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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no yue6HOMY Tmipeamety "buonorus" (manee - 6uosiorusi) Ha
YpOBHE cpeqiHero obiiero oopa3zoBanus paspadorana Ha ocHoBe DenepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanun B Poccuiickoii
Oeneparun», GI'OC COO, Konueniuu mnpenogaBaHus yu4eOHOro npeaMera
«buonoruss» M OCHOBHBIX MOJOXEHUM (denepanbHO pabodeil MporpaMmbl
BOCITUTAHUSI.

VYueOubiii mpenmer «buonorus» yrnmyonénnoro ypoBHs usyudenus (10-11
KJIAcChl)  SIBISIETCS. OJAHMM M3  KOMIIOHEHTOB TMpPEeJAMETHOM  o0yactu
«EcrecTBeHHO-HayuyHble mnpenmeTsy. CornacHo mnonoxenusm PIrOC COO
npoduibHble y4eOHbIE NpPEIMEThl, H3y4yaeMble Ha YriayOJIEHHOM YpOBHE,
SBJISIIOTCS criocoboM audepeHimanuu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TPHU3BaHBl OOECHEUYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
oO0lIMM, CpeIHUM OOIIMM, CpPEIHUM MPOPECCUHOHANBHBIM U  BBICIIUM
oOpa3zoBaHueM. B To ke BpeMs KaKIbli U3 3TUX Y4E€OHBIX MPEAMETOB JIOJKEH
ObITh ~OpPUEHTHUPOBAaH HA NPHUOPUTETHOE pEIICHHE O00pa3oBaTENIbHBIX,
BOCIHUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1ay, CBS3aHHBIX C MpoQopUeHTaLUEH
oOydJaromuxcs W CTUMYJIMPOBAHMEM UHTEpeca K KOHKPETHOW o00JacTH
HAyYHOTO 3HAHHWA, CBSI3aHHOTO C OWOJNOTHEl, MEIMIIMHOW, DKOJIOTHEH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma mo yue6HOMy npenmMety "buonorusa" maér mpeacraBiieHHE O
IeJM U 3a/la4ax M3ydeHus yueOHoro mpeameta «buonorus» Ha yriyOJEHHOM
ypOBHE, ompenenseT o0g3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHHe,
€ro CTPYKTYpUpPOBAHHUE IO pa3jieliaM W TeMaM, PACIpeeeHHe IO Kiiaccam,
PEKOMEHYeT IMOCJIeI0BaTEeIbHOCTh U3YUYCHHsI YYEOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKM YY4E€OHOro Ipolecca,
BO3pPACTHBIX OCOOCHHOCTEH oOydamommuxcsa. B mporpamMmme 1o Ouoioruu
peain30BaH MPUHIUI NPEEMCTBEHHOCTH C H3Y4YE€HHEM OMOJIOrMH Ha YPOBHE
OCHOBHOTO o0miero oOpa3oBaHus, Omaromaps dYemMy MPOCMATPUBACTCS
HAIpaBJICHHOCTh Ha TMOCIEAYyIOIlee pa3BUTHE OHOJOTUYECKUX 3HAHMIA,
OpPUEHTUPOBAHHBIX HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHS,
HKOJIOTMYECKOr0 MBIIUIEHUS, NMPEACTaBICHUI O 3J0pOBOM 00pa3e *U3HH, HA
BOCIIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpYyKaromiedl mnpupoaHoit cpene. B
[IporpaMme Mo OMOJIOTHH TaK)Xe MOKa3aHbl BO3MOYKHOCTH y4eOHOro mpeaMmera
«buonorus» B peanuzanuu TpeboBanuit PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METAINpPEJAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B



GbopMUPOBaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH
0o0ydJaromuxcs Mo OCBOEHHUIO COJIEpkKaHUsI OMOJOTHYECKOTO 00pa3oBaHMsS Ha
YPOBHE CPEeIHEr0 00IIero 00pa3oBaHuUs.

VYueOuniii npeamer «buosorus» Ha ypOBHE CpeAHEro  oO0IIero
oOpa3oBaHus 3aBepliaeT OHOJIOrMYecKoe o0pa3oBaHME B  IIKOJE U
OPUEHTHPOBAH Ha PACIHIMPEHHUE U YIIIyOJeHHE 3HAHUN 00Yy4YaroImmXcs O KUBOU
MPUPOAE, OCHOBAX MOJEKYISIPHOM M KIETOYHOW OHMOJIOTHU, IMOPUOIOTUU U
OMOJIOTUM PAa3BUTHS, TCHETUKU, CEJICKIIUU, OMOTEXHOJOTHH, SBOJIOIMOHHOTO
YUEHUS U IKOJIOTHH.

N3yuenne yueOHOro mnpenmera «buosorus» Ha yriryOJIeHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIONIUXCS K MOCIEAYIONEMY MOTYyYCHHUIO
OMOJIOTMYECKOTO0  00pa3oBaHUsi B By3ax M  OpraHu3alusX CpeaHEro
npodeccuoHanbHOoro obpazoBanus. OCHOBY €ro cojep>KaHus COCTaBIsET
cucTeMa OMOJIOTUYECKUX 3HAHUM, MOJIYYCHHBIX MPU U3YYCHUU 00YYarOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3/leioB OUOJOTUM Ha YpPOBHE
OCHOBHOTO o001mero obpaszoanus, B 10—11 kiaccax 3TH 3HAHUS TOJYYarOT
pasButHe. Tak, paciiupeHsl U YriIyOJIeHbl OMOJIOTMYECKHE 3HAHUS O PACTECHUSX,
KUBOTHBIX,  rpubax, OakTepusix,  OpraHu3Me  4YellOBeKa, 001X
3aKOHOMEPHOCTSIX ~ KM3HHU, JIOMOJHUTENBHO  BKJIIOYEHBI OHOJOTUYECKUE
CBEJICHUS TPUKIATHOTO M TOUCKOBOTO XapakTepa, KOTOpbIE MOXHO
UCIIOJIb30BaTh KaK OPUEHTUPHI [UIsl TOCIEAYyIoIIero BeiOOpa mpodeccuu.
Bo3morkHa Takxke MHTErpamusi OMOJOTMYEeCKUX 3HAHHM C COOTBETCTBYIOIIMMU
3HAHUSIMU, TOJYYEHHBIMH OOYYaIOIIMMUCS TPU U3YYCHUH (DU3UKHU, XUMHH,
reorpaduu ¥ MaTEeMaTHKHU.

Crpyktypa mporpamMMmbl mo ydeOHoMy mnpeamety "buomorus" oTpakaeT
CHUCTEMHO-YPOBHEBBI U HBOIONMOHHBIA TMOAXOABl K H3YyYEHUIO OHOJIOTHH.
CornacHo WM, H3y4yarOTCSi CBOWMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHbIC IS
KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPraHHU3alllM, SBOJIOLUH OPraHUYECKOTr0 MHUpa
Ha 3emiie, COXpaHEHHsI OUOJOTMYECKOr0o pa3HooOpas3usi 1uranetsl. Tak, B 10
KJIacCe H3y4yaloTCSl OCHOBBI MOJEKYJISIPHOM M  KIETOYHON OWOJIOTUH,
AMOPHUOIOTUU ¥ OMOJIOTHH Pa3BUTHSI, TEHETUKU M CEJICKIINH, OMOTEXHOJIOTHH U
CUHTETUYECKOM OHMOJIOTUH, aKTyaJIM3UPYIOTCA 3HAHUS OO0ydalomuxcs I
OoTaHWKEe, 300J0THHM, aHAaTOMHH, Gu3nonoruu uyenoBeka. B 11 kmacce
M3Y4ar0TCs SBOJIOIIMOHHOE YUEHHE, OCHOBBI HKOJIOTHUU U YUEHUE 0 Onocdepe.

VYuebnuwiii npenmer «buonorus» npuszBaH 00€CHEUYUTh OCBOCHUE
oOy4JaromuMucs OUOJIOTUYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHIUIIOB U



MpaBWI, JICKAIMUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, 3HAaHUH O CTPOECHUH, MHOTOO0Opa3uu U OCOOCHHOCTSAX KJIETKU, OpraHu3Ma,
MOTYJISIINN, OUOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHKCHHSIX,
COBPEMCHHBIX  HCCIICJOBAaHUSAX B  OWOJOTWMH, TPHUKIATHBIX  aCIEKTax
Owonornyeckux 3HaHWH. J[g9 pasBuUTHS W TOANEpKAHHWS ~ HMHTEpeca
oOydaromuxcs K  OHOJIOrMM  Hapsily €O  3HAUUTEIbHBIM  00BEMOM
TEOPETUYECKOTO MaTepuajia B COJCPKAHWHM TPOTpaMMBl IO OHOJIOTHHU
IIPEeyCMOTPEHO 3HAKOMCTBO C WCTOpHEH CTAHOBIICHUS W Pa3BUTHS TOW WA
WHOW 00J1acTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apyOC)KHBIX yUEHBIX B
pEIICHNE BAXKHEUITNX OMOJOTHYCCKUX U IKOJIOTHYECKUX MPOOJIeM.

Ilens wu3ydenuss ydeOHOTO TmpeameTa «buonorus» Ha yriIyOJIEHHOM
ypOBHE —  OBJaJCHUEC OOYYArONIMMHUCSA 3HAHUAMH O  CTPYKTYpHO-
(GYHKIIMOHAJIBHOW ~ OpPTaHMW3alldd  JKUBBIX CHCTEM pPa3HOTO paHra W
NPHOOPETCHUE YMEHUN MCITOIh30BaTh 3TH 3HaHMS B (DOPMUPOBAHUM MHTEpECa K
onpenenéHHol 007acTH TPOPECCUOHATBHON JEATEIBHOCTH, CBSI3aHHOW C
Owojorvel, WM K BBIOOPY Y4YeOHOro 3aBEACHHS JUIS  TPOJOJDKEHUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

JocTwkenue 1enu u3ydeHus: ydeOHoro mnpenmera «buornorus» Ha
yriay0iaE€HHOM YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIIEAYIOIMNX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBbl OHMOJOTMYECKUX 3HAaHUM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpUSX, KOHIEMIHUAX, THUIIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TPaBWJIAX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOEHUH, MHOT000pasvu M OCOOCHHOCTAX
OMONOTUYECKUX CUCTEM (KJIETKa, OpraHu3M, MOIYJALMs, BUI, OMOTreOleHO03,
o6uocepa); 0 BBIIAOIMMXCA OTKPHITUSX U COBPEMEHHBIX HCCIEAOBAHHUSIX B
OMoJIorNH;

O3HAKOMJICHHE OOYyYaIOIUXCS C METOJaMHU TO3HAHHS >KUBOW TPHUPOJIBIL:
MCCJIEIOBATEILCKUMH METOJIaMU  OMOJIOTHYECKUX HAayK (MOJEKYISIpHOW U
KJIETOYHON OMOJIOTUH, SMOPHOJIOTUM U OWONOTHUU pPAa3BUTHS, TEHETHUKUA U
CEJICKIIUU, OWOTEXHOJOTUU W CHUHTETHYECKON OWOJIOTHH, MaJICOHTOJIOTHH,
DKOJIOTHH); METOJIaMH  CaMOCTOSATEILHOTO TMPOBENCHHUS OHOJOTHYECKUX
HCCJIeIOBaHW B JabopaTopud W B Tpupojae (HaOmroAcHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHNE OOYyYaIOIMUMHCS YMEHUSMU: CaMOCTOATEIHLHO HAXOUTh,
aHAM3UPOBATHh M MCIOJIH30BaTh OMOJIOTHIECKYIO0 WH()OPMAITUIO; TTOJTH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJOTHUENH U CUMBOJIMKOM; YCTAHABIMBATh CBSI3b MEXIY



pa3BuUTHEM OWOJOTUM U COLUAIBHO-)KOHOMHUYECKUMH M SKOJIOTHYECKUMU
npoOJjieMaMu 4eJIOBEYECTBA; OLEHUBATh MOCJEACTBUSL CBOEH NESATEIBLHOCTH IO
OTHOIICHUIO K OKpPY’KaloIlel MpUpoAHON cpene, COOCTBEHHOMY 370pPOBbIO U
3I0POBBIO  OKPYXKAIOIIUX JItOJAei; O0OOCHOBBIBaTH U  COONIIOAATH  MEpHI
npouIakKTUKKN UH(PEKIUOHHBIX 3a00J€BaHUM, MpaBUja MOBEACHUS B MPUPOJIE
u obOecrieyeHuss 0€30MaCHOCTH  COOCTBEHHOW  KU3HENCSITEIBHOCTH B
Ype3BBIYAWHBIX CUTYyallMsIX TPUPOJHOTO U TEXHOTEHHOIO  XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHEe Yy  OOydYarONIUXCS  MHTCJUICKTyIbHBIX M TBOPYECKUX
CIOCOOHOCTEM B TpOIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU U
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIAEMBIMHU €10 TPOOIeMaMH,
METO0JIOTHEH OMOJIOTMTYECKOTO HCCIeIOBaHuUsI, IPOBEACHUS
OKCTIIEPUMEHTAIBHBIX ~ MCCJICAOBAHUN, PpEIICHHS OWOJIOTHYECKUX  3ajad,
MOJICTUPOBAHUS OMOJIOTHIECKUX 0OBEKTOB M MPOIIECCOB;

BOCITUTAHKE y 00YyYaIOMMXCsl IEHHOCTHOT'O OTHOIICHUSI K YKUBOM MPUPOJIC
B IIEJIOM MU K OTACIbHBIM €€ OOBbeKTaM U SBICHUSAM; (HOPMUPOBAHUE
HKOJIOTUYECKOM, TeHeTUYECKON T'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEJICHUS B
PUPOJIE; MHTETPAIIMU €CTECTBEHHO-HAYYHBIX 3HAHU;

npuobpereHne O00YyYaroUUMHUCS KOMIIETEHTHOCTH B  PAIlMOHAIBHOM
IPUPOIOIIOJIH30BAHUU (COOIIOICHUE TPaBUJI TOBEJEHUS B TPHUPOJE, OXpaHbl
BUJIOB, OKOCHUCTEM, Ouocheprl), COXpaHEHHH COOCTBEHHOTO 3JI0pPOBbSl U
3MI0POBBS  OKpYXKAalOImUX  JiroAaed  (coOmomeHuss Mep  NpodUIaKTHKU
3a00JIEBaHHUIA, oOecrieueHue 0€30I1acHOCTH YKU3HEIEATEILHOCTH B
Ype3BhIUAMHBIX CUTYalUAX MPUPOTHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCITOJIb30BaHUS OMOJIOTHYCCKUX 3HAHWN U YMEHHH B TTOBCETHCBHOM KU3HU,

CO3JaHWe YCIOBUW JJIi OCO3HAHHOTO  BbIOOpa  OOyYaromIMMUCS
WHAUBUYaJTbHON o0pa3zoBaTeIbHOM TPAEKTOPHUH, CIIOCOOCTBYIOIICH
MOCJIEYIONIEMY MPOPECCHOHATIEHOMY CaMOOMIPEIEICHUI0, B COOTBETCTBUH C
WHIUBUIYaJIbHBIMU HHTEPECAMU U TOTPEOHOCTAMH PErHOHA.

OOmiee 4YHWCIO YacoB, OTBEJACHHBIX Ha W3y4YeHHE OHWOJOTUHM Ha
YTIIyOJICHHOM YPOBHE CpeaHero oomero oopasoanus, cocrapiser 102 gaca: B
10 xmacce — 102 gaca (3 waca B Hement0).OTOOp OpraHM3alMOHHBIX (OPM,
METOJIOB U CPEICTB 00yUeHHSI OMOJIOTHHU OCYIIECTBISETCS C yUETOM CeIU(PUKH
€ro COJAEpKaHWS M HAMNPABICHHOCTH HA MPOJOKEHUE OMOJIOrMYECKOTO
o0pa3oBaHusl B OpraHU3alUAX CpPEJHEr0 MPOPECCUOHATBLHOIO U BBICIIETO
00pa3oBaHUSI.



OO0s3aTenpbHBIM YCIOBUEM NpU OOyYeHHHM OWOJIOTMM Ha YIiIyOJIEHHOM
YPOBHE SIBIIIETCA NMpOBEAEHUE JTa00pATOPHBIX M MpakTHUeckux pador. Taxxe
ydyactTue  OOydYaromMxcsi B BBIIOJHEHUM  MPOEKTHBIX M y4eOHO-
HCCJIEeI0BATENbCKUX pa0dOT, TeMaTHKa KOTOPBIX OINpEIENseTCs] Y4YUTEJIeM Ha
OCHOBE HUMEIOIIUXCS MaTEPUATbHO-TEXHUUYECKUX PECYpCOB M  MECTHBIX
MIPUPOAHBIX YCIOBUH.



COIAEPXAHUE OBYUYEHUA
10 KVIACC

Coneprxanue mporpamMMsbl, BBIJICIICHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass Ouoyiorusi — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuTusa Ouosioruu. buosiormyeckre HayKd M H3ydaeMble UMU TPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, TMPUKIAAHBIE M TMOWCKOBBIE HAyYHBIE MCCIEAOBAHUS B
OuoJioruy.

3HaueHue OWoOJIOTMM B (POPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOU KapTuHbl mupa. [Ipodeccun, cBszanHbie ¢ Ouosnorueld. 3HaUeHUE
OMOJIOTMM B TPAKTUYECKOW JEATEIPHOCTH YEJIOBEKA: MEIUIIMHE, CEIhCKOM
X035CTBE, MPOMBIILICHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[Toptpersi: Apucrtorens, Teodpact, K. Jlunne#, XK. b. Jlamapk, Y.
Hapsun, VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. II. IlaBnos, 1. W.
MeunukoB, H. W. Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuk, 1. K. bensies.

Tabnuuel u cxembl: «CBsi3b OMoONIOTMM € APYTMMH Haykamu», «Cuctema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusble cuctembl Kak mpenMer uzydeHus Ouonoruu. CBOWCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUYECKOTO COCTaBa, IJUCKPETHOCTb U UEJIOCTHOCT,
CJIO)KHOCTh U YTNOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alusl,
CaMOBOCIPOU3BECHUE, PA3IPaAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alldd >KHUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIMH,
TKAHEBbI, = OPraHU3MEHHBINA,  MOMYJIAIUOHHO-BHUIOBOW,  3KOCHCTEMHBIN
(bmoreoneHoTnyeckmii), omochepHbiii. IIporeccrl, MpoucxoAsNIue B >KUBBIX
cucreMax. OCHOBHbIE MpHU3HAKU KUBOro. JKu3Hb Kak (opMa CylieCTBOBAHUS
marepuu. Haykn, wusydaromue >KUBBIE CHCTEMBl HAa pPa3HbBIX YPOBHSX
OpraHu3aIyu.

Nzyuenue xuBbIx cucteM. MeTonpl Ononorndeckoi Hayku. HaGmronenwne,
W3MEpPEHUE, DOKCIEPUMEHT, CcucTemarus3auus, MertaaHann3. [loHsaTtue o
3aBUCUMOM W HE3aBHUCUMOW TIepeMeHHOW. [lmaHupoBaHHWE SKCIIEpUMEHTA.
[TocTtanoBka u npoBepka runore3. Hynesas runoresa. [lonsitue BoIOOpKU U €€



I0CTOBEepHOCTh. Paz0poc B Ouosornyeckux JaHHbIX. OlLIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI UCKAXKEHUSI PE3YIBTATOB 3KCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHcTpanumn

Tabmumpl u cxembl: «OCHOBHBIE NpPHU3HAKU >KU3HU», «buosorunyeckue
cucteMbl», «CBONCTBA JKMBOM MaTepum», «YPOBHHU OPraHU3alMM KUBOU
npupoasl», «CTpoeHHE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB Y€JIOBEUYECKOro opranusmay, «buoreonenos», «buochepar, «Metoas
U3YUYCHUS )KUBOU IPUPOIBI.

O6GopynoBaHnue: JabopatropHoe  OOOpPYyJOBaHHE JJii  MPOBEJACHUS
HaAOI0/ICHU, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTuyeckass pabdora «lcnonb3oBaHUWE pPA3TUYHBIX METOJIOB TIPHU
U3YUCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIIMOHANBHAS €IMHHUIIA >XKUBOTO. Mctopus
oTkpeiTHs KieTku. Paborer P. I'yka, A. JleBenryka. Knerounass teopust (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHBIE TMOJIOKEHUS COBPEMEHHOM
KJIETOYHOM TEOPUH.

Mertonbl  MOJEKYJISApHOW W  KJIETOYHOM OHOJOTHMU: MHKPOCKOIIHS,
xpomatorpadus, 371eKTpodopes, METOA MEUEHBIX aTOMOB, AuddepeHnaIbHOe
HeHTpUuyrupoBaHue, KyJIbTUBHUPOBAHUE KIETOK. M3yueHnue GuKcupo8aHHbvix
Kiemok.  DNEKTpOHHasi  MUKpockomus.  Kougokanvnas — mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHCTpamuu

IToptpetsl: P. T'yk, A. JleBenryk, T. lIBann, M. lneiinen, P. Bupxos, K.
M. bap.

Tabmuuet u  cxeMbl: «CBETOBOM  MHUKPOCKOM»,  «DIEKTPOHHBIH
MHKPOCKOI», «IcTOpus pasBUTUS METOIOB MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MUKPOIIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

IIpakTuueckass padora «l3ydeHne METOAOB KIETOYHON OMOJIIOTUU
(xpomarorpadusi, smekrpodopes3, auddepeHmaNbHOe MeHTpUPyrupoBaHue,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u €€ ponp kak pacTBOpPUTENs, peareHTa, y4acTue B CTPYKTYPHUPOBAHUHU



KJIETKH, TEIJIOPETyIsiuu. MuHepaibHbI€ BEIIECTBA KICTKH, UX OMOJIOru4ecKas
poJib. Posib KATHOHOB M AaHWOHOB B KJIETKE.

Opranuueckne BellecTBa KIETKH. bHOIOrMYeckne mnOJUMEpPBI. benkw.
AMMHOKHUCTIOTHBIM  cocTaB  OeikoB. CTPYKTypbl OCJIKOBOM  MOJEKYJIBI.
[lepBuunast ctpyktrypa Oenika, mnenTUAHas CBsS3b. BTopuuHas, TpeTuyHas,
YeTBEepTUYHAsA CTPYKTYyphl. JleHaTypamusi. CoiicTBa 6enkoB. Knaccudukarus
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

Yraeoapl.  MoHOcaxapuiabl,  AWcCaxapuibl,  OJUTOCaXxapuabl U
noyimcaxapuapl. OOmMi TIaH CTPOCHUS U (PUBMKO-XMMHUYECKUE CBOMCTBA
yriaeBooB. buonornyeckue pyHKIIUU yrieBOI0B.

Jlunugael.  T'mapodunsHO-TUApOdOOHBIE  cBoMicTBA.  Kiaccudukarus
aunuaoB. Tpurnunepuasl, Goconunuasl, BOCKU, cTepouabl. buonorndyeckue
¢ysnkiun munuaoB. O61Me cBOWCTBa OMOJIIOTMYECKUX MEMOpaH — TEKY4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxneunnossie kucnotsl. JJHK u PHK. CtpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneoruasl. [Mpuntiun kommiementapHocTu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crupanb. MecTOHaXOXJIeHHe U Ouoyiorudeckue (PyHKIUU
JHK. Bunst PHK. ®@yukunu PHK B kitetke.

Ctpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekysie ATO.
buonorunyeckue pynkiun AT®. BoccTraHoBIeHHbIE TEPEHOCUUKH, UX (YHKIIUN
B KieTke. [pyeue uyxneosuompughocghamor (HT®). CexBenupoBanue J|HK.
Memoowbl cenomuxu, mpancKpUnmoMuKu, NPOmMeoMuUKU.

CrpykrypHas  Ouwoyiorusi:  OWMOXMMHYECKHEe W Ouodusznueckue
UCCJIEIOBAHUS COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKYIL.
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMHJIEKCOS.
Komnvromepnoii  ouzaiin  u  opeanudeckuii cunmes OUOMOAEKYT U  UX
HenpupoOHbIX AHAO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilommnur, x. Yorcon, @®. Kpux, M. VYwuiukuuc, P.
Opankiul, @. Caonrep, C. Ilpy3unep.

Juarpammel:  «PacnpeneneHne XUMHAYECKHX 3JIEMEHTOB B HEXUBOU
npuponae», «Pacnpenenenne XMuMHUYECKUX 3JIEMEHTOB B )KUBOU ITPUPOAEY.

Tabmuter 1 cxemsl: «lleprogndeckas TabiauIa XUMUYECKUX JIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOJbI», «BemiecTBa B cocTaBe opraHnu3smMoBy, «CtpoeHue
MoOJeKyIbl Oenkay, «CTpYKTypbl O€IKOBONW MOJEKYJIbl», «CTpOoeHHE MOJIEKYI



yrieBosioBy, «CTpoeHHe MOJEKYyad JUnuaoB», «HykIenHOBbIE KHCIOTHIY,
«Ctpoenue monekynsl ATO».

O6opynoBaHue: XuMudeckas 1nocyzia u 000pyJ10BaHue.

JlabopaTtopnas paGora «OOHapyxeHue O€IKOB €  IOMOIIbIO
Kaue€CTBEHHBIX PEAKIIUMN».

Jlaboparopnass pabora «lccnenoBaHue  HYKIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue n GyHKINH KJICTKH

Tunel KIETOK: JyKapuoTHYeCKass W mpokapuoTuyeckas. CTpyKTYpHO-
GbyHKIIMOHAIIBbHBIE 00pa30BaHUs KIICTKHU.

Crpoenue mpokapuoTHueckod kieTku. KiieroyHass cTeHka OakTepuil u
apxeii.  OcobeHHOCTH  CTpOeHusi  rereporpo@Hoil U aBTOTpOPHOU
MPOKAPUOTHYECKUX KIETOK. MECTO M posih MPOKAPHOT B OMOIIEHO3aX.

Crpoenne u  (QYHKIIMOHHUPOBAHUE  DYKAPUOTHYECKONW  KJIETKH.
[TnasmaTuyeckass memOpana (tutazmaniemma). CTpykTypa IIa3MaTHYECKON
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 IUIa3MaTHYEeCKyr0 MeMOpaHy:
naccuBHbI (muddy3us, obneruénnas auddysus), aKkTUBHBIA (MIEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopT). [lomynponuniaemocts MmemOpanbl. Pabora
HATPUN-KAJIMEBOTO Hacoca. DHIOIMTO3: MUHOLUTO3, (HAaromuTo3. DK30LHTO3.
Knerounas crenka. CTpykTypa W (QYHKIIMM KIJIETOYHOMW CTEHKH DPAaCTCHHI,
rpuboB.

[uronnasma. I{uTo3zons. IluTockener.  J[BMJKEHHE  IIUTOIIA3MBI.
Opranouibt KJIETKHU. OnHomeMOpaHHBIE OpraHOUBI KJIETKHU:
supomtazMarnueckas cetb (IJ1IC), anmapat ['onbIKy, TU30COMBI, UX CTPOEHUE
u (yHkuuu. B3anMocBs3b 0JHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHue
TPaHyISIPHOTO peTuKyiayma. Mexanuzm nanpasnenus 6eaxog ¢ IIIC. CunHTte3
pacTBopuMbIX O6enkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ majgkuii (arpaHyIspHBIA)
sHAOIIa3MaTHIeCKuil peTukynyMm. CekpeTopHas QyHKIus annapara [ombmku.
Moougpuxayus benxos 6 annapame I'onvoocu. Copmuposexa 6e1xos 6 annapame
Tonvoorcu. TpancnmopT BewIECTB B KIIE€TKE. BaKyonaum pacTUTENbHBIX KIIETOK.
Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWJBI  KJIETKHA: MHUTOXOHJAPUH, TUIACTHUBI.
Ilpoucxoocoenue  mumoxondpuii  u  naacmuo.  Cumbuoecenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHne u (QyHKIHH MHUTOXOHAPUA U
ractull. [lepBuuHbIe, BTOPUYHBIE U CIIOKHBIE TIACTUABI (POTOCUHTE3UPYIOIINX
3YKapuoT. XJI0POIIACThI, XPOMOIUIACTHI, JICUKOILIACTHI BBICIIIUX PACTEHHUI.



HememOpannbsie  opranoujpl  kietkn  CrtpoeHue u  (QyHKUUHU
HEeMEeMOpaHHBIX  OpraHOMJOB  KJIEeTKU. Pubocombl.  [lpomesxcymounvie
Gunamenmoi. MUKpopUIaMeHTbl. AKMuHoGble MUKpouiamenmol. MplllIEUHbIE
KIIETKU. AKMuHOBble KOMNOHEHMbl HeMbluleuHblX Kiemok. MUKpoTpyOouKHu.
Knerouneiii 1nentp. CrpoeHue u JIBWXKEHUE HKIYTUKOB M PECHUYEK.
MukpoTtpybouku muromiasMmbel. LlenTtpuons. berku, accoyuuposanuvie ¢
MUKpoguramenmamu u Muxpompybouxamu. Momopuvie denxu.

SAnpo. OOonouka siapa, XpOMaTHH, KapUOIJIa3Ma, SAPBIIIKA, UX CTPOCHUE
U GyHKUUU. SAnepHblil 0enkoBblii MaTpukc. [IpocTpaHCTBEHHOE paclooKeHHe
XpOMOCOM B HWHTep(azHOM sjpe. Dyxpomamuu u 2emepoxpomamur. benxu
XpOMaTUHA — TUCTOHBL. /[[unamuxa sadepHol 060104Kku 6 mumose. AHoepHuvlil
mpauncnopm.

Knerounsie BrimtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA  KJIETOK
AYKapHOT (pacTUTENTBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupel u cxembl: «CTpoeHUE IYKAPUOTHUECKOU KIeTKW», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpO€HUE pacTUTEIBHOM KIETKW», «CTpoeHue
MUTOXOHJIPUWY, «Sapo», «CTpoeHne NpoKapuOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOT, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlaGoparopHass paGora «l3ydyeHue CTpPOCHUS KIETOK PpPa3IdYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHrne cBOMCTB KJIETOUYHON MeMOpaHBD».

JlaGoparopHas padora «lccienoBaHue mia3mMolin3a U JACIIa3MoiIn3a B
PACTUTENBHBIX KIIETKAX).

IIpakTuueckass padora «l3yueHue [BMXKEHUS UUTOIJIA3Mbl B
PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIETKe

AccuMUNISAIMA W JTUCCUMIJIALIUS — JIBE€ CTOPOHBI MeTaOoiu3ma. THuIbl
oOMeHa BeIECTB: aBTOTPO(PHBIM W TeTepoTpodHBINA. YdUacThe KHUCIOpoaa B
OOMEHHBIX Mpoleccax. JHepreTuueckoe obOecredeHne KIETKH: MpeBpalieHHe
AT® B o0OmeHHbix mponieccax. DepMEHTAaTUBHBIA XapakTep peakuui
KJIETOYHOrO MeTabonu3zMa. PepMeHThl, UX CTPOECHHE, CBOMCTBA M MEXaHU3M
nevctBus.  Kodepmentsl. OrTauuumst  (PEepMEHTOB OT  HEOPraHMYECKUX



KaTaau3aTopoB. benku-akTUBaTOpbl U OEIKU-UHTHOUTOpPHL. 3aBUCUMOCTH
CKOPOCTH (hepPMEHTATUBHBIX PEAKIIUIA OT PA3NHUHBIX (DAKTOPOB.

IlepBUYHBI CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTES.
AHoKkcueennblll u oxcucenHwvlli pomocunmes y oaxkmeputi. Ceemocobuparowjue
nueMeHmvbl U NUSMEHmMbvl pPeakyuoHHo20 yewmpa. Poiab XJIOpOIIacTOB B
npouecce porocunTeza. CBeroBas U TeMHOBas pazbl. Pomoovixanue, Cs., Cs. u
CAM-munvr  ¢pomocunmesa. IlpogykTuBHOCTH  (oTOCHMHTE3a. BrnusHue
pa3TUYHbIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYIOIKe OaKTEpUH, Kelle300aKTepuH, cepoOaKTepuu, BOJOPOIHbIE
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. IIpoaykTbl OpoxkeHUs U UX
UCIIOJIb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHU3MBl. Orarbl DHEPreTUYECKOrO oOMeHa.
[ToaroroButenbHbld  dTan. [uKOIU3 — OECKUCIOPOJHOE PACIICTUICHHE
TJIFOKO3BI.

buonorudeckoe okucieHre, WM KIETOYHOE AblxaHue. Poiab MuTOXOHApUIA
B Ipoleccax OHOJOTMYECKOro  OKucieHus. Llukinumdeckue  peakiuu.
OxucnutensHoe GdochopunupoBanue. OIHepeus MmeMOpaHHo20 2epadueHma
npomorno8. Cunmesz ATD: paboma npomounnoii AT®-cunmaszel. [Ipeumyiecta
a’poOHOr0 myTH OOMEeHa BEHIECTB IMepea aHa’poOHBIM. DPGHEeKTUBHOCTD
SHEPTreTHYECKOTO 0OMEHa.

JdeMoHCTpamuu

IToptpetsr: Ix. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmumper m  cxembl: «®DotocuHTE3», «DHEPreTUYECKU  0OMEHY,
«buocuntes 6enka», «CtpoeHue GpepMenTa», « XeMOCHHTE3Y.

O6opynoBanue: CBETOBOU MHUKPOCKOTI, o0opynoBaHue TUISt
MIPUTOTOBJICHHS IOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas paGora «/3yueHue KATaJIUTHYECKON AaKTUBHOCTHU
dbepMeHTOB (Ha TPUMEPE aMIJIa3bl UITH KaTadasbl).

JlaGopaTtopHas paGora «/3ydeHune ¢GEepPMEHTATHBHOTO pAaCIICTUICHUS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHas pabdora «CpaBHeHHe TpoiieccoB (OTOCHMHTE3a U
XEMOCHUHTE3a.



JlabopaTopHas pa6ora «CpaBHEHUE MIPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBeHHasi HH(pOpMaLus U peajin3anus eé B KJIeTKe

Peakumun wmartpuuyHoro cuHresa. [lpuHUOMI KOMIUIEMEHTapHOCTH B
peakuusaX MaTpUYHOrO cuHTe3a. Peanmu3ainus HacnencTBEHHOW WH(pOpMAaIUu.
I'eneTnyeckuii kox, ero cBoicTBa. TpaHckpunuus — MatpuuHblii cuaTe3 PHK.
[IpyHIUIIBI ~ TPAHCKPUIILIMU:  KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTD,
acuMMeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe.
Hexooupyrowue PHK.

Tpancnsuusa u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese
O0enka. YcnoBus OuocunTeza Oenka. KomupoBanue amuHOKucCIOT. Ponb
pubocoM B OMocHuHTE3€E OelKa.

Cogpemennvle npedcmasgnenusi 0 cmpoenuu 2eHos. Opranuszanusi reHoma y
MPOKAPUOT U FYKApPHUOT. Peryinsiiusa akTMBHOCTH I'€HOB Y MPOKapHoT. ['unoresa
onepoHa (®. XKakob, XK. Mano). MonrexynsapHvie mexanuzmvl SKCHpeccuu 2eHo8
y aykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enosg. Perymsius
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycel — HexneTouHble (OPMBI KU3HM U OOJUTaTHBIE Mapa3UTHI.
CtpoeHne TpPOCTHIX M CIOXKHBIX BHUPYCOB, PETPOBHUPYCOB, OakTepuodaros.
Kuznennviti yuxn JHK-cooepocawux supycos, PHK-cooepacawux eupycos,
baxmepuogazos. ObpamHnas mpancKpunyus, pegepmasd, UHmezpasd.

Bupychple 3aboneBaHusi 4enoBeKa, JKMBOTHBIX, pacteHuit. CIIN/I,
COVID-19, commanpHble U1 METUIIMHCKHE MTPOOIEMBI.

Buoungopmamura: unmeepayus u anaruz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudyeckux oauuwix. Hanomexnonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @ynkyuu  oOenxkos. Cnocobvl Odocmasku
JIeKapCcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Koubios, /1. Y. IBaHOBCKHIA.

Tabmuiel M cxembl: «buocuHTe3 Ocnkay, «l'€HETMYECKHUH KOI»,
«Bupyco», «bakrepuodarmy.

IIpakTuueckas padora «Co3aHnre MOJIEIA BUPYCay.

Tema 8. ’JKusHeHHBbIN HUKJ KJICTKHU

Krnerounsrit 1muki, ero mepuoabl W perymsmus. Uutepdaza m MHUTO3.
OcobOeHHOCTH TIPOIIECCOB, MpOTeKaromuX B uHTEepdase. [lonroroBka KieTku K
nenenuto. llpecunreTnyueckuii  (MOCTMUTOTUYECKHUM), CHUHTETHUYECKUUA U
MMOCTCUHTETUYECKUH (TPEMUTOTUYECKH ) EPUOIbI HUHTEP(DA3BI.



Martpuunsiii cunre3 JJHK — perumkanus. [Ipunnuns! permukanun JJHK:
KOMIUJIEMEHTAPHOCTh, TMOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAIIIEIBHOCTD.
Mexanusm perumnkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapUOTHUI. JIUTIOWAHBIA U
rariouaHbld  Habopel XpomocoM. ['omosiornuHbie XpomMocowmbl. [lonoBbie
XpPOMOCOMBI.

Henenne kietku — Muto3. CTagud MUTO3a W MOPOUCXOJAIINE B HUX
npoueccel. Tunsl Mmuto3a. KapuoknHes n nuToknHe3. buosornyeckoe 3HauyeHue
MUTO3A.

Perynsuust MUTOTHYECKOTO IUKIIA KIETKU. [IporpamMmmupyemasi KjaeTouHas
rudesb — anornTos.

Krnerounoe sipo, XxpoMocoMbl, pyHKIIMOHAIbHAsE T€HOMUKA. Mexanuzmbl
npoaugepayuu, ouggepenyuposku, cmapenus u eubeau kiemox. «l{ughposas
KlemKkay» — OuourH@opmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuipl u cxembl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocom», «Permkanus JHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenapatbl: «MuHT03 B
KJIETKaX KOpEIIKa JIyKa.

JlabopaTtopHnass  pabora  «/3yueHue XpoMOCOM Ha  TOTOBBIX
MHUKpPOIIPENapaTax».

JlabopaTopHass paGora «HaGmromenwe wmuTo3a B KJIETKaX KOHYMKA
KOpEIlIKa JyKa (Ha TOTOBBIX MUKpOIIpErapaTax).

Tema 9. CTpoenne u pyHKIIUM OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTPOCHHS H  JKHU3HENESITEIbHOCTH  OJHOKJIETOYHBIX
OopraHu3MoB. baktepuu, apxew, OJHOKIETOYHBIE TPHUOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYrye NPOTUCTHI. KOJIOHWAIbHBIE OPraHU3MBI.

B3anmocCBsa3p 4yacTell MHOTOKJIETOYHOIO OpraHu3Ma. [KaHHW, OpraHbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocTas.

Tkanu pacrenunil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeIbHAasl,
MOKPOBHAsI, POBOJIAIIASl, OCHOBHAsI, MexaHnueckas. OCOOEHHOCTH CTPOEHUS,
(bYHKITUH U pacToNoKeHUs TKAaHEH B OpraHax PacTCHHIA.



TkaHu >KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKaHEH: SMIUTEIHNANIbHAS,
COCIMHUTENbHAsA, MbIlIeuHas, HepBHasi. OCOOCHHOCTU CTPOCHUS, PYHKUUN U
PacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble U T€HEpAaTUBHBIE OpraHbl pacteHuid. Opransl u
CHUCTEMBbl OpPraHOB JKHMBOTHBIX W 4eynoBeka. DYHKUHWM OpPraHOB W CHUCTEM
OpPraHoB.

Onopa tena opranu3moB. Kapkac pacrenuii. CKeneTbl OAHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyXHbIii U BHyTpeHHUH ckeneT. CTpoeHue u
THIIBI COCIUHECHUS KOCTEH.

JIBrokeHue OopraHu3MoB. JIBMJKEHUE OJHOKIETOYHBIX OPraHU3MOB:
aMEO0ouIHOE, KTYTUKOBOE, pECHUYHOE. J[BMYKEHUE MHOTOKJIETOUHBIX PACTCHUM:
TPONU3MbI M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranm3moB. llornomenne BOAbL, YIJIEKHCIOTO Tras3a H
MUHEpPAIBHBIX BEUIECTB pacTeHUsiMU. [IuTaHue >KkMBOTHBIX. BHyTpumosocTHOE
U BHYTPUKJIETOYHOE TuieBapeHue. [IuTtaHue MO3BOHOYHBIX KUBOTHBIX.
OTtnensl MUIIEBAPUTEIHHOTO TpakTa. [TumeBapuTenbHbIE JKeJe3bl.
[TumeBapurenbHas cucTeMa 4ejaoBeKa.

JIlpixanue opraHu3MoB. JIpIxaHue pacTeHuil. JIpIXaHWe IKUBOTHBIX.
Huddy3us razoB yepe3 moBepxHOCTh KiIeTkH. KoxkHoe apixanue. JlpixaTenpHas
noBepxHocTh. JKabepHoe u J€royHoe apixaHue. JIpIXaHWe T03BOHOYHBIX
KUBOTHBIX M 4YEJOBEKA. OBOJIOIMOHHOE YCJIOXXHEHHE CTPOCHUS JETKUX
MMO3BOHOYHBIX JKHMBOTHBIX. JlpIXaTenbHash cHCTeMa 4YeJoBekKa. MexaHu3M
BEHTWISLMM JIETKUX Yy MNOTUHL W MJCKONMUTAIONIUX. Perynsius JapIxaHus.
JIpIxaTeabHbIC 00BEMEL.

TpaHCcOpT BEMIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI PACTECHUM.
TpaHCOpT BELIECTB y KHUBOTHBIX. KpOBEHOCHass cucremMa M €€ OpraHbl.
KpoBeHocHass cucrtema MO3BOHOYHBIX KHMBOTHBIX U denoBeka. Cepaile,
KPOBEHOCHBIC COCYIBI W KpOBb. Kpyrum KpoBooOpaIieHus. IBOTIOINHUOHHBIC
YCIIO)KHEHHUSI CTPOEHHS KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX.
Pabota cepamna u e€ perymnsaius.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenue y
KUBOTHBIX. CokpaTtuTenbHble Bakyosu. Opranbel BbiAeiaeHUs. DPuabTpaims,
CeKkperns H o0paTHOE BcachlBaHHME KaK MEXaHHU3Mbl pabOThl OpPraHoOB
BolieieHHs. CBsA3b TOJOCTH TeJla C KPOBEHOCHOW U  BBIACIUTEIBHON



cucTeMamu. BpineneHne y NO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [loukw.
Crpoenune u pyHkironupoBanue Hepona. OOpa3oBaHHE MOYH Y YEJIOBEKA.
3anmTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M LMCTHI MNPOCTEHIIMX. 3alldTa y MHOTOKJIETOYHBIX pPACTEHUU.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBL.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX IPOU3BOJIHBIE.
3amuTa opranu3Ma ot Oosie3nelr. IMMmyHHas cuctema venoBeka. KineTouHslii u
IYMOpPaJIbHBIH UMMYHUTET. BpoXKAEHHBI M MpUOOpPEeTEHHBIN crierupuyecKuii
UMMYHUTET. Teopusi KIIOHAJIbHO-ceaeKTuBHOro nMMmyHuteta (I1. Dpmux, G. M.
bepuer, C. Tonerasa). BocnamurenbHble OTBEThl OpraHu3MoB. Ponib
BPOXKIAEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocte M peryiasiuuds y OpraiusMmoB. Pasapaxkumocts y
OIHOKJIETOYHBIX OpraHu3moB. Takcucel. PazgpaxumocTs W perynsuus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuasi cucrema u pednexkropHas peryisius y >XKMBOTHbIX. HepBHas
cucteMa M €€ OTAENbl. OBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pednekc u pednexropnas nyra. bezycinoBHble U ycI0BHBIE pehIEKCHI.

['ymopanibHas peryisnus U SHIOKpPUHHAsI CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKene3pl HSHAOKPUHHOM CUCTEMBI M WX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3aumocBs3b HEpBHOM M SHIOKpUHHOM cucteM. [ umnotamamo-runodusapHas
cucTema.

JdeMoHCTpanuu

[Toptper: U. I1. I1aBios.

Tabnuuel u cxembl: «OIHOKIETOUYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumny», «lIpocreimney, «OpraHbl HBETKOBBIX PACTEHUII»,
«CucTeMbl OpraHoB I03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», « Tkanu pactenuit», «KopHesble cucteMbl», «CTpoeHue crediisy,
«CTpoeHue JMCTOBOM IMIACTUHKWY», « TKaHU KUBOTHBIX», «CKENEeT 4eloBEeKay,
«IInmeBapurenbHas cucremMa», «KpoBeHOCHas cucrema», «J/lpIxarenbpHas
cuctema», «HepBHas cucrema», «Koxa», «Mplmeuynas  cHCTEMaY,
«BpigenutenbHas cucremay, «JHIOKpUHHAsE cuctemay, «CTpoeHuEe MBIIIIbI,
«Ammynutery, «KumedHononocTHeie»y, «CxeMa MUTAHUS  PACTEHUI»,
«KpoBEeHOCHBIE CHCTEMBI IO3BOHOYHBIX >KMBOTHBIX», «CTpO€HHE TUApPbBI»,
«CtpoeHue miaHapumn», « BHyTpeHHee CTpoeHue A0KAEBOro yepBs», «HepBHas
cucreMa pwiO», «HepBHas cuctema gsarymku», «HepBHas —cucrtema



npecMbikatonuxcsi», «HepBHas cucrema nrtuny, «HepBHas cucrema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOIIpenapaThl OJHOKIETOUHBIX
OpraHu3MoOB, MHKpOIpenapaTbl TKaHEW, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIWU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIC IK3EMIUIAPhl KOMHATHBIX pacTeHUH, repoapuu
pacTeHUl pa3HBIX OTAEJIOB, BIAXHBIE TMpEMapaTbl >KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJIJIEKIIMH OECIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJOBEKa,
obopyioBaHue ISl JAEMOHCTpAIlMd TMOYBEHHOTO M BO3AYIIHOTO IHUTaHUS
pacTeHuii, pacileryieHuss Kpaxmanga U O€JKOB MoJ JeUcTBHEM (EepMEHTOB,
o0opy/loBaHME IS JICMOHCTpPAIIMM OIBITOB [0 HU3MEPEHUIO >KU3HEHHOU
€MKOCTH JIE€TKUX, MEXaHU3Ma JIbIXaTeNbHbIX JABWIXKCHHUM, MOJIETH TOJOBHOTO
MO3Ta pa3InYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaGopaTropHasi padora «3yueHue TKaHeU >KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoXeHNe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buael Oecriooro  pa3MHOXKEHUS: TOYKOBaHUE, CHOPYJISLUA,
dparMeHTanus, KIOHUPOBAHHE.

ITonoBoe pazmHokeHue. [lonoBbie KIETKH, WM rameTel. Meio3. Ctaauu
Mmeno3a. lloBenenne xpomocom B Menose. Kpoccunrosep. buonorumdeckuii
CMBICJI MEHO03a U MOJIOBOTO Tporecca. Meno3 U ero MecTo B KU3HCHHOM LIHKIIC
OpraHU3MOB.

[Ipen3aponpimieBoe pa3putve. ['ameToreHe3 y >KUBOTHBIX. I[losoBBIE
xene3pl. OOpa3zoBaHWME U pa3BUTHE IMOJOBBIX KiIeTOK. CrnepMarorenes W
ooreHes. CTpoeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpeHne W AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrmocoObBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJIOTHUS —
HayKa O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — oOHa u3 2naeuvix npooiem
amobpuonoeuu. Kouyenyus mopgoeenos u moodeau mopghozeneza. Cramuu
sMOpHOTeHe3a KUBOTHBIX (Ha mipuMmepe Jsarymku). JlpoOnenune. Tumbl
npoOsieHus.  [lemepmuruposanHoe U HeOePMUHUPOBAHHOe  OpobJieHuUe.
bracmyna, munvr 61acmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIMTAIONIHX.
3apojpliieBble  JUCTKU (racTpyisiuus). 3akiajgka OpraHoB U TKaHEW U3
3apOJBIIIEBBIX JIMCTKOB. B3anMmHOe BiusHME YacTeil pa3BUBAIOIIETOCS



3apojpiiia (AMOpPUOHANIbHAS UHAYKIMS ). 3aKiIaKa MJaHa CTPOCHUS )KUBOTHOTO
KaKk pe3ylbTaT MEepaApXUYECKUX B3aUMOJCUCTBUM TIe€HOB. BimsHue Ha
AMOpPHOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CPEbl.

Poct u pa3Butue xuBoTHBIX. [locTamMOproHaneHbil nepuon. Ilpsmoe u
HempsiMmoe pas3Butue. PazButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX XWBOTHBIX. BHOJIOrMYeCKOE 3HAYEHHE MPSMOTO U HEMPSIMOTO
pa3BUTHS, UX PACTIPOCTPAHEHHUE B MPUPOAE. THUIBI pocTa )KUBOTHBIX. DAKTOPHI
perysiliik  poCTa KUBOTHBIX M uyejoBeka. CTaguu MOCTIMOPHOHAIBHOTO
pa3BUTHS y )KUBOTHBIX U yenoBeka. [lepuonbl oHTOreHe3a uenoBeka. CtapeHue
U CMEPTh KaK OMOJIOTHYECKHUE TTPOIIECCHI.

Pasmuoxenue u pasutue pactenuil. 'ameroputr u cnopodut. Meiio3 B
KU3HEHHOM IMKJIe pacteHuid. OOpa3zoBaHue CIOp B TMpolecce Meio3sa.
l'ametorene3 y pacteHuil. OTIOAOTBOPEHHE U PA3BUTHE PACTUTEIbHBIX
OopraHu3MoB. J[BOiHOE OTUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTHUE CEMEHH.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdeMoHCcTpamuun

IToptpetsr: C. I'. Hapamwun, X. [IIneman.

Tabnuuel u cxembl: «BereratnBHoe pa3MHOXKeHHE», «TUIBI OECHOIOTO
pasMHOXEHUD», «Pa3MHOXkEHHE XITaMHUIOMOHAIb», «Pa3sMHOKEHUE DBIJICHBDY,
«PazmHOXkeHne  ruape», «Meno3», «XpomocoMbl»,  «l'ameTroreHes,
«CTpoeHue AULEKIETKH U CIIEpMATO30U1a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«IIpsamoe m HempsiMoe pa3BUTHE», «Pa3BUTHE MaMCKOro Xyka», «Pa3Buthe
capanum», «Pa3BuThe IArymkn», «JlBOWHOE OIIOAOTBOPEHUE Y IBETKOBBIX
pacteHuit», «CTpoeHUE CEMSH OIHOAOJBHBIX U ABYAOJBHBIX pPAaCTCHUN»,
«OKW3HEHHBI [MKJI MOPCKOW KamycTh», <«JKU3HEHHBIM [UKI MXay,
«OKHW3HEHHBIN HUKJIT MATOPOTHUKAY, «KU3HEHHBIN IIUKIT COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIPEMApaThl SUICKICTOK U
CIIEpMAaTO30MI0B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGoparopHasi pabGora «l3ydyeHue CTpOCHHS TMOJOBBIX KIJIETOK Ha
TFOTOBBIX MUKpPOIIpEeHapaTaxy.

IIpakTnueckass padora «BbIsiBIeHHE MPU3HAKOB CXOJCTBA 3apObIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas padora «CTpoeHHE OpPraHOB PA3MHOMKEHHS BBICIIUX
PaCTEHHIN.



Tema 11. I'eHeTKa — HayKa 0 HACJEACTBEHHOCTH M HM3MEHYMBOCTH
OpPraHu3MoOB

Hctopus cTaHOBIEHUS M pa3BUTHS TEHETHKM Kak Hayku. Pabotsl I
Menpens, I'. ne @pusa, T. Moprana. Poip 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTUHU
renetuku. Pabotel H. K. KonbrioBa, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumogeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE TIOHATUA W CHUMBOJIBL. [ OMOJIOTUYHBIE
XpPOMOCOMBI, AJJICJIbHBIE T'€HbI, aJbTEPHATHUBHBIC NMPU3HAKHU, JTOMUHAHTHBIA U
PELECCUBHBIN MPHU3HAK, TOMO3UI0Ta, T€TEPO3UTr0Ta, YUCTas JIMHUS, THUOPHUIDI,
reHotun, ¢eHotun. OCHOBHBIE METOJIbI TEHETUKHU: THUOPUAOIOTUUCCKUM,
LUTOJIOTUYECKHI, MOJIEKYJIIPHO-TEHETUYECKHU .

JdemoHcTpanumn

IToptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. N.
Basuiios, A. H. benosepckuit, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuuel u cxembl: «MeToAbl TEHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGopaTtopnas paGora «J/Ipo3oduia Kak OOBEKT TI'E€HETUYECKUX
UCCIIEIOBAaHUIY.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpuanoe ckpenuBanue. [lepBeiii 3akoH MeHaens — 3aKoH
eAMHO00pa3usi TUOPUIIOB TMEpPBOTO MoKojJeHus. [IpaBuino AOMHHHMpPOBAHUS.
Bropoit 3akoH Menaensa — 3aKkOH pacuieIuieHus npu3HakoB. L{utomornueckue
OCHOBBI MOHOTHOPUTHOTO CKpEIIMBaHus. [ MIOTe3a YUCTOTHI raMer.

AHaJIM3uUpyoIee CKpEUIUBAHUE. [IpomexxyTouHBIM Xapakrep
Haclie10BaHus. Paciiernienue Npu3HakoB P HEITOJIHOM JOMUHUPOBAaHUMU.

HuruOpuaHoe ckpemuBanue. Tpetudt 3akoH MeHaens — 3aKoH
HE3aBUCMMOIO  HACJIEIOBaHWs  NpPU3HAKOB.  lluTonmormyeckue  OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.

Cuemiennoe  HaciemoBanue  npu3HakoB. Pabotet  T. Moprana.
CuenyieHHOE HACIEJOBaHUE TIE€HOB, HAapYyIICHHE CLEIJICHUS MEXAY I'€HAMH.
XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH.

I'enetuka nosna. XpoMOCOMHBIA MEXaHU3M ONpeIeSICHHs TT0J1a. AyTOCOMBI
U TIOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli W  TE€TEPOTaMETHBIM  MOJ.
['eHeTnueckass CTpyKTypa NOJIOBBIX XpoMoOcoM. HacnenoBanue npu3HAKOB,
CLEIIJIEHHBIX C MOJIOM.



l'enotunn kak wnenoctHas cucrema. llmenoTponuss — MHOKECTBEHHOE
JNeUCTBUE TeHAa. MHOKECTBEHHBIN ajulelin3M. B3auMOIEeNCTBUE HEAJUIEIBbHBIX
reHoB. KoMmmiementapaocts. Onucras. [lomumepusi.

I'eHeTnuecknil KOHTPOJIb PAa3BUTUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3HOJOTHUECKUX MPOIIECCOB, MOBEJACHUS U KOTHUTUBHBIX (DYHKIIHM.
['eneTnueckre MeXaHU3Mbl CHUMOHMOre€HE3a, MEXaHM3Mbl B3aMMOJEHCTBUSA
«XO3SIMH — TMapas3uT» M «XO35MH — MHUKpOOMOM». ['€HeTHYecKHue acneKThl
KOHTPOJISI U U3MEHEHHUs HACJIeICTBEHHON MH(OpPMAIIMU B MOKOJEHUSAX KIETOK U
OpPraHu3MOB.

JdemMoHcTpanumn

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

Tabmuuper u cxembl: «llepBblii U BTOpO 3akoHbl Menpnens», «Tperuit
3akoOH  Mennensa», «AHanuzupytoumiee  ckpemuBaHuey, — «HemnomHoe
JOMHUHHUpOBaHUE», «CIIEJIEHHOE HAaclel0BaHWE NPU3HAKOB Y JIPO30(HUIBI»,
«l'enetuxka mnomay», «Kapuorun yenoBeka», «Kapuotum apo30Quib»,
«Kapunotun nrTump», «MHOXKECTBEHHBIM —aenu3sm», «B3zaumonencrTBue
TE€HOBY.

O6opynoBanue: MoOAENb [JIs JEMOHCTpAIlMM 3aKOHOB €IMHO00pa3us
rUOpUIOB TIEPBOTO TMOKOJICHHS W pACHICTUICHHS TPU3HAKOB, MOJEIb JUIs
JEMOHCTPAallMA 3aKOHA HE3aBUCHMOI'O HACJIENOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPALMU CLEIJICHHOIO HACJIeIOBaHUs IIPU3HAKOB, CBETOBOM MMUKPOCKOI,
MUKpomnpemnapart: «Jpo3odumnay.

IIpakTuyeckass padora «M3ydeHwe pe3yJbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IlpakTuyeckass padora «l3yueHue pe3yabTaToB JIUTHOPUIHOTO
CKpEIINBAHUS Y IPO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeasl npu (GopmMupoBaHUU (GEHOTHIIA.
N3menunBoCTh npu3HAKoB. KadecTBEHHbIE M KOJWYECTBEHHBIE IPU3HAKMU.
Buapl ”3MEHUNBOCTH: HEHACIICICTBEHHAS U HACJIECACTBEHHAS.

MoaundukannonHass HW3MEHYHBOCTh. Ponb cpeasl B (OpMHUpPOBAHUU
MOAU(PUKAITMOHHON VM3MEHUYHUBOCTH. Hopma peakuuu MPU3HAKA.
Bapuaumonnsiii psng u BapuanumonHas kpubasi (B. Horanncen). CpolicTBa
MOAU(PUKAITMOHHON H3MEHYNBOCTH.



I'eHoTHIIMUECKAs W3MEHYUBOCTb. CsoiicTBa T€HOTUIIMYECCKOU
W3MCHYMBOCTH. BHABI T€HOTHIIMYSCKOM M3MEHYMBOCTH: KOMOWHATHBHAs,
MYTallMOHHAS.

KomOunaTuBHas M3MeHYMBOCTh. Meio03 M T0JIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON HM3MEHYHMBOCTH. PoOJIb KOMOMHATMBHOM W3MEHUYMBOCTH B
CO3/IJaHUH TEHETUUYECKOT0 Pa3Ho00pa3us B Mpeiesiax OJHOTO BUA.

MyTannoHHass U3MEHYMBOCTh. BHIbl MyTalui: r€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE MW WHAYUUMPOBAHHBIE MyTaUUW. SnepHble W
nuToriasMaTuyeckue Myranuu. CoMmaTHyecKHMe ¢ MOJIOBbIE  MYTAllUH.
[TprunHbBl BOBHUKHOBEHUSI MyTallMid. MyTareHbl U UX BIIMSIHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAalIMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacneacTBeHHoU u3MeHunBocTH (H.U. BaBuiioB). BuesnepHas "3aMeHYMBOCTh U
HACJICICTBEHHOCTb.

Dnueenemuxa u d>NUCEHOMUKA, POdb INUSCHEMUYECKUX (HaKmopos 6
HACIe008aAHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w  cxembl: «Buapl u3MeHuuBOCTHY», «MoaudukanroHHas
W3MEHUYHUBOCTDY, «KomOuHaTuBHAS U3MEHUYHUBOCTDY, «Merio3y,
«OmnonorBopeHue», «l'eHeTndeckue 3a0oyieBaHUsA  4ejoBeka», «Buasbl
MYTaIAn.

O6opynoBaHue: KUBBIC U TepOAPHBIC PK3EMILIAPHI KOMHATHBIX PACTCHHM,
pucyHk# (potorpadun) KUBOTHBIX C Pa3IUIHBIMU BUJIAMH HU3MEHUUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(GUKAITMOHHONW HW3MEHUYMBOCTH. [locTpoeHue BapHAllMOHHOTO psifa U
BAPHUALMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtanuu Yy Japo3oduibl (HA TOTOBBIX
MHUKPOIIpEnapaTax)».

Tema 14. I'eneTHKa yejioBeKka

Kapuotun yenoseka. MexayHapoaHas rmporpamMma MCCII€IOBaHUS F€HOMA
yejmoBeka.  MeToApl  HW3YyYEHHSI TEHETHKH 4YEJIOBEKA: T'E€HEaJOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTCHETUUECKUM, MOMYJISITUOHHO-CTATUCTUYECKH U,
MOJICKYJIAPHO-TEHETUYECKHI. CoBpemMeHHOE OIPEJICIICHUE FeHOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHWE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-anamu3a. HacmeacTBeHHble 3a0ojeBaHMS  YeloBeka. ['CHHBIE U
XpOMOCOMHBIE  OOJIe3HH  YeJIOBEKa. bonesnn ¢ HacimeaCTBEHHOU



MIPEAPACTIOJIOKEHHOCTHIO. 3HayeHue MEIUIUHCKON TEHETUKH B
MPENOTBPAIICHUH U JICYEHUU F€HETHYECKUX 3a00JieBaHMI yenoBeka. Meauko-
TEHETHYECKOE KOHCYJIbTUPOBAHUE. CtBOJIOBBIE KJIETKH. [TonsiTue
«TEHETHYECKOTO Tpy3a». OTHYECKUE acHeKThl MCCIeAOBaHUNW B 00JacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue (akTOpbl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecKoMy W XUMHUYECKOMY  3arpsi3HEHUIO  OKpYXKarolled  cpesbl.
I'eneTndeckas mpeapacnosoKEHHOCTh YETOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuiel u cxembl: «KapuoTur yenoBekay, «MeToIbl U3yUYeHHS] TEHETUKHU
yesioBeKay, «I eHeTnyeckue 3a001eBaHus YEIOBEKA.

IIpakTnuyeckas padora «CocTaBlIEHHE U aHAIU3 POJLOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukaius U CEJIEeKUMs. 3apOKJICHUE CEJCKIUH U JIOMECTUKAIWHU.
Yuyenne H. W. BaBunoBa o llenTpax mNpoUCXOXKIEHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHHil. Poib cenekiuu B CO3/JaHMU COPTOB PACTEHUM M TOPOT
#KUBOTHbIX. CopT, MOpoaa, IUTaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaciencTtBeHHOW wu3meHunBoctd H. WM. BaswioBa, ero 3HaueHue s
CEJICKIIMOHHON PaboTHI.

Metoasl cenekMOHHONW paboThl. MCKyCCTBEHHBIH OTOOpP: MAacCOBBIM U
UHAUBUAYATbHBIM.  JTanmbl  KOMOMHAIMOHHOW  cenekuuu.  McnbiTanue
npou3BoaUTENEeH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OIEHKU
¢dbeHOTHIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIbio aHanu3a JIHK.

HckyccTBeHHBIM  MyTareHe3 KakK METOJ[  CEJICKIIMOHHOW  paOoTHI.
PaguanmoHHbli YW XMUMHWYECKMHW MYyTarcHe3 Kak HWCTOYHHUK MYTalud ¥y
KyJIbTYpHBIX (pOpM OpraHu3MoB. Mcrmonb30BaHHEe T€HOMHOT'O PEIAKTUPOBAHUS
1 MeTos10B pekomOuHanTHBIX JIHK s momydenus ncxomHoro martepuania s
CEJICKIUU.

[Tonyuenue MTOJIUTLIOUIOB. BnayrpuBnnoBas ruopuIn3aus.
brnuskopoacTBeHHOE  cKpemuBaHuWe, WM MHOpuauHr. HepojactBeHHOE
CKpelllMBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Vcnonb3zoBanue
reteposuca B ceneknun. Otnanénnas rubpuamsanus. [Ipeogonenue Gecrioaus
MEKBHUJIOBBIX THUOPUIOB. JOCTHMXKEHHUS CENeKUUU PACTEHUNA U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U U3YyYEHHE T€HETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU
U UX JUKUX poAuyed JUisi CO3JaHUsl HOBBIX COPTOB U THOPHUIOB



CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. H3yuenue, coxpanenue u ynpasieHue
CCHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIOBbIX
HCUBOMHBIX 6 YENAX YIYYUIEHUS CYUeCmEYIOWuUx U CO30aHusi HOBbIX NOpPOO,
JUHULL U KpPOCCO8, 6 MOM HYUCIe C HNPUMEHEHUEeM COBPEMEHHbIX Memooos
HAYYHbIX UCCIe008aHUL, NePed0sbliX udel U NepCneKmMuUGHbIX MEeXHON0UU.

JdemoHcTpanumn

Iloptpersl: H. W. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumpt u  cxembl: «lleHTpBl TPOUCXOXKIECHUS W MHOr00Opasus
KYJbTYPHBIX PAacTE€HHI1», «3aKOH TOMOJIOTUYECKUX PSIJ0B B HACJIEIACTBEHHOMU
U3MEHUUBOCTHY», «Metoasl cenekuuny, «OtTnanéHHas TrUOpUIU3ALMSY,
«MyTtarenes».

JlabopaTtopHas pabora «l3yueHHe COpPTOB KyJbTYPHBIX PACTCHUH U
MOPOJI TIOMAITHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydueHre METOJI0B CEJIEKIIUU PACTCHUI.

IIpakTnueckas padora «lIprBrUBKa pacTeHHII.

IKcekypceusi «OCHOBHBIE METOABI M JOCTH)KEHUSI CEJIEKUUU PACTEHUN H
KUBOTHBIX  (HAQ  CEJIEKIIMOHHYIO  CTaHIUIO, wieMeHHyro  (epwmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAasA OMOJI0TUA

OOBEKThI, UCTIONB3yeMble B OMOTEXHOJIOTHUH, — KJIETOYHBbIE M TKAHEBBIC
KyJIbTYypbl, = MHKpPOOPraHWU3MbI, = HUX  XapaKTEpPUCTUKA. TpaaulmoHHAas
OMoTexXHONOTHA: XJeOoNeYeHue, TMOMyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOAENUE. MukpoOuonornueckuii cunre3. OOBEKTHI MHKPOOHMOIOTHMYECKHUX
TexHojorui. [Ipon3BoacTBO OeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TeXHOJOTMH U MHCTPYMEHTOB I1I€JEHAINIPABIECHHOIO U3MEHEHUS
U KOHCTPYUPOBAaHHMS TE€HOMOB C LEJIbI0 IMOJY4YEHHUS OpPraHu3MOB MU UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIHNECS B IPUPOJI€ OMOCUHTETUUECKUE
My TH.

Knerounas naxxenepus. MeTonsl KyJbTypbl KIIETOK U TKAHEH PACTEHUN U
KUBOTHBIX. KpuobGanku. ComaTtudeckas ruOpuaM3alMs W COMATUYECKUU
smOpuorene3. Mcmonp3oBaHue Tariou0B B CENEKIUU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. Hcnonvszosanue  MOHOKIOHANbHBIX u
NOJIUKNOHANIbHBIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIUsT ~ SWIEKIETOK W KJIOHUPOBAaHWE  KUBOTHBIX.  MeTox



TPaHCIUIAHTALMU SAEP KIETOK. TexHonozuu 0300posnenus, KyI1bmusuposanus u
MUKPOKAOHANbHO20 PAZMHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasl W TeHHasg HMHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha U
koHcTpyupoBanue  pexomOuHantHeix JIHK.  Cosdanue  mpanceennwix
opeanuzmos. JlOCTHKEHUS ¢ TEePCHEKTUBBI XPOMOCOMHOW M TE€HHOM
MHXEHEPHUH. DKOJIOTMUYECKUE U ITUYECKHUE MPOOJIEMbl TeHHON MHKEHEPUH.

Menuuunckue OuorexHonoruu. IloctreHomHas nudpoBas MeAUIMHA.
[MIIP-nuarnoctrka. MeTaOOJIOMHBI aHAIW3, TEHOLICHTPUUECKUN aHaIu3
IpPOTEOMA YEJIOBEKA [JIsi OLIEHKUM COCTOSIHHUSI €ro 310poBbs. lcmoib3oBaHue
CTBOJIOBbIX KJeTOK. TapretHas tepanus paka. 3D-OuounxeHepus yis
pa3paboTKu (yHAMEHTAJbHBIX OCHOB MEAUIMHCKUX TEXHOJIOTHH, CO3AaHUs
KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHTA U
ckadonauHra 115 pelieHus 3a1a4 MepCcoOHaTU3UPOBAHHON MEIUIIMHBI.

Coznianre BEKTOPHBIX BaKIMH C IEJIbI0 0OecrieueHnss KOMOMHUPOBAHHON
3amuThl 0T Bo30ynureneit OPBU, ycranoBieHne MoOJEKyIsIpHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BuUpYyCOB, BBI3BIBAIOIIUX  0CO00
oIacHbIe 3a00JIEBaHUS YEJIOBEKA U KUBOTHBIX.

JleMoHCTpamuu

Tabmuupt wu  cxembl:  «Vcmonp3oBaHWe ~ MHUKPOOPTaHU3MOB B
IIPOMBIIUIEHHOM  IPOU3BOACTBE», «KiletouHas  uHXKeHepus», «l'eHHad
UHXCHEPUSD.

JlabopaTopHas padota «l3yueHrne 0o0bEeKTOB OMOTEXHOIOTHNY.

IIpakTuyeckasi padora «IlonydeHue MOJTOYHOKHUCITBIX IPOTYKTOBY.

JKeKypeusi «bUoTeXHONOrUsT — BaKHEWINAas MNPOW3BOAMUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE ITPOU3BOJICTBO )».



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeIHero oOmiero oOpa3oBaHUs: JMYHOCTHBIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHHS MPOTPaMMBbl IO
OMOJIOTMH BBIICJICHBI CIEAYIONIME COCTABIISIIONINE: OCO3HAHNE O00YYarOIUMUCS
POCCUNCKOM TPa)KJaHCKOM HUIAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOSITEJILHOCTH M CaMOOIIPEACICHUIO, Haluyue mMomueayuyu K OOYyUYEHHUIO
OMOJIOTHH, YeleHanpaesieHHoe passumue BHYTPECHHUX YOSKICHUN TUYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKHX TPAIUIMK pPa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  O0YYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCM  JACATENILHOCTH  IIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CUCTEME OWOJIOTHYECKOro OOpa3OBaHUS, Haluyue
npasoCco3HaHus HKOJOTUUYECKON KYIbTYpPBl, CHOCOOHOCMU Ccmasums 1EId U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHMS IPOrpaMMbl IO  OHOJIOTUU
JOCTUTAIOTCS B €JMHCTBE Y4YeOHOW M BOCIHMTATEIBHON JESITENIbHOCTH B
COOTBETCTBUM C TPAAULIUOHHBIMU  POCCUICKHMMHU  COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, HPHUHSITHIMU B
oOIIecTBE MpaBUJIaMU M HOPMaMM TIOBEJACHHS M CIOCOOCTBYIOT IpoIeccam
CaMOITO3HAHMS, CAMOBOCIIUTAHHMS M CaMOpPAa3BUTHS, DPAa3BUTHS BHYTPEHHEH
NO3ULIMK JIMYHOCTH, NMATPUOTHU3MA U YBAXKEHUS K 3aKOHY U IMPAaBOMOPAJIKY,
YeJIOBEeKY TpyJa U CTaplIeMy MOKOJEHHUIO, B3aUMHOTO YBaKECHHS, OEpPEKHOTO
OTHOILIEHUSI K KyJIbTYpPHOMY HACIECIHIO M TPAJAUIMUAM MHOTOHAIIMOHAIBHOIO
Hapona Pocculickoit @enepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIOCOOHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHOW BHYTPEHHEW TMMO3UIMEH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IEHHOCTSM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KMU3HEHHOrO0 ONbITa W OMNbITa JIESITEJIBHOCTH B Mpoliecce
peanu3aii OCHOBHBIX HAIpPAaBICHUN BOCIUTATEIBHON NESTEIBLHOCTH, B TOM
YuCie B YaCTH:



1) rpaskaIaHCKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIMM  OOy4aromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOA3aHHOCTEH, YBa)KCHHE
3aKOHA W MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [EITEIBHOCTA MPU CO3JAaHUU
y4€OHBIX TPOCKTOB, PEIICHUN YICOHBIX U MO3HABATEIbHBIX 3a/1a4, BHIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpENEsaTh COOCTBEHHYIO IMO3UIIMIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YYUTHIBATH B CBOUX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMHU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COITMAILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3a/1a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIePKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU IEpEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJbI, JOCTHKEHUSIM Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yoexxI€HHOCTh, TOTOBHOCTh K CIIYXEHHUI0 U 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/ip0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNUS;

CIOCOOHOCTh OLICHMBATH CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTENSIM, CO3JAaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEN CEMEMHOU )KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHUE DJMOIIMOHAIBHOTO BO3JCHCTBUSI JKUBOW MPUPOABI U €€
IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKCHHUIO B Pa3HBIX BHJIaX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISTH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPHI 310POBbS H
IMOIMOHATBLHOTO 0JIArONmOJIyYHs:

NMOHUMAHUE W peanu3aius 3J0pOBOTO M Oe3omacHoro obpasza >KU3HU
(3mopoBoe  mMHUTaHWE, COOJIOJICHHE TUTHECHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH H OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHUMAHHUE LEHHOCTH TMpPaBWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOMUX 3J0POBBI0 M KU3HU
JIIOeH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  IMPUBBIUEK
(yrmoTpebieHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) Tpy10BOIO BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTU TEXHOJIOTHMYECKOW U COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTH UHULIMUPOBATH, IJIAHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO A€ATEIbHOCTD;

UHTEpEeC K pa3nuuHbiM chepam mnpodecCHOHANBHON JesATETbHOCTH,
YMEHHUE COBEPIATh OCO3HAHHBIN BHIOOp OymyIieit mpodeccuu U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

FOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUIO U CcamMOOOpa30BaHUIO Ha
MNPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHUYECKHU 11eJIeco00pa3HOoe OTHOUIEHHWE K MPUPOJE KAaK UCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJbTYphl: NPUOOPETEHUE ONBITA
IUIAHUPOBAHUS TOCTYIKOB W OLIGHKM KX BO3MOXXHBIX THOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHME II100aJBHOTO XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel ux
pelIeHHUS;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YyYEHUU OMOJIOTUU
3HaHMSI U YMEHHS MpPU pPEHIeHUH MpoOJeM, CBS3aHHBIX C palUOHAIbHBIM
OPUPOIOIOJIb30BAaHUEM  (COONIOICHHE TpaBUJI TOBEJIEHUS B  NIPHUPOJE,
HAIpaBJICHHBIX Ha COXpPAaHEHUE PaBHOBECHS B JKOCHCTEMax, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUATUE JACHCTBUM, NPUHOCAIIUMX BpEl OKpYXk arolen
OPUPOJHOHN Ccpejie, YMEHUE MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJIOTHYECKUE
MOCJICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIATh UX;

HAJIMYME PA3BUTOrO  HKOJOTMYECKOTO  MBIIUICHHS, 3KOJIOTHYECKOU
KyJbTYphl, OMNBITA JAESITEILHOCTH AKOJIOTHYECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMU B MO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMANIBHOM
IpakTUKE, TOTOBHOCTM K Yy4YaCTHIO B IPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKOM HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJIbTYphl KaK CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHUe crneun@UK OUOJIOTMM KaK HayKH, OCO3HaHUs €€ poJu B
(GopMUpPOBaHUU PALMOHATIBLHOTO HAYyYHOTO MBIIUIEHUS, CO3JaHUH LIEJIOCTHOTO
NpeJCTaBIeHUs 00 OKpY’KalolIeM MHpE KaK O €IMHCTBE MPUPOJIbI, YETOBEKa U
o0miecTBa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHUH MpodiieM
COXPAaHEHUS IPUPOTHOIO PAaBHOBECHS;

yOexKIEHHOCTh B 3HAUMMOCTH OMOJIOTMH JJIi COBPEMEHHOMN LMBUIM3AIUH:
o0ecredeHns: HOBOTO YPOBHSI Pa3BUTHs MEAMIIMHBI, CO3/aHNUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pPecypcHble MpPOOJIeMbl  pa3BUTHSA
YeJI0OBeUeCTBa, MOMCKa MyTel BBIXOJa U3 II00aTbHBIX 3KOJOTHUYECKUX MPOOIeM
u obecnieyeHusl Iepexoja K YCTOMYMBOMY pPa3BUTHIO, pPallMOHAIBHOMY



WCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OMOJIOTUYECKUX 3HAHUM B LEIAX
MOBBIIICHUST O0OIIEeH KyIbTYphl, €CTECTBEHHO-HAYyYHON TIpPaMOTHOCTH, KakK
COCTaBHOM  4YacTM  (YHKIMOHAJIbHOM  TPAMOTHOCTH  OOYYarolIUXCH,
dbopMupyemoii npu U3y4eHuu OUOJIOTHH;

NOHUMAHHUE  CYIIHOCTA  METOJIOB  TO3HAHUS, MCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaxX, CIIOCOOHOCTHU HCIOJIb30BaTh MOJIydaeMbIe 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEro MUpPa U MPOUCXOASIIUX B HEM
U3MEHEHUN, YMEHUE JeaTh 00OCHOBAHHBIC 3aKJIIOUEHUS] HAa OCHOBE HAYyYHBIX
(haKTOB ¥ UMEIOIIMNXCSI TAHHBIX C LEJbI0 TTOJIYYEHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
pelieHus mpooyieM B pealbHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IICHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCJICIOBATEIIBCKYIO JICSITEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHHWM MO OMOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble  pe3yJbTaThl ~ OCBOCHHS  Yy4eOHOro  mpeamMera
«buonorus» BKIIOYAIOT: 3HAaYUMBbIe nJs1 (HOPMHUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXAUCIHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHAy4YHbIC
MOHSITHSI, OTPAXKAIOIME IEIOCTHOCTh HAyYHOM KApTUHBI MHUpA U CHEIUPUKY
METOJIOB TIO3HAHUS, HCIIOJIB3YeMbIX B €CTECTBEHHBIX HaykaX (BEIIECTBO,
SHEpPrus, SBJICHHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
SKCHEPUMEHT U JpYrue); YHUBEpCAJIbHBIE  y4eOHbIE  JCHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), OOECIECUYNBAOIINE
dbopmupoBanue (yHKIIMOHATHFHON TPAMOTHOCTH U COIMATBHOW KOMIIETEHITUU
00ydJaromuxcs; CIOCOOHOCTh OOYYalOIIMXCS  HCIIOIb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJbHbIC
y4eOHbIC IEUCTBHS B IO3HABATEIHLHON M COIMAITLHOM MPAKTHKE.

B pesynprare wu3ydeHus OWONOTHMM HAa YPOBHE CpEIHEro 0O0IIero
oOpazoBaHuss y oOyuaromierocs OynyT chOpMUPOBaHbI IO3HABATEIbHbBIE
VHUBEpCAIbHBIC y4YeOHBIC JCHCTBUS, KOMMYHHKATHUBHBIC YHUBEpPCAJIbHBIC



y4ueOHbIe JICMCTBUSA, PETYISITUBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC ECTBUS,
COBMECTHasl ACSITEIbHOCTb.

MeranpenMeTHbIE PE3YIbTaThl OCBOEHUS MPOTPAMMBI CPEAHEr0o OOIIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OBjajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbI€ JJOrHYECKHE JeCTBHS:

CaMOCTOATENbHO  (OpMynUpOBaTh U  aKTyaJU3UpoBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIUICHUS
(aHanuza, cuHTe3a, CpaBHEHHMs, Kiaccuukauu, o000IIEeHMs), pPaCKpbIBATh
CMBIC]T OHMOJIOTMYECKUX TOHSATUN (BBIACTSATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMH TOHSITUSIMH);

OTIPENIENIATh 1IeN JACATEILHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JTOCTUXKEHUSI, COOTHOCUTH pEe3YyJIbTaThl JACSATENBHOCTH C TOCTaBICHHBIMU
LEJSIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TOHATHS Uil OOBsICHEHUS (HaKTOB U
SIBJICHUU KUBOW TIPUPOIBIL;

CTPOUTH JIOTUYECKHE pacCykIAeHus (MHAYKTHUBHBIE, AEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISBIISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccMaTPUBAEMbIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJEJBHBIE  CpEACTBA  JUIsl  MPEJICTABICHUS
CYIIIECTBEHHBIX CBSI3€M U OTHOILIECHUN B M3y4aeMBIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe MPOTUBOPEYHMII Pa3HOrO0 POJA, BBISBICHHBIX B  Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS
MaTepualibHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yAbTATOB LIEJIAM, OLICHUBATh PUCKH MOCJEACTBUN AEATEIbHOCTH;

KOOPJIMHUPOBATh M  BBIIONHATH pabOTy B YCIOBHSIX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUHN KU3HEHHBIX MPOOIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJE€Th  HABbIKAMU  y4E€OHO-HCCIIEIOBATEILCKOM W IPOEKTHOM
NEATeNIbHOCTH, HAaBBIKAMHM  pa3pelieHuss MpodsieM, CIOCOOHOCTbIO U



TOTOBHOCTBIO K CaMOCTOSATEILHOMY TMOUCKY METOIOB PEIICHHUS MPAKTHICCKUX
3a/1a4, IPUMECHCHHIO Pa3IMYHBIX METOI0B IMTO3HAHWS;

WCITOJIB30BaTh PAa3IUYHBIC BHJBI JEATEIHHOCTH IO IOJTYYEHHUIO HOBOTO
3HAHMS, €r0 HMHTEPIPETAIlK, MPEoOpa30BaHUI0 M MPUMEHEHUIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMupoBaT,  HAy4YHBIH  THI ~ MBIOUICHUS,  BIAACTh  HAyYHOH
TEPMHUHOJIOTHEH, KITFOUEBBIMHU MTOHATUSIMH U METOJaMU;

CTaBUTh W (OpMyIHpPOBaTH COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOMN
JESATEIHPHOCTH U )KU3HCHHBIX CUTYaITUsX;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelieHUs, HaXOAUTh apryMEHTHI JUIS JOKa3aTeabCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMApaMeTPhl U KPUTSPUH PCIICHUS;

aQHAM3UPOBATh TOJYYCHHBIC B XOJ¢ PCIICHHS 3aJaddl pPe3yiIbTaThl,
KPUTHYECKH OIICHUBATH MX JIOCTOBEPHOCThH, IPOTHO3UPOBATh H3MCHCHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMSIM, OIICHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBII MOUCK MEpPeHoca CPECTB U CIOCOO0B
NENCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE WJIEH, IIPEAJiaraTh OPUTMHAIBHBIE TIOJIXO/IbI ¥ PEIICHNUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, TOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HWHMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAay4YHO-TIOMYJSIPHOM  JUTeparype, OHOJOTUYECKUX
CIOBapsiX W CHPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHANMM3UPOBATh WH(OpPMAIUIO Pa3TUYHBIX BHIOB U (GOPM IMPEACTABICHUSA,
KPUTUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HEPOTHBOPEUYNUBOCTH;

dbopMynHpOBaThH 3aMPOCHl M MPUMEHSITh PA3JIMYHBIE METOIBI TIPH TIOUCKE U
orbope Owonornyeckod wuWHGOpPMANMKM, HEOOXOAUMOW IS BBIIOJHCHUS
y4eOHBIX 33J1a4;

pHOOPETaTh OMBIT MCTOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSAITEJIbHO ~ BBIOMPATh ONTUMAJbHYIO (OpPMY TMpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (CXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpEACTBA Mpu paboTe C
Oouonornyeckoil uHpOpMalMe: NPUMEHATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKue 3HaKu U CUMBOJIBI, (hOpMYJibl, a00peBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBa
HaTrJIsTHOCTH;

BJaJ€Th  HABbIKAMHM  pACMoO3HaBaHWS M 3alIUThl  HH(POpPMAIUH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JJUYHOCTH.

OgiaieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMY /1€ ICTBUSIMMU:

1) o6menue:

OCYHICCTBJISITh KOMMYHHMKAllMd BO BceX cdepax KHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYXKIAaeMOUN TeMbl
(yMeHHue 3aJaBaThb BOMNPOCHI, BBICKA3bIBaTh CYXKICHUS  OTHOCUTEIBHO
BBITMIOJTHEHUS TIpe/JIaraeMoi 3a7aun, yUUThIBaTh UHTEPECH U COTIIACOBAHHOCTD
NO3ULUHI APYTUX YYaCTHUKOB JIHAJIOTA WU JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEeACTBa OOLICHMs, MOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTYalUH,
YMETb CMAr4aTh KOHQIUKTHI U BECTU MIEPETOBOPHL;

BJIJIETh PA3JINYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJECHCTBYSI, IOHUMATh
HaMEpPEHUs JAPYTUX JIIOACH, MpOSBIATH YBAXUTEIBHOE OTHOLIEHUE K
cobeceTHUKY U B KOPPEKTHOU opme hopMyIHpOBaTh CBOM BO3PAKEHHS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

NOHMMAaThb M MUCIOJIb30BaTh  IPEUMYIIECTBAa  KOMAaHIHOM U
UHAMBUIYaJIbHOM  paboThl MpU  pEUIeHMH OUOJOTUYECKOW  MPOOJIEeMBI,
00OCHOBBIBAThH HE00XOIMMOCTh IPUMEHEHUS IpyIIOBBIX bopm
B3aMMOJICUCTBYS TIPU PEIICHUH YUeOHOU 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEUCTBUH C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)A0r0 YieHa KOJJIEKTHBA;

OPUHMMATh I€JIM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATH JICMCTBUA MO €€ JOCTHKCHHUIO: COCTABJATH IUIAH JEUCTBHM,
pacnpenensaTh poid ¢ y4€TOM MHEHHMH Y4YaCTHUKOB, OOCYXJAaTh PE3YJIbTAaThl
COBMECTHOM paboThI;



OLICHUBATh KAa4€CTBO CBOETO BKJIaJa M KaXJOTO yYaCTHHKA KOMAaHAbI B
oOIIMif pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiarath HOBBIE MPOEKTHI, OLIEHUBATH HJEU C TO3UIHUH HOBU3HBI,
OPUTHMHAIILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMUECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHWS JIJIs BBISBICHUS MPOOJIIeM M UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX;

BLIOMpATh Ha OCHOBE OWOJIOTMYECKHX 3HAHUW IIEJIEBbIE M CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUAX U MOCTYIKAX MO OTHOIICHUIO K KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh ~ INO3HABAaTEIbHYIO  JIESATEIbHOCTD,
BBISIBIIATH TMPOOJIEMBI, CTaBUTh W (POpMYIUpOBaTH COOCTBEHHBIC 3aJlaud B
00pa3oBaTeIbHOM JACATEILHOCTH U KU3HECHHBIX CUTYaIIHIX;

CaMOCTOSITEJIbHO COCTaBIISITh IUJIAH pEIICHHs TpoOJieMbl €  Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciMpATh  paMKH ~ y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHNH;

nenaTh  OCO3HAHHBIM  BBIOOpP,  apryMeHTHpOBaTh  €ro,  OpaTh
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIUPOKOW SPYIUIMH B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIMIATH CBOW 00pa30BaTENbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh HABBHIKAMH  TIO3HABATEIBHOW pedJIeKCHMH KaK OCO3HAHUS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHHWM, UCTIOJ30BaTh MPUEMBI PEQIICKCHUN JIJIs1 OLICHKN CUTYyaIluH, BEIOOpa
BEPHOI'O PEUICHNS;

yYMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMAThH PEIICHHS] MO HUX
CHUKEHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTBl JPYTHX IpPU AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX IPU aAHAJIU3€ pPE3yJIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX HA OMIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3ULUU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenqmeTHble pe3yabTaThl OCBOCHHS COJEpkKaHUs Yy4yeOHOTro mMpeaMeTa
«buonoruss» Ha yrayOoJEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha oOOecreyeHue
npodunsHOro  oOydeHust oOywaromuxcsi Ouosorud. OHH  BKIIOYAIOT:
crenuduyeckue sl OMOJIOTUY HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM
0 OCBOCHHUIO, WHTEPNPETANMU W MPeoOpa3OBaHUIO 3HAHWUW, BHJBI
JEATEBHOCTHU MO MOJYYEHUIO HOBBIX 3HAHUM M UX MPUMEHEHHUIO B PA3JIMYHBIX
yu4eOHBIX, a TaKke B pealbHBIX KU3HEHHBIX cHUTyauusx. I[IpenMerHbie
pe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs y4deOHOro mpeamera «buomnorus» B
10 knacce nOMKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeECT€ M poJid OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAYK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUDPA, B
MO3HAHUU 3aKOHOB TMPHUPOJABI H  PEUICHUU TPOoOJIEM  PpallOHAIBHOTO
IPUPOIOTIONIB30BAHUSA, O BKJIAJA€ POCCHUUCKUX M 3apyOCKHBIX YUYEHBIX B
pa3BuUTHE OHMOJIOTHH;

BJIAJICHUEC CHUCTEMOH OWMOJOTHMYECKUX 3HAHWUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONME OMOJIOTUYECKUE TEPMHUHBI W TOHSTHS (PKU3HB, KIETKa,
OpraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOPETYIAIMsS, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHYHBOCTh, POCT U PA3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounass Teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HaclencTBeHHOCTH T. Moprana), yuenus (H. . BaBunosa — o nenrpax
MHOroo0Opa3usi ¥  IPOUCXOXKIEHUSA  KYJIbTYPHBIX pacTeHWil), 3aKOHbI
(emnHOOOpA3Hs MOTOMKOB TIEPBOTO MOKOJICHHS, PACIICTUICHHS], YUCTOTHI TaMET,
HE3aBUCUMOro HacienoBanuss [. Menaens, TrOMOJOrMYECKUX PSAJIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTHU H. n. Basunoga), MIPUHLIATIBI
(KOMILJIEMEHTAPHOCTH);



BJIQJICHHEC OCHOBHBIMH METOJaMU HAYYHOTO IO3HAHUS, WCIOJIb3yEMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OmMHcaHue, HU3MEpPEHUe,
HaOJII0/ICHKE, SKCIIEPUMEHT);

YMEHHE BBIJICIIATH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U JyKapuoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPTraHW3MOB, B TOM YHCIIC
OakTepwii, TprOOB, PACTCHHH, XUBOTHBIX W YEJIOBEKAa, CTPOCHHS OPTaHOB U
CUCTEM  OpraHOB  pacTeHWM,  JKMBOTHBIX,  YEJIOBEKa, MPOIIECCOB
KU3ZHEJEATCILHOCTH, TPOTEKAIONIMX B OPraHM3Max pACTEHUM, >KUBOTHBIX |
YeJioBeKa, OHOJIOTHYECKUX TIPOIIECCOB: OOMEHa BeEIIeCTB (METaboIu3M),
NPEBpAIECHUsT dHEPTUHU, OPOXKEHUS, aBTOTPOPHOTO U TeTepOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo03a, raMeToreHesa,
sMOpHOreHesa, NOCTAIMOPUOHAIILHOTO pa3BuUTHS, pPa3MHOXEHUS,
WHIVNBUAYAJTLHOTO Pa3BUTHS OpraHu3Ma (OHTOTCHE3a), B3aUMOCHCTBUS TCHOB,
reTepo3uca, HCKyCCTBEHHOT'O0 0TO0PA;

YMCHHE YCTaHABJIMBATh B3aMMOCBSI3U MEXIY OpraHOWJAMU KJIETKH U HMX
(GYHKIUSAMH, CTPOCHHUEM KIIETOK pa3HBIX TKaHEH W HMX (DYHKIHSIMH, MEXIY
opraHaMu M CHUCTEMaMU OpPraHOB y PACTEHUH, JKUBOTHBIX U Ye€JIOBEKa M HX
GYHKIUSAMH, MEXKIY CUCTEMAaMH OPraHOB M MX (DYHKIMSIMHU, MEXAY dTanamMu
oOMEHa BENIeCTB, JTalmamMd KIETOYHOTO LHMKJIA ¢ SKHU3HEHHBIX IHKIIOB
OpraHU3MOB, 3TanmamMu 3MOPHUOHAIILHOTO Pa3BUTHSA, T€HOTUIIOM U (EHOTHUIIOM,
dbeHoTumnom u haxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIISTH OTIIMYUTEIbHBIC PU3HAKU KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTUIO ¥ CHMBOJIUKY JUIsl JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKHUX TPYIII;

yMEHHE pemaTh OWOJOTMYECKHME 3ajayd, BBIABIATH TMPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKIY HCCIEIYEeMBbIMH OHMOJIIOTMYECKUMH IMPOIECCaMH U
SBJIICHUSMH, JIeJlaTh BBIBOJBI M TPOTHO3bI HA OCHOBAaHUU TIOJYYECHHBIX
PE3YIIbTATOB;

yYMEHHUE BBINOJHATH JTa00pATOPHbIE U MpaKTHUYEeCKHUe padoThl, COOIIOAATh
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJIBUTATh THUIOTE3b, MPOBEPATh HX IKCIECPUMEHTATHHBIMU
cpenctBamu, HOPMYIUPYS IENb HCCICIOBAHUS, AHAIM3UPOBATH TMOJYYCHHBIC
PE3YNbTATHI U CNIaTh BEIBOIBL;



yYMEHHUE y4acCTBOBATh B YU4EOHO-UCCIIEIOBATEILCKON paboTe 1o OUOI0THH,
AKOJIOTUH W MEIUIIMHE, IPOBOAMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, U
MyOMUYHO  TPEACTABIATH TOJYYCHHBIE  PE3yJbTaThl HAa  YICHUYECKUX
KOH(epeHUusX;

YMCHHE OIICHUBATH 3THYECKHE AaCIEKThl COBPEMCHHBIX HCCJICIOBAaHHUH B
obmactu  OWOJIOTMM U MEOUUMHBI  (KJIOHMPOBAHUE, MCKYCCTBEHHOE
OTUIOJIOTBOPEHUE, HAIIPABICHHOE U3MEHEHHUE FeHOMA U CO3J]aHHE TPAHCTCHHBIX
OpraHu3MOB);

yMEHHUE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oyayried npodeccroHatbHOM
JNESITECIBHOCTH B oOjacTH  OWONOTHH,  MCIWUIIMHBL, OHOTEXHOJIOTHH,
BETEPUHAPUHU, CEIIBCKOTO XO3SMCTBA, MUIIEBON MPOMBINLICHHOCTH, YTIIYOIsITh
NO3HABATEILHBIM ~ WHTEpPEC, HANpaBJICHHBIM HAa  OCO3HAHHBIH  BBIOOD
COOTBETCTBYIOIIECH Mpodeccuu U MpooJKeHUE OHOJIOTHYECKOT0 00pa3oBaHUs
B OpraHM3alusiX CpelHero Npo(ecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUS.

[IpenmeTrHble pe3ynabTaThl OCBOCHHUSI y4eOHOTO mpeaMera «buonorus» B
11 knacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeECT€ M poJid OWOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, B TO3HAHWU 3aKOHOB MPUPOJABI U PEIIEHUU IKOJIOTHYECKUX
npo0JieM 4YeloBEeYeCTBA, a TakKe B PEUIEHWH BOIMPOCOB PAIMOHAIBHOTO
IPUPOJIOIIONIH30BAaHUSA, W B (OPMHUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K
puUpojie, OOIECTBY, YEIOBEKY, O BKJIa/J€ POCCUMCKUX U 3apyOeKHBIX yUEHBIX-
OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHE BIAJCTh CHUCTEMON OMOJOTMYECKHX 3HAHUHM, KOTOpas BKIIOYAET
OTIpEeJICNICHUs] U TOHMMAaHUE CYIIHOCTH OCHOBOIIOJIATAIONMIUX OMOJIOTUYECKHUX
TEPMHUHOB M TIOHATHUN (BHI, dKOCUCTeMa, O6uocdepa), OHMOIOTHYECKUE TEOpUU
(@BomtononHass teopust Y. JlapBuHA, CHHTETHYECKas TEOPHUS HBOJIOIMH),
yuenusi (A. H. CeBepuoBa — 0 MmyTsX M HampaBleHUAX 3Bojonuu, B.W.
Bepnanckoro — o 6uocdepe), 3akoHbI (TeHeTHYeCKOro paBHOBecus [[x. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna (MuanMyma
10O. JIubuxa, sK0I0ruYecKo MUpaMuabl SHEPTUU), TUIOTE3bl (TUIOTE3a «MUpPa
PHK» V. I'unbepra);

yMEHHE BJQJCTh OCHOBHBIMH  METOJaMH  HAyYHOTO  ITO3HAHWA,
UCIIOJIb3yeMbIMA B OHMOJOTHYECKUX HCCIEAOBAHMSIX JKUBBIX OOBEKTOB W
AKOCHUCTEM (OMHCaHue, U3MEpeHue, HaOIoJIeHHe, IKCIEPUMEHT), croco0aMu
BBISIBJICHUS 1 OTICHKY aHTPOIIOTCHHBIX H3MECHEHHI B TIPUPO/IE;



YMCHHE BBIJICIATh CYIIECTBCHHBIE TIPU3HAKHU: BHJIIOB, OMOTCOIICHO30B,
KOCcUCTEM U Ouocdepsl, CTAOMIU3UPYIOUIETO, ABUKYILIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otbopa, AJUTOTIATPUIECKOTO u CUMIIATPUUIECKOTO
BHUJI000pa30BaHUs, BIMUSHHUS JBWKYIIUX CHJI O3BOJIONMA Ha TEHOMOH]
MOMYJISIIAHN, TTPUCTIOCOOICHHOCTH OPTaHU3MOB K cpejiec OOUTaHUs, YepPETOBAHUS
HAIIPaBJICHUI JBOJIIOIHMK, KPYrOBOPOTa BEMIECTB W IIOTOKAa DJHEPTrUU B
IKOCUCTEMAX;

YMCHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIIONNH,
JTBUKYIIAMU CUJIAMH aHTPOTIOTEHE3a, KOMITOHEHTAMH Pa3JIMYHBIX SKOCUCTEM U
NPHUCIIOCOOJICHUSIMHA K HUIM OPTaHU3MOB;

YMCHHE  BBISABIATH  OTJIWYHUTEIBHBIC TPHU3HAKH  JKUBBIX  CHCTEM,
IPUCTIOCOOJIEHHOCTh BUJIOB K cpelie 0OUTaHMs, aOMOTUYECKUX U OMOTUYECKHUX
KOMITOHCHTOB JKOCHCTEM, B3aUMOCBS3CH OpPraHM3MOB B COOOIICCTBAX,
AHTPOIIOTCHHBIX M3MEHEHUH B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCII0JIh30BaTh COOTBETCTBYIOIIHUE APTYMEHTBI, OMOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY JUISI JIOKa3aTelbCTBA POJICTBA OPraHU3MOB
pa3HbIX CHUCTEeMAaTHYECKHX TPYII, B3aUMOCBS3M OpPraHU3MOB M  CpPEIbl
oOWTaHUs, €IWHCTBA YEJIOBEUECKHX pac, HEOOXOJAMMOCTH COXpaHEHUs
MHOT000pa3us BUOB U IKOCUCTEM KaK yCIIOBHUSI COCYIIECTBOBAHUS MPUPOJIBI U
YeJI0BEYEeCTRa;

yMEeHHe pemaTh OWOJOTMYECKHME 3aJayd, BBIABIATH TNPUUYUHHO-
CJICICTBEHHBIE CBSI3U MEXKAY HCCIEIYeMbIMH OMOJIOTMUECKUMH IMPOIIECCaMH U
SBJIICHUSMH, JIe7laTh BBIBOJABI M TMPOTHO3bI HA OCHOBAHUU MOJYYCHHBIX
pE3YIIbTATOB;

yMEHHE BBITIOJHATEH J1JA0OpPATOpPHBIE U MPAKTUYECKHEe padOThl, COOIIOIATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaO0OpPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIJIBUTAaTh THUIOTE3bl, MPOBEPATh HX IKCIEPUMEHTAIHHBIMU
cpenctBamu, (HOPMYIUPYs 1ENb HCCIEIOBAHUS, aHAIU3UPOBATH MOIYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOJBL;

yMEHHE y9acTBOBATh B YUCOHO-HCCIICIOBATEIILCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUU W MEIUIIMHE, TPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
myOMUYHO  TPEACTABIATH TMOJYyYCHHBIE  PE3ydbTaThl HA  YYCHHYECKHUX
KOH(EpeHIHsX;

YMEHHE OIICHWBATh THUIOTE3bl M TEOPUU O TPOUCXOKICHUU IKU3HH,
YelloBeKa W YEJIOBEUECKMX pac, O MPUUYWHAX, TOCIEICTBUSIX U CIoco0ax
MpeI0TBpAICHUS TI100aIbHBIX H3MEHEHUH B Onocdepe;



yYMEHHUE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oymymied mpodeccrnoHanbHOM
ACSTENPHOCTH B 00JMacTM OWONOTHH, JKOJOTHH, MPHUPOIONOIH30BaAHUS,
MEIHUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO35HCTBA,
NUIIEBOM  MPOMBINUICHHOCTH,  YIAyONsITh  TO3HABATENbHBIM  WHTEpEC,
HaIlpaBJICHHBbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOAODKEHNE OHMOJOTHYECKOro oOpa3oBaHHMsI B OpraHU3alUsAX CpPEIHETO
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ae/ioB (uudposbie)
KoHnTpoJubsH IIpakTHyeck
n/n U TeM MPOrpaMmbl Bcero o0pa3zoBare/ibHbIE
ble padoThI ue padboThl
pecypcebl
1 buonorus kak Hayka 1
5 ’KuBbie CHCTEMBI 1 UX 5
H3y4YeHue
3 buonorus kinetku 2 0.5
XuMHuueckast Opraiu3arus
4 P 10 1
KIIETKU
Crtpoenue u QyHKITUN
5 8 2
KIIETKU
OOMEH BeLIEeCTB U
6 MpeBpaIlecHUue YHEPTUHU B 9 1
KIIETKE
HacnencrBennas
7 nHpopManus u 9 0.5
peanuzanus e€ B KJIETKe
8 JKU3HEHHBIN TUKI KIETKU 6 1 1




Crpoenue u GyHKIHH

9 17 1.5
OpraHU3MOB
10 PasmHOkeHue u pa3Butue 8 15
OpraHU3MOB
I'enernka — Hayka o
11 HACJIEICTBEHHOCTH U ) 05
M3MEHYNBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEACTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
M3MEHYNBOCTH
14 I'enernka ueoBeka 3 0.5
15 Cenekius opraHu3MOB 4 1
16 Buortexuonorus u 4
CHUHTETHYECKAs OMOJIOTHUS
17 PezepBHOE Bpems 1
BIIEE KOJIMYECTBO HACOB
OBI1] O CTBO HACO 102 13

I10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Aara H(PpOBBIE
N Tema ypoka Bee Kontpoar | Ilpaktuyec | y3yyen 1HMepp
n/n o HbIC KHe st o0pa3oBareJib
padoThI padoThI HBIC pecypebl
Brostorus xak KOMITJIEKCHAS
1 HayKa ¥ KaK 4acTh 1 0 0 05.09.20
COBPEMEHHOTO 00IIIecTBa 23
2 JXuBele cucTeMbl U UX CBOICTBA 1 0 0 06.09.20
23
3 VYpoBHeBas opraHu3anus KUBbIX 1 0 0 07.09.20
cucTeM
23
4 VcTopust OTKpPBITUS ¥ U3Y4EHHS 1 0 0 12.09.20

kietku. Knertounas teopus

23




Meroasl MOIEKYIAPHON U
KJIETOYHOH OMOJIOTHH.
[TpakTuyeckas pabora
«M3ydyeHne METOI0B KJIIETOYHOU

) 0.5 13.09.20
O6uonoruu (xpomarorpadus, 93
anexTpodopes,
muddepeHuansHoe
uentpudyruposanue, [1L[P)»

6 XUMHYECKUHN COCTAB KIETKH 0 14.09.20

23

7 MuHepalibHbIE BEIIECTBA 0 19.09.20
KJIETKH, UX OMOJIOTHYEcKasl poJib 93
Opranuyeckue BellecTBa
KJIETKH — OCJIKH.

3 JlaGopaTopHas pabota 05 90.09.20
«O06HapyxeHHe OEITKOB C 93
MTOMOIIBI0 KAYECTBEHHBIX
peakiuin»

CBoiicTBa, KIaccupuKaius u

9 0 21.09.20

¢byHKIMU OENKOB
23
Opranuyeckuie BellecTBa

10 0

KJIETKH — YTJI€BObI 26.09.20




23

Opranunueckue BeIecTBa

11 0 27.09.20

KJICTKW — JTATTHJIBI

23
Hyxneunossie kucnorsl. [JHK u
PHK. JIabopatopHas pabota

12 «MccnenoBanne HYKJIEHHOBBIX 0.5 28.09.20
KHUCJIOT, BBIICIICHHBIX U3 KIIETOK 23
Pa3IUYHBIX OPraHU3MOB)

Crtpoenue u ¢pyHkiuu ATO.

13 Hpyrue nykieosuarpudocdarst 0 03.10.20
(HT®) 23
Cexsenuponanue JIHK.

14 MeTo 61 TEHOMHKH, 0 04.10.20
TPAHCKPUIITOMUKH, IIPOTCOMHUKHU 23

15 MeTo bl CTPYKTYpHOI 0 05.10.20
OMOJIOTHH

23
16 Turbl KIETOK. 0 10.10.20

HpOKapI/IOTI/I‘-ICCKaH KJICTKa

23




CrtpoeHnue 3ykapuoTUYECKOU
kneTku. [Ipaktuueckas padora

17 N . 0.5 11.10.20
«M3ydyeHne CBOMCTB KJIETOYHOU 93
MeMOpaHBI»

TloBepxHOCTHBIN ammapar

18 P P 0 12.10.20

KJIETKHA

23
OnHomMeMOpaHHBIE OPTaHOUIBI
kneTku. [Ipaktuueckas padota

19 «M3ydenne NBI>KCHUS 0.5 17.10.20
IUTOTIIIA3MbI B PACTHTEIIBHBIX 23
KJIETKAX»

[ToryaBTOHOMHBIEC OpTaHOWIBI
KJIETKH: MUTOXOHJIPHUH,
ractunel. JlaboparopHas

20 A patop 0.5 18.10.20
pabota «MccnenoBanue 23
IUIA3MOJIM3a U AEeIIa3MOJINA3a B
PaCTHTEIbHBIX KIETKAX)

HemeMmOpaHHBIE OpraHOUIBI
21 P prauou 0 19.10.20

KIJIICTKHN

23




22 Crpoenue u GyHKIUH Spa 0 24.10.20
23

CpaBHHTENIBbHAS
XapaKTePUCTHKA KIETOK

23 sykapuoTt. JlabopaTtopHast 05 95 10.20
pabota «M3ydyeHue cTpoeHust 23
KJIETOK Pa3JInYHBIX
OpraHU3MOB»
ACCUMWISAIIHAS U TUCCUMITSATINS
— JIB€ CTOPOHBI MeTa00IU3Ma.
Tumsl 0OMeHa BEIECTB.

24 JlaGopaTtopHnasi pabota ) 0 96.10.20
«M3ydeHune KaTaTuTHIECKON 93

AKTUBHOCTH ()epMEHTOB (Ha
pUMepe aMUIIa3bl UK
KaTaJasbl)»




@epMEeHTaTUBHBIN XapakTep
peaKuuii KJIETOYHOTO
MmeTabonu3ma. JlabopaTopHas
pabota «3y4enune

25 0.5 07.11.20
(epMEeHTaTUBHOTO 93
pacIierieHus! IepoKCHIa
BOJIOPOJIa B PACTUTEIIBHBIX U
KUBOTHBIX KIIETKAX)

26 Eean-alz)mBaTopH u OenKu- 0 08.11.20
WHTHOUTOPBI

P 23
97 BAeBTZZE;)(bHLm THTI 0OMEHa 0 09.11.20
- 23
28 doTtocuHTE3 0 14.11.20
23
XemocuHTe3. JJaboparopHas

29 pabota «CpaBHEHHUE TIPOIECCOB 0.5 15.11.20

(hOTOCHHTE3a U XEMOCHHTE3a 23




AHa’poOHBIC OpraHu3Mbl. Bus
opoxxenus. JlaboparopHas

30 16.11.20
pabota «CpaBHEHHE MTPOIIECCOB 93
OpOKCHHUSI U ABIXAHUSDY

31 AspoOHBIE OpraHU3Mbl. JTaIb 91.11.20
SHEepPreTHYecKoro ooMeHa 93
DHeprus MeMOpaHHOTO
rpasnreHTa npoToHoB. CHHTE3

32 22.11.20
AT®: pabora nporonHoit ATD- 93
CHHTa3bl

33 Peakiun MatpuyHOrOo CHHTE3a 23.11.20

23
34 Tpanckpunus — MaTpUYHBIH 98.11.20
cunte3 PHK
23
35 Tpancismus u e€ 3rambl 29.11.20
23
KoaupoBanue aMHHOKHCIIOT.

36 Pounb pubocom B GuocuHTE3e 30.11.20

Oenka 23




Opranu3zanys resoma y

37 0 05.12.20
MIPOKApUOT U FYKapHOT 93
38 MonexyinsspHble MEXaHU3MBbI 0 06.12.20
9KCIPECCUU T€HOB Y 3YKapHUOT 23
Bupycsl — BHEKIIETOUHBIE
(hOopMBI )KU3HU U OOJTMTaTHBIE
39 napa3uThl. [IpakTrdaeckas 0.5 07.12.20
pabota «Co3xanue Mo ieIu 23
BHUpYCa»
Bupychsie 3a060eBanms
40 . 0 12.12.20
YeN0BeKa, )KUBOTHBIX, pPaCTCHUM 93
41 ESHI(:T:;IZOHOFHH B OMOJIOTUH U 0 13.12.20
AL 23
42 JKU3HEHHBIN UK KIETKH 0 14.12.20
23
43 Matpuunsiii cuntes JJHK 0 19.12.20

23




Xpomocomsl. JlabopaTopHast

44 pabota «M3y4eHrne XpoMocoM 0.5 20.12.20
Ha TOTOBBIX MUKpOIIpENapaTax» 23
45 Jlenenue KIETKH — MHTO3 0 21.12.20
23
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas
H
46 paborta «Habmrogenne Mmutos3a B 05 96.12.20
KJIETKaX KOHYMKA KOpeIKa JTyKa 93
(Ha TOTOBBIX
MHKpOIIpenaparax)
47 Eﬁggium{ KU3HEHHOTO LIMKJIa 0 97 12.20
23
48 OpranusM Kak €IMHOE 11eJI0€ 0 28.12.20
23
Tkanu pacrenuit. JlabopaTopHas
49 pabota «/3yueHue TkaHen 0.5 10.01.20
pacTeHHi» 24




TxkaHM )KUBOTHBIX M YEJIOBEKA.

50 JIaboparopHas paboTa 0.5 11.01.20
«M3ydyeHne TKaHEN KUBOTHBIX» 24
Opranbl. CucTeMbl OPraHoB.

51 JlabopaTtopHnast pabota 05 16.01.20
«M3ydeHne opraHoB IIBETKOBOIO 24
pacTeHHsD

52 Omnopa Tenna opraHu3MoB 0 17.01.20

24
53 JIBM>KEeHHUE OpTraHu3MOB 0 18.01.20
24
54 [Tutranue opranu3MoB 0 23.01.20
24
[TuTanue NO3BOHOYHBIX

55 KUBOTHBIX. [IumeBapuTeapHas 0 24.01.20
CHUCTEMa YeJIOBEKa 24

56 JIpIxaHue opraHu3MOB 0 25.01.20

24

57 JIpIxaHHe MO3BOHOYHBIX 0

KUBOTHBIX U YEJIOBEKa 30.01.20




24

Tpancnopr BemecTB y

58 OPFAHIAMOE 31.01.20
p 24
KposenocHas cucrema
59 IMO3BOHOYHEIX KUBOTHBIX U 01.02.20
yeJIoBeKa 24
60 Brienenue y opraHu3smMoB 06.02.20
24
61 3ammTa y opraHu3MOB 07.02.20
24
62 NMmyHHas cucteMa deaoBeka 08.02.20
24
63 i’aﬁiz(;(lz/;ocn U PEryJISus y 13.02.20
p 24
['ymopainbHast peryasius u
64 SHIOKPHHHAS CUCTEMA 14.02.20
’KUBOTHBIX U UeJIOBEKa 24
65 @DopMBI pa3MHOKEHUS 15.02.20

OpraHnu3MoB

24




66 [TooBOE pa3zMHOKEHHE 0 20.02.20
24
67 Meiios 0 21.02.20
24
I'ameTorenes. O6pazoBanue u
pa3BUTHE MOJIOBBIX KIETOK.
68 JlabopaTopHnast pabota 05 99 02.20
«M3yyeHue cTpoeHus MOJIOBBIX 24
KJIETOK Ha TOTOBBIX
MUKpOIIperapaTaxy
69 WupuBuayansHOE pa3BUTHE 0 97.02.20
OpraHu3MOB — OHTOTEHE3
24
70 3akiajika OpraHoB ¥ TKaHeH u3 0 98.02.20
3apO/IBIIIEBBIX JTUCTKOB
24
Poct u pazBuTHE KHUBOTHBIX.
JlaGopaTopHas pabota
71 «BplsiBIIEHNE IPU3HAKOB 0.5 29.02.20
CXOJZICTBA 3apOAbIIIEH 24

ITO3BOHOYHBIX JXKUBOTHBIX»




PasmHOkeHME U pa3BUTHE
pacrenwuii. JlaboparopHas

72 pabota «CTpoeHue opraHoB 0.5 05.03.20
Pa3MHOKEHHS BBICILIUX 24
pacTeHuin»

Uctopus ctaHoBIEeHHS 1

73 P 0 06.03.20
Pa3BUTHS TCHETUKU KaK HAyKH o4
OCHOBHBIE TIOHSATHS U CHMBOJIBI
reHetuku. JlabopaTtoprast

74 paTop 0.5 07.03.20
pabota «Jlpo3odmia kak 00bEKT "
TCHETUYECKUX UCCIICTOBAHMIT
3aKOHOMEPHOCTH HACIICIOBAHHSI
MPHU3HAKOB. MOHOTHOpHTHOE
ckpenrBanue. [IpakTiueckas

75 betiut P 0.5 12.03.20
pabota "M3y4eHue pe3yabTaToB 24
MOHOTHOPHUIHOTO CKpPEIIMBAHUS
y Ipo3oduibr”

UTOJIOTHUECKUE OCHOBBI
76 i 0 13.03.20

MOHOFI/I6pI/II[HOF0 CKpCHInBaHUA

24




AHanu3upyolee CKpeuuBaHue.

77 0 14.03.20
Henonnoe nomuanpoBanue 24
JurnbpuHOE CKpeluBaHue.

[IpakTnueckas pabora

78 «M3y4ueHne pe3ysbTaToB 0.5 26.03.20
JUTHOPUTHOTO CKPEIIUBAHUS Y 24
TPO30(UITBDY

79 [MuTomornueckre OCHOBBI 0 97 03.20
JTUTHOPUTHOTO CKPEITUBAHUS 24

80 I(IZL[IZ[IJ{I:;;oe HacJeqoBaHueE 0 98.03.20

p 24
81 XPpOMOCOMHAsI TEOPHS 0 02.04.20
HAaCJIEACTBEHHOCTH
24
82 I'eneTuka moma 0 03.04.20
24
83 I'eHOTHI Kak HETOCTHAS 0 04.04.20

cucreMma

24




['eneTnueckuii KOHTPOJIb

84 pa3BUTHUS PACTEHUM, )KUBOTHBIX 0 09.04.20
1 YeJIOBEKa 24

85 N3MeHYnBOCTD TPU3HAKOB. 0 10.04.20
Bunnl n3sMeHuUuBOCTH

24

86 MoaudukanroHHast 0 11.04.20
W3MEHUYHUBOCTH 4
BapraunonHslii psa u
BapHUaIlMOHHAS KPUBas.
JlaGopaTtopHnast pabota
«HccaenoBanue

87 3aKOHOMEPHOCTEH 0.5 16.04.20
MO (UKAITHOHHO M 24
n3MenunBocTu. [loctpoenue
BapHUAIIMOHHOTO psla U
BapHallMOHHOW KPUBON»
I'enoTunmnueckas

88 M3MEHYMBOCTh. KomOnHaTHBHAS 0 17.04.20
M3MEHYUBOCTh 24
MyrainmoHHasi '3MEHYUBOCTb.

89 [IpakTiueckas pabota 05 18.04.20
«MyTtanuu y 1po3o¢uisl (Ha 24

TOTOBBIX MUKpOIpenapaTax)»




3aKOHOMEPHOCTH

90 MYTaIMOHHOTO IpoIiecca. 0 23.04.20
DIuUreHeTrka U SIIUT€HOMUKA 24
T'enetuka desoBeka.

IIpakTrueckas pabora

91 P P 0.5 24.04.20
«CocraBiieHue 1 aHaianu3 24
POIOCIOBHOM»

MeTo bl METUITHHCKON

92 A 0 25.04.20

T€HETHUKHU

24
3HayeHne METUITMHCKON
TEHETUKH B IIPEIOTBPAICHUHN U

93 peroTEpam 0 02.05.20
JIEUEHUN TEHETUYECKUX 24
3a00JI€BaHUI YeJIOBEKa
OCHOBHBIE ITIOHATHS CEIEKIUH.

JlaGopaTopHas pabota

94 «3yueHne copToB KyJIbTYPHBIX 0.5 07.05.20

pacTeHui U MOpoJ TOMALTHUX 24

KHUBOTHBIX»




Meto1bl CeneKIIMOHHOM
paboTsrl. JlaboparopHas padora

95 0.5 08.05.20
«M3y4ueHne METOI0B CEICKITUU 24
pacTeHuin»

JocTmwkeHus ceeKiuu

96 pacTEeHU U KUBOTHBIX. 0 14.05.20
[IpakTnueckas pabota 24
«IIprBUBKa pacTeHHI»

CoxpaHeHue, u3ydyeHue u

97 HCI0JIb30BaHNE TCHETHICCKUX 0 15.05.20
pecypcoB 24
buoTtexnonorus kak Hayka u
OTpacib MPOU3BO/ICTBA.

98 [IpakTuueckas padota 0.5 16.05.20
«M3ydeHne 00BEKTOB 24
OMOTEXHOJIOT I

99 OcHoBHbIE Hal'ipaBJ'IeHI/IH 0 91.05.20
CUHTETUYECKOI Onosioruu 24

100 fg;f;:or:” 1 TeHHat 0 22.05.20

p 24
101 MeauiHcKre OHOTEXHOJIOT I 0 23.05.20

24




PezepBnbiit ypok. [loBTOpeHue,

102 000011eHNEe, CUCTEMATH3AIIHS 1 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 135
ITPOI'PAMME 102 '




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

«buonorus. 10 knacc. ba3zoBsiii u yriyonéunsiii yposau». U. b. AradoHoBoit,
B. H. CuBornaszosa

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

Metoaudeckoe nocooue k yueonuky . b. Aradgonoroii, B. 1. CuBornazona
«buonorus. 10 knacc. ba3zoBelit U yriayOnEHHBIA YPOBHUY.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
https://rosuchebnik.ru/material/biologiya-10-klass-metodicheskoe-posobie-/






