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HOACHUTEJBHAS 3AIITMCKA

[Tporpamma mo yuebHomy npeamety "buonorus" (nanee - 6MOJI0THSA) HA YPOBHE CPEIHETO
obmero obpazoBaHus pa3paboTaHa Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03

«O6 obpazoBanuu B Poccuiickoit @enepanuny, PI'OC COO, Konuenmuu npemnogaBaHus yueOHOTO

npeamera «bronorus» nu 0CHOBHBIX MOJOXKEHUH (enepaabHol pabodeit mporpaMMbl BOCIIUTAHUS.
VYueOnslii npenmet «buonorus» yriyonéunoro yposss usyudenus (10—11 kmaccsr)
SBIISICTCS OJTHUM W3 KOMIIOHEHTOB IpeaMeTHOH o0mactu «EcTecTBeHHO-HAYYHBIE MPEIMETHI.
Cornacuo nonoxerussM @I'OC COO npoduiabHbIe yueOHBIE PEIMEThI, H3y4aeMble Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM nuddepennmann o0ydeHnust Ha YPOBHE CPETHETO
o0mrero o0pa3oBaHus W MPU3BAHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM,
CpeIHUM OOIIKUM, CPeIHUM MpodecCHOHANBHBIM U BBICIIUM oOpa3oBaHHeM. B To ke Bpems
KOKIBIA U3 9TUX YYEOHBIX MPEAMETOB  JOJKEH OBITH OpUEHTHPOBaH Ha
MIPUOPUTETHOE pelieHrne o0pa3oBaTeIbHBIX, BOCIIUTATENLHBIX U Pa3BUBAIOIINX
3a7a4, CBSI3aHHBIX C MPO(OpUEHTAIINEH 00YJAIONIMXCS U CTUMYJIMPOBAHHUEM HHTEpeca K
KOHKPETHON 00JIACTH HAyYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, MEIUIIMHOM, SKOIOTHEH,
TICUXOJIOTUEH, CTIOPTOM MUJTM BOCHHBIM JiesioM. [IporpamMma no yueObHomy npenmery "buomorus"
JIa€T mpeAcTaBiIeHUE O LU U 3ajjauax u3yueHus: yueoHoro npeamera «buonorusp» Ha
yrayOIEHHOM YPOBHE, ONpeAensieT 00s3aTenbHoe (MHBapUaHTHOE) MIPEIMETHOE COIepKaHue,
€ro CTPYKTYpHUPOBaHUE IO pa3ziesiaM U TeMaM, pacipeiesieHue Mo KiaccaMm, peKOMEH1yeT
MOCJIEIOBATEIBHOCTD N3yUEHHs Y4eOHOro MaTepruaia ¢ y4€ToOM MEXIPEAMETHBIX H
BHYTPHIIPEIMETHBIX CBS3€H, JIOTUKM y4eOHOTO Mpollecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuaromuxcs. B mporpamme mo OnoJOruM peann30BaH MPHHIUI MPEEMCTBEHHOCTH C
n3ydeHneM OWOJIOTHMHM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, Oiarogaps yemy
IPOCMATPUBAETCS HAIIPABIEHHOCTh Ha MOCTEAYIOIIEe pa3BUTHE OMOJIOTHYECKUX 3HAHUH,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS,
9KOJIOTHYECKOTO MBIIIICHHS, TIPEICTABICHUNA O 3I0POBOM 00pa3e >KM3HH, Ha BOCIIUTAHHE
OepeXKHOTr0 OTHOILIEHUSI K OKPYXAarollel NMpUpoAHON cpene. B mporpamme mo OHOJIOTHH Takxke
MOKa3aHbl BO3MOKHOCTH y4eOHoro mpeamMera «buomnorus» B peanuzanuu TpedoBanuii @I'OC
COO k mnaHupyeMbIM JTHYHOCTHBIM, METAMIPEIMETHBIM U IPEIMETHBIM pe3yJbTaTaM 00yUYeHUs
U B (JOPMHUPOBAHUU OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEJILHON JEATENBHOCTH O0yUaroluXxcs
110 OCBOCHHIO coJiepkaHusi OMOJIOTMYECKOro  00pa3oBaHUs Ha YpOBHE
CpeIHero o0miero

oOpazoBaHwUs.

VY4eOHsblii npeamer «buonorusi» Ha ypoBHE CpeqHEro oOIero oOpa3oBaHMs 3aBEPIIACT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUEHTHPOBAH HA paCUIMpEeHUE U yriayOsaeHne 3HaHuN
o0ydaronmxcss O JKUBOM TMPHUPOJIE, OCHOBAX MOJEKYJISIPHOM U KIETOYHOW OHOJIOTHH,
SMOPHOJIOTUU U OUOJIOTUHM PA3BUTHS, TEHETHUKH, CEJIEKLUH, OMOTEXHOJIOTUH, 3BOIIOIMOHHOTO
YYEHHUS U HKOJIOTUH.

Nzydenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJrOTOBKY OOYyYaromMxcs K IMOCIEAYIOIIEMY MOMyUYeHUI0 OHOJIOrMYecKoro oOpa3oBaHUS B
By3axX M OpraHM3alMsIX CPeAHEro MpodecCHOHANbHOro 00pa3oBaHus. OCHOBY €ro coJiep:KaHus
COCTaBIISIET CHUCTEMa OHONOTUYECKUX 3HAHUM, MOJNYYEHHBIX MpPU H3YyUYEHUH OOYyYarOIIUMMHUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OWOJIIOTHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, B 10—11 kimaccax 3Tv 3HaHUS NOJTYYalOT pa3BUTHE. Tak, pacIMpeHbl U yriTyOIeHb
OMoJIOTMYeCKHEe 3HAHUS O PACTEHUSX, JKUBOTHBIX, Tpubax, OakTepusx, OpraHu3Me 4YeJOBeKa,
Oo0LIMX 3aKOHOMEPHOCTSIX JKHU3HM, JOMOJHMUTEIBHO BKJIIOYEHBI OHOJOTMYECKHE CBEIEHUS
IPUKIIAJHOTO U MOMCKOBOI'O XapaKTepa, KOTOPbIE MOKHO MCIIOJIb30BaTh KaK OPHUEHTHUPBI IS



nocneayromero Boloopa npodeccur. Bo3MokHa Takke HMHTErpanusi OMOJOTHYECKHX 3HAHUM C
COOTBETCTBYIOLMMH 3HAHUSAMHU, MOJYUYEHHBIMU OOYYAIOIUMUCS MPH U3YYEHUH (UUKU, XUMHH,
reorpaguu U MaTeMaTHKH.

CtpykTypa mnporpamMmsl Mo y4yeOHOMYy mnpeamery "buonorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIM M SBOJIOLMOHHBIM MOAXOAbI K M3ydeHHI0 Ouosiornu. CorjacHO UM, H3ydaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHCTEM PAa3HOIO YPOBHS OpPraHU3ALNH,
9BOJIIOLIMM OPraHUYECKOro Mupa Ha 3emie, COXpPaHEHUs OMOJIOrMYEeCKOro pa3HooOpa3us
wiaHetsl. Tak, B 10 Kkimacce M3ydalOTCsl OCHOBBI MOJIEKYJIIDHOM M KIJIETOYHOH OuoJorum,
AMOPHOJIOTUU U OMOJIOTUU PA3BUTHSL, TEHETHUKU U CENIEKIUHN, OMOTEXHOJIOIMU U CUHTETUYECKON
OWOJIOTHH, aKTyaIM3UPYIOTCS 3HaHUS OOydYalomuXcsl MO OOTaHWKE, 300J0THH, AHATOMHH,
¢du3noI0rNN YeaoBeKa.

VYuebublii mnpenmer «buonorus» mnpusBaH 00€CHEUUTh OCBOCHHE OOYYaIOLMMMUCS
OMOJIOTHYECKUX TEOpUH M 3aKOHOB, HJEH, NPUHIMIIOB W MpPaBWJ, JEXalUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MMpA, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX KJIETKH, OpraHu3Ma, IMOMYJISIIUH, OHMOIIEH03a, 3KOCHUCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTHMH, NPUKIATHBIX aCHEeKTax
Ouosjoruueckux 3HaHWM. J[ns pa3BUTUS M NOJJEpXKaHUS MHTEpeca oO0yyaronmxcs K OMojsoruu
Hapsy CO 3HaYMTENbHBIM 00BEMOM TEOPETUYECKOI0 MaTepuasia B COJEPKaHUU MPOrpaMMbl 110
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEM CTAaHOBIEHMS W PAa3BUTUSA TOM WIM MHON
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHUE BaXKHEUIIMX
OMOJIOTHYECKUX U SKOJIOTHYECKUX MPOoOIIeM.

[lens m3yuenust yuebHoro npeamera «buonorus» Ha yriyOI€éHHOM YpOBHE — OBJIAJICHUE
00yYaromyUMHUCs 3HAHUSAMHU O CTPYKTYpHO-(DYHKIIMOHAJILHOW OpraHM3allMl >KUBBIX CHUCTEM
pa3sHOro paHra U NpUOOpeTeHHEe YMEHHUM UCIOJIb30BaTh 3TH 3HAHUs B (POPMHUPOBAHUU HHTEpeca
K omnpeaenéHHon o0nacTu MpodeCCHOHANBHON JEATEeIHbHOCTH, CBSI3AaHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBe/leHHs JUI TPOJAOIKEHHUS OMOJIOIHYECKOro 00pa3oBaHMUsL.

Jloctukenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriry0aéHHOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIEeIYIOMNX 3a1au:

OCBOCHME  OOYy4aloIIMMHUCS  CHCTEMbl OMOJIOTMYECKHMX 3HAHMH: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHsIX, KOHLEMIHMAX, IMIIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSAX W IpaBWiIax,
COCTaBISIIOIMX COBPEMEHHYIO  €CTECTBEHHO-HAyYHYH0 KapTUHY MHUpPA; O CTPOCHMH,
MHOTro0o0pa3uu U 0COOEHHOCTSIX OMOJOTMYECKMX CHUCTEM (KJIETKA, OpraHu3M, MOIYJISALUs, BUJ,
OuoreoneHo3, Ouocdepa); O BBIJAIOMIUXCA OTKPHITHAX W COBPEMEHHBIX HCCIECIOBAHHUAX B
Ouosoruu;

O3HaKOMJIEHHE  OO0ydYarommxcsi C  METOJaMH  [O3HAHUS  JKMBOM  IPHUPOJBL:
UCCIIeI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJIIPHON U KJIETOYHOM Ouosioruw,
SMOPHOJIOTUN M OMOJIOTUU Pa3BUTHUS, TCHETUKU U CEJEKLNH, OMOTEXHOJIOTUN U CUHTETHYECKON
OMOJIOTUH,  TAJCOHTOJOIMH, OKOJOTHHM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEACHUS
OMOJIOTMYECKUX HCCIEeIOBaHUN B J1aboparopuud M B mpupone (HaOioJeHHe, H3MEpeHue,
AKCIEPUMEHT, MOJIETIMPOBAHUE);

OBJIaJIcHHE OOYyYalOMMUCS YMEHHUSMH: CaMOCTOSITENIbHO HAaxXOJIuTh, aHAJIU3UPOBATh U
UCIOJIB30BaTh OMOJIOTHYECKYI0 HH(POPMAIIUIO; TI0JIb30BaTHCS OMOJOTHUYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOM;  YCTaHaBJIMBaTh CBA3b MEXJIy pa3BUTHEM OWOJOTMH U  COLHAJIbHO-
SKOHOMHUYECKUMHM M 3KOJOIMYECKMMH IpoOJIeMaMH 4YeJIOBEUeCTBa; OLIEHUBATh IOCIEACTBUS
CBOEH JIE€ATENILHOCTU [0 OTHOLIEHUIO K OKpYJXKarolled NpUPOIHONW cpene, COOCTBEHHOMY
3I0POBBI0 U 3I0POBBIO



OKpYKaloIIMUX JII0/Iel; OOOCHOBBIBATH U COOMIOJATh Mepbl MNPOPMIAKTUKM HHPEKINOHHBIX
3a0oNeBaHUi, MpaBUIa IMOBEACHUA B TpHUpPOJIE U obecredeHHs OE30MacHOCTH COOCTBEHHOMN
KHU3HEACSITETPHOCTH B YPE3BBIYAWHBIX CUTyallMsIX MPUPOJAHOTO U TEXHOTCHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00JacTH OHOJIOTHH;

pa3BUTHE y O0YYaIOUMXCAd MHTEUIEKTYaJIbHBIX U TBOPUECKHUX CIHOCOOHOCTEH B mpolecce
3HaKOMCTBA C BBLIAIONIMMHUCS OTKPHITUSMH M COBPEMEHHBIMH HCCIICJOBAHUSIMU B OMOJIOTHH,
pelaeMpIMH €10 TpoOJieMaMu, METOJ0JIOTHel OHOJOrHYecKOro HCCIEAOBAHUSA, MPOBEACHUS
SKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUI, pelleHUus OHOJIOTMYECKUX 3ajad, MOJEIUPOBAHUS
OMO0JIOrNYEeCKUX 0OBEKTOB U IMPOLIECCOB;

BOCIHTAHUE Y OOYYarOIIMXCsl [IEHHOCTHOTO OTHOIICHMS K JKUBOHM MPHPOJE B LIEIOM U K
OTIENbHBIM €€ OOBEeKTaM | SBICHHUAM; (OPMHPOBAHUE DSKOJIOTUYECKOH, TI'€HETHYECKOM
IPaMOTHOCTH, OOILIEH KyJbTypbl NMOBEACHUS B TPUPOJAE; WHTETPALUH €CTECTBEHHO-HAYYHBIX
3HAHWM;

npruoOpereHre 00yJaroImUMHUC KOMIIETEHTHOCTH B PAllMOHATBHOM NPUPOAONOIH30BAHUN
(cobmroneHue TmpaBUJl TOBEJCHUS B TMPUPOJE, OXpPaHbl BHJIIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHHWU COOCTBEHHOTO 3J0POBBS M 370POBbS OKPYKAIOIIMX JIOACH (COONIOACHHUS Mep
npoQuiIakTUKU ~ 3a0oineBaHuil, oOecrieueHue  OE30MAaCHOCTH  KU3HEIEATENBHOCTH B
Ype3BBIYANHBIX CUTYAIUSX MPUPOJIHOTO U TEXHOTCHHOTO XapaKkTepa) Ha OCHOBE UCTOJIb30BAHUS
OMOJIOrMYECKUX 3HAHUN U YMEHUI B IIOBCETHEBHOM JKU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAHHOTO BbIOOpPAa OOYYaIOLUIMMMCA WHIUBHIYaJTIbHON
00pa3oBaTeNbHON TPAeKTOPUHU, CHOCOOCTBYIOUICH mocienyromeMy MpodheccCHoHaTbHOMY
CaMOOTIPE/ICICHUI0, B COOTBETCTBUU C WHAWBUAYAIbHBIMA HMHTEpECAaMH M TOTPEOHOCTAMHU
peruoHa.

OO01iee yuCIIO YacoB, OTBEACHHBIX Ha H3ydyeHUE OUOJOTMU Ha YriyOJEHHOM YpOBHE
cpeanero obiero oopasoBanus, coctasisier B 10 kimacce — 102 yaca (3 gaca B Hegento),. Ot6op
OpraHM3alMOHHBIX (OPM, METOJIOB U CPEICTB O0y4YEHHs] OMOJIOTUM OCYLIECTBIISETCS C YUETOM
CHelU(pUKA €ero coAepkaHWs U HANpaBIEHHOCTH Ha MPOJOJIKEHHE OHOJIOTHYECKOTOo
00pa30BaHMs B OpPraHU3aLUAX CPETHEr0 MPO(HECCHOHATBHOIO U BBICIIET0 00pa30BaHUsL.

OO0s3aTeNbHBIM YCIOBHEM TMPH OOY4YeHHH OWOJIOTUM Ha YIrIIyOJNEHHOM ypOBHE SIBISIETCS
MPOBEJICHUE JIA0OPATOPHBIX U MPAKTUYECKUX pabor. Takke ydactue oOyd4arommxcsi B
BBIIIOJTHEHUM  TMPOCKTHBIX U Y4eOHO-MCCIIEAOBATEIbCKUX  padOT, TeMaThKa KOTOPBIX
ONpE/EsAETCS Y4YUTEIIEeM Ha OCHOBE HMEIOIIMXCS MaTepUalbHO-TEXHUYECKUX PECYpPCOB H
MECTHBIX TIPUPOJIHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

CoaepxaHve NpOrpaMMbl, BBIACIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrectamuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemeHHass OMOJIOTHSI — KOMIUIEKCHass Hayka. KparTkash McTOpusi pa3BUTHs OHOJIOTHH.
buonornueckne Hayku W u3ydaemble HUMH TpoOsembl. DyHIaMEHTAIbHBIC, MPHUKIAAHBIC H
MOMCKOBbIE HAYYHbIE UCCIIEJOBAHUS B OMOJIOTHH.

3HayeHue OuoJorMM B (POPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHue OHOJOTHMM B TMPAKTHYECKOM
JeSITeIbHOCTH YEeJIOBEKA: METUIIMHE, CEJIbCKOM XO035HCTBE, IPOMBIIIEHHOCTH, OXPAaHE IPUPO/IbI.

JlemoHCcTpauMu

[Toptpets: Apuctorens, Teodpact, K. Jlunnen, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengnens, B. WU. Bepunanckuii, W. II. [laBnosB, U. 1. Meunuko, H. 1. Basunos, H. B.
Tumodees- Pecosckuit, [Ixx. Yorcon, @. Kpuk, JI. K. benses.

Tabmurel u cxembl: «CBsI3p OMOJIOTUH C APYTUMHU Haykamuy, «Crucrtema OMOIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yUeHHE

JKuBbie cuctemMbl Kak mpeaMeT uzydeHus: ononaorund. CBONWCTBA KUBBIX CUCTEM: €AHMHCTBO
XMMHYECKOIO COCTaBa, JUCKPETHOCTb U LEJOCTHOCTb, CIIOXKHOCTh U  YIHOPSJOYEHHOCTH
CTPYKTYpbI,  OTKPBITOCTh, CaMOOpPraHU3alusi, CAMOBOCIPOM3BEICHHUE,  Pa3qpPaKUMOCTh,
W3MEHYHUBOCTb, POCT U PAa3BUTHE.

YpOBHM OpraHM3anuy SKMBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIIETOYHbIA, TKAaHEBbIM,
OpraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OmoreoneHOTHYECKUiT),
ouoctepnsiid. [Iporeccsl, Tpoucxoasue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuznp kak (opma cymecTBoBaHHS MaTepuu. Hayku, W3ydaroline KUBbIE CHUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aliu.

N3yuenune xuBBIX cucTeM. MeToapl Ouonorudyeckoil Haykw. HaOmrogeHue, n3mepeHwue,
AKCIIEPUMEHT, CHCTEMaTHh3auus, MeTaaHain3. [loHATHE O 3aBUCMMOM M HE3aBUCUMOU
nepemeHHoil. IlmanupoBanue »skcnepumenrta. [loctaHoBka W mpoBepka rumnote3. Hynesas
runore3a. [Tousitue BEIOOPKHU U €€ AO0CTOBEpHOCTh. Pazdpoc B Guonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJYUYEHHBIX Pe3yabTaToB. [IpUUMHBI UCKaKE€HUS PE3yJIbTATOB HKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpaLun

Tabmupsl u cxembl: «OCHOBHBIE MpPHU3HAKU >KU3HU», «DBHOIOTHYECKUE CHCTEMBI»,

«CBoiicTBa )KMBOW MaTepun», «YPOBHU OpraHU3aluH KUBOU NMPpUpoaAb», «CTpoeHHEe KUBOTHON
KJIETKW», « TKaH! )KMBOTHBIX», «CUCTEMBI OPIaHOB YEJIOBEUYECKOT0 OpraHu3May, «bruoreoueHosy,
«buocdepar, «Meroapl U3yueHuUs KUBOU MIPUPOJIBI».

O06opynoBanue: 1a00paTopHOE 00OPYAOBAHKE JIJIsl TPOBEACHUS HAOIIOICHUN, U3MEPEHHH,
JKCIEPUMEHTOB.

IIpakTnyeckas padora «lcnosb30oBaHUE pa3IUYHBIX METOJOB IMPU U3YUYEHUU HKUBBIX
CUCTEM.

Tema 3. brnosorus KijieTrku



Knetka — cTpykTypHO-QYyHKIIMOHAIbHAs €IMHUIA >KUBOrO. VICTOpHUS OTKPBITHUS KIIETKU.
Pa6oter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.

MeToapl MOJEKYJISIpHOW M KIETOYHOW OWOJIOTMH: MHUKPOCKOMUS, XpomaTtorpadus,
anekTpodopes, MeToJa  MEUEHbIX aroMoOB, au(depeHIuanbHOe  EHTPU(YTHpOBaHHE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongoranvnas mukpockonus. Bumanvroe (npudicusnennoe) usyuenue Kiemox.

JdemMoHCTpauMu

[Toprpetsr: P. I'yk, A. JleBenryk, T. IlIsann, M. Illneiinen, P. Bupxos, K. M. bap.

TaGnuue! u cxembl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIH MUKPOCKOI», «VcTopus
pa3BUTHUSA METOJJOB MUKPOCKOIIUI.

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl pACTUTEIbHBIX, )KUBOTHBIX U
OakTepUaTbHBIX KIETOK.

IIpakTHyeckas padora «/3yueHne MeToI0B KIETOUHOW OMooruu (XpomaTtorpadus,
anextpodopes, nuddepernuanbaoe nenTpudyruporanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3alnms KJIeTKU

XUMUYECKUHN COCTAB KJIETKH. MaKkpo-, MUKPO- U yJIbTPAMUKPOIJIEMEHThL. Boja u e€ ponb

KaK pacTBOPHUTENS, pEareHra, ydacTUE B CTPYKTYPUPOBAaHUHM KIIETKH, TEIUIOPETYJIALNN.

MuHepanbHble BellecTBa KJIETKH, UX Ouosorndyeckasi posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KiIeTku. buonornueckue nonumepsl. benku. AMHHOKHUCIOTHBIN

coctaB 0enkoB. CTpyKTypsl 6€1K0BOI MojeKybl. [lepBuuHas cTpykTypa Oeika, menTHIHast

cBs3b. BropnuHas, TpetnyHas, yeTBepTUUHasA CTPYKTYypbl. JleHaTypauus. CBoiicTBa OENIKOB.
Knaccudukanus 6enkos. buonornueckne GpyHkimu 6enkoB. [Ipuonsi.

VYraesoasl. MoHOcaxapuabl, AWcCaxapuibl, OJMrocaxapuisl M moiucaxapuael. OOmmi
IUIaH CTpPOeHHs] M (U3UKO-XMMHMUYECKHE CBOIcTBa yrieBonoB. buonorndeckue QyHkuu
YTJIEBOJIOB.

Jlunuasl.  T'mapoduneHO-ruapodoOHBIe  cBoiictBa.  Kiaccudukaumss — nummiaos.
Tpurnuuepusl, GochoTunuIbl, BOCKH, cTepouasl. bruonorndeckue ¢pynkunu aunuaos. OOmue
CBOMCTBa OHOJOTMYECKMX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYITPOHHUIIAEMOCTb.

Hyxneunossie xucnotsl. JJHK u PHK. Ctpoenue HykiaeMHOBBIX KUCIOT. HykieoTuasl.
[Tpuaun komriementaproctu. IlpaBuno Yapradhda. Crpykrypa JIHK — nBoiinas crimpaiib.
Mecronaxoxaenue u ouonorndeckue Gpynkmuu JJHK. Bunst PHK. ®ynknuu PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiekyse AT®. buonornueckue
¢yukuun  AT®. BoccTaHoBIEHHBIE MEPEHOCUMKH, HX (QYHKIMH B KJIeTke. /[pyeue
HYKIeo3uompugpocgamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorusi: OGMOXUMHUYECKHEe U OModU3MUecKHe HCCIeIoOBaHUs CcOCTaBa M
IPOCTPAHCTBEHHOM CTPYKTYypbl OuoOMoiieKyn. Mooeruposanue cmpykmypol u QYHKYUl
buomonexyn u ux komniexkcos. Komnvromepuulii ousaiin u opeanuyeckuii cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHATI0208.

JdemMoHCTpauMu

[Hoptpertsi: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxnun, @. Caurep, C.
[Ipy3unep.

[uarpammsl:  «PacnpeneneHne XUMHUYECKMX DJIEMEHTOB B  HEKHUBOM  IIPUPOIE»,

«Pacnipenenenue XuMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuubr u cxemsl: «lleproguyeckas Tabmuiia XUMHYECKHX AJIeMEHTOB», «CTpoeHue

MOJIEKYJIbl BOJbI», «BeliecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHHE MOJIEKYJIbl Oenkay,
«CTpyKTYphl O€TKOBOM MOJIEKYJIbD», «CTpPOCHHE MOJIEKYJ YTIeBOAOBY», «CTpOCHHE MOJEKYI
munuaoBy, « HyknennoBbie KUCHOTBDY, «CTpoeHne MosieKyabl ATDy.

OOGopyaoBaHue: XUMHUYECKas TTOCY1a U 000PYyI0BaHHE.

JlabopaTtopHasi padora «OOHapyxeHHE OEITKOB C MMOMOIIbIO KaYECTBEHHBIX PEAKITHII.

JlaGopaTtopHas padora «lccienoBanue HYKJIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue U QyHKINH KIETKH

Tunsl KIETOK: 3yKapHOTHYecKass M IpokapuoTnueckasd. CTpyKTypHO-(yHKIHMOHAJIbHBIE
00pa3oBaHMs KIETKU.

CtpoeHue MNpOKApUOTHUECKOW KIeTKH. KierouHas cTeHka OakTepuii ©  apXew.
OcoOeHHOCTH CTpOEHUS TeTepoTpO(PHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHUOT B OMOIIEHO3aX.

Crtpoenue u (GyHKIMOHHpPOBaHHE dyKapuoTHdyeckoi kieTku. [lma3zmaruueckas memOpaHa
(mnasmanemma). CTpykTypa Ijia3MaThdeckod MeMmOpaHbl. TpaHCHOpT BeIIeCTB 4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (nuddysus, obnery€éHHas auddysus), aKTUBHBINA
(MepBUYHBIA W BTOPWUYHBIN akTHBHBIN TpaHcmopt). [lomymponumaemocts mMeMOpansl. PaboTa
HATPHI-KaJIMEeBOr0 Hacoca. DHAOIMTO3: MHHOIMTO3, ParounTo3. k3ouuTo3. Kinerounas creHka.
CtpykTypa v QyHKIIUU KJIETOYHOU CTEHKH PACTCHHM, TPHUOOB.

[urorurazma. Ilurozoms. Ilutockener. JIBwkenwe nuToruiasMbl. OpraHoWIbl KIETKH.
OnHoMeMOpaHHbIe OpraHOWIbl KJIeTKH: sHjomnazMatudeckas cets (DIIC), ammapar [onbmxw,
JN30COMBI, UX CTpoeHHe U (yHKuMU. B3anMoCBA3b OJHOMEMOpAHHBIX OPraHOMIOB KIIETKH.
CrpoeHue TrpaHYJSIpPHOTO peTHKyiayma. Mexanusm Hanpasenenus 6eaxos 6 OIIIC. Cunres
pacTBopuMbIXx  OenkoB. CHHTe3  KIETOYHBIX MeMmOpan. [maakuii  (arpaHymnspHBIN)
SHIIOMIa3MaTHYeckuid peTukynyM. CekperopHas (yHKIMs anmapara [onbmku. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pactutenbHbIX kieTok. Knetounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWIBl KJIETKH: MUTOXOHIPHUHM, IUIACTHIBL. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumouocenes (K.C. Mepeosckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMM  MUTOXOHApUNA U miacTul. [lepBuuHbIe, BTOPUYHBIE M CIIOKHBIE IUIACTUIBI
(OTOCHHTE3UPYIOIUX JYKApHOT. XJIOPOIIACTBL, XPOMOIUIACTHI, JIEMKOIUIACTHI  BBICIINX
pacTeHun.

HememOpannsie opranouasl kinetkun CtpoeHne M (QYHKIMA HEMEMOpaHHBIX OPraHOWIOB
kiaetku. PuGocombl.  Ilpomedscymounvie  ¢unamenmsi. MuUxpoduiaMeHTsl. AKmuHogble
Muxkpogunramenmol. MpblIEUHBIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIULEYHBIX KIEMmOK.
Muxkpotpy6ouku. Knerounsiii nenrp. CTpoeHHe U JBHKEHHE KIYTUKOB M PECHHYEK.
MukpoTtpy6ouku nuroruiazmMel. LleHTpuons. benxu, accoyuuposanuvie ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopmsie benku.

Anpo. OGonouka siapa, XPOMATHH, KapUOIIa3Ma, SAPBINIKH, WX CTpOeHHE U (YHKIUH.
Snepublii 6enkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. BelKU XpomMaTMHa — TUCTOHBI. [[unamuxa si0epHot
00010YKU 8 Mumo3se. Hoepuulil mpaHcnopm.

Knerounsle  BkitoueHus.  CpaBHHUTENIbHAasT  XapakTepUCTHKAa  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, TPHUOHOI).

JleMoHCTpanun



IToprpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupel u cxembl: «CTpoeHHE 3SYKapHOTHYECKOM KieTkn», «CTpoeHHe KUBOTHOM
KJIeTKW», «CTpoeHne pacTUTENbHOM KIeTKH», «CTpoeHHe MUTOXOHIpUN», «SAapoy», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKUY.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpenapaThl pPacTUTENbHBIX, »XUBOTHBIX
KJIETOK, MUKpOIIpenapaThl OaKTepHabHBIX KJIETOK.

JlabopaTopHas paGora «/3yueHne CTpOEHUS KIETOK Pa3IMUHBbIX OPIraHU3MOBY.

IIpakTHyeckas padora «lI3ydyeHue cBOICTB KJIETOUHON MEMOpaHbI».

JlaGopaTopHas padora «/ccnenoBaHue mia3Monu3a U JAEMIa3MOJIM3a B PACTUTENIBHBIX
KJIIETKaX)».

IIpakTHyeckas padora «/3yuyeHne ABMKEHUS LUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NpeBpallieHue JHEPIUHU B KJIeTKe

AccuMuISIMSL M TUCCUMWIALIASA — JBE CTOPOHBI MeTabonau3Ma. Turbl oOMeHa BEIECTB:
aBTOTpPOHBIH ©  TeTepoTpodHBIA. YyacTue KHCIOpPOAa B OOMEHHBIX  IPOIECcCax.
OHepretudeckoe oOecnedeHue KieTku: mpespauieHne ATD B 0OMEHHBIX Mpoleccax.
DepMeHTaTUBHBIA XapakTep peakUMid KIETOYHOro merabonuszMa. DepMeHThI, UX CTPOEHHUE,
cBoiicTBa M MexaHM3M aedcTBus. Kodepmentbl. OTnnuus (epMEHTOB OT HEOPraHHMYECKUX
KaTalu3aTopoB.  beiku-akTuBaTOpsl U OEIKU-UHIMOUTOPHL.  3aBUCHUMOCTb  CKOPOCTH
(bepMEeHTAaTUBHBIX PEaKIMii OT Pa3InYHbIX (PAKTOPOB.

[lepBUuHBIM CHHTE3 OpraHMYECKUX BELIECTB B KieTKe. POTOCHUHTE3. AHOKCUSEHHbI U
okcuzennvlll  pomocunmes 'y obakmepui. Ceemocobuparowue nuemenmsl U NUSMEHMbl
peakyuonnoz2o yenmpa. Ponb xyopomnactoB B mporecce GorocuHTe3a. CBeToBas M TEMHOBas
da3el. Pomoovixanue, Cs., C+ u CAM-munvr gpomocunmesa. IIpogyKTUBHOCTh (OTOCHHTE3A.
BnusiHue paznuuHbIX GakTOpoB HAa CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPH(DHUIMPYIOIINAE
Oaktepuu, xeae300aKTepuH, cepodaKkTeprun, BOJOPOIHbIE OaKTepuu. 3HAUCHHE XeMOCHHTE3A.

AHarpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTH OMOTEXHOJOTHH W BO30YIHMTENH
Oone3Hei.

AdpOoOHBIC OpraHW3MBI. JTalbl JHEPrETHUECKOTO OOMeHa. [loAroTOBUTEIBHBIN dTarl.

I'mukonu3 — 6ecKUCIOpoAHOE PACHIETNIEHUE TIIOKO3HI.

Bbuonoruueckoe okucieHue, WIK KIETOYHOE JAbIXaHHe. Ponb MUTOXOHIpUI B mporeccax
O6uosiornyeckoro okucieHus. lluxnnmyeckue peakumu. OxucnutenbHoe ¢GochopuiaupoBaHue.
Ouepeus membpannoz2o epaouenma npomonos. Cumwmes ATD: paboma npomomnnou ATD-
cunma3svl.  llpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB IEpe]  aHa’pOOHBIM.
O PeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpanuu

[Toptpetsr: Jx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmurpl 1 cxeMbl: «DOTOoCHHTE3», «IHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,

«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOI, 000py10BaHKE AJIsl HPUTOTOBJICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopHasi padora «/3yueHne KaTaTUTUYECKOH aKTUBHOCTU (DepMEHTOB (Ha
IIpUMEpE aMUJIa3bl UM KaTanasbl)y.



Jlaboparopnasi pabGora «l3yuenue (epMEHTaTHUBHOTO pacHICIUICHUS TMEPOKCHIA
BOJIOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKaX)».

JlabopaTropnasi padora «CpaBHeHHUE TTPOIIECCOB (DOTOCHHTE3a U XEMOCHHTE3a.

Jlaboparopnasi padora «CpaBHEHHUE TTPOLIECCOB OPOIKEHUS U TBIXAHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peaju3amnus eé B KJIeTKe

Peaknuu matpuyHOro cuHresa. [IpuHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUUAX MATPUYHOTO
cuHTe3a. Peanmmzanmsi HacneACcTBEHHON wWHpoOpManuu. ['©€HEeTHMYeCKHil KOJ, €ro CBOWMCTBA.
Tpanckpuniuss — matpuunbiii cunte3 PHK. [IpuHUuUNbl TpaHCKpUNIMU: KOMILJIEMEHTAPHOCTbD,
AHTUIAPAJUIEIBHOCTh, aCUMMETPUYHOCTb. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ stanel. Yuactue TpaHcnopTHbix PHK B O6uocunrese Oenka. YcnoBus
O6uocunTe3a 6enka. KogupoBanue amuHokuciaoT. Pons pubocom B 6rocuHTE3e OEnKa.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuzanusi reHoMa y IpoKapHoT U
JyKapuoT. Perymsanus akTUBHOCTH TE€HOB Yy mpokapuoT. ['mmore3a omepona (. XKakoo, XK.
Mano). Monekynapuvie mexanusmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enog. Perynsaius oOMEeHHBIX MPOIeccoB B KieTke. KneTouHslit romeocTas.

Bupychl — HekneTouHbsle GOpMBI KU3HU U OOIUraTHbIe Mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusnenuwiti yuxn [[HK-cooeporcawjux
supycos, PHK-cooeporcawux eupycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycupie 3a0oneBaHuss 4enoBeKa, KHBOTHBIX, pactenuit. CIIMJ], COVID-19,
collMaJbHbIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccueos («bigdata») cmpyxmypHuvix
buonocuyeckux oOauuvix. Hanmomexwonocuu 6 oOuonoeuu u meouyuue. Ilpocpammupyemoie
@ynxyuu 6enxos. Cnocobvl 00cmasKu 1eKapcma.

JleMoHCTpaLun

[Toptpetsi: H. K. Konbuos, /1. 1. UBaHOBCKUI.

Tabmuuber w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit koa», «Bupych»,

«bakTepuodarmy.

IIpakTnueckas padora «Co3gaHnue MOJICIIH BUPYCay.

Tema 8. 7ZKM3HEeHHBIH HUKJI KIETKH

Knerounplii mmkn, ero mepuoanpl u peryisnus. Mutepdaza u muto3. OcoOEHHOCTH
MPOIIeCCOB, MpoTeKamux B uHTepdaze. [loaroToBka kineTku K aeneHuto. [IpecuHTeTHYECKHIA
(TTOCTMUTOTUYECKH), CUHTETHUYECKUA M TOCTCHHTETUYECKUH (TPEMUTOTUYECKUI) MEepPUOJIbI
uHTep(hasbl.

Marpuunsiii  cunte3  JHK -  pemmumkanusa.  [lpuHnuner  permmkanmu — JHK:
KOMIUIEMEHTapHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUNApaUIeIbHOCTh. MeXaHu3M
permukammu  JIHK.  Xpomocomsl. Crtpoenue xpomocoMm. Temomepbl U Temomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTHUI. J[MIUTOMAHBIA M TaluIOWIHBIA HAOOPBI XPOMOCOM.
I'omonoruunsie xpomocomsl. [10710BbIE XPOMOCOMBI.

Jenenne knetkn — Muto3. CTaguy MUTO3a M IPOUCXOSAIINME B HUX Ipouecchl. Turbl
muto3a. Kapnokunes u nutokunes. buonaornueckoe 3Ha4eHUE MUTO3A.

Perynsmuss mMutoThyeckoro uukia kietkd. [Iporpammupyemas kietouyHas rudenb —
aronTo3.



Knerounoe sapo, XpoMocoMbl, (GyHKIIMOHANIbHAS TeHOMUKA. Mexanusmsl nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «Lugpposasn knemray — buoungopmamuueckue
Mooenu hyHKYUOHUPOBAHUSL KIIEMKU.

JleMoHCTpaLun

Tabmuibl u cxembl: «JKU3HEHHBIH UK KIETKH», «Murtos», «CTpoeHHE XPOMOCOMY,

«Pernmukanusa JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoOMpenaparbl: «MHUTO3 B KJIeTKax Kopellka
JTyKay.

JlaboparopHnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTax.

JlabopaTopnas paGora «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TFOTOBBIX MUKpOIIpenapaTax).

Tema 9. Ctpoenue u GyHKIMH OPraHu3MOB

Buonornueckoe  pazHooOpasue  opraHusmoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KHU3HEACATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. baktepuu,
apxeu, OJHOKJIETOYHbIE IPUObI, OJHOKIETOUYHbIE BOJOPOCIIH, ApyTrue nNpoTHcThl. KonoHuansHbIe
OpraHU3MBl.

B3anMocBs3b yacTeit MHOIOKJIIETOYHOTO Opranu3ma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB.

Opranusm kak eauHoe enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas, MOKPOBHAs,
MPOBOASIIAs, OCHOBHAs, MexaHuyeckas. OcoOeHHOCTH CcTpoeHus, (PYHKIUN U PACIIONOKECHUS
TKaHEW B OpraHax pacTEeHHI.

TkaHM KUBOTHBIX M  4YEJOBEKA. [HUOBI JKUBOTHBIX TKAHEW: JIUTEIHAJIbHASA,
COCIMHUTENbHAsA, MbllIeuHasi, HepBHasA. OCOOCHHOCTH CTPOEHUs, PYHKUUHA U PaCHOIOKEHHUS
TKaHEel B OpraHax »KMBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHble U reHEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPIaHOB
KUBOTHBIX U 4esioBeka. DyHKIIMU OpraHOB U CUCTEM OpPraHOB.

Onopa Tema opranusmoB. Kapkac pacreHuii. CkeneTbl  OJHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX KMBOTHBIX. Hapy>kHbIl 1 BHyTpeHHM ckeneT. CTpoeHUe U TUIbl COEUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MOB. JIBMKEHHE OJHOKJIIETOYHBIX OpPTraHu3MOB: amEOOHMIHOE,
KIYTUKOBOE, pPECHHYHOE. JIBI)KEHHE MHOTOKJIETOUHBIX pPACTEHUM: TPONU3MbI M HACTHH.
JIBI>KeHHEe MHOTOKJICTOYHBIX KHBOTHBIX U YeJIOBEKa: MbllieyHas cuctema. Peduekc. CkenerHsie
MBIIIIBI U UX paboTa.

IIuranne opranuszmoB. Ilormomenre BOJbI, YTIEKUCIOTO Ta3a U MUHEPAIbHBIX BELIECTB
pacteHusiMu. [lutaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOYHOE MUIIEBApPEHUE.
[lutaHre TO3BOHOYHBIX KMBOTHBIX. OTAENbl MUILEBAPUTEIBHOrO TpakTa. llumeBaputenbHbIe
»kenesbl. [InmeBapurenbHas cucremMa 4enoBeKa.

Jlpixanue opranu3MoB. [Ipixanue pacteHuil. J{pixanue ®uBOTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KiIeTkH. KokHoe npixanme. [[pixarenpHas moBepxHOCTh. JKabepHoe u JE€rodHoe
IpIXaHue. JlpIXaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE YCJIOXHEHHE
CTPOEHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. /[[pIXarenpHas cuctemMa desnoBeka. MexaHu3Mm
BEHTWISILIMY JETKUX Y NITUI] U MIIEKONUTAIOIUX. Perynsauus npixanus. /[pixatenbHbie 00bEMBI.

TpaHcnopT BewIeCTB y OpraHu3MoOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHuid. TpaHcnopt
BELIECTB y KUBOTHBIX. KpoBeHocHass cucreMa u €€ opranel. KpoBeHocHass cucrema
IIO3BOHOYHBIX JKMBOTHBIX U denoBeka. Cepale, KpOBEHOCHbIE COCYIbl M KpoBb. Kpyru
KPOBOOOpAIIIEHUS.



DBOJIOIMOHHBIE YCIOKHEHUS CTPOEHUSI KPOBEHOCHOW CHUCTEMBbI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u €€ peryJsanus.

Boinenenne y opranusmoB. Beinenenue y pacteHuil. BbijgeneHue 'y KHUBOTHBIX.
CoxkparurenbHble Bakyonu. Opranbel BblaenaeHus. OuinbTpauus, cekpeuuds U oOpaTHOe
BCAChIBaHME KaK MEXaHMU3MbI pabOThl OPraHoOB BhlJeNeHHs. CBSA3b MOJIOCTU TeNa C KPOBEHOCHOU
U BBIJCIUTEIBHON CUCTEMaMM. BpineneHue y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. lloukn.
Crpoenue u ¢pyHKunoHHpoBaHHE HeppoHa. OOpazoBaHHE MOYH Y YEIOBEKA.

3ammra y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LUCTHI MPOCTEUIINX. 3aIlMTa Y MHOTOKJIETOUHBIX pacTteHuil. KyTtukyna. Cpencrsa naccuBHOM u
XMMHYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHU3Ma
or Oone3neil. MMMmyHHas cucrtema uenoBeka. KIeTOUHbBII M TIyMOpaJbHBIA HMMMYHMTET.
Bpoxnéunslii u  npuoOpeTéHHBI  crienuduYeckuii UMMyHUTET. Teopust KIOHAJbHO-
cenexktuBHoro ummyHnurera (I1. Dpaux, ®@. M. Bepner, C. ToneraBa). BocnanutenbHble OTBETHI
opranu3MoB. Ponb BpoXIEHHOTO MMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3npaxxuMocTs M peryisinms y OpraHu3MoB. Pa3ipakumMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazgpaxxumocts M perymnsauus y pacteHuid. PocToBble BemecTBa M MX
3HA4YCHHUE.

HepBHas cucrema u peduexTopHas peryisaius y >KUBOTHBIX. HepBHas cucrema u eé
OTJENbl. ODBOJIIOLMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta TO3BOHOYHBIX XHBOTHBIX. Peduiekc u peduexkropHas ayra. besycioBHeie u
YCIIOBHBIE PE(IIEKCHI.

['ymMopasibHast peryysivss M SHIAOKPHHHAs CUCTEMAa >XMBOTHBIX M 4enoBeka. JKenesbl
SHJOKPHHHOW CHCTEMBI M HMX TOPMOHBI. JleiicTBuE TOpMOHOB. B3auMOCBsA3bp HEpPBHOM U
9H/IOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JleMoHCTpanuu

IToptper: U. I1. I1aBnos.

Tabmuuer 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIN,
«bakrepun», «IIpocrteiimuey, «Opranbl IBETKOBBIX pacTeHUiI», «CHCTeMbl OpraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKoMbIx», «TkaHU pacTeHHD,

«KopueBble cuctembr», «CrpoeHue cteOns», «CTpoeHHe JHCTOBOM MIacTUHKWY, «TkaHu
KUBOTHBIX», «CKkener uenoBeka», «lIumeBapurenbHas cuctema», «KpoBeHOCHas cucTeMay,
«/lpixarenpHass  cuctema», «HepBHas cucrema», «Koxa», «Mplieunas cucTemMay,
«BpigenurensHas cucremay, « JHIOKpUHHAs cUCTeMa», «CTpoeHne Mplmel», «VIMMyHUTET»,
«Kumeunononoctusie», «Cxema nuraHus pacreHuin», «KpOBEHOCHBIE CHUCTEMBI IO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue ninaHapum», «BHyTpeHHee CTpoeHue IOKIEBOrOo
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema narymku», «HepBHas cucrema
IpecMbIKaoIuxcsa», «HepBHasg cucrema nruny», «HepBHas cucTeMa MIIEKONUTAIOIINUXY,
«HepBHas cuctema yenoBekayn, «Peduekcy.

OO6opyoBaHMe: CBETOBOW MHMKPOCKOI, MHUKpONpENnapaTbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIIpenapaTsl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBBIC
9K3eMIUIIPhl KOMHATHBIX PAaCTeHHM, TepOapuy pacTeHUN pa3HbIX OTIENIOB, BIAXKHbBIE MIpernapaThl
KUBOTHBIX, CKEJICThI T03BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
o0opyZOBaHME M JIEMOHCTpAlMM MOYBEHHOTO M BO3AYIIHOIO IIMTAaHUS pacTeHUl,
pacuierieHus Kpaxmaiga W OelKoB TMoJ JAeHCTBHEM (EepMEHTOB, 000OpyIOBaHME IS
JIEMOHCTPALIMU OIIBITOB 10



W3MEPECHHIO XKU3HEHHOW EMKOCTH JIETKHX, MEXaHHM3Ma JIbIXaTeIbHBIX JBWXCHHUH, MOJEIH
TOJIOBHOTO MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopaTtopnas padora «l3yueHne TKaHEel pacTEHUID.

JlabopaTopnasi padora «/3ydeHne TkaHEH KUBOTHBIX.

JlaGopaTopnas paGota «/3yueHne OpraHOB IBETKOBOTO PACTECHUS.

Tema 10. Pa3mHoKeHNe ¥ pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe (BKIItoUasi BETeTaTUBHOE) | MOJIOBOE. Bubl
0eCcroIoro pa3MHOXKEHUS: TIOYKOBAHUE, CIIOPYJIAIs, (pparmMeHTaIus, KIOHHPOBaHHE.

[TonoBoe pa3zMHokeHue. IlomoBele kieTkH, wian rameTsl. Meio3. Craaun Meiiosa.
IToBenenue xpomocoM B Mmeno3e. Kpoccunrosep. buosiornueckuii cmpicii Meio3a U MOJIOBOTO
npornecca. Meito3 u ero MecTo B JKM3HEHHOM ITUKJIE OPraHU3MOB.

[IpenzapoasiieBoe  pa3Butue. ['ameroreHe3 y IkUBOTHbIX. [lonoBble — JKeJne3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CnepmaroreHe3 u oorene3. CTpoeHHUE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHe W 3MOPHOHATBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). OMOPHOJIOrUs — HayKa O pa3BUTHUU
opranusMoB. Mopghozenesz — o0na u3z enasuvlx npoodiem smopuonrocuu. Konyenyus mopghozeros
u mooenu mopgoeeneza. Ctanuu 3MOpHOTEeHE3a KUBOTHBIX (HA IpUMeEpe JIATYIIKH). J[pobieHue.
Tunsl apobnenwus. [emepmunuposannoe u HeoepmMunuposanuoe opodrenue. bracmyna, munol
onacmyn. OcoOeHHOCTH APOOIEHUS MIIEKOMUTAIOMUX. 3apObILIIEBbIE JTUCTKU (TacTpyJIALM).
3akiajka OpPraHOB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS  3apojbliia (AMOpUOHATBHAS MHAYKIWS). 3akjiagka IUlaHa CTPOCHHUS
JKUBOTHOTO KaK pe3yibTaT HEpapXWUYECKMX B3aUMOJEWUCTBMM TIeHOB. BimsHue Ha
AMOPHUOHATILHOE PA3BUTHE PA3TUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIbI.

Poct u pa3Butue xuBoTHBIX. llocTaomOpuonaneHelii mnepuon. llpsmoe u Hempsimoe
pa3zButue. Pa3ButHe ¢ MeTamMoppo30M y OECIO3BOHOUHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAaHEHUE B MPUPOJIE.
Tunel pocta >XUBOTHBIX. DakTOpbl PEryJSIIUM POCTAa KUBOTHBIX U 4yenoBeka. Craguu
MOCTAMOPHUOHAIILHOTO DPA3BUTHS y JKUBOTHBIX M deJoBeKa. llepuoabl OHTOTeHEe3a YelnoBeKa.
Crapenne U cMepTh Kak OMOJIOTHYECKUE TTPOIECCHI.

PasmHoxenue u pasButue pacreHuil. I'amerodur m cnopodur. Meiio3 B KU3HEHHOM
mukiae pacrenudd. OOpas3oBaHuWe crmop B Tpolecce MeHos3a. ['ameroreHe3 y pacTCHHH.
OmiogoTBOpeHHEe M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE M pa3BUTHE CEMCHH.

MexaHu3Mbl peryJsiiui OHTOTE€HEe3a Y PaCTEeHUI U )KUBOTHbIX.

JleMoHCTpauMu

[Toptpetsi: C. I'. Hapamwun, X. [lIneman.

Tabmuipl 1 cxeMbl: «BereraTuBHoe pazMHOXKeHHE», « TUIBI OECIONIOro pa3MHOKECHUS,
«Pa3MHOXEHUE XJTaMUAOMOHAIbDy, «Pa3MHOXeHUe HBrieHb», «Pa3MHOXKEHHE THAPBDY,
«Meito3», «XpomocoMbl», «l'amerorenes», «CTpoeHHe SHUUEKIETKHM U CIEPMaTO30MAa»,
«OcCHOBHBIE CTaIUU OHTOTeHE3a, «IIpsiMoe u HenpsiMoe pa3BuTHEY, «Pa3BUTHE MANCKOTO KYyKay,
«PazButne capanun», «Pa3Butne narymkuny, «/{BoHOE OMIOOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHre CceMsH OJHOIOJBHBIX W JBYIOJIBHBIX pacTeHui», «KU3HEHHBIM IMKI MOPCKOM
KamycTeD», «KW3HEHHBI LUKI MXa», «KW3HEHHBIM LUK NAanOpOTHUKA», «OKM3HEHHBIM LMK
COCHBD».



O6opyoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SIMIEKIETOK U CIEPMaTO30H/ 0B,
Mozenb «L{UKIT pa3BUTHSA JIATYILIKWY.

JlaGopaTopnas paGora «l3ydyeHWe CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOITpenapaTax».

IIpakTHyeckas padora «BpIsiBICHNE IPU3HAKOB CXOACTBA 3apOABIIIEH TO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas paGora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHHUS U pa3BUTHS I'€HETHKM Kak Hayku. PabGoter I'. Menpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBeHHBIX y4€HBIX B pa3Butuu reHetuku. Pabdorer H. K.
Konsrona, H. . BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenxo, 0. A. ®ununuenxo, H. B.
Tumodeesa- Pecosckoro.

OcCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. |'OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbBIE
TCHbl, AJBTEPHATUBHBIC TIPU3HAKM, JOMHMHAHTHBIM M PELECCHBHBIA NPU3HAK, TOMO3MUIOTA,
reTepo3nUroTa, YUCTas JIMHUS, TUOPUAbI, TeHOTHUIN, (eHOTHN. OCHOBHBIE METOJbl TE€HETHKH:
THOPUIOTIOTHYECKUH, IUTOIOTHYECKHHA, MOJIEKY I PHO-TEHETUYECKU.

JleMoHCTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapnieuenko, 10. A. ®unumuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! U cxembl: «MeToibl TeHeTUKNY, «CXeMbl CKPEIIUBAHUD.

JlaGopaTopHas pa6ora «/{po3o¢una kak 00BEKT FTeHETUYECKUX MCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBblif 3akoH MeHaens — 3aKOH €IUHOOOpa3Hs
ruOpuoB mepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoi 3akoH MeHpaens — 3aKkoH
paciernieHus npusHakoB. [{uTomornueckre 0CHOBbI MOHOITMOPUIHOTO cKpenuBaHus. ['unoresa
YUCTOTHI FaMeT.

Ananusupyromiee  ckpeuuBaHue.  [IpomexyTOuHBId ~ XapakTep  HacJeIOBaHMS.
PacmenneHI/Ie IIPU3HAKOB IIPHU HCIIOJITHOM NTOMUHUPOBAHWH.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO

HaCJIeJJOBaHMsI MPU3HAKOB. L{uTomornueckre OCHOBBI JUTHOPUTHOTO CKPEIIUBAHUSI.

CueruienHoe HacnegoBanue npuzHakoB. Padoter T. Moprana. CuernieHHoe HaclIeI0BaHHE
T€HOB, HApYIICHNUE CLUEIUIEHUS MEX/1y TeHaMu. XpOMOCOMHas TEOpHsl HaCJIEeICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIA MEXAHM3M OIPEAENICHHs I0jda. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['OMOramMeTHbBIi M TreTeporaMeTHbId MOJ. ['eHeTHudeckass CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLEIJIEHHBIX C IIOJIOM.

I'enotun kak wnenoctHass cucrtema. llnefloTponusi — MHOXECTBEHHOE [EWCTBHE TEHa.
MHOKeCTBEHHbI auien3M. B3anMoIelcTBUE HEAUIENbHBIX TI'€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tonmumepus.

['eHeTMUECKUI KOHTPOJb PA3BUTHS pACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(GU3MOIOTUYECKUX TPOIECCOB, TMOBEACHHUA M KOTHUTHBHBIX (QyHKIu. [eHeTnueckue
MEXaHHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3MMH — Mapa3uT» U «XO3iUH —
MHUKpoOHOM». ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUS HacJe[CTBEHHONH MH(OpMaIK B
MIOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpanuu

IToprpersr: I'. Mennens, T. Mopras.



Tabmuubr u cxeMbl: «[lepBbiit U BTOpoOit 3akoHbI Menaens», « Tpetuit 3akoH Menaemns»,
«AHanmu3upylolee ckpemuBanue», «HemomHoe pomuHupoBanue», «CILEIJICHHOE HACeJOBaHHE
MIPU3HAKOB y Apo3oduiby, «I'eHeTrka nonay, «Kapuotun uenoseka», «Kapuotun apo3oduisn,
«KapuoTtun ntunen», «MHOKECTBEHHBIH ayuienn3M», «B3anumoseiicTBie reHoBy.

OOGopyaoBaHue: MOAETH ISl TEMOHCTPAIMKM 3aKOHOB €IWHOO00pa3us THOPHUIIOB TIEPBOTO
MOKOJIEHUS] W pacCIleIyIeHUs] MPU3HAKOB, MOJENb JJI JIEMOHCTpAllMM 3aKOHA HE3aBHUCHMOIO
HACJIEIOBaHMSI TPU3HAKOB, MOJIENh /Ul IEMOHCTPAIIUU CLETUICHHOTO HACTEI0BaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas paGora «l3ydyeHue pe3yiabTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUS Y
JPO30(PUITBD».

IIpakTuyeckas paGora «V3ydeHue pe3ynpbTaTOB AUTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(QHITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BsaumoneiictBue reHotuna M cpeabl npu ¢opmupoBaHuu ¢enorumna. l3meHunBocTh
npu3HakoB. KadecTBeHHble U KOJIMYECTBEHHBbIC TMpPHU3HAKU. Buabl M3MEHYMBOCTH:
HEHACIIeJICTBEHHAsI U HACJIEICTBEHHASI.

MoudukanoHHas U3MEHYHBOCTh. Poib cpeasl B (hOpMUPOBaHMM MOAW(DUKAITMOHHON
u3MeH4ynBocTd. Hopma peaknuu mpusHaka. BapuanmoHHBIN psin U BapuanmonHas kpusas (B.
Horanncen). ColicTBa MOIN(DUKALIMOHHOW U3MEHUYMBOCTH.

l'enotunuueckass u3MeHUMBOCTh. (CBOWMCTBA TEHOTUIIMYECKOW M3MEHYMBOCTH. Bubl
FeHOTUINYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTal[HIOHHASI.

KoMOuHaTtuBHas M3MEHUYMBOCTh. Meii03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. POTb KOMOMHATUBHON M3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO pa3HOOOpa3us
B IIpeJieax OJTHOTO BUAA.

MyTtanuonHass M3MEHYMBOCTh. Buabsl MyTanmii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W WHAYUUPOBAaHHBIE MYyTallMU. SepHble U LUTOIUIA3MATUYECKUE MYTAaIlUH.
ComMaruueckre W TOJIOBble MyTanuu. [IpUYuHBI BO3HMKHOBEHHUS MyTanui. MyTareHbl U ux
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. 3aKOH TOMOJOTUYECKUX
psanoB B HacienctBeHHoW wu3MmeHumBoctH (H.M. BaBunoB). BHesgepHas HM3MEHUYHMBOCTH |
HaCJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb INULEHEMUYECKUX (Hakmopos 6 HACIe008aHuu U
UBMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanuu

IToprpersr: I'. ne ®pus, B. Moranucen, H. M. BaBuios.

Tabmumpl 1 cxembl: «Bunbl u3MeHUHBOCTHY, «MoAM(PUKAIMOHHAS W3MEHYUBOCTDHY,
«KomOuHaTHBHAs N3MEHYMBOCThY, «Meiio3y», «OmnogorBopeHuey, «['eHeTnyeckue 3a00aeBaHusS
yeroBeKay, «Bulibl MyTanuii».

O6opynoBaHue: XUBbIe W TrepOapHbIE 3K3EMIUISIPHl KOMHATHBIX PACTEHHUH, PHUCYHKU

(dpotorpadum) >KMBOTHBIX C PA3TMIYHBIMHU BUIAMU U3MEHUHUBOCTH.

JlaGopaTopnass padora «McciaemoBaHue —3aKOHOMEPHOCTEH — MOAM(PHUKAITMOHHOMN
n3MeH4YnBocTU. [locTpoeHne BaprallMoHHOTO psifia U BApUAILIHOHHOM KPUBOWY.

IIpakTHyeckas padora «MyTanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uyenoBeka. MexayHapoiHass HporpaMma HCCJIEIOBaHUS I€HOMa YeJIOBEKa.
MeToapl U3yueHusi TEHETUKU 4YeJlOBeKa: FeHealloTUYecKui, OJM3HEIOBbIi, IUTOreHETHYECKUH,
MOMYJISIIMOHHO-CTATUCTUYECKUN, MOJIEKYJIApHO-reHeThuYecKuil. COBpeMEHHOE OIpe/ieieHHe



TE€HOTHITIA: TTIOJTHOTEHOMHOE CEKBEHHUPOBAHHE, TEHOTUIIUPOBAHWE, B TOM uucie ¢ nmomoirsto [TIP-
anHanuza. HacnenctBeHHnble 3a00seBaHus yenoBeKa. [ eHHbIE U XPOMOCOMHBIE OOJIE3HH 4YeIOBEKa.
bone3nn ¢ HacnenCTBEHHOM MNPEapacloOKEHHOCThIO. 3HAU€HHE MEIUWLUMHCKOW TEHETHKU B
MPEeIOTBPALICHUH W JICUCHUH TEHETHYECKUX 3a00JeBaHW uYeloBeka. MenuKo-TeHeTHYeCKoe
KOHCy/bTHpoBaHHE. CTBOJIOBBIE KIETKU. [lOHATHE «TE€HETMYECKOTO rpy3a». DTHUYECKUE ACTIEKTHI
MCCIe0BaHU B 00JIaCTH PEIAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOPHI MOBBIMICHHONW YYBCTBUTEIBHOCTH YeNIOBEKa K (pu3mueckoMy u
XMMHYECKOMY 3arps3HEHHUIO OKpYKarolew cpenbl. ['eHeTmdeckas MNpeapacnoyioKEHHOCTh
YEJI0BEKA K MaTOJIOTUSIM.

JeMoHCTpauMu

Tabmumsl u cxemsl: «Kapuotun denmoBeka», «MeTOJbI M3Y4YEHHS TEHETUKHU UYEIOBEKAY,

«"eneTnueckue 3a001€BaHUs YETTOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JomecTukanuus M celeKus. 3apoXkACHHE CeJIeKIUU W JoMmecTukauuu. Yuyenue H. WM.
BasuinoBa o LleHTpax mpoucxoxaeHUsI 1 MHOTOOOpa3usl KyJIbTYPHBIX pacTeHHi. Ponb cenexmuu
B CO3/JaHUd COPTOB pAacCTeHMM U TMOpoJ KUBOTHBIX. CoOpT, MoOpoaa, IITaMM. 3aKoH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHON m3meHuumBocth H. WM. BaBuioBa, ero 3HaueHnue st
CEJIEKIIMOHHOM paboTHI.

MeTtoabl ceneKiMOHHON paboThl. MIcKycCTBEHHBIN 0TOOP: MacCOBBIN U MHJIMBUYaJIbHBIM.
Otanbl KOMOMHAIIMOHHOM ceneknuu. VcnpiTanue npousBoautened 1mo moroMctBy. OTd6op 1o
TEHOTHUILY C MOMOIIBIO OIIEHKH ()eHOTUIIAa TOTOMCTBA M OTOOP 10 T€HOTHITY C TIOMOIIIbIO aHan3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJl CEJIeKIIMOHHOW paboThl. PaananuoHHBI U
XUMHUYECKHA MyTareHe3 Kak WCTOYHWK MYyTalMii y KyJIbTYpPHBIX (OpM OpraHM3MOB.
Hcnonb30BaHWE TEHOMHOTO pEIaKTUPOBAaHMS M MeTojoB pekomMOuHaHTHRIX JIHK s
MOJTYYEHHS] UCXOJAHOTO MaTepHalia IJisd CEJICKINH.

[Tonyuenne monummonnoB. BHyTpuBumoBas rulpuausanus. bBau3kopoacTBEHHOE
CKpelllMBaHue, Wiu UHOpUIUHT. HepoacTBeHHOE CKpellMBaHue, Wik ayTOpuauHr. ['etepo3uc u
ero mnpuyuHbL. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtrnanéHHas TUOpHUIU3ALUAL.
[Ipeogonenne Oecruiogusi MEXBHAOBBIX THOpUAOB. JIOCTHKEHHS CENEKIMU pACTeHUH U
JKUBOTHBIX. «3e1éHaAsi pegontoyusiy.

CoxpaHeHre U U3yYCHHE T€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN M UX JUKHX
poauuel st CO3/1aHusI HOBBIX COPTOB U THOPHUIOB CEIBCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpasieHue 2eHemudecKUMU pecypcamu CenbCKOX03AUCTEEHHBIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs. CYUeCBYIOUUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4ucie ¢ NPUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoel u
nepCcneKmuBHbIX MexHOI02UI.

JleMoHCTpauMu

[Toptpetsi: H. U. BaBunos, U. B. Muuypun, I'. 1. Kapneuenxo, I1. I1. JIykbsnenko, b. JI.
Actaypos, H. bopnoyr, /. K. benses.

Tabmuis! 1 cxeMbl: «LleHTpbl TPOUCXOXKIEHUS U MHOTOOOPa3us KyJbTYPHBIX PACTEHUI,

«3aKOH TOMOJIOTHYECKUX PSJOB B HACJIEICTBEHHOW H3MEHUYUBOCTH», «METONbI CENeKINN,
«Otnanénnas rubpuanzanus», «MyTareHesy.

JlaboparopHasi padora «l3ydyeHue copToB KyJbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHUX

JKUBOTHBIX).



JlabopaTopnasi padora «/3yueHrne METOJIOB CEIEKITUN PACTCHHIN.

IIpakTn4yeckas padora «IIpuBuBKa pacTeHUiD.

Ikekypenss «OCHOBHBIE METOJABI M JIOCTHXKEHUS CEJIEKIIMM PACTeHHM M KUBOTHBIX (Ha
CEJICKLMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (hepMy, COPTOUCHBITATENbHBIH yYacTOK, B TEIJIMYHOE
XO03SIICTBO, B Ta0OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOTUS U CHHTeTHYeCKast 0M0J10Tr U

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOIMH, — KIETOYHblE M TKAHEBBIE KYJbTYpHI,
MUKpPOOPraHU3Mbl, HUX XapakTepuctuka. TpaaunuoHHass OHOTEXHOJOTrHs: xyeOoreueHue,
MOJTyYeHUE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. Mukpobuonoruueckuii cuate3. OObeKThI
MUKpOOHOIOrnYecKux TexHosoruil. [IpousBoactso O6enka, aMUHOKHCIOT U BUTAMUHOB.

Cozanue TEXHOJOTMH W HMHCTPYMEHTOB  IIEJICHAIIPABICEHHOTO  WM3MEHEHHA U
KOHCTPYHPOBAHUSI TEHOMOB C LI€JIbIO MTOJIyYE€HHSI OPIaHU3MOB U UX KOMIIOHEHTOB, COAEPKAIIUX
HE BCTpeYaroIyecs B IpUpoae OMOCUHTETUYECKHUE Iy TH.

Knerounass unxxeHnepusi. MeToabl KyJbTypbl KJIETOK M TKaHEW PACTEHUM U KUBOTHBIX.
Kpuobanku. Comaruueckas ruOpuauMszanus U coMmatudeckuil smOpuorenes. lcmonb3oBaHue
rarjiouJIoB B CEJNEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHBIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIJIOJIOTBOPEHHE.
PexoHCTpyKIMs SANWLEKIETOK M KJIOHUPOBAaHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMU SIAEP
KJIETOK. Texnonocuu 0300po6ieHus, KyJIbMUGUPOBAHUS U MUKPOKIOHAILHO2O DASMHONCEHUS.
CeNbCKOXO3AUCNBEHHBIX KYIbIMYP.

XpOMOCOMHasl U IeHHas MHXKeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPyHUPOBaHHUE
pekomOuHanTHbIX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM MWHXEHEpUU. OKOJIOTMYECKHe U JSTUYEeCKHe MpoOIeMbl TE€HHOM
WHXEHEPHH.

Menuiuackue 6uorexnonoruu. [Toctrenomuas nudposas meauruna. [TIIP-nrarnocTuka.
MeTaboI0MHBIN aHaJN3, TEHOLECHTPHUECKUI aHaIU3 IPOTEOMA YeIOBEKa JJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Vcnoap30BaHNe CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-Ononnxenepus
JUTs pa3paboTKK (PYHIAMEHTAIFHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3IaHMs KOMIUIEKCHBIX
TKaHEeH COYeTaHHEeM TEXHOJOTHH TpEXMEepHOro OMONpHHTHHTA U ckaddonauara s permeHus
3a/1a4 NePCOHATU3UPOBAHHON MEIUIIHBI.

Co3ngaHue BEKTOPHBIX BAaKIMH C IEJIbl0 OOecreyeHHs KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yauteneit OPBU, ycTaHoBiieHHE MOJIEKYJISPHBIX MeXaHu3MOB (yHKuuonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA M KUBOTHBIX.

JleMoHCTpanuu

Tabmumet u cxeMbl:  «lcnonb3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM
npousBoACTBe», «Kilerounas unxenepus», «I'eHHass HTHXXEHEPUSD.

JlaGopaTopnas pa6ora «/3yueHrne 00beKTOB OMOTEXHOIOTUMY.

IpakTnueckas padora «IlomyyeHne MOJTOYHOKUCIBIX TPOTYKTOBY.

IKeKypens «buoTexXHOIOTUs — BasKHEHIIIasi MPOU3BOAUTEIbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BHOJIOT'MHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBimuBaeT TpPeOOBaHHMS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IIPOrpaMM CpeTHEro OOIIero 0Opa3oBaHus: JMUHOCTHBIE, METAIIPEIMETHBIE U MIPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI MO OMOJOTHH BBIJEIICHBI
CIIEAYIOUIME  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIUMMCA  POCCHMCKON  Tpa’kAaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENEIICHUIO,
Hanudue momueéayuu K OOy4deHUIO OWOJIOTHH, yeleHanpaeieHHoe pazéumue BHYTPEHHUX
yOXKICHUI JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPHUUECKUX TPATUIUN pPa3BUTHUS
OMOJIOrMYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIIUXCSl PYKOBOJICTBOBATHCA B
CBOEH  JEATENbHOCTH  ILIEHHOCTHO-CMBICIOBBIMU ~ YCTAHOBKaMH, MPUCYLIIUMHU  CHCTEME
OMOJIOrMYecKOro  oOpa3oBaHMs, Haluuyue NPABOCO3HAHUSA  DKOJOTUYECKOW  KYyJbTYpHI,
CcnocobHOoCmU CMagumy 11U U CTPOUTH JKU3HEHHBIE TIaHbI.

JIndHOCTHBIE Pe3yNabTaThl OCBOCHUS MPOTPaMMbI 10 OMOJIOTHH JOCTHUTAIOTCA B €IMHCTBE
y4eOHOM W BOCHUTATEIILHOU NEATEIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCHUMCKUMU
COLUMOKYJIbTYPHBIMU, UCTOPHUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IPUHITBIMU B
oOmiecTBe NpaBUJIaMU W HOPMaMHU TOBEIEHHMS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAaHMS,
CaMOBOCIIMTAHUS U CaMOPa3BUTHU, Pa3BUTUS BHYTPEHHEW MO3UIUHU JMYHOCTH, MaTPUOTU3MA U
YBaXEHUS K 3aKOHY M IPABOIOPSAKY, YEJTOBEKY TpyJa M CTaplieMy MOKOJEHHUIO, B3aUMHOIO
yBaXEGHUS, OEpeKHOT0  OTHOIIEHUS K  KYJbTYpHOMY  HACICAMI0 U TPaTULMSIM
MHOTOHAllMOHAJILHOrO Hapoaa Poccuiickon denepannu, NpUPOIE U OKPYKAIOIIEH Cpeae.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTo mpeamera «bruomorusy MoMKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBAThCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMEN JINYHOCTH, CHCTEMOM LEHHOCTHBIX OPUEHTALMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXKIEHUH, COOTBETCTBYIONIMX TPAJAULMOHHBIM ILIEHHOCTSM POCCHICKOro  oOIIecTBa,
paclMpeHye >KM3HEHHOTO OIBITA M OIBITa JAESITEIIBHOCTU B MPOLECCE pealn3alid OCHOBHBIX
HaIpaBJI€HUI BOCIUTATEIbHON EATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIUM  OOYYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOro OOIECTBA;

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NEATEIbHOCTH MPHU CO3AAHUM yUEOHBIX MMPOEKTOB,
penieHuu yueOHBIX U MTO3HABATEIIbHBIX 3a]1a4, BHIMOJIHEHUN OMOJIOTUYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTh  OMPEENATh COOCTBEHHYIO TO3MIMI0O MO0 OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHE y4YUThIBAaTh B CBOMX JCUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIOJICH C pa3HBIMU YOSKIECHUSMU, KYJIbTYPHBIMUA IIEHHOCTSIMU M COIIHAILHBIM
MIOJIOKEHUEM;;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOLIECCE COBMECTHOTO BBINIOJHEHUS YYEOHBIX,
MIO3HABATENIbHBIX W MCCIENOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OMIOHEHTOB MPH 00CYXAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJCPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKON JIEATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXKIAHCKOW UISHTHYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOii S3BIK U KyJIbTYpPY, POILIOE M HACTOAILEE MHOTOHAIIMOHATILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHWE K TMPUPOJHOMY HACICAWI0O ¢ TMaMSATHUKAM TIPHUPOJIBI,
JOCTHKEeHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OMOJIOTHH, TOHUMAHUSA 3HAYCHHS OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIBI, B KU3HU YEIOBEKA U
COBPEMEHHOTO O0IIEeCTBA;

uzeiiHas yoe:xxIEHHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JTyXOBHBIX IEHHOCTEH POCCHICKOTO Hapona;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THIECKOTO TTOBEACHMUS;

CIOCOOHOCTH OIICHUBAThH CUTYAIIUIO U IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIUTEINSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPAaaULIMAIMU Hapo10B Poccuu;

4) 3¢TeTHYeCKOT0 BOCIIUTAHUA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUYAsl SCTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMaHUE SMOIMOHAIBHOTO BO3IEUCTBUS AKUBOM NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPaKEHHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIJICHUE MPOSBIATH
KAaueCTBA TBOPYECKOH JIMYHOCTH;

5) d¢usuyeckoro BocnUTaHUS, (POPMHPOBAHMA  KYJLTYPbl 30POBbSI M
IMOIMOHAIBHOTO 0JIArONOoJIYYHs:

MOHMMAaHUE U peaiu3alys 3J0pOBOro u 6e30macHoro oopasa *u3Hu (340pOBOE MUTAHUE,
coOrofieHre TUTHEeHUYECKUX MPaBWI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHITUNA M OTIBIXA,
perynspHas (¢undeckass AaKTUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY M MICUXHUYECKOMY 370POBbIO;

MOHUMAHUE LIEHHOCTH TpaBWI HWHAUBUAYAIBHOTO U KOJUIEKTHBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUsX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TMOCJIEICTBHA M HENMPHUATHS BPEIHBIX MPUBBIYEK (YHNOTPEOJCHHS aIKOTOJIS,
HapKOTUKOB, KYpEHHUS);

6) TPYyA0BOr0 BOCIMTAHMS:
TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0II00UE;
TOTOBHOCTb K AKTUBHOM JESATEIBHOCTHA TEXHOJIOTMUECKONW U COLMATbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSTENLHO BHITIOJIHATH TAKYIO
NEeSTeNILHOCTh, HHTEPEC K Pa3IMuHbIM cdepaM MpoPecCHOHAIBHON ACSITeTLHOCTH, YMEHHE
COBEpILATH
OCO3HAHHBIN BRIOOD OyayIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;
TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSHIKEHUH BCEM
KU3HU;
7) 3K0JIOTHYECKOTr0 BOCTIMTAHUS:

HKOJIOTUYECKHU LIEJIECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HHU Ha 3emiie,

OCHOBE €€ CYILIECTBOBaHHS;



MOBBILIEHUE YPOBHS SKOJOTHYECKON KYJbTYpBl: MPHOOPETEHUE ONbITa IJIAHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI IJIs OKPYKAIOIIEH CPENbI;

OCO3HaHME TJI00ATBHOIO XapaKTepa 3KOJOTMYECKUX NpoOieM M IyTedl HX pEeLIeHHus;

CIIOCOOHOCTH MCIIOJIB30BaTh MPHOOpeTaeMble IPU U3YUYEHUU OMOJIOTHH 3HAHUS U YMEHUS

IPU pEeLIeHUH MpoOsieM, CBA3aHHBIX C palMOHAIBHBIM IPHPOJIONOJIB30BaHIEM (COOIIOCHNE
IIPaBWJI NMIOBEJCHMS B IIPUPOJIE, HAIIPABICHHBIX HA COXPAHEHHUE PABHOBECHUS B DKOCUCTEMAX, OXPaHy
BHUJIOB, IKOCUCTEM, OUochepsl);

AKTUBHOE HENPUATHE JIEHCTBUI, NPUHOCAIIMX BpEJ OKpYXKAlOIled NPUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUIATHBIE HKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U NMPEJOTBPAILATD HUX;

HaJIMYUE PA3BUTOIO HKOJOTMYECKOTO MBINUICHUS, 3KOJOTMYECKOW KyJbTYpPBI, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA PpPYKOBOJICTBOBaTbCS HMHU B
[IO3HABATE/IbHOM, KOMMYHHMKAaTHMBHOM M COLMAalbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTHUUYECKOH AESITEIbHOCTU IKOJIOITMUECKOM HAIIpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd M OOIIECTBEHHOM MpaKTUKU, OCHOBAHHOTO Ha JUAJIOre KYyJbTYp,
CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOET0 MECTa B IOJIUKYJIBTYPHOM MHpE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M UNTATENBCKOM KYJIBTYpPhI KaK CPEACTBA B3aUMOICHCTBUS
MEX]1y JIFOJIbMU U [IO3HAHUS MUPA;

NOHMMaHKHe crHenu(uKu OMONOTUM KaK HAyKH, OCO3HaHHMA €€ posd B (OPMHPOBAHUU
paLMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3IaHUH IIEIOCTHOTO MPEICTaBICHUS 00 OKpYKAroIeM
MUpE Kak O €IMHCTBE TMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B IMO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEN U pelieHnuu IpobiieM COXpPaHEHUs TPUPOJIHOTO PaBHOBECHS;

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTHUH Ul COBPEMEHHOW LMBMIM3ALMU: 0OeCredeHus
HOBOI'O YPOBHS pa3BUTHsI MEIMLIMHBI, CO3JJaHUE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble IpoOIeMbl pa3BUTHs YeIOBEUECTBA, TIOMCKA ITyTel BBIXOJA U3 II100aIbHBIX
HKOJIOTHUECKUX MpoOJieM U obecrieueHust mepexosia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO TIPUPOIHBIX PECYPCOB U (JOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKHX 3HAHWH B IIEJSAX MOBBIIICHUS OOIIeH
KYJbTYpbI, €CTECTBEHHO-HAYYHOM TpPaMOTHOCTH, KaK COCTaBHOW dYacTh (DYHKIIMOHAIBHON
rPaMOTHOCTH O0yuaroumxcs, GopMUpyeMoi py U3y4eHUN OUOJIOTUY;

NIOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIONb3YyEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIOJIb30BaTh IOJyyaeMble 3HAHMs M aHaiu3a M OObBACHEHMs SBJICHUH
OKpY’KaIOIIET0 MHpa M MPOMCXOJSAIMX B HEM HU3MEHEHUH, yMeHHUe JeiaTb 0OOCHOBAaHHbBIE
3aKJIIOYEHHs] Ha OCHOBE HAy4yHbIX (DAaKTOB M MMEIOUIMXCS JAHHBIX C LEJNbI0 MOJYYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITETIBHO HCIOJIBb30BAaTh OHOJIOTUYECKUE 3HAHUS IS PEILICHUS
po0JieM B peasibHBIX KU3HEHHBIX CUTYaIHsIX;

OCO3HaHHE IIEHHOCTH HAy4YHOU JEesTeNbHOCTHU, TOTOBHOCTh OCYILIECTBIIATH INPOEKTHYIO U
HCCIIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
aKTUBHOMY TIOJTYYEHHUIO HOBBIX 3HAaHMA MO OHOJOTMHM B COOTBETCTBHM C >KM3HEHHBIMHU
HOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIbTATbBI



MetanpeameTHble pe3ysbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHS» BKIIOYAIOT:
3HaYuUMble JUId  (OpMHpOBaHUS MHPOBO33PEHHUS  OOYYAIOUIMXCA  MEXIAUCLHUIIMHAPHBIC
(MeXMpeIMeTHbIe) OOIeHaAYYHBIE TIOHATHS, OTPAXKAIOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MHUpa
U crienuuKy METOI0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUS,
SIBJICHHE, TPOIeCC, CUCTeMa, HAYYHbIH (akT, MPUHIHUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeOBaHUe, HaONIOJeHUe, W3MEpPEHUE, SKCIEPUMEHT M JpPYyTue); YHHBEpCAIbHBIC
yueOHble JeHCcTBUs (MO3HAaBaTeIbHbIE, KOMMYHHKATHUBHbBIC, PETYJIATUBHBIE), 0OeCleUrBaronIne
¢dopmupoBaHue (PyHKIHOHAJIBHON I'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIMH OOYYaroIUXCs;
CIIOCOOHOCTH o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS M YHUBEpCaJbHbIEe Yy4eOHbIE JEHCTBUS B IIO3HABATEIHLHOU H
COIIMAJIbHOW MPAKTHUKE.

B pesynbrare wu3yueHuss OHOJOTMM Ha YpOBHE CpelHEro oOmero oOpa3oBaHUs Y
oOyuaromierocsi OyayT copmupoBaHbl MO3HABATEIbHbIE YHHUBEpCAJIbHbIE yueOHbBIE JIEHCTBUS,
KOMMYHHKATHBHBIE YHUBEpCaIbHbIC Y4YeOHbIE JCWCTBUSA, PETYISITUBHBIE YHHUBEpCaIbHBIC
yueOHble eCTBUS, COBMECTHAs ACATEIbHOCTb.

MertarnpeaMeTHbIe pe3ysIbTaThl OCBOEHHSI MPOTPaMMBI CpeIHEro oOmiero oOpa3zoBaHHUs
JIOJIKHBI OTPaXKaTh:

OBj1aieHHe YHHBEPCAJbHbIMH Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBHAMM:

1 06a3oBble JIOTHYECKHE AeHCTBHUSA:

CaMOCTOSITENIFHO (POPMYJIMPOBATh M aKTYaJIM3MPOBATh IMPOOJIEMY, paccMaTpuBath €€
BCECTOPOHHE;

UCIIONB30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHHUS (aHAIW3a,
CUHTE3a, CpaBHEHUs, Kiaccuukauu, OO0OOIICHHUs), PACKPBIBATH CMBICI OHOJOTHYECKHIX
MOHATUH (BBIAETATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATH CBSA3H C APYTHUMH HOHITHIMU);

ONpeAeATh LEeNH JEATeNbHOCTH, 3aJaBasl IapaMeTpbl W KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl AESITEIBHOCTH C TOCTABICHHBIMU LIESIMH;

UCIOJIB30BaTh OMOJIOTMYECKUE MOHATUSA UId OOBsACHEHUS (AKTOB M SABICHUN >KUBOU
MIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pacCyKAeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHUH B M3Y4YaeMbIX OHMOJOTHYECKUX OOBEKTax, a TAaKKe MPOTUBOPEYHM Pa3HOTO poja,
BBISIBJICHHBIX B PAa3JIMUYHBIX MHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThIBaTh IUIaH pEHICHUs MPOOJIeMbl ¢ YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHBIX
U HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIESITEILHOCTh, OLIEHHUBAThb COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OIICHUBATh PUCKU TOCIEICTBUN JAESATENbHOCTY;

KOOPAMHHUPOBATh M BBINOJHATH pPAabOTy B YCJIOBUSAX pPEATbHOrO, BHUPTYAIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE IIPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2 0a30BBIE HCCJIEI0BATEILCKHE JeliCTBUA:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIBCKON U MPOCKTHOU AEATEIHHOCTH, HaBBIKAMU
paspernieHust npoosieM, CIOCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOUCKY METOIOB
pelIeHUs IPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IUYHbIX METOJI0B IO3HAHMS;



WCIIOJIB30BaTh PA3IMYHBIC BUJBI JACATEIHPHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTalny, TpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsX, B TOM YHUCIE MPHU
CO3/ITaHUU YYE€OHBIX U COIUATBHBIX MTPOCKTOB;

dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BJIaJIETh HAYYHONH TEPMHUHOJIOTHEHN, KITIOUYEBBIMHU
MOHATHUSIMH U METOIaMHU;

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIC 33/1aud B OOpa30BaTEIbHON NEATEILHOCTH H
JKU3HCHHBIX CUTYAIHIX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalIM3WpOBaTh 3aj7ady, BBIABUTATH
TUNOTE3y €€ peLIeHUsl, HAaXOAUTh AapryMEHThl MJid J0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEILICHNUS;

aHAJIM3MPOBATh IMIOJYYEHHBIE B XOJI€ pEUICHUS 3aJaud pe3yjbTaThl, KPUTHUYECKH
OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIIMsIM, OIICHHBATh TPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIM TOUCK TIEPEHOCa CPEACTB M CIOCOOOB JCHCTBHUS B
po(heCcCUOHATIBbHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHWA B T[O3HABATEIBHYID M  IPAKTHYECKYyIO  00JacTu
JKU3HEACATEILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIC WUJCH, MpeAjaratb OPUTHHAIBHBIE MOAXOABI U PEIICHHS, CTaBHUTh
poOJIEMBI U 33/1a4H, JOIYCKAIOUIUe albTePHATUBHBIC PEIICHHUS.

3 pabora ¢ ungopmanmeii:

OPHUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHMKAX HMH(OpManuu (TeKCTe yd4eOHOTo mocoows,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOIOTUYECKUX CIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B HHTepHeTe), aHAIM3UPOBATh HH(MOPMALIMIO PA3NUYHBIX BHIOB U GopM
MPE/ICTABIICHUS], KPUTHUECKHU OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTHUBOPEUUBOCTD;

dbopMyIUpOBaTh 3amMpoChl W MPUMEHATH Pa3IUYHBIE METOIBI MPH TIOUCKE H OTOOpE
Ouosornueckoi nHPpopMaIuu, HeOOXOIMMOM JIJIsi BRITIOJTHEHHSI YUeOHBIX 33]1a4;

MpUOOpETaTh OMBIT HCIOJIB30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMS PA3TMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMYy TpeICcTaBiIeHUs OHOIOTHYECKOMN
uHpopMaIuu (cxeMbl, TpaduKu, TUarpaMmbl, TaOJIUIIBI, PUCYHKH U APYTOE);

UCIIONB30BaTh HAYYHBIN S3BIK B KA4eCTBE CpEACTBA MpH paboTe ¢ OUOIOTHYECKOM
uHpOpMaIUel: MPUMEHITh XUMUYECKUE, (PU3NICCKUE W MaTeMaTHYECKHe 3HAKW U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh W TPEOOpPa3OBLIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEACTBA HATJISATHOCTH;

BIAJCTh HABBIKAMHM pACIIO3HABAHUSA © 3alIUTHl HMHPOpMaNuH, HUHPOPMAIUMOHHOMN
0€30IaCHOCTH JIMYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUAMM:

e o0IIEHHE:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax JKU3HH, aKTUBHO YyYaCTBOBATH B JIMAJIOTE
WIM JUCKYCCHUU TIO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3bIBATH
CY)KJICHUSI OTHOCHUTEIbHO BBITIOJHEHUSI TpejIaraéMon 3ajladyd, YYHTHIBATH HWHTEPECHl U
COTJIACOBAaHHOCTH MO3UIUN JPYTUX YYACTHUKOB JIMAJIOTa WM JUCKYCCHH);

pacro3HaBaTh HEBepOaJbHBIE CpEICTBA OOINCHHS, TMOHMMATh 3HAYCHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PJIMKTHBIX CUTYaIlui, YMETh CMATYaTh KOH(DIUKTHI U
BECTH NIEPErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOcOOaMU OOIEHUS M B3aMMOJECHCTBHS, MOHMMATh HaMepEeHUs
JPYyTUX JIO/EH, MPOSIBIATh YBAXXUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMyIHMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

* COBMeCTHasl 1eATeJbHOCTD:

MOHUMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON U MHAWBUAYAIBbHOW paboOTHI MpU
pelieHnr OMOJI0ruuecKor mpobiieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS IPYNIOBbIX
(dbopM B3aUMOAEHUCTBUS NP pPELICHUH yUeOHOU 3a1a4H;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX IEHCTBUI C Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4JIeHa KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPAHMHUPOBATH
JNEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIATH IIaH JACUCTBUM, pacHpelesiTh pOJId C YYETOM
MHEHUH YYaCTHUKOB, 00CY>KIaTh Pe3ybTaThl COBMECTHON PabOTHI;

OLIGHUBATh Ka4€CTBO CBOETO BKJIAJa M KaXJI0TO yYaCTHHKA KOMaHJbI B OOIIUIl pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHWBATh MJIEU C MO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYWLIECTBIIAITh MO3UTUBHOE CTPATETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OsgiaieHHe YHHBEPCAJIBLHBIMHU PeryJIsiTHBHBIMH ACHCTBUAMM:

1) camoopranuszaums:

UCIIOJIb30BaTh OHMOJOrMYECKHE 3HAHWs Ul BBIABICHHMA NpoOJIeM M HX pELIeHUs B
KU3HEHHBIX M YY€OHBIX CUTYAIHSIX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUH LIeJIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSX U IMOCTYIKaxX MO OTHOLIEHUIO K JKUBOM IPHUPOJIE, CBOEMY 3JIOPOBBIO U 3/10POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO NI€ATENbHOCTh, BBISABIATH MPOOJIEMBI,
cTaBUTb M (OPMYJIUPOBaTh COOCTBEHHBIE 3aJa4ll B OO0pa30BATEIBHOM JCSITEIBHOCTH H
JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIHO COCTABIIATh IJIaH PELICHUs MPOOJIeMBbl C yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPeINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOIO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb 3a

pelIeHne; OlleHUBaTh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSIBIICHHUIO IMIMPOKOH 3PYIUIMH B PA3HBIX 00JIaCTAX
3HaHUH, OCTOSIHHO MOBBILIATh CBOM 00pa30BaTEIbHBIA U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHWBATH
COOTBETCTBHUE PE3YJIbTATOB LEIISAM;

BJIAJICTh HaBBIKAMU MTO3HABATEIbHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMA, NCIIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYallH, BBIOOpA BEPHOTO PELLICHMUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO INPUHUMATh PEUIEHMSI 110 UX CHUIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX MIPU aHAIHU3€ Pe3yIbTaTOB ACSTEIbHOCTH;



3) npuHsTHE ce0s U IPYTrUX:
MPUHUMATH ce0sl, MOHNUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAJIU3€ PE3yJIbTaTOB EATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTHX Ha OLIHOKH;
pa3BUBATH CIIOCOOHOCTh TOHUMATh MUP C TIO3UIIMH JPYTOro YelIOBEKa.
MNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS COAEp)KaHUS ydeOHoro mpenmera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoGuIbHOr0 00ydeHHUsT 00yJaroIuXCs
Oouonoruy. OHM BKIIIOYAIOT: crenupuyeckue i OUOJIOTUM Hay4dHble 3HAHUS, YMEHHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpeTallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JeSITEIbHOCTH IO IMOJYYEHHMIO HOBBIX 3HAHUM M UX NMPUMEHEHUIO B Pa3IM4YHBIX y4eOHBIX, a
TaK)KE€ B PEAJIbHBIX )KM3HEHHBIX cUTyauusx. [IpeaMerHble pe3yapTaTsl IPEICTaBIECHbI 110 I0J1aM
W3y4EHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» B 10 Knacce
JIOJIKHBI OTPaKaTh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAaHMM €CTECTBEHHO-HAYYHOH KapTHHbI MHpa, B IO3HAaHUM 3aKOHOB IMPUPOABI H
peleHnn mpoodIIeM paroHAIEHOTO MTPUPOIOIONB30BaHMS, O BKIIAZE POCCHMCKHX U 3apy0eKHbBIX
y4€HBIX B pa3BUTHE OHOJIOTUHY;

BJIaJICHUE CUCTEMON OMOJIOTMYECKHUX 3HAHHUIl, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
OMOJOrMYecKre TEePMHUHBI U MOHATHUA (KU3Hb, KIJIETKa, OpPraHu3M, MeTaboyiu3M, IOMeocTas,
CaMOpEryJIsLKs, CaMOBOCIIPOU3BEJICHHUE, HACIEICTBEHHOCTh, H3MEHUNBOCTh, POCT U Pa3BHUTHE),
ouosornueckre Teopun (kimerounas Teopus 1. IlIBamnma, M. Ilneiinena, P. Bupxosa,
XpoOMOCOMHasi TeopHsl HacleAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o meHTpax
MHOTroo0Opa3ust U MPOMCXOXKIEHHUS KyJIbTYPHBIX PAacTeHHUI), 3aKOHBI (€IMHOOOpa3us MOTOMKOB
NIEPBOI0 MOKOJIEHHUS, PACIICTIIICHHs], YUCTOTHl FaMeT, HE3aBUCUMOT0 HacyiefoBanus I'. Menpens,
TOMOJIOTMYECKUX pSAJOB B HaciencTBeHHOW u3MmeHuuBocth H. 1. BasunoBa), npuHUUIIBI
(KOMIIJIEMEHTApHOCTH);

BJIa/ICHUE OCHOBHBIMHM METOJAMM HAay4YHOT'O MO3HAHMsI, UCIIOJIb3YEMbIX B OHOJIOTMYECKUX
UCCIIEIOBAaHMAX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHUE, HAOII0JeHUE, IKCIIEPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIE NMPHU3HAKHU: BUPYCOB, KIETOK HMPOKApUOT U 3YKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucle OakTepuil, rpubOB, pacTECHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOEHMSI OPraHOB U CUCTEM OpPraHOB PACTEHUH, JKUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HENEATENbHOCTH, NPOTEKAIOIIMX B OpraHU3Max pacTeHWH, >XUBOTHBIX U
4eJI0BeKa, OMOJOTMYECKUX MPOLIECCOB: OOMEHa BeulecTB (METa0OIM3M), IPEBPALLCHUST SHEPTHH,
Opo’keHus, aBTOTPO(GHOrO0 M TreTepoTpO(HOr0 TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Me03a, raMeTOreHe3a, IMOpUoreHe3a, NoCTIMOPHUOHAIBHOIO Pa3BUTHUS, PA3MHOXKEHUS,
UHIMBUAYAJIBHOTO DPa3BUTUS OpraHu3Ma (OHTOre€He3a), B3aMMOJEHCTBHUS T€HOB, IeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBSA3M MEXKIY OpraHOMAAMM KIETKM U UX (DyHKUIUSAMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (QYHKIUSAMHU, MEXy OpraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KUBOTHBIX M 4YeJIOBEKa M MX (DYHKIMAMM, MEXAy CHCTEMaMH OpPraHoB M HX
(GYHKIUAMHU, MEXIy dSTanaMd OOMEHa BEIIEeCTB, dTallaMU KJIETOYHOIO LUKIA U >KU3HEHHBIX
[IUKJIOB OPraHU3MOB, JTalaMH 3MOpPUOHAIBHOTO PpA3BUTHS, TEHOTHIIOM M (DEHOTHUIIOM,
dbenotunom u pakTopamu cpeabl OOUTaAHHUS;



YMEHHE BBISBJISTH OTIMYUTEIIBHBIC MPHU3HAKHA JKUBBIX CHCTEM, B TOM YHCJIC PACTCHUH,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIAKY JJTS JOKAa3aTelIbCTBA POJICTBA OPTAaHU3MOB Pa3HBIX CUCTEMATHICCKUX TPYIII;

YMEHHME pellaTh OHONOTHYECKHE 3aJaud, BBISBISATh NPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXy HCCIEeIyeMbIMU OHOJOTHUYECKMMH TpOIeCCaMd M SIBICHUSMH, [eNaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHHH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTAOOPAaTOpHbIE U TpaKTHYecKue paboThl, cOOMIOaTh MpaBuia MpU
pabote ¢ y4eOHBIM 1 Ta0OPATOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPITH WX OKCIECPHUMEHTATHHBIMU CpPEJICTBAMH,
bopMynupys Leib UCCIeI0BaHuUS, AHATTU3UPOBATD MOJIyYEHHBIE PE3YJIbTAThI U JeNIaTh BBIBOIBI;

yMEHHE Y4YacTBOBaTh B Y4eOHO-MCCIEAOBATEIbCKOW paboTe Mo OMOJOTHH, DKOJOTHH M
MEAHIIMHEe, TMPOBOIUMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, U MyOIUYHO MPEICTABIATH
MOJTyYEHHBIE PE3yJIbTaThl HA YUEHUYECKUX KOH(EPEeHIIMSIX;

YMEHHE OIICHWBAaTh JTUYECKUE aCIEKThl COBPEMEHHBIX WCCIEIOBaHUNH B 00IacTH
OMOJOTMM UM MEIHWIMHBI (KJIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAMpPaBICHHOE
W3MCHEHHUE TEHOMA H CO3]aHHE TPAHCTEHHBIX OPTAaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymieit mpodeCcCUOHATHHON NesTeIbHOCTH B
oOnactu OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEIHCKOTO X0341CTBa, MUIIEBON
MPOMBIIUICHHOCTH, YIIIyOJIATh TO3HABATCIIbHBIM HWHTEPEC, HANPaBICHHBIA Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH NpodeccCud M MPOAOHKEHHE OHMOJIOTHYeCKOro oO0pa3oBaHUS B
OpraHM3aIMIX CPeIHEro MpodeccuoHaTbHOTO U BBICIIETO 00pa30BaHuUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacon DJIeKTPOHHbIE
Ne IpakTuu (uudposBbie)
w/n HaumeHnoBaHue pa3iesioB M TeM NPOTrPaAMMbI Bcer KonTpoabHbie eCKIe ofpajoBaTEIbHbIC
0 padoThI
padoThbI pecypcehbl
1 buosorus kak Hayka 1
2 JKuBBIE CHCTEMBI U UX U3yUYEHHUE 2 1
3 buonorus knetku 2
4 XuMuyeckasi OpraHu3amus KIeTKu 10 2
5 Crpoenue U QyHKUIUH KIETKU 8
6 OOMeH BelecTB U MpEeBpalleHUe YHEPTUHU B KIIETKE 9 4
7 Hacnencreennas napopMaIus u peanu3arus e€ B KIIETKe 9
8 JKU3HEHHBIN UKIT KIETKH 6 1 2
9 Crpoenue u GyHKIUN OPraHU3MOB 17
10 Pa3sMHOkeHME U pa3BUTHE OPTraHU3MOB 8
1 I'eneTnka — Hayka 0 HaCIEACTBEHHOCTH U U3MEHUHUBOCTHU ) 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIeICTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUYMBOCTHU 6 2
14 ['enernka yenoBeka 3 1
15 Cenekiust OpraHu3MOB 4 3
16 buorexHomorust 1 CHHTETHYECKasi OMOJIOTUS 4 1 1
17 Pe3epBHOE Bpems 1 1
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB
Kon Jar
IIpak
Ne TPOJI a
THYEC DJieKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJbLHbIE
n/ Tema ypoka Bcer | bHBI U3y4
KHe pecypchbl
n 0 e eHH
paodot
pado A
bl
ThI
b
1 MOTIOTIDL KAt ROMILICHURA Haykd 1 xax Hacth 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOT0 00IIIecTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIe CCTEMBI U KX CBOMCTBA 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=1AQB
3 YpoBHEBast OpraHU3aIus KUBBIX CHCTEM 1
151 . .
4 CTOPH OTEPBETIL I My HCHIA Kot 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas Teopust
MeToabl MOJIEKYJIPHOI U KIIETOYHOIH OHMOJIOTHH.
[TpakTrueckas pabota «3y4ueHrne MeTo10B https://www.youtube.com/watch?v=GzTO2vLzy[LA
5 KJIETOYHOM Omoioruu (xpomaTorpadus, 1 1 list=PL.qU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anekrpodopes, ruddepeHnuanbHoe index=4 pp=iAQB
nentpudyruposanue, [11IP)»
https://www.youtube.com/watch?v=151V-fy1KIL.c
6 XHUMHYECKUH COCTAB KIETKH 1 list=PL.qU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=1AQB
M
7 WHEPATILHAIC BEIICCTRA IOICTIH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosoruyeckas poiib




Opranndeckre BeIecTBa KICTKH — OEJKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 Jlaboparoputas paora «ObHapyskeithe Geikon ¢ list=PLqU6VDVR puoi TLeXclBiRZ2J0h2BgbjUJ
MIOMOIIBI0 KAYeCTBEHHBIX PEAKIINI» index=7 ppmiAOB
https://www.youtube.com/watch?v=IKstGzY ECKQ

9 CaoiicTBa, Knaccudukanys u GyHKIUU OEIKOB list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

10 OpramiHecKie BIECTEA KIETKH — YIIeBOHI h.ttns://Www.voutube.c.om/watch.?vznOkH6OA.erw
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

1 OpraHiecKHe BemecTsa KIETKH — ML htto's://www.voutube.com/watch?Y=hfw2ROTDYb
Y list=PLgU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=1AQB

Hyxneunossie kucnotsl. JIHK u PHK.
12 Jlaboparopnas padora «Hcciienoparie https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KHCIIOT, BBIJCIICHHBIX U3 KJICTOK
Pa3JINYHBIX OPTaHU3MOBY
13 Crpoenne n dynicunn ATO. lpyrue https://resh.edu.ru/subject/lesson/3840/
nykieosuaTpudocdarer (HTD)
https://www.youtube.com/watch?v=BD _60WhZvf
14 | Cexeenmposaime JIHK. Metozer renomumia, A list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2BgbjUJ
TPAHCKPHUIITOMUKH, IPOTCOMHKH index—11 bp—iAOB
MeTonpl CTPYKTYpHOM OMOTOTHH
15 CamocrositensHas padora Ne 1 "Xumuueckuii
cocTaB KJIeTKU'"(TecT)
16 Tunsl kaetok. [IpokapruoTnueckas kiieTka https://resh.edu.ru/subject/lesson/1587/




17

CtpoeHune 3yKapuoTUYECKON KIIETKH.
[Ipaktudeckas padora «/3ydeHue cBoicTB
KJIETOYHOH MeMOpaHbD»

https://resh.edu.ru/subject/lesson/1588/

18

IToBepXHOCTHBIN anmapar KJIeTKU

19

HeMeM6paHHHC OpraHonJbl KIICTKHU

20

HOHyaBTOHOMHI)IC OpraHOM bl KJICTKH:
MUTOXOHAPHWH, INIACTUABI. J'Ia60paTopHa;1 pa60Ta
«HccnenoBanue mia3mMoan3a U Jeria3MoJIn3a B
PaCTUTECIIbHBIX KIICTKaX)

https://resh.edu.ru/subject/lesson/3847/

21

Crpoenue u GyHKINHU sIpa

22

OnHOMEMOpaHHBIE OPTAHOU/IBI KIIETKH.
[TpakTrueckas pabota «/3ydeHrne TBUKCHUS
LUTOIJIA3Mbl B PACTUTEIIBHBIX KIETKAX»

23

CpaBHHTENbHASI XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopnas padota «3yuenue
CTPOCHHUS KJIIETOK Pa3JIMUHBIX OPTaHU3MOBY
CamocrositensHas padora Ne 2 "CtpoeHue u
(GyHKIIMHA OPTaHOU OB KIETKU"

24

AcCCUMUIISIIIAS ¥ TUCCUMMUJISIITUSL — JIBE CTOPOHBI
MeTabonu3ma. Tumnel oOMeHa BEIECTB.
JlaGopaTtopHas pabora «3yuenue
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha
pUMepe aMIJIa3bl UK KaTajaas3bl)»

https://resh.edu.ru/subject/lesson/2486/

25

DepMEHTAaTUBHBIN XapaKTep peakiuil
KJIeTO9HOTrO MeTabonm3ma. JlaboparopHas pabora
«3yueHue pepMEeHTaTUBHOIO pacIlEIUIEHUS
MEPOKCHIa BOJIOPO/Ia B PACTUTEIBHBIX U
JKUBOTHBIX KIJIETKAX)




26

benku-akTHBaTOPHI M OENKU-UHTHOUTOPHI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB
28 dotocuHTe3 https://resh.edu.ru/subject/lesson/3917/
29 XeMmocunres. JlaboparopHas padota «CpaBHeHHE
MpOIECCOB (POTOCUHTE3a U XEMOCHHTE3a»
AHa»poOHbBIE OpraHu3Mbl. Busl OposkeHusl.
30 JlaGopaTopHas pabora «CpaBHEHHE TIPOIIECCOB
OpOXKEHUS U JBIXaHUS
31 AA9pOOHEIC OTAHN3MbI. ITAIBl SHEPICTHCCKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
1 DHeprus MeMOpPaHHOTO IpaJIueHTa MPOTOHOB.
Cunre3 AT®: pabota nporonHo ATd-cuHTAa3BI
33 Peakunu MaTpuyHOTO CHHTE3A
34 Tpanckpunius — matpuunbiii cuare3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsiust u e€ Tarnbl https://resh.edu.ru/subject/lesson/3917/
36 Koauposaiuie amuiiokuenor. Pois pudocom s https://resh.edu.ru/subject/lesson/5352/
OuocuHTe3e Oenka
37 Opranu3zaiys reHoMa y poKapruoT U YKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382 2text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MonekyJIspHbIE MEXAHU3MBI YKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuot. CamocTostenbHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB U YHepruu”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%




D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from_type=vast

Bupycel — BHeKsIeTOUHBIE (POPMBI JKU3HU H

39 obnuratHeie napa3uTsl. [IpakTuueckas padbora https://resh.edu.ru/subject/lesson/3939/
«Co3znmanue MoeIId BUPYCay
40 BprCHLUIe 3a00NICBANH HENOBeKa, KHUBOTHEX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 HanoTtexHomoruu B OMOJI0OTHN U METUITMHE
42 JKvi3HEeHHBIH UK KIIETKU https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cuntes JJTHK
Xpomocomsl. JITaboparopHas padota «3ydenue httns://www.voutube.c'om/watch'? V:_kTFseSI(.UA
44 XPOMOCOM Ha FOTOBHIX MUKDOTIPENADATAXy ?1st=PLqU6V]?VRDu01TLeXc1B1RZ2J 0h2BgbjUJ
index=13 pp=1AQB
45 JleneHue KICTKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel knetok. KapuokuHes U IUTOKUHES.
46 JlaGopartopHas pabota «HaOmronenne MuTo3a B
KJIETKaX KOHYMKA KOpeIIKa JyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)»
Pery AL KUHEHHOTO KA KIETOK httgs://www.Voutube.cor‘n/watch?v.=bqGhESOXf:L
47 Konrponshas paGora Ne 1 "Kerka” L llstZPLC]U6YDVRDHOITL€XCIB1RZ2JOh2BQbIUJ
index=12 pp=iAQB
48 OpranusM Kak eIMHOE I1eJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabota

«3ydyeHue TkaHeH pacTCHUN




TkaHU )XKUBOTHBIX U YEJIOBEKA. Ha6opaT0pHa;[

50 . 1

pabota «/3yueHne TkaHel KUBOTHBIX

Opranbl. Cucremsl opraHos. JlaboparopHast
51 pabota «/3yueHue opraHoB I[BETKOBOTO 1

pacTeHus»
52 Ornopa Tena opraHu3MoB 1
53 JIBr>KeHHEe OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 IIuraHue opraHu3MoB 1
55 [Turanue MO3BOHOYHBIX KHUBOTHBIX. 1

IInmeBapuTenbHas CUCTEMa YEJIOBEKa
56 JlpIxaHue opraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIXxaHWe TTO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1

https://resh.edu.ru/subject/lesson/2489/
58 TpaHcHOpT BElIECTB y OPraHu3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

59 KpoerocHas cHCTEM MO3BOHOTHBIX FKHUBOTHbIX 1 https://resh.edu.ru/subject/lesson/1581/

U 4eJIOBeKa
60 Brienenue y opranuzMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammra y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cucteMa yenoBeKa 1
63 PaznpaxuMocCTh 1 peryisuus y OpraHu3MoB 1
64 Zﬁi&?ﬁiﬁ Ie{g;iluf;z;);i()KpHHHaﬂ 1 https://resh.edu.ru/subject/lesson/2458/
65 ®DopMBI pa3MHOKEHHSI OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pazMHOKEHHE 1
67 Meiio3 1 https://resh.edu.ru/subject/lesson/3927/




68

["amerorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. JlaboparopHas pabota «M3yuenue
CTPOCHUA MOJOBBIX KJIIETOK Ha 'OTOBBIX
MHKpOIIpernapaTax»

69

WNHauBuyanbHOE pa3BUTHE OPTaHU3MOB —
OHTOI'€HE3

https://resh.edu.ru/subject/lesson/5630/

70

33.1(.]'[3.,[[1(8. OpTraHOB U TKaHEeH u3 3apOJAbIIICBBIX
JIMCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3ButHe )UBOTHBIX. JIabopaTopHas
pabota «BbIsiBIeHHE IPU3HAKOB CXO/ICTBA
3apo/ibIilIel TO3BOHOYHBIX KUBOTHBIX»

72

Pa3sMHOKEHME U pa3BUTUE PACTCHUMN.
JlaGopatopHas pabora «CTpoeHHEe OpraHoB
pPa3MHOKEHUS BBICIINX pacTeHUiD» JKu3HeHHbIe
UKIIBI pacteHuil. CamocrositenbHas padora Ne
4"Pa3MHOXEHUE U Pa3BUTHE OPTaHU3MOB"

https://resh.edu.ru/subject/lesson/5359/

73

Hcropust CTAHOBIIEHHS U PAa3BUTHS T€HETHKHU KaK
HayKu

74

OCHOBHBIC TIOHSITHSI U CUMBOJIBI T€HETHUKH.
JlaGopaTtopHas pabota «Jlpozoduna kak 00bEKT
TEHCTUYCCKUX I/ICCJICIIOBaHI/If/'I))

75

3aKOHOMEPHOCTH HACJIEI0BaHUS TPU3HAKOB.
Monorubpunnoe ckpeniuBanue. [Ipaktuueckas
pabora "M3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(pHIIBL"

https://resh.edu.ru/subject/lesson/5386/

76

[{uTonorndeckue OCHOBBI MOHOTHUOPHIHOTO
CKpEIIMBaHUS

https://resh.edu.ru/subject/lesson/5386/




AHanusupyroliee ckpemuBanue. Henonnoe

77 1
JOMUHHUPOBaHUE
Jurunbpunnoe ckpeuanue. [Ipaktiuueckas
78 pabota «/3ydyeHue pe3yabTaToB TUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPELIMBAHUSA Y JPO30(PUIIBD»
79 LlATOI0rHECKNE OCHOBBI AHTHOPHAHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Perenne 3a1a4 mo reHeTuke
80 CreruieHHOe HacJIeI0BaHKE TIPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHas TEOpHs HACTECTBEHHOCTH 1
82 I'enernka nmomna 1
83 ['eHoTuIl KaK LEJIOCTHASI cCUCTEMa 1
I'eHeTMYECKUI KOHTPOJIb Pa3BUTHs PACTEHUH,
84 ’KUBOTHBIX U 4eJIoBeKka Pemtenue 3amad 1o 1
TeHETHUKE.
85 M3MeHYnBOCTb NMPU3HAKOB. Bubsl M3MEeHYMBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MonudukanronHas "3BMEHYHBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuanyionHslii psa v BapualiioHHasi KpUBasi.
JlaboparopHas pabota «lccrnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHOMN 1
u3MeH4YnBOCTU. [locTpoeHre BapualimOHHOTO
psia U BapMallMOHHOW KPUBOW»
88 Perornmieckast H3MeHHBEOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
Komb6unatuBHas U3MEHUUBOCTD
MyTannoHHast Bi3MEHYUBOCTh. [IpakTuueckas
89 pabota «MyTtanuu y Apo30(duiibl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpoOIIpenaparax)»




3aKOHOMepHOCTI/I MYTAlMOHHOTI'O IIpoILecca.

90
DONUTeHeTHKa U SMTUTeHOMUKA

91 T'enernka wenosexa. Hpakriieckas pil6OTa https://resh.edu.ru/subject/lesson/3653/
«CocTtaBneHue u aHaau3 POAOCIOBHOI

92 MeTtoabl MEUIIMHCKON T'€HETUKH https://resh.edu.ru/subject/lesson/3653/
3HayeHrne MEAUIIMHCKON T€HETHUKH B

93 MPEOTBPAIICHUH U JICUCHUN TeHETHUYECKUX
3a00JIeBaHUH YeJIoBeKa. CaMOCTOsATENbHAs paboTa
Neo 5 "T'eneruxa"
OcHoBHBIE TIOHATHS cenekiuu. JlaboparopHas

94 pabota «l3ydyeHue copToB KyabTypPHBIX https://resh.edu.ru/subject/lesson/3861/
PACTCHHIA U TIOPOJT TOMAIITHUX KUBOTHBIX)
MeTtopl cenekimonHou padoTsl. JlabopaTopHas

95 pabota «/3ydueHre METOI0B CEIEKINH https://resh.edu.ru/subject/lesson/3861/
pacTeHUIN

96 JLOCTIOKCHMS CeNCKIIH PACTCHHH 1 mHBOTHUHX' https://resh.edu.ru/subject/lesson/3861/
[Tpaktuueckas pabdora «[IpuBuBKa pacTeHmiD»

97 CoxpaHeHne, U3y4eHHE U UCTIOIb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoorus Kak Hayka u 0Tpacib

98 npousBoJcTBa. [IpakTndeckas padora «M3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTUM»

99 OcHOBHBIE HAaMpPaBICHHS] CHHTETHYECKON
OuosoTNH

100 | XpomocomHas ¥ reHHasi UHKEHEPUS

101 Meaununckue ouorexHonoruu KonrponsHas

paborta Ne 2 "I'eHeTnka u cenexnus"




102

Pesepruelit ypok. [ToBTOopenue, 06001ieHue,
cucremMaTHu3anus 3HaHui Mtorosas pabora 3a
kypc 10 emacca
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1) buonorus. buonorudeckue cuctemsl u nporeccsl, 10 knace/ Tepemo A.B., [lerpocosa P.A., O01iecTBoO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«101] MHEMO3MHA»

Tepemon A.B., IletpocoBa P.A. buonorus. buonornueckue cucremsl u npoueccsl. 10 kitace. M.- Maemo3una 2022

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
2) MULTIMEDIA — nogaepxka kypca «O01ast Ouoiaorus»;

3) Jlabopartopus KIIETKA; Meroamueckue matepuainsl: COOpHUK HOPMATUBHBIX TOKYMeHTOB. buomnorus /Coct. D./1. JInenpos, A.
I'., ApkanbeB. — M.: [Ipoda, 2010

Cnucok JIUTepaTypbl JJIsl YUUTEIS:

1) baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosbIioi cripaBOYHUK /711 IIKOJBHUKOB W MOCTYHAIOIMINX B BY3bl. — M.:
Hpoda, 2011
2) boarosa U. B. Coopuuk 3amgad mo OO1iel OHOJIOTHH JIJIs TOCTYIAIIKMX B BY3bl. — M.: «OHHKC 2 1Bek» «Mup u o6pa3oBanue», 2023
Koznosa T.A., Kyumenko B.C. buonorus B Tabiumax 6-11 kmaccel. CripaBoyHoe ocodue. — M.: JIpoda, 2010

JlonosiHUTe IbHAS JIUTEPATYPA ISl YYUTEJIS:

1 Anacracosa JL.II. O6mas 6uonorus. Jlunaktudeckue marepuansl. — M.: Bentana-I'pad, 2010.- 240c.

3 NBanora T. B. COopHuk 3a1anuii o o0mieit 6uonoruu: mocodue s ydarmuxcs o0neoopazoBar.



yupexaenuii /T.B. Banosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Kosnosa T.A. Konocos C.H. /lugakTrueckue KapTOUKU-3aaHus 10 o011eit Onomoruu. — M.

W3narensckuii Jlom «I'enmxep», 2012 — 96¢.

4) Jla6opatopus TEHETUKA; * Jlaboparopuss SKOCUCTEMBI;

HNurtepuer-pecypebi: Caiitel B UHTEpHeT:

5) www.bio.lseptember.ru — razera «buonorusy» - npunoxxeHue K «1 cCeHTAOPs»;

6) www.bio.nature.ru — Hay4YHbIE HOBOCTH OMOJIOTHH;

7) www.edios.ru — Di10¢ — EHTp AUCTAHLIIMOHHOTO 0Opa30BaHUS;

8) www.km.ru/education - yueOHbIe MaTepHalIbl U cIOBapH Ha caiite «Kupumn u
Medoanit HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET Anpeca caiitoB B UTHTEPHETE
www.bio.lseptember.ru - razera «buonorus» - npuinoxeHue K «1 ceHTIops»
www.bio.nature.ru - HayuyHbIe HOBOCTH OMOJIOTUH
www.edios.ru - DJ0C - HEHTp AUCTAaHIIMOHHOTO 00pa30BaHUs
www.km.ru/education - YueGHble MaTepuaibl U cloBapH Ha caiite « Kupmin u

Medonuit» http://school-collection.edu.ru Equnas komiexust iudpoBbIx 00pa3oBaTeIbHbIX

pecypcos. http://window.edu.ru/ Equnoe okHO qocTyma k o0pa3oBaTeIbHBIM pecypcam



http://www.priroda.ru — Ilpupoa: HalMOHATBHBINA TOPTAJL.

http://obi.img.ras.ru — basza 3naHuii Mo 6MONIOrUK YeIoBeKa. YUEOHUK MO MOJIEKYJIISIPHOM
OMOJIOTHH YeioBeKa, OMOXUMUY, (PU3UOJIOTHH, TEHHOW U OETTKOBOW MHXKEHEPHUH.
http://www.zoomax.ru — 300JI0THs: YEJIOBEK U JOMAIIHUE KUBOTHEIE.

http://www.fipi.ru — @eaepanbHblii HHCTUTYT MEJArOTHYeCKUX U3MEPEHUN
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