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Paznea |. IlosicHuTe IbHAA 3aNIMCKA

[Tporpamma no yuebHomy npeamery "buonorus” (ganee - 6M0J0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit ®epepanum», ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamera «bruoyorus» U OCHOBHBIX MOJIOKEHUHN (henepanbHoi pabouell mporpaMmbl
BOCTIUTAHHUS.

VYuebnsiit npeamer «buonorus» yrmyonénnoro ypoBHs usydenus (10 kimacc) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOU obnactu «EcrecTBeHHO-Hay4Hble npeaMeThl». CorjaacHo
nonoxenussM ®I'OC COO npoduiibHbIe y4eOHBIE MPEAMETHI, M3ydaeMble Ha YIIyOJIEHHOM
YPOBHE, SBISIOTCS CrocoOoM auddepeHnranun oOydeHUsT Ha YPOBHE CPEAHETO OOIIEero
o0pa3oBaHMs U NPU3BAHbI 00ECIIEUUTh IIPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOLIUM, CPEIHUM
o0ummM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B To ke Bpemsi KaKIblid U3
9TUX Y4E€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATENFHBIX U PA3BHBAIOIIUX 33]ad, CBSI3aHHBIX C MpodopueHTanuei
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH 00JacTH HAy4YHOTO 3HAHMS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaér mpencraBieHue O LETU U 3aJadax
u3ydeHus yaeOHoro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE, ONpeeNsieT 00s3aTelbHOe
(MHBapUaHTHOE) TNPEAMETHOE COJEp)KAHUE, €ro CTPYKTypHpPOBaHME IO pas3jieiaM U Temawm,
pacnpeziefieHue 1o KjlaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPeIMETHbIX W BHYTPUIIPEAMETHBIX CBsI3e€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 0Oydwarommxcsi. B mporpamMMe 1o OHONOTHE peali30BaH IMPUHITUTI
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
Omaromaps 4yeMy [pOCMaTpHBAaeTCS  HAIMPAaBICHHOCTh HAa  MOCIEAYIONIee  pPa3BUTHE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, 3KOJOTUYECKOI0 MBILIUICHUS, IPEICTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOr0 OTHOILIEHHUS K OKpY)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTU YydeOHOro mpenMera «buonorus» B peamuzaluu
tpeboBanuit ®PI'OC COO k MiIaHUPYEeMbIM JMYHOCTHBIM, METAlpeJAMETHBIM U HPEAMETHBIM
pe3yapTaTaM o0ydeHus ¥ B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOMN
JESTENIbHOCTH OOYYalolMXCsl MO0 OCBOEHHUIO COJEp’KaHUS OMOJIOrMYecKoro oOpa3oBaHHs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmero oOpa3oBaHUS 3aBeplIAET
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriyOlieHne 3HaHUM
0o0ydJarommxcsi O J>KUBOM TPUPOJE, OCHOBAX MOJIEKYISIPHOM U KJIETOYHOM OHoJIoTHH,
HMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIUU, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
MOATOTOBKY OOYYAIOIUXCS K TMOCIENYIONIEMY IOIYyYEeHHI0 OMOJIOTMYECKOro oOpa3oBaHHs B
By3aX U OpraHU3allUsAX CpPeIHEro npodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoAep)KaHUs
COCTaBIISIET CHUCTEMa OMONOTMYECKUX 3HAHUHM, MONYyYEHHBIX MPU H3YYCHHH OOYYaIOUTIMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eoB OHOJIOTHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTy4arOT pa3BuTHE. Tak, pacIMpeHbl U yriayOIeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
0o0IIMX 3aKOHOMEPHOCTSX JKU3HH, JOMOJHUTEIHHO BKJIIOYEHBI OWOJIOTHUYECKHE CBEICHUS



MPUKIATHOTO M TMOMCKOBOTO XapaKkTepa, KOTOPhlE MOXKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocieayomero Beidopa npodeccun. BozMokHa Takke MHTErpasi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOTYICHHBIMU 00YUJaIOMIUMUCS TIPH U3y4eHUU (DU3HKHU, XUMUH,
reorpauu U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOLUOHHBIM MOAXOAbI K M3yueHuto Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYecKOro pazHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHOW OHMOJIOTHH,
IMOPHOJIOTUN ¥ OMOJIOTUU Pa3BUTHS, TCHETUKU U CENIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOYydYaIOMUXCsl MO OOTaHWKE, 300JIOTHH, aHATOMUH,
buznonoruu yenoBeka.

VYueOuplii mnpeamer «buonorus» mnpus3BaH OOECHEUUTh OCBOCHHE OOYYarOIIMMUCS
OMOJOTMYECKUX TEOpPUM M 3aKOHOB, WJEH, NPUHLUMIOB W IpPaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHON KapTHHbI MHUpPA, 3HAaHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTUU, MPUKIATHBIX ACIEKTax
Ouonoruueckux 3HaHWM. s pa3BuUTUS M NOJJEpkKaHUS MHTEpeca oOydarolmuxcs K Onosoruu
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuasia B COJIEPIKAaHUH MPOTPAMMBI 110
OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIEHHUS M Pa3BUTHS TOW WIM HHOMN
o0nacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekHBIX YUEHBIX B PEIICHHE Ba)KHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosiorus» Ha yriayOn€HHOM ypOBHE — OBJIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHNuEe YMEHHUI MCIOBb30BaTh 3TH 3HAHUA B (JOPMUPOBAHUU HHTEpeca
K omnpeaenéHHol 001acTh MpoPeCCHOHATBHON NEATEIPHOCTH, CBSI3aHHONW ¢ OMOJIOTHEH, WM K
BBIOOPY YUEOHOTO 3aBEICHUS JIJIsl TIPOIOJDKEHUS OMOJIOTMYECKOT0 00pa30BaHus.

JlocTtuxenne nenu u3ydeHus ydeOHoro mpeameta «buojorus» Ha yrinyOn€HHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CUCTEMBbI  OMOJIOTMUYECKMX 3HAaHMM: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHsX, KOHIEMIMSIX, TMIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOLIMX ~ COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTHHY MHUpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMONOTHYECKHX CHCTeM (KIIETKa, OpraHu3M, MOMYISIus, BU],
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYaroIMXCSi C  METOJAaMHU  TO3HAHHUA  JKUBOHM  MPHUPOBIL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMONIOTHH,
AMOpHUOJIOTUN U OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHU U CUHTETHYECKOMN
OMOJOTUYM, TAJIEOHTOJOTHH, 3KOJOTHH); METOJaMH  CaMOCTOSITEIbBHOIO  MPOBENEHUs
OMOJIOTHYECKUX HCCIEeIOBaHUN B J1abopaTopuu M B IpHpone (HaONoJeHHue, H3MepeHHe,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiIcHHE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CUMBOJIUKOW; yCTaHaBIUBaTh CBS3b MEXKAY pPa3BUTHEM OWOJOTMM U  COIMAIBHO-
HPKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA;, OIICHUBATH IMOCIEIACTBHS
CBOEHM JIEeATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled NIpHUpPOJHON cpene, COOCTBEHHOMY



3IOPOBBI0O U  3J0POBBIO  OKPYXAIOIIMX JIojel; OOOCHOBBIBaTH U  COONIOAATH  MeEpbl
npopMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuUil, MpaBuia MOBEACHUS B MPUPOAE U oOecreueHus
0€3011aCHOCTH COOCTBEHHOM KH3HENEATEIPHOCTH B YPE3BBIUANHBIX CUTYalMSIX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HayudHble OTKpPBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y 00YYAIOLINXCSl MHTEIUICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBAaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHEel OHMOJIOrMYecKOro HCCIEeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX ~MCCIEIOBAaHUM, pelIeHUs OHONOTMYECKUX 3a7ad, MOJEIHUPOBaHUS
OMOJIOTHYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTaHHE Y OOyYaromMXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOM MPHUPOJE B LEJIOM U K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKON
rPaMOTHOCTH, OOHIEH KyJbTYphbl MOBEACHUS B MHPUPOJIC; MHTETpallMM €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruobpereHne 00yJaroIUMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHne TpaBUJl TIOBEJICHUS B IPUPOJIC, OXPaHbl BHUIOB, AIKOCHUCTEM, Oumocdepsl),
COXpPaHEHUU COOCTBEHHOI'O 30POBBS M 3JIOPOBBS OKPYXKAIOIIUX JIOAEH (coOmoneHus mep
npoQMIaKTUKK  3a00JieBaHUM,  oOecrieueHre  O€30MACHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CHUTYALUAX TPUPOAHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMH JMJii OCO3HAHHOTO BbIOOpa OOYYAIOUIUMUCS WHIUBUAYATbHON
00pa3oBaTeNbHON  TPACKTOPHH, CIIOCOOCTBYIOUIEH MOCIEAYIOMEMY HPOPecCHOHATHHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUM C WHIWBUAYAIBHBIMA HWHTEpECAMHU W MOTPEOHOCTAMHU
peruoHa.

OO0miee 4muClIO YacoB, OTBEACHHBIX HA HW3y4YeHHE OMOJIOTMM Ha YIrIyOJEHHOM YpOBHE
cpenHero obmero oopasoBanus, cocraiser B 10 kimacce — 102 gaca (3 gaca B Henemo). Ot6op
OpraHU3aIMOHHBIX (OPM, METOJIOB U CPENICTB OOyYCHHS OMOJIOTHH OCYIIECTBISIETCS C YUETOM
cneuu(UKH €ero cojepKaHdWs U HalNpaBIEHHOCTH Ha MPOJODKEHHE OHOJOrHMYECcKOTro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(peCCHOHATBFHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBUEM MPH O0Y4EHMM OMOJIOTMM Ha YriayOlIEHHOM YpPOBHE SBIISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHueckux pabdor. Takke ywacTue oOydarmuxcs B
BBIMIOJTHEHUH  TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIpeNieNIeTCsl YYHUTEJEM Ha OCHOBE HMEIOIIMXCS MaTepHallbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOIHBIX YCIOBHUH.



Paznea Il. Conep:xxanue yueoHoro npeamera «buosorus»

10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIICJIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BUTHS OHOJIOTHU.
buonornueckue Hayku u u3ydaemble UMH MpoOiembl. DyHIaMEHTaNbHbIC, MPHUKIAJHbIE U
MMOMCKOBBIE HAyYHBIE HCCIIEIOBAHUS B OMOJIOTHUH.

3nauenue Ouosorud B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBszanHpie c¢ Ouosnorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO34MCTBE, MPOMBIIIJIEHHOCTH, OXpPaHE
MPUPO/IBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuner u cxembl: «CBsI3b OHMOJIOTUH C JPYTUMH Haykamu», «CrucreMa OMOJIOTHYECKHIX
HaYK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM: €AHHCTBO
XAMHYECKOTO COCTaBa, JAMCKPETHOCTbh M LEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTh, = CaMOOpTraHU3alus, CAaMOBOCIIPOM3BEIACHUE,  PA3APAKUMOCTb,
M3MEHYHMBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIM, TKaHEBbIH,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BU0BO, AKOCUCTEMHBIN (6MOTeOIIeHOTUYECKHI),
ouocdepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kuznp kak opma cymiecTBoBaHUS MaTepuu. Hayku, uzydaromiye KUBbIe CUCTEMBI HA Pa3HBIX
YPOBHSIX OpraHHU3alUU.

N3yuenue xuBbix cucteM. Meroabl Ouonormdyeckor Hayku. HaOmronmenue, usmepeHwue,
ADKCIEPUMEHT, CHCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHoil. [lmanupoBanue »skcnepumenta. [locraHoBka M mpoBepka rumnote3. HyneBas
runore3a. [lonsTue BEIOOPKU U €€ HJoCTOBepHOCTh. Pazopoc B 6uonornueckux AaHHbIX. OlieHKa
JIOCTOBEPHOCTH TOJYUYEHHBIX PEe3yNbTaToB. [IpUUMHBI UCKAKEHUS PE3YJIbTATOB AKCIIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuelr u  cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «BHOJIOTHYECKHEe CHCTEMBIY,
«CBoOJiCTBa )KMBON MaTtepun», «Y pOBHHU OpraHU3alUM KUBOM NMPUPOB», «CTpOEHNE )KUBOTHON
KIeTKW», «TKaHh  IKUBOTHBIX», «CHUCTEMBI OPraHOB  YEJOBEUECKOIO0  OpPraHu3Ma,
«buoreonieno3», «buocdepa», «MeToabl U3YUESHUS KUBOU PUPOIBD.

O6opynoBanue: 1abopaTropHoe 000pyIOBAHUE JIJIS TPOBEACHUS HAOIIOICHUN, U3MEPEHHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crmonap30BaHWE Pa3TUYHBIX METOJOB MPU H3YUYCHHH KHUBBIX
CHCTEMM.

Tema 3. buosiorusi KjieTkun



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOTO. VICTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JI0’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHUA, Xpomarorpadus,
anekTpodopes3, MeTOJ] MEUYeHbIX aTroMoOB, AudQepeHuManbHOe  LEHTpU(YTrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (uKCUpOBaAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHUS METOJIOB MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MHUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTnyeckas padora «l3yueHne MeTONOB KIETOYHOM Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpaoe eaTpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHYECKUH COCTAaB KIETKU. Makpo-, MUKpO- U yJIbTPAaMHUKPO3JIEMEHTHI. Bona u e€ poib
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBaHUM KJIIETKH, TEIUIOPETYJISLUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OHOJIOTHYecKasi pojib. PoJib KATHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BEIECTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenkoBoi Mouiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBsI3b. BTopwuHas, TpeTW4Has, 4eTBEpPTUYHAs CTPYKTYpbl. JleHaryparmus. CBolcTBa OEIKOB.
Knaccugukarus 6enkos. buonorunueckue GpyHkm 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHibl, OJUrocaxapuibl M monucaxapujpl. OOmumi
IUIaH CTPOEHUs U (U3MKO-XUMHUYECKHE CBOICTBa yrieBoioB. buonornyeckue ¢yHKuuU
YIIEBOJOB.

Jlununel.  TuppoduneHO-ruapodoOHBIe  cBoiicTBa.  Knaccudukauus — nunuaos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOWCTBAa OMOJOrMYECKMX MeMOpaH — TeKy4YecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune HykiienHOBBIX KuciaoT. HykieoTuusl.
[Tpuniun komminementapuoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupaib.
Mecronaxoxnaenue u 6uonorndeckue pynkuuu JJHK. Buner PHK. ®ynkiun PHK B knertke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mmojekyine AT®. buonornueckue
¢yakuun  AT®. BoccraHoBiIeHHBIE TMEPEHOCUMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugochamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKHE HCCIEAO0BaHUSA COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OHOMOJNIEKYNl. Mooenuposanue cmpykmypovl u  QyHKyui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«PacnpeneneHrne XUuMUYECKHX 3JIEMEHTOB B JKUBOU MTPUPOIEN.



Tabmuupel u cxembl: «llepuoguyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemecTBa B cocTaBe oOpraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYpbl OEnKOBOW MOJEKYIb», «CTpoeHHE MOJEKYJd YriaeBoAoB», «CTpoeHHE MOJEKYI
nunuaoBy, «HykiienHoBbIE KUCIIOTH», «CTpoeHue MOeKyiIbl ATD».

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C IOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «/ccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKass M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKAPpUOTHUECKOM KieTkh. KieTouHas crTeHka OakTepwii W apxei.
OcoOeHHOCTH CcTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE dYKapHOTHUYECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHyeckoil MeMmOpaHbl. TpaHCIOPT BEUIECTB 4epes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (muddys3us, obneryénnas nudQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomxynmponunaemocts memOpansl. PaGota
HATPUI-KaJIMEeBOTr0 Hacoca. JHAOIUTO3: MUHOIUTO3, (paronnTo3. Dk3ounTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[utomnazma. L{uto3ons. I[lutockener. JIBmkeHue uuromuasmbl. OpraHoMIbI KJIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIETKH: dHjomIazmMarndeckas cetb (DIIC), anmapat ['ombmxu,
JM30COMBI, UX CTpOeHHE W (QYHKIUH. B3anmMOCBS3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrtpoeHue rpaHylspHOro peTukyinyma. Mexanusm wnanpasnenuss oerkos 6 IIIC. Cunte3
pactBopuMbIX  OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [nmagkuii  (arpaHynispHBIi)
SHJIOIIa3MaTHYeCKUi peTukyayMm. CekperopHast (GyHKums ammapara [onbmku. Moougukayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kinerounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W miacTul. llepBuuHble, BTOpPUYHBIE W CJIOXHBIE IJIACTHIbI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTHI, JIEHKOMIACThl  BBICHIUX
pacTeHUN.

Hemem0Opannbie opranousl kietku CtpoeHne M QyHKIUUM HEMEMOpPAaHHBIX OpPraHOMIOB
KieTku. PubGocomsl.  Ilpomescymounvie @uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramenmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULEYHbIX KIemoK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHHe © JBHXKEHHE JKI'YTHUKOB M pPECHHYEK.
MuxkpotpyOouku ruToriasmel. Llentpuons. benku, accoyuupoganuvie ¢ MuKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka s1apa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIIKH, UX CTPOCHHE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBI. J{uHamuxa s0epHOuU
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkmtoueHusi. CpaBHHUTENbHAs  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpaLun



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

Tabmuubl U cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KUBOTHOMN
KIeTKN», «CTpOeHUE pacTUTENBbHON KiIeTKH», «CTpoeHne MUTOXOHIpUM», «Sapoy», «CtpoeHue
HIPOKAPUOTUUYECKON KIETKU».

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl PacTUTENIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIPETapaThl OaKTepHUaIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIETOYHOU MEMOpaHBI.

JlaGopaTopHas pabGora «l/ccienoBaHue Ia3Mosn3a M AENaasMojn3a B PaCTUTENIbHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS LUTOIJIA3Mbl B PACTUTEIbHBIX KIETKaX)».

Tema 6. O0MeH BelecTB M NPeBPallleHUE IJHEPTUU B KJIETKe

AccUMMIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosn3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpoHBIA. YyacTue Kuciopoga B OOMEHHBIX — Ipoleccax.
OHepreruyeckoe obOecneueHue kierku: npespamieHue ATdD B 0oOMEHHBIX Ipoleccax.
depMEeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabonusma. DepMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. OTnuuns (QepMEHTOB OT HEOPraHMYECKUX
Karajau3aTopoB.  benku-akTuBaTOppl UM OEIKHU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTATUBHBIX PEAKIHIA OT PA3INIHBIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Pomp xmopomactoB B mporecce GortocuHTe3a. CBETOBas U TEMHOBAs
dazel. @omoovixanue, Cz., Cs. u CAM-munvt pomocunmesa. IIpogyKTUBHOCT (DOTOCHHTE3A.
Bausinue paznuuHbIX GakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUUPYIOIINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOHbIE OaKTeprH. 3HAUCHHE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
001e3HEeH.

AdpoOHBIE OpraHW3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loAroTOBUTENBbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronoruueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHuE. Pojlb MUTOXOHApPUH B Mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenbHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MmyTH OOMEHa BEIIECTB NEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpanun

[Toprpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «bunocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEIapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMEeHTOB (Ha
npUMepe aMHJIa3bl WIIM KaTalla3bl)».



JladbopaTtopnasi pab6ora «lV3ydeHue (epMEHTATHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHnas padora «CpaBHeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TIPOLIECCOB OPOXKECHUS U JIBIXAHUSI.

Tema 7. HaciiencrBenHasi uHpopManus U peaju3amnus eé B KiIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHONM uWHGpopMauuu. |'eHeTHdYeckwil KOX, €ro CBOWCTBA.
Tpanckpunuus — matpuudblii cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMIUJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK ¢ sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpancnsmus u e€ aranbl. Ydactue TpancnoptHeix PHK B OmocunTese Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHoT. Perymsauus akTHBHOCTH T€HOB y mpokapuotT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kiieTke. KieTounslii romeoctas.

Bupychl — HeksieTouHble ()OPMBI KU3HU U 0OMUraTHbie mapa3uthl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OaktepuodaroB. Kuszuennwii yuxn [[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
uHmezpasa.

Bupycubie 3abosneBaHus uenoBeka, JKUBOTHbIX, pacrenuid. CIIN, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexuwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

IToptpetsr: H. K. Konbuos, /1. . iBaHOBCKUI.

Tabmumet u cxembl: «buocuHTe3 Oenka», «['eHeTnueckuid Koa», «Bupyce»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knetounslii nuki, ero mepuoisl u perymsauus. Mutepdaza m muto3. OcoOeHHOCTH
mpoleccoB, mporekaromux B uHTepdase. [logroroBka kinetku k Aenenuto. [Ipecunrerndyeckuit
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUIT) MEPUOJIbI
UHTEP(PA3HI.

Matpuunsiii  cunte3  JIHK -  pemmumkanmsa. [lpunnunsr  permmkanmm — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MexaHu3M
permukammu - JIHK.  Xpomocombl. Crtpoenmne xpomocoMm. Temomepsl U Telomepasa.
XpOMOCOMHBII Ha0Op KJIETKHM — KapUOTHUII. J(MIJIOWIHBIM M TarjIoWIHBIA HAOOPHI XPOMOCOM.
I"'omonornunsie XpoMocomsl. 110710BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a WM MPOUCXOJALIME B HUX MPOLECCH. THUIIbI
muto3a. Kaprnokunes u nurokunes. bruojgornueckoe 3HaueHre MUTO3a.

Perynsammsi MUTOTHYECKOTO MHKIAa KiIeTKH. [Iporpammupyemasi KieTo4Hasi THOENb —
arornTo3.



Knerounoe siapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauMu

Tabmuupl u cxembl: «Ku3HEHHBIM LUK KIETKH», «MuT03», «CTpOoCHHE XPOMOCOMY,
«Permmukanus JJTHK».

OOGopynoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MuUT03 B KieTKax KOpelika
JTyKay.

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopnas padora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTU OJHOKJIETOYHBIX OpPraHu3MOB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 9acTe MHOIOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacreHuit. Tumbel pacTUTENBHBIX TKaHEW: oOpa3zoBaTelbHas, IOKPOBHAs,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOOEHHOCTH CTpOeHUs, (PYHKUUNH W PaCIOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COEMHUTENIbHASA, MblleuHasi, HepBHas. OCOOCHHOCTH CTpPOeHUs, PYHKIUNA U PacCHONIOKEHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opraunbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTenuii. OpraHbl U CHCTEMbI OPTaHOB
JKUBOTHBIX U YesioBeka. DyHKITUU OpraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranusmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COeAMHEHUS
KOCTEH.

JBmxeHue opraHu3MoB. JIBMKEHHE OJHOKJICTOYHBIX OpPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TpPOMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX JKUBOTHBIX M U€JIOBeKa: MbllieuHas cuctema. Peduekc. CkenerHbie
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuszmoB. [lormomieHne BOJbI, YTIAECKUCIOTO Tra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMU. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApEHHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTENBHOTO TpakTa. llumeBapurenbHble
xenesbl. [IuimeBapuTenpHas cucTemMa 4esioBeka.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >xuBOTHBIX. uddy3us ra3oB yepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MoBepXHOCTh. JKabepHoe u JErodHoe
IbIxaHue. JlpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOIIMOHHOE YCJIOKHEHUE
CTpOCHMsI JETKUX TIO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenpHasi CHCTEMa dYeloBeKa. MexaHu3m
BEHTWIALNH JIETKUX Y TITUIl U MJIICKONMUTAIOMUX. Perymsiust apixanus. [{prxaTenpbHbie 00bEMBI.

TpaHcnopT BelIeCTB y OpPraHU3MOB. T[paHCHOpPTHBIE CHUCTEMBbI pacTeHui. TpaHcmopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHus. OBOJIIOLIMOHHBIE  YCIO)KHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perysiusi.

Beinenenne y opraHu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbl BbiieneHus. PuibTpanus, cekpeuuss U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThI OPraHoB BblesieHUs. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOU
U BBIICTUTEIBHOM cHUCTeMaMu. BplieneHrne y Mmo3BOHOYHBIX JKMBOTHBIX M yesoBeka. [loukw.
Crpoenue u pyHKunoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIC. 3allIMTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KIETOUHBIE W TyMOpaJdbHBIA HWMMYHHUTET.
Bpoxxnéuupli W TPHOOPETEHHBIM  creU(PUUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummyHnurera (I1. Dpnux, ®@. M. bBepuer, C. Tonerara). BocnanutenbHble OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO UMMYHHUTETA B PA3BUTHUH CUCTEMHBIX 3a00JI€BaHUN.

Pa3apaxxuMocTe M perynsuMs y OpraHu3moB. Pa3ipaxuMocTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacTeHuil. PocToBble BeleCTBa U HX
3HAYCHHE.

HepBHast cucrema u peduieKTopHasl peryisnus y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOEHUST HEPBHOM CHUCTEMBI Y JKUBOTHBIX. OTIEibl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast peryisimusi W SHAOKPUHHAs CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBUEe TOpMOHOB. B3auMOCBs3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOJOPOCTH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHil», «CHCTEMBI OpPraHOB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHE HACEKOMBbIX», «TKaHM pacTeHUi,
«KopueBsie cuctembl», «Ctpoenue ctebinsn», «CTpoeHHME JMCTOBOM IUIACTUHKMY, «TkaHuU
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHas cucremayn,
«BeiienurensHas cucremMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MBIIb», «MMyHUTETY,
«KumeynomnonoctHbie», «CxeMa UTaHus pacTeHHi», «KpoBEeHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHUE 0KJI€BOrO
yepBsa», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbIkatomuxcs», «HepBHas cuctema ntuiy, «HepBHas cucTeMa MIIEKOIHUTAOIIUX,
«HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIpENaparbl OJHOKICTOYHBIX OpPTaHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbIE
AK3EMIUISIPBI KOMHATHBIX PaCTeHUM, TepOapuy PaCTEHHUI pa3HBIX OTMETOB, BIAXXHBIC TTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKIIUU OECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opymoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO ¥ BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepmeHToB, 000pyAOBaHUE IS



JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHbIX
JBUKEHHM, MOJIETIN TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopnas padora «/3yyeHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPTAaHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrionoe (BKIII0Yast BETeTaTUBHOE) H MOJIOBOE. Buabl
0ecro0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHHUE.

ITonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meio3. Cranguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. buonornueckuii CMbICI MeHO3a U IIOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKMBOTHBIX. IlosioBbIe — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJICTOK.

OmnogoTBOpeHHE U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npobrem ambpuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanunoe u Hedepmunuposanuoe opodrenue. bracmyna, muno
onacmyn. OcoOeHHOCTH OpOOJIEHUsT MIIEKOMUTAIOIMIUX. 3apOJIbIIIEBbIe JMCTKH (TACTPYJIALINS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3aumHOe BiMsHUE YacTen
pa3BUBAIONIETOCS  3apojibliia (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aMMOJEWCTBUM reHoB. BimsHue Ha
SMOpPUOHAIIBHOE Pa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOILIEH CPEIbI.

Poct u pasButme xuBoTHBIX. [locTamOpmonanmpHBI mepuon. IIpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSIMOrO M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHoeHue u paszputue pacrteHuil. ['amerodut m crnopodur. Meiio3 B KH3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meio3za. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENBHBIX OPraHu3MoB. J[BOHHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETryNsSIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.

Tabmunel u cxembl: «BereraTuBHOEe pazMHOKeHUE», «TUIBI OECTIONOro pa3sMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHLEKIETKH W CIIEPMATO30UIa»,
«OCcHOBHBIE CTaauMu OHTOreHe3a», «lIpsmoe u Hempsimoe pas3BuTHe», «Pa3BuTHE Maiickoro
Kyka», «Pa3Butne capaHum», «PazButue IArymku», «/[BoiiHOE OIIOAOTBOPEHNE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYIOJBHBIX pacTEeHUN», «KU3HEHHBIA LMK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM WHUKI MXa», <«OKWU3HEHHBI MUK MNanopOTHUKAY,
«KW3HEeHHBIN UK COCHBI.



OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUIICKIECTOK U CIIEPMaTO30U/IOB,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckas padora «BbIsBIIEHHE NPU3HAKOB CXOJCTBA 3apOAbINIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIICHUS W PAa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU TreHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. . Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3UIOTA,
TeTepO3UTroTa, YUCTas JIMHUS, THOpUABI, TeHOTHI, (QeHorur. OCHOBHBIE METOIBI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-TEHETUIECKHIA.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxembl: «MeToIbI TeHETUKIY, «CXEMBbI CKpEIBaHUS».

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
rubpunoB nepBoro nokoneHus. IlpaBuno momunupoBanus. Bropoit 3akon Menpens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruueckne 0OCHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleZJOBAHMUS.
Pacmienyienne npu3HaKkoB MIPU HETIOJHOM JIOMUHUPOBAaHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHjens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIICHNUE CLEIUICHNUS MEX 1y TeHaMU. XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI Moj. ['eHeTmdeckas CTPYKTypa IIOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3aummoneilcTBue HeaulenpHBIX T'eHOB. KOMIIIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTHUECKUX TMPOIIECCOB, TMOBEACHMS W KOTHUTHUBHBIX (QyHKUMH. [‘eHermueckue
MEXaHU3Mbl CUMOHMOI€He3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUs HacjeICTBEeHHOW nHpopMaluu B
MOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JAeMoHCcTpan U

IToptpetsr: I'. Menaens, T. Mopras.



Tabmumpl u cxemsl: «I[lepBblii 1 BTOpOW 3akoHBI MeHaens», «Tpetuit 3akoH MeHumemns»,
«Ananuzupymoliee ckpeuBanuey, «Hemnonnoe noMunrpoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30huiby, «[ eHeTnka nonay, «Kapuotun yenoekay, «Kapuotum apo30huie,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl JIEMOHCTpPAllMU 3aKOHOB €IUHO00pasusi rHOpPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUS] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBHUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJIsl IEMOHCTPAMU CUEIUICHHOTO HACIIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBD».

IIpakTuyeckas pa6ora «V3ydeHue pe3yabTaTOB JAUTHOPUIHOTO CKPEIIMBAHHS Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHotuna u cpeabl npu (opmupoBaHuH (eHoTHna. VM3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TPHU3HAKK. BuUIbl  M3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUMBOCTh. Ponb cpeabl B (GOpMUPOBAHUU MOIUGPUKALMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHbsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enoTunuueckass M3MeHUYUBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW H3MEHYMBOCTH. Buabl
TeHOTUITNYECKOW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KoMmOuHaTtuBHass ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
W3MEHYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JaHUH I'€HETHYECKOTO Pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MyrtanoHHass W3MEHYMBOCTb. BHbl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTallMH. SIAepHBIE M IUTOILIA3MATHYECKUE MYTAIUU.
Comarnueckre W MOJOBble MyTanuu. [[pUYMHBI BOSHUKHOBEHHS MyTanuil. MyTareHel U UX
BIIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBocTH (H.M. BaBuioB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (QaKkmopos 6 HAC1e008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl 1 cxembl: «Bunbl usmeHunBOCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTuBHAsT  M3MEHYHMBOCTH»,  «Meio3»,  «OmiogorBopenue»,  «l[ eHeTHdyeckue
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

OOopynoBaHue: >KUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUN, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «McciemoBaHue 3aKOHOMEPHOCTEH  MoAU(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapUallMOHHOTO psijia U BApUALIMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpPENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBeka. MexayHapogHasi MporpaMma HUCCIEJIOBAHMS TE€HOMa YeJIOBEKa.
MeTobl U3Y4YEeHUS TEHETUKH YeTIOBEKAa: TeHEalIOTMUeCKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHA,
MOMYJISIHUOHHO-CTATUCTUYECKUI, MOJIEKYISIpHO-TeHEeTUYeCKud. COBPEMEHHOE OMNpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momombto [11[P-
aHanu3a. HacnencrBennsle 3a001eBaHus 4eI0BeKa. | eHHbIE B XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
bone3nn ¢ HacneaCcTBEHHOM MNPEapaclooKEHHOCThIO. 3HAUEHUE MEAMIIMHCKOW T€HETUKH B
NPEIOTBPALICHUN M JICUCHUU TeHETUYECKUX 3a00JieBaHUM 4YesloBeKka. MeauKo-TeHEeTHYecKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTHUECKUE aCIIEKThI
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (hu3MuecKoMy H
XMMUYECKOMY 3arpsA3HEHUI0 OKpYXKawlled cpeabl. ['eHeTnueckas MpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmumer u cxembl: «Kapuotum denoBeka», «MeETOIbI M3ydeHUS TCHETHKH YEJIOBEKA,
«"enetnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padbora «CocTaBjICHHE U aHATIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JomecTukanust M CeJleKIus. 3apoXACHUE CEJICKIMU W JgoMmecTtukauuu. Yuyenue H. W.
Bapunosa o LlenTpax mpoucxoxaeHusi 1 MHOroo0Opasusi KyJabTYpHBIX pacTeHuil. Ponb cenexiuu
B CO3/aHMM COPTOB pacTeHUM U mnopoa KuUBOTHbIX. Copr, mopona, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBocty H. WM. BaBuiioBa, ero 3HaueHue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKycCTBEHHBIN O0TOOp: MacCOBbI U UHIUBUYaTbHBIN.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue npousBoAUTENel 1Mo moToMcTBY. OTOOp 1o
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA B OTOOP MO TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

HckyccTBEeHHBIH MyTareHe3 Kak METOJl CeNeKIMOHHOW paboTel. PamuanuoHHbBI U
XUMHYECKHM MyTareHe3 KakK MCTOYHMK MYyTallMid y KyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHS © METOAoB pekoMOmHaHTHBIX JIHK mms
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne monumuonaoB. BayTpuBuaoBas rtubpuauzanus. bau3kopoacTBeHHOE
CKpelMBaHue, Wi UHOpUAUHT. HepoJacTBeHHOE CKpelrBaHue, Wil ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeononenue Oecriogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHMKEHHSI CENEeKIMU pacTeHUd u
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN W HX JAMKUX
ponuyel A co3qaHusl HOBBIX COPTOB U FMOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu cenbCKOX03AUCNEEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX YIYYULeHUs CYUIeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUemM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx uoell u
nepcneKmueHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykpsHenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJbTYpHBIX pacTeHUID,
«3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «METOIbl CeIeKIun»,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

Jlaboparopnasi paGora «/3yueHue cCOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ AOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHre METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikcekypeust «OCHOBHBIE METOABI M JIOCTHXKEHHUS CEJEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI U CHHTeTHYeCKasi 0MoJ10rusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorndeckuii cuate3. O0bEeKThI
MUKpOOHosIornyeckux TexHoaoruil. [IpousBoacTso Oenka, aMUHOKHMCIOT U BUTAMUHOB.

CoznlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBaHHUS T€HOMOB C LIEJIbIO MTOJIYYE€HUsI OPIaHU3MOB U UX KOMIIOHEHTOB, COACPIKAIINUX
HE BCTpEYaroIuecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounass nHkeHepusa. MeToabl KylbTypbl KJIETOK U TKaHEH pPAaCTEHUH WU KUBOTHBIX.
Kpunobanku. Comarnueckass rUOpuan3anusi U coMarudeckwii smOpuoreHes3. lcmonb3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNIOHANbHBIX U NONUKIOHANbHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK M KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueupo8aHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl U T'eHHasl MH)KeHepHsl. ICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAaHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JloctuxkeHUs U NEPCHEKTUBbI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEMbl TEHHOU
VUHXCHEPUU.

Menununckue 6uorexnonoruu. [loctrenoMuas mudposas meaumuHa. [TI[P-nuarnocTuka.
MeTaboOMHBIN aHATTN3, TEHOIEHTPUIECKUI aHaIM3 MPOTEOMA YEIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepanus paka. 3D-
OvonH)xeHepusi i pa3paboTku  (PyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH Cco4YeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa |
ckaddonauHra s peueHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030yauteneit OPBU, ycraHoBieHHEe MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuoHnupoBanus PHK-
coJiepKallX BUPYCOB, BHI3BIBAIOIINX 0CO0O0 OIMacHbIe 3a00J1€BaHMsl YeNIOBEeKa U )KUBOTHBIX.

JleMoOHCTpaL U

Tabmuupl u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas paGora «/3yueHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeust «buoTexHoNOrns — BaKHeIas Mpou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)».



Paznea |11, «IlimannpyemMble pe3y/ibTaTbl OCBOCHHUS Y4eOHOI0 MpeaMeTa
«Buogorus» (IIPO®UJILHBIA YPOBEHD) Ha YPOBHE CPeIHEro 00IIero
oOpa3zoBaHus

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pE3yslbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHDIC.

B cTpyKType NTUYHOCTHBIX pEe3yJabTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJOTHU BBIIACICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHWE OOY4YalOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIHLHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe pazeumue BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOTO0  OOpa3OBaHMsl, Haluuue NPABOCO3HAHUS  DKOJIOTHUECKOH  KYJIbTYpHI,
cnocobHoCcmu cmagums UEIN U CTPOUTH JKU3HEHHBIE IJIaHbI.

JInuHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJOTUHU JAOCTUIAIOTCS B €IUHCTBE
yueOHOM M BOCIUTATENbHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT IMpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHSI, PA3BUTHUsI BHYTPEHHEW MO3MLMU JIMYHOCTH, AaTPUOTU3MA U
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIEMy IOKOJEHHUIO, B3aUMHOIO
YBaXEHUs, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTypHOMY  HACJIEOUI0O U  TPaAUuLUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JIMYHOCTHBIE PE3yAbTAThl OCBOSHHS YU4€OHOTO mpenMeTa «bronorusy» MOMmKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITA AESTENbHOCTH B IPOILIECCE PEATU3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
MIPaBONOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWI0O K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCUCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJIEHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMU HEHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a]ad, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;



TFOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPAKIAHCKONW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IPUPOJBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHME M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOT0 TOBEJCHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYAICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHSA LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAJAULIMIMHU HAPOJIOB
Poccumn;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOUICHWE K MHpY, BKIIOYAsl 3CTETHKY OBbITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHHUE SMOIIMOHAIIBHOTO BO3/IEUCTBUS KUBOM MPUPOBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJIEHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLIMOHAJIBLHOIO 0JIArONONyYHs:

MOHUMaHWE W pealin3aius 310pOBOro U 0e30MacHOro 0bpasa KM3HU (310pOBOE MUTAHUE,
coOI0ieHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynsipHas (u3Mueckas aKTUBHOCTh), OEpEXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTH NPAaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€301acHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME MOCJIEJICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS aKOroJs,
HapKOTUKOB, KypEeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTbH K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NeSITeNIbHOCTD;

MHTEpEC K pa3inyHbIM chepam npodheccHoHaTbHOM AESITeNbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HH;



7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTMYECKUX MPoOIeM U IMyTel UX PEeLIeHHUs;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMbIe TIPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIEHUuH MpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, NPHUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOJHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEICTBHS MPEeANPUHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOIM M UUTATEJIbCKON KYJIBTYpPbI KaK CpEACTBAa B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(Uuku OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MUpE Kak O €IMHCTBE TMpUPOAIbI, 4YeJOBEKa M oOOIlecTBa, B IO3HAHUM HIPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHuUs
HOBOT'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIIMOHAIbHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMOil pu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIOIb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHMS U aHalIW3a M OOBACHEHWs SBJICHUHN
OKpYKaloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIUXCS JAHHBIX C LENbI0 TOTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
po0JieM B peabHBIX )KM3HEHHBIX CUTYAIIMSIX;

OCO3HaHHE IIEHHOCTH HAay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEI0BATEIBCKYIO AESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHUIO HOBBIX 3HAaHUU II0 6HOJIOFI/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
OTPEOHOCTSAMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3ylbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUITMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPrus,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIECIOBAHNUE, HAOIIOJEHUE, W3MEPEHUE, SKCIIEPUMEHT U JPYIHE); YHHUBEpCAJIbHbIE
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PEryJIATUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (YHKIHOHAIBHONM I'PaMOTHOCTH M COLMAIbHON KOMIIETEHLIIMU OOy4aroIluxcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLMAJIBHOW MIPAKTUKE.

B pesynbrare u3yueHuss OMOJIOTMHM Ha YPOBHE CpeAHEro ooOuero ooOpa3oBaHMs Y
oOyuaromerocsi 0yayr chopMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC ydeOHBIC NEHCTBHA,
KOMMYHHUKAaTHBHbIE YHUBEpCaJbHble Y4eOHbIE JEHUCTBUS, PETYJIATUBHBIE YHHUBEPCAIbHbBIE
yueOHbIe IeMCTBUS, COBMECTHAS 1€ TEbHOCTb.

MertanpeagmeTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUICHUS (aHanu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOIMYECKHUX
HOHATHUH (BBIIENATh UX XapaKTepPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3H C APYTUMU MOHATUSAMM);

ONpeneNaTh LeNU ACATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHKEHH,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHHUs (MHAYKTHBHbBIC, JCTyKTHBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaxX, a TaKXKe MPOTHBOPEUYHMI pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHBIX
Y HEMaTEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOr0, BHUPTYalbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOCHCTBUS;



pa3sBUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKON U MPOCKTHOM JEATEIILHOCTH, HAaBBIKAMHU
paspernieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOOB IIO3HAHUS;

UCTIOJIb30BaTh PA3UYHBIE BUIBl ACATENIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPHU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(GopMHpOBATh HAYUHBIA THUIl MBIIUICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 337aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIATh
TUMOTe3y €€ pelieHHs, HAaXOAWTh AapryMEHThl JUIA JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB ICHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh NEpEeHOCUTh 3HAHHWA B  IIO3HABATENBHYI0 M  IPAaKTHYECKYyl0  001acTu
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUI'aTh HOBbIE HJEH, NpeIJlaraTb OpPUTMHAJIbHBIC MOAXOAbI M PELIEHUs, CTABUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIue aJbTepHATUBHbIEC PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAaX HH(MOpManuu (TEeKcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBJICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(GopMymHpOBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI TNPH IOHCKE W O0TOOpe
O6uonornyeckoi HHGopMaIK, He0OX0IMMOMN AJIs BHIIOJHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TpPEACTAaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U IPYToe);

UCMOJIb30BaTh HAy4HBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpOpManrel: TPUMEHITh XUMHYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISTHOCTH;

BJAJ€Th HABBIKAMU pACIO3HABAHUS M 3alMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUANIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoOi TeMbl (YMEHHE 3a/laBaTh BONPOCHI, BHICKA3bIBATh



CY)XKJICHHUsSI OTHOCHUTENIbHO BBINOJHEHUsI NpeaIaraéMond 3aJadyd, Y4YHUTbIBaTb WHTEPECHl U
COIIACOBAHHOCTb MO3ULUI APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [IEPETOBOPBHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOJECHCTBUS, [MOHUMATh HaMEpPEHUs
JPYruX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1esITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOTHI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEIICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

INPUHUMATh LEJIU COBMECTHON JESITEeNbHOCTH, OpPraHMW30BbIBATH M KOOPAUHUPOBATH
JNIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C y4ETOM
MHEHHI yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOI paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEH C IMO3UMLUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IMO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHe 3HAHUS [UIS BBIABICHHMS NpoOJIeM M UX pEUIeHHUs B
KU3HEHHBIX Y YU€OHBIX CUTYalMsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 11EI€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 3JI0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pPelIeHUs NMpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JaCTsIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;



BJIQ/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIM3€E PE3yNIbTaTOB AEATEIbHOCTH;
3) npuHATHE ceds1 U IPYTrux:
NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;
pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYroro YeJI0BEKa.
HPEAMETHBLIE PE3YJIbTATHI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs ydeOHoro mpeamera «buosorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecriedeHre MPOoPUIBHOTO 00yYeHHST 00yUYarOInuXCs
Oouonorun. OHM BKIIOYAIOT: creuupuyeckue i OWOJIOTMM HAay4dHblE€ 3HAHUS, YMEHUS U
CIocoObl JEMCTBUM MO OCBOECHHIO, HMHTEPHpPETAMUd U NIPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
NeSTEIbHOCTH MO IOJyYEHUIO HOBBIX 3HAHUH W HMX NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KM3HCHHBIX CUTyauusax. [IpeamerHbie pe3yabTaTsl IPEACTaBICHbI 110 FO1aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U pOJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUH E€CTECTBEHHO-HAYYHOM KapTHHbBI MHpA, B IIO3HAHUU 3aKOHOB IPUPOABI U
pelIeHnH IpodIIeM pallMOHAIBHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIAJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKJOYAET: OCHOBOIOJAraroline
OMOJOTMYECKHEe TEPMHUHBI U TOHATHUS (PKU3Hb, KJETKA, OpraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpEeTyJISILMSL, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kinetouyHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o 1menrpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
NEPBOIO MOKOJIEHHUS, pacIIEIJIeHHs], YUCTOTHl FraMeT, He3aBUCUMOro HacieaoBanus . Mennens,
TOMOJIOTHYECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBoctu H. . BaBuioBa), NpUHIMIIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOII0ICHHE, SKCTICPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuil, rpuOOB, pacTeHHI,
’KMUBOTHBIX M Y€JIOBEKA, CTPOCHHSI OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, NPOTEKAIOIMX B OpraHU3Max pacTeHHH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIECTB (METa00IM3M), IPEBPAILICHUS] SHEPTHH,
Opo>keHHsI, aBTOTPO(PHOro M reTepoTpo(HOro TUIMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeTorenesa, ’MOpuoreHe3a, mocTIMOPHOHATIBHOTO Pa3BUTHUS, PA3MHOKECHHUS,
WHAMBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aWMOJEWCTBUS T'€HOB, IeTepo3Huca,
UCKYCCTBEHHOT'O 0TOODPA;



YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSIMHU, MEX]y OpTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeEJIOBEKa M HX (QYHKUUAMH, MEXKAY CHCTEMaMH OPTraHOB M HX
GyHKIUAME, MEXAY JTanaMu oOMeHa BEIIeCTB, dTalaMHM KIJIETOYHOTO LHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeasl OOUTAHHUS;

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33aJa4H, BBIIBISATh MNPUYUHHO-CIEICTBEHHBIC CBS3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKUMH TpOIlecCaMd U SBJICHUSMH, JellaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE paldoThl, cOOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATbHBIMU CPEACTBAMU,
bopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

yYMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M MyOJIMYHO IMPEICTABISATH
MOJTy4YEHHBIC PE3yJIbTaThl HA YYCHHUECKUX KOH(PEPEHIIUSIX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OWoNornu W MeIWIUHBI (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccuoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTUU, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUHU, CEIHCKOTO X0341CTBa, MUIIEBON
NPOMBIIIICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBIA HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccud W TPOJOJDKEHHWE OHOJIOTMYECKOr0 00pa3oBaHUs B
OpraHu3alUsIX CPEeAHEro NPOoPeCcCHOHATBHOTO U BhICIIET0 00pa30BaHusl.

[IpenmerHble pe3yabTaTbl OCBOEGHHs ydeOHoro mnpeamera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOopMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B TMO3HAHUU 3aKOHOB
IOPUPOJBI U PEIIEHUH SKOJIOTHYECKUX MPOOJIEeM YeI0BEYEeCTBA, a TAaKXKE B PEIICHUH BOIPOCOB
palMOHATFHOTO TPUPOIONONBF30BaHUs, U B (OPMUPOBAHMHM IIEHHOCTHOTO OTHOIIEHHS K
npupose, oOLIeCTBY, YENOBEKY, O BKJIaJIe POCCHUICKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBUTHE OMOJIOTHHY;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYEeCKMX 3HAaHUI, KOTOpas BKIIOYAET ONpPEesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMoHHAs Teopus Y. JlapBuHa,
CUHTeTHuYecKass Teopus sBomoruu), ydenus (A. H. CeBeprioBa — 0 MyTsSX U HaNpaBICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bopa), mpasuna (Muanmyma lO. JInbuxa,
AKOJIOTHYECKON MUPaMUIbl YHEPTUHN ), TUITOTE3bI (THnoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BIAJETh OCHOBHBIMH METOJAMU HAyYHOTO TO3HAHMS, WCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpEeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOIOIEHHBIX W3MEHEHWH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUICCTBEHHbIE NPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOUIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIHUX CHII SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpelie 0OMTaHUs, YepelOBaHUs
HaIpaBJICHUH 3BOJIIOLUHU, KPYTOBOPOTA BELECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aMMOCBA3M MEXAY IPOLIECCAMHU DSBOJIIOLMM, ABMKYIIUMU
CHJIaMH aHTPOIIOI'€HE3a, KOMIIOHEHTAaMH Pa3IMYHbIX SKOCHCTEM M MPUCHOCOOIEHUAMU K HUM
OpraHU3MOB;

YMEHME BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CUCTEM, IIPUCIIOCOOJEHHOCTh BUI0B
K cpeie oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBs3eH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B HKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelbCTBA pOJICTBA OPraHM3MOB pa3HbIX CHCTEMaTHYECKUX TpYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTaHHS, €IMHCTBA UYEJIOBEUECKUX pac, HEOOXOAMMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA,

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATb NPUYUMHHO-CIIEICTBEHHBIE CBS3U
MEXIy HUCCIeAYeMbIMU OHOJIOTMYECKUMHU INpOLlecCaMM U SIBJICHMUSMH, J€1aTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIIOIATh MpaBHia TPU
pabote ¢ y4eOHBIM U 1a00paTOPHEIM 000PYIOBAHHUEM;

YMEHME BBIIBUIaThb THUIOTE3bl, IMPOBEPATh HMX DKCIEPUMEHTAIbHBIMU CPEACTBAMH,
bopmMynupys 1eNb UCCIeI0BaHUs, aHAJIM3UPOBATh MOJYyYEHHbIE PE3YJIbTaThl U JIe1aTh BbIBO/IBI,

YMEHHE y4acTBOBaTh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAay4HbIX OOIIECTB, M MYOJMYHO MPEICTaBIATh
MOJIy4EeHHBIE PE3Y/IbTaThl HA YUEHUUECKUX KOH(PEPEHIUIX;

YMEHHME OLICHMBAaTb THUIOTE3bl M TEOPUHM O IPOUCXOKACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAllleHUs TI100abHbIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccuoHaabHON 1EATEIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJIONONIL30BAHUS, MEIULHUHBI, OHOTEXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun U MPOJODKEHHE OMOJIOTMYecKoro o0pa3oBaHMsS B OPraHU3ALUAX CPEAHEro
npo¢eCcCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



Pazgen 1V. TemaTudeckoe mjiaHupoBaHue

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM (uu¢posBbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
buonorus kak Hayka
JKuBble cucTeMbI M X U3yUEHUE
bubmuorexa [JOK
3 bronorii kieTk 2 05 https://m.eds00.ru/863e4ec6
bubnnoreka IIOK
4 XHUMHUYECKash OpraHu3anus KIETKU 10 1 hitps://m.edso0o.ru/863e4c50
bu6nuoreka [IOK
> CTpoeHie it pYHKLHH KICTKH 8 2 https://m.eds00.ru/863e4ec6
5 OOMeH BelIeCcTB U NMPEBpAIlEHUE SHEPTUU B 9 1 bu6nuoreka [IOK
KJIETKE https://m.edso0.ru/863e4da4
7 Hacnencreennas ungopmanus u 9 05 bubanoreka [JOK
peanuzaius e€ B KJIeTKe ' https://m.edsoo.ru/863e4da4
. bu6mmoreka [IOK
XK 1
8 VISHCHHBI LHICT KACTIH 6 https://m.edso0.ru/863e4fd4
bu6nuoreka [IOK
9 Ctpoenue n pyHKIIMU OPraHU3MOB 17 1.5 https://m.edso0.ru/863e50ec
https://m.edso0.ru/863e51fa
bu6nuoreka [IOK
10 Pa3mHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edso0.ru/863e4ect
11 ['eneTnka — HayKa O HaCJIEICTBEHHOCTH U 2 05 bu6nuoreka [IOK
W3MEHYHUBOCTH OPTaHU3MOB ' https://m.edso00.ru/863e4c50
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 buGmorexa [IOK

https://m.edsoo.ru/863e4ec6



https://m.edsoo.ru/863e4ec6
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13 3aKOHOMEPHOCTH U3MEHYHUBOCTH 6 1 buGnuorexa LIOK
https://m.edso0.ru/863e4da4
bu6nmoreka [IOK

14 r 3 0.5

cHetTHita Aeropera https://m.edso0.ru/863e4da4
bu6nuoreka [IOK

1 4 1

5 Cenekuusi OpraHu3MoB https://m.edso0.ru/863e4fd4
bu6nmoreka [IOK

16 BroTeXHOMIOIMsI M CHHTETHYECKAsT OMOJIOT S 4 https://m.eds00.ru/863e50ec
https://m.edso0.ru/863e51fa
bubmuorexa [JOK

17 P 1

CICPRIOE BpEMA https://m.edso0.ru/863e4ect
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 0 13
Pa3znen V. KanengapHo — TeMaTu4eckoe IJIAHUPOBAHME
10 KUIIACC
Koau4yecTBo yacos Hara
Kour  Ilpaxt n3yue
Ne pore | mueck | AT3 Hust DJIeKTPOHHbIE U (POBbIE
Tema ypoka H3y4YeH ¢pakr
n/n Bcero  Hble ne s o0pa3oBaTe/ibHbIE PeCypChl
pa6o pabot —
ThbI bl
1 buonorns kak KOMIUIEKCHas HayKa U 1 04.09 Bubnnoteka LIOK
KaK 9acTh COBPEMEHHOTO O0IIeCTBa ' https://m.edsoo.ru/863edec6
2 JKuBbie CHCTEMBI 1 UX CBOMCTBA 1 06.09
3 YpoBHEBas opraHu3anus KUBbIX 1 08.09

CUCTEM
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HcTopust OTKPBITHS U U3Y4YECHUS

4 kietku. Kinerounas teopust 1109
MeTo/1bl MOJNIEKYISIPHOUN U
KJICTOYHOU OMOJIOTHH.

[IpakTrueckas padota «3ydeHue
5 METOIOB KJIETOYHOM OMOJIOTHHA 0.5 13.09 brbmorexa [IOK
https://m.edso0.ru/863e4ec6
(xpomarorpadusi, anexrpodopes,
g depeHInaTbEHOS
uentpudyruposanue, [TLP)»
. bubmmoreka [JOK

6 XHUMUYECKUH COCTaB KIETKH 15.09 https://m.e dSIE)IO.ru /18630450

7 MuHepanbHbIC BEIIECTBA KICTKH, UX 18.09 Bu6mmorexa [LIOK
Ouonoruyeckas pojb https://m.edso0.ru/863e4ec6
Opranudeckuie BelecTBa KIETKH —

8 6enku. JlabopaTopHas paboTta 05 20.09 Bu6morexa [TOK
«O0HapyKeHHe OEIKOB ¢ TIOMOIIIBIO ' https://m.edsoo.ru/863e4da4
Ka4eCTBEHHBIX PEAKIUI»

9 CoiicTBa, Knaccuduxanus u 2209 Bu6nmorexa [{OK
GbyHKIMH OETKOB https://m.edso0.ru/863e4da4

10 Opranuveckuie BemecTBa KICTKH — 25 09 Bu6mmorexa L{OK
YTJIEBOJIBI https://m.edsoo.ru/863e4fd4

bubnmoreka [JOK

11 Sj;:;f:ecme peHieCTRA et 27.09 https://m.edsIZ)[o.ru/863e50ec

https://m.edso0.ru/863e51fa
Hyxneunossie kucnotsl. JJHK u
PHK. JIabopatopnas pabora
12 «HccnenoBanne HYKIICHHOBBIX 0.5 29.09 brbmiorexa [IOK
https://m.edso0.ru/863e4ec6
KHCJIOT, BBIICTIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue 02.10 Bbu6moreka LIOK



https://m.edsoo.ru/863e4ec6
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nykaeosuarpudocdars (HTD)

https://m.edso0.ru/863e4c50

CexBenuponanue JIHK. Meroabt

bu6mmoreka [JOK

14 T€HOMMKHU, TPAHCKPUIITOMHKH, 04.10 https://m.edsoo.ru/863edect
MIPOTEOMUKH
bu6mmoreka [JOK
15 MeToabl CTpyKTypHOI OHOJIOTHH 06.10
https://m.edsoo.ru/863e4da4

16 Tunsl kietok. [Ipokapuornueckas 09.10 Bu6nuoreka LIOK
KJICTKa https://m.edsoo.ru/863e4da4
CrpoeHue 3ykapuoTUYECKOn

17 KJICTKH. HpaKTI/I:IeCKa}I pa60Ta“ 05 11.10 Bu6nuorexa [TOK
«M3yueHne CBOMCTB KJICTOYHOU https://m.edso0.ru/863e4fd4
MEMOpaHBI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU 13.10 EES;I;I/(r)rT],GeI?s(I)_E)(,)rllf/gggsgﬁ%edsoo.rU/ 863e50ec
OnHoMeMOpaHHbIE OpraHOU/IbI

19 kietku. [Ipaktudeckas pabora 05 16.10 Bu6morexa [TOK
«M3ydenune IBUKEHUS ITUTOILIA3MBI https://m.edsoo.ru/863e4ec6
B PaCTHUTEIHHBIX KJIETKAX)

[TonyaBTOHOMHBIE OPTaHOUIBI
KJICTKHA: MUTOXOHJIPHH, TJIACTH/IBI.

20 JlaboparopHas pabora 05 18.10 bu6mmorexa [IOK
«HMccnemoBanue mia3Moin3a u https://m.edso00.ru/863e4c50
JIETUIa3MOJIH3a B PACTUTEIILHBIX
KJIETKaX»

21 HemeMmOpaHHbIe OpraHOU/IbI KIIETKU 20.10 E‘ftlggl;ll(r)rfeelccii,(]){)orllf/ 863e46C6

22 CTpoeiiie i ki s1pa 2310 ilfp?:d/(/)r?e.ggs%gﬁ/sese4da4

23 CpaBHuTENbHAs XapaKTEPUCTHKA 0.5 25.10 Bubnuoreka [IOK



https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
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KIIETOK dyKapuoT. JlaboparopHas
pabota «/3y4eHne cTpoeHUs KIETOK
Pa3IUYHBIX OPTAaHHU3MOBY
ACCHUMUJISIIHS U IUCCUMHEIISIIHST —
JIBE CTOPOHBI MeTabomu3Ma. Turbl
oOmeHa BemiecTB. JJaboparopHas

https://m.edso0.ru/863e4da4

bubmuoreka [JOK

24 27.10
pabota «/3yueHne KaTaTuTHISCKON https://m.edsoo.ru/863e4fd4
aKTUBHOCTH (pepMeHTOB (Ha
IPUMEPE aMIJIa3bl WITH KaTaJla3hbl)»
depMeHTATUBHBIN XapakTep
peaKIuii KJICTOYHOTO MeTaboInu3Ma.
Jlaboparopnas padota «3ydenue Bu6mmoreka [IOK
25 (epMEHTaTHBHOTO PACHICTIIICHUS 0.5 08.11 https://m.edsoo.ru/863e50ec
MEPOKCH I BOJIOPO/IA B https://m.edsoo.ru/863e51fa
PACTUTENLHBIX M KHUBOTHBIX
KIICTKaX)
26 besku-akTHBaTOPHI U OCIKH- 1011 Bubmmoreka LIOK
UHTUOUTOPBI https://m.edsoo.ru/863e4ec6
. bu6mmorexa [IOK
27 A 0 13.11
BTOTPOQHBIF THIT OGMEHa BellleCTB https://m.edsoo.ru/863e4c50
bubmuorexa [JOK
28 () 15.11
OTOCHITES https://m.edso0.ru/863e4ec6
XemocunTes. JlabopaTopHas pabora
29 «CpaBHEHHE NIPOLIECCOB 0.5 17.11 bubmiorexa LJOK
https://m.edsoo.ru/863e4da4
(GOTOCHHTE3a M XEMOCHHTE3a)
AnHaspoOHBIe OpraHu3Mbl. Buis
opoxenus. JlaboparopHas pabota bubnmoreka [JOK
30 20.11
«CpaBHEHHE TIPOIIECCOB OPOKECHUS U https://m.edso0.ru/863e4da4
JIBIXAHUSD)
31 AspoOHBIE OpraHU3MbI. DTaIlbl 22.11 bubnmoreka [JOK
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OHEPICTUHYECKOI'O obMeHa

https://m.edsoo.ru/863e4fd4

DHeprust MEMOPaHHOTO IPaJUECHTA

bu6mmoreka [JOK

32 potoHoB. Cunre3 AT®: padora 24.11 https://m.edsoo.ru/863e50ec
npoToHHOl AT®-cruHTa3s! https://m.edso0.ru/863e51fa
bu6mmoreka [JOK
33 P 27.11
CARIITH MaTpITIHoro cuiesd https://m.edsoo.ru/863e4ec6
34 Tpanckpunuuys — MaTpUYHbIN 29.11 bubnuoreka [JOK
cuntes PHK ' https://m.eds00.ru/863e4c50
N bubmuorexa [JOK
35 T 01.12
PAHCIGIIGLI €€ STatibl https://m.edsoo.ru/863e4ec6
KoaupoBanue aMmuHOKHCIOT. Poitb
36 AP 04.12 bubauroreka LIOK https://m.edsoo.ru/863e4dad
prubocoM B OMocuHTE3€e OeKa
37 Opranuzanys reHoma y mpoKapuoT 06.12 bubmuoreka [JOK
U DYKapuoT ' https://m.edsoo.ru/863e4da4
38 ModekyssipHbIe MEXaHU3MbI 08.12 Bubmmoreka LIOK
SKCIIPECCHHU I'E€HOB Y DYKAPUOT ' https://m.edsoo.ru/863e4fd4
Bupycbl — BHEKI€TOUHbBIE (POPMBI
KHU3HU U OOJIUTaTHBIC TIAPA3UTHI. bubmnorexa LIOK
39 Mpaxmieckas pabora «CosTam 0.5 11.12 https://m.edsoo.ru/863e50ec
p coxad pabo O3AaHIE https://m.edsoo.ru/863e51fa
MOJIETIH BUPYCa»
BupycHsle 3a00s1eBaHus YellOBeKa, bubmuorexa [IOK
40 ; 13.12
’KHBOTHBIX, PACTCHUH https://m.edso0.ru/863e4ect
41 HanorexHomoruu B OMOJI0THH U 151 Bbu6mmorexa [IOK
MEIULINHE https://m.edso0.ru/863e4c50
. bu6mmorexa [IOK
42 X 18.12
VISHCHHBI LHICT KACTIH https://m.edso0.ru/863e4ec6
. bubmunoreka [JOK
4 M HK 20.12
3 ATPHMHELT CHiTES J] https://m.edsoo.ru/863e4da4
44 Xpomocomsl. JTaboparopHas pabota 0.5 22.12
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«I/I3yquI/Ie XPOMOCOM Ha IrOTOBBIX

MHUKpOIIpernapaTax»
45 JleneHue KIETKH — MHTO3 25.12
Tunel knerok. Kapuokunes u
nuTokuHes. JlabopatopHas pabora
46 «HaOmroieHre MUTO3a B KJIIETKaX 0.5 27.12
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )»
47 Perynsnus »kM3HEHHOTO IUKJIA 99.12 bubmmorexa [IOK
KJIETOK https://m.edso0.ru/863e4ect
bubmuoreka [JOK
48 @) 10.01
PTaHH3M KA CAMHOS Heoe https://m.edso0.ru/863e4c50
Tkanu pacrenuii. JlJaboparopuas
49 pabota «M3ydenue TkaHeh 0.5 12.01 Enbmiorexa LIOK
N https://m.edso0.ru/863e4ec6
pacTeHui»
TkaHM )KUBOTHBIX U YEJIOBEKa. Bt 1IOK
" . 15.01 noIMoTeKA
50 Ha60pvaT0p Has padora «syuenne 05 https://m.edsoo.ru/863e4da4
TKAHEU KUBOTHBIX»
Opransl. CucTeMbl OpraHoB. But6 1IOK
51 JI " 05 17.01 HOIMOTeKa
abopatopras padora «1syuerne https://m.edso0.ru/863e4da4
OpraHOB I[BETKOBOTO PACTEHUS
bubmuorexa [JOK
52 19.01
Oriopa Tena opraisMos https://m.eds00.ru/863e4fd4
bu6mmorexa [IOK
53 JIBM>KeHHE OpraHU3MOB 22.01 https://m.edso00.ru/863e50ec
https://m.edso0.ru/863e51fa
bu6mmorexa [IOK
54 I1 24.01
WTAHHE OPTaHi3MoB https://m.edso0.ru/863e4ect
55 IInTanue MO3BOHOYHBIX JKHBOTHBIX. 26.01 bu6mmoreka [IOK

[IumeBapuTenbHas cucrema

https://m.edso0.ru/863e4c50
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YCJI0BCKa

bu6mmoreka [JOK
29.01
- Jloixaiiie opraiHsMos https://m.edsoo.ru/863e4ect
57 JIpIxaHue 1Mo3BOHOYHBIX KUBOTHBIX 3101 bu6mmoreka [JOK
Y YeloBeEKa ' https://m.edsoo.ru/863e4da4
bu6mmoreka [JOK
02.02
o8 TpaCIIOPT BEIIECTB y OPTaiH3MOB https://m.edsoo.ru/863e4dad
KpoBeHnocHas cucrema
59 MMO3BOHOYHBIX KUBOTHBIX U 05.02 bubanorexa LIOK
https://m.edsoo.ru/863e4fd4
YyejoBeKa
bubmuoreka [JOK
60 Bboigenenue y opranu3MoB 07.02 https://m.edso0.ru/863e50ec
https://m.edsoo.ru/863e51fa
bubmuoreka [JOK
09.02
61 3allTa y OPrati3MOB https://m.edsoo.ru/863e4ec6
bu6mmoreka [IOK
12.02
62 HIMMyHRas CHCTEMA HenoBeka https://m.edso0.ru/863e4c50
63 Pa3[[pa)KI/IMOCTI) " pETyanua y 14.02 Bubnuoreka I_[OK
OpraHU3MOB ' https://m.edso0.ru/863e4ec6
I'ymopanbHas peryisanus u
64 OHIOKPUHHAS CUCTEMA JKUBOTHBIX 1 16.02 Buommotexa HOK
https://m.edso00.ru/863e4da4
YyejgoBeKa
but6mmorekxa [IOK
19.02
65 DOpMbI pasMHOKEHIS Oprati3MOB https://m.edsoo.ru/863e4dad
bubmunoreka [JOK
66 11 21.02
OHIOBOS pasMHONEIHE https://m.edsoo.ru/863e4fd4
bu6mmorexa [{OK
67 Meiio3 26.02 https://m.edso00.ru/863e50ec
https://m.edsoo.ru/863e51fa
68 I'amerorenes. OOpazoBaHue u 05 »8.02 Bu6morexa [IOK

Pa3BUTHUC MMOJIOBBIX KJICTOK.

https://m.edsoo.ru/863e4ec6
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69

JlaGopaTtopHas paborta «3ydeHue
CTPOCHUS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG pa3BUTHC
OpraHnu3MOB — OHTOI'CHE3

01.03

bu6mmoreka [JOK
https://m.edso0.ru/863e4c50

70

3akJajKa OpraHoB U TKaHEH U3
3apOJAbIIICBBIX JIUCTKOB

04.03

71

72

73

PocT 1 pa3BUTHE )KUBOTHBIX.
Jlaboparopuas pabota «BrisBicHHE
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

PasmHoxenue u Pa3BUTHC paCTeHI/Iﬁ.

Jlaboparopnas pabota «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HayKU

0.5

0.5

06.03

11.03

13.03

bubmuorexa [JOK
https://m.edsoo.ru/863e4ec6

74

OCHOBHBIE TIOHSITHS U CHMBOJIBI
reHetuku. JlabopatopHas pabora
«Jlpo3odumna kak 0ObEKT
TEHETHYECKUX MCCIIET0BAaHUI»

0.5

15.03

bubmuorexa [JOK
https://m.edso0.ru/863e4c50

75

3aKOHOMEPHOCTH HACIIEIOBAHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpeuBanue. [IpakTuueckas
pabota "U3yueHue pe3ynbTaToB
MOHOTHOPHUAHOTO CKpPEIUBAHUS Y
apo3oduisr”

0.5

18.03

bubnmorexa [JOK
https://m.edsoo.ru/863e4ec6

76

I[luTonormyeckre OCHOBHI
MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHHUA

20.03



https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4ec6

AHanuzupyloniee CKperuBaHue.

bubmuoreka [JOK

77 22.03
Henonroe moMuHupoBaHue https://m.edso0.ru/863e4ec6
JIuruOpuIHOE CKpEIIMBaHKE.

78 [IpakTrueckas padota «3ydeHue 05 03.04 Bbu6mmorexa LIOK
PE3yAbTaTOB TUTHOPUIHOTO https://m.edsoo.ru/863e4c50
CKPCIIUBAHUS Y IPO30(DUIIBDY

HUTOJIOTHYCCKHUE OCHOBBI

79 i 05.04 bubmoreka LIOK https://m.edsoo.ru/863e4ec6
JUTHOPHIHOTO CKPEIUBaHHS

80 CuernieHHOE Hacle0BaHNe 08.04 bubnmoreka IIOK
MPU3HAKOB https://m.edsoo.ru/863e4da4

81 XpOMOCOMHaSI TCOpUA 10.04 Buoauorekxa I_[OK
HACJIENCTBEHHOCTH https://m.edso0.ru/863e4da4

bubmuoreka [JOK

82 I 12.04

cHeTiia noa https://m.edso0.ru/863e4fd4
bu6mmoreka [IOK

83 I'eHOTHI Kak IEJIOCTHAs CHCTEMa 15.04 https://m.eds00.ru/863e50ec

https://m.edso0.ru/863e51fa
['eneTnueckuii KOHTPOJIb Pa3BUTHS bubmuorexa [JOK

84 . 17.04
pacTeHuil, )KUBOTHBIX U YEIOBEKA https://m.edsoo.ru/863e4ec6

85 N3MeHUYnBOCTH MpU3HAKOB. BHibl 19.04 bubnuoteka [JOK
U3MEHYUBOCTH ' https://m.edsoo.ru/863e4¢c50

bubmunoreka [JOK

86 M 22.04

onudUKaIOHHAs U3MEHYUBOCTh https://m.edso0.ru/863e4ec6
BapraunonHsslii psaa u
BapHaIOHHAs KPUBasl.
JlaGopatopHnas pabora
87 «HMccnenoBanue 3akOHOMEPHOCTEN 0.5 24.04 brbmorera [IOK

MOAU(PHUKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U

BapHallMOHHOW KPUBOM»

https://m.edso0.ru/863e4da4
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I'enoTnnnyeckass H3MEHUYNBOCTb.

bubmuoreka [JOK

88 26.04
KoMmOuHaTHBHAs M3MEHUYMBOCTE https://m.edso00.ru/863e4ec6
MyTarmoHHas U3MEHYUBOCTb.

89 [IpakTrueckas padota «MyTanuu y 05 27 04 bubnuoreka [JOK
Ipo30(HiIb! (Ha TOTOBBIX https://m.edsoo.ru/863e4c50
MHUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTAl[MOHHOTO

90 npoiecca. JNUreHeThKa u 03.05 brbmorexa LIOK

https://m.edso00.ru/863e4ec6
SIUI'EHOMUKA
I'enetuka yenoseka. IIpakTuyeckas Bt LOK

91 6ota «C 05  06.05 MOJIMOTCKA
pabota « OCUT ABJICHHE M alais https://m.edsoo.ru/863e4da4
POIOCTIOBHOM

. bubmuoreka [JOK
92 M 08.05
CTOAIBT MEAHIIHCIOH TERETHIN https://m.edso00.ru/863e4da4
3HaueHne MEAUIIMHCKON I€HETUKHU B

93 MPEIOTBPALICHUH U JICUCHUN 13.05 Bu6nuorexa [{OK
reHETHYECKUX 3a00JIeBaHUI ' https://m.edso00.ru/863e4fd4
YyeJioBeKa
OCHOBHBIEC TTOHITUS CEICKIUH.

bu6mmoreka [JOK
JIaboparopHas padora «3ydenue

94 patopHai p yqv 0.5 15.05 https://m.edso0.ru/863e50ec
COPTOB KYJILTYPHBIX PACTCHIHI H https://m.edsoo.ru/863e51fa
MOPO/I TOMAIITHUX KUBOTHBIX)

MeToapl CEeNeKIMOHHOM pabOTHI.
JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U EG LOK

95 . JTa6 6 05  17.05 HbJIHoTCKa
HABOTHHX. FabopatopHas pabota https://m.edsoo.ru/863e4ect
«M3ydeHrie METOJI0B CENEeKIIUU
pacTeHui)

96 CoxpaHeHue, U3y4eHue u 20.05

HCITIOJIB30BaHHUEC I'€CHCTUYCCKUX
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pecypcoB
buorexHnoorus kak Hayka u
oTpacib npou3BoAcTBa. OCHOBHBIE
98 HaMpaBJICHUS CUHTETUYECKOMN 1 05 22,05 bu6mmoreka [JOK
ouostoruu . [IpakTuyeckas pabora https://m.edsoo.ru/863e4ec6
«M3ydeHne 0ObEKTOB
OMOTEXHOIOTHI
PesepsHnbiit ypok. [loBTopenue,
99 000011IeHHE, CUCTEMATH3AIH 1 24.05
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10
i 102 0 13.5
[TPOI'PAMME
[Tpunoxenne Ne3
JIMCT KOPPEKTHPOBKH PABOYEM ITPOT'PAMMBI
(KaJIeHIapHO-TeMaTHYecKoe IVIAHUPOBAHNE)
®UO yuurens
[Ipenmer
Kiace

Y4eOHbIil roxg

Ne JlaTel 1o
ypoka OCHOBHOMY
KTII

Tema ypoxka
10 OCHOBHOMY
KTII

Hara
MIPOBEICHHUSI 110

(hakty

Tema

ypoKa
o

(hakry

ITpuunna
KOPPEKTUPOBKU

Croco6
KOPPEKTUPOBKH

Jara
COTJIaCOBAHMUS C
3aM. JUPEKTOpa
no YBP umm BP
J1aTa v pOCIUCH
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