  ntuny», «HepBHas — cucrtema
MJIEKOTTUTaromuXx», «HepBHas cuctema uenoBeka», «Pediexcey.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIPENnapaThl OJHOKIECTOYHBIX
OpraHu3MOB, MHUKpOIIpENnapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIECKIIUU



HACEKOMBIX, WTJIOKOXHUX, XUBBIE K3EMIUIAPhl KOMHATHBIX PACTEHUH, repdbapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIIAXKHBIE Mpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyI0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo AecTBreM (hepMEeHTOB, 000pyAOBaHHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3yueHue TKaHEe paCTCHUIN.

JlaGopaTopHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGopaTopHasi padora «3ydeHne OpraHoB IBETKOBOT'O PACTCHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nojsoBoe. Buasl  Oecronoro  pa3MHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALIMS,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BUTHE. I'aMeTOreHes3 y )KMBOTHBIX. [10JI0BBIE JKETe3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe UM 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. CHocoObl
OILTIOZIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOLIOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesza. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmuHuposanHoe Opoobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHATbHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS IKUBOTHOTO KakK pPe3yiabTaT HEpapXUUECKUX
B3aMMOJICUCTBUII TEHOB. BrusHue Ha 5MOpPHOHANIBHOE Pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPEIbl.

Poct u pasButhe x)uBOTHBIX. [locTaomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSMOrO0 U HENPSIMOTO
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpPHI
peryJsiiuy pocTa >KMBOTHBIX U 4esioBeka. CTauu nmocTaMOPHUOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesoBeka. [lepuonpl oHTOreHes3a yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuid. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue CIIOp B Mpoiiecce Mero3a. ['amerorenes
y pactenuil. OII0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OILTIOIOTBOPEHHE Y IBETKOBBIX pacTeHUil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJIAIUyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpau

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHUe», «Tumbl Oecnosoro
pasMHOXEHUD», «Pa3MHOXEHHE XJIaMHAOMOHAAbI», «Pa3MHOXEHHE 3BIJIEHBD,
«Pa3MHOXeHuEe TUApbD), «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3ousia», «OCHOBHBIE CTaAuu OHTOreHe3ayn, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «PasButhe capaHumny,
«Pa3Butne narymkw», «JlBOMHOE OIUIONOTBOPEHHE Y ILBETKOBBIX PACTEHUN,
«CtpoeHne ceMsaH OTHOIOJBHBIX U ABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [IUKI MXa», «  KU3HEHHBIA LIUKJI MATOPOTHUKAY,
«JKM3HEHHBIN IIUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKIY.

JlaGoparTopHas padora «/3ydyeHrue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IlpakTnueckass padora «BbisBIECHUE MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PaA3MHOXKEHHUS BBICHINX
pacTeHU.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUieJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbI ~ TE€HETUKH: THOPUAOJOTUYECKHUMA,  IUTOJOTUUECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnunp! u cxeMbl: «MeTobl TeHETUKI, «CXEMBI CKPELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHus. [ UoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HaclieJJOBaHUsI TPU3HAKOB. [[uToNOrnYeckrie OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CuerieHHoe HacienoBaHue npuszHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CLEIUIEHUS MEXIYy TeHaMHh. XPOMOCOMHAs
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAEIEHUS Moia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHhId MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucreMa. [nenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommiementapHocts. Onuctas. [Tonmumepus.

['eHEeTMYECKMI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3UONOTUYECKUX  TPOILIECCOB, TMOBEACHUS UM  KOTHUTHBHBIX  (DYHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEACTBEHHOU HH(OPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouniee CckpeluBanue», «HemomHoe TOMUHUpPOBaHHEY,
«CuermieHHOe Hacle0BaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeThka mojay,
«Kapuotun denoBeka», «Kapuotun apozoduiby, «Kapuotunm nTuilsn,
«MHOX€eCTBEHHBIN ajIenu3m», « B3auMoaeicTBUE T€HOBY.

OO6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHWSI M PACIICIJICHUS TPU3HAKOB, MOJENIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHUSI TMPU3HAKOB, MOJEIb A



JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUSA INPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaTOB  JUTHOPUIHOTO
CKPEIIMBaHUSA y IPO30(DUIBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMuUpoBaHUM (DEHOTHUIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (oOpMUpPOBAHUU
MOAM(PUKALMOHHON n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Meio3 W TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON NU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Ipeesiax OJJHOrO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTanuili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAHHBIE MyTaluuHh. SOepHble W
nUToIIa3MaTuyeckue mMyrtanuu. CoMaTUYecKUe U MoJjoBble MyTauuu. [IpudnHbI
BO3HUKHOBEHHs MyTauuid. MyTareHpl W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, PpOJb ONULEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOS.

JleMmoHCTpauumn

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basuinos.

Tabmuet u  cxeMbl: «Buasl usmeHumBocTH», «MoaudukanoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MECHYHUBOCTHY, «Meios,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii.

OOopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadum) )KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHUYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapHalMOHHOTO psAga U
BAPUALIMOHHOUN KPUBOW.



IIpakTuyeckas padora «Myrtanuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa Ye/iOBeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa. MeToabl  M3YYEeHMsI TEHETUKHA  4YEJIOBEKa: T'€HEAIOTHYECKHUM,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJIALIUOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[111P-ananu3a. HacinencTBeHHble 3a00sIeBaHUs YeslOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HAcCNEeICTBEHHOM IMPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUU F€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTuueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIHHOCTH 4YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HECHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSM.

JleMmoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeTobl U3yUYeHUs] T€HETUKH
yesjoBekay, «I eHeTnueckue 3a00JI€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3zMoB

JomMecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o I[leHTpax mOpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO3JJaHNM COPTOB PACTEHUN U TTOPOJ ) KUBOTHBIX. COPT,
opoja, TaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYNBOCTH
H. U. BaBumnosa, ero 3HaueHue Jjis CEIESKIIMOHHON pabOTHI.

Metonbl ceneknMoHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBU1Y AJIbHBIM. ranbl KOMOUWHAIIMOHHOM CCJICKIIUHU. HcnrwiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITy ¢ moMolIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ ~ CEJICKIIMOHHOW  paboTHI.
PannanmoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalui y KyJbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOIOB
pexomOuHanTHBIX JIHK 1151 ostyueHust iCXOIHOTO MaTepuaia Jjisi CeJeKIUH.

[Tomyuyenue MTOJIUTLIIOUIOB. BryTpuBuaosas rUOpUIN3aIINS.
brmuskopoacTBEeHHOE — CKpemmBaHue, wid ~ MHOpuauHr.  HepoacTtBeHHOE
CKpelIMBaHue, WiW ayTOpuAWHT. ['erepo3uc u ero mpuumHbl. Vcmomb3oBaHme
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITMN PACTCHUI U JKUBOTHBIX. «3e1éHas
DEBONIOYUAY.

CoxpaHeHure U U3y4eHUE T€HEeTUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM U UX
JUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpawenue u YnpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yedax VIAVYUleHUs
Cyuecmeyomux U co30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 6 MOM HUCie C
NPUMEHEHUEeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008aHU, Nepedosbix uoeli U
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHCTpaIMuA

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIECHUS 1 MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin, «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtoapl cenekiuny, «Otnanénnas rudbpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3yueHue copTOB KyJNbTYpHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID.

IKcKkypeusi «OCHOBHBIE METOIbI U JOCTHUKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YyYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHMBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoI0rUs U CHHTETHYECKAS OMOJIOTUS

OOBEKThI, HCMHOJIb3yeMble B OWOTEXHOJIOTHUU, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOIyYeHUE KHCJIOMOJIOYHBIX  MPOIYKTOB,
BUHOJeNMe. Mukpoouonornueckuii cuntre3. OOBEKTH MHUKPOOHOJOTUYECKUX
texHosorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTHM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIuX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.

Knerounas unxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEW PACTCHUM U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpUAM3aMS W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJICKUMH pacTeHuil. [lonyuernue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKAOHANbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJIOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALMU SIAEP KIIETOK.



Texnonozuu 0300po6nenus, KyibmueuUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCNBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JJTHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrxkeHus U MepCIEeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMbl TEHHOW WHKEHEPUU.

Menununckue ouorexHonoruu. [loctrenomuas mudpoas meaununa. [T1[P-
JMAarHoCcThKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHaiu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-Oumoumkenepus i pa3paOOTKU
(GyHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBIEHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoanusi PHK-conepkammux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! u cxemsl: «lcnonap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOCTBEY, «KieTouHas nHxeHepus», «I'eHHass HHXKEHepUs».

JlaGopaTopHnasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSE TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, IPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCOZHAHUS YKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums NS U CTPOUTH )KU3HEHHBIC TJIAHBbI.

JInyHOCTHBIE PE3yJIbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCMUTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTHA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UILIUKU O0YYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, yBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTBH K COBMECTHOU TBOPUYECKOMU NEATEILHOCTH MPHU CO3TaHUH YIeOHBIX
MIPOCKTOB, PEIICHHMH YyYeOHBIX U TO3HABATEIBHBIX 3a7a4, BBITIOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSXKICHUSIMHU, KyIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PonuHoiu, ropoctu
3a CBOM KpaH, CBOXO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE M HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OMOJIOTMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYAyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIATAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPXEHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOI0 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCHUPOBAHHBINA PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE LEHHOCTH MNPAaBUJI HWHIMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YMOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp OyAymed mnpodeccun U Peanru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKOW KYyJNbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXaKOUIEH CPEIbL;

OCO3HaHHWE TJI00aTBHOrO XapakTepa KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHUS
W yMEHUS TpU PEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEMPUATHUE IEMCTBUM, IPUHOCAIIMNX BPE] OKPYKAIOLIEN PUPOTHOU
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIEATEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHsSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAaJOre
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KaK CPEACTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHWE chneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJkd B
bopMHpPOBaHUN PALMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEW M PEHIEHUH MpoOIeM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIU3AIIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJOTHYECKUX 3HAHMM B IEIAX
MOBBIINIEHUs OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHMS, UCMOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh MOJy4YaeMble 3HAHUS i1 aHaiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATEIbHOCTh NHIAUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUS OOYYaAIOIIMXCSA
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBl MHpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEPEHHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCATIbHbBIE
y4eOHbIE JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJSITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH U COIMATIBHOMN
KOMIIETEHIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh  OOyYaroUIuXcsli  HMCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MpPaKTHKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111er0 00pa3oBaHus
y oOydaromierocsi OyayT chOpMUpPOBaHbl [MO3HABATENbHBIE YHUBEPCAJIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIE YydeOHbIC JCHCTBUSA,
peryJsiTUBHbIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIEeTO
00pa30BaHus JOJKHBI OTPaXKATh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABaTeJIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JOrHYeCKHE ICHCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHUHM 3HAHWK TPHUEMBI JIOTHYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTPENCIATh 1ETU JeATCIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMU LIEIISIMU;

WCITIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUSI (DaKTOB U SIBJICHHIA
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPaccMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3€Hi W OTHOIIEHWH B M3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKkKe
MPOTUBOPEYHMI PA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX HWH(OOPMAIMOHHBIX
MCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBIIOJIHATH paO0OTY B YCIOBUSX PEAILHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, NPeoOpa30BaHUI0 M NPHUMEHEHUI0 B YYEOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PEIICHHsS 3aJaud  pe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh TMEPEHOCHUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTHYECKYHO 00JIACTH
KU3ZHEIEATEeIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, IOIMYCKAIOIIKE albTepHATUBHBIC PEIICHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE YU4EeOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIIOBapsiAxX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS yUEOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKd, TUarpaMMbl, TAOIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMyeckod HHPOpMalUUE: TPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BceX chepax *KU3HU, AKTUBHO Y4acTBOBATH
B JHMAJIOTe€ WM JMCKYCCHUM O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTENIbHO BBINOJHEHHUS MpeJiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, POSBIISITh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHMMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHJAHOW W MHIWBUIYaJIbHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN KaKJOr0 YJIEHA KOJUIEKTUBA;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacrnpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJ1a M KAXJI0T0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUWA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUN IIEJIEBbIE M CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENBHO OCYIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/lauyd B 00pa30BaTEIIbLHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENbHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsATHE ceOs U APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IMPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH JPYTrOro YeJI0OBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOCHMS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorusiy Ha yriayOaEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npopunpHOro  oOyueHust  oOydaronuxcsi  Ouojmoruu. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJIOrMU HayYHbIC 3HAHUS, YMEHHUS U CITIOCOOBI IEUCTBUMN MO
OCBOCHHIO, UHTEPIPETAIIMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  PEIICHHH TpobJieM  paluoOHaJIBLHOTO
MIPUPOOTIOIH30BAHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPEryJsius, CaMOBOCIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUHU
(xnetounast Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJIEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TO3HAHWS, HCIOJb3YEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
AYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pPACTE€HM, JKMBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3ZHEAEITEIbHOCTH,



NPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
MPOIIECCOB: OOMEHA BEUIECTB (METa0OJIM3M), MPEBPAILCHUsI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAWBUIYAIbHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOT€HEe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEWM M UX (YHKIUSIMH, MEXIY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX MU 4YEJIOBEKa U MX
GyHKIUSIMHE, MEXKIY CHUCTEMaMH OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBJIATh OTJIMYMUTENIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIII;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISTH TPUUUHHO-CIICICTBCHHbBIC
CBSI3M MEXIY UCCIIEyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu pabote ¢ yueOHbIM U Jab0paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCIEPUMEHTAILHBIMU
cpencTBamMu, (GOpMyIUpys Iedb WCCICIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThI U ACNATh BBIBOJIBL;

yMEHHE Y4acTBOBaTh B y4E€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJMYHO  TPEJACTABIATh  MOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv GMOJIOTUHU U MEUIMHBI (KJIOHUPOBAHUE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJIEHHOE N3MEHEHUE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHaTbHON
JEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'0 XO34HCTBa, MUILIEBOIN MPOMBIIIJIEHHOCTH, YIIyOJIsITh MO3HABATEIbHBIN
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Kjlacce JOJKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB MPHUPOABI M PEUICHUU SKOJOTUYECKHUX
npoOyieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MIPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
OMpENICNICHUs] ¥ TOHUMAHUE CYIIHOCTH OCHOBOIOJArarolux OHOJOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsx u HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TreHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
AKOJIOTUYECKON THUpaMUbl IHEPTuM), rumnotres3bl (runore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJJaMM  HAy4YHOrO  IIO3HAHMA,
MCIIOJIB3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(onmucaHue, u3MepeHue, HaOJIOJEHHE, SKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIICCTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOMIETO, JIBHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOpA, AJIONMATPUYECKOTO U CUMITATPUYECKOTO BUAO0Opa30BaHUS,
BIIMSIHUSL ~ JBMXKYIIMX ~ CHAJ  DBOJIIOIIMM  HAa  TEHO(QOHA  MOMYJIALNH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUSl HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHME YCTaHaBJIMBaTh B3aWUMOCBS3UM MEXIY TMPOIECCAMU HSBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPOIIOreHe3a, KOMIIOHCHTAMHU Pa3UYHBIX SKOCUCTEM H
MIPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISAITH  OTJIMYMUTENbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OUTaHWs, aOMOTHYECKUX M OMOTUYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOMNOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

yMEHUE WCIOJIb30BaTh COOTBETCTBYIONIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIT, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, €AMHCTBA



YeJIOBEYECKMX pac, HEOOXOAUMOCTH COXpPaHEHUS MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUECTBA;

yMEHHUE penaTh OMOJIOTUIECKUE 3aa91, BBISABIISTH IPUUNHHO-CIICICTBCHHBIC
CBSI3M M@Ky UCCIICyEMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHHH MOJTYYCHHBIX PE3yJIbTATOB,

YMEHHE BBIMOIHITH JIa0OPATOPHBIE M MPAKTHUECKHUE PadOThI, COOMIOAATH
npaBuia mpu paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bI, MPOBEPATh WX OSKCIECPUMECHTAIHLHBIMU
cpenacTBamMH, (GOpMYyIUPYs IeTb HUCCICIOBaHUS, AHAIU3UPOBATH IOITYYCHHBIC
PE3YJIBTATHI U JCNATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJIMYHO  TPEACTaBIATh  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(epeHusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEIOBEKA
U YeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSIX M CIOCO0ax MpeaoTBpaICHUsS
r100albHBIX U3MEHEHUM B Ouocdepe;

yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccuoHaTbHON
JESATEILHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BAHMS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3MWCTBA, IHIIEBOM
MIPOMBINIUICHHOCTH, YTJIYOJIATh TIO3HABATEIbHBI HMHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccMu U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOQPECCHOHATBHOTO H
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ii/m Kontpoabnbsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl pecypenI
1 buonorus kak Hayka
2 JKuBble cucTeMBI U UX U3YUYCHHE
3 buonorus knerku 0.5
4 XuMHYeCcKasi OpraHu3aIys KICTKH 10
5 Ctpoenue u GyHKIUH KIETKH 8 2
6 OOMeH BelleCTB U MpeBpallleHue S3HEPTUH B 9 1
KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanuzanus e€ B KJIETKe
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — HayKka 0 HACIEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTtexHonorus u cuHTETHYECKass OMOIOTHs 4
17 PeszepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13









HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

buomnorus kak KOMIIJICKCHAsI HAayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

Jlara

IpakTuyeckue
U3ydeHus

padoThbI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBa}I OpraHu3anusa )KUBbIX CUCTCM

Wcropust OTKPBITUS U U3YUEHUS] KIIETKH.
Knerounas teopus

MeToabl MOJICKYJIIPHOW M KIIETOYHOM
ouonoruu. [IpakTrdeckas pabora
«3ydeHne MeToA0B KJIETOYHON
Ouomnorun (xpomarorpadus,
anexTpodopes, muddepeHnraibHoe
nentpudyruposanue, [1LP)»

0.5

XUMHYECKUH COCTaB KJIIETKU

MI/IHepaJ'II)HBIG BC€IICCTBA KIICTKH, UX
Ouosoruueckas PpOJib

OpFaHH'-IeCKI/Ie BCIIIECTBA KJICTKU —
6enku. JlaboparopHas pabota
«O0HapyxeHue 6EIKOB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIUii»

0.5

CsaoiicTBa, Ki1accudukanus 1 GyHKIUu
OenKoB




10

11

Opraanyeckue BeniecTBa KICTKH —
YTJIEBOIbI

OpraHqucm/Ie BCIICCTBA KIICTKHU —
JIUIIUABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanme
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

0.5

13

14

15

Crpoenne u pynkuun ATO. Ipyrue
nHykieosunrpupocdarsr (HTD)
CexBenupoanue JIHK. Metoapl
TF€HOMMKH, TPAHCKPUIITOMUKH,
IPOTEOMUKHU

Metoapl CTpyKTypHOI GHoorun

16

17

Tunel knetok. [Ipokapuornyeckas kierka
CrtpoeHne 2yKapuoTHYECKOM KIIETKH.

[TpakTnyeckas padora «3yueHue
CBOWCTB KJIETOUYHOU MEeMOpPaHbD»

0.5

18

[ToBepXHOCTHBIN anmapar KJIeTKH

19

20

21

OnHOoMeMOpaHHbIE OPTaHOUIbI KIETKH.
[IpakTuueckas pabora «3yuenue
JABVOKCHUSA OUTOINIA3MbI B pACTUTCIIBHBIX
KJIETKaxX»

[TosmyaBTOHOMHBIE OPTraHOUABI KJIETKU:
MHUTOXOH/IPHH, TUIacTU IbI. JITabopaTopHast
pabota «HMccnenoBanue miazMonusa u
JIeTIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

HeMeM6paHHBIe OpTraHOUAbI KJICTKH

0.5

0.5




22

23

Crpoenue u GyHKIHH sIpa 1

CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK
aykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KJICTOK Pa3InYHbIX
OpPTraHU3MOBY

0.5

24

25

26

ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE
CTOpOHBI MeTaboan3Ma. THurbsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTUTHYECKOW aKTHBHOCTH
(depMeHTOB (Ha IpUMepe aMUIa3bl WK
KaTaJiasbl)»

DepMEHTaTUBHBIN XapaKTep peaKklui

KJIeTOYHOTo MeTaboiu3Ma. Jlaboparopnas

pabota «/3ydyenue hepMEeHTATUBHOTO 1
paciieruieHust IepoKCcHIa BOAOPoa B
pPaCTUTENBHBIX U )KUBOTHBIX KJIETKAaX)

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHa BEILIECTB

dorocunTes

29

30

31

XemocuHntes. JlaboparopHas pabota
«CpaBHeHue nporeccoB GOTOCUHTE3A U 1
XEMOCHHTE3a

AHa’poOHbBIE OpraHu3Mbl. Bubl
opoxenus. JlabopaTopHas pabora
«CpaBHEHHE MPOIIECCOB OPOXKECHUS 1
JIBIXAHUSD)

AdpoOHBIE OpraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5




DHeprus MeMOpPaHHOTO rpaiueHTa

32 npoTtoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTAa3bI
33 Peakiiuun MaTpru4HOTO CHHTE3a
34 Tpa"CcKkpunus — MaTpUYHBIA CHHTE3
PHK
35 Tpancismus u e€ 3tarnbl
36 Konnposanne amuHokucior. Poib
pubocoM B OMOCHHTE3E OeKa
37 Opranu3anus TeHOMa y IPOKAPHOT U
AYKapHOT
38 MounekyasipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y 3YKapHOT
Bupycel — BHekseToOuHBIE (POPMBI KUZHU
39 1 oOsuraTHbIC Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3aHue MOJeNIu BUPYCa»
40 BupycHsbie 3a001eBaHus YelloBeKa,
JKUBOTHBIX, PACTCHUH
41 HanortexHonoruu B 61M0I0THN U
MeuIHe
42 JKu3HeHHBIN MK KIETKH
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTtopHas paboTa
44 «M3yuenne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»»
45 JleneHne KJISTKM — MHTO3
46 Tumns! kietok. KaproknHes 1 IUTOKUHES. 05

JlaGopatopHas pabora «Habnronenue




MHTO32a B KJIETKaX KOHYMKA KOPELIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsius >kM3HEHHOTO IIUKJIa KJIETOK

48 OpranusMm Kaxk eMHOE LIeI0e

49 Txkanm pacrenuii. JlJaboparopHas pabora 05
«M3ydeHue TkaHeH pacTEHUI» '
TkaHU KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHas pabora «3yueHue TkaHeu 0.5
YKUBOTHBIX)»
Opransel. CucTeMbl OPraHoB.

ol JlaGopaTtopnast pabora «3yuenue 0.5
OpraHOB IIBETKOBOTO PACTEHHSDY

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHMEe OpraHn3MOB

54 [TutaHnue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxanue opraHu3MoB

57 JIpixaHue MO3BOHOYHBIX )KMBOTHBIX U
YesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKA

60 Beinenenue y opranusmMosB

61 3amuTa y OpraHu3MOB

62 NMMyHHas cucteMa 4yenoBeka




Pa3znpaxxuMocTh 1 perymisuus y

63
OpraHU3MOB
64 ['ymopanbHast peryisiius 1 SHAOKPUHHAS
CUCTEeMa KUBOTHBIX U YEJIOBEKa
65 @®opMBbl pa3MHOKEHHUSI OPraHU3MOB
66 [TomoBoe pazMHOKEHUE
67 Meiio3
["amerorenes. O6pazoBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIabopaTopHas paborta 05
«/3yuenue cTpoeHHUs MOJIOBBIX KJIETOK Ha '
TFOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3
70 3akazKa OpraHOB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3zButne KUBOTHBIX.
71 JlaGopaTtopHast pabota «BrisiBieHue 05
MPU3HAKOB CXO/ICTBA 3apO/IbIIIeH
MO3BOHOYHBIX KHUBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.
7 JlaGopaTtopHast pabora «CtpoeHue 05
OpraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»
73 Hcropus ctaHOBIEHUS U pa3BUTHUSA
TeHETHKU KaK HAyKU
74 OcHOBHbIE IOHATHS U CUMBOJIBI 05

reretuku. Jlabopatopnas padora




«JIlpo3oduina Kak 00BEKT TeHETHIECKUX
UCCIIEI0BAHUI

3aKOHOMCpHOCTI/I HacjaeJ0BaHUsA

npu3HaKoB. MoHorubpuaHOE
ckpemuBanue. [Ipaktuueckas pabota

75 " 1 0.5
W3ydenue pe3yabTaToB
MOHOTHOPHUIHOTO CKpPEIIUBAHUS Y
npo3ohuis”

76 [{uTonoruyeckre OCHOBBI 1
MOHOTHOPHUAHOTO CKpPEIUBAaHUS

77 AHanu3upyolee CKpeluBaHue. 1
Henosnnoe nomMmuanpoBanue
JluruOpuHoe cKpenrBaHue.

78 [IpakTuueckas pabora «M3y4uenue 1 05
PE3yJIbTaTOB TUTHOPUIHOTO '
CKpEIIUBAHUS Y JPO30(HIIBI

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKPEIBaHHS

80 CuenneHHoe HaclleZJOBaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTH 1

82 I'eneTuka nona 1

83 I'eHoTHIT Kak 1ENIOCTHAS CUCTEMA 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKA

85 W3meHunBOCTh NpHU3HAKOB. Buasl 1
U3MEHYHNBOCTH

86 MomudukaroHHast “3MEHINBOCTh 1




87

BapuanmonHslii psig u BapualioHHas
KkpuBasi. JlabopaTopHas pabora
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoenne BapuallMOHHOTO psia U
BapUAIMOHHON KPUBOII»

0.5

88

89

90

I"'eHoTunmyeckas N3MEHUYUBOCTb.
Komb6unaruBHass M3MEHYMBOCTD

MyTtanunoHHas U3MEHYUBOCTD.
[TpakTuueckas pabota «MyTtauuu y
Jpo30¢guIIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMepHOCTI/I MYTAallMOHHOI'O
mpounecca. ONUIeHEeTHKA U SIIMIeHOMHUKA

0.5

91

I'eneruka yenoseka. [IpakTuueckas
pabora «CocraBiieHre U aHAIN3
POIOCIOBHON»

0.5

92

93

MeTop1 MEIUITMHCKON T€HETHKHU
3HaueHNEe MEIUIIMHCKON T€HETHKHN B
MPEAOTBPALIEHUN U JICUCHUU
TeHETUYECKHX 3a00JIeBaHMIl YeTOBEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHast pabota «M3yuenue copToB
KyJIbTYPHBIX PACTCHUI U TIOPOT
JOMAIITHUX KUBOTHBIX)»

0.5

95

Metoap! CeIeKIIMOHHON pabOTHI.
JlabopaTtopHnast pabora «3yuenue
METOJIOB CEJIEKIINU PACTECHUI

0.5




JlocTr>KeHus CeIeKIMU PACTEeHUN 1
96 *KHUBOTHBIX. [IpakTnueckas padora 1
«lIpuBuBKa pacTeHUID)

COXpaHeHI/IC, HN3YUYCHUEC U UCIIOJIb30BaHUEC

97 1
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U 0Tpacib

98 npousBojcTBa. [IpakTudeckas padora 1 0.5
«3yuenue 00bEKTOB OMOTEXHOJIOTHUIY

99 OcHOBHBIC HANPABICHUS CHHTETUICCKOM 1
Oouosiorun

100 XpOMOCOMHAsI ¥ T€HHAs WH)KEHEPUS

101 MeaunuHCcKHe OMOTEXHOJIOTHI

102 PesepaHblit ypok. [ToBTOpeHue, ) 1
0000111eHIEe, cHUCTEMAaTH3AIUS 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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