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MHNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yuebnomy npeamery "buonorus" (nanee - 6M0I0THS) HA YPOBHE CPEIHETO
obmiero obpa3oBaHus pazpaboTana Ha ocHoBe DeepanpbHOro 3akoHa OT 29.12.2012 Ne 273-D3
«O06 obOpazoBanun B Poccuiickoit Depepanum»y, ®PI'OC COO, Konmenmuu mnpemnoiaBaHus
yueOHoro npenmera «bHOOTHS» U OCHOBHBIX MOJIOXKEHUN (efepaabHOi pabodel mporpaMMbl
BOCTIMTAHHUS.

VY4eOnslii npeamet «buonorusy yriyoaénnoro yposss uzyuenus (10—11 knaccsr) siBisiercs
OJIHUM U3 KOMIIOHEHTOB IpeameTHON obnactu «EcTecTBeHHO-HayuHble npeameTs. CorinacHo
nonoxeansiMm ®I'OC COO mpoduibHble yyeOHbIE MPEIMEThl, U3ydaeMble Ha YrIyOJIEHHOM
YpOBHE, SABISIIOTCA crocoOoMm muddepeHnuanuu oOydeHHss Ha YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHMs W MPU3BAHBI 00ECMEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o0ImuM, cpeHIM TPOPECCHOHATBHBIM M BBICIIMM 00pa3oBaHueM. B TO ke Bpemsi KaKabli u3
TUX YYEOHBIX TIPEIMETOB JIOIDKEH OBITh OPHUEHTHUPOBAH HA NPUOPUTETHOE pEIICHHE
o0Opa3oBaTeIbHbIX, BOCIIUTATENIbHBIX U PAa3BUBAIOIIMX 33/a4, CBS3aHHBIX C MpodopueHTAIUEH
oOydaronuxcs M CTUMYJIMPOBAHHUEM HHTepeca K KOHKPETHON o00JacTh HAay4HOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEHN, METUIIMHON, IKOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yueOHoMy mpenmetry "buonorus” ma€r nmpencraBieHrue O MEIU W 3aadax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, ONpeeIiseT 00s13aTeaIbHoe
(MHBapUaHTHOE) MPEIMETHOE COJAEp)KaHHUE, €ro CTPYKTYpHpOBaHHE IO pa3feiiaM U Temawm,
pacripesielieHue 10 KjaccaM, peKOMEHAYET MOCIe0BaTeIbHOCTh U3yUeHHs YUeOHOTO MaTepuana
C y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOTro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMe mo OHOJIOTHU peaii30BaH MPHUHIIUIL
MIPEEMCTBEHHOCTH C W3Yy4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUf,
Onmaroapsi 4eMy MpocMaTpPUBAETCs HAIIPABICHHOCTH Ha MOCIEIyI0IIee Pa3BUTHE OMOTOTUYECKUX
3HaHUH, OPUEHTHUPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIUICHHS], TPEACTaBIeHUI O 3A0pOBOM 00pa3ze >KU3HHU, Ha BOCIUTAHHE
OepeKHOTO OTHONICHHS K OKpY’KaOIIEH PpUPOIHOH cpene. B mporpamme mo OHOJIOTHHU TaKxke
MOKa3aHbl BO3MOKHOCTH ydeOHOTO mpeamera «buomorus» B peanusamuu TpedoBanuii ®I'OC
COO k IaHUPYEMBIM TUYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yIbTaTaM OOyUCHHS U
B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHON JAEATEIHHOCTH OOYYaromMXCs IO
OCBOGHHUIO COJIEpKaHUs OHOJOTHYECKOro 00pa3oBaHUsS HA YPOBHE CpeIHEro oOMIero
o0OpazoBaHws.

VYuebublii npenmer «buonorus» Ha ypoBHE cpeaHero oOImero oOpa3oBaHUs 3aBepIIaeT
Ouonoruuyeckoe 00pazoBaHue B IIKOJE U OPUEHTHUPOBAH Ha PACHIMPEHUE U YriyOlieHne 3HaHUI
oOyuJarolmxcs o )KUBOUM MPHUPO/Ie, OCHOBAX MOJIEKYJISIPHOM M KIIE€TOYHON OHOJIOTHH, SMOPHOTIOTHU
U OWOIIOTUU DPA3BUTHSA, TCHETHUKH, CEJCKIMH, OMOTEXHOJOTHH, SBOJIONWOHHOTO YYCHUS W
9KOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorus» Ha yriryOJeHHOM YpOBHE OPHMEHTHPOBAHO Ha
MOJIFOTOBKY 00YUaIOLIUXCA K MOCIEYIONIEMY MOTYYEHUI0 OMOJIOTHYECKOro 00pa3oBaHus B By3axX
U OpraHM3alusAX CpeaHero mnpodeccnoHaabHoro obpasoBanusi. OCHOBY €ro cojep)KaHus
COCTaBJISIET CUCTeMa OHMOJOTMYECKMX 3HAHUM, IMOMYYEHHBIX MPU HU3YYEHUH OOYyYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/eioB OMOJIOTMH HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi, B 10—11 kinaccax 3Tv 3HaHMS MOIYYarOT pa3BUTHE. Tak, pacIupeHbl U YITyOJIeHbI
OMOJIOTUYeCKHe 3HAHUS O PACTEHUSX, KUBOTHBIX, rpubax, OAKTepUsX, OpraHU3ME YellOBEKa,
OOIIMX 3aKOHOMEPHOCTSIX MH3HHU, JOIMOJIHUTEIbHO BKJIIOUYEHbI OWOJIOTMYECKUE CBEIACHUS
NPUKIAJHOTO U MOMCKOBOI'O XapakTepa, KOTOpPbIE MOYKHO HCIIOJIb30BATh KaK OPUEHTUPHI IS
HOCIIeayIonero Beioopa npodeccuu. Bo3MokHa Taxke MHTErpanis OMOJOTHYECKUX 3HAHUH C



COOTBETCTBYIOIIMMHU 3HAHUSIMU, MTOJYYEHHBIMH 00YUaIOIUMUCS IPU U3yUeHUH QU3UKH, XUMUH,
reorpauy U MaTeMaTUKH.

CrpykTypa mporpamMmbl 1o ydeOHOMY mpenmery "buomorusa" oTpakaeT CHUCTEMHO-
YPOBHEBBII M SBOJIONHOHHBIA MOAXONbI K H3yueHHI0 Ouonoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBa U 3aKOHOMEPHOCTHU, XapaKTEPHbIE ISl dKUBBIX CUCTEM Pa3HOrO YPOBHS OpraHU3aluHy,
SBOJIIOIIMM OPraHMYECKOT0 MHupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYECKOro pazHooOpas3us
wranetsl. Tak, B 10 kimacce M3ydarOTCsi OCHOBBI MOJICKYJISIPHOM M KIETOYHOM OHOJIOTHH,
SMOPHUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJOTUU U CUHTETUYECKON
OMOJIOTUY, AaKTyaIH3UPYIOTCS 3HaHUS OOydYaromuxcs Mo OOTaHWKE, 300JO0THH, AHATOMHH,
¢dbuszmonornn yenoBeka. B 11 kimacce m3y4aroTcsi SBOJIOIMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
ydeHue o ouocgepe.

V4eOunsiii mnpeamer «buonorus» mpu3zBaH 00eCHEUYUTh OCBOCHHE OOYyHarOIUMUCS
OMOJIOTUYECKUX TEOpUH W 3aKOHOB, MJEH, NPUHLIMIIOB M NPaBUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHbI MHUpa, 3HAHUW O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMyJsAlUd, OHOLEH03a, IKOCHCTEMBbI, O BBIAAIOIIUXCS
Hay4YHbIX JOCTMKEHMSIX, COBPEMEHHBIX HCCIEIOBAHMUSIX B OMOJIOTMHU, MPUKIAIHBIX ACIEKTax
Ouonorudeckux 3HaHui. J{ns pa3BuUTHA U TOJAEpKaHUS UHTEpeca 0Oydaromuxcsi K OUONIOruu
Hapsily cO 3HAYUTEIbHBIM 00bEMOM TEOPETUUECKOI0 MaTepHaja B COAEPKAHUU IIPOrpPaMMBbl 110
OMOJIOTUM MPESYCMOTPEHO 3HAKOMCTBO C HMCTOpHEH CTAaHOBIEHHUS M PAa3BUTHS TOM WIM WHOMN
obyiacTi OUOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PELICHHE BAKHEHUIIMX
OMOJIOrMYECKUX U SKOJOTHYECKUX TPobIIeM.

Henp uzyuenust yueOHoro npeamera «buonorus» Ha yriyOoa€éHHOM ypoBHE — OBJIAJICHUE
OoOy4arolMMHUCS 3HAHUSMU O CTPYKTYPHO-(YHKIMOHAJIBbHOM OpraHu3alid >KMBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHne YMEHHUI UCIIOIb30BaTh 3TH 3HaHUS B JOPMUPOBAHUH HHTEpeca K
onpeaenéHHol obnactu NMpodecCHOHATLHON NEATEIIEHOCTH, CBS3aHHOHW C OWOJIOTHEH, WU K
BbIOOPY YyueOHOTO 3aBeJIeHUS IS MPOI0JKEHUST OMO0JI0OrHYecKoro o0pa3oBaHusl.

Jloctuxenue 1enu u3ydeHus ydeOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypoOBHE
o0ecrieurnBaeTcs pelieHuEM CIeAYIONUX 3a/1ay:

OCBOCHHME OOYyYarOIMMHUCS  CHUCTEMbl OMOJIOTMYECKHMX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMIX, TUI0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX M IpaBuiax,
COCTaBJISIIOLUIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYK KapTUHY MHUpPAa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKUX CUCTEM (KJIETKa, OPTaHu3M, MOIMYJISIIUS, BUJ,
OuoreorneHo3, Ouochepa); O BBIIAIOUUXCA OTKPHITHAX M COBPEMEHHBIX MCCIEIOBAHUAX B
OHOJIOTUH;

O3HaKOMJIEHHME  OOydJalommxcsi ¢  METOJAaMU  [O3HaHMA  JKMBOH  IPUPOIBI:
HCCIIEI0BATEIbCKUMU METOAaMU OMOJIOTUYECKUX HAyK (MOJIEKYJISIpPHON U KJIETOYHOM OMoJoruuy,
SMOPHUONIOTUH U OUOJNOTHH Pa3BUTHS, TEHETHUKU U CEJICKI[UU, OMOTEXHOJIOTUU U CUHTETUYECKON
OMOJOrMM, TAJIEOHTOJOTMM, O3KOJOTMH); METOJaMH  CaMOCTOSITEJIbHOTO  IMPOBEIEHUS
OMOJIOTMYECKUX HCCIEeOBaHUM B JjabopaTopuu U B TMpHpojae (HaOIMOaeHHE, H3MEpEHue,
9KCIIEPUMEHT, MOJIEIINPOBAHMUE);

OBJIaJIcHHE OOYYaIOUIMMHCS YMEHUSMU: CAMOCTOATENIHLHO HAaXOAWUTh, aHAIU3UPOBATh U
UCIOJIb30BATh OMOJIOIMYECKYI0 HH(OPMAIIHIO; TIOJIB30BATHCS OMOJIIOTHYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOM; YCTaHABJIMBATb CBSI3b MEXK/Ly Pa3BUTHEM OMOJIOTUHU U COLUATbHO-3KOHOMUYECKUMU
1 9KOJIOTHYECKUMU MTPOOJIeMaMH YeJIOBEUECTBA; OLIEHUBATh MOCJIEACTBUS CBOCH JAEATEIIEHOCTH 10
OTHOIICHHUIO K OKpY’)Kalollell MNpUPOAHON cpene, COOCTBEHHOMY 3/0pPOBbIO U  3/10pPOBBIO
OKpY’KaloIIMX JIF0JIel; OOOCHOBBIBaTH M COOMIOAATH Mephbl MPOMUIAKTUKA HHQPEKIMOHHBIX
3a00JieBaHUi, MpaBWja TIOBEICHUS B MPHUPOAC W oOecredeHHus Oe30MacHOCTH COOCTBEHHOMU



KHU3HEIESITEIbHOCTH B UYPE3BbIUAWHBIX CUTYyalMsIX MPUPOAHOIO M TEXHOTC€HHOI'O XapakKTepa;
XapaKTepU30BaTh COBPEMEHHbIE HayYHbIE OTKPHITHS B 00JIaCTH OMOJIOTHUH;

pa3BUTHE y O0YYAIONINXCSl MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B TpoIecce
3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSMU U COBPEMEHHBIMH HUCCIIEOBAHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 IpobjeMaMHu, METOJO0JIOTHEN OHOJIOrMYECKOro MCCIEI0BaHus, MPOBEACHUS
JKCIIEPUMEHTAJIbHBIX HCCIEIOBaHUI, pelmeHusl OHOJOTHYECKHX 3a/Jad, MOJEITUPOBaHUs
OMOJIOTUYECKUX OOBEKTOB U TPOIIECCOB;

BOCIHUTAHUE Y OOYyYaroIIMUXCsl LIEHHOCTHOIO OTHOLICHMsI K JKUBOM MPHPOJE B LEJIOM U K
OTHCTbHBIM €€ oO0beKTaM U SBJICHUAM; (OPMHUPOBAHUE HKOJIOTUYECKOM, T'€HETHYECKOH
IPaMOTHOCTH, OOIEH KyJbTypbl MOBEACHUSA B MNPUPOJE; MHTETPALUU €CTECTBEHHO-HAYUHBIX
3HAHUMH;

npruoOpereHne 00y4aromUMUC KOMIIETEHTHOCTH B PallMOHAIbHOM MPUPOIOIOIb30BAHUN
(cobmrosenue mpaBWJl MOBENCHMS B MPHUPOJIE, OXpaHbl BHJIOB, SKOCHCTEM, OHOChepsl),
COXpaHEHHH COOCTBEHHOTO 3JI0POBBSI M 3JI0OPOBBSI OKPYXKAIOIIUX JIONEH (COOMIOAeHUs Mep
npodunakTuku 3a0601eBaHmil, o0ecreueHrne 0€30MacHOCTH KU3HEAEATEIbHOCTH B UPE3BhIUATHBIX
CUTYyalMsSX MPUPOIHOTO M TEXHOTEHHOT'O XapaKkTepa) Ha OCHOBE MCIOJIB30BAHUS OHOIOTUYECKAX
3HAaHUM U YMEHUI B IOBCETHEBHOM JKU3HU;

CO3JIaHME YCIIOBHH I OCO3HAHHOTO BbIOOpa OOYYaIOIMIMMUCS WHAWBHUIYaTbHOMN
00pa3oBaTeIbHON  TPACKTOPUM, CIIOCOOCTBYIOIIEH IMOCIEAyIomeMy MpoQecCHOHATEHOMY
CaMOOIIPECIICHUIO, B COOTBETCTBUU C HMHIUBUAYyIbHBIMA HHTEpECAMHU U MOTPEOHOCTIMHU
peruoHa.

OO0miee 4yMCIO YacoB, OTBEJCHHBIX HAa H3y4YE€HHE OWOJIOTMM Ha YIIIyOJIEHHOM YpPOBHE
cpennero oOmiero oOpazoBanus, coctaBisier 204 dgaca: B 10 kiaacce — 102 yaca (3 yaca B
Henen), B 11 xmacce — 102 gaca (3 gaca B HezIenio).

OT60p opraHu3aIMOHHBIX POPM, METOZOB M CPEICTB OOYUCHHSI OHOTIOTHH OCYIIICCTBIISCTCS
¢ y4éToM crnenu(puKd ero coJAep’kaHus M HANpPaBIEHHOCTH Ha MPOAOKEHHE OMOIOTHYECKOTO
00pazoBaHMsI B OPTraHU3ALHUAX CPETHETO MPO(PECCHOHATHLHOTO U BBICIIEI0 00pa30BaHMUS.

OO0s13aTeNbHBIM YCIIOBHEM TPH OOy4YeHHH OMOJIOTMU Ha YriyOJIEHHOM YpOBHE SIBJISETCS
MpOBEACHUE JIA0OPATOPHBIX M MpakTHYeckux pabor. Taike yuactue oOydarommxcs B
BBITIOJTHEHUH ITPOEKTHBIX U Y4eOHO-HCCIIeI0BaTEIbCKUX paboT, TeMaTHKa KOTOPBIX OMpeensieTcs
YUUTEJIEM Ha OCHOBE UMEIOIIUXCSI MAaTEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOIHBIX
YCIIOBUH.



COJEPXAHME OBYUYEHUA
10 KVIACC

ConepxaHue NpPOrpaMMBbl,  BBIIEJIECHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoM utorooii arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKka

CoBpemeHHass OHOJIOTHSI — KOMIUIEKCHass Hayka. Kparkas uctopusi pa3BUTHS OHOJIOTHU.
buonornyeckue Hayku M u3ydaemble UMH TpoOneMbl. DyHIaMeHTaNbHbBIC, NPHUKIAIHBIE U
MTOMCKOBBIE HAyYHBIE UCCIICIOBAHMS B OMOJIOTHUH.

3HavyeHne Ononornu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3annbie ¢ buonorueil. 3HaueHNe OMOJIOTUHU B TPAKTUUECKOH IS TEIIbHOCTH
YeJI0BEKA: MEJNUIIMHE, CEIbCKOM X034MCTBE, IPOMBIIIIIEHHOCTH, OXPaHE MPUPOIBL.

JdemoHcTpannu

[optpertsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, V. I'apsei, I
Mennens, B. U. Bepnanckuii, U. I1. I1asnos, Y. . Meunukos, H. U. BaBuiios, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. bensies.

Tabnuupsl u cxembl: «CBsI3p OMOJIOTUU € OPYTUMU Haykammu», «Crucrema OHOIOrHYecKux
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT uzydeHust o6nosiaoruu. CBoiCcTBA )KUBBIX CUCTEM: €JMHCTBO
XMMHUYECKOTO COCTaBa, MAMCKPETHOCTb U IIEJOCTHOCTb, CIOKHOCTb M YHOPSAIOYEHHOCTh
CTPYKTYpBL,  OTKPBITOCTb,  CaMOOpPraHW3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
HU3MEHUYUBOCTb, POCT U PAa3BUTHE.

YpOBHM OpraHv3allid JKMBBIX CHCTEM: MOJICKYJISIPHBINA, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISALMOHHO-BUI0BO, 9KOCHCTEMHBIN (OmoreoneHOTHYECKUN),
6uocdepubiii. [Ipoueccsl, npoucxoasdiue B XUBbIX cucTeMax. OCHOBHBIE NMPU3HAKH KHUBOTO.
Kuzsp kak (opma cyiiecTBOBaHUS MaTepuu. Hayku, u3ydaromnie >KuBble CHCTEMbI Ha Pa3HBIX
YPOBHSX OpraHu3allu.

Nzydenue xuBbIX cucteM. Meroapl Omonmornyeckoil Hayku. Habmionenue, uamepeHue,
SKCIEPUMEHT, CHUCTEeMarh3auusi, MeraaHain3. [loHsATHE O 3aBUCHMOM M HE3aBUCHMOM
nepemeHHoil. IlmanupoBanune skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonsaTue BBIOOPKU U €€ nocToBEpHOCTh. Pazdpoc B Gnonornyeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYYEHHBIX Pe3yJabTaroB. [IpUunHBI UCKaKEHUS PE3yJIbTATOB HKCIIEPUMEHTA.
IloHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpaunu

Tabmumel u  cxembl: «OCHOBHBIE TIPU3HAKU KU3HU», «DBUOIOTHYECKHE CHCTEMBIY,
«CBoiicTBa XKUBOW MaTtepumn», « Y pOBHU OpraHU3aALMU )KUBOW TPUPOB», «CTpOEHHE KUBOTHOMU
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHu3May, «bHoreoueHos»,
«buocdepay, «Metoapl U3yueHuUs KUBOU MPUPOABIY.

O6opynoBanue: 1abopaTopHOE 000PYIOBAHUE [Tl POBEACHUS HAOIIOIEHUH, H3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonap30BaHWE Pa3IUYHBIX METOAOB MPU H3YYEHHM MKUBBIX
CUCTEM».

Tema 3. buosiorusi KjieTrku

Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €AMHULA KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM TEOpUHU.



MeTonpl  MOJEKYJISAPHOM M KJIETOYHOW OHOJIOTMHM: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEeHbIX aToOMOB, AM(depeHnnanbHOe — LEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK. M3yueHue @uxkcuposannvix Kiemox. DIEKTPOHHAsT MHUKPOCKOIUS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuerue Kiemox.

JdemMoHcTpanuu

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

Tabmuuer 1 cxembl: «CBETOBOW MHKPOCKOI, «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
Pa3BUTHUS METOJ0B MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOMpENapaThl PacTUTENbHBIX, XKHBOTHBIX W
OaKTepHATbHBIX KIETOK.

IIpakTuyeckasa padora «/3yueHue MeTOJOB KIETOYHOW Ouosioruu (xpomarorpadus,
anektpodopes, muddepenunansuoe neHTpudyruposanue, [TLP)».

Tema 4. XuMn4eckasi OpraHu3anus KJIeTKH

XUMHUYECKUH COCTAB KJIETKU. MaKpo-, MUKPO- ¥ YJIbTPAMHUKPOAJIEMEHTHI. Boaa u €€ ponb
KaK pacTBOPUTENS, pPEareHTa, Y4YacTUe€ B CTPYKTYPHUPOBAHMM KIIETKH, TEIJIOPETYJISALNH.
MuHepanpHble BELIECTBA KJIETKU, UX OMoorndeckas poiib. Pojib KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue BelECTBa KJIETKU. bruonornyeckue nonmumepsl. beiakn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOH Moiekyinbl. llepBuunas crpykrypa Oenka, menTHIHAs
CBs3b. BTOpmuHas, TpeTwuHas, udeTBepTHYHas CTPYKTyphl. Jlenarypamus. CBoilcTBa OCIKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIUU 6€TIKOB. [Ipuonsl.

VYrneBoapl. MoHOCaxapuapl, IMcaxapuibl, OJIMTOCAXapU bl U mojaucaxapu sl OOmumii miaH
CTpoeHus U (PU3MKO-XHUMHUYECKHE CBOMCTBA yriieBoA0B. buonornueckue GpyHKIMU yTII€BOAOB.

Jlunuael.  TuppodunpHo-ruapodoOHBIe  cBoiicTBa.  Knaccudukamuss — Junuios.
Tpurnuuepuasl, hochonunuabl, BOCKU, crepousl. buonornueckue Gpynkuun aunuaos. Oomue
CBOMCTBa OHMOJIOTMYECKMX MeMOpaH — TEKydecTb, CIOCOOHOCTh K CaMO3aMbBIKaHHUIO,
MOJYNIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenue HykiaenHoOBbIX KuCIOT. HykieoTunsl.
[Mpunnun komrmementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoitnas cnimpaiib.
Mecronaxoxaenue u ononornuyeckue pynkuuu JHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne moisekynbl AT®. Makposprudeckue cBsizu B Mojiekysie AT®. buonornueckue
¢yukuun  AT®. BoccTaHOBJICHHBIE IEPEHOCUMKH, UX (QYHKUMHM B KiIeTke. /[[pyeue
HyKaeo3uompugocpamuol (HTD,). CexBenupoBanue  JJHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouojiorus: OMOXMMHYECKHE U OHO(pU3NYECKUE HCCIEAO0BaHUS COCTaBa U
MIPOCTPAHCTBEHHOW CTPYKTYyphl Ouomonekyn. Modenuposanue cmpykmypol u  QyuKyui
OuomoneKyn u ux komniexkcos. Komnviomephulil Ouzatin u opeanuyeckutl cunmes OUOMOAEKYL U UX
HenpupooHvIX AHAI0208.

JdemMoHcTpanuu

[Toptpetsi: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiaun, @. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnipeneneHre XUMHUYECKUX DJIEMEHTOB B HEXKHUBOW  IPUPOJIE»,
«PacrnipeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOJIEY.

Tabnumsl u cxemsbl: «llepmoguueckass TabiauIa XUMHUYECKHUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIBl BOJBDY, «BemiectBa B cocTtaBe oOpranu3moB», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYyphl O€ITKOBOM MOJIEKYJb», «CTPOCHHE MOJEKYJ yTieBOA0B», «CTpoeHHE MOJEKYI
munuaoBy, «HyknenHoBbie KUCHOTb, «CTpoeHue moiiekyiisl ATO».

O6opynoBaHue: XUMHUECKas TOCyJja U 000pyI0BaHHE.

Jla6opaTopuasi padora «O0HapyxeHHEe OETKOB C IMOMOIIBIO KAUeCTBEHHBIX PEaKIIHi».



JlaGoparopHnas pabdora «ViccinenoBanue HYKJIEMHOBBIX KHUCIOT, BBIIEJIECHHBIX U3 KJIETOK
Pa3INYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue u GQyHKIMH KJIETKH

Tunbl kneTok: ’ykapuoTHueckass U Hpokapuoruyeckas. CTpyKTYypHO-(yHKIMOHAJIbHBIE
00pa30BaHUs KIETKH.

CtpoeHue TmNpOKApUOTHYECKOW KJIeTkH. KieTouHas cTeHka OakTepuii W apxei.
OcobeHHocTH CTpoeHus TeTepoTpoHOM U aBTOTPO(GHON MPOKAPUOTHUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHUPOBAHKUE dyKapHOTHUECKOW KieTkH. [Inasmarndeckas MmemOpaHa
(mnasmanemma). CTpykTypa IuUia3mMatuueckodl wmemOpaHbl. TpaHCOpPT BEUIECTB 4epes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIN (nud¢ysus, obneruénnas anddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIN TpaHcnopt). [lomynponumaemocts MemOpanbl. Pabota
HaTpUH-KaJMEeBOro Hacoca. DHAOIUTO3: MUHOLUTO3, paronuto3. Dx301uTo3. KietouHas cTeHka.
Crpykrypa 1 GyHKIHMH KIETOYHOW CTEHKH PACTECHHIA, TPHOOB.

Hurormasma. Lurozons. [Mutockener. JlBuxkeHue nuromiaasmbl. OpraHoOWAbl KIIETKH.
OnroMeMOpaHHBIE OPTaHOUABI KIIETKH: dHAoIuIa3Marnueckas cetb (DIIC), anmapar ['osnbmkw,
JU30COMBI, UX CTpoeHHEe M (yHKIMH. B3auMocBs3p 0JHOMEMOpPAHHBIX OPraHOMAOB KIETKH.
CrpoeHue rpaHyJIIpHOrO peTukyiayMa. Mexanusm nanpasnenus oeirkoé ¢ IIIC. Cuntes
pacTBOpuUMBIX  OenmkoB. CHHTE3  KIETOYHBIX  MeMOpaH. ['mamkumii  (arpaHyJsipHBI)
sHIOMIa3MaTHYecKuii peTukynyM. CekperopHas ¢yHKMs anmapara [ombmku. Moougukayus
benxos 6 annapame I onvodcu. Copmuposxa benkos 6 annapame I onv0xcu. TpaHCTIOPT BEUIECTB
B KJIeTke. Bakyonu pactutensHbIX kieTok. Kierounsit cok. Typrop.

[loryaBTOHOMHBIE OpraHOWIbl KIETKU: MHUTOXOHIPUHU, IIacTUibl. [lpoucxodcoenue
mumoxonopuii u naacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CTpoenue u
GYyHKIMM MUTOXOHAPHA W TutacTui. IlepBUYHBIC, BTOPUYHBIE M CIIOXKHBIC IUIACTHJIBI
(OTOCHHTE3UPYIOIIUX HYKApHOT. XJIOPOILIACTBI, XPOMOIUIACTBI, JIEHKOMJIACThl ~ BBICHIMX
pacTeHui.

HememOpanHnble opranousabl kiaetku CTpoeHHe U (YHKIHMH HEMEMOPaHHBIX OPraHOMJIOB
knetkn. PuGocombl.  IIpomescymounvie  unamenmsi. MuUKpodUIaMeHTbl. AKmuHogbie
Mukpoghunamenmol. MBbIIIEUHbIE KICTKH. AKMUHOGblE KOMNOHEHMbl HEeMbIUEYHBIX KIEmOK.
MuxkpotpyOouku. Knerounsnii mentp. CTpoeHue H JABWKEHHME JKIYTHKOB M PECHUYEK.
MuxkpotpyOouku nutoriasmsel. Lentpuons. berku, accoyuupoanuvie ¢ MukpoguiameHmamu u
Mukpompybouxkamu. Momophvie 6enxu.

Anpo. OOosouka siipa, XpOMAaTUH, KapUOILJIa3Ma, SAPBIIKH, UX CTpOeHUE U (YHKIUU.
SnepHblii 6enkoBbI MaTpukc. [IpocTpaHcTBEHHOE PACHONIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sanape. Jyxpomamun u 2emepoxpomamuir. belKku XpomMaTuHa — TUCTOHBI. Junamuxa s0epHou
06010uKU 8 Mumo3se. HoepHulii mpaHcnopm.

Knerounsle  BxitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapUOT
(pacTUTeTBLHOM, )KUBOTHOM, TPUOHOK).

JdemMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KIeTKn», «CTpoeHHe >KMBOTHOM
KJeTKn», «CTpoeHue pacTUTENbHOU KieTKn», «CTpoeHre MUTOXOHIpUMNY, «Sapo», «CtpoeHue
MPOKAPUOTHUYECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTrbl pacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenaparhl 0aKTepUaJIbHBIX KJIETOK.

JlabopaTopnas padora «/3ydyeHne cTpoeHus KJIETOK PA3TMYHBIX OPTAaHU3MOB).

IIpakTnueckas padora «l3yueHne CBOWCTB KIETOYHON MEMOpaHbI».



JlaGoparopHnasi padora «VccinenoBanue miaasmMosin3a M JEIMIa3MOJIM3a B PACTUTEIIbHBIX
KJIETKaxX».

IIpakTnueckas padora «3ydyeHue IBUKEHUS LIUTOIIA3MbI B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BellecTB U MpeBpallleHHe FHEPTUM B KJIeTKe

AccUMUIISIIHS ¥ AUCCUMIISIIUS — JIBE CTOPOHBI MeTabonmu3Mma. Turmbl oOMeHa BEIIeCTB:
aBTOTPO(HBIN U reTepoTpoHBIN. YyacTue KUciIopoaa B 0OMEHHBIX Mpolieccax. JHEPreTUYECcKoe
oOecrieuenue KieTku: npespamenue ATO B oOMeHHbIX nporieccax. @epMeHTaTUBHBIN XapaKTep
peakiuii KIeTouHoro Metabonusma. GepMEHTHI, KX CTPOEHHE, CBOMCTBA U MEXaHU3M JCHCTBHS.
Kodepmentsl. Otinuunst GepMEHTOB OT HEOPraHMUYECKMX KaTalu3aTOPOB. benku-akTUBaToOphl U
OENKU-UHTHONUTOPBI. 3aBUCHUMOCTh CKOpPOCTH ()EPMEHTATUBHBIX pEaKUUN OT pPa3IUYHBIX
(baxTopoB.

[lepBHYHBIl CHMHTE3 OPraHWYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oxcueenHvlll pomocunmes 'y baxmepuii. Cgeemocoduparowue nueMenmsl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponb xinoporuiactoB B mpouecce (porocuHTe3a. CBeToBass U TEMHOBAs
dhazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocurnmesa. IIpoayKTUBHOCTh (DOTOCHHTE3A.
Bnustaue pa3nudHbIX (aKTOpOB Ha CKOPOCTh (hOTOCHHTE3a. 3HAaUeHHe (POTOCHHTE3A.

XemocuHTte3.  Pa3zHooOpasue  OpraHU3MOB-XEMOCHHTETUKOB:  HHUTPUDUIIUPYIOLIUE
OakTepuu, xene300aKTepun, cepoOaKkTepuu, BOAOPOAHbIE OAKTEpHH. 3HaAYEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpogykTsl OpoxeHHs] U UX HCIIOJIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTHH M BO30OYIUTEIH
Oone3Heil.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTudyeckoro oodbmeHa. IloAroroBuTeNnbHBIA 3Tarl.
['mukonn3 — 6ecKuCIopoAHOE pacleIEHUE TIIOKO3bI.

buonorunyeckoe okucieHHE, WM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B Ipoleccax
Oouosornyeckoro okucieHus. Lluknmueckue peakuuu. OxuciauTenabHOe (GOochOpHINPOBAHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymiecTBa a’poOHOrO MmyTH OOMEHa BEIIECTB TMEpel  aHa’pOOHBIM.
D¢ hEeKTUBHOCTH YPHEPTETHIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsi: JIxk. [lpuctin, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupbl u cxembl: «DPOTOCHHTE3», «IHEpPreTHUECKHil oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOI MUKPOCKOII, 000py10BaHUE Ui IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENApaTOB.

JlaGopaTopHnas padora «lI3yueHne KaTaIMTHIECKOW aKTUBHOCTH (DepMEHTOB (Ha IpuMepe
aMmIIa3bl WK KaTanaas3bl)y.

JlabopaTopnasi pabGora «U3yuenue (QepMEHTAaTUBHOTO pacIICIUICHUS TMEPOKCHU/IA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHeHHE TPO1IECCOB (HOTOCUHTE3A U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacaencrsennas uHgopManus 1 peanusanus eé B KieTke

Peakuuu marpuunoro cunrtesa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOIO
cuHTe3a. Peamusamus HacienCcTBeHHOW wWHopMmanuu. ['eHeTHuecKud Ko, €ro CBOMCTBA.
Tpanckpunuuss — matpuusblii cuHTe3 PHK. [IpuHIUMIIBI TpaHCKpHUNIMKU: KOMIUJIEMEHTApPHOCTb,
AHTUIAPAJUIEIBHOCTb, aCUMMETPUYHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.



Tpancnsauus u e€ stambl. Yuactue TpancnopTHbix PHK B OGmocunTe3e Oenka. YcmoBus
6uocunresa Oenka. KogupoBanue amuHokuciot. Posb pubocom B GuocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzalus reHoMa y MpoKapuoT U
JyKapuoT. Perynsnus aktThBHOCTH T€HOB y TTpokapuoT. [ unotesa onepona (P. XKakoo, XK. Mano).
Monekynapuvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuma 6 pe2ynayuu
pabomsi 2cenog. Perynsius 0OMEHHBIX MpolieccoB B KieTke. KieTounslit romeocTas.

Bupycel — HekiieTouHble GOpPMBI KU3HU U OOIUTaTHBIC mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaro. Kuswenuwvii yuxn J[HK-codeporcawux
supycoe, PHK-cooepoicawux supycos, bakmepuogazos. Obpamuas mpancKkpunyus, pesepmasa,
unmezpasa.

BupycHblie 3a0601eBanus 4eaoBeka, KUBOTHBIX, pacteHuil. CIIN, COVID-19, conmansHbie
Y METUITUHCKHE MPOOIJIEMBI.

Buoungpopmamuxa: unmeepayusa u ananus 6oavuiux maccusos («bigdata») cmpyxkmypnvix
ouonocuneckux oannvix. Hanomexuonozuu 6 buonozuu u meouyune. Ilpoepammupyemoie Qynkyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemMoHcTpanuu

[Toptpetsi: H. K. Konbiios, /1. Y. iBaHOBCKHiA.

Tabmumelt w  cxembl: «buocuHTes Oenkay», «['eHermueckuit kom», «Bupycen»,
«baktepuodarmy.

IIpakTnuyeckas padora «Co3ziaHue MOAEIN BUPYCaA».

Tema 8. ’KuzHeHHbIN UKJI KJIETKH

Knerounsnii mwkm, ero mepuoiasl u peryisaius. MHrepdasza u muto3. OcobOeHHOCTH
nporieccoB, nporekaronux B uatepdaze. [loaroroska kinetku k aenenuro. [IpecuHreTndeckuit
(MOCTMUTOTHUYECKHH), CUHTETUYECKH M TMOCTCHHTETUYECKHH (TPEMUTOTUYECKUI) TEepUOIbI
nHTEp(a3bL.

Marpuunsiii  cunte3 JHK -  pennukanus. [lpunouner  perumukanuu — JJHK:
KOMIUIEMEHTAPHOCTh,  [OJIYyKOHCEPBATUBHBIA  CHHTE3, aHTUIAPALUIEIbHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomsl. CTpoenune xpomocoMm. Tenomepsl u TeioMepaza. XpoMOCOMHBIN
Ha0Op KJIETKU — KapuoTHuIl. [IUMIONIHBIN W raruionIHBIA Ha0OpBI XpOMOCOM. ['OMOJIOTHYHBIE
xpomocoMmbl. [1o710BbIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MUTO3a U MPOUCXOJSAIIME B HUX MPOLECChl. THIIbI
muto3a. Kaprnokunes u nutokuHes. buonornyeckoe 3HaueHre MUTo3a.

Perynsius MHUTOTHYECKOTO IMKIA KIeTKu. [Iporpammupyemasi KieTodHas THOENb —
arornTo3.

Krnerounoe sapo, XpoMocoMbl, (yHKIITMOHANIbHAS TeHOMUKA. Mexanuzmsl nponughepayuu,
oughgpepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemrkay — buoungopmamuveckue
MoOenu QYHKYUOHUPOBAHUS KILeMKU.

JdemMoHcTpanuu

Tabnumpl u cxembl: «OKU3HEHHBIH LUK KIETKH», «Muto3», «CTpoeHue XpoMocom»,
«Pemmukanmsa JITHK.

OOGopyaoBaHHe: CBETOBOM MHMKPOCKOI, MHKpompenaparbl: «MUTO3 B KIIE€TKax Koperika
JTyKay.

JlaGoparopnas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopaTopnasi pa6ora «HabnroneHne MuTo3a B KJIETKaX KOHYMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKpPOIIpEiapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonoruueckoe  pasHooOpasue  opraHu3MoB.  OJHOKJIETOYHBIC,  KOJIOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0OeHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE TPUOBI, OHOKJIETOUYHbIE BOJOPOCIIH, Apyrue NpoTucThl. KonoHuanbHble
OpraHU3MBI.

B3anMocBsI3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanum pactenuii. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHA,
MPOBOJIAIIASA, OCHOBHAsI, MexaHu4eckas. OCOOEHHOCTH CTPOEHUs, GYHKIHUNH U PACHOJIOKCHUS
TKaHEW B OpraHax pacTEHUM.

TKaHU )KUBOTHBIX U YeJIOBEKA. TUIIBI ’KUBOTHBIX TKAHEH: SMIUTENUAIbHAs, COeIUHUTEIIbHAS,
MblIlIeyHast, HepBHas. OcOOEHHOCTH CTpOeHUs, PYHKIMI U pacloNoKEeHUs] TKaHEeH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble 1 reHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4YesoBeka. DyHKIMK OpraHoB U CUCTEM OPraHOB.

Ornopa Tena opranu3moB. Kapkac pactenuii. CKkeaeThl 0IHOKIETOUYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy kHblll 1 BHyTpeHHUH ckeneT. CTpOeHUE U TUIIBI COSTMHEHUST KOCTEH.

JBixkeHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUJIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTEHWI: TPONHU3Mbl M HACTHH.
JIBM>KeHUE MHOTOKJICTOYHBIX )KMBOTHBIX U YEJIOBEKa: MbllIeyHas cucreMa. Peduexc. CxenerHsie
MBIIIIIBI U UX paboTa.

IIutanue opranusmos. Iloriouienre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPAIbHBIX BELLECTB
pactenusMu. [IuTtaHue >XKMBOTHBIX. BHYTPHIIOIOCTHOE M BHYTPHUKJIETOYHOE IHILEBApEHHUE.
[IuTanne NMO3BOHOUHBIX XUBOTHBIX. OTxENbl NMHUIIEBApUTENBHOIO Tpakra. IlumeBapurenbHble
xkenessl. [InmeBapurensHas cucreMa 4enoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. J[pixanue sxuBoTHbIX. Juddy3us ra3os uepes
MOBEepXHOCTh KiIeTKU. KoxkHoe nbixanue. [IpixarenbHas moBepxHOCTh. JKabepHoe u JIEro4uHOE
npIxaHue. JIpIxaHne NO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. OBOJIIOLHMOHHOE YCIIOXKHEHUE
CTPOEHHs JETKUX IT03BOHOYHBIX >KMBOTHBIX. J[pIXarenpHas cucrema uyenoBeka. MexaHu3m
BEHTWJISIIIMU JIETKUX Y NITUI] U MIEKOMUTAOIMUX. Perynsnus apixanus. JlpixareabHble 00bEMBIL.

TpaHcopT BelIECTB y OpraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHi. Tpancnopr
BEILIECTB y )KUBOTHBIX. KpoBeHOCHAs cuctema u e€ opransl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
KHUBOTHBIX M yenoBeka. Ceplie, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOparieHus.
OBOJIOLMOHHBIE YCIOKHEHUSI CTPOEHMSI KPOBEHOCHOH CHCTEMBl IO3BOHOYHBIX >KMBOTHBIX.
PaGora cepana u e€ perymnsius.

Brimenenne y opranusmoB. Belnenenne y pacrteHuil. BblneneHue 'y KMBOTHBIX.
CoxparutenbHble Bakyonu. Opransl Beliesnenus. unbTpariys, cekpenus 1 00paTHOe BcachblBaHUE
KaK MeXaHWU3Mbl PabOThl OpraHoB BbiJeNeHUS. CBsI3b MOJOCTH Tejla C KPOBEHOCHOM U
BBIJICJINTEIILHON CUCTEMaMHu. BplfelieHne y NO3BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukw.
Crpoenne u pyHkunonupoBanue Heppona. OOpazoBaHHE MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alIuTa y OJTHOKJIETOYHBIX OpraHu3MoB. CIOpbI OaKTEpUi U IIUCTHI
MpocTEeNIMX. 3allluTa y MHOTIOKIETOYHBIX pacTeHuil. Kyrtukyna. CpencrBa IacCUBHOM U
XUMHUYECKON 3alUThI. DUTOHITUEL.

3amuTa y MHOIOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M UX MPOU3BOAHBIE. 3aIIUTa OpraHu3Ma
or OonesHeil. MmmyHHas cucrema uenoBeka. KileTouHbII W TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuplii u  npHOOpeTéHHBIM  crienupUUecKuil UMMyHHUTET. Teopus KJIOHAJIbHO-
cenektuBHOro MMyHutera (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHble OTBETHI
oprasu3MoB. Posib BpoxkIEHHOT0 MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.



PazgpaxxuMocTs W peryisinus 'y OpraHu3mMoB. Pa3napakuMocTs y OJHOKIIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxnuMocTs W peryisinus y pacreHuil. PocToBble BelecTBa M HMX
3Ha4YCHHUE.

HepBHuas cucrema u pednexkropHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJENIbl. DBOJIOLUOHHOE YCIOXKHEHHE CTPOEHMSI HEPBHOM CUCTEMBI Yy JKUBOTHBIX. OTHENb
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHUBOTHBIX. Pediexkc u pednexropHas ayra. besycioBubie u
YCIIOBHBIC PEIICKCHI.

['ymopasibHast peryisiuusi M SHIAOKPHHHAs CUCTEMa >KUBOTHBIX K 4YesoBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M MX TIOPMOHBIL. JlelicTBUE T'OpMOHOB. B3auMOCBs3p HEpPBHOH U
SHIOKPUHHOM cucTteM. [ unmoranamo-runodusapHas cuctema.

JdemMoncTpanuu

[Toptper: U. I1. ITaBnoB.

Tabmuuel m cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOAOPOCINY,
«bakrepun», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHHi», «CucremMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHune HaceKoMbIX», «TKaHu pacTeHHiI»,
«KopneBbie cucrembl», «CtpoeHue ctedns», «CTpoeHHE JIUCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener udenoBeka», «lIumeBapurenbHas cucrema», «KpoBeHOCHass cucremay,
«/lpixarenpHas  cucrtema», «HepBHas cucrema», «Koxa», «MpllieyHas CUCTEMaAY,
«BpiienurenbHas cucreMa», «DHIOKpUHHAsA cuctemMa», «CtpoeHue Mblnb, «MMyHUTET,
«Kumeunononoctusle», «Cxema nuTaHusl pacTeHui», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KHUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue miaHapun», « BHyTpeHHee CTpOeHHE J105KIE€BOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cuctema nrtuny, «HepBHas cucrema MIIEKONUTAIOLIUXY,
«HepsHas cucrema uenoBeka», «Pediexcy.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENapaThl OAHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJITIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
9K3EMIUIAPBI KOMHATHBIX PAcTEHUi, repOapuyl pacTeHHU pa3HBIX OTIEIIOB, BIAXKHBIE MPETapaThl
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECTIO3BOHOYHBIX KUBOTHBIX, CKENIET YeNIOBEKa,
000pyI0BaHUE ISl IEMOHCTPAIMH IIOYBEHHOTO ¥ BO3YIIHOTO MUTAHUS PACTEHUH, pacIleTrIeHUs
Kpaxmaja U O0eJKoB moj AeiicTBrueM (GepMEeHTOB, 000pyI0BaHHE Ui IEMOHCTPALIUU OIBITOB 1O
W3MEPEHUI0 JKU3HEHHOM EMKOCTH JIETKMX, MEXaHM3Ma JbIXaTEJbHBIX JBUXECHUM, MOIEIHU
TOJIOBHOT'O MO3Ta Pa3jNYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEN PaCTEHUI.

JlabGoparopHas padora «/3yueHne TKaHEel )KUBOTHBIX).

JlabopaTopnast padora «/13yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazmHoOeHHMe ¥ pa3BUTHE OPTaHN3MOB

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe (BKIII0Yas BEreTaTUBHOE) U 1MOJI0Boe. Bubl
0ecroJIoro pa3MHOKEHHS: TIOYKOBAHHE, CIIOPYJIALHUS, pparMeHTalus, KIOHUPOBaHHE.

[lonoBoe paszmHoxeHue. [lonoBble kieTku, unaum ramersl. Meio3. Cragum Meiio3sa.
IloBenenue xpomocoM B Menose. Kpoccunrosep. bruonormyeckuid ¢MbICI MeH03a U II0JIOBOTO
nporecca. Meio3 u ero MecTo B dKHU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pazputue. ['ametorenes y »kuBoTHbIX. [TonoBsie xene3pl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorenes u ooreHes. CTpoeHue MOJIOBBIX KIETOK.

Omio10TBOpEHNE U AMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOAOTBOPEHMS:
HapyKHOe, BHyTpeHHee. [[apTeHorenes.

WNnauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTHs — HayKa O pa3BUTHU
opranusMoB. Mopgozcenes — 00Ha uz 2nasnvix npodiem smopuonoeuu. Konyenyus mopghocernos u
Mmooenu mopgoeenesa. Ctanuu >sMOpuoreHe3a KUBOTHBIX (Ha mpumepe JsrymkH). Ipobnenue.



Tunsl npoOnenus. Jemepmunuposannoe u nedepmunupogannoe opodnenue. bnacmyna, munol
onacmyn. Oco6eHHOCTH JPOOIEHUsT MIIEKONHUTAIOUIMX. 3apOJbIIIEBbIE JIMCTKH (TaCTPYJIISALIMS).
3akyiaka OpraHoB M TKaHEW W3 3apoJBIIIEBbIX JIUCTKOB. B3aumMHOe BiMsHHME yacTeil
Pa3BUBAIOIIETOCS 3apoIbiia (AMOPHOHATBFHAS MHIYKITHUS ). 3aKIaKa [JI1aHa CTPOSHUS dKUBOTHOTO
KaK pe3yJibTaT UepapXUUeCKUX B3aMMOJEHCTBUI reHoB. BiusHue Ha s MOpHOHANIbLHOE pa3BUTHE
pa3IMYHbIX (PaKTOPOB OKPYKAIOIIEH CPeibl.

Poct u pasBurue >xuBoTHBIX. [locTamOpuonanmsHbIi mepuon. Ilpsmoe u HempsiMoe
pazButue. Pa3Butue c¢ meramopdo3oM y O€CIO3BOHOUHBIX M MO3BOHOYHBIX JKHUBOTHBIX.
buosornueckoe 3HaueHue MPSIMOr0 U HENPSIMOIO Pa3BUTHUs, UX PACIPOCTPAHEHUE B IPUPOJE.
Tunsl pocta >XKUBOTHBIX. DakTOpbl pEryjslUUd pocTa >KHUBOTHBIX U 4enoBeka. Cranuu
MOCTAMOPHOHANIBHOTO Pa3BUTHUSA y JKMBOTHBIX M uenoBeka. [lepuonpl OHTOreHe3a uenoBeKa.
CrapeHue u cMepTh KaK OMOJIOTHYECKUE MPOLIECCHI.

PazmHoxeHue u pa3BuTHe pacteHuil. ['ameTodut u cnopodpur. Meiio3 B )KU3HEHHOM IUKIIE
pactenuii. O6pa3oBaHue Crop B mpoiecce Meio3a. ['amerorenes y pacrennii. Omiof0TBOPEHUE U
pa3BUTHE PACTUTENIbHBIX OpPraHM3MOB. J[BOMHOE OIJIOJOTBOPEHHE Yy ILIBETKOBBIX PACTEHUM.
OO6pa3zoBanue U Pa3BUTHE CEMEHH.

MexaHu3MBbI pEryIsiuyu OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersi: C. I'. Hapammn, X. [lIneman.

Tabmuuer u cxemsl: «BereraruBHoe pa3MHOkeHHE», « TUIBI 6€CHOIOr0 pa3zMHOKEHHD,
«Pa3MHOXeHHE XJIaMUJIOMOHANb, «Pa3MHOXkeHHWe »HBIUIeHB», «Pa3mMHOXKEeHHME THUApBD,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHLEKIETKM U CIIEpMATO30UIa»,
«OcHOBHbIE CTaiuu OHTOreHe3ay, «[Ipsmoe u HenpsiMoe pa3BuTuey, «Pa3BuTHE MalicKOro Kykay,
«Pa3Butne capaHum», «Pa3zBurHe nATyHmIKN», «/[BOMHOE OIUIOZOTBOpPEHHE Yy LBETKOBBIX
pacteHuit», «CTpoeHHe CeMsSH OAHOIOJIbHBIX U ABYJOJbHBIX pacTeHUi», «KU3HEHHBIA LUKII
MOPCKOM KammyCThbl», « KU3HEHHBIN HUKI MXa», « KU3HEHHBIA UKII TAOPOTHUKAY, < KU3HEHHBIN
LUKJI COCHBD».

O6opynoBaHue: CBETOBONH MUKPOCKOII, MUKPOMpENnaparhsl SUIEKIEeTOK U CIIEPMaTO301/I0B,
Mozeib «L{UKII pa3BUTHSA JIATYLIKI.

JlaGoparopnass pabGora «l3yueHWe CTPOEHHUsS TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

IIpakTHyeckasi padora «BpisiBICHHE MPU3HAKOB CXOJCTBA 3apOBINICH IMO3BOHOUYHBIX
YKUBOTHBIX).

JlabopaTopnasi padora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIITNX PACTCHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopus craHoBieHUs U pa3BUTUS T€eHETHKU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3Butuu renetuku. Pabotel H. K. Konsiosa, H. 1.
Basunosa, A. H. Benosepckoro, I'. /JI. Kapneuenko, 0. A. @umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE I'€HETUUYECKUE MOHATHUS U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, AJJIEJIbHbBIE
T€Hbl, aJbTEPHATUBHBIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA IPU3HAK, TOMO3UIOTA,
reTepo3nuroTa, YUCTas JUHMSA, THOpHIbL, TeHoTHr, (eHoTun. OCHOBHBIE METOAbI T'€HETHKH:
TUOPUA0IOTMUECKUN, TUTOIOTUYECKHH, MOJIEKYIISIPHO-TE€HETUYECKHIA.

JdemMoncTpanuu

IToptpetsi: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Bbenosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

TaOnuips! 1 cxembl: «MeToabl TeHETUKWY, « CXEMBbI CKpEIIUBaHUS.

Jla6opaTopnasi pa6ora «/Ipo3zoduia kak 00bEKT FreHETHUECKUX HCCIIETOBAHUNY.



Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemrbanue. [lepBbliit 3akoH MeHiens — 3ak0H eIMHO00pa3usi THOPUIO0B
nepBoro nokoJyieHus. [Ipasuino nomuarpoBanus. Bropoit 3akoH Menaenst — 3aKk0H paculenaeHust
npu3HakoB. LluTonormyeckrie OCHOBBI MOHOTHMOPUIHOTO CKpeUIMBaHUsS. [ HIOTe3a YHCTOTHI
ramMer.

AHanuzupyromiee  ckpemuBaHue.  [IpoMexyTOuHBIM  XapakTep  HaclelI0BaHUS.
PacmenneHHe IMPHU3HAKOB IIPHU HCIIOJIHOM JOMHWHUPOBAHWH.
Jurubpunnoe ckpeniuBaHue. TpeTtudd 3akoH MeHzaenss — 3aKOH HE3aBHCHMOTO

HaclleI0BaHMs MpU3HAKOB. LluTonornyeckue 0OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CuemieHHOe Hacae10BaHue
I'€HOB, HApyLIEHHUE CLEIUIEHNS MEX/ly TeHaMi. XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAaHHM3M OIPEACICHUS I0Ja. AyTOCOMBI U TOJIOBBIE
XpomMocombl. ['omorameTHelii M rereporaMeTHbeli moj. ['eHeTnueckas CTPYKTypa IOJIOBBIX
xpoMocoM. HacienoBanue npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. llmeldoTponuss — MHOMXKECTBEHHOE NIEHCTBUE TI€Ha.
MHOKECTBEHHBI ajuiein3M. B3auMOJelicTBUE HEAUICbHBIX T'€HOB. KOMIIEMEHTapHOCTD.
Onucraz. [lonumepus.

'eHeTndyeckuil KOHTPOJb PpA3BUTHUS PACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(hM3HOIOTrMYECKUX MPOLIECCOB, MOBEACHHS U KOTHUTUBHBIX (QyHKIUN. ['eHeTHUecKne MeXaHU3MbI
CUMOHMOTeHEe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SUH — Mapa3UT» U «XO35IMH — MHKPOOHOMY.
['enernueckue acteKThl KOHTPOJI U U3MEHEHUS HAcJeICTBEHHOM MH(pOpManuu B MOKOJIEHMSIX
KJIETOK U OpTaHU3MOB.

JdemoHcTpauuu

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

Tabnuusl u cxemsl: «IlepBelii 1 BTOpoil 3akoHbl Mennens», «Tpetuit 3akon Mennens»,
«Ananuzupyrouiee ckpenmBanuey», «Henonnoe nomuanpoBanuey, «CLHEMIEHHOE HACIEI0BAHNE
IPU3HAKOB Yy Apo30puiby, «I eHetuka nona», «Kapuorun yenoseka», «Kapuotun 1po3opuis»,
«Kapuorun ntuis», « MHOXKECTBEHHBIN ajienn3M», « B3auMoaeicTBre reHoBY.

Ob6opynoBanue: MOAENb A AEMOHCTPALUU 3aKOHOB €IMHO00pa3us TMOpUIOB IEPBOTO
MOKOJIEHUSI M PACILEIJICHUs NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIeJOBaHMs IPU3HAKOB, MOJIENb AJIs IEMOHCTPALMU CLEIJIEHHOI'O HACIEI0BAaHUS [IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIipenapaT: «/po3zoduiay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaToOB MOHOTHOPUAHOTO CKPEUIMBaHUA Y
JPO30(PHITBD.

IIpakTuuyeckasa padora «l3yueHne pe3ynbTaToB JUTHOPUAHOTO CKPEUIMBAHUSA Y
IPO30UITBD.

Tema 13. 3akoHOMepHOCTH H3MEHYNBOCTH

BsanmopeiictBue reHotruna u cpeabl npu (opmupoBaHuM (eHotuna. M3mMeHUMBOCTH
npu3HakoB. KauecTBEHHbIE W KOJMYECTBEHHBbIE MPU3HAKU. Buasl HU3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBECHHAS.

MonudukanronHas U3MeHUYMBOCTh. Ponb cpeapl B (GopMupoBaHUM MOIUGPUKATUOHHON
n3MeHunBocTH. HopMa peakumu npusHaka. BapuannonHbl psig M BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIMOHHONW N3MEHYUBOCTH.

I'enotunuueckass u3MeHUYMBOCTh. (CBONCTBA T'€HOTHIMYECKONM W3MEHYMBOCTU. Buel
FeHOTUITNYECKONW M3MEHYMBOCTU: KOMOMHATHUBHASL, MyTallHOHHASI.

KomOunaTuBHas M3MeHUMBOCTh. Mei03 U MOJNOBOM MpOILecC — OCHOBa KOMOMHATUBHOU
U3MEHYMBOCTU. Posib KOMOMHATUBHOM M3MEHUYUBOCTH B CO3AAHUU F€HETHUECKOT0 pa3HO00pasus
B [Ipejiesiax OJJTHOTO BH/IA.



MyTanmoHHass HM3MEHYMBOCTh. Buapl MyTanuii: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHoHTaHHBIE U WHAYUHUPOBAHHBIE MYTalMHU. SEpHBbIE U IIUTOILIA3MATUYECKUE MYTalUU.
CoMarvueckue M TOJOBbIE MyTanuu. [IpuurHBI BOSHUKHOBEHHS MyTanuil. MyTareHsl U UX
BIIMSIHHE HA OPTaHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Ipoliecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacienctBeHHOM wusMeHuuBoctu (H.W. BaBuioB). BresnepHass HM3MEHUUMBOCTH U
HACJIeICTBEHHOCTb.

Onueenemuka u dNUEHOMUKA, POIb INUSEHEMUYECKUX (aKkmopos 6 HACIe008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JdemMoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabmumpl U cxembl: «Buabl u3MeHYMBOCTHY», «MoaudUKaIMOHHAS HW3MEHUYHUBOCTHY,
«KomOnHaTHBHAS U3MEHYHBOCTHY, «Meio3y, «OmnogorBopeHuey, «I eHeTrnaeckune 3a00aeBaHms
yenoBeKay, « Buasl myraruin.

OO6opynoBaHue: XHUBble U TrepOapHble 3K3EMIULSIPbl KOMHATHBIX PAcCTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJIaMU U3MEHUYHUBOCTH.

JlaGopaTopuass padora «McciemoBaHue —3aKOHOMEPHOCTEH — MOIU(UKATMOHHOU
u3MeH4YnBOCTH. [locTpoeHre BapuallMOHHOTO psiia U BApUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTauu y 1po30Quis! (Ha TOTOBBIX MUKPOIIPEIIapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapoJaHas MNporpaMma HUCCIEIOBaHUS T'€HOMA YeJIOBEKa.
Metoapl U3y4eHHS] TEHETUKH YEJIOBEKA: TCHEATOTHYECKHM, OJM3HEIOBBIN, [IMTOTCHETHICCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJIApHO-TeHeTHUecKuid. COBpPEMEHHOE OIpEIEIICHNE
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBaHUE, TCHOTUIIMPOBAHUE, B TOM yucie ¢ momoubo ITIP-
a”anu3a. HacneacTBenHble 3a001eBaHus yenoBeKka. | eHHble 1 XpOMOCOMHBIE 00JIe3HU YeIOoBeKa.
bone3nn ¢ HacimeACTBEHHOW MNPeapacroiloKeHHOCThI0. 3HAUYEHUE MEIMIIMHCKONW T€HETUKH B
OPEeIOTBpPAlICeHUH M JICUCHUU TeHETHUeCKHUX 3a00JieBaHUU uenoBeka. MeaumKo-reHeTH4ecKoe
KOHCYJIbTUpoBaHue. CTBOJIOBbIE KIETKU. [I0OHATHE «T€HETUUECKOr0 Tpy3a». DTUUECKUE aCIIEKThI
UCCIIEZIOBAHUI B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue ¢GakToOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YelOBEKa K (DPU3UYECKOMY H
XUMHUYECKOMY 3arps3HEHUIO OKpY’)KaloIlew cpeabl. ['eHeTnuyeckas MpeapacroaokKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmumsl u cxembl: «Kapuorun uenoBeka», «MeToapl W3YUeHHs] TEHETUKU YEIOBEKay,
«I"eneTnueckue 3a0071€BaHUS YETIOBEKAY.

IpakTHyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cenexnusi opranu3smMoB

JomecTtukanus U cenekuus. 3apoKJACHHE CeNIeKIUMU W JoMmectukanuu. Yuenue H. .
BasuiioBa o LleHTpax mpoucxoxIeHuss U MHOI0oOpa3usi KyJIbTYpHBIX pacTeHui. Posb cenexnuu
B CO3/IaHUH COPTOB PACTEHU U MOPOJI )KUBOTHBIX. COpT, MOpOJ1a, ITaMM. 3aKOH TOMOJIOTUYECKHUX
psAIOB B HacineACTBEHHOM m3meHunBocTu H. M. BaBwiioBa, ero 3HadeHue M CEIEKIIMOHHOU
paboTHI.

Mertoap! ceneKMoHHOM paboThl. VIcKyccTBEHHBIH OTOOP: MAacCOBBIM M WHAWBUTYJIbHBIMN.
Otanbpl KOMOWHAIIMOHHOW ceneknuu. VcmeiTanne mpousBoauTeNneid mo moroMctBy. OTOOp 1Mo
TeHOTHITY C IIOMOIIbIO OIIEHKH (PEHOTHIIA TOTOMCTBA U OTOOp MO F€HOTHUITY C ITOMOIIIBIO aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboTel. PamuanuoHHbI U
XUMHYECKANM MyTareHe3 KaKk WCTOYHHK MYTallMAd Yy KYyJBTYPHBIX (OPM OPraHu3MOB.



Hcnonp3oBaHre reHOMHOIO peJakTUPOBaHUsI U MeTOJ0B pekoMOnHaHTHBIX JIHK mig nonyuenus
HUCXOQHOTO MaTepuaiia sl CEJICKLNH.

[Monyyenne momuruionoB. BHyTpuBWmoBas ruOpuam3anus. bimskopoacTBeHHOE
CKpelllBaHue, Win UHOpuIuHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuaAuHT. [eTepo3uc u
ero npuuuHbl. Vcrnonb3oBaHue rereposuca B cenekuuu. OtaanéHHas ruOpuAM3aLus.
[Ipeononenne Oecruioaust MEXBHAOBBIX THOpUAOB. JlOCTHMXKEHHS CENeKUUU pacTeHUd U
XKUBOTHBIX. «3€1EHas pesooyusLy.

CoxpaHeHHEe U U3yYEHHE I€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHHU U HMX JUKUX
poauueil A co3/1aHusl HOBBIX COPTOB M THOPUIOB CENIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
coxXpaHenue u YnpaeieHue 2eHemudecKUMu pecypcam CelbCKOX03AUCMBEHHbIX U NPOMBICIO8bIX
HCUBOMHBIX 6 YENAX YIYUULeHUS CYUeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX uoetl U
nepcneKmuBHbIX MexHOI02UlI.

JdemMoHcTpanuu

[Toptpetsi: H. 1. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykbsuenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipsl u cxembl: «L{eHTpBI MPOUCXOXKACHNUS U MHOT000pa3us KyJIbTyPHBIX pacTCHHID,
«3aKOH TOMOJIOTMYECKHUX pSAIOB B HACIEACTBEHHONM HM3MEHUYMBOCTH», «METOlbl CEJIEKLHUN»,
«Otnanénnas rubpuauzanus», « MyTareHesy.

JlabopaTopHasi pabora «/3yueHue copToB KyJbTYpPHBIX PACTEHUH U MOPOJ AOMAIIHUX
YKUBOTHBIX).

JlabopaTopHasi padora «/3ydueHrie METOJOB CENIEKIIUU PACTEHUIN.

IIpakTHyeckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeusi «OCHOBHBIE METOJBI M JTOCTHXKEHUS CEJNEKIIMH PACTEHHH U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OpATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTeXHOJIOTHA M CHHTETHYECKAasi OHOJIOTHS

OOBbeKThI, HCIOJIb3yeMble B OHMOTEXHOJOTHH, — KJIETOYHBbIE M TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, WX XapaKTepUCTHKA. TpaauiMoHHAs OWOTEXHOJOTHS: XJyeOomeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOJAENNE. MUKpoOHoIoruueckuii cuures. OObeKThI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTUH. [Ipon3BoacTBO Oelika, aMUHOKUCIOT U BUTAMUHOB.

Cozanne TEXHOJIOTMM M MHCTPYMEHTOB  IIE€JICHANpPABICHHOIO  HM3MEHEHHS U
KOHCTPYMPOBAHMS IT'€HOMOB C LIEJIbI0 IIOJIyYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAILUX
HE BCTpeyaroyecs B MpUpoie OMOCUHTETUUECKUE Ty TH.

Knerounas unxkeHepus. MeToapl KylbTypbl KIE€TOK M TKaHEHl pacTeHUH U KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuaM3anus W coMaTmyeckwii smOpuoreHe3. lcmosap3oBaHue
rarjiouJIOB B CENEKUUU pacTeHuil. [lonyuenue monokioOHanvuwvlx awmumen. Hcnonvsosanue
MOHOKIIOHANbHBIX U NOJUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIIMS SHIEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METO/1 TpaHCIUTAHTALINY SAEP KIETOK.
Texnonoeuu  0300poGneHUs,  KVIbMUBUPOBAHUS U  MUKDOKIOHANIbHO20 — PA3ZMHONCEHUs
CeNbCKOXO3AUCMBEHHBLX KYIbMYP.

XpOMOCOMHas1 U I'eHHass MHKeHepus. VICKyCCTBEHHBINM CUHTE3 I'€Ha U KOHCTPyUPOBaHUE
pekombunanTHbiX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHKEHHUS] W TIEPCIIEKTHUBBI
XpPOMOCOMHONH M TEHHOW HHXXCHEPHUH. OKOJOTMYECKHE W OSTHYECKHE MpoOJeMbl TeHHON
VHKEHEPUHU.

Meaunuackue 6uotexnonoruu. [loctrenomuas udposas meauiuHa. [1LP-auarnoctuka.
MeTabos10MHBIN aHAJIN3, TEHOLIEHTPUYECKUN aHAIN3 POTEOMA YEI0BEKa JUIsl OEHKU COCTOSTHUS
€ro 3710poBbs. Mcronb30BaHue CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-0uonHxeHepus



U1 pa3paboTKu (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3/1aHUsl KOMILIEKCHBIX
TKaHEeH couyeTaHHeM TEXHOJIOTUH TPEXMEPHOro OMONMPUHTHUHIA U cKapQOIAMHTA JUIS peIIeHUs
3a7a4 MePCOHATU3UPOBAHHON MEIUILIUHBI.

Co3naHue BEKTOPHBIX BAaKIMH C LEIb0 OOecredeHuss KOMOMHUPOBAHHOM 3aIllUTBI OT
B030yauteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MeXaHU3MOB (yHKnuoHupoBanus PHK-
COJIEpPKALIMX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMacHbIe 3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel u  cxembl: «lcnonb3oBaHWE  MHUKpPOOPraHM3MOB B IPOMBIIUICHHOM
IIPOU3BOJICTBEY, «KieTouHas nHxkeHepus», «I'eHHas HHKEHEPUI».

JladopaTopHasi padora «/3ydeHne 0ObEKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «llosyueHre MOJIOUHOKHUCIIBIX TPOTYKTOBY.

Ikekypeusi «brorexnonorust — BakHei1as Npou3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO 110 BO3MOXKHOCTH ).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 BUOJIOT'UHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHHMS K PE3yJbTaTaM OCBOCHHS OOYyYarOUTUMUCS
IPOTpaMM CpPEIHEro 00IIero o0pa3oBaHus: TMYHOCTHBIC, METANPEAMETHBIC U MTPEIMETHBIE.

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTPaMMbl 1O OHUOJIOTHH BBIACTICHBI
CIIEAYIOIIME  COCTABIISIOUIME: OCO3HaHME OOYyYalOIIMMHUCS  POCCUICKONW  TpaskJaHCKON
WJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEIEIIEHUIO,
Hanuuue momugayuu K OOyYCHHMIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH U MCTOPUUECKUX TPATULUil pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCS PYKOBOACTBOBATHCS B
CBOEH  JCATEIIBHOCTH  ILEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, NPUCYIIUMH  CHCTEME
OMOJIOTMYECKOrO0  OOpa30BaHUS, Haluyue HNPABOCO3HAHUS  DKOJOTUYECKOW  KyJbTYpHI,
cnocobHocmu cmagume UENN U CTPOUTH )KU3HEHHBIE TJIaHB.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTHH JOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCHHUTATENBHOW JEATEIHHOCTH B COOTBETCTBHU C TPAAUIIMOHHBIMH POCCHUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMH, IPUHATHIMHU B
oO0IllecTBe MpaBWJIAaMH W HOPMaMM TOBEIEHHS M CIHOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHMUA,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3ULMHU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U IPABONOPANKY, YEJIIOBEKY TpyAa M CTapLIEMy ITOKOJEHHUIO, B3AUMHOIO
YBaXEHUsI, OEpeXHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HACIE€OUI0 U TPaTuLUsAM
MHOTOHallMOHAJILHOTO Hapoza Poccuiickont Penepaunu, NpUpOAE U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOTro npenMera «buonaorusy» noMKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcs pyKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEU
MO3ULHAEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHUEHTAIMW, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCHICKOrOo  OOIecTBa,
pacLIMpEeHNE JKU3HEHHOI'O ONBbITA M OIBITa ACITEIIBHOCTH B IIPOLIECCE PEAM3alMid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM YUCIIE€ B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPaXKIAHCKOW MO3UIMU  OOydYarollerocs KakKk aKTHUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOT0 O0IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)k€HUE 3aKOHa U
IIPaBOMOPSIIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATENBHOCTH MPHU CO3JaHUHU YUEOHBIX MPOEKTOB,
peleHnr YueOHbIX U TT03HABATENbHBIX 33/1a4, BHIMOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTDh  OMPENENATh COOCTBEHHYIO TIO3MIHMIO 10 OTHOUICHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUTHIBATH B  CBOMX JICUCTBHUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJCHUCTBUS JIIOJICH C pa3HBIMU YOSKIECHUSMU, KYJIbTYPHBIMUA HEHHOCTSMHU U COLUAIbHBIM
TIOJIO’KEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
[O3HABATEJIBHBIX W MCCIENOBATEIbCKUX 3a/1ad, YBAXUTEIBHOIO OTHOLICHUS K MHEHHIO
OIIIOHEHTOB IIPU 00CYXAEHNUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IEATENBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:



c(hOpMHUPOBAHHOCTD POCCUICKON TPAKIAHCKON UICHTUYHOCTH, MTATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTU mepea PoamHOM, ropiocTu 3a CBOMl Kpaid, CBOIO
Ponuny, cBOI SI3BIK U KyJIBTYPY, MPOILIOE U HACTOAIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACJIEUIO U TAMSITHUKAM MPUPOJIbL, TOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIOCOOHOCTH OIICHMBATh BKJIAJl POCCUMCKHUX YUEHBIX B CTAHOBJIICHHE U pAa3BUTHE OUOJIOTHH,
MOHUMAHWs 3HAYCHUsS OWOJOTMH B TIO3HAHMM 3aKOHOB TIPUPOJIBI, B JKU3HU YEIIOBEKa U
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCHIICKOT0 HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, TUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHUBATH CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHHUSI, ODUCHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMUUBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOILIECHHE K CBOMM POJUTEIISM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUS LIEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBUU C TPaAULIUSIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMSI:

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHU;

MOHUMaHKE SMOI[MOHAJILHOT'O BO3ACUCTBUS AKUBOM NPUPO/IBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMIJICHHE MPOSBIISATH
KayecTBa TBOPUYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocnuTaHHUS, (GOPMHPOBAHHUA  KYJILTYPbI 30POBbS H
AMOLMOHAJIBLHOTO (JIArONOTyYHsi:

MOHUMaHHUE U peau3allis 3/0pOBOro U Oe30macHoro odpasa KuU3HHU (3A0POBOE MUTAHHUE,
coOJI0/IeHre TUTUEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHATHI U OTHAbIXA,
perymsipHass (uU3MYECKas AaKTHBHOCTH), OEPEXKHOr0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHUMAHKWE IEHHOCTH TMPaBWJI WHIUBUAYAIHHOTO M KOJUIGKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUSAX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIFOJICH;

OCO3HaHWE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOIEHUS AIKOTOJIS,
HapKOTHUKOB, KypEHHUS);

6) TPY10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTUBHOMU JIESITETbHOCTU TEXHOJIOTMUYECKON U COLIMAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTHh HHHUIIMHPOBATh, IJIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATEIIEHOCTD;

UHTEpEC K pasNuyHbIM chepaM MpodeCcCHOHATBHOM NeATENIbHOCTH, YMEHUE COBEpUIaTh
OCO3HAHHBIN BBIOOpP Oymymiel mpodeccuu 1 peain30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHWIO M caMOOOpPa30BaHMIO Ha MPOTSIKEHUU BCEH
KU3HU;

7) IK0JI0TUY€CKOr0 BOCIIMTAHMS:

9KOJIOTHYECKHU IeIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKON KYJIbTYpBI: MPHOOPETEHUE OIMbITa IMJIAHUPOBAHUS
MOCTYIIKOB M OLICHKU WX BO3MOJKHBIX MOCTEACTBUH JJII OKPYKAIOIICH CPEIbI;

OCO3HaHHUe T100aTbHOI0 XapaKkTepa IKOJIOTHUECKUX IPoOeM U IMyTeil UX peuieHus;



CTIOCOOHOCTH HCIOJIF30BATh NMPHOOpETaeMble TIPU U3yYCHUH OMOJIOTHU 3HAHWS U YMEHUS
IIpU pEIICHUU MpoOJieM, CBS3aHHBIX C pallMOHAIBHBIM MPUPOAONOIb30BaHUEM (COOIIOAEHNE
MpaBHUJI TOBENEHUS B TPUPOJE, HANPABICHHBIX HAa COXpPAHEHHE PABHOBECHS B JKOCHCTEMaAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChEpHI);

AaKTHBHOE HENPUATHE NEHCTBHIA, MPHHOCAIINX Bpell OKPYKAOUIeH NPUPOJHOU cpere,
YMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U NPENOTBPAILATD UX;

HaJIMYME Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHUS, SKOJOTMYECKOM KyJIbTyphl, OIbITA
JEATENbHOCTH  HKOJIOTUYECKOM  HAINpaBIECHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEIBHON, KOMMYHHKATUBHOW M COIIMAJIbHON NpPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH eATETbHOCTH SKOJIOTUYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OONIECTBEHHOW MpPAKTUKH, OCHOBAaHHOIO Ha JHMajore KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPILIECHCTBOBAHHE SI3BIKOBOW M UHTATEIBCKOW KYJIBTYPBI KaK CPECTBA B3aMMOACHCTBHS
MEXY JIIOIbMU U [TO3HAHUS MUPA;

NOHMMaHHE crnenu(uku OHONIOrMM Kak HayKH, OCO3HaHHMS €€ poyid B (OPMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIIJIEHHS, CO3AaHUU LIEIOCTHOIO MPEJCTaBICHUs 00 OKpY KaroIeM
MHUpE KaK O EIMHCTBE TPUPOABI, YEJIOBEKAa U OOIIEeCTBA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIICHUH TPOOIEM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUIi COBPEMEHHOW LMBMIIM3AIMU: 00ECIeUeHUs
HOBOT'O YPOBHSI Pa3BHTHSI MEIHIIMHBI, CO3JIaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX
pelarb pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTel BBIXOJA U3 TNI00ANBHBIX
HKOJIOTHYECKUX TMPo0IeM U obecrieueHus epexoia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIHLHOMY
UCIOJIb30BAHNIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B IMOJyUYCHHH OMOJOTMYECKHX 3HAHWH B IEJSAX MOBBIIICHUS OOIIEH
KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH (DyHKIMOHAIBHOM
IPaMOTHOCTH 00y4arouuxcsi, GopMupyemMoi mpu U3y4eHnr OUOIOTHHY;

IIOHUMaHHE CYLUIHOCTH METOJIOB IO3HAHHUSA, MCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IMOJlyyaeMble 3HAHHMs I aHalu3a M OObBSACHEHHs SBJICHUMN
OKpY’KalOIIero MHpa M TPOUCXOIIMNX B HEM W3MEHEHWH, yMEHHE JenaTh OOOCHOBaHHBIE
3aKIIOYEHUs] HAa OCHOBE HAyYHBIX (PaKTOB M HMEIOUIMXCS JaHHBIX C IENbI0 TMOJXy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIBb30BAaTh OWOJIOTUYECKUE 3HAHUS JUIsl peIleHUs
po0JIeM B peabHBIX )KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAYYHOM JEATeNbHOCTH, TOTOBHOCTb OCYILECTBIIATh NPOEKTHYIO U
MCCIIEIOBATEIBCKYIO eI TEIbHOCTh HHIANBHUYaIbHO U B TPYTIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMPEpbIBHOMY OOpPa30BaHMIO M €aMOOOPa30BAaHHUIO, K
aKTUBHOMY TIIOJIyY€HUIO HOBBIX 3HAaHMHA IO OHOJOTMH B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ylbTaThl OCBOEHHUSI yueOHOro mpeamera «buonorusy BKIIOYAIOT:
3HaYMMble 11 (OPMHUPOBAaHUS MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEXAUCIUIUIMHAPHBIC
(MexmpenMeTHbIe) OOIIeHayYHbIE TTOHATHS, OTPAXKAIOIINe [EJIOCTHOCTh HAyYHOU KapTHHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHs,



SBJIEHUE, TPOLECC, CUCTeMa, Hay4yHbIH (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIell0OBaHue, HaOINIOJICHUe, U3MepeHHe, SKCIEPUMEHT M JpYyTue); YHHUBEpCaJIbHbIE
yueOHble JecTBUS (ITO3HABATENIbHbIE, KOMMYHUKAaTUBHbBIE, PETYJISITUBHBIE), 00ECIIEUNBAIOLIIE
(dhopMupoBaHre (QPYHKIHMOHATHHOW TPAMOTHOCTH W COLIMAJIBbHOW KOMIIETEHIIMU OOydaroluXcs;
CIIOCOOHOCTB o0y4aromuxcs UCIIOJIb30BATh OCBOEHHBIE MEXIMCLUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS M YHUBEpCaJbHble yueOHbIE MAEWCTBUS B IO3HABATEIbHOW U
COLIMAJIBHON IIPAKTHKE.

B pesynprate u3yueHus OWOJOTMH Ha YPOBHE cpemHero oomero oOpa3oBaHHs Yy
oOyyaromierocst OyayT chopMHpOBaHbI NO3HABATENIbHBIE YHHUBEpPCAJIbHbIE yueOHbIE ACHCTBUS,
KOMMYHHMKAaTHBHbIE YHUBEpCAJIbHbIE Y4eOHblE JEWCTBUS, pEryISTHUBHbIE YHHBEpCaIbHbIC
yueOHbIe IeWCTBUS, COBMECTHAS JICATEILHOCTb.

MeranpeameTHble pe3yJbTaTbl OCBOCHHSI MPOrpaMMbl CPEIHEro oouero oopazoBaHUs
JIOJKHBI OTpaXKaTh:

Ogi1aieHHe YHHBEPCAJIbHBIMH YU4eOHbIMH MO3HABATEIbHBIMU /ICHCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIFHO (OPMYJIMPOBAaTh W aKTyalM3UpOBaTh MNpoOJeMy, paccMaTpuBarh ¢
BCECTOPOHHE;

UCII0JIb30BaTh MPYU OCBOEHUH 3HAHNUN IIPUEMBI JIOTMUYECKOT 0 MBIIIJIEHHUS (aHAIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, OOOOIICHUS), PACKPBIBATh CMBICT OHWOJOTHYECKUX TOHSATHN
(BBLAETIATH UX XapaKTepHbIe MPU3HAKU, YCTAHABIMBATD CBS3U C IPYTMMHU HOHATHAMH);

ONpeAeNATh eI JEeATENbHOCTH, 3aJaBas MHapaMeTpbl M KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AE€ATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHSTHUS JUId OOBSCHEHUS (AKTOB M SBJICHUN >KUBOU
IPUPOIBL;

CTPOMTB JIOTHUECKUE PaCCy X ACHUS (WHIYKTUBHbBIE, €lyKTUBHBIE, [10 aHAJIIOI'MH ), BHISIBIISTh
3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH BBHIBOJABI U
3aKJIIOUEHUS;

MPUMEHSATh CXEMHO-MOJIEJIbHBIE CPEACTBA Ui MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUI B M3y4YaeMBIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOLINXCS MaTepUAIbHBIX
1 HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE DPE3YJbTATOB ILIEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJIHATH pPAabOTy B YCIOBUSIX PEAITbHOTO, BUPTYAJIBHOIO U
KOMOWHHUPOBAHHOI'O B3aUMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€ HCCIET0BATENBCKHE EfiCTBUS:

BJIQ/IETh HABBIKAMU Y4YEOHO-MCCIE0BATEIbCKOM U MPOEKTHOW AEATEeIbHOCTH, HaBBIKAMU
paspernieHus: npoodsieM, ClOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOJIOB
pelIeHUs MTPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOOB MTO3HAHUS;

HCII0JIb30BAaTh PA3JIUYHbIE BUJIBI JEATEIBHOCTH [0 IIOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEpIpeTaliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallMsiX, B TOM YHUCIE NPHU
CO3JIaHMM YUEOHBIX M COLIMATBHBIX IIPOEKTOB;

(hopMHpOBaTh HAyUHBIM THUI MBIIUIEHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHSATUSIMH U METOJIaMH;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a7aud B 00pa30BATENbHOW ACSITEIBHOCTH U
KU3HEHHBIX CUTYaIlUsX;



BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTYaJIM3WpPOBATh 33/1ady, BBIJIBHTATh
TUIIOTE3Y €€ pelIeHus, HaXOAUTh apIyMEHTHI JUIsl 10Ka3aTeIbCTBA CBOUX YTBEPXKJICHHH, 3a1aBaTh
napamMeTpsl U KpUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYSHHBIE B X0J1€ PELLICHUS 3a]Jaull pe3yJIbTaThl, KpUTUYECKH OLIEHUBATh
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh 1IEJICHANPABICHHBIN IMOMCK MEPEHOCa CPEACTB U CIIOCOOOB JCHCTBHS B
poeCCHOHABHYIO CPEy;

yMeTh TEPEHOCUTh 3HAHMA B  I[O3HABATEIBHYI0 M  IPAKTHYECKYl0  001acTH
KHU3HEEATSITLHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HWJCH, TpeIJiaraTh OPUTHHAIBHBIC IOAXOIBl M PEIICHUS, CTaBUThH
poOJIeMBI U 3aj1auu, OMyCKaloIUe aJbTePHATUBHBIEC PELICHUS.

3) pabdora ¢ unopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpManMM (TEKcTe ydyeOHOro mocolwus,
HAY4YHO-TIONYJISIPHOM JTUTepaType, OMOJIOTHYECKUX CIOBAPSIX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
0a3ax nJaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh HH(MOPMALUIO pa3lIWYHBIX BHIOB U (HopM
MPECTABICHUSA, KPUTUIECKU OLIEHUBATH €€ I0CTOBEPHOCTh M HEMTPOTHBOPEUYUBOCTH;

(opMyaMpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOAbI NpPH IOUCKE U OTOOpe
Ouonorudeckoi nHGopMaIuu, HeOOX0IMMOM TSl BBIITOJIHEHUS yUeOHBIX 3a/1a4;

MpHOOPETaTh OMBIT HCIOJIB30BaHHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATH KYJIbTYpPY aKTUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYI0 (OpMYy MpEACTaBICHUS OHOJIOrHYECKOM
uHpopmanuu (cxemsl, rpaduKy, TUarpaMMbl, TaOIUIIbL, PUCYHKH U JPYTOE);

WCIIOJIb30BaTh HAY4YHBIM SI3bIK B Ka4yeCTBE CPEACTBA MpH padoTe C OHOJIOTHYECKOM
nHpopManuel: IPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTU4eCKue 3HAKU U CHUMBOJIBI,
¢dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYpYy, HCIONB30BaTh M MPeoOpa3oBHIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HAIJISTHOCTH;

BJAJeTh HABBIKAMH PpACIIO3HABAHUS M 3alIUThl MHGPOpPMALUHU, HHPOPMAIMOHHOK
0€3011aCHOCTHU JINYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU /1€ CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIMU BO BceX c(epax >KU3HU, aKTUBHO Yy4acTBOBAaTh B JUAJIOre
WIH JUCKYCCHHU TIO CYIIECTBY OOCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYX/IEHUs] OTHOCUTENIBHO BBINOJHEHUs IIpe/ylaraeMoi 3a/aud, Y4YUTHIBaTh HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUHI IPYTHX YYaCTHUKOB JHAJIOTa UITH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBa OOIIEHUS, MOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQIIMKTHBIX CUTYaIlMi, YMETh CMATYaTh KOH(DIUKTH U
BECTH NIEPErOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOLICHWS M B3aWMOJICHCTBHA, MOHMUMATh HaMEPEHUS
JpYTUX JIOAEH, MPOSBIATh YBAXUTEIbHOE OTHOLIEHHUE K COOECEIHUKY M B KOPPEKTHOU (hopme
(opMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HCIIOJNB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1esSITeJIbHOCTD:

IOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAyaJbHONW pabOThI IpU
peleHrn OMOIOTUYECKON MPOOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHUS TPYITIOBBIX
(bopM B3aMMOAEHCTBUS NPH peIIeHUH y4eOHO 3a1auu;



BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBHM C y4y€TOM OOILIMX HMHTEPECOB U
BO3MOKHOCTEH KayKIOI'0 WIEHA KOJIJIEKTUBA;

OPUHMMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHU30BBIBATH U KOOPAWHUPOBATH
JEUCTBYS 1O €€ NOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, PACIIPENEIATh PO C Y4ETOM MHEHUN
Y4aCTHUKOB, OOCYX/1aTh Pe3yJIbTaThl COBMECTHOM paldOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOI0 y4aCTHHKA KOMaH[bl B OOIIMN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeylaraTb HOBBIE IIPOEKTHI, OLICHWBATH WJICH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYalMsIX,
MPOSIBIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIMATUBHBIM.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU e CTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JJs BBIABICHUS NPOOJEM U HUX pELIEHUs B
AKHU3HEHHBIX M YU€OHBIX CUTYalMsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEEBBIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSX M IMOCTYINKAaX IO OTHOLICHUIO K >KMBOW NMPHUPOAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKPYKAIOIKX;

CaMOCTOSITEJIPHO OCYILECTBIISATh ITO3HABATEIbHYIO AEATEIBHOCTD, BBIABIATH HPOOIEMBI,
CTaBUTh W (OPMYyIHUPOBATh COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATEIHHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO COCTABIIATH IIJIaH PEIICHUS MPOOJIEMBl C yUETOM HMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIOUYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JiesIaTh OCO3HAHHbIN BBIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIoco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IMPOKOM 3pyIUIMK B Pa3HBIX 007acTAX
3HAHMH, OCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BJIaJIeTh HaBBIKAMH MMO3HABATEIbHON pedreKcHH KaK OCO3HAHMsI COBEPIIAEMbIX JEHCTBHM
U MBICIIUTENbHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHUI, UCIOIb30BaTh NPUEMBI pedIeKCuu
JUIsl OLIEHKU CUTYalluH, BIOOpA BEPHOT'O PELLICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsTHE Ce0s1 U IPYrUX:

IpUHUMATh ce0sl, MTOHMUMasi CBOU HEIOCTATKH U JJOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OIINOKWY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUD C IMO3UIUH JPYTOro YesloBeKa.

HNPEAMETHBIE PE3VJIBTATHBI

[IpeameTHbIe pe3yabTaThl OCBOSHHS COJllepaHus ydeOHoro mpeamera «buomorus» Ha
yrIyONn€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecrieueHre MpoQHILHOro 00yueHHs 00yJaromuxcs
ouosornu. OHU BKIIIOYAIOT: cTIeMUYECKUE A1 OMOJIOTMH HayYHbIC 3HAHKS, YMEHHUS U CTIOCOOBI
JICWCTBUI TIO OCBOEHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUHM, BU/bI JIEATEILHOCTH 10



MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B Pa3IMYHBIX YUYEOHBIX, a TAKK€ B pealbHBIX
KU3HEHHBIX cuTyauusax. [IpenMeTHsle pe3yapTaTsl IPEICTABICHBI 110 TOAAM U3YUYEHHUS.

[IpenmerHbIe pe3ynbTaThl 0OCBOCHHS yueOHOTO peamMeTa «bruonorus» B 10 knacce nomKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHMI O MECTE W POJIM OMOJIOTHH B CHCTEME E€CTECTBEHHBIX HAyK, B
(opMHPOBaHNUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TO3HAHUH 3aKOHOB IPUPOIbI U PELLICHUN
pobJIeM palloOHATBLHOTO PUPOIOTIONB30BAaHUS, O BKIIA/IE POCCUHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BuUTHE OMOJIOTHH;

BJIAJICHUE CHCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
OMOJIOrMYeCKUe TEPMUHBI U TMOHATUS (KHU3Hb, KJIETKA, OpPraHu3M, MeTadoJiu3M, IOMEoCTas,
caMOperyJILts, CaMOBOCIIPOU3BEAECHNE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ononornueckne Teopun (kimerounas teopus 1. IlIBamna, M. IIneitnena, P. Bupxosa,
XpOMOCOMHasl Teopusi HaciencTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nentpax
MHOroo0Opa3usi U MPOUCXOKIECHUS KYJbTYpPHBIX PAaCTE€HUI), 3aKOHBI (€IMHO0Opa3us MOTOMKOB
IIEPBOr0 MOKOJIEHUS, PACUICIUIEH!US, YUCTOTHI TaMET, HE3aBUCUMOT0 Hacnenoanus I'. Menpaens,
FOMOJIOTMUECKUX PSAIOB B HacieACTBeHHOM wu3MeHunBoctu H. W. BaBuiosa), npuHImnbI
(KOMIIIIEMEHTapHOCTH );

BJIaJICHNE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHHS, UCIOJIb3yEMBIX B OMOIOTHYECKUX
HCCIIEIOBAHUSX JKUBBIX O0BEKTOB (OMUCaHUE, U3MEPEHUE, HAOIIOACHHE, SKCTICPUMEHT);

YMEHME BBIICIATh CYLIECTBEHHBIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUoOT,
OJITHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepui, rpuOOB, pacTeHUM,
KUBOTHBIX U YE€JIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PACTEHUH, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTNYECKUX MTPOLIECCOB: OOMEHa BEeIECTB (METa00IN3M), IPEBPAILEHHs SHEPTHH, OPOKEHNU,
aBTOTPO(HOTO U reTepOTPOPHOrO THUIIOB MUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MUTO3a, ME103a,
ramMeTOreHesa, sMOpHOreHesa, OCTAMOPHOHAIBHOTO pa3BUTHS, pa3MHOKEHU,
WHJUBUIYaIbHOIO DPAa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aMMOJIEWCTBUS T'€HOB, IE€TEpO3HUCa,
HCKYCCTBEHHOI'O 0TOODA;

yYMEHHUE YCTAaHABJIMBATH B3aWMOCBS3M MEXIY OPraHOMJAMU KJIETKH M HMX (DyHKIUSAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeH U UX (QPyHKIUAMH, MEXy OpraHaMy U CUCTEMaMH OpraHoB y
pacTeHHil, JKMBOTHBIX M 4YeNoBeKa M MX (YHKIMAMH, MEKIY CHUCTEMaMH OpPIaHOB U UX
GyHKIUSAMH, MEXIY dTanmaMu OOMEHa BEUIeCTB, dTalaMH KJIETOYHOTO IMKIa U KU3HEHHBIX
LUKIOB OPraHU3MOB, JTalaMd SMOPHOHAIBHOTO pPAa3BUTHs, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U PakTOpamMH cpebl OOUTaHMUS;

YMEHHE BBISBJIATH OTIMYUTENIbHBIE NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCJE PACTEHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJb30BaTh COOTBETCTBYIOLINE apIyMEHThI, OMOJIOTMYECKYI0 TEPMUHOIOIHIO U
CUMBOJIMKY JJISl 0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHUE petaTtb ONoJOrH4YeCKUe 3aJa4i, BISIBIATH IPUUMHHO-CIIEJICTBEHHBIE CBA3H MEXKIY
UCCIIEyeMBIMH OMOJIOTUYECKUMH TPOLIECCAMU U SIBICHUSIMH, JI€JIaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU IIOJyYEHHBIX PE3YJIbTATOB;

yYMEHHUE BBINOJHATH JIAOOPATOPHBIE M MpaKTHUYECKue paboThl, COOMI0aTh MpaBHUia MpPU
pabote ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUIaTh THUIOTE3bl, IPOBEPATH MX DJKCIHEPUMEHTAIBHBIMH CPEICTBAMH,
(dhopMynupys Liedb UCCIEI0BaHuUs, aHATU3UPOBATh MOTYYEHHbIE PE3yJIbTAThl U JIeN1aTh BBIBOJIBI,

yYMEHHUE y4yacTBOBaTb B y4eOHO-HMCCIIEIOBATENbCKOM paboTe Mo OMOJOTUH, 3KOJOTHU U
MeIUIMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, W MyOIMYHO MPEICTABISATH
HOJIyYEeHHBIE PE3y/IbTaThl HA YUEHUUECKUX KOH(PEPEeHIUX;



YMEHHE OLICHUBATh ’TUYECKHE acTIEKThl COBPEMEHHBIX HCCIIEI0BaHUMN B 00J1aCTH OMOJIOTUH
U MeIMIHHBI (KIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHUE, HANpaBIEHHOE HW3MEHEHUE
TF€HOMAa M CO3/JaHNE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOp OyayIei mpodeccHoHanbHOU AeSITETbHOCTH B
o0acTy OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPHHAPUH, CEITLCKOTO XO3SICTBA, MUICBOM
MIPOMBIIIJICHHOCTH, YTIyOIsTh MO3HABATEIbHBII HHTEPEC, HAIIPABJICHHBIN Ha 0CO3HAHHBIN BHIOOP
COOTBETCTBYIOIIEH Mpodeccun U MpoIOHKEHNE OMOJIOTHYECKOT0 00pa30BaHMsI B OpraHU3aIHMIX
cpenHero mpohecCHOHAIBHOTO M BHICIIIETO 00pa30BaHUS.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Y4eOHOTO npeameta «buonorus» B 11 Kiacce NOTKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUpPOBAaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHWHM 3aKOHOB
MPUPOABI U PEIICHUU SKOJOTHUECKUX MpOoOJIeM YelOBEUYeCTBa, a TaKkKe B PEIICHUU BOMPOCOB
panMoHaTBFHOTO MPUPOAOTIOIH30BAHUS, U B JOPMUPOBAHUH [IEHHOCTHOTO OTHOIICHHSI K TPHPO/IE,
oO0IIIecTBY, YEJIOBEKY, O BKJIAJe POCCHICKUX M 3apyOeKHBIX yUEHBIX-OHMOJIOTOB B pa3BUTHE
OuoJIOrUHY;

yYMEHHE BJaJIeTh CUCTEMOM OHOJOTMYECKHX 3HAHHWI, KOTOpas BKJIIOYAET OMpPENEICHUS U
MOHUMAHHUE CYIIHOCTH OCHOBOTIOJATAIONMX OWOJIOTHYECKUX TEPMUHOB W TOHATHHA (BUI,
JKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonuMoHHas Teopus Y. J[lapBuHa,
CUHTEeTHUECKasi Teopus sBostonuu), yueHuss (A. H. CesepuoBa — 0 myTaX M HalpaBICHUIX
spomtonun, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHUYeCKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoaeimeBoro cxoactsa K. M. bapa), mpasuna (munumyma HO. Jlubuxa,
9KOJIOTMYECKOM MUpaMubl SHEPIuH ), TUoTe3bl (runoresa «vmupa PHK» V. 'unbepra);

YMEHHE BIAJeTh OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHMS, WCIONb3yEeMbIMH B
OMOJIOTMYECKUX MCCIEIOBAaHUAX MKHUBBIX OOBEKTOB U DJKOCHUCTEM (OMHMCAHHUE, H3MEpPEHUE,
HaOI0IeHUE, YKCIEPUMEHT), CIOcO0aMH BBISIBICHUS U OLEHKU aHTPOIOTCHHBIX W3MEHEHUH B
MIPUPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHBIC NPU3HAKU: BUAOB, OHOTrEOLEHO30B, SKOCUCTEM U
ouocdepsl, CTaOMIM3HPYIONIETO, JABMXKYLIETO M Pa3phIBAIOIIETO E€CTECTBEHHOro o0TOOpa,
AIJIONIATPUYECKOTO U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHII 3BOJIOLUUU
Ha TeHO(OH]I MOMYJIALUU, MPUCTIOCOOIEHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepelOBaHUS
HaIpaBJIEHUH IBOJIIOLIMHU, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3AaMMOCBS3H MEXTy TIPOIECCAMU DBOIIOLIUU, TBUKYITUMH CUITAMU
AQHTPOIIOTeHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX JKOCHUCTEM U TPHUCIOCOOJICHUSIMH K HUM
OpPTaHHU3MOB;

YMEHUE BBISBIISITH OTJIMUUTEIBHBIE TPU3HAKHU JKUBBIX CUCTEM, MPUCTIOCOOIEHHOCTh BUOB
K cpene oburtaHus, aOMOTHMUECKUX U OMOTHUYECKUX KOMIIOHEHTOB SKOCHUCTEM, B3aHMMOCBS3Ei
OpraHU3MOB B COOOIECTBAX, AHTPOIIOI'€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE aPTyYMEHTHI, OMOJOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY JUIsl J0Ka3aTeIbCTBA POJCTBA OPraHM3MOB pa3HbIX CHUCTEMATHMYECKUX TpPYyIII,
B3aMMOCBSI3U OPTaHU3MOB M Cpebl OOMTaHUS, €IWHCTBA UYEIOBEYECKHX pac, HEOOXOAUMOCTH
COXPaHEHHUS MHOTr000pa3usi BUIOB M DKOCHCTEM KaK YCIOBUS COCYIISCTBOBAHHS MPHUPOABI U
YeJI0BEYECTBa;

YMEHHE pelaTh OMOJIOTHYECKHUE 3a]]a91, BBISBIISATH MPUIMHHO-CIICICTBEHHBIC CBSI3U MEKTY
HCCTIEAYyEeMbIMU OMOJIOTUYECKUMH TPOIIECCAMHU W SIBIICHUSIMH, JIEJaTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU TOJyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COOMI0IAaTh MpaBHia TPU
paboTe ¢ yueOHbIM U TaOopaTOpHBIM 000pyA0BaHUEM;



YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATh HMX OKCICPUMEHTAIBHBIMU CpPEICTBAMH,
(dhopMynupys 11e7b UCCIEI0BaHUS, aHATU3UPOBATH MMOTYUYSHHbBIE PE3yIbTAThl U JIeNIaTh BBIBOJIBI,

yYMEHHE y4JacTBOBaTh B YUEOHO-HMCCIIENOBATENBCKON paboTe Mo OWMOJOTHH, SKOJOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOLIECTB, M MyOJIMYHO MPEICTaBIATh
MIOJIY9CHHBIC PE3yJIbTAThl HA YYCHUYCCKUX KOH(EPCHIIHSIX;

YMEHUE OIICHUBATh THUIIOTE3bl M TEOPUU O MPOUCXOKICHUU IKHU3HHM, 4YEIOBEKAa U
YeNIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHUSIX W CIOCO0AaX MPEAOTBPAIICHUS TIO0ATBHBIX
W3MEHEeHU’ B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP OyayIei mpodecCHoHaNbHOU AeSITETFHOCTY B
00macTi OMOJIOTHUH, SKOJIOTHUH, TIPUPOAOIIOIH30BAHUS, MEIUITUHBI, ONOTEXHOJIOTUH, TICHXOJIOTUH,
BETEPUHAPHUH, CETTLCKOTO XO3SHUCTBA, MUIIEBON MPOMBINIICHHOCTH, YIIyOIsITh MO3HABATEIHHBIN
WHTEpEC, HAITPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOIICH MTpodeccHul U POI0KEHNE
OMOJIOTMYECKOTO OOpa30BaHMsI B OpPraHHU3AIUSAX CPETHEr0 MPOPECCHOHANBHOTO U BBICIIETO
oOpa3oBaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undgposBbie)
Ne n/mn Kontpoabnbie | IlpakTnyeckue
NporpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI pecypesI
1 buosorus kak Hayka
2 JKuBbIe cHCTEMBI U UX U3YUCHHE
3 Buonorus xierkn 0.5
4 XuMu4ecKasi OpraHu3anus KISTKA 10
5 Crtpoenue u GyHKIUH KICTKH 8
5 OOMeH BelIeCTB U NPEBpallleHUE SJHEPTUH B 9 1
KIIETKE
7 HacnencrBennas uadopmarns u 9 05
peanuzanus €€ B KJIETKE
JKW3HEeHHBIN UK KIETKU 6 1
Crpoenue U pyHKUIUU OPraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eneTnka — HayKa 0 HaCJIEICTBEHHOCTU U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH NU3MEHYUBOCTH
14 I'eneruka yenoseka 0.5
15 Cenekiuusi opraHu3MoOB 4 1
16 broTexHoNMOrus U CHHTETHYECKas 4

ononorus




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME

102

13










ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabsnsie | IIpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
buonorus kak KOMIUIEKCHAsI HAyKa U
1 Y 1 2.09.2023
KaK 4YacCTh COBPEMEHHOI'0 00IIecTBa
2 JKuBble cucTeMBl U UX CBOMCTBA 1 4.09
YpoBHEBast OpraHu3aiust KUBBIX
3 p p 1 4.09
CUCTEM
4 HcTopust OTKPBITUS U U3yUEHUS KIIETKH. 1 9.00
Knerounas teopus '
Meroabl MOJIEKYJIIPHON U KJIETOYHON
ounonorun. [IpakTuueckas padora
«M3ydyeHne MeTo10B KIETOYHOMN
5 4 1 0.5 11.09
Ouosoruu (xpomarorpadus,
anexTpodopes, nuddepeHnnanrHoe
ueHtpudyruposanue, [TL{P)»
6 XUMHYECKUHN COCTAB KIETKU 1 11.09
MuHepanbHbIC BEIIECTBA KIETKU, UX
7 1 16.09
Ouonorudeckas poib
Opranuyeckue BEeIIEeCTBA KIETKH —
oenku. JlabopaTopHas pabora
8 1 0.5 18.09
«OO6Hapy>keHHne OEJIKOB ¢ TTOMOIIbIO
KayeCTBEHHbIX PEaKIuii»
CgoiicTBa, Ki1accuukanus U GyHKIUHA
9 1 18.09
0enKoB




10

Oprannyeckue BEIECTBA KIETKH —
YTJIEBOJIbI

23.09

11

OpraHI/I‘IeCKI/Ie BCIIECTBA KJIICTKH —
JINIIN b1

25.09

12

Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHas padora «MccnenoBanue
HYKJICMHOBBIX KHCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIUYHbIX OPTaHU3MOB»

0.5

25.09

13

Crpoenune u pynkuuu ATO. [pyrue
nykiaeosuarpudocdarsr (HTD)

30.09

14

CexBenupoBanue JIHK. Metompl
T€HOMHKH, TPAHCKPUIITOMHKH,
MIPOTCOMHUKH

2.10

15

Metoab! cTpyKTYpHOI OHOIOTHI

2.10

16

Tunel knerok. [Ipokapuornueckas
KJIETKA

7.10

17

CrpoeHue 3yKapruOTUYECKON KIETKH.
[Tpaktnueckas padora «M3yuenune
CBOMCTB KJICTOYHOW MeMOpaHbD»

0.5

9.10

18

IToBepXHOCTHBIN anmapar KJIeTKU

9.10

19

OnHoMeMOpaHHbIE OPTraHOUIBI KIETKH.
[IpakTnueckas pabora «3yuenue
JABUXKXCHUS IIUTOIIIIa3MBI B
pPacTUTENBHBIX KIETKAX)

0.5

14.10

20

[TomyaBTOHOMHBIE OPTaHOUIbI KJIETKH:
MUTOXOHJIPUH, TUIACTUIBI.
JlaboparopHas padora «MccnenoBanue
IJ1a3MOJIM3a U JIETJIa3MOJIn3a B
PaCTUTENHHBIX KIETKAX)

0.5

16.10




21

H6M6M6p AHHBIC OpPTraHONAbI KIICTKU

16.10

22

Crpoenue u GyHKIUU siApa

21.10

23

CpaBHUTENBbHAS XapaKTePUCTUKA
KJIETOK 3yKapuoT. JlaboparopHas
paborta «M3yueHue cTpoeHus KIETOK
pa3IMYHBIX OPTAaHU3MOBY

0.5

23.10

24

ACCUMUIIAIUS U TUCCUMUJISALINS — JIBC
CTOpOHBI MeTabonmm3Ma. Tumner oOMeHa
BemiecTB. JlabopaTopnas pabora
«M3yueHne KaTaTuTHYeCKON
AKTUBHOCTH (PepMEHTOB (Ha IpUMEpe
aMUJIa3bl WIIH KaTaJla3bl)»

23.10

25

depMeHTAaTHBHBIN XapaKTep peaKIui
KJIETOYHOI'0 MeTa00IM3Ma.
JlaGopatopHas pabota «3yuenue
(epMEHTaTUBHOTO pacICIUICHHS
NEPOKCHJIAa BOAOPOA B PACTUTEIBHBIX U
KMBOTHBIX KJICTKaX»

0.5

28.10

26

benku-akTuBaTopsl 1 OENIKU-
MHTUOUTOPBI

6.11

27

ABTOTpO(HBIN TUIT OOMEHa BELLIECTB

6.11

28

dortocunTes

11.11

29

XemocuHTes. JlJabopaTtopHas pabora
«CpaBHeHHe poIeccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

13.11

30

AHa’po0OHBIC OpraHu3Mbl. Bujibl
opoxxenusi. JlaboparopHas padota
«CpaBHeHHeE MMPOIIECCOB OPOKEHUS U
TIBIXaHUS

13.11




AdpoOHBIE OpraHu3MBbl. JTarbl

31 18.11
SHEPTETUYECKOr0 OOMEHa
DHeprus MeMOPaHHOTO TPaUeHTa

32 nporoHoB. Cunre3 AT®: pabora 20.11
npoToHHON AT®-cuHTa3bI

33 Peakiium MaTpU4HOTO CUHTE3a 20.11
TpaHcKkpunIus — MaTPUIHBIA CUHTE3

34 25.11
PHK

35 Tpaucsiys u e€ 3Tarbl 27.11
K .P

36 0JIMPOBAaHUE aMUHOKUCIIOT. Posb 2711
pubocoM B OMocHHTE3€e Oelka
Opranuza eHOMa O0Kapuo

37 praHu3aIys reHoMa y MPOKapuoT U 212
DYKapuoT
M

38 OJIEKYJIIPHBIE MEXaHU3MBI 412
9KCIIPECCHUU TEHOB Y 3YKaPHOT
Bupycel — BHekIIeTOUHBIE (hOPMBI

39 JKU3HU U OOJIUTaTHBIC TTAPA3HTHI. 05 112
ITpakTrnueckas padora «Co3ganue
MO/JICITH BHPYCa»
Bupycusie 3a00neBa €JIOBEKa,

40 HUPYCHBI JIEB iII/I?I‘I JIOBEK 9.12
JKUBOTHBIX, PACTCHUU

41 HanotexHooruu B OMOJIOTHH B 1112
MEIUIINHE

42 JKU3HEeHHBIA MK KIETKH 11.12

43 Martpuunsiii cuate3 JJHK 16.12
Xpomocomsl. JlTaboparopnast pabota

44 «M3yuenre XxpoMoCOM Ha TOTOBBIX 0.5 18.12

MHKpOIpenapaTax»




45 Jlenenue KIETKU — MHUTO3 18.12
Tune! knerok. Kaprokunes u
nutokuHe3. JlaboparopHas padota
46 «Habnronenne MuTo3a B KJIETKax 0.5 23.12
KOHYMKA KOpeIlIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Perynsiuus ’KU3HEHHOTO IIMKJIA KJIIETOK 25.12
48 OpraHusMm Kak eIMHOE 11e0e 25.12
49 Txanu pacTeHui. iIa6opaT013Haﬂ paborta 05 30.12
«3yueHune TKaHEeW pacTeHUID»
TkaHu KUBOTHBIX U YEIOBEKA.
50 JlabopaTtopHas pabora «3yduenune 0.5
TKaHEH KUBOTHBIX)
Opranbl. CuCTEMBI OPTraHOB.
51 JlaGopatopHas pabota «3yuenue 0.5
OpraHoOB LIBETKOBOI'O PACTEHUS»
52 Ormopa Tena opraHu3MoB
53 JIBr>KeHHE OpPraHU3MOB
54 [Tutanue opraHu3MoB
55 [TuTanue MO3BOHOYHBIX KUBOTHBIX.
[TunieBapuTeIIbHAS CHCTEMA YEIOBEKA
56 JlpIxaHKE OpraHu3MOB
57 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U
YeoBeKa
58 TpaHCOpT BEIMIECTB Y OPraHU3MOB
59 KpoBeHoCHas cucreMa n03BOHOYHBIX
JKUBOTHBIX U YEIIOBEKA
60 Bolaenenue y opranusmos




61

3amuTa y OpraHu3MoB

62 NMMyHHas cucrtema yenoBeka
63 Pa3znpaxxuMocCTh U perynsnus y
OpraHU3MOB
['yMopanbHast perymsiius u
64 9HJIOKPUHHAS CHCTEMA )KUBOTHBIX U
YeoBeKa
65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB
66 [TonoBoe pa3MHOKEHUE
67 Meiio3
["amerorenes. OOpa3oBaHuE U pa3BUTHE
68 MOJIOBBIX KJIeToK. JlaGopaTopHas 05
pabota «3ydyeHune cTpoeHus MOJIOBBIX '
KJIETOK Ha TOTOBBIX MHKpPOIIpErapaTax»»
69 WuauBuayanibHOE pa3BUTHE
OpraHU3MOB — OHTOTEHE3
70 3akiaaKa OpraHoB U TKaHEU 13
3apO/IBIIEBHIX JTUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.
71 JlaboparopHas pabota «BrisiBiIeHHE 05
MIPU3HAKOB CXOJICTBA 3apOIbIIICH
MO3BOHOYHBIX JKUBOTHBIX)
Pa3MHOKEHME U pa3BUTUE PACTCHUM.
79 JlabopaTtopHnas pabora «CtpoeHue 05
OpTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»
73 HcTopus cTaHOBIEHUS U Pa3BUTHUS

TCHCTUKH KaK HAYKH




OCHOBHBIE TIOHSTHS U CHUMBOJIBI
renetuku. JlabopaTopHas pabora

74 0.5
«/Ipo3oduna kak 00bEKT TeHETHUECKIX
HCCIICTIOBAHUIN
3aKOHOMEPHOCTH HacCJIeI0BaHUs
pu3HaKoB. MoHOrubpuHOE

75 ckpemuBanue. [Ipaktuueckas pabora 05
"U3yueHune pe3yabTaToB '
MOHOTHOPHUIHOTO CKPEIINBAHUS Y
npo3odub”

76 [{uTonornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIINBAHUS

77 AHanu3upyolee CKpeluuBaHue.

Henonnoe nomuHupoBaHue
JuruOpunHoe cKperBaHue.

78 [IpakTnueckas pabora «3yuenue 05
pe3ybTaTOB TUTHOPHUIHOTO '
CKPEIIMBAHUS Y IPO30(DUITBDY

79 [{uTonornyeckre OCHOBBI
JTUTHOPHUIHOTO CKPEITUBAHUS

80 CrerieHHOe HaclleZIOBaHNUE TPU3HAKOB

81 XpOMOCOMHas TEOpHUsI
HACJICJICTBEHHOCTHU

82 I'eneruka nmomna

83 ['eHOTHT KaK IEJIOCTHAS CHUCTEMA

84 I'eHeTMYECKUI KOHTPOJIb Pa3BUTHS
pacTeHui, )KUBOTHBIX U YeJIOBEKa

85 N3mMeHunBOCTh IPU3HAKOB. BHibl

HN3MEHYHUBOCTH




86

MOI{I/I(I)I/IKaLII/IOHHa}I U3MCHYHNBOCTD

87

BapuauvoHHslll psg ¥ BapuallMOHHAs
KkpuBas. JJaboparopnas pabota
«HccnenoBanre 3aKOHOMEPHOCTEN
MOJIM(DHUKAIIMOHHON U3MEHUHNBOCTH.
[TocTpoeHue BapHaIlMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

0.5

88

I'eHOoTHIIMYECKAsS U3MEHUUBOCTb.
KoMOnHaTHBHAS N3MEHYMBOCTE

89

MyTanuoHHast U3MEHYUBOCTb.
ITpakTnueckas paborta «Myrtanun y
Jpo30(Tbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTallHOHHOTO
npoiiecca. DNMUTeHETHKA U
AIUTC€HOMUKA

91

I'enernka yenmoBeka. [IpakTuaeckas
pabota «CocTaBiieHHE U aHATU3
POAOCIOBHOM»

0.5

92

Metopl MEIUIIMHCKON T€HETUKH

93

3HauecHUE MEIUIIMHCKOM T'€HEeTUKHU B
NpeaoTBpaAliCHUU U JICYHCHUU
FeHETHYECKUX 3a00JICBaHUI YCIOBEKA

94

OCHOBHBIC TIOHSITHSI CEICKITUH.
JlaboparopHas padora «3yuenue
COPTOB KYJBTYPHBIX PACTCHHUH H ITOPOJ
JOMAITHUX KUBOTHBIX)»

0.5




MeToap! ceneKIMOHHON paboTHl.

95 JlabopaTtopHnas pabora «3ydenue 1 0.5
METOJIOB CEJIEKIIUU PACTEHUI
JIOCTH>KEHMS CEeJIEKIIUU PACTEHUN U

96 JKUBOTHBIX. [IpakTrueckas padora 1
«IIpuBUBKa pacTeHUI»
CoxpaHeHnue, u3yyeHue u

97 HCIIOJIb30BAaHUE TEHETUYECKUX 1
pecypcoB
buoTtexHonorus kak Hayka U oTpaciib

98 npousBojicTBa. [IpakTudeckas pabora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOIOTHUI

99 OcHOBHBIC HAIIPABIICHUS 1
CHHTETUYECKON OMOTI0TUH

100 XpoMOCOMHas ¥ TeHHAsT HHKEHEPHUS

101 Menunuackre OMOTEXHOIOT NN

102 ITOY 1o Temam pazzaena

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME










YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJI5S1 YYEHUKA

1. buonorus, 10 kacc/ ITaceunuk B.B., Kamenckwuit A.A., Py6iioB A.M. u npyrue; moj

penaxiueii [Taceunuka B.B., Akunoneproe o6miectBo «M3narenbctBo «IIpocBemniennes

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1.A.B.fI650koBa «buonorust u coBpeMeHHOCTH» M., «IIpocBemenne»

HO.N.Tonsuckuii «Oobmras ouonorus» M., «IIpocsemienne

2.B.b.3axapos, C.I'.'MamonToB «O011as 6uonorusi» M. «JIpoda»

3.Yuebnuk buonorus. 10 knacc. bazoBslit yposens aBropoB Ilaceunuk B. B., Kamenckuii A.
A., Py6nioB A. M. u ap. uza. «IIpocBemenue»

4.Yyebnuk buonorus. 11 xnacc. [lonomapesa U. H, Kopaunosa O. A, Jlomununa T. E. uzn.
«Benrana-I'pad»

5.buonorus. Paboune nporpammel. [Ipenmernas muaus «JIuaus sxu3am». 10—11 kimaccsr :
y4ae0. mocodue s 001eoopa3oBat. opranusanuii : 6a3oBsiii ypoBeHs / B. B. Ilaceunuk, I'. T
6.11IsenoB, T. M. EdpumoBa. — M. : [IpocsernieHue.

7.buonorus. [Toypounsie pazpadotku 10-11 xinaccer: yuebHoe mocodue ais oomeoopazoBar.
opranuzanui 6a3oBeii ypoBeHb. / B. B. [laceunuk, I'. I'. [1IBenios, T. M. EpumoBa. — M. :

IIpocsemenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1.http://www.e-osnova.ru/- Xypuan «buonorus. Bee ais yunrens!»

2. http://digital.1september.ru — O6mepoccuiickuii mpoekT «I1Ikoma nudpoBoro Bekay.
3. http://school-collection.edu.ru - Kosekmust inpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
4. http://www.electroniclibrary2l.ru - Dnekrponnas OubaHoTeka 21 Beka.

5. http://www.ege.edu.ru - O¢unmansheii nHGOpManOHHbIH moptan EI'D.

6. http://www.zavuch.ru - Caiit mist yautenei.

7. http://ecosystema.ru - Dxosoruueckuii NEHTP « IKOCHCTEMAY).


http://www.e-osnova.ru/
http://digital.1september.ru/
http://school-collection.edu.ru/
http://www.electroniclibrary21.ru/
http://http/www.ege.edu.ru/ru/
http://www.zavuch.ru/
http://www.zavuch.ru/
http://ecosystema.ru/
http://ecosystema.ru/

8.http://bio.1september.ru -« uay Ha ypok Ouosoruu. 1 ceHTsIOps».

9.http://www.krugosvet.ru - Dunuknonenus Kpyrocser.


http://bio.1september.ru/
http://www.krugosvet.ru/




