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®denepanbHas pabodas mporpaMma 1mo yueoHomy npeamety «buomorus
(yrmyOn€éHHbBIN ypoBeHb) (IpeaMeTHas 001acTh « ECTeCTBEHHO-HAYYHBIE TPEMETHD»)
(mamee COOTBETCTBEHHO — MPOTrpaMMa 1Mo OMOJIOTHH, OMOJIOTHS) BKIIFOYAET
MOSICHUTEIIbHYIO 3aMUCKY, COCpKaHNe O0yUYEHUs, IIIAHUPYEMBIE PE3YIbTAaThl OCBOCHUS
MPOTrpaMMBbl 1O OUOJIOTHUH.

[TosicHuTenbHAs 3amUCcKa OTpaXkaeT OOIIME IS U 33]]a4l U3yUeHUsI OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTMYECKUX MPEANOCHUIOK K €€ N3YyUeHUI0 00y4YaromuMucs,
MECTO B CTPYKType y4eOHOro IiaHa, a TaK»Ke MOX0/Ibl K 0TOOPY COJAEepKaHMUs, K
OTIPEJICIICHUIO TUTAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYpPE TEMATUYECKOTO
TJIAaHUPOBAHMSL.

Coneprkanre 00y4deHUs! PaCKPBIBACT COJEpKATEIbHBIC IMHUU, KOTOPHIE
MPEIararoTCs JUIsl 0053aTeTbHOTO N3YUYEHUS B KOKJIOM KJIacCe Ha YPOBHE CPETHETO
obmero oOpa3oBaHusI.

[TnanupyemMbie pe3yibTaThl OCBOSHHUS MPOTPAMMBI 110 OMOJIOTUH BKITIOYAIOT
JUYHOCTHBIC, METAPEIMETHBIC PE3yIbTaThI 32 BECh IEPHO]] OOYUICHUS HA YPOBHE
CpeaHero oo1iero o0pa3oBaHus, a TAKXKE MPEAMETHbIE JOCTHXKEHUSI 00yUaromierocs 3a
KaXJIbI{ T0J1 00yUeHHUSI.

MMOSICHUTEJIBHASA 3AIINCKA

[Iporpamma o 6MoOJIOTHH Ha YPOBHE CpeIHETO 00IIero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
obOpazoBanuu B Poccutickoit denepannmny, ®I'OC COO, Konueniuu nmpenoaBaHus
y4ueOHOTo nipeaMera «broaorus» 1 OCHOBHBIX MOJNOXKEHUH (henepaibHON paboyeit
POrpaMMbl BOCIIUTAHUS.

VYuebnniit mpenamet «buomnorus» yriny6néaHoro yposHs uzydenus (10-11
KJIACCHI) SBJISIETCSI OJTHUM U3 KOMITOHEHTOB TIpeIMETHON 00J1acTu «EcTecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunbHbIe yueOHbIC
MPEIMETHI, U3y4aeMble Ha yTIyOaEHHOM YPOBHE, SIBIISIFOTCS CITOCOOOM
nuddepennpani oOy4eHus Ha YpOBHE CPEHEr0 O0IIEro 00pa3oBaHus U MPU3BaHBI
o0ecrneunTh MPEEMCTBEHHOCTh MEK/Ty OCHOBHBIM OOIIUM, CPETHUM OOIIUM, CPETHUM
npo¢eCCUOHANILHBIM U BBICIIUM OOpa3oBaHuEeM. B To ke BpeMs KaKJIbIi U3 3TUX
Y4EOHBIX MPEIMETOB JTOJDKEH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa3oBaTeIbHbIX, BOCIUTATEILHBIX U Pa3BUBAIOIINX 33/1a4, CBSI3aHHBIX C
npodopueHTanuei 00y4aronuxcs U CTMMYJIMPOBAHUEM UHTEpEca K KOHKPETHON
00JIaCTH HAYYHOTO 3HaHUS, CBSI3aHHOTO ¢ OMOJIOTHEN, MEIUITUTHOM, SKOJIOTHEH,
TICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Tporpamma no Guosioruu 1aéT MpeJACTaBICHNUE O TIEJIH U 3a/1a4ax U3y4YeHUs
yaeOHoro npeamera «bronorus» Ha yrimyOnEHHOM ypOBHE, OIpeiemsieT 00sa3aTeIbHOe
(MHBapHAHTHOE) IPEIMETHOE COJIEPKaHHE, €TO CTPYKTYPHUPOBAHUE TI0 pa3iesiaM 1
TeMaM, pacupeiesieHHe Mo KjiaccaM, PEKOMEHIYET MOCIEA0BATEIbHOCTh U3yUCHUS
y4eOHOTO MaTepHuaia ¢ y4¢TOM MEXITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, TIOTUKU
y4eOHOro mpoiiecca, BO3PACTHBIX OCOOCHHOCTEW 00y4aroOuXCs.

B nporpamme no 61oyioruu peaan3oBaH MPUHITUI TPEEMCTBEHHOCTH C
M3y4YeHUEM OMOJIOTUH HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus, Oyaronaps 4emy
MIPOCMATPUBAETCS HANIPABJIEHHOCTh HA MOCIEAYIOIIee Pa3BUTHE OMOTOTHYECKUX
3HaHWM, OPUEHTHUPOBAHHBIX Ha (POPMUPOBAHKE €CTECTBEHHO-HAYYHOIO MUPOBO33PEHUS,



HKOJIOTHYECKOTO MBINIJICHUS, TIPEICTABIICHU O 37J0pOBOM 00pa3e KU3HU, Ha
BOCITUTAHUE OEPEIKHOTO OTHOIICHUS K OKPY>KAIOIIEH MPUPOTHOMN Cpee.

B mporpaMMe o 61os0Tuu TaKKe MOKa3aHbl BO3SMOYKHOCTH yU4eOHOTO MpeIMeTa
«buonorus» B peanuzauuu TpedoBanuii PI'OC COO k miiaHUPyEMbIM JIMYHOCTHBIM,
METaIpeMETHBIM U TIPEAMETHBIM PE3yIbTaTaM 00ydeHus U B popMUpOBaHUU
OCHOBHBIX BUJIOB y4eOHO-TO3HABATEILHOM IEATEIHPHOCTH 00YUYaIOUTIXCS IO OCBOCHHIO
coJiepKaHMs OMOJIOTMYECKOro 00pa3oBaHus HAa yPOBHE CPEAHETO 00IIero 00pa3oBaHuUs.

VYyebnnlit mpeamet «buosorus» Ha ypoBHE cpe/iHEro 001iero oopazoBaHus
3aBeplilaeT OMoJoruyeckoe 00pa3oBaHKe B IIKOJE U OPUEHTUPOBAH HA PACIIUPEHUE U
yriyOJieHrne 3HaHUM 00y4aromuxcs 0 )KUBOU MPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHOUM OMOJIOTMH, YMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH, CEJICKITUH,
OMOTEXHOJIOTUH, FIBOIOIIMOHHOTO YICHUS U DKOJIOTHH.

Nzyuenue yuebHOTo mpeamera «bruosorus» Ha yriyOoJIeHHOM YPOBHE
OpPUEHTHUPOBAHO HA MOATOTOBKY O0YYAIOMIMXCSA K MOCIEAYIOMEMY TOTYICHHUIO
OMONIOrMYecKoro 00pa3oBaHMs B By3aX M OPraHU3aLUAX CPEAHETO MPOPEeCCHOHAIBHOTO
oOpa3zoBaHus.

OcCHOBY €ro coJiepKaHus COCTABJISIET CUCTeMa OMOJIOTUUECKUX 3HAHUMH,
MOJIYYCHHBIX TIPHU MU3YUEHUN 00YJArOITUMHUCS COOTBETCTBYIOIIMX CUCTEMATHICCKUAX
pazziesoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00111ero oopa3oBanus, B 10—11 kinaccax 3Tu
3HAHWS MOy4YaloT pa3BUTHE. Tak, pacIIupeHbl U yriyOaeHbl OMOIOTHYECKUe 3HAHUS O
pacTEHUsIX, )KUBOTHBIX, pu0ax, OakTepusix, OpraHu3Me YeIoBeKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HH, TOTOTHUTEIHHO BKIIOYEHBI OMOJIOTMUECKUE CBEACHUS
MPUKJIAHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO UCIOJIb30BaTh Kak
OPUEHTHUPBI JUTsI MOCTEAYIONIETO BIOOpa MPOdeccuu.

Bo3morkHa Takke nHTerpanusi OMOJIOTHYECKUX 3HAHUN C COOTBETCTBYIOIIUMHU
3HAHMSIMU, TIOJTYYEHHBIMU O0YJArOIIMMUCS TIPU U3y4YeHUU (PU3UKH, XUMUH, Teorpaduu
¥ MaTEMaTHKH.

CTpyKTypa MporpamMMBbl 10 OMOJIOTUN OTPAKAET CUCTEMHO-YPOBHEBBIN H
HBOJIIOLIMOHHBIN TIOJXObI K M3ydeHHI0 Ononoruu. CornacHo UM, U3y4aroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIs )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allny,
HBOJIIOIIMU OPTaHUYECKOro MUpa Ha 3emiie, COXpaHEeHUs OMOIOTMYECKOro
pazHooOpasus rianetsl. Tak, B 10 kiacce u3y4aroTcsi OCHOBBI MOJIEKYJIIPHOM U
KJIETOYHON OMOJIOTHUH, SMOPUOJIOTUU U OUOJIOTUU Pa3BUTHUS, TCHETUKHU U CEJICKIUH,
OMOTEXHOJIOTUU U CUHTETUYECKON OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS 00YYaIoIUXCs
o 00TaHWKE, 300JI0THH, aHATOMUH, (U3HOTI0OTHUU YesnoBeka. B 11 knacce uzyvarorcs
HBOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTUHU U yueHue o buocdepe.

VY4ebnniii mpeamet «bruonorus» npu3Bana 06eceunTh OCBOSHUE
O0yJarOIIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJIEH, PUHIIMIIOB U MTPaBUJI,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUM O
CTPOCHHH, MHOTOOOPa3HH U OCOOCHHOCTSIX KJIETKH, OpTraHU3Ma, MOMYJISIIH,
OHMOIIeH03a, PKOCUCTEMBI, O BEIIAIOIINXCS HAYYHBIX JOCTHKEHHUSIX, COBPEMEHHBIX
UCCIICJIOBAHUSIX B OMOJIOTHH, MTPUKJIATHBIX aCMEKTaX OMOIOTHYeCKUX 3HAHUH. [[is
pa3BUTHS U MOJICP)KaHUS HHTEpeca 00yJaromuxcsi K OMOIOTUN HapsITy CO
3HAYUTEIHHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEPKaHUU TPOTPAMMBI T10
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUS U Pa3BUTUS TON WIH



WHOM 00acT OMOJIOTHH, BKIAJ0M OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE
BOKHEUITNX OMOJIOTHYECKUX U IKOJIOTHIECKUX TPOOIIEM.

[enb n3yuenus yueOHoro npenmera «buonorus» Ha yriiyoi€éHHOM YPOBHE —
OBJIaJICHUE 00YUAIOIINMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHON OpraHu3auu
YKUBBIX CUCTEM Pa3HOTO paHTa U NpuoOpeTeHre YMEHUHN UCIIOIb30BaTh ITH 3HAHUS B
dbopMupOBaHUM UHTEpPECA K ONIPEACIEHHON 001acTu podhecCuOHATbHON
JeSTENbHOCTH, CBSI3aHHOM ¢ OMOJIOrUEN, WK K BBIOOPY yueOHOr0 3aBeICHUS [
MPOJIOJKEHUS OUOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha
yTriyOnEéHHOM YpOBHE 00€CIieuynBaeTCs pelIeHUEM CIIeYIONINX 3a/1a4:

OCBOCHHE 00YYAIOIIMMUCS CUCTEMbl OMOJIOTUYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TECOPHUSIX, KOHIIETIUAX, TUTIOTE3aX, 3aKOHAX, 3AKOHOMEPHOCTAX U
MpaBUJIax, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX OMOIOTHYECKUX CUCTEM (KJIETKA, OPTaHH3M,
MOMYJISAINSA, BUJ, OMOTEOIIeHO3, Onocdepa); O BELIAOIINXCS OTKPHITHSIX U
COBPEMEHHBIX UCCIIEAOBAHUIX B OUOJIOTHH;

03HAaKOMJICHUE 00YYaIOIINXCs C METOIaMU TTO3HAHUS KUBOW MIPUPOJIBIL:
HCCIIEIOBATEILCKUMU METOIaMH OMOJIOTHYECKUX HAyK (MOJIEKYJIIPHON U KJIETOYHOM
OMOJIOruH, SMOPUOJIOTUM ¥ OMOJIOTUM PA3BUTHS, TCHETUKU U CEJICKIIUU, OMOTEXHOJIOT I
Y CHHTETHUYECKON OMOJIOTHH, TTaJICOHTOJIOTMH, YKOJIOTHH ); METOJIaMH
CaMOCTOSATEILHOTO IPOBE/ICHUS OMOJIOTMYECKUX UCCIEA0OBaHUM B J1a0OpaTOPUH U B
npupoze (HaOIoeHue, U3MepEHne, FIKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaJIeHHE 00YYaIONUMHUCS YMEHUSIMU: CAMOCTOSITEIbHO HAX0/IUTh,
aHAJIM3UPOBATH U UCTIOIH30BaTh OMOJIOTHUECKYI0 HH(POPMAIIHIO; TTOJIb30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTUEN U CUMBOJIUKOW; YCTAHABINBATH CBSI3b MEXKITY
pa3BUTHEM OMOJIOTUHU U CONMATbHO-3KOHOMUYECKIUMH M SKOJIOTUYECKUMHU MPOOIeMaMu
YEeJI0BEYECTBA; OLICHUBATH MOCIECTBUS CBOEH JIEATEIIbHOCTH O OTHOIIEHUIO K
OKpY arollel MPUPOIHON cpesie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBbIO OKPYIKAIOIIUX
Jtoiei; 000CHOBBIBATH U COOMIOAATH MEPHI MPO(PHIAKTUKY MH(EKIIUOHHBIX
3a00J1eBaHMi, IpaBUiIa TOBEJECHUS B IPUPO/JIE U 0OecriedeHus: 0€30MacHOCTH
COOCTBEHHOM KHU3HEACATEILHOCTH B UPE3BhIUAMHBIX CUTYaALIUSIX IPUPOJTHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTepru30BaTh COBPEMEHHBIC HAyUYHbIC OTKPHITHUS B
001acTu OMOJIOTHH;

pa3BUTHE Y 00YyYaIOUIUXCSl MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B

IMpOLCCCC 3HAKOMCTBA C BBIJAOIMNMHUCA OTKPBITHAMHW U COBPCMCHHBIMHA ®denepanbHad
pabouas mporpamma | buosorus. 10—11 knaccs! (yrimyOiaéHHbBIN ypOBEHB)



UCCIIEJOBAaHUSIMU B OMOJIOTUH, PEIIAE€MbIMU €10 MPoOIeMaMu, METOI0JIOTHEN
OHMOJIOTMYECKOTO UCCIIEA0BAHMS, IPOBEAEHUS IKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM,
pelieHus: OMOJIOTHUECKUX 3aa4, MOJCIUPOBAHMS OMOIOTHYECKUX 0OBEKTOB U
IIPOLIECCOB;

BOCIIMTaHUE y 00YYaIOIIMUXCS HEHHOCTHOIO OTHOIIECHHUS K )KMBOM MPUPOJIE B
LEJIOM U K OTAEJIBbHBIM €€ 00bEKTaM U SIBICHUSAM; (POPMUPOBAHHUE SKOJOTUUYECKOH,
reHEeTUYECKOW IPAMOTHOCTH, OOIIEeH KyJIbTypbl MOBEACHUS B IPUPOE; HHTETpalluu
€CTECTBEHHO-HAYYHBIX 3HAHMIA;

npruoOpeTeHne 00yJarIUMHICT KOMIETEHTHOCTH B palliOHATBLHOM
MPUPOOTOIB30BaHUU (COOII0IEHNE TTPaBUJI MOBEICHUSI B IPUPOJIE, OXPAHbI BUIOB,
HKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 3/I0POBbSI
OKPYXKaIOIUX JIto/ie (coOmoieHns Mep TpouIakTHKY 3a00JIeBaHU,
obecrnieueHne OE€30MaCHOCTH KU3ZHEACSITEIbHOCTH B YPE3BBIYANHBIX CUTYyAIUSIX
IPUPOJTHOTO M TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOIb30BaHMs OMOIOTUYECKUX
3HAHUM U YMEHHU B IOBCEHEBHOW JKU3HU;

CO3/IaHUE€ YCIIOBUM /I OCO3HAHHOTO BBIOOpA 00YUYaIOIIUMUCS
WHJIMBUAYaJIbHOU 00pa30BaTeIbHOM TPAEKTOPUH, CHIOCOOCTBYIONIEH MOCIEAYIOIIEMY
po(ecCuOHaTbHOMY CAMOONPEIETIEHUIO, B COOTBETCTBUU C MHAUBUIY AJIbHBIMU
MHTEpEeCaMH U MOTPEOHOCTIMH PErHOHA.

OO111e€ YuCII0 YacoB, PEKOMEHIOBAaHHBIX JUIsl U3y4YeHUsI OMOJIOTUH Ha YIIIyOJIEHHOM
ypoBHe, — 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kinacce — 102 gaca
(3 yaca B HezeIO).

OT60p opranu3anmoOHHBIX (HOPM, METOJIOB M CPEJCTB OOyUECHHSI OMOJIOTUN
OCYILECTBIISETCS C YUETOM CIIeUU(UKH €0 COAEePKaHUS U HalpaBJIEHHOCTU Ha
IpOAOKEHNE OHOJIOrHYecKOro o0pa3oBaHus B OPraHU3alUsiX CPEIHETo
1po(heCcCHOHATLHOTO U BhICIIEr0 00pa3oBaHMUsL.

OO0s13aTeNbHBIM YCIOBUEM IIPU 00y4YEeHUN OMOJIOTHH Ha yIiIyOJIEHHOM YPOBHE
ABIIAETCS MPOBEJAEHUE JTA0OPATOPHBIX U MPAKTUUECKUX padoT. Takxke ydyactue
00Oy4YaromMXcs B BHIIOJTHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEI0BATENBCKUX PAOOT,
TE€MaTHKa KOTOPBIX OMPEEISAETCS YUUTEIEM Ha OCHOBE UMEIOIIMXCS MaTepUaIbHO-

TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOAHBIX YCIOBUM. DenepanbHas paboyast mporpamma |
buonorus. 10-11 knaccel (yriryOonéHHbINH YPOBEHbD)

COAEPXAHUE OBYUYEHMUS1

1 ConieprxaHne IporpaMMBl, BBIICICHHOE K)YPCUBOM, HE BXOINUT B IIPOBEPKY FOCYJAPCTBEHHON HTOTOBOM aTTeCTaIlNN
(THUA).

10 KJTACC
Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHast OMoJI0rus — KOMIUIEKCHast Hayka. KpaTkas ucropust pa3BuTus
ouonoruu. buonornueckue Hayku U u3ydaemble UMH 1poOiembl. DyHaaMeHTalbHbIE,
NPUKIJIaHbIE U TIOUCKOBbIE HAYYHBIC HCCIEAOBAaHUS B OMOJIOTHH.

3HaueHne OMOJIOTHH B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON
kaptusl Mupa. [Ipodeccun, cBa3annbie ¢ Onosiorueil. 3HaueHue OMOJIOTUU B
MPAKTUYECKOM JAESITEIbHOCTH YeJIOBEKa: MEAUIIMHE, CETbCKOM XO035MCTBE,
MPOMBIIIUIEHHOCTH, OXPaHe NPUPOIbI.



JleMoHCTpauuu
[Toptpersl: Apuctorens, Teodpact, K. JIuaneit, XK.b. Jlamapk, Y. Jlapsun, V. ['apsei,
I'. Mennens, B.U. Bepuanckuii, 1.I1. [TaBnos, .. Meunnkos, H.W. Basunos, H.B.
Tumodeen-Pecosckuit, [Ix. Yorcon, @. Kpuk, /[.K. benses.
Tabnuiel u cxembl: «CBA3b OMOJIOTUU C APYTUMH HayKaMuy, «Cructema OM0JIOrH4eCKUX
HAYK».

Tema 2. 7KuBble cuCTEeMBbI U UX U3yYeHHUE

JKuBbie cuCTEMBI KaKk TIpeAMET u3yueHust orosoruu. CBOMCTBA KUBBIX CUCTEM:
€AUHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh U LEJIOCTHOCTbD, CIIOKHOCTD U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTIaHU3ALMS, CAMOBOCIIPOU3BEAEHNUE,
pa3apaxuMoCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alyy )KUBbIX CUCTEM: MOJICKYJISIPHBIN, KIIETOUHBIMH,
TKAHEBBIN, OPraHU3MEHHBIH, MTOMYJISIITUOHHO-BUI0BOM, YKOCUCTEMHBIN
(bmoreonenoTnyeckmii), Onochepnsiid. [Iporecchl, TPOUCXOAIINE B )KUBBIX CHCTEMaX.
OcHoBHBIC TPU3HAKY KUBOTO. JKM3Hb Kak (hopma cyiiecTBoOBaHus Marepuu. Haykw,
M3YyYaroIlKe )KUBbIE CUCTEMBI HA Pa3HBIX YPOBHIX OPTraHU3ALUU.

N3yyeHune )KUBBIX CUCTEM.

Mertoasl Ouonoruueckoit Hayku. Habmronenue, namMepeHue, SKCrepruMeHT,
cucTeMaru3anus, MmeraaHains. [loHsaTue o 3aBUCUMON U HE3aBUCUMOU TTIEPEMEHHOM.
[TnanupoBanue 3xcnepuMenTa. [locraHoBka u nposepka runorte3. HyneBas runoresa.
[Tonsitue BIOOPKHU U €€ 10cTOBEpHOCTh. Pa3dpoc B Ouonornyeckux AaHHbIX. O1ieHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yIbTaTOB. [[pUUMHBI HCKa)KEHUS PE3YJIHTATOB
skcniepuMeHTa. [IoHsATHE CTaTUCTUYECKOTO TECTa.

JleMOHCTpauuu

Tabnuibt u cxembl: «OCHOBHBIC TIPU3HAKY XU3HNY, «bronornyeckue
cucteMbl», « CBOMCTBA KUBOW MAaTepUM», « Y POBHU OPraHU3allUU KUBOU HPUPOIBD,
«CTpoeHue KUBOTHOU KIIETKNY», « TKaHU KUBOTHBIX», « CUCTEMBI OPTaHOB
YeJI0BEYECKOro opranusmay, «buoreouenosy», «buocdepa», «MeToasl U3yueHus KUBOK
MIPUPOIBD.

O6opynoBaHue: 1abopaTopHOE 000pYA0BaHUE JIJIsl TPOBEAECHUS HAOIIOACHUH,
VU3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTueckas padora
«Mcnonb30BaHue pa3IUYHBIX METOJOB MIPU U3YUYEHUH KUBBIX CHCTEM).

Tema 3. buoJiorusi KjieTku

Krerka — cTpykTypHO-(DYHKIIMOHANIbHAS €IMHUIIA KUBOTO. MIcTOpHS OTKPBITHS
kietku. Pabotst P. 'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lneiiaen,
P. BupxoB). OCHOBHbIE MOJIOKEHUSI COBPEMEHHOUN KJIETOYHOU TEOPHHU.

MeTo1b1 MOJIEKYIISIPHOU U KJIIETOYHOW OMOJIOTHH: MUKPOCKOTIHS,
xpomarorpadusi, d7IeKTpodope3, METO MEUCHBIX aTOMOB, TH(depeHITHATHHOE
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue (pukxcupo8aHHulx KIemox.
OnekTpoHHast MUKpocKonus. Kongokanvhas mukpockonus. Bumanvhoe
(npudicuzHenHoe) uzyueHue Kiemox.

JleMoHCTpauuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K.M.

bap.



Tabnuibt 1 cxembl: «CBETOBON MUKPOCKOI, « DNEKTPOHHBIN MUKPOCKOI», «cTopus
Pa3BUTHUSA METOJIOB MUKPOCKOITUI.
O6opynoBaHuE: CBETOBOM MUKPOCKOII, MUKPOIIPENApaThl PACTUTEIbHBIX, )KUBOTHBIX U
OakTepuanbHbBIX KIETOK.
IIpakTnueckas padora
«M3yueHnue METOI0B KJIETOUHOM OMosioruu (Xpomarorpadus, 31ekTpodopes,
muddepenunansaoe neHTpudyruposanue, [11IP)».
Tema 4. Xumuueckasi Opranu3anus KJICTKH

XHUMUYECKHI COCTAB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMHUKPO3JIEMEHTHI. Boia
U €€ poJIb KaK paCTBOPUTEIIS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperysiiuu. MuHepalibHbIe BEIIECTBA KIETKH, UX OHoJorndyeckas poiib. Poib
KaTUOHOB ¥ aHUOHOB B KIJIETKE.

Opranuueckue BeniecTra kieTku. buonornyeckue nonumepsl. benku.
AMUHOKHUCIOTHBIN cocTaB 6enkoB. CTpyKTypbl OeKOBOI MoseKybl. [lepBuunas
CTpyKTypa Oemnka, menTuaHas CBA3b. BropuyuHas, TpeTHuHas, YSTBEPTUIHAS CTPYKTYPHI.
Henarypanus. CpoiictBa 6enkoB. Knaccudukarus 6enkoB. buonornyeckue GyHKIIMN
0enkoB. [lpuonul.

VYrineroabl. MoHOCaxapubl, JUcaxapuabl, OJIUTocaxapuiabl U nmojaucaxapuasl. OOmuii
IJIaH CTPOCHUS U (PU3UKO-XHMHUYECKHUE CBOMCTBA yriieBo10B. buonornyeckue GyHKIIMU
YIJIEBOJIOB.
Jlununel. I'unpodunsHo-THApOodoOHBIE cBOMcTBa. Knaccudukamus Tunuaos.
Tpuraunepuabl, GocPoaumuabl, BOCKH, CTepouibl. buonorunueckue GyHKIUN JTUTUIOB.
OO01mue cBoiicTBa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh, CHIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJIYITPOHUIIAEMOCTb.
Hyxneunossie kucnotsl. JJHK u PHK. Crpoenue HykinenHOBbIX KUCIOT. HykneoTuabl.
[Tpuaun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoiinas
cnupanb. Mectonaxoxaenue u ononorunueckue Gpynkunu JJHK. Buasr PHK. Oynkunun
PHK B kieTke.
Crpoenune monekynbl AT®. Makpospruueckue cBsizu B MoJiekyiie ATO.
buonornueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, UX (DYHKIIMH B
KIetke. /{pyeue nykneozuompugocgpamor (HTD). CexBenuponanue [JHK. Memoouw:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOTNEOMUKU.
CrpykTypHas Ouoyiorusi: OMOXUMUYECKUE U OMOPU3NYECKHUE UCCIEIOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJIEKYI. Modenuposarue cmpykmypol u )yHKYULL
OUOMONIEeKy U ux Komniexkcos. Komnvromepnuiii ousaiin u opeanuyeckull Cunmes
OUOMOIEKYTL U UX HENPUPOOHBIX AHATIO208.

JleMOHCTpauuu
IToptpetsi: JI. ITonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep,
C. Ilpy3unep.
[wnarpammel: «PacnpeneneHne XMuMAYECKUX SJIEMEHTOB B HEKUBOUM MTPUPOIE»,
«Pacnpenenenne XUMUYECKUX FJIEMEHTOB B )KUBOU MPUPOJIEN.
Tabnuie! u cxemsl: «Ilepuoauyeckas Tabnuia XUMUYECKUX dJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJIbI», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpOeHHE MOJIEKYJIbI OeNKay,
«CTpyKTYphl 0€1KOBOI MOJIEKYJIbDY, «CTpOE€HHE MOJIEKYJT YTIeBOAOBY, «CTpoeHue
MOJIEKYJ JIMIUAOBY, « HykiienHOBBIE KUCTOTHDY, «CTpoeHne Monekyabl ATD.



O6opynoBaHue: XUMUYECKas MOCYAa U 000pyI0BaHUE.
JlabopaTtopHas pa6ora «OO0Hapy)eHUE OCIKOB C MTOMOIIBbIO KAYE€CTBEHHBIX PEAKITHI.
JlabopaTopHasi padora «VccnenoBanne HyKJIE€MHOBBIX KUCTIOT, BBIICJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.
Tema 5. CTpoenue u QyHKIUM KJICTKH

Tunel KJIETOK: yKapuoTHUecKas U npokapuoTuieckas. CTpyKTypHO-
(GbyHKUHOHATBHBIE 00pa30BaHUs KIETKH.
Crpoenue npokapuoTnueckoi kietku. Knerounas cteHka 6akrepuit u apxei.
Oco0eHHOCTHU CTpOEHUs reTepoTPOPHON U aBTOTPODHON MPOKAPHUOTUUECKUX KIIETOK.
MecTo 1 poJib IPOKapPHOT B OMOIIEHO3aX.

Crpoenue 1 PyHKIIMOHHUPOBAHUE dyKapruOoTUUECKON KieTku. [Ima3smarnueckas
MeMOpana (rmasmanemMma). CTpyKTypa mia3MaTuieckod MemOpansl. TpaHcopT
BEIIECTB Yepe3 TIa3MaTHIECKy0 MeMOpaHy: maccuBHbIN (quddy3us, oonery€HHas
i y3ust), akTUBHBIN (IEPBUYHBIN U BTOPUYHBIA aKTUBHBIA TPAHCIIOPT).
[Tonynponumraemocts MeMOpanbl. PaboTa HaTpHii-kaineBoro Hacoca. DHAOIUTO3:
MUHOLUTO3, Paronutol. Ik301uTo3. Knetounas crenka. CTpykTypa U GyHKIIMH
KJIETOYHOM CTEHKU pacTeHUil, rpuOOB.

[uromna3ma. [{uto3ons. Llutockener. /J[Buxkenue uuromiazmsl.  OpraHouibl
kjeTkd. OTHOMEMOpaHHbIE OPraHOMIbI KJIETKHU: dHAoMIa3mMaTruueckas cets (JI1C),
anmapart ['oJb/KH, TM30COMBI, UX CTpoeHue U GyHKIKU. B3auMocBsi3b
OJTHOMEMOPAHHBIX OPraHOU OB KJIeTKU. CTpOEHHUE TPaHyIIPHOTO PETUKYITyMa.
Mexanuszm nanpaenenus oenxos ¢ 11C. Cunte3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maaxuii (arpanyJisipHbIN) HI0TUIA3MATUYECKUN PETUKYITYM.
Cekperopnas ¢yHkuus anmnapata ['onsmku. Mooduguxayus benkos 6 annapame
Tonvoorcu. Copmupoexa benxos 6 annapame 1 onv0ocu. TpaHCTIOPT BELIECTB B KIETKE.
Bakyonu pacturenpHbix KieToK. Knetounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUIBI KJIETKH: MUTOXOHJIPUU, TIIIACTUIBI.
IIpoucxoorcoenue mumoxonopuu u niacmuo. Cumodbuoeenes (K.C. Mepeorcrkosckuu, JI.
Mapeynuc). Ctpoenue u GyHKIUU MUTOXOHApUM U tuiactui. [lepBudyHbie, BTOpUYHBIE U
CJIOHBIE MIACTUABI (POTOCUHTE3UPYIOIMIMNX FYKAPUOT. XJIOPOILIACThI, XPOMOILIACTHI,
JICUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue U GyHKIIMH HEMEMOpPaHHBIX
OpraHOUOB KJIETKU. PuGocomsl. Ilpomescymounvie chunamenmol. MUKporIaMeHTHI.
Axmunosvie mukpoguramernmsi. MpIIEUHbIE KIETKU. AKMUHOBbLE KOMNOHEHMbL
Hemblueunslx Kiemox. Mukporpyoouku. Kinetounsiii ientp. CTpoeHue U TBUKEHUE
KTYTUKOB M pecHu4YeK. MukpoTpyOouku nuroriazmel. LlenTpuons. berxu,
aAccoyuupoB8antvle ¢ MUKpouIameHmamu u Mukpompyoouxamu. Momopnovie 6enxu.

Anpo. Ob6onouka spa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKA, UX CTPOCHUE U
(GyHKuuu. AnepHelil 0e1KoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PaCOIOKEHUE XPOMOCOM
B MHTEp(DA3HOM sA1Ipe. Jyxpomamun u cemepoxpomamun. beaku XxpoMaTuHa — THCTOHBI.
Jlunamura s0epHoti 060104KU 8 Mumo3se. HoepHulti mpancnopm.

Krnerounslie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTUTEeNbHOM, )KUBOTHOM, TPUOHON).

JlemoHCcTpauuu
[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.



Tabnuibl u cxembl: «CTpOCHHE SyKapUOTHUECKOM KIIETKN», « CTpOeHHE )KUBOTHOMN
KJIETKN», « CTPOCHUE PACTUTEIBHOMN KIETKNY, « CTpOCHHE MUTOXOHIPUNY, «SIapoy,
«CTpoeHue MpoKapuOTUYECKOU KIETKI.

O6opynoBaHu€e: CBETOBOM MUKPOCKOI, MUKPOIIPENApaThl PACTUTEIbHBIX, J)KUBOTHBIX
KJIETOK, MUKpOIIpenapaThl OaKTepralbHbIX KJIETOK.

JlabopaTopHasi padora «l/3yueHue cTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.
IIpakTnuyeckas padora «M3yyeHue CBOMCTB KJIECTOYHOM MeMOPaHbD).
JlabopaTopHasi padora «VccnenoBanue mia3Moian3a U JIeTia3MoJin3a B paCTUTEIIbHBIX
KJIETKaxX».

IIpakTnueckas padora «/3yyeHue IBHKEHUS HUTOILIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpallleHNe JHEPTUHU B KJIeTKe

AcCUMUITANIAS U TUCCUMUJISIUS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIN U TeTepOTPODHBIN. YdacTue KUCIOPOo1a B OOMEHHBIX
nporeccax. JHepreTuueckoe odecnedeHre KiaeTku: npeppamienne ATO B 0OMEHHbBIX
npoiieccax. DepMeHTATUBHBIN XapaKTep peakiuil KIETOYHOTO MeTaboIu3ma.
(dhepMeHTBI, UX CTPOCHHE, CBOMCTBA U MeXaHu3M JieiicTBus. Kopepmentol. OTianuns
(hepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTopoB. belku-akTUBaTOPHI U OCIKU-
WHTUOUTOPHI. 3aBUCUMOCThH CKOPOCTH (DePMEHTATUBHBIX PEAKIIUNA OT Pa3IuyHbIX
(hakTopoB.

[lepBUYHBINA CUHTE3 OPrAaHUYECKUX BEIIECTB B KJIETKE. DOTOCHHTES.
AHokcuzenHblll U OKcueeHHblld homocunmes y baxmeputi. Ceemocoouparoujue
nuSMeHmul U NUSMEHmMbl PeakyuoHHo20 yeHmpa. Poib XJIOpOIIIacTOB B IIPOLIECCE
dborocunTeza. CBeToBast U TeMHOBas ha3bl. Pomoovixanue, Cs-, Cs-u CAM-munsi
gdomocunmesa. llpogykTuBHOCTH hOTOCHHTE3a. BiusiHue pa3nuunbix (pakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUCHHE (POTOCHUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCUHTETUKOB: HUTPU(PULIUPYIOIINE
OakTepuu, xKene300akTepuu, cepoOaKTEPUH, BOAOPOAHBIC OaKTEpUu. 3HAUCHUE
XEMOCHHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenust. [IpoaykTel OposkeHUs U UX
HCIIOJIb30BaHUE YEIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThI
OMOTEXHOJOTUM B BO30YAUTENH OOJIC3HEH.

AspoOHBIE OpraHU3MBbl. DTarbl SHEPreTUYECKOro oomMeHa. [1loaroroBUTEIbHBIM
aTan. [ nuKonu3 — 6eCKUCIOPOIHOE PACIICTIIEHUE TITFOKO3bI.
buosornueckoe OKUCIEHNUE, WIM KIIETOYHOE JIbIXaHKue. Pob MUTOXOHIpUIA B ITpoLieccax
ounonornyeckoro okucieHus. [luknuyeckue peakuuu. OKUCIUTETHLHOE
bochopunupoBanue. Iuepeus memopannozo epaouenma npomoros. Cunmes ATD:
paboma npomounrou AT@-cunmaszwel. [IpenmymiecTBa a3poOHOTO IMyTH OOMEHA BEIIECTB
niepea anadpoOHBIM. () PEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMoHcTpannu

[Hoptpersr: Jx. [Ipuctiu, K.A. Tumupsszes, C. H. Bunorpaackuit, B. A. DHrensrapar,
IT. Mutuenn, I'.A. 3aBap3uH.

Tabnuiel u cxembl: «DOTOCUHTE3», « IHEpreTUUeckuit 0oMen», «brnocunrtes Oenkay,
«CtpoeHnue hpepMeHTa», « XEeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PYI0BaHUE JJIS IPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.
JlaGopaTopHas padora «/3yuyeHne KaTaTUTUYECKON aKTUBHOCTH ()EpPMEHTOB (HA
puMepe aMUJIa3bl UIIA KaTaaasbl)y.
JlabopaTopHnasi padora «3yueHue pepMEHTaTUBHOTO PaCUICIJICHUS MEPOKCUIA
BOJIOPO/JIa B PACTUTEIIbHBIX U KUBOTHBIX KJIETKAX).
JlabopaTopHasi padora «CpaBHeHHE MPOIECcCOB (POTOCUHTE3a U XEMOCHUHTE3a».
JlabopaTopHasi padoTa «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.
Tema 7. Hacaencreennass uH(popManus ¥ peaju3anus e€ B KJIeTKe

Peakuun matpudHoro cunTesa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO CHHTe3a. Peanm3anius HacieacTBeHHON nHpopMaruu. ['eHeTHIeCKuii Ko,
ero ceorcrtBa. Tpanckpumnius — Matpuudblil cuate3 PHK. [IpuHuune! Tpanckpunumu:
KOMILIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTh. Cospesanue
mampuynwvix PHK 6 sykapuomuuyeckoti knemxe. Hexooupyrowue PHK.

Tpanciauus u e€ stansl. Yuactue TpancnoptHsix PHK B OnocunTese Oenka.
VYcnoBus Ouocunresa 6enka. KonupoBanre amuHokuciot. Poias pubocoM B OMOCHHTE3E
Oesnka.

Coepemennvle npedcmasieHus 0 cmpoeruu 2enog. Opranuszanusi reHomMa y
MIPOKAPUOT U DYKAPHUOT. Perymsius akTUBHOCTH T€HOB y MpokapuoT. [ unoresa onepoHa
(®. KakoO, XK. Mano). MonexyasapHble MexaHuzmMvl IKCNPECCUu 2eH08 Y IYKapuom.
Ponb xpomamuna 6 pecynayuu pabomel 2enos. Perynsuns 0OMEHHBIX TPOLIECCOB B
kiieTke. Kierounslii romeocras.

Bupycsl — HekneTouHble (OPMBI )KH3HU U 00JIUTaTHBIE Tapa3uThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHbIl YUK
JIHK-cooeporcawux supycos, PHK-codeporcawux supycos, bakmepuoghacos. Obpamnas
MPAHCKPUNYus, peeepmasa, UHmezpasd.

Bupycurie 3a601eBanus yenoBeka, KUBOTHbIX, pactenuit. CIIN, COVID-19,
COIMAIbHBIE U MEUIIUHCKUE MPOOJIEMBI.
buoungopmamuka: unmezpayus u ananuz 6onvuiux maccusos («bigdatay)
CMPYKMYPHbIX Ouosocuyeckux 0annvlx. Hanomexunonoeuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.

JlemoHCcTpauuu
[Toptpetsl: H.K. Konbuos, /.. IBaHOBCKUI.
Tabnuiel u cxembl: «buocunTes 6enkay, «I'eHeTnyeckuit Kooy, «Bupyco»,
«bakrepuodarmy.
IIpakTnueckas padora «Co3anre MOJEIIA BUPYCA.
Tema 8. ZKu3HeHHbIN HUKJ KJICTKU

Kietounsrit 1TuKI1, €ro mepuosl u peryisiusa. Matepdasza u MuTos.
Oco0eHHOCTH TPOLIECCOB, TpOTEKatoUMX B HHTep(dase. [loaroroBka KieTku K
nenenuto. [IpecunreTnyueckuii (MOCTMUTOTUYECKHI), CHHTETUYECKHUI 1
MOCTCUHTETUUECKUH (MPEMUTOTUYECKUI) TIeprOo/ibl UHTEP(Da3bI.

Martpuunsiit cunte3 JJHK — permukanms. [punnune! permmkanuun JTHK:
KOMIUIEMEHTAPHOCTh, TOJIYKOHCEPBAaTUBHBIM CUHTE3, aHTUMIAPATIIIETLHOCTh. MexaHu3m
pemmkamuu [JHK. Xpomocomsl. Ctpoenne xpomocom. Teaomepsl U TeroMepasa.



XPpOMOCOMHBIN HAOOP KIETKU — KapUOTHUIIL. JIUTUIONIHBIN U TaTUIOUIHBIA HA00PbI
xpoMocoM. ['oMostornunbie XpoMocoMbI. [10710BbIE XpPOMOCOMBI.

Henenue kineTku — MuTo3. CTaAuu MUTO3a U IPOUCXOISAIIUE B HUX MPOIECCHI.
Tunel Mmuto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHUE MUTO3A.

Perynsuust MUTOTHYECKOTO LIUKJIA KIETKU. [Iporpammupyemas kiaeTouHas
ru0enp — anomnTos.

Kinerounoe siipo, XxpoMocoMbl, (hyHKITMOHATIbHAS TeHOMUKA. Mexanuzmbi
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kiemox. «l{ugposas knemxay
— buoungopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIIEMKU.

JemoHcTpanumn

Tabmuiel 1 cxembl: « KU3HEHHBINH UK KIETKH», «MuTo3y, « CtpoeHue
xpomocom», «Pemukanus JJHK». ®enepansnas pabouas nporpamma | buonorus. 10-11 knaccsr
(yrmyGnéHHbIN ypOBEHB)

OG6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOTIpenapathl: «MUTO3 B KJIeTKax
KOpEIIIKa JTyKa.

JlaGopaTopHasi pabora «3ydueHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEenapaTaxy.
JlabopaTtopnas paGora «HabmoaeHre MuTO3a B KJIETKaX KOHYMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKPOIIPENAPATaX ).

Tema 9. CTpoenue u GQyHKIUM OPraHU3MOB

buonorunyeckoe paznooOpazue opranu3MoB. OTHOKIETOUYHBIE, KOJIOHUATBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oc00EHHOCTH CTPOCHUS U KUZHEIEATCTLHOCTH OTHOKJIETOUYHBIX OPTaHU3MOB.
bakrepun, apxen, OqHOKJIETOYHBIC TPUOBI, OJJHOKICTOYHBIE BOJIOPOCIH, TIPYTHUE
npoTucThl. KoNOHMaIbHbIE OPraHU3MBL.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaH!, OpraHbl U CUCTEMBI
opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocras.

Txanu pacteHuil. Tunsl pacTUTENBbHBIX TKaHel: oOpa3zoBaTeIbHAasl, TOKPOBHAs,
MPOBOIAIIAs, OCHOBHAsA, MeXaHnueckas. OCOOCHHOCTU CTPOEHUsI, PYHKIIUMI U
pAacHoJIOKEHUS TKAHEN B OpraHax pacTCHUMU.

TKaHU )XMUBOTHBIX U YEJIOBEKA. THUIIBI )KUBOTHBIX TKAHEW: ANIUTEIINAJIbHAS,
COEJIMHUTENbHAS, MbIllIeuHas1, HepBHasi. OCOOCHHOCTH CTpOoeHUs, QYHKIMHA U
pacmoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIEe U T€eHEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHoOB WBOTHBIX U 4eoBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranuzmoB. Kapkac pactenuit. CkeneTbl OJIHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy kHbIll 1 BHYTpeHHMH ckeneT. CTpOEHHE U THUIIBI
COEIMHEHUS KOCTEM.

JIB>KEeHME OpraHnu3MoB. JIBHYKEHNE OJTHOKJIETOYHBIX OPTraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BUKEHNE MHOTOKJIETOYHBIX PACTEHUN: TPOITU3MBI U HACTHUHU.
JIBI>KeHME MHOTOKJIETOUHBIX )KMBOTHBIX U U€JIOBEKa: MbIIIeUHas cucreMa. Pedekc.
CkeleTHbBIE MBIIIIIBI U UX padoTa.

IIutanue oprann3moB. [lornoiieHue Boabl, YIJIEKUCIIOrO ra3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [Iutanne KUBOTHBIX. BHYTPHUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. [lutanne mo3BOHOUYHBIX KUBOTHBIX. OTAEIBI MUILIEBAPUTEIIHLHOTO
TpakTa. [InmeBapurenbHble xkenesbl. [IneBapurenbHas cucTeMa 4eioBeKa.



Jpixanue opranu3MoB. JIpixanue pactenuil. /[pixanue »uBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe apixanue. JlpixaTenbHasi TOBEPXHOCTD.
2’KabepHoe u nérouHoe Apixanue. /[prxaHue MO3BOHOYHBIX JKUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE YCI0KHEHUE CTPOCHUS JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JlprxaTenpHas cucTEMa 4esioBeKa. MexaHn3M BEHTWISIUMU JIETKUX Y NTUL U
MJIEKOTIUTaIOMuUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEMIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTCHUU.
TpaHcnopt BelecTB y )KMBOTHBIX. KpoBeHOCHas crucTteMa u €€ opransl. KpoBeHocHas
CUCTEMA MO3BOHOYHBIX KMUBOTHBIX U YesioBeKa. Cepilie, KpOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOparieHus. IBOIIOIMOHHBIEC YCIOXKHEHUS CTPOCHUSI KPOBEHOCHOM
CUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaiia u e€ peryssiusi.

Brinenenue y opranusmosB. Beinenenue y pacteHuii. Beigenenne y s)kUBOTHBIX.
CoxkpatutenbHbie Bakyoau. Opransl BeieaeHus. OuibTparus, cekperus u oopaTHoe
BCAChIBaHNE KaK MEXaHU3MbI PaOOThI OPTaHOB BhiiesieHNs. CBS3b TIOJIOCTH TEJIa C
KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMHU. BblieieHre y TO3BOHOYHBIX JKMBOTHBIX U
yenoseka. [louku. Ctpoenue u pyHkunoHupoBanue Hegppona. OOpa3zoBaHuE MOUHU y
YEJI0BEKA.

3amuTa y OpraHm3MoOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MOB. CIIOpBI
OakTepui U UCTHI MPOCTEUIITNX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa macCUBHOM M XUMUYECKOM 3aIUThI. DUTOHLIHIBI.
3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3allATA
opranusma ot 6one3neil. UMMyHHas cuctema dyenoBeka. KieTouHslil u ryMopanbHbIN
UMMYHUTET. BpoKaEHHBIN 1 TpuoOpeTEéHHBIN ciennpuyeckuii UMMyHUTET. Teopus
KIIOHAJIbHO-ceekTuBHOrO nMMyHuTeTa (I1. Dpnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHpie OTBETHI OPraHUu3MOB. POJIb BpOXKIEHHOTO HIMMYHUTETA B Pa3BUTUHU
CUCTEMHBIX 3a00JICBaHUM.

PaznpaxxumocTs u perynsiuus y opranu3moB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazapaxuMocCTh U peryJisinus y pacTeHUM.
PocroBble BeliecTBa U X 3HAYCHHUE.

Hepsnas cucrema u peduiekTopHasi peryJssius y >kuBoTHbIX. HepBHas cucrema
1 €€ OTAEINbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
OTaesnbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pediiekropHas ayra.
be3ycnoBHbIe U yCI0BHBIE PEDICKCHI.

I'ymopanbHast peryyisiius U SHIOKPUHHAS CUCTEMA JKUBOTHBIX U YEJIOBEKA.
7Kenesbl 3HIOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBrEe rOpMOHOB. B3anMocCBA3b
HEPBHOM M SHIOKPUHHON cucteM. [ mnoranamo-runoduszapHas cucrema.
JleMoHCTpauuu
[Toptper: N.11. [1aBnos.

Tabnue! u cxembl: «OTHOKJIETOYHBIE BOAOPOCTNY, « MHOTOKJIETOUHBIE BOJIOPOCIIH,
«bakrepun», «IIpocrenmmuey, «Opranbl HIBETKOBBIX pACTEHUIN», « CHCTEMBI OPTaHOB
MMO3BOHOYHBIX )KUBOTHBIX», « BHyTpeHHEE CTpOEHNE HACEKOMBIX», « TKaHU paCTEHUI»,
«KopHeBble cucteMbl», «Ctpoenue credns», «CTpoeHue JIMCTOBOM MIACTUHKI,
«Txanu )kUBOTHBIX», «CKeIEeT uenoBekay, «lInmmeBapurenbHas cucremay,
«KpoBeHocHas cucteMay, «/lpixaTenpHas cucremay, « HepBHas cucremay, «Koxay,
«MBplleuHas cucteMay, «BpiaenurenbHas cucteMay, « JHIOKPUHHAS CUCTEMAaY,



«Ctpoenue Mbip», «MIMMmyHuteT», « KumeunononoctHeie», «CxemMa NUTaHUS
pacTeHuit», «KpoBeHOCHbIE CUCTEMBbI IO3BOHOYHBIX KUBOTHBIX», « CTPOCHHE TUIPBI»,
«CtpoeHue maHapun», « BHyTpeHHee cTpoeHHe T0KI€BOro uepBs», « HepBHas
cucrtema pbio», «HepBHas cuctema Jsrymkn», « HepBHas crucreMa npecMbIKarOIUXC»,
«HepsHnas cucrema nruiy, «HepBHas cuctema miekonutarouux», «HepBHas cucrema
yesnoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIpenapaThl OJJHOKIETOYHBIX
OpraHU3MOB, MUKpOIIpenapaThl TKaHE!, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE IK3EMIUISIPbl KOMHATHBIX PAaCTeHHM, repObapuu
pacTeHH pa3HbIX OTJEJIOB, BIAXKHbIE IpenapaThl )KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX,
KOJUIEKIIUU OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000PYI0BaHUE IS
JEMOHCTPALIMY [TOYBEHHOI'O ¥ BO3AYIIHOTO NUTAHUS PACTEHUI, PACIICTICHUS
Kpaxmaja 1 OeJIKOB MoJ JeHCTBHEM (epMEHTOB, 000PYJ0BaHUE I JEMOHCTPALIUU
OMBITOB 110 U3MEPEHUIO )KUZHEHHOW EMKOCTHU JIETKUX, MEXaHU3MAa JIbIXaTeJIbHBIX
JBUKEHUI, MOJIESTU TOJIOBHOTO MO3ra Pa3Iu4HbIX )KUBOTHBIX.

JlabopaTopHas padora «l/3yueHne TkaHEH paCTEHUI.

JlaGoparopHasi padora «3ydyeHue TKaHEe KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHue OpraHoB [IBETKOBOI'O PACTEHUS».
Tema 10. PazmHoXeHHe M pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrofioe (BKJIK0Yasi BEreTaTUBHOE) U
noJioBoe. Bujpl 6ecnosioro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJISALUS, (pparMeHTaius,
KJIOHUPOBAHHE.

ITonoBoe pazmHosxkeHue. [TosioBbIe KIETKHU, WK raMeThl. Melo3. Ctaauu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. brosiornueckuii CMbIC
Melo03a 1 0JIOBOTO Iporecca. Melo3 U ero MecTo B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzapoapiieBoe pasBurue. [ 'amerorenes y xKuBOTHBIX. [10J10BBIE KENE3BI.
OOpa3oBaHue U pa3BUTUE NOJIOBBIX KiIeTOK. CiepMarorene3 u ooreHe3. CTpoeHue
ITOJIOBBIX KJIETOK.

On100TBOpEHNE U AMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3).

OMOpHOJIOTHS — HAyKa O PAa3BUTUHU OPraHU3MoB. Mopgoeenes — 00Ha uz 2nasHvix
npobaem smopuonocuu. Konyenyus mopghoeenos u mooenu mopghozcenesza. Craguu
AMOpUOTeHe3a KUBOTHBIX (Ha nmpuMepe Jsrymku). Jpoodnenue. Tunst apodrienus.
Jemepmunuposanrnoe u HedepmunupoganHoe opobnenue. bracmyna, munv 6nacmyn.
Oco0OeHHOCTH APOOJICHUS MIIEKOIIUTAIOIMINUX. 3apO/IbIIIEBBIC TUCTKU (TACTPYIISIIHS).
3akJiaJjKka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe BIusiHKME YacTeil
pa3BUBAIOLIETOCS 3apobliiia (AMOpUOHATbHAS UHAYKIIUS ). 3aKIaKa IJIaHa CTPOEHUS
JKABOTHOT'O KaK pe3yJIbTaT UEPAPXUUECKUX B3AUMOACHCTBHAN I'eHOB. BiusHue Ha
AMOPHUOHAIBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbI.

PocT u pa3BuTHE KUBOTHBIX.

[TocTamOpuonanbublil iepuo. [Ipsimoe u HenpsiMmoe pa3Butue. PasButue ¢
MeTaMop(o30M y OECIIO3BOHOUYHBIX U MTO3BOHOYHBIX KMBOTHBIX. bronornueckoe
3HAYEHHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHS, X paclpocTpaHeHue B pupoe. Turbl
pocTa KUBOTHBIX. DAKTOPBI PEryJIALMN POCTA JKUBOTHBIX U yenoBeka. Ctaguu



MOCTAIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U 4yenoBeka. [leprnoapl oHTOreHe3a
yenoBeka. CTapeHne U CMEepPTh KaK OMOJIOTHUYECKUE MPOTISCCHI.

Pasmuoxxenne u pazputue pactenuid. ['amerodur u ciopodur. Meiios B
KU3HEHHOM LIUKIJIe pacteHui. OOpa3zoBanue crop B mpolecce meio3a. ['amerorenes y
pacteHnii. OTUIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. JIBOMiHOE
OIUTOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHuE U pa3BUTHE CEMEHHU.
MexaHu3Mbl peryJIAaiuyd OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JlemoHCcTpauuu

IToptpetsl: C.I'. HaBamun, X. [lIneman.

Tabnuue u cxeMbl: «BereratuBHOe pa3MHOXKEHUE», « TUTIBI 0€CIIONoro
pa3MHOXKEHUs», «Pa3MHOKEHUE XJIaMUOMOHA/IbI», « Pa3MHOKEHHE 3BIIICHBDY,
«Pa3MHO)XeHue Tuapel», «Meio3», «XpoMocoMmbl», «['aMmeTorenesy», «CTpoeHue
AUIEKIIETKU U criepMaTo3ouia», « OCHOBHBIE CTaIuu OHTOTreHe3ay, «lIpsimoe u
HENpsIMOE pa3BUTHUEY, «Pa3BUTHE MANCKOTrO KyKa», «Pa3Butue capanum», «Pa3zsurtue
JATYLIKWY, «/BOMHOE OIJI0I0TBOPEHHE Y IBETKOBBIX pacTeHU», « CTpOeHUE CEMSH
OJTHOJIOJIBHBIX U IBYJIOJIbHBIX PACTEHUI», «KW3HEHHBIN UK MOPCKOM KaITyCThI»,
«KW3HEHHBIN TUKI MXa», «KU3HEHHBIN UK HATOPOTHUKAY, « JKM3HEHHBIN IIUKII
COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SIMIIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHUS JIATYILIKNY.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKPOIIPETIapaTaxy.

IIpakTHueckas padora «BpIsiBlIeHHE NIPU3HAKOB CXOJICTBA 3aPOBIIIECH TO3BOHOYHBIX

YKUBOTHBIX).

JlabopaTopHasi padora «CTpoeHre OpraHOB Pa3MHOKEHHUSI BBICIIIUX PACTCHUIN.
Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U U3MEHYHUBOCTH

OpPraHu3MoB

HcTopus cTaHOBIEHUS U Pa3BUTHS T'€HETUKH Kak Hayku. Pabotsl I'. Menpgens, I
ne @pusa, T. Moprana. PoJib 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHU I'€HETUKHU. PaboThI
H.K. Konbniosa, H.. BaBunosa, A.H. benozepckoro, I'./[. Kapneuenxko, FO.A.
Oununyenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHBIEC T€HETUYECKHUE MMOHITUA U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHbIC T€HBI, ATbTEPHATUBHBIC TPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN MTPU3HAK,
rOMO3UI0Ta, TeTEPO3UT0Ta, YACTAsL TUHUS, THOPUABI, TeHOTHI, (eHoTu. OCHOBHbBIE
METO/Ibl TEHETUKHU: THOPUIOTOTUYECKUMA, IUTOJIOTUIYECKUH, MOJICKYJIISIPHO-
T€HETHYECKHM.

JleMoHCTpauuu

[Toptpetst: I'. Mennens, I'. ne @pus, T. Mopraun, H.K. Konsuos, H.. Basuios, A.H.

benozepckuii, I'.J]. Kapnedenko, 0. A. ®unmumuenko, H.B. Tumodees-PecoBckuii.

Tabnuie!l u cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIIUBAHUS.

JlabopaTopHnasi padora «/lpo3oduna kak 00bEKT TCHETUYECKUX UCCIICIOBAHUIN.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. [lepBriii 3akoH MeHnaens — 3akoH
eanHoo0pasus THOpUJIOB repBoro nokosieHus. [IpaBuio qomunupoBanus. Bropoi



3aKOH MeHiens — 3aKOH paculIeIyICHHs TPU3HaKoB. L{uToornueckrne OCHOBBI
MOHOTHOPHIHOTO CKpeluBaHus. | umores3a 4ucToThl ramMer.

AHanuzupytoniee ckpemuBanue. [IpoMexyTouHbIi XapakTep HacieI0BaHU,.
Pacmieruienre npu3HakoB IIPU HEMTOJIHOM JOMUHUPOBAHUU.

JurnOpuaHoe ckpemBanue. TpeTuil 3akoH MeHenst — 3aKOH HE3aBUCHUMOT0
HacJeI0BaHUs MPU3HAKOB. L{uTomornueckre OCHOBBI IUTUOPUTHOTO CKPEITUBAHUS.

CuemuieHHoe HacieaoBaHue npusHakoB. Pabotel T. Moprana. CrienieHHOe
HAaCJIEJOBAaHUE I'€HOB, HAPYLIEHUE CLETUICHUS MEXy T€HaMU. XPOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBIN MEXAaHU3M ONPENEIECHUS M0J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. | 'OMOramMeTHbIN U reTeporameTHsii noil. ['eneTnyeckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEILUIEHHBIX C ITOJIOM.
I'enoTun kak uenoctHas cucrema. [ienoTponuss — MHOKECTBEHHOE JEUCTBUE I'€HA.
MHOK€eCTBEHHBIN ajenu3M. B3anmoaencTBrue HeauiebHbIX TEHOB.
KommnementapHocts. Onucras. [lonmnmepus.

I'eneTMYECKMI KOHTPOJIb PA3BUTHS PACTEHUM, dKUBOTHBIX U YEJIOBEKA, A TAKKE
(hU3MOIOTHYECKHUX MPOIECCOB, MOBEICHUS U KOTHUTUBHBIX PyHKIMNA. ['eHeTHyeckue
MEXaHU3Mbl CHMOHOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH — Mapa3uT» U
«XO031UH — MUKpOOHOM». [ 'eHeTnYecKre acrieKThl KOHTPOJIS U U3MEHEHUS
HACJIeICTBEHHOW MH(OpPMALUU B MTOKOJICHUIX KJIETOK U OPTaHU3MOB.

JemoHcTpanumn
[Toptpetsr: I'. Mengens, T. Mopras.
Tabmuiel 1 cxembl: «IlepBoIil 1 BTOpoi 3aKkoHbI Menaemns», « Tperuii 3akoH MeHaens,
«Ananusupyrolee ckpenmpanmney, «Hemomnoe nqommuaupoBanuey, «ClemnieHHoe
HACJIeIOBaHUE MPU3HAKOB Y apo30duiby, «I'eHeTuka nonay, «Kapuotun yenoBekay,
«Kapuortun apozoduiby, «Kapuorun nruiib», « MHOKECTBEHHBIN aJUICIIA3ZMY,
«B3anMoIeiCTBUE TEHOBY.
OO6opynoBaHue: MOJENb Js1 AEMOHCTPALMU 3aKOHOB €IMHO00pa3usi TMOPHI0B MIEPBOTO
MTOKOJIEHUS U PACILEIICHNS] IPU3HAKOB, MOJAEIb I IEMOHCTPALIMM 3aKOHA
HE3aBUCHMOT0 HACIENOBAaHUs IPU3HAKOB, MOJIEIIb JUJISL JEMOHCTPALIMN CLIETUIEHHOTO
HaCJIeI0BaHUsI PU3HAKOB, CBETOBOM MUKPOCKOM, MUKpoIipenapar: «/Ipozoduiiay.
IIpakTnyeckas padora «/3ydyeHue pe3yabTaToB MOHOTMOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.
IIpakTnueckas padora «/3ydyeHue pe3yabTaToB AUTMOPUIHOTO CKPEUTUBAHUS Y
JPO30(UITBI.

Tema 13. 3aK0HOMEPHOCTH H3MEHYNBOCTH
BaumoeiicTBue reHoTHIIA U Cpelibl pu (popmupoBaruu GpeHoruna. U3MEeHINBOCTH
npu3HakoB. KauecTBEHHbIE U KOJMYECTBEHHBIE IPU3HAKU. BUAbI H3MEHYMBOCTH:
HEHACJICICTBEHHAS U HACJIEICTBEHHAS.
MoaudukanronHast ”3BMEHYUBOCTh. Posib cpenbl B popMrupoBaHUU MOAU(DUKAIIMOHHON
n3mMeHunBocTu. Hopma peakium npusHaka. BapyuanmoHHbIiN psig 1 BapualOHHas

kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKALMOHHON U3MEHUYUBOCTH. Denepanbhas
pabouas nmporpamma | buosorus. 10—11 kimaccsl (yriyOaEHHBIH YPOBEHB)

I'enoTunuueckass N3MeHYUBOCTH. CBOMCTBA TEHOTUIIMYECKON N3MEHUHNBOCTH.
Buipl reHOTHITHYECKOW N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHASI.



KomOnHaTHBHAS N3MEHIMBOCTH. MeiO03 M TI0JIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON N3MEHUYMBOCTH B CO3IaHUU
TeHETHYECKOTO pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanmoHHasi U3MEHUYUBOCTh. BUJIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHbIE U UHAYIIMPOBAHHBIE MyTalluU. S aepHbIie 1
HUATOILIa3MaTuYeckue Mytanuu. COMaTUYECKUE U MOJIOBbIE MyTaluu. [IpuyunHbl
BO3HUKHOBEHHUS MyTallii. MyTareHsl U UX BIUSHUE HA OPTraHU3MBI.
3aKOHOMEPHOCTHU MYTAIlMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacneacTBeHHo n3aMeHunBocTH (H.M. BaBuion). BHesnepHas ”3aMEeHYMBOCTD U
HACJIEICTBEHHOCTb.

Inueenemuxa u 3NULEHOMUKA, POTb INUSEHEMUYECKUX PaKmopos 8 HAc1e008aHUU U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpauuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H.I1. BaBuios.

Tabmuibl 1 cxeMbl: «Buasl B3MEHIHBOCTHY, «MoauduKamoHHass N3MEHUYUBOCTHY,
«KoMOuHaTuBHAs U3MEHUUBOCTHY, «Melo3», «OmnoaoTBopenney, «I'eHeTuyeckue
3a00JIeBaHUs YesIoBEKa», «Buabpl MyTanuiny.

O06opynoBaHue: )KUBBIE U TepOapHbIE IK3EMILISPbI KOMHATHBIX PACTEHUMN, PUCYHKH
(boTorpadun) )KUBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHYUBOCTH.

JlabopaTopHasi padora «lccnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHOM
n3MeHYuBOCTU. [locTpoeHne BapraliMOHHOTO psifia U BApUAlMOHHOW KPUBOM.
[Ipaktuueckas padora «MyTtanuu y Apo30duiibl (Ha TOTOBBIX MUKPOIIpENaparax).
Tema 14. I'eHeTHKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoHas mporpaMmma UcciieJoBaHus TeHOMa
gemoBeka. MeTo bl M3y4YeHUs TeHeTUKH YeIOBEKA: TeHEAIOTHICCKHM, OJTM3HEIIOBHIH,
HUTOT€HETUYECKU U, TOMYJIALIMOHHO-CTATUCTUYECKHAM, MOJIEKYJIIPHO-TEHETUYECKU .
CoBpeMeHHOE Onpe/IeNICHHE TeHOTHUIIA: OJHOT€HOMHOE CEKBEHUPOBAHHKE,
TEHOTUIIMPOBAHKE, B TOM 4unciie ¢ nomoulpto [1I[P-anann3sa.

Hacnencreennbie 3a001eBanus 4esioBeka. [ eHHbIE 1 XpOMOCOMHBIE OOJIE3HU
yesoBeka. bosie3Hn ¢ HacIeICTBEHHOW MPEAPACION0KEHHOCThIO. 3HAUCHUE
MEJIUIIMHCKON T€HETHUKH B MPEJOTBPAICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHU
yesoBeKka. MeIMKO-reHeTUYECKOe KOHCYIbTupoBanue. CTBosioBbIE KiIeTKU. [loHsITHE
«TEHETUYECKOTO Tpy3a». ITUYECKUE aCTIEKThl UCCIIEAOBAHUM B 001aCTH
pEIaKTUPOBaHUsI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetrueckue GpakTOPhI MOBBIIICHHON YYBCTBUTEIIBHOCTH YEJIOBEKA K
bu3HYEeCKOMY U XMMHYECKOMY 3arpsi3HEHHIO OKpY Karoien cpebl. | 'eHeTnyeckas
MIPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHCTpauuu
Tabnune! u cxemsl: «Kapuotun dyenoBekay, «MeToIbl U3YyUEHUSI TEHETUKU YEJIOBEKaY,
«I"eHeTnueckue 3a00J€BAHUS YETOBEKAY.
IIpakTuyeckas padora «CoCTaBIEHHE U aHAIU3 POJOCIOBHOMNY.
Tema 15. Cennekunst Opranu3sMoB

JloMecTukanus v cenekus. 3apoxKICHUE CEIEKIMUA U TOMECTUKALIMU. Y YEHUE
H.U. BaBunosa o [{eHTpax mporCXOXKIEeHUS K1 MHOTO0Opa3usl KyJIbTYPHBIX PaCTCHUI.
Ponb cenexuuu B co31aHUM COPTOB PACTEHUM M OO )KUBOTHBIX. CopT, Iopoja,



mTaMM. 3aKOH TOMOJIOTHYECKHX PAJIOB B HAcCJIeACTBEHHON n3menunBoctu H.1.
BasuioBa, ero 3HaueHue IS CEISKITMOHHON pabOoThI.

MeTonb! ceneKumoHHOW padoThl. FICKyCCTBEHHBII OTOOp: MacCOBBIN U
WHMBUAYaJbHBIA. DTalbl KOMOMHAIIMOHHOW ceneKiuu. VcnbiTanne nporu3BoauTeNei
10 MOTOMCTBY. OTOOp 10 T€HOTHUITY C IOMOUIBIO OLIEHKH (DEHOTUIIa TOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nmomoIbio ananusa JIHK.

W ckyccTBEHHBIN MyTareHe3 Kak MeToJ] CEJICKIIMOHHOU pa0oThl. PaauanuoHHbIi u
XUMUYECKUN MyTareHe3 Kak HICTOUHUK MYTallui y KyJbTYPHBIX (POPM OpraHU3MOB.
Hcnonb3oBaHue TEHOMHOTO PEAAKTUPOBAHMS U MeTOI0B pekomOuHanTHbIX JJHK mms
MOJIYYEHHUSI UICXOJTHOTO MaTepHalia Jijisl CEJIEKIUU.

[Tonyyenue nonuriou10B. BHyTpuBuaoBas rudpuanszaius. bauskopoacTBeHHOE
CKpeIIMBaHue, Wik UHOpUAUHT. HepoicTBEeHHOE CKpeIIMBaHue, WK ayTOPUTUHT.
['eTepo3uc u ero npuuuHel. Micrnonas3oBaHue reTepo3uca B cesnekuuu. OtnanéHnas
rubpuan3anus. [Ipeomonenune O6ecrioaust MEXXBUIOBBIX THOPHUIOB. JloCcTHKEHNUS
CEJICKIIMM PACTCHUMN U KUBOTHBIX. « 3€1E€HASL PEBOIIOYUSLY.

CoxpaHeHuEe U N3yYEHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX
JUKUX POAUYEH 1Jisl CO37aHuUsl HOBBIX COPTOB U TUOPUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIIOBbIX HCUBOMHBIX 8 YETIAX )Y UUIEHUS]
Cyuecmeyowmux u coO30anusi HO8blX Nopoo, MUHULL U KPOCCO8, 8 MOM YUCe C
NpUMEHEHUEeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedo8blx uoetli U
NepCneKmuBHbIX MexXHON02ULL.

JlemoHCTpauuu

[Toprpersr: H.W. Basuiios, 11.B. Muuypumn, I'./l. Kapnieuenxko, IL.I1. Jlykpssaenko, b.JI.

Acraypos, H. bopnoyr, JI.K. benses.

Tabmuibl 1 cxeMbl: «LIeHTpBI TPOUCXOKIECHUS U MHOTOOOpa3Hst KyJIbTYPHBIX

pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSA0B B HACIEICTBEHHON N3MEHYHBOCTHY,

«MeTtonbl cenekuumny, «Otnanéunas rudpuauzamnusy», «MyTareuesy.

JlabopaTopHast padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUI U OPOJ JOMAIITHUX

JKUBOTHBIX).

JlaGoparopHasi pabora «/3yueHrne METO0B CEJICKIINU PACTCHUI.

IIpakTnueckas padora «lIpuBrUBKa pacTeHHID.

Ikckypeusi «OCHOBHBIE METO/IbI M IOCTUKEHUS CEIEKIIMU PACTEeHHUI U )KUBOTHBIX (Ha

CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (pepMY, COPTOMCIIBITATENbHBIN YYaCTOK, B

TETUTMYHOE XO35UCTBO, B JIAOOPATOPHIO arpPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».
Tema 16. buoTexHoJI0THA U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, UCTIONIH3yEMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBBIC
KyJIbTYPbI, MUKPOOPTAHU3MBI, UX XapaKTePUCTUKA. TpaauiinoHHass OMOTEXHOIOTHS:
xJ1e00IeueHNe, MOTyYeHUE KUCIOMOJIOYHBIX TPOIYKTOB, BUHOCIIHE.
Muxkpobuonornyeckuid cuaTe3. OOBEKTbl MUKPOOHOJOTMYECKUX TEXHOJIOTUH.
[TpousBoicTBO O€Nika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHue TEXHOJIOTUM U MHCTPYMEHTOB LIEJIEHANPABIEHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C IEJIBbIO TTOTYy4YE€HUS OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIINECS B MPUPOAEC OMOCUHTETUYECKUE MTYTH.



Knerounas nHxenepusi. MeTo1bl KyJIbTYpbI KIETOK U TKAHEH PACTCHUH U
*KUBOTHBIX. Kpnobanku. ComaTudeckas rTHOpuaIu3aiusi 1 COMaTUIECKUN SMOPHOTEHES3.
Hcnonp30BaHue ramionioB B CENEKIMU PACTEHUN. [[onyuenue MOHOKIOHANbHbIX
anmumen. Mcnonv3o6anue MOHOKIOHANbHBIX U NOTUKIOHAILHBIX AHMUMENL 8 MeOuyuHe.
M cKycCTBEHHOE OIIIOA0TBOPEHHE. PEKOHCTPYKIIMS SAULEKIETOK U KIOHUPOBAHHE
YKUBOTHBIX. METOJl TpaHCINIaHTALUU AJIep KIETOK. TexHonozuu 0300posieHus,
KYTbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHOINCEHUS CENbCKOXO3AUCTNEEHHBIX
KYbmyp.

XpoMOCOMHas U TeHHast MHKeHepus. VICKyCCTBEHHBI CUHTE3 I'€Ha U
koHcTpyupoBanue pekomouHanTHbIx JJHK. Cozoanue mpanceennvix opeanusmos.
JlocTrKeHus 1 NepCleKTUBbl XPOMOCOMHOM Y TEHHOW MHXXEHEPUHU.  DKOJOTHYECKUE
U 3TUYECKHUE MPOoOJIeMbl FTEHHON MH)XKEHEPHH.

Menunuackue ouorexnonoruu. Iloctrenomuas nudponas meaumuHa. I[TIP-
TUarHocTrka. MeTtaboJIOMHBIN aHaIN3, TEHOIIECHTPUYECKUI aHAIU3 TIPOTEOMa YeTIOBEKa
JUIS1 OLIEHKH COCTOSIHMS €r0 310pOBbsl. cnonb30BaHne CTBONOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OnonHxeHepus Uil pa3paboTKU (pyHIaMEHTAIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTUH, CO3JaHNsI KOMIJIEKCHBIX TKaHEH COYETAHUEM TEXHOJIOTUM
TPEXMEPHOTO OMONIPUHTUHTA U cKadoaaArHTra U1 perieHus 3a1au
MEPCOHATIU3UPOBAHHON MEIULINHBL.

Coznlanue BEKTOPHBIX BAKIUH C 1I€JIbI0 00ecreYeHUs KOMOMHUPOBAHHOM 3aIUThHI OT
Bo30Oyauteneit OPBU, ycraHoBIEeHHE MOJIEKYJISIPHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUS
PHK-conepsxaiux BUpycoB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUs YEJI0BEKa U
KUBOTHBIX.

JleMoHCTpauuu

Tabmuis! u cxeMmsbl: «/cnoip30BaHne MUKPOOPTaHU3MOB B IIPOMBIILIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHxkeHepus», «[ eHHass HHXKEHepUsD».

JlabopaTopHasi padora «/3yueHrne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnuyeckas padora «llomyyeHne MOIOYHOKHUCIBIX ITPOTYKTOBY.

IKCKypcust «bHOTEXHOIOTUS — BaKHENIIAs IPOU3BOAUTENBHAS CHIIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO)Y.



IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'NMN HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA
JINUHOCTHBLIE PE3YJIBTATHI

®I'OC COOQO ycranaBnuBaeT TpeOOBAHMS K PE3yJIbTaTaM OCBOEHUS
00y4YaroImuMHCs MPOTPaMM CPEIHET0 00111er0 00pa30BaHuUs: JIUUYHOCTHEIE,
METANPEIMETHBIE U MTPEIMETHBIE.

B cTpyKType TUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS ITPOTrPaMMBbI 110 OMOJIOTHUH
BbIJICJICHBI CJIICAYIOLINE COCTABIISIOIINE:

0CO3HaHHUE O0YYAIOITUMHUCST POCCUMCKON IPaKIaHCKON WIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOONPEACIICHUIO, HATMUNE
MOTHBAIIMU K 00YUEHHUIO0 OMOJIOTHH, [IeJICHANIPaBICHHOE PAa3BUTHE BHYTPEHHUX
yOCKICHUHN JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAUITHI
pa3BUTHs OMOJIOTUYECKOTO 3HAHUSI, TOTOBHOCTh U CIOCOOHOCTH O0YYarOIIUXCS
PYKOBOJICTBOBAThCSI B CBOEH JAESATEILHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU,
MPUCYIIUMU CUCTEME OMOJIOTMYECKOr0 00pa30BaHUsl, HATMYUE TPABOCO3HAHUS
HKOJIOTUYECKOUN KyIbTYpPbl, CIOCOOHOCTH CTaBUTD 1I€JIU U CTPOUTH KU3HEHHBIE TIIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTPAMMBbI 110 OMOJIOTHU JOCTUTAIOTCS B
€MHCTBE YU4eOHOU U BOCIIUTATEIbHOU JIEATEIbHOCTH B COOTBETCTBUH C
TPaIUIIMOHHBIMUA POCCUUCKUMU COIUOKYJIBTYPHBIMHU, ICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MpPaBUIaMU U HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOBOCITUTAHUS
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIIMN JTUYHOCTH, NATPUOTHU3MA U YBAXKECHUS K
3aKOHY M IIPABOMNOPSIIKY, YUEIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3AUMHOTO
yBa)X€HUsI, OEPEIKHOTO OTHOIIEHUS K KYJbTYPHOMY HACJIEIUIO0 U TPAAUIIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoja Pocculickon denepanuu, Ipupoae U OKPYKarolmen
cpene.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOro npeaMera « buonorus» JoIKHbI
OTpa)kaTh TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS
c(hOopMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOU 1IEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOITUX
TPaIUIIMOHHBIM [IEHHOCTSIM POCCUICKOTO OOIIECTBA, paCIIMPEHUE )KU3HEHHOTO OIbITa
Y OIbITa JICSITEILHOCTH B MIPOLECCE pean3alliid OCHOBHBIX HAIPABJICHUM
BOCIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAAHCKOMN MO3UIIMU 00YHAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00s13aHHOCTEH, YBAXKCHHUE 3aKOHA U
MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOU TBOPUECKOU ACATEILHOCTHU MPU CO3JIaHUH YUESOHBIX

MIPOEKTOB, PEIICHNU YYECOHBIX 1 MMO3HABATEIbHBIX 3a]1a4, BHITOJIHEHUN OMOJIOTHYECKUX

DKCIICPUMEHTOB; denepanbHas pabouas nporpamma | buonorus. 10-11 knaccst (yriry6néHnblit

YPOBEHB)
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CIIOCOOHOCTD OIPEIEATh COOCTBEHHYIO ITO3HITUIO 110 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHUE YUNUTHIBATh B CBOMX JICUCTBHUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU U
COIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPY/IHUUECTBY B IIPOILIECCE COBMECTHOTO BBHITIOJIHEHUS YUCOHBIX,
MO3HABATEIBHBIX M UCCIIEA0BATEIBCKUX 3a/a4, YBOKUTEIHLHOTO OTHOIICHUS! K MHEHHUIO
OMMOHEHTOB MIPU 0OCYKJIEHUU CTIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COICPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IAaTPMOTUYECKOT0 BOCTIUTAHUS:
c(hOpMHUPOBAHHOCTH YYBCTBA YBOKECHHS K CBOEMY HApOJIy, YyBCTBA
OTBETCTBEHHOCTH Iiepea PoauHou, ropnoctu 3a CBOM Kpau, CBOK PoinHy, CBOU S3BIK U
KYJbTYpY, MPOILIOE U HACTOsAIIEe MHOTOHAIIMOHATILHOTO Hapoja Poccuu;
LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U TAMSITHUKAM IPUPO/IBI,
JTOCTHXKEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLICHUBATH BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJIECHUE U PA3BUTHE
OMOJIOrvM, TOHUMAHUSI 3HaYEHUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO O0IIIECTRA;

ujenHas yoexx 1I€HHOCTh, TOTOBHOCTH K CITy>KeHUIO0 U 3anure OTeuecTna,
OTBETCTBEHHOCTh 32 €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
OCO3HaHHWE TYXOBHBIX LIEHHOCTEW pOCCUIUCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATHUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUHU C TPAAULUSIMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIICHUIH;

MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JICUCTBUSI KUBOUW MPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) puzuveckoro BocnuTaHus, GopMupoBaHUs KYJAbTYPbI 310POBbA U

3MOIMOHAJILHOIO 0JIaronoJay4ns:

MOHUMAaHKE M pealn3allns 3JJ0POBOro ¥ 6€301acHOro 00pa3a KU3HU (3I0POBOE
MUTAaHUE, COOTIOJICHUE TUTUEHUYECKUX TIPABUII U HOPM, COATaHCUPOBAHHBIN PEKUM
denepanbHas pabouas nporpamma | buosnorus. 10-11 knacce! (yriay6néHHblil yposens) 3aHATHMN U
OTJIbIXa, peryJisipHasi (pu3nyeckas akTUBHOCTD), OEPEXKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY
310POBbBIO;

MMOHUMAaHME IIEHHOCTH MPaBWJI UHIUBUYAJIBHOTO U KOJUIEKTUBHOTO O€3011aCHOTO
MOBE/ICHUS B CUTYAIUSX, YTPOKAOIINUX 3J0POBBIO U KU3HU JIOICH;



OCO3HAHHUE IMOCIECTBHN M HEMPHUATHS BPEIHBIX IPUBBIYCK (YIOTPEOISHUS AIKOTOJI,
HapKOTUKOB, KYPEHUS);
6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IIEHHOCTU MacTepCTBa, TPYAO0JII00HE;

FOTOBHOCTh K AKTUBHOM JIE€SITEIbHOCTH TEXHOJOTHYECKON U COLIMATIbHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TIIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3IMuHbIM cepaM mpodecCUOHATILHON JIeATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIN BRIOOP OyayIIei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC
KW3HCHHBIC TUJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH TEI€CO00pa3HOE OTHOIICHNUE K MPUPO/IC KaK UCTOUYHUKY KU3HH
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS AKOJOTHUUECKOMN KyJIbTYpbl: MPUOOPETEHUE ONBITA IIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MTOCJIEICTBUMN ISl OKPYIKAIOIIEH CPEIbl;

OCO3HAHHUE II100aTbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel ux
pelieHus;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOPETaEMbIE TTPU U3YUEHNUU OUOJIOTUY 3HAHUS U
YMEHHUSI TIPH PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM ITPUPOIOTIOIH30BAHHEM
(cobmroieHre IpaBUJI TOBEJICHUS B TIPUPO/IS, HAIIPABJICHHBIX HA COXPAaHEHHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Orocdepsr);

AKTUBHOE HENPUATHE AECUCTBUH, MPUHOCIIIUX BPE OKPYKAIOIIEA IPUPOTHOU
cpelne, yMeHHe MPOTHO3UPOBATh HEOIArONPHUsITHBIC SKOJIOTUIECKUE TTOCIIEICTBUS
NPEeANTPUHUMAEMBIX JICMCTBUN U MIPEAOTBPAIATh UX;

HaJU4YUe Pa3BUTOr0 HKOJIOTUUECKOTO MBIIUICHUS, IKOJIOTUYECKON KYIbTYPHI,
OMbITA JIEATEIIbHOCTH SKOJIOTHYECKONW HAMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMM B TI0O3HABATEJILHON, KOMMYHUKATUBHOU U COLIMAIBHOM MPAKTUKE, TOTOBHOCTHU K
Y4acTHUIO B IPAKTUUECKOMN ACATEILHOCTH IKOJOTHUECKON HAMIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;
COBEPILICHCTBOBAHUE SI3IKOBOM M UMTATEIBLCKON KYJIBTYPbl KaK CPEACTBA

B3aUMO/JICMCTBUSI MEXK Y JIFOJBbMH U TTO3HAHUS MUPA; Denepanbuas pabodas nmporpamMma |
buonorus. 10-11 xnaccsl (yriay6néHHbIN ypOBEHb)



NOHUMAaHUE ceMpUKH OUOJIOTHHN KaK HaAyKH, OCO3HAHUS €€ POJIU B
dbopMHPOBaHUN PAITMOHATIEHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH TIEJIOCTHOTO
MIPEICTABIICHUS 00 OKPYXKAIOMIEM MUPE KaK O €AMHCTBE TMPUPOJIBI, YeTIOBEKA U
oO0IIeCTBa, B TO3HAHWY MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JJII COBPEMEHHOM [UBUITN3AIINN:
o0ecIteYeHusT HOBOTO YPOBHS Pa3BUTHS MEIHUIIMHBI, CO3aHUE TICPCIICKTUBHBIX
OMOTEXHOJIOTHIA, CITOCOOHBIX PEIIaTh PECypCHBIC TPOOIEMBI PA3BUTHS YEIOBEUYCCTRA,
MOMCKa MyTeH BhIX0/a U3 II100aIbHBIX SKOJIOTHYECKUX MPoOiieM U obecTieueHus
nepexoja K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATLHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJIOTHYECKUX 3HAHUHN B IEJISIX
MOBBIMICHUS OOIIIEH KYJIbTYpPhl, €CTECTBEHHO-HAYYHOU ITPAMOTHOCTH, KaK COCTAaBHOM
JacTH (PYyHKIIMOHAITBHON TPAMOTHOCTH 00y4aromuxcs, GOpMHUPYEMON MPU N3YICHUN
Omooruy;

MOHMMAaHUE CYIIHOCTH METOJIOB TTO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCITOJIH30BATh MOJTy9YaeMble 3HAHUS JIJIs aHATIN3a U 00BSICHCHUS
SBJICHUM OKPY KAIOIIEr0 MUpPa U NMPOUCXOAIINX B HEM U3MEHEHUH, YMEHUE AeiaTh
000CHOBaHHBIC 3aKITIOYEHHUS HA OCHOBE HAYYHBIX (DaKTOB M UMECIOIIMXCS JAHHBIX C
EJTBIO TTOJTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEBHO UCTIONB30BATh OMOJIOTMYECKHIE 3HAHUS TSI
penieHust mpo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHHE [IECHHOCTU HAYYHOM JESTEIIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U
WCCJIEIOBATEILCKYIO IEATeTbHOCTh MHANBUAYAILHO U B TPYIIIIE;

TOTOBHOCTh ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
caMm000pa30BaHUI0, K AKTUBHOMY TOJYyYEHUIO HOBBIX 3HAHUU 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YUeOHOTO npeameTa «buomorus»
BKJIFOYAIOT: 3HAYUMBIE JIJIs1 (HOPMHUPOBAHUSI MUPOBO33PECHHS 00yJarOIIHXCS
MEXIUCITUTUTMHAPHBIE (MEXKITPEIMETHBIC) O0IIEHAYYHBIC TTOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHPA U CIEIU(GUKY METOI0B ITO3HAHMS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJIICHUE, ITPOIIECC,
CUCTEMa, HAyYHBIN (aKT, MPUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHNe, HAOMIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHbIE
y4eOHbIe TeUCTBUS (MIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
oOecrneunBaromue popmMupoBanue GyHKIIMOHATBHONW TPAaMOTHOCTH M COITUATTBLHOM
KOMITETCHIIUHA 00YYaIONUXCsl; CIOCOOHOCTh 00YYaIOIIMXCS UCTIOh30BAaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MEPOBO33PEHUECKIE 3HAHUS U YHUBEPCAIbHBIC yIeOHBIC

JICUCTBHUS B MO3HABATEIBHON U COLUAIBHON MPAKTUKE. DenepanbHas paboyast mporpamma |
buonorus. 10—11 knacce! (yrimy6aEHHBIN YPOBEHB)



B pe3ynbraTe u3yueHus OM0IOruM Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus y
oOy4aromierocst 0yayT copMUpOBaHBI TIO3HABATEIIbHBIC YHUBEPCAIbHBIC YUSOHBIC
JENCTBYSA, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YICOHbBIC TCHUCTBUS, PETYIATUBHBIC
YHUBEpCaJIbHbIE YUeOHbIE IEUCTBUS, COBMECTHAS I€ATEIbHOCTD.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE AeiiCTBUSA
ba3oBble Jorn4eckure 1eicTrBus:

CaMOCTOATENHHO (POPMYITUPOBATH U AKTYaJIU3UPOBATH IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh IPU OCBOCHUY 3HAHUM MPUEMBI JIOTUYECKOTO MBIITUICHHUS
(ananuza, cCUHTE3a, CPABHEHMSI, KIIaCCU(PUKAIINK, 0000IICHMS ), pACKPHIBATH CMBICIT
OMOJOTUYECKUX TIOHITHH (BBIICISTH UX XapaKTEPHbIC TPU3HAKH, YCTAaHABIUBATDH CBSI3U
C IPYTUMH TIOHSATHUSIMH);

OTIPEIEISITH TIENIH JeATEHLHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX
TOCTKECHUSI, COOTHOCUTD PE3YJIbTATHI JACATEIHHOCTH C TTIOCTABICHHBIMHA LIETISIMU;
UCII0JIb30BaTh OMOJOTMYECKUE MOHATHUS JUIsl OOBSICHEHUS (DAKTOB U SIBJICHUH KMBOM
PUPOIBL;

CTPOUTH JJOTHYCCKUE PACCYKIACHUS (MHAYKTHBHBIC, TEAYKTUBHBIC, TT0
aHAJIOTHH ), BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pACCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKJITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICJIbHBIE CPEICTBA JIJIsl IPEICTABIICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUI B M3y4yaeMbIX OUOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTHUBOPEUUI
Pa3HOTO POJia, BBISIBIICHHBIX B PA3TUYHBIX WH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh MJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a UMEIOIITUXCS
MaTepHAbHBIX M HEMATePUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IICIISIM,
OIICHUBATh PUCKU TIOCIIEIACTBUHN JACATEIHHOCTH;

KOOPAMHHUPOBATH U BHITIOTHATH padOTy B YCIOBUAX PeaIbHOTO, BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareabcKue 1eiiCTBUS:
BJIAJIETh HABBIKAMHU y4€OHO-HCCIIEIOBATENbCKOM 1 MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMH pa3peuieHust mpoosieM, ClioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUs] MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IUYHbIX METOJIOB
MO3HAHUS,
WCIIOJIb30BAaTh PA3IMYHbIE BUbI JEATEILHOCTH 110 TTOJYYSHUIO HOBOTO 3HAHUS, €T0
WHTEPIpPETalUU, TPEoOPa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIIHsIX, B TOM YHCIIE
IIPY CO3/IaHUH YYCOHBIX M COITUATBHBIX TTPOEKTOB;
dbopMHpPOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHATUSIMHU U METO/IAMH;
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4u B 00Pa30BATEIbHOM JIESITEIIbHOCTH U

JKM3HCHHBIX CUTYyaluAX; @enepanbHas pabodas nporpamma | buonorus. 10-11 kimaccst
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BBISIBIISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaIM3UPOBaTh 3a7a4y,
BBIJIBUTATH TUIIOTE3Y €€ pelIeHNs, HAaXOUTh apTyMEHTHI JIJIS IOKA3aTEIhCTBA CBOUX
YTBEPXKICHUM, 3a1aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;

aHAJTM3UPOBATH MOJIYYEHHBIE B X0JI€ PEILICHUS 3a]1a4u PE3YIbTAThl, KpUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBIN OTIBIT;
OCYUIECTBIISITH 1€JICHANPABIEHHBII MOUCK MEPEHOCca CPEJICTB U CIIOCOOOB JACHCTBUS B
po(ecCUOHANBHYIO CPEy;

yMETh IEPEHOCUTD 3HAHUS B TIO3HABATEIBHYIO U IPAKTUYECKYIO 00J1aCTH
KU3HEIEATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTrHHAIBHBIC MTOIXObI U PEIICHHUS], CTABUTH
poOJIeMBI U 3a/1a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.
Pa6Gora c nndopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(MOPMAITUH (TEKCTE YU4eOHOTO
1ocoOusl, HAy4YHO-TOMYJISIPHOU JIUTEPATYPE, OMOIOTMUECKUX CIOBAPsIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHaTu3UpOBaTh
MH(pOpMAILINIO PAa3IUUHBIX BUJOB U (HOPM MPEACTABICHUS, KpUTUUYECKH OLICHUBAThH €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTH;

dbopMyIUpOBaTH 3aMPOCKHI U MPUMEHSTH PA3JIMYHBIC METO/IbI IIPHU MIOUCKE U
otbope Ouosorunueckor nHPopMaru, He0OXOIUMOM TSI BBITIOJIHEHUS YUEOHBIX 33J1a4;

IpUOOPETATH OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO BEIOUPATh ONTHUMAIBHYIO (POPMY MPEICTABICHUS
Oounonorndyeckoit nHGopMaKK (CXeMbI, TpapUKH, JUATPAMMBI, TAOTUIBI, PUCYHKH U
Apyroe);

MCIIOJIB30BaTh HAYYHBIN SI3BIK B KaU€CTBE CPEICTBA MpU padboTe ¢
Oounonornyeckoil HHGOpPMAaLME: NPUMEHITh XUMHUECKHE, PU3NYECKUE U
MaTeMaTUYECKHUEe 3HAKU U CUMBOJIBL, (HOpMYJIbl, a00peBUaTypy, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH;

BJIJIETh HAaBBIKAMHM PACIIO3HABAHUS U 3aIIUTHI HHPOpMAIIIH,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE AeCTBUS
OO0menne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4acTBOBATH B
JIMAJIOTe WK TUCKYCCHUU TI0 CYIIECTBY 00CYyX)AaeMOi TeMbl (YMEHUE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATh CY’KJICHHUSI OTHOCUTENIHLHO BBIMOJHEHUS MIPeAjiaraeMoi 3a1auH,
YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIINI APYTUX YUYACTHUKOB JUAJIOra Uin
JIUCKYCCHUU); ®enepaibhas pabouas nporpamma | buosorus. 10—11 knaccsl (yriyGnéHHbIH yPOBEHD)



pacno3HaBaTh HeBepOaIbHBIE CPEJCTBA OOIIEHNUSI, TOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MIPEANMOCHUIOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYAIIHH,

YMETh CMATYATh KOH(JIUKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3JIMUHBIMU CIOCOOAMU OOIIEHUS U B3aUMOIEUCTBUS, IOHUMATh
HaMEPEHHUS APYTUX JIIOACH, IPOSBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOU popme HopMyTUpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

CoBMecTHAasl 1eATEJIbHOCTD:

NOHUMATh U MCIO0JIb30BATh MPEUMYIIECTBA KOMAHIHOW U UHIUBULYTBHOM
paboThI IPH peIIeHUH OUOTOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN yIeOHOM 3a1a4H;
BBIOMPATh TEMAaTUKY U METO/bl COBMECTHBIX JCHCTBUHN C yUETOM OOITUX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0TO YieHa KOJUICKTHUBA;

MPUHUMATH 11U COBMECTHOM JIEATEIbHOCTH, OPTraHU30BbIBATH U
KOOPJMHUPOBATH JICUCTBUS MO €€ TOCTHKEHUIO: COCTABIIATH IIJIAaH JICUCTBUM,
pacrpeensaTh Pojid ¢ Y4ETOM MHEHUM YYaCTHUKOB, 00CYKIATh PE3yIbTaThl
COBMECTHOM paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKJIa/Ia M KAXKJOTO yYaCTHUKA KOMaH/ bl B OOIIIHIA
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

Mpeuiaratb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C NTO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUECKOE MTOBEJICHUE B PA3JTUUHBIX

CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YHUBEpPCAJIbHbIE YYeOHbIE NeiiCTBUS
Camoopranusanus:

MCIIO0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS BBISIBJICHUS POOJIEM U UX PEIICHUS
B J)KU3HEHHBIX U YUEOHBIX CUTYAIIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIC
YCTAHOBKH B CBOMX JICUCTBUSAX U MOCTYMKAX MO OTHOILICHUIO K )KUBOUW MPUPOJIE, CBOEMY
3I0POBBIO U 3J0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITEJILHO OCYILIECTBIISATh [TO3HABATEIBHYIO IE€SITENbHOCTD, BBISBIIATH
po0IeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIHLHOM
JEATEIIbHOCTH U )KM3HEHHBIX CUTYalUsX;

CaMOCTOSATEILHO COCTABIIATH IJIAH PEIICHUS MPOOTIEMBI ¢ YIETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIIMsIM;

pacuupsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUI;
JieJaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32
penieHue; denepansHas paboudas nporpamma | buonorus. 10-11 knaccst (yriyOnéHHbIN ypOBEHbD)



OLIEHUBATh IPUOOPETEHHBIHN OTIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOU IPYIUIMH B Pa3HBIX
001acTAX 3HAHUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb:
NaBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIAJIeTh HABBIKAMU MTO3HABATENILHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
NENCTBUN U MBICIIUTEIIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, HCIIOIB30BATh
npu€MbI peIEKCUU 171 OLIEHKU CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILLECHHUS 110 UX
CHUKEHHUIO;

IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX NPH aHAJIU3€E PE3yIbTaTOB
NEATEIIbHOCTH;
IIpunsaTHe ceds M APYIrUX:

NPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € IO3ULIUU JPYTOro YeJOBeKa.

MNPEAMETHBIE PE3YJIBTATbHI
[IpeameTHBIC Pe3yIbTaThl OCBOCHUS COJICPIKAHMS YU4SOHOTO IMpeaMeTa

«buonorus» Ha yrayOaEHHOM YPOBHE OPUEHTUPOBAHBI Ha 0OecTieueHre MPoPUIHLHOTO
oOydeHus oOydaronuxcst 6nosorud. OHM BKITIOYAIOT: crielupuIecKue sl OMOJIOTHH
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA 10 OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa3oBaHUIO 3HAHUHN, BUBI IEATEILHOCTH 110 TTOJTYYCHUIO HOBBIX 3HAHUMA U UX
MPUMEHEHUIO B PA3IMYHBIX YUSOHBIX, @ TAKKE B PEATbHBIX JKU3HCHHBIX CUTYAIIHSIX.
[IpenmeTHBIC PE3yNbTATHl IPEACTABIICHBI IO TO/IaM U3YUYEHUS.

IIpeameTHble pe3yabTaThl OCBOEHUS yueOHOro npenmMera «buonorus» B 10
KJIacce JJOJKHBI OTPaKaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUM O MECTE U POJIH OUOJIOTUHU B CUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KApTUHBI MUPA, B
MO3HAHUU 3aKOHOB MPUPOJIBI ¥ PEHICHUU MPOOJIEM PAllMOHAIBHOTO
MPUPOIOTIOIH30BaHUS, O BKIIAJIE POCCUNUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIJICHUE CUCTEMOU OMOJIOTMYECKUX 3HAHUHN, KOTOpask BKIIFOYAECT:
OCHOBOITOJIATAIONINE OMOJIOTUYECKUE TEPMUHBI M TIOHATHS (KU3Hb, KJIIETKA, OPTAHU3M,
MeTa00JIM3M, TOMEOCTAa3, CAMOPETYJISLMS, CAMOBOCIPOU3BEACHHUE, HACIEICTBEHHOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE), OMOTIOTHUECKUE TeOpHH (KiaeTouHast Teopust T.
[IIBanna, M. llIneiinena, P. BupxoBa, XpoMOCOMHas TEOpHS HACIIEACTBEHHOCTH T.
Moprana), yuenus (H.M. BaBuioBa — o ieHTpax MHOrooOpa3us U MPOUCXO0XKICHUS
KYJbTYPHBIX PACTEHUI ), 3aKOHBI (€AMHOOOpa3Hsi TOTOMKOB IEPBOr0 MOKOJICHHUS,
DenepanbHas paboyas nporpamma | buonorus. 10-11 xnaccel (yriy0néHHbIH ypoBeHb) PACILICIICHUS,



YUCTOTHI TaMeT, HE3aBUCUMOTO HacienoBanus ['. Menens, rToMOJIOrH4eCKuX PSI0B B
HacneacTBeHHo nameHunBoctu H.U. BaBunosa), mpuHuuIb! (KOMILIEMEHTaAPHOCTH);

BJIAJICHHEC OCHOBHBIMU METOJIaMH HAyYHOTO ITO3HAHMS, HCTIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEOBAHUSIX )KUBBIX 00OBEKTOB (OMKUCAHUE, U3MEPEHHUE,
HaO0II0/ICHNE, SKCIIEPUMEHT);

yYMEHHUE BBIICIATH CYIICCTBEHHBIC PU3HAKN: BUPYCOB, KIIETOK MPOKAPUOT U
DYKapHOT, OJTHOKJIETOYHBIX H MHOTOKJICTOYHBIX OPTraHU3MOB, B TOM YHCJIE OaKTEPHiA,
rprOOB, PaCTCHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U CUCTEM OPTaHOB
pacTeHul, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB KUZHEIEATEIbHOCTH, MPOTEKAOIINX B
OpraHu3Max PacTEHHM, )KUBOTHBIX U YeJIOBEKa, OMOJIOrMYECKUX MPOIIECCOB: OOMEHa
BEIIECTB (METab0IU3M ), IPEBPAILICHUS SHEPTUH, OPOKEHHUS, aBTOTPO(PHOTO U
reTepoTpo(dHOro TUIIOB MUTaHUs, (POTOCUHTE3a U XEMOCHUHTE3a, MUTO3a, MEH03a,
raMeToreHe3a, SMOpHoreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PAa3MHOKEHUS,
WHIMBUyaJIbHOTO Pa3BUTH OpraHn3Ma (OHTOTeHe3a), B3aMMOICHCTBUS TEHOB,
reTepo3nca, HCKYCCTBEHHOIO 0TOOpa;

YMEHHUE YCTAHABIMBATH B3AaMMOCBSI3H MEKTy OPTaHOUAMU KIIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH U WX (QYHKIIUSIMH, MKy OpTaHaMH U
CHUCTEMaMH OPTaHOB Y PACTCHUH, )KUBOTHBIX M YEIOBEKA U MX (PYHKITUAMU, MEKTY
CHUCTEMaMH OPTaHOB M MX (DYHKIMSAMU, MEXK]Ty dTallaMi OOMEHa BEIECTB, dTaraMu
KJIETOYHOTO ITUKJIA U )KU3HCHHBIX IIMKJIOB OPTaHU3MOB, 3TallaMH SMOPHUOHAIILHOTO
Pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMu cpebl OOUTAHMUS;

YMEHUE BBISBISITH OTJIMYUTENbHBIEC TPU3HAKH )KUBBIX CUCTEM, B TOM YHUCIIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

yMEHHUE UCTIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJISl JOKA3aTEIhCTBA POJICTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT,

yMEHHUE pemaTh OMOIOTHUECKHE 3aa9d, BBISBIATH MPUIMHHO-CIICICTBCHHBIC
CBSI3M MEX]Ty UCCIIETyEMBIMU OMOIOTHISCKUMH MTPOIIECCAMHU | SIBJICHHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJTYYCHHBIX PE3YyJIbTATOB,;

YMEHUE BBINOJHATH Ja00paTOPHbIE U MPAKTHUECKUE pabOThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U J1abOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, POBEPATH UX IKCIICPUMEHTALHBIMU
cpencTBamu, GopMyIupys 11eJIb UCCIEI0BaHMS, aHAIU3UPOBATH MOTYUYEHHbIE
pe3yabTaThl U J€NaTh BHIBOIBI,

yMEHHUE y4acTBOBATh B YU4EOHO-UCCIIEI0BATEILCKON paboTe 1o OMOJIOTHH,
HKOJIOTHUHU ¥ MEJUIIMHE, TPOBOIUMOMN Ha 06a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
MyOIUYHO MPEACTABISITH TOTYUYECHHBIE PE3yJIbTAaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHUE OIICHUBATh ITHUYECKHUE aCTICKThl COBPEMEHHBIX UCCIIEIOBAaHUIN B
o0acTy OMOJIOTUU U MEAUITMHBI (KJIIOHUPOBAHNE, NCKYCCTBEHHOE OTUIOJIOTBOPEHHUE,

HarpaBJICHHOC M3MCHCHUC I'CHOMA U CO3/IaHNEC TPAHCITCHHBIX OpFaHI/ISMOB); ®denepanpHas
pabouas mporpamma | buosorus. 10—11 kmaccs! (yriyOaEHHbBINH YPOBEHB)

YMEHHUE OCYIIECTBIATH OCO3HAHHBINA BHIOOP Oyay1ien mpodeccuoHanbHON
NESTEHLHOCTU B 00J1aCTH OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIICTBA, MUIIIEBOM MPOMBIIUICHHOCTH, YTIyOJsSTh MO3HABATEIbHBIN
WHTEPEC, HAMPaBJIEHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOMIEH TTpodeccun u



IIPOJIOKEHNE OMOJIOTHYECKOro 00pa3oBaHUs B OpraHU3AIUIX CPEIHETO
poeCCHOHAIILHOTO M BBICIIIETO 00pa30BaHMUs.

IIpeameTHsble pe3yabTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 11 kiacce
JTOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTUH B CUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI
MUpa, B O3HAHUU 3aKOHOB MPUPOJIbI U PEIICHUH SKOJIOTHUECKHUX MPOOIeM
YeJIOBEYECTBA, a TAKKE B PEIICHUH BOIIPOCOB PAIMOHAIBHOTO MPUPOIOTIOIB30BAHMS, U
B (h)OpMUPOBAHHUY IIEHHOCTHOTO OTHOLIEHUS K MPUPO/IE, OOIIECTBY, YEIOBEKY, O BKIIaJe
POCCHICKHUX U 3apyOekKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHHUE BIAJCTh CUCTEMOM OMOJIOTHYECKUX 3HAHUHM, KOTOpasi BKIIIOYAET
OnpeieNIeHNUs] 1 TOHUMAHUE CYLIIHOCTH OCHOBOIOJIAralolIuX OMOJIOTHYECKUX TEPMUHOB
Y TIOHSTHH (BHI, DKOcucTeMa, brocdepa), Ononorudeckne Teopuu (IBOIOIIMOHHAS
teopus Y. JlapBuHa, cunTeTHUECKas Teopus 3Boitonnn), yueHnus (A.H. Cesepuosa — o
NyTSIX U HalpaBjieHusx 3poounn, B.M. BepHanckoro — o Ouocdepe), 3aKkoHbI
(renetuueckoro paBHoBecus Jxx. Xapau u B. BalinOepra, 3apoibIieBoro cXojcTaa
K.M. Bbapa), npaBuna (muaumymMma FO. JInbuxa, sKoJIOru4ecKoi mupaMuibl SHEPTHM ),
runotes3bl (Tunore3a «mupa PHK» V. 'unGepta);

yMEHHE BIaJIeTh OCHOBHBIMU METOJIaMHU HayYHOT'O MO3HAHMS, UCTIOJIb3YEMbIMU
B OMOJIOTMYECKHUX HUCCIEAOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM (OIUCAHUE,
U3MepeHue, HaOIIoIeHNE, SKCIIEPUMEHT), CIOCOOAaMU BBISIBIICHUS U OLICHKU
AHTPOIMOTEHHBIX U3MEHEHUN B PUPO/IE;

YMEHHE BBIACIATH CYIECTBEHHbIEC TPU3HAKHU: BUIOB, OMOr€0LEHO30B, SKOCUCTEM

1 6mocdepsl, CTAOMIM3UPYIOMIETO, IBIXKYILETO M Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa, AJUIONATPUIECKOTO ¥ CUMIIATPUYECKOTO BUI000pa30BaHMUS, BIASHHUS
JBUOKYIIUX CHJI SBOJIIOIIMM HA TeHO(GOH]T MOMYJISILIUY, TPUCIIOCOOIEHHOCTH OPraHU3MOB
K cpeie OOMTaHusl, YepeJOBaHUs HAIIPaBIEHUI 3BOJIIOLIMH, KPYTOBOPOTA BEILIECTB U
MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBATh B3AMMOCBSI3U MEXKY MPOILIECCaMU 3BOJIIOLIH,
JBIKYIIMMH CUJIAMU aHTPOIIOr€He3a, KOMIIOHEHTaAMU PA3JIMYHbBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE BBISBISTh OTJIMYUTENbHBIC TPU3HAKH )KUBBIX CUCTEM,
MPUCTIOCOOJIEHHOCTh BUJIOB K Cpejie OOuTaHus, aOMOTUYECKUX U OMOTUYECKUX
KOMITOHEHTOB DKOCHCTEM, B3aUMOCBSI3€H OPraHU3MOB B COOOIIIECTBAX, aHTPOMOT€HHBIX
W3MEHEHUI B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYIO TEPMUHOIOTHIO

Y CUMBOJIMKY JJISI JOKA3aTeJIbCTBA POJACTBA OPTAHU3MOB Pa3HbIX denepanbras paboyast
nporpamma | buonorus. 10—11 xmaccsr (yriayOnEéHHBI ypOBEHB)

CUCTCMATUYCCKUX T'PYIIII, B3BAUMOCBA3HU OPraHnu3MOB U CPCJAbI 06I/ITaHI/I$I, CAUHCTBA
YCJIIOBCUYCCKUX pPacC, H€O6XOI[I/IMOCTI/I COXpPAaHCHHA MHOFOO6pa3I/I}I BHUIOB M 3KOCHUCTCM
KaK yCJIOBHUA COCYHICCTBOBAHUA IIPUPOAbI U YCIIOBCUCCTBA,

YMCHHUC PCIIATh OMOJIOTHYECKHE 3a1a4, BBIABIIATE IIPUYNHHO-CJICICTBCHHEBIC
CBA3HU MCIKIAY HCCIICAYCMbIMU OMOJIOTHYECKUMH ImponccCcaMu M ABJICHUAMMU, ACIIATb
BBIBOJbI U IIPOTHO3BI HA OCHOBAHHWHU ITOJIYYCHHBIX PC3YyJIbTATOB,



yMEHUE BBITIOIHATH Ja00paTOPHBIE U MPAKTHYECKUE pabOThI, COOTIOIATh

npaBuia mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaAHUEM;

YMCHHC BbBIIBUT'aTh 'MIIOTC3bI, IIPOBEPATH UX SKCIICPUMCHTAIIbHBIMU

cpeacTBaMu, PopMyIupysl 1eJ1b UCCIEA0BAHUS, AaHAIU3UPOBATH MOTYyUYCHHbIE
pEe3yAbTaThI U JENaTh BHIBOJIBI,

YMEHHE Y4acTBOBaTh B YU4EOHO-UCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH,

9KOJIOTHH U MCIUIINHE, HpOBOI[I/IMOI\/’I Ha 0a3e MIKOJILHBIX Hay4YHBIX 06H_[€CTB, )51
HY6J'II/ILIHO MNPCACTABIIATDE IMOJIYUCHHBIC PC3YJIbTAaThl HA YUCHHYCCKHUX KOH(l)epeHIII/IHX;

YMCHUC OICHHUBATL THUIIOTE3bl U TCOPHUHU O IIPOUCXOKACHNUHN KU3HU, YCITIOBCKA U

YeJIOBCUECKHX Pac, O MPUUMHAX, TOCIEACTBHIX U CIIOCO0ax MpeA0TBpaIleHUs
riI00aIbHbIX K3MEHEHUH B Onocdepe;

yYMEHHUE OCYIIECTBIISATH OCOZHAHHBIN BBHIOOP Oyayiiel mpodeccuoHanbHON

JESTENHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOAOTIOIH30BAHUS, METUIIAHEI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHUH, CEITCKOTO XO3SMCTBA, MAIIEBON
MIPOMBITIUICHHOCTH, YTITyOJISITh TIO3HABATEIBHBIM HHTEPEC, HATIPABJICHHBIN Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIONIEH Mpodeccun U MPOAOIKEHNE OHOIOTHYECKOTrO
o0pa3oBaHus B OpraHU3aIUAX CpeaHEro npodecCUHOHAIBLHOTO U BBICHIET0 00pa30BaHMUsI.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT'O MATEPHUAJIA (10xnacc)

10xa

Haumenosauue Komnu.
TeM Y4YCOH. MPEIM. 4acoB

IIporpammHoOe conepxaHue

OCHOBHBIE BUBI AEATEIBHOCTH
o0yJaronmxcs

Tema «buojiorusi Kak HAyKa»

1.1

buonorus xak 1
KOMIUICKCHAs HayKa
M YacTh
COBPEMEHHOTO
o01ecTBa

CoBpemMeHnHast OMOJIOTHS —
KOMIUIeKCcHas Hayka. KpaTkas
HCTOPHS pPa3BUTHUS OUOIIOTHH.
Bbuosiornyeckue Hayku u
H3ydYaeMble UMH POOIEMBL.
OyHnaMeHTaNbHbIE,
MIPUKJIATHBIE ¥ TIOMCKOBEIE
Hay4YHBIE UCCIIEOBAaHUS B
OMOJIOTHH.

3HayeHue OHOJIOTUH B
(hbopMUPOBaHUH COBPEMEHHOU
€CTECTBEHHO-HAy4YHON KapTUHbI
mupa. [Ipodeccun, cBsizanHbIC
¢ Onomnorueii. 3HaueHNE
OMOJIOTHH B TIPAKTHYECKON
JIESITEIbHOCTH YEJIOBEKa:
MEHINHE, CETHCKOM
XO03sIICTBE, TPOMBITIIIEHHOCTH,
OXpaHe IPUPOABI.
JdemMoncTpanuu

[loprpersr: ApucToTeNs,
Teodpacr, K. JIlunneii, XK.b.
Jlamapk, Y. [lapsus, V.
I'apseii, I'. Mennens, B.1.
Bepnanckuii, M.I1. TTaBnos,

PackpeiBath conepxanue
TEPMUHOB U MOHSATUH: HAyYHOE
MHPOBO33pEHHE, HAYUHAS
KapTUHA MUPA, HAYYHBII
METO/I, TUIIOTE3a, TCOPHS,
METO/IbI UCCIIETOBAHUSI.
XapakTepu3oBaTh OHOJIOTHIO
Kak KOMIUIEKCHYIO HayKy, €€
MECTO U POJIb CPEeU APYTHX
€CTECTBECHHBIX HaYK.
O1eHMBaThL BKJIAg
OTCUYCCTBEHHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH.
OueHuBaTh pojib
OMONIOTHYECKUX OTKPHITUH 1
HCCIIEJOBAaHUN B pa3BUTHU
HayKU U IPAKTUUYECKOU
JIEeATENBHOCTHU JTIOACH.
[epeuncnsate npodeccum,
CBSI3aHHBIC C COBPEMEHHOMN
Ouomnoruei.

IIpuBoANTE IPUMEPHI
MPaKTUYECKOr0 UCIOIb30BaHUS
JIOCTHKEHUH OUOJIOTHH B
MEJUITNHE, CEITECKOM




N.N. Meunukos, H.W.
Baswuios, H.B. Tumodees-
PecoBckni, JIx. Yorcon, @.
Kpuk, J1.K. benses.
Ta0nuib! u cxembl: «CBs3b
OHMOJIOTHH C IPYTHUMH
HaykaMm», «Cuctema

OMOJIOTHUYECKUX HAYK))

Htoro uacos 1o teme 1 gac
2 JKuBBIC CHCTEMBI U UX U3YUCHUE
2.1 YpoBuH 2 2Kusble cuctemsbl Kak npeaMer | PackpeiBath copepxaHue
OpraHu3alyy KUBBIX n3ydeHus 6uonoruu. CBOHCTBA | TEPMHHOB U HOHSTHHN: JKUBast
CUCTEM JKUBBIX CHCTEM: €TUHCTBO CHUCTEMa, DJIEMEHT,
XUMHYECKOTO COCTaBa, MOJICUCTEMA, CTPYKTYPA;
JUCKPETHOCTh U LIEJIOCTHOCTD, | OTKPBITOCTH, BBICOKAS
CJIOKHOCTD U YHOPSIIOYCHHOCTD | YIOPSA0YEHHOCTb,
CTPYKTYPBI, OTKPBITOCTb, YIPaBIsEMOCTb,
caMOOpraHM3anys, HNEPAPXUIHOCTb.
CaMOBOCTIPOHM3BE/ICHNE, XapakTepu3oBaTb CTPYKTYpY U
Ppa3apaxuMOCTh, CBOMCTBA KHUBBIX CHCTEM,
HM3MEHYMBOCTB, POCT U OTIIMYHXS XMMUYECKOIO COCTaBa
pasBUTHE. 00BEKTOB KUBOW 1 HEKUBOU
JeMoHcTpanumn MPUPO/IBL, OOIIUI TPUHIHIT
TaOauub! u cxembl: «OCHOBHBIE | KJIETOYHOM OpraHu3aiuu
MIPU3HAKYU JKU3HIY, KHBBIX CHCTEM.
«buonoruueckue cucTeMsly, CpaBHUBaTh OOMEHHBIE
«CBoiicTBa )XKMBON MaTepHI» IIPOLIECCHI B HEKUBOU U )KMBOU
MIPUPOJIE; PACKPBIBATH CMBICI
peaknuii MeTadoIu3Ma.
OOBACHATH MEXaHU3MBI
CaMOpETYJISLUY JKUBBIX CHCTEM
Pa3IMYHOTO NEPAPXUIECKOTO
YPOBHSI; paCKpBIBaTh CYTh
MIPUHLIUIIOB
MOJIOKUTEIIHON U
OTpHUIATEIHHON 00paTHON
CBSI3H.
AHanu3upoBaTh CBOICTBa
CaMOBOCIIPOM3BEICHHUS, POCTa U
pasBUTHS OPraHU3MOB
3 Tema «buosorust KIeTkm»
3.1 Uctopus otkpeitTus 1 | 1 Krnetka — cTpykTypHO- PackpeiBath conepxanue

M3yYeHNE KIETKH.
Knerounas teopus

(hyHKIIMOHANBHAS €IMHUTIA
’)KuBOro. crtopust OTKpbITUS
kietku. Paboter P. I'yka, A.
JleBenryka. Knerounas Teopust
(T. lIBann, M. lneiinen, P.
Bupxo). OcHoBHBIE
MOJIOXKEHUSI COBPEMEHHOM
KJIETOUHOH TEOPHUH.
JdemMoHcTpanuu

[oprpertsr: P. I'yk, A.
JleBenryk, T. lIBann, M.
[neiinen, P. Bupxos, K. M.
Bbap.

Oo0opynoBanue: CBETOBOM
MHKPOCKOII; MUKPOIIPENapaThl

TEpPMHMHOB M TIOHATHH: KIIETKa,
OpTaHeIIbl, 3yKapHOTEHI,
MPOKapUOTHI, BUPYCHI,
LUTOJNIOTHS (KIeTOYHAs
OHoNoTHsA), KIETOYHAS TEOPHSI.
XapaxkTepuzoBaTh OCHOBHbIE
3TaIbl

Pa3BUTHS IIMTOJIOTHH KaK HAyKU
1 e€ ohopMIleHHE B KIIETOUHYFO
OHOOTHIO.

[Toka3bIBaTh BKJIA] yUEHBIX-
OHOJIOTOB B H3yUYCHHE
KJIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[TepeuncnsiTh OCHOBHbBIE




PACTUTCIILHBIX, JKUBOTHBIX U
6aKTepI/IaJ'IBHBIX KJIETOK

MIOJIOKEHUS KIETOYHOW TEOpHH,
0OBSICHATH €€ pOJIb B
(hopMHpPOBaHUN €CTECTBEHHO-
Hay4HOH KapTUHBI MUPA.
IIpuBOAMTE 1OKA3aTEIBCTBA
POJIICTBA OPTaHU3MOB C
HCTOIb30BAHUEM IOJIOKECHHUN
KJIETOYHOH TEOPUU

32 Mertobt 1 Meto bl MOJIEKYJISIPHOU U PackpriBaTh conepxaHue
MOJIEKYJISIPHOH 1 KJIETOYHON OHMOJIOTHH: TEPMUHOB U MOHSATHUI:
KJIETOYHOH OMOJIOTHN MHKPOCKOIHS, XpoMaTorpadus, | MUKPOCKOITMPOBaHHE,

35eKTpodope3, METOL MEUEHBIX | MIPUTOTOBJICHUE CPE3O0B,
aToMOB, TU(hepeHIIHAIbHOS nuddepeHInaibHOe
HeHTpU(yrupoBaHue, OKpaliMBaHue, Xxpomarorpadus,
KYJIbTHBHPOBaHUE KJIETOK. anekTpodopes, METOT MEUEHBIX
U3zyuenue urcuposanmnvix aTOMOB, IeHTpu(yrupoBanue,
K1emox. DNeKTPOHHAs METOJ] KYJIbTYPHI KJIETOK U
MUKpocKonus. Konghokarvhas | TKaHEH, METOJ
MUKpockonus. Bumanvroe pekoMmOmHaHTHEIX JTHK.
(npuodicusHenHoe) uzyyeHue XapakTepu30BaTh OCHOBHBIE
KIemox. METOJIbl U3YUEHUS KUBOH
JdemMoncTpanuu npupoasl. I'oToBUTH
Tabmwip! u cxembl: «CBETOBOH | BpeMEHHBIE MUKPOITPETaparsl,
MHUKPOCKOI, «DIEKTPOHHBIN paccMaTpuBaTh UX
MUKpockom, «Mcropus B CBETOBOM MHUKPOCKOII U
Pa3BHUTHUS METOIOB JIeNIaTh ONMCaHHe.
MHUKPOCKOITHI. OOBSCHATH U COONIOATH
Oo0opynoBaHue: CBETOBOH MpaBujIia TEXHUKU
MHUKPOCKOIT; MUKPOTIPENIapaThl | MHUKPOCKOITUPOBAHUS
PaCTHTENbHBIX, )KUBOTHBIX U
0aKTepUATLHBIX KJICTOK.
IIpakTHyeckast padoTa
«/3yueHue MEeTO1I0B
KJIETOYHON Onoiorun
(xpomarorpadus,
anekrpodopes,
mddepeHmanTbsHoe
neHTpudyruposanue, [11IP)»
Wroro vacoB no teme | 2
4 Tema «Xumuueckasi OpraHu3aus KISTKU»
4.1 XWUM. cOCTaB KJIETKH. | 2 XHWMHYECKHNA COCTAB KIETKHU. PackpeiBath conepxanue

Bonaun
MUHEPaJIbHBIE COIU

Makpo-, MUKpO- U
YJIBTPaMHKpPO3JIeMEHTHI. Bona
1 €€ poJIb KaK PacTBOPUTEIS,
peareHra, y4acTue B
CTPYKTYPUPOBAHHUH KIIETKH,
TEIUIOPETYIISILHH.
MuHepalbHbI€ BEIIECTBA
KJIETKH, UX OMOJIOTHYECKas
poib. Ponb kaTHoHOB U
aHMOHOB B KJICTKE.
JdemMoncTpanuu

Huarpammsr: «Pacnpeznenenue
XUMHUYECKUX IEMEHTOB B
HEXUBOH IIPUPOLIEY,
«Pacnpenenenue

TEPMUHOB U IOHSATHUI:
3JIEMEHTBI-ONOTEeHBI, AUIIOIIb,
BOZIOPOJHAS CBSI3b,
THAPOQHUIBHOCTS,
rHApOPOOHOCTE, TYyprop,
MHUHEpaJIbHbIE BEIIECTBA,
Oy(epHbIe CHCTEMBI, aHUOHEI,
KaTHOHBI.

[epeuncnaTh 0COOEHHOCTH
XMMUYECKOT0 COCTaBa KIIETKH.
PasnnuaTte Makpo-, MUKpO- U
YIIBTPAMHUKPO3JIEMEHTEI,
BXOJISIIIIME B COCTaB KUBOTO U
WX POJIb B OpTraHU3Me.
XapaxkTepu3oBaTh CTPOCHHUE U




XAMHUYECKUX DIIEMEHTOB B
JKHUBOU MIPUPOIEY.

TaGIUIEI K CXEMBL:
«Ilepuoamueckas Tabmuia
XUMHYECKUX DIIEMEHTOBY,
«CTpoeHre MOJICKYJIbI BOJIBD»,
«BemecTBa B coctaBe
OpPTraHU3MOBY

CBOMCTBa

BOJIbI; OOBSCHSTH IPUYNHBI €&
0COOBIX CBOMCTB 1 ()YHKIIHH B
KJIETKE.

IToxa3sIBaTh pOJIb KATHOHOB U
AQHMOHOB B 00€CIIEUCHUN
IPOLIECCOB JKU3HEIEATEITLHOCTH
(ocMoperysus, co3aaHue
MeMOpaHHOTO MOTEHIHAaa,
perymsiust paboTsl OEIIKOB),
paboThl Oy(hEepHBIX CHCTEM.
YcraHaBIUBaTh B3aUMOCBSI3b
CTPOCHUS U (PYHKIUH
HEOPraHWYEeCKUX BEIIECTB
KIICTKU

4.2 Opranuueckue Oprannyeckue BelecTBa PackpriBath conep:xanue
BEIIIECTBA KIIETKH. KJeTku. bruonornueckue TEPMHUHOB 1 MOHATHH:
benku nonumepsl. benku. MOHOMEDBI, MOJIUMEPBI, OSIIOK

AMUHOKHCIIOTHBIH COCTaB (mpoTeuH), NenTu,
0enkoB. CTPYKTYpHI OETTKOBOW | aMHHOKHCIIOTA, TENTH/IHASL
Moexybl. IlepBuunas CBSI3b, IOJIUIIETITHUL,
CTpYKTypa Oeinka, menTuaHas JeHaTypaluusi, peHaTypauus,
cBs13b. Bropuunas, TpeTnyHas, | rao0yispHbBIE U QUOPUIIISIPHBIC
YEeTBEPTUYHAS CTPYKTYPHI. OenKHu, MPHUOHBI.
Henarypamus. CBolicTBa XapakTepu3oBaTh OCNKH, UX
oenxoB. Knaccudukarus CTPYKTYPHYIO OPTaHHU3ALHUIO U
OenkoB. buonornueckne ¢GyHKIMH (CTPYKTYpHAS,
¢byHKUuMYU 6enkoB. [Ipuonul. dHepreTHYecKas, CHIHaJIbHasl,
JdeMoHcTpanumn perynaropHas, [BUraTeiabHas,
IToprper: JI. [lonunr. 3amuTHASA, (PEpPMEHTATHBHAS).
Tabmurter u cxembl: «CTpoerrne | Ha3pIBaTh XUMHUYIECKHE OCHOBBI
MOJIEKYJIBI OCJIKa, (opMHPOBaHHS CTPYKTYP
«CTpyKTYypBI O€IKOBOM 0eJIKOBOM MOJIEKYIIbI
MOJIEKYJIBI». ITpuBOIUTH IPUMEPHI
Oo0opynoBaHue: XuMHUIECKast (UOPMIIIAPHBIX, TI00YISPHBIX
nocyJia 1 000pyAOBaHHUE. OeJKOB.
JlabopaTtopHas padora BrInonHaTh KaueCTBEHHBIE
«ObHapykeHne OCIKOB ¢ peaknuu Ha 0OHapyKeHHE
MIOMOIIIBIO KAYECTBEHHBIX 0EJIKOB B KJIETKE; OOBSICHSATH
peaxuui» MOJTYYEeHHBIC PE3YIbTAThI

4.3 VrieBoabl. YrneBoasl. MoHOCaxapubl, PackpriBath conep:xanue

buonoruueckas poib

JUCaxapubl, OJUTOcaxapuabl v
nojiucaxapupl. OOmIHiA TTaH
CTpOeHUs U PHU3HUKO-
XUMHUYECKUE CBONCTBA
yrieBozoB. buonoruueckue
(YHKUMH yTIEBOIOB.
JdemoHcTpanuun

Tabmwmp! u cxemsl: «CTpoeHue
MOJIEKYJI yTIEBOJOB»

TEPMUHOB U MOHSATUI:
YIJIEBOJIbI, MOHOCAXapH/IBI,
JCaxapyibl, OJIUTOCaXapuIbl,
HOJIMCaXapuIbl, INII0K03a,
pubo3a, nezoxcuprbo3a,
JIaKTO3a, MabTO3a, caxaposa,
Kpaxmail, [NIHKOTeH,
LEJUTION03a.
KnaccuduumpoBarsb yrieBoast
10 CTPOCHUIO U NIEPEUUCIATh
uX QYHKIUH.

IIpuBOAMTE IPUMEPHI
Pas3In4HBIX YTIECBOAOB
(MOHOCaxapuIoB,
JCaxapuioB, OJUIOCaxapuioB,
MOJIMCaXapHI0B)




4.4

JInmapl.
Buonornyeckue
(YHKIIMH JTUTTHAOB

JIumupet. TuapodunbHo-
runpodoOHbIe CBOICTBA.
Knaccudukanmst Tummmos.
Tpurnunepusl,
dhocdonunuasl, BOCKH,
crepouibl. buosorudeckue
dhyaxoun unuaoB. Oomme
CBOHCTBa OMOJIOTHYECKUX
MeMOpaH — TeKy4ecCTb,
CHOCOOHOCTD K

PackpeiBath conepxanue
TEPMHUHOB U MTOHATHHA: JTUITUIBL,
TPUTIHALIEPHUIBL, (hochoTHITHIb,
BOCKH, CTEPOH/IHI,
JIUTOTIPOTEHHBI, TITUKOIHITHIBL.
Knaccuduunposars TUnuasl o
CTPOEHUIO; XapaKTepH30BaTh UX
GyHKIHMH

CaMO3aMbIKaHHIO,
MIOJTyTIPOHULIAEMOCTb.
4.5 Hyxneunossie Hyxneunossie kucnotsl. JTHK PackpeiBath conepxanue
kucnotsl. JTHK, u PHK. Ctpoenue TEPMHUHOB U TOHSITHH:
PHK, AT® HYKJIEMHOBBIX KUCJIOT. JIE30KCUPUOOHYKIIEHHOBAS
Hyxneotunsr. [TpuaImn kuciota (JIHK),
KoMIieMeHTapHOCTH. [IpaBuino | puOOHYKIEHHOBAsI KUCIOTA
Yapradda. Crpykrypa AHK — | (PHK), HykneoTun, Hykieo3us,
JBOMHAs CIIUPAb. a30THCTBIE OCHOBAHUS, aJICHYH,
MecToHax0XKIeHUE U T'YaHUH, [IUTO3HH, THMUH,
Oouonornueckre QyHKIUU ypaLui, KOMIUIEMEHTapHbIE
JHK. Bunsr PHK. ®ynkiuun OCHOBaHUS,
PHK B kitetke. agenosuHTprdochar (ATD),
Crpoenue monekynsl ATO. MAaKpOdpru4ecKas CBA3b,
Makposprudeckue cBs3H B CEKBEHUPOBAHUE, TCHOMUKA,
monekyie ATO. TPAHCKPUNTOMHUKA,
Buonoruueckue pyHKIUH MIPOTEOMUKA.
AT®. BoccTaHOBIICHHBIE XapaxkTepu3zoBaTh, ONIUCHIBAThH
MIEPEHOCUUKH, X (PYHKLIUH B U CXeMaTHYECKH N300paxkaThb
KIIeTKe. /pyeue crpoenue Hykineoruna JHK u
HYKIeo3uompugocghamol nBoitHol crimpanu JJHK,
(HT®). CexBenupoBanue [IHK. | cexBenuposanue JJHK.
Memoowi 2enomuku, OnurchIBaThH IPOIECC
MPAHCKPUNIMOMUKLU, pernukanuu JIHK B knetke u
npoOmMeoMUKuU. Ha3bIBaTh €ro OMOJIOrHYEecKoe
JdeMoHcTpanuu 3HauYCHHE.
IToptpersr: Jx. Yorcon, @. XapakTepu3oBarh (GYHKIUH
Kpuxk, M. Yunkunc, P. JIHK.
Opanknus, . Canrep, C. Paznuuate cTpykTYypy M
IIpy3unep. ¢ynaxmum PHK.
TaOauIBl U CXEMBIL: OrnuckIBaTh IPOIECC
«HyxknenHoBbIE KUCIOTHI, TPaHCKPUIIIUH.
«Ctpoenne monexyinst ATD» CpaBHHBaTh HYKJICHHOBBIC
OobopynoBaHue: XUMUIECKasT kucioTs! (JIHK u PHK).
nocyJzia 1 000pyAOBaHHUE. XapakTepu3oBaTh OCOOEHHOCTH
JlaGopaTopHnas paGora ctpoenus u pynkuun ATO.
«MccnenoBanne HyKJIIEHHOBBIX | POPMYJIHPOBATh U OOBSICHATD
KHCJIOT, BBIJCIEHHBIX U3 MIPUHIIUT KOMITJIEMEHTaPHOCTH
KJIETOK pa3IMYHBIX u npasuio Yapradga
OpPTraHHU3MOBY
4.6 Mertonbl CrtpykTypHas 6uoorus: PackpeiBath conepxanue
CTPYKTYPHOU OMOXUMHYECKHE 1 TEPMUHOB U MOHSATUI:
Ouonorun Ouodusnyeckue UCcCiIeJOBaHUs | MOJETUPOBAHUE,

coCTaBa M MPOCTPAHCTBEHHON
CTPYKTYpBI OMOMOJIEKYJI.
Moodenuposanue cmpykmypol u

KOMITBIOTEPHBIN TH3aiiH.
[TepeuncnsaTe MEepCIEKTUBHEIE
HaIpaBJICHUS] HAYYHBIX




@yHKYULE OUOMONIEKYI U UX
Komnuexcog. KomnvromepHulii
OU3aUH U OP2AHUYECKUL CUHNE3
OUOMONEKYl U UX HENPUPOOHBIX
aHano2o06

HCCJIEI0OBAaHUIN B CTPYKTYPHOU
OMONIOTHH, PACKPBIBATH UX
3HaYCHHE IJI1 MEIULUHBI U
CEeIBbCKOTO XO3sIICTBA

HUtoro gacos o teme | 10

5 Tema «Ctpoenune u QYHKIUH KISTKH
5.1 Tumnbl KIETOK. 1 Tumbl KJIETOK: PackpriBath conepxanue
ITpokxapuoTrnueckas 9YKapHOTHYECKas U TEPMHUHOB M MOHATHHA:
KJIETKa IIPOKapUOTUYECKAsL. IIPOKapUOTHYECKAasl KJIETKa,
CTpyKTypHO-(DyHKIMOHANBHBIE | KJIETOYHAs CTCHKA, MypEHH,
00pa3oBaHuUs KJIETKH. (oToCHHTETHYECKHE
CrtpocHME MPOKAPHOTHICCKON | MeMOpaHbl, (raresuivH.
xietku. KiterouHast creHka Xapaktepu3oBarb GopMy H
OakTepuil U apxeu. pasMepsl IPOKAPHOTHUECKUX
Oco0eHHOCTH CTPOCHHUS KJIETOK; (DYHKIMH
rerepoTpoHON H TeHETUYECKOTO armapara
aBTOTpO(HOM MPOKAPHOT.
MIPOKAPUOTHIECKUX KIETOK. OnwuceiBaTh mporece
MecTo u poib IPOKAPHOT B CHOpooOpa3oBaHusi, 0OTMEYATh
OUOLICHO3aX. €ro 3Ha4eHUE ISl BBLKUBAHUS
JdeMoHcTpanun OakTepuil MpH yxXyIIICHAN
Tabmuib! u cxembl: «CTpoeHHe | yCIIOBHIA CYIIIECTBOBAHUSI.
9YKapHOTUYECKOH KIIETKN», OnuceiBaTh pa3MHOXKEHUE
«CTpoeHre TpOKapruOTHYECKOH | MPOKapHOT.
KIJIETKH» OneHuBaTh MECTO U POJIb
MIPOKapHOT B OMoneH03ax
5.2 Crpoenue 2 Crpoenue u PackpriBath conepxanme
9YKapHOTUYECKOU (YHKINOHUPOBaHUE TEPMHUHOB M MOHSTHHA:
KJIETKH. 9YKapHOTHYECKOH KIICTKH. I1a3MaTH4yecKas MeMOpaHa
[ToBepXHOCTHBIH [Tna3maTrueckas MemOpaHa (Tuma3zmaieMma), SKHIKOCTHO-

anmnapart KJICTKU

(razmanemma). CTpykTypa
IJ1a3MaTHYeCKO MeMOpaHEbI.
TpaHcnopT BemecTB yepes
TIa3MaTUYECKYI0 MEMOpaHy:
naccuBHbIN (quddy3us,
obneru€nnas nuddysus),
aKTUBHBIN (TICPBUYHBIN U
BTOPUYHBII AKTUBHBIN
TPaHCIIOPT).
ITonynpoHuiiaeMocThb
MeMOpansbl. PaboTa HaTpuii-
KaJIMEBOTO Hacoca. DHIOMTO3:
MMMHOLIUTO3, (HaroIuTo3.
Ox3ouuTo3. Kinerouynas creHka.
CrpykTypa u QpyHKIHN
KJIETOYHON CTEHKU PACTEHUM,
rpuOoB.

JdeMoHcTpanuu

Tabmuup! u cxembl: «CTpoeHHE
JYKapUOTHYECKON KIIETKI,
«Ctpoenue

>KUBOTHOM KIIeTKW», «CTpoeHue
PacTUTEIBHOMN KIETKI».
O0opynoBaHue: CBETOBOM

MHKPOCKOI; MUKPOTIPENapaTsl

MO3anvHasi MOJICb,
MeMOpaHHbIE OeTKu
(mepudepndeckue,
MHTETpaJIbHbIE), MNINKOKAJIHKC,
Iuddys3usi, o0cMOC, aKTUBHBIN
TPaHCIOPT, 3HAOLUTO3,
(haronuTo3, MHHOIUTO3,
9K30LMTO3, KIETOYHAs CTEHKA,
TIa3MOJIECMBI, CUMILIACT.
XapakTepu30BaTh OCOOCHHOCTH
CTpOEHUS U QYHKIUH
9YKapHOTHYECKOH KIIETKH;
TPAHCIOPT BELIECTB Yepe3
MJIa3MaTUYECKYI0 MEMOpaHy:
MAaCCUBHBIN U aKTUBHBIN
TPaHCIIOPT; pabOTy OEIIKOB-
KaHaJOB; padOTy HATPHIA-
KaJHEBOT0 HAcOca; CTPYKTYpY U
(YHKUUH KJIETOYHON CTEHKH
pacTeHuit u rpuOoB




PacTUTENbHBIX, )KUBOTHBIX
KJIETOK.

IIpakTHyeckas padora
«/3ydeHne CBOMCTB KIIETOUYHOI
MeMOpaHBbl

53

[uTonnazma u e€
OpTaHOWIBI

IluTomna3ma. IluTo3015b.
ITuTockener. JIBmxeHne
nuTora3Mbl. OpraHoUIbl
knetkn. OmHOMeMOpaHHbIE
OpPTaHOMIbI KIIETKH:
9H/IOIUIA3MAaTHIECKas CEeTh
(BIIC), ammapat ['onbmxwy,
JU30COMBI, UX CTPOCHHUE U
¢byHkumu. B3zanmocssizb
OJIHOMEMOpPaHHBIX OPraHOUIOB
kietku. CTpoeHne
TPaHyJISPHOTO PETUKYITyMa.
Mexanuzm nanpasnenus 6eaxos
6 OIIC. CunTte3 pacTBOPUMBIX
6enkxoB. CHHTE3 KIETOYHBIX
meMOpaH. ['amkwii
(arpanynspHbIN)
SHIOTIIa3MaTHUECKUH
petukynyM. CekpeTropHas
¢dyHKuuMs anmapara ['obmKH.
Moouguxayus 6enxos 6
annapame I onvodcu.
Copmupogxa 6e1xo8 6
annapame I onvooxcu.
TpaHcnopT BemecTB B KIIETKE.
Bakyonu pacTUTensHBIX
kieTok. KneTouHslit cok.
Typrop.

[TomryaBTOHOMHBIE OpTaHOMIBI
KJIETKH: MUTOXOHJIPUH,
w1acTuabl. [Ipoucxorcoenue
MUMOXOHOPULL U NAACTNUO.
Cumbuozenes (K.C.
Mepesickosckuii, JI. Mapaynuc).
Crpoenue u HyHKIHH
MUTOXOHJPHUHU U TIACTH].
[lepBU4HbIE, BTOPUYHBIC U
CIJIOKHBIE TTACTHIBI
(hoTocuHTE3UPYIOMNX
3YKApUOT. XJIOPOIJIACTHI,
XPOMOILIACTHI, JIEHKOTUIACTHI
BBICIIMX PacTCHHH.
JdemMoncTpanuu

[optpertsr: K. C.
Mepexkosckuii, JI. Maprymuc.
Tabnume! u cxembl: «CTpoeHue
3YKAPUOTUUYECKOU KIETKW,
«CtpoeHne )KHBOTHOU KIIETKUY,
«CTpoeHue pacTUTEIbHOU
KJIeTKn», «CTpoeHue
MHUTOXOHJIPUNY.
O0opynoBaHue: CBETOBOU

PackpriBath conepxanme
TEPMHUHOB U TIOHSITHH:
LUTOILIa3Ma, IIUTO30J1b,
IUTOCKEJIET, KOMITAPTMCHTHI,
OpTaHOMIBI,
9H/IOTNIA3MATHIECKas CETh
(BI1IC), armmapat ["ompmxkwy,
JIU30COMBI, BaKyOJIb,
prUOOCOMBI, aBTOJIH3,
BE3UKYJISIPHBII TPAHCIIOPT,
MIEPOKCUCOMBI, KIIETOYHBIN COK,
Typrop, MUTOXOHIPHH, KPUCTHI,
TUTACTUIBI, XPOMOILIACTHI,
JICHKOTIIIACTHI, XJIOPOTUIACTHI,
CTpoMa, TPaHbl, THJIAKOU]I,
Jamernia.

XapakTepu30oBaTh LIUTOILIA3MY
9YKapUOTUIECKON KIICTKH;
KJIacCU(UIIUPOBATH OPTAHOUIBI
B 3aBHCHMOCTH OT
OCOOCHHOCTEW UX CTPOCHHS
(omHOMEMOpaHHEIE,
IByMeMOpaHHbIE,
HeMeMOpaHHBbIE); OTHCHIBATh
(YHKIIH KaXKI0TO

OpraHouia B KJIIETKe.
OOBICHATH COOBITHS,
CBSI3aHHBIC C
BHYTPUKJIETOYHBIM
MUIIECBAPEHUEM, €T0 3HAYCHUE
JUTSL OpraHu3Ma.

OTMedaTh 3HaYeHUE
IUTOCKEJIETa; XapaKTepru30BaTh
€r0 3JIEMEHTHI
(MHKpOTPYOOUKH,
MUKPO(UITAMEHTBI,
MPOMEKYTOUYHBIE (PUIIAMEHTHI),
UX POJIb B XKU3HEACATEIBHOCTH
KJIETOK U TKaHEHl




MHUKPOCKOII; MUKPOTIPENapaTsl
PaCTUTENBHBIX, Y)KHBOTHBIX
KIIETOK.

IIpakTHyeckast padoTa
«3ydeHne nBUKECHUS
LUTOIIA3MBbI B PACTUTEIBHBIX
KIIETKaX».

JlaGopaTopHas padora
«HccnenoBanue ia3Monn3a
JeTIa3MOoJIn3a B paCTUTEIIbHBIX
KIIETKaX»

54 HememOpannsie HememOpanHbie opraHOuabI PackpriBath conepxanue
OpraHOWBI KIICTKH knetkn CtpoeHre u QYHKIUH TEPMUHOB ¥ TTOHSITHIA:
HEeMEMOpaHHBIX OPTaHOH OB pubocoma, moymcoma,
KIIETKH. PHOOCOMBI. MUKPOTPYOOUKH, TyOyIINH,
Ilpomescymounvie KJICTOYHBIN LIEHTP
Qunamenmoi. (meHTpOCOMA), IICHTPUOJIH,
MukpoduaaMeHTHI. ueHTpocdepa, KryTHKH,
Axmunogvie pecHUYKH, 0a3aIbHOE TETbLIE.
MUKpODUAAMEHMbI. XapakTepu3oBaTh
MpliIe4YHbIe KIETKH. HeMeMOpaHHbIE OPraHOUbI
Axmunogvie KOMNOHeHMbL KJIETKH, UX CTPOCHHUE U
HeMbIUEYHbIX KIIeMOK. byHKIUH
Mukpotpy6ouku. KieTounsrit
ueHtp. CTpoeHue U ABUKEHUE
KT'yTUKOB U PECHHYEK.
MHUKpPOTPYOOUKH [TUTOTIIA3MBI.
Lentpuons. beaku,
accoyuupoganmule ¢
MUKPODUIAMEHMAMY U
MUKPOMPYOOUKAMU.
Momopuvie benxu.
JdemoHcTpanuun
Tabmump! u cxemsl: «CTpoeHue
YKUBOTHOU KIIeTKN», «CTpoeHne
pPacTUTEIbHOMN KIETKM
5.5 Crpoenue u SAnpo. Obonouka simpa, PackpriBath conepxanme
byHKIUH apa XPOMAaTHH, KapuoIlia3Ma, TEPMUHOB U MOHSATHIA: S/IPO,
SIIPBILIKY, UX CTPOCHUE U saaepHas 000J104Ka, SIAEPHbIC
(dbyHKIMH. S MepHbIi OSTKOBBIA | TIOPHI, HYKJIeoIia3mMa
maTpukc. [IpoctpancTBenHoe (xapuroma3zMma), TeHOM,
pacroiokeHne XpOMOCOM B XPOMAaTHH, yXPOMAaTHH,
UHTEP(A3HOM sAape. reTepOXPOMATHH, SAPBIIIKO,
Oyxpomamun u XPOMOCOMBI, LIEHTpOMEpa
eemepoxpomamuH. benku KHHETOXOp, KIIETOUHBIE
XpOMaTHHA — TUCTOHBI. BKJIIOUEHHsI. XapaKTepH30BaTh
Hunamuxa sioepnoti 06010uKU @ | KIETOYHOE SAPO KaK LEHTP
Mmumo3se. Hoeprnwviti mpancnopm. | yIpaBIICHUS
Knerounsie BriItoYeHusI. JKU3HECSITENbHOCTBIO KIECTKH;
JdemoHcTpauuu TCHETHYECKUH anmapaT KJIETOK
Tabmump! u cxeMsl: «Sapo» JYKapHoT, CTPOEHUE U
(YHKIIUH XPOMOCOM.
OnuckIBaTh CTPYKTYPHI A1pa U
UX B3aUMOCBSI3b C
OpraHOWAAMH UTOILIA3MBI
5.6 CpaBHuTenbHas CpaBHuTEIbHAS XapakTepu30BaTh TUIIBI KJIETOK




XapaKTeprCTHKA
KJIETOK 3YKapHOT

XapaKTepPUCTHKA KIETOK
9YKapHOT (PaCTUTENBHOH,
YKUBOTHOM, TPUOHOI).
JdemMoHcTpanuu

Tabnuib! u cxembl: «CTpoeHue
9YKapHOTUYECKOM KIIETK»,
«CtpoeHue >XUBOTHOH KJIETKUY,
«CTpoeHne pacTHTENFHON
KIIETKI».

Oo0opynoBaHue: CBETOBOM
MHKPOCKOIT; MUKPOIIPENapaThl
pacTUTENbHBIX, )KUBOTHBIX
KJIETOK.

JlabopaTopHas paGora
«/3ydeHune cTpoeHuUs KIIETOK
Pa3NUYHBIX OPraHU3MOBY»

9yKapuoT: pacTUTENbHa,
JKUBOTHAsI, TPUOHAsL.
CpaBHUBaATH MEXIY COOOH
CTpOEHHE U
JKU3HEACATEIbHOCTh
9YKapUOTUYECKUX KIIETOK U
POJIb TIPOKAPHUOT B OMOIIEHO3aX

HToro gacoB mo teme

8

Tema «OOMeH BEIIECTB M MPEBPAIICHNS YHEPTUN»

OOMeH BelecTB —
MeTa00JIN3M

3

AccuMuisusa u
JTUCCUMIJISIIIHS — IB€ CTOPOHBI
MeTtabomm3ma. Turmbl oOMeHa
BEILIECTB: aBTOTPOQHBIN
rerepoTpodHBIN. YuacTue
KHCIIOpPOJa B OOMEHHBIX
mporeccax. JHePreTHIecKoe
o0ecrieueHne KIEeTKH:
npeBpaienue ATO B
00OMEHHBIX MpoIeccax.
DepMEHTATUBHBIN XapakTep
peaxkuuii KI€TOYHOTO
MeTtabonmm3ma. DepMeHTHI, UX
CTPOEHUE, CBOMCTBA U
MEXaHM3M JICUCTBUS.
KodepmenTtsr. OTnuans
(hepMEeHTOB OT HEOPTAaHHYECKUX
KaTanm3aropos. benku-
AKTUBATOPHI U OCJIKK-
HHTHOUTOPHI. 3aBUCHUMOCTh
CKOpOCTH (hepMEHTATHBHBIX
peaKuii OT pa3IMIHBIX
(axTopoB.

JdemMoHcTpanmuu

TaOuIBl U CXEMBIL:
«DoTocuHTE3Y,
«OHepreTndecKuii 0OMeH»,
«buocunres Oemkay,
«Ctpoenue pepMeHTay,
«XeMOCHHTE?.
OobopyaoBaHue: CBETOBOM
MHKPOCKOIT; 000pyA0BaHUE IS
[IPUTOTOBJICHUS IOCTOSTHHBIX U
BpPEMEHHBIX MUKPOIPEIapaToB.
JlabopaTopHas paGora
«3ydeHne KaTaauTHYeCKOU
AKTUBHOCTH (hepMEeHTOB (Ha
pUMepe aMuIa3bl WIn
KaTajasbl)y.

PackpeiBath conepxanue
TEPMHUHOB U MOHATHI: 0OMEH
BEIeCTB (MeTab0IH3M),
accUMUIIAIHS (aHa0OIH3M),
WJIU TIJIACTUYECKUI 0OMEH,
TACCUMUIIAINSA (KaTaOoII3M),
WJTH DHEPTeTHIECKUA OOMEH,
ABTOTPO]BEI, FeTepPOTPODEL,
aHa’poOBbI, a3po0bl, hepMeHTEHI,
AKTUBHBINA [IEHTP, CyOCcTpaTHAas
cnennpUIHOCTh, KOPEPMEHTHI,
OENKU-aKTUBATOPHI U OCIIKH-
WHTHOUTOPBI.

[Tepeuncnsate 0coOeHHOCTH
TIACTHYECKOTO H
SHEPreTHYecKoro ooMeHa B
KJIETKE; YCTaHABJINBATh
B3aUMOCBSI3b MEXKIY
TUIACTHYECKUM H
SHEPTEeTHICCKUM 0OMEHOM.
Pasznudate THIIEI 0OMEHa
BEIIIECTB: aBTOTPOQHBIA U
reTepoTpOQHBIH.

IToka3sIBaTh POJIb KHCIOPOAA B
0OMEHHBIX Tpoleccax.
CxeMaTHyecku n300paxarb
cTpoenne (hepMeHTa.
OtnuuaTh GepMeHTHI OT
HEOPraHWYeCKUX
KaTaJIM3aTOPOB U OIIPEICISTh
UX poJib B (PyHKIIMOHUPOBAHUU
JKUBBIX CHCTEM

B TIPOMBILIUIEHHOCTH, B
MEJIUIIVHE, B TIOBCETHEBHON
KH3HU YEJIOBEKA.

CTaBUTbH HKCIIEPUMEHT IO
BBIBJICHUIO KaTaJIUTUUECKON
AKTUBHOCTHU TIEPOKCHAA3HI,
aMMIIa3hl, 00BSICHATH




JlabopaTopHas padora
«M3yuenne hepMEHTATUBHOTO
pacIienyIeHUs MePOKCUIa
BOJOpPO/Ja B pACTUTEIBHBIX U
JKUBOTHBIX KJIETKax»

MIOJIyYEHHBIE PE3YJIbTATHI

6.2 ABTOTpOQHBIH THIT IlepBuuHBIA CUHTE3 PackpeiBath conep:xanue
oOMeHa BeIecTB. OpPTaHWYECKHNX BEIIECTB B TEPMHUHOB W MTOHITHM:
®dorocuHTe3 kietke. DoTocuHTes. ¢dotocunTes, (hassl

AHOKCU2eH b U OKCULEHHDILL (doTocuHTe3a (CBETOBAS,
gomocunmes y baxmepuil. TEMHOBAas), GOTONIH3,
Ceemocobuparowue nuemenmot | HochOpUIUPOBAHAE, ITUKIT
U nU2MeHmbl peaKyuoHHO20 KaneBuna, HA 1O+
yenmpa. Ponpb xaopomnactoB B | (IIEPEHOCYHK BOAOPOLIA).
nporecce GoTocHHTE3A. XapakTepruzoBaTh
CeeroBas ¥ TeMHOBas (ha3bl. MJIACTHYECKH 0OMEH KaK dTal
@omoowvixanue, C3-, C4-u 00111ero 0OMeHa BEIIECTB;
CAM-munwv pomocunmesa. coObITHs (hOTOCHHTE3A
[IponykTHBHOCTH POTOCUHTE3a. | (peaKuu CBETOBOM M TEMHOBOI
Bnusitaue paznuunbix GakTopoB | (as); posib XJIOpOIIIACTOB B
Ha CKOpOCTh (DOTOCHHTE3A. nporecce (hOTOCHHTE3A.
3navenne GpoTocHHTE3A. BBIABIATE IPUYIMHHO-
JdemoncTpauuu CJICZICTBEHHBIE CBSI3U MEXKILY
Ioptpetst: Jx. [Ipuctnu, K. A. | nornomenueM CoIHEYHOM
Tumupszes. SHEPTUH XJIOPODUIIIOM U
TabmuIel 1 CXEMBI: cuHTe30M MoJiekyn ATO.
«®DorocuHTE3» CpaBHUBATh UCXOTHBIE
BEIIeCTBa, KOHEUHBIE TPOTYKTHI
U YCIIOBHS
MIPOTEKaHUs PEaKIUM CBETOBOM
1 TeMHOBOH (ha3 hoTochHTE3A.
YcTaHaBnmuBaTh B3aUMOCBSI3b
MeX1y POTOCUHTE30M U
JBIXaHUEM; CBETOBOH H
TEMHOBOU peakiusIMu
¢doTocuHTE3A.
OneHuBaTh 3HAUCHHUE
(oTocuHTE3a AT KU3HU HA
3emie

6.3 ABTOTPOQHBIH THIT XeMmocuHnTe3. Paznoobpazue PackpeiBath conepxanue
oOMeHa BeIeCTB. OpPTraHU3MOB-XEMOCHHTETHKOB: | TEPMHHOB U HOHITHH:
XeMocHHTE3 HUTPpUDUIUPYIONIHE OaKTepUH, | XEMOCHHTE3.

xKenez00aKTepHH, OOBSCHUTB CYITHOCTD
cepobaKkTepuu, BOJIOPOIHbIE XEMOCHHTE3a, PACKPHIBATH €TO
OaxTepuu. 3HaUEHHE 3Ha4YeHne B bnocdepe.
XEMOCHHTE3a. [TpuBoauTH TPUMEPHI
JdemoncTpanuu XEMOCHHTE3UPYIOLIHX
[oprpertsr: C. H. Oakrepuii (HUTpUPUIUPYIOLIHE
Bunorpanckwii, I'. A. OakTepuH, Kere300aKTepuH,
3aBap3uH. cepobaKkTepuu, BOJOPOIHbIE
Tabnuup! 1 CXeMBI: 0aKkTepuu) U XapaKTepU30BaTh
«DorocuHTEe3», «XEMOCHHTE3» | UX KU3HEACATCIBHOCTb.
JlabopaTopHas paGora CocTaBnsaTh ypaBHCHUS
«CpaBHEHHE MPOLIECCOB peaknuii XeMOCHHTE3A.
(hotocuHTe3a M XeMocHuHTe3a» | CpaBHUBATh XEMOCHHTE3 C
(hOTOCHHTE30M
6.4 DHepreTUYecKuit THUIl AHa’poOHBIE OpPTraHU3MBI. PackpeiBath conepxanue

oOMeHa BEIIECTB -

Buel 6poskenus. IIpoayKThl

TCPMUHOB U MMOHSITHI: ATaIIbI




JTUCCUMMIISIINAS

OpOKEHUS M UX UCIIOJIb30BaHUE
YeIoBeKOM. AHa3pOOHBIE
MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU U
BO30yANTENN OOJIE3HEH.
AdpoOHBIC OPTaHU3MBI. DTaIIBI
SHEPTeTUYECKOTO OOMEHa.
IToaroroBuTenbHEIMN 3TAM.
I'muxonns — GeckucaopoaHoe
pacIeruieHne TIFKO3BI.
Bbuonornueckoe OKHCICHHUE,
WM KIETOYHOE JbIxaHue. Poib
MUTOXOHJPHUH B TIpOIIeccax
OHMOJIOTHYECKOTO OKUCIICHHS.
[Muxinueckue peakuuu.
OkuCIuTENBHOE
hochopunupoBanue. Iuepeus
MeMOPanHo20 epaduenma
npomonos. Cunmes ATD:
paboma npomonnou ATD-
cunmasvl. [IpenmyiecTsa
a’po0HOTO ITyTH 0OMeHa
BEIIECTB Mepe] aHadPOOHBIM.
OddexTrBHOCTHL
SHEPTeTHYECKOT0 OOMEHa.
JdemoncTpanuu

IToptpetsi: B. A. DHrensrapar,
II. Mutuen.

TaOauIbI U CXEMBI:
«OHEpPreTHIeCKUit OOMEH».
JlabopaTopHas padoTa
«CpaBHEHHE MPOLIECCOB
OpOKEHUS U JTBIXAHHSDY

SHEPreTUIECKOTO OOMEHa —
MOITOTOBHUTENBHEIH,
OECKHCIOPOTHBIN
(aHa’pOOHBIIT), KUCIIOPOTHBIH
(adpoOHBIH); TTUKOIH3,
OpokeHHE, OMOJIOTHYECKOE
OKHCJICHHUE (IBIXaHNe), ITHKIT
KpeOca, okucnurensHoe
¢dochopunuposanue,
MIPOTOHHBINA I'PAJTUEHT,
nportoHHas AT®d-cuHTasa.
[lepeunciaTs 0COOEHHOCTH
SHepreTUdeckoro oOMeHa B
KJIETKE.

OrnuchIBaTh ATAIb
SHEepreTUYecKoro ooMeHa
(TIOATOTOBUTEITBHBIH,
OECKUCIOPOIHBIH,
KHCJIOPOJHBIN) U CPAaBHUBATH
HX MEXITy COOO.
XapakTepu30BaTh peakuu
TITUKOJIM3a, OpOKEeHUs,
KJIETOYHOT'O JIbIXaHUSI.
YcraHaBnMBaTh B3aMMOCBA3b
MEXIY TITHKOJIN30M,
KIJIETOYHBIM JIbIXaHUEM U
cuHTe30M MoJiekya ATO.
CocTaBiATh ypaBHEHUS
OCHOBHBIX 3TaroB
SHEPreTHICCKOTro OOMeHa B
KIIETKE.

PaccunThIBaTh 3HEPreTHUECKYTO
3¢ (EeKTUBHOCTH TITUKOIIN3a U
OHMOIOTUYECKOTO OKHCIICHHSL.
HaspiBaTh HCXO/IHBIC BEIECTBA,
KOHEYHBIE MIPOILYKTHI U YCIOBHS
MPOTEKAHUSI PEaKITHiA
SHEpPreTHYecKoro oOMeHa.
CpaBHUBATh SHEPTETHUECKYIO
3¢ (eKTHBHOCTD
OCCKUCIIOPOTHOTO U
KHCJIOPOTHOTO 3TaroB
KOHEYHBIE TIPOLYKTHI U YCIOBHS
MPOTEKAHUS PEAKIIUNA
9HEepreTUYecKoro ooMeHa
SHEPreTUYeCKoro oOMeHa

Htoro yacoB o teme

9

Tema «HacnenctenHas mHGOpMaNus U peayin3anyisi €€ B KICTKE)

Peakuuu MaTpu4yHOro
CHHTEC3a

2

Peakiuu maTpuyHOTO CHHTE3A.
[IpuHIMD KOMIUIEMEHTapHOCTH
B PEAKIUSIX MAaTPHIHOTO
cuHTe3a. Peanmzanms
HACJICJICTBEHHOH MH(OpMAITUHL.
I'eneTmyeckmii xox, ero
cBoiicTBa. TpaHckpunus —
MaTpuuHblil cunTe3 PHK.

PackpriBath conepxanue
TEPMHHOB U MTOHSATHI: TEH,
TCHETHYCCKUM KO, KOJIOH
(TpHUIIIET), CTON-KOIOHHI,
MaTpula, MATPUYHBIN CUHTE3,
TpaHckpunuusi, PHK-
MOJINMEPa3a, IPOMOTOP,
CIJIAWCHUHT, UHTPOH, 3K30H.




[TpUHIATIBI TPAHCKPHUTIIIVIH:
KOMIUIEMEHTapHOCTb,
AHTHITAPAIIIETFHOCTB,
acuMMeTpuaHOCTh. CospegaHue
mampuunvix PHK 6
IYKAPUOMUYECKOU KIemKe.
Hexooupyiowue PHK.
JdemMoHcTpanuu

[optper: H. K. Konbuos.
TaOuIBl U CXEMBIL:
«buocuHTe3 OenKay,
«[eneTnueckuii KOm»

XapaxTepuzoBaTh peaklnu
MaTpUYHOTO CHHTE3a, CBOWCTBA
FeHETHYECKOTO KOa.
OnuceIBaTh dTAIIbI
TPAHCKPUIIIIUU U TPAHCIISIINH;
YCTaHaBIUBATh B3aMOCBS3b
MaTPUYHBIX PEaKIUN B KIICTKE;
CXEMaTU4eCKU N300paxKaTh
MaTPUYHBIC PEAKIINU
TPAHCKPHUIIITUHN W TPAHCIISIIHH.
Permate OMoJiornyeckue 3aJaun
Ha OIpeJeNIeHUe
MOCJIEI0BATEIBHOCTH
nyxneotuaos JJHK u MPHK,
MIPUMEHSSI 3HAHUS O PEaAKIIHIX
MaTPUYHOTO CHHTE3a,
TCHETHYECKOM KOJIe, IIPUHITATIC
KOMILJIEMEHTapPHOCTH

7.2 CuHre3 Oenka Tpancnsauus u e€ 3Tarbl. PackpriBath conepixanue
Vuactue TpancnopTHbix PHK B | TEpMUHOB ¥ OHSATHIA:
OouocuHTe3€e OeKa. Y CIIoBUs TpaHcismys, anTukooH, TPHK,
OnocuHTEe3a Oelka. amuHoai-TPHK-cuaTeTa3a
KoaupoBanrne aMHHOKHCIIOT. (xomaza), momupudbocomMa
Poxs pubocoMm B OmocuHTE3€E (mommcoma).

Oernka. XapakTepu30BaTh CBOHCTBA

JdemoHcTpanuu TEHETHUYECKOro KoJa.

TaOauIb!  CXeMBI: OnuchIBaTh 3TAIBI TPAHCISIIAN

«buocunTtes Oenkay, M CXEMaTHYECKU U300paXKaTh

«l"eHeTnyeckuit Kom» MaTpUYHBIC PEAKLIUH
TPaHCIISIUH.
Pemate Omonornueckue 3amadun
Ha OTpEJICIICHNE aHTUKOIOHOB
TPHK, nocnenoBarensHOCTH
aMUHOKHCIIOT B MOJIEKYJIe
Oenka, MPUMEHSST 3HAHUS O
peaKIusIX MaTPUIHOTO CHHTE3a,
TeHETUYECKOM KOJIe, IIPUHIIUIIS
KOMIIJIEMEHTapPHOCTH

7.3 MexaHu3MbI Cospemennvie npedcmasnenuss | PacKkpbIBaTh copeprkaHne

9KCIIPECCUU I'CHOB

0 CIMpPOEHUU 2eHO8.
Opranuzanys reHoma y
MPOKAPUOT U SyKAPHOT.
Perynsanust akTHBHOCTH T€HOB Y
poKapuoT. [ unoresa ornepona
(®. XKako0, XK. Mano).
Monexynsapuvie mexanuzmoi
KCNpeccull 2eH08 y dYKapuom.
Ponb xpomamuna 6 pezynayuu
pabomul cenos. Perymsmmst
0OMEHHBIX ITPOIIECCOB B
kieTke. KileTouHBIM ToMeocTas.

HemoncTpanuu
TaOmuLBl ¥ CXEMBI:
«buocunres 6eaka,
«["eneTnueckuii KOm»

TEPMHUHOB M MOHSTHH:
oreparop, OIepoH,
CTPYKTYpHBIE T€HBI, TPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY T€HOMA
MPOKAPHOT; XapaKTePU30BATh
paboTy MHAYIHOEIBHOTO U
penpeccuOenbHOro ONepoHa.
BrigensTs cTpyKTypHYIO H
PETYIATOPHBIC YaCTH TeHa
sykapuot. CpaBHUBATH
MIPOLIECCHI IKCIIPECCUH

T€HOB y IIPOKAPHOT U 3yKapHoT.
XapakTepu3oBaTh FUIOTE3Y
onepona (P. XKaxko0, XK.
Mano).

OnuceIBaTh MEXaHU3M

MO /ICPKAHUS KIETOYHOTO




roMeocTasa
7.4 OcHOBBI 3 Bupycsl — HeksleToOuHBIE PackpriBath conepxanue
BHUPYCOJIOTHH. (hopMBI KU3HU U OOTUTaTHBIE TEPMHHOB U TTOHITHIA: BUPYC,
Nudopmarpionnas napa3uThel. CTPOCHHE MPOCTHIX | BUPUOH, CEPAIICBUHA, KATICH]I,
ouonorust U CJIOXKHBIX BUPYCOB, oOpaTHasi TPaHCKPHITIIHS,
peTpoBUpYyCOB, OakTeprodaroB. | peTpOBUPYCHI, DakTeprodar,
Kusnennwuit yuxn JJHK- BHAPYC UIMMYHOIe(UITHTA
codeparcaugux eupycos, PHK- yenoseka (B1Y), mpupoaHo-
cooepaicauux sUpycos, o4aroBble HH(MEKINH.
baxmepuoghazos. Obpamuas XapakTepn3oBaTh BUPYCHI,
MPancKpunyus, pesepmasd, PETPOBHUPYCHI U 6akTeproharu
unmezpasda. KaK BHYTPUKIETOYHBIX
BupycHrbie 3a0oneBaHus Mapa3uToB MPOKAPUOT U
YEJI0BEKA, )KHBOTHBIX, DYKapHOT.
pactenuit. CIIU, COVID-19, | M3narate runore3sl
COLIMANIbHBIE U METUIITHCKUE ABOIIOLIMOHHOTO
MIPOOIIEMBI. MTPOUCXOXKICHISI BHPYCOB.
bBuoungopmamuxa: OrnuchIBaTh MEXaHU3M
unmezpayus u aHaiu3 OonvLWUX | B3aUMOACUCTBHS BUpYyca U
maccugos («bigdatay) KIJICTKH, WH()EKITMOHHBII
CMPYKMYPHbIX OUoo2uyeckux | BUPYCHBIN TpoIIecC.
oannvix. Hanomexnonozuu @ XapakTepu3oBaTh MEXaHU3MbI
buonozuu u meouyure. BEPTUKAILHOU U
Ipoepammupyemvle ynxyuu TOPHU30HTANBHO Mepeadn
benxos. Cnocodwvl docmasku BHPYCOB; 3a00JIeBaHUS
nexapcms. JKUBOTHBIX U PAaCTCHUH,
JdeMoHcTpanun BEI3BIBA€MEBIE BUPYCaMHU.
IToptpet: I.1.1iBanOBCKUIA HasbiBath BUpycHble
TabmuIel U CXEMBI: 3a00JIeBaHMsI, BCTPEUAIOIINECS
«"eneTnueckmii Ko, y YeoBeKa: TP,
«Bupycs», «bakteprnodarmy. KJICIIICBOM JHIIe(DATUT, TEeMaTHT,
IIpakTHyeckast padoTa COVID-19, CIINA.
«Co3nanue MoJIeI BUPYCay CoOumoaTh mpaBuiia
MOBEJICHUS B OKpY Karolen
MPUPOAHOM cpene, Mep
NPOPHUIAKTHKH
pacIpoCTpaHEHUsI BUPYCHBIX
3a0oJieBaHMit (B TOM YHCIIC
BUY-undekimm)
Wroro vacoB no teme | 9
8 Tema «Ku3HEHHBIN [TUKI KICTKWY
8.1 JKu3HeHHBIN UK 1 Knerounslii Mk, ero nepuojibl | PackpbiBaTh Co/iepKaHKe
KIICTKH u peryisius. Matepdasa u TEPMUHOB W IMOHSATHH:
MuTo3. OcoOeHHOCTH KJICTOYHBIN IUKII, HHTEpdasa.
IIPOIECCOB, MPOTEKAIOIINX B [epeuncnsaTe mepuoIsI
unrepdaze. [Toaroroska YKU3HEHHOTO ITUKJIA KICTKU U
KJIETKU K JICJICHUIO. XapaKTepru30BaTh
[IpecunTeTHmueckuit MPOTEKAIOIIHNE B HUX MPOIECCHI
(TOCTMHUTOTHYCCKHIA),
CUHTETHUYECKUN U
MOCTCUHTETUYECKUN
(IpEeMHUTOTHIECKHUH) TIEPHOIBI
nHTepdasml.
JdemMoncTpanuu
TaOnuIb! 1 CXeMBI:
«KM3HECHHBIN ITUKIT KICTKHY,
«MuTo3»




8.2

MaTpu4HbIi CUHTE3
JHK. Xpomocomsl

Matpuunsrii cunte3 JJHK —
perumakanus. [IpuHImTB
perunkanuu JTHK:
KOMILJIEMEHTapHOCTb,
MOJTYKOHCEPBAaTUBHBIN CUHTE3,
AHTHIIAPAIIIETHHOCTb.
Mexanuzm

peruukanuu JHK.
XpoMocoMel. CTpoeHue
xpoMocoM. Tenomeps! u
TeaoMepasa. XpoMOCOMHBIN
Ha0OP KIIETKH — KAPUOTHII.
JIMMIOMAHBIN 1 TalION THBIA
HabOPBI XPOMOCOM.
I'omonoru4HbIE XPOMOCOMBI.
[TomoBBIE XPOMOCOMBI.
JdemoHcTpanumn

TaOauIbI U CXEMBI:
«OKW3HEHHBIH ITUKI KIICTKN,
«CTtpoeHne XpoMoCcoMY,
«Penmukarus JTHK».
Oo0opynoBanue: CBETOBOM
MHUKPOCKOII; MUKPOTIPENapaThl:
«MuTO03 B KJI€TKaX KOpeuka
JTyKa».

JlabopatopHas paGora
«M3yuenne XxpoMocoM Ha
TOTOBBIX MUKpOIIpenapaTax»

PackpeiBath conepxanue
TEPMHUHOB ¥ MTOHITHH:
peruKanus (peayIuiuKanms),
KOMILJIEMEHTapHOCT,
aHTUMapaensHocts, JJHK-
moJimMepasa, TeoMepa
PETUTHKAIIMOHHAS BUIIKA,
XpPOMOCOMa, XPOMOCOMHBII
HA0O0P, HYKJICOCOMBI,
CECTPUHCKHE XPOMATHIFI,
[IEHTpOMEpa, KaPHOTHII,
TaIUIOUIHBINA U JUILIOUIHBINA
HabOp XpPOMOCOM,
TOMOJIOTHYHBIE XPOMOCOMBI,
MTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOSHIE
XpPOMOCOM, KapPUOTHUIIOB
OpraHHU3MOB.

[epeuncnsaTh TPUHITKITBL
pernukanuu JIHK u naBate um
coziepKaTeNbHYTO
XapaKTePUCTHUKY.
OnuceIBaTh MEXaHU3M
pernukanuu JTHK.
CxeMaTruecku H300paxarhb
cTpoeHne MeTadazHon
XPOMOCOMBI.

PasznnuaTte XpoMOCOMBI Ha
MUKpOIIpernapaTax u
MHKpodhoTorpadusx

8.3 JleneHue KJIETKH - Jlenenue KJI€TKU — MUTO3. PackpriBaTh conepxaHue

MUTO3 Craguu MuTO3a 1 TEPMMHOB U MOHITUN: MUTO3,
MIPOUCXOASIIUE B HUX npodasa, metadasa, aHadasa,
rporiecchl. THUITBI MUTO3A. Tenodaza, KapHOKHUHES,
Kapuoknnes n muToknHes. [IUTOKUHE3, BEPETEHO JeNIECHHUS,
buonornueckoe 3HaueHne MeTada3zHas MIaCTUHKA,
MHUTO3a. 0opo3a neneHusl.
JeMoHcTpanun [lepeuncnsate
TaOmuIbI U CXEMBIL: MOCJIe0BATEIbHOCTD CTa NI
«OKW3HEHHBIH UK KIIETK, MHUTO3a U OIUCHIBATH
«CTpoeHne XpoMOCOM», MTPOUCXOAIINE HA HIX
«Permkarus JTHK», «Muto3». | mpoieccsl.
Oo0opynoBaHue: CBETOBOM CpaBHUBaTh OCOOCHHOCTH
MHUKPOCKOIT; MUKPOTIPETIapaThl: | MPOTEKAaHUS MHUTO3a B
«MmuTO3 B KJIETKaX KOpeIKa PaCTHTENBHBIX U )KHBOTHBIX
TyKay. KJIETKaX.
JlabopaTtopHas paGora OOBACHATH OMOIOTUICCKUI
«Hab6mronenne MuTo3a B CMBICJ MUTO3A.
KJIETKaX KOHYHMKA KOpeIka Paznuyats cragun MuTo3a Ha
nyKa (Ha TOTOBBIX MUKpOIIpernaparax u
MHKpOIIpenapaTax)» MHKpOhoTOrpadrsx

8.4 Peryinsanus Peryinsauust MUTOTHYECKOTO PackpeiBath conepxanue

KHU3HCHHOI'O IUKJIa
KJICTOK

[AKJIa KIETKH.
[IporpaMmupyemMas KIIeTO4YHAs
ru0esb — amnonTos.

Knerounoe si1po, XpOMOCOMBI,
(hyHKITMOHAJIbHAS TCHOMHUKA.

TEPMUHOB U MOHSTHIA: alloNTo3,
nponudeparms,

g hepeHITupoBKa.
XapakTepu30BaTh PETYISALMIO
MHUTOTHYECKOTO LIMKJIA KICTKH.




Mexanuzmuvl nponugpepayuu,
oughgpepenyuposku, cmaperus
u eubenu xnemox. «L{ugposas
KemKay —
buourpopmamuzeckue mooenu
@DYHKYUOHUPOBAHUS KIIEMKLU.
JdemoHcTpanuun

TaOauIbI U CXEMBI:
«KU3HEHHBIN LUK KIETKI,
«CTpoeHre XpoMoCcoM»,
«Pemnmukanusa JHK», «Murto3»

OOBSICHATE OHOJIOrHYECKUI
CMBICIT 3aPOrPaMMHUPOBAHHO
KJIETOYHOH TMOEIN — alomnTo3a.
YcranaBnuBaTh B3aMMOCBSI3b
MEX]Iy TOMEOCTa30M KJIETOK U
HX TU0EJIbI0

HUtoro yacos o reme | 6

9 Tema «Ctpoenne u QyHKIUH OPTraHU3MOBY
9.1 Opraams3m Kak 1 buonornueckoe pazaoobpasue | PackpwiBath comepikaHue
€IMHOE LIE0e oprann3MoB. OTHOKJIETOYHBIE, | TEPMHUHOB U MOHSATHH:

KOJIOHHAJIBHBIE, OpTraHH3M, OpTraH, OPraHeIlIbl,
MHOTOKJIETOYHBIE CHCTEMa OpPIaHOB, aIlapar,
opranu3Mbl. OcoOCHHOCTH (GyHKIMOHAJIbHAS CHCTEMA,
CTPOEHUS U romeoctas. Ilepeuncniats
KU3HEAEATEIBHOCTH CTPYKTYpHO-(GYHKIMOHATBHbIE
OTHOKJIETOYHBIX OPTaHU3MOB. YaCTH OJHOKJIETOYHBIX,
baxtepun, apxen, KOJIOHHAJIbHBIX,
OJTHOKJICTOYHBIE TPUOBI, MHOTOKJIETOYHBIX U
OJTHOKJIETOYHBIE BOJIOPOCIIH, MHOTOTKAHEBBIX OPIaHU3MOB.
JIpyTHE TIPOTHCTHL XapakTepu30BaTh 0COOEHHOCTH
KononunaneHble opranu3Msl. CTPOCHHUS U
B3aumocss3b vacteit JKU3HEACATEIbHOCTH
MHOTOKJIETOYHOTO OpPTaHU3Ma. | OJHOKJIETOYHBIX OPTaHU3MOB,
TkaHU, OpraHbl ¥ CUCTEMBbI KOJIOHHAJIbHBIX,
opranoB. OpraHusM Kak €JUHOE | MHOTOKJIETOYHBIX U
nenoe. ['omeocras. MHOTOTKAHEBBIX OPIaHU3MOB.
JdemMoHcTpanuu CpaBHHBaTh MEXIY COO0H
TaOau1bI ¥ CXeMBbI: OJTHOKJIETOYHBIE,
«OTHOKIJIETOYHBIE BOJIOPOCINY», | KOJIOHHAIBHBIE,
«MHOTOKJIETOYHBIE MHOTOKJIETOYHBIE U
BoAOpocIn», «bakrepun», MHOTOTKAaHEBbIE OpTaHU3MBbI
«IIpocreiimue», «Opransl
LBETKOBBIX PACTCHHUI,
«CucteMbl OpraHoB
[T03BOHOYHBIX KHBOTHBIX),
«BHyTpeHHee cTpoeHue
HACEKOMBIX».
Oo0opynoBaHue: CBETOBOM
MHUKPOCKOII; MUKPOIIpEnapaTsl
OJTHOKJIETOYHBIX OPTraHU3MOB;
YKUBBIE IK3EMILISPHI
KOMHATHBIX PaCTCHU;
repOapuu pacTeHUH pa3HBIX
OTJIEJIOB; BIIAYKHBIE TIPENapaThl
YKUBOTHBIX

9.2 Tkanu pacteHuit 1 Txanu pacrenuid. Tunbl PackpeiBath conepxanue

pacTUTENbHBIX TKaHEH:
obpasoBareapHast, TOKPOBHAS,
MIPOBOIAIIAs, OCHOBHAS,
Mexanndeckas. OcoOeHHOCTH
cTpoeHus, QyHKIUH 1

pacrooXeHusl TKaHel B

TEPMUHOB U MOHATHH: TKaHb,
sanuaepMHuc, MpoOKa, KopKa,
ny0, ApeBecrHa, APeBECUHHbIE
BOJIOKHA, JTyOsIHbIE BOJIOKHA,
COCY/ibl, KAMCHHCTBIC KIICTKH.
XapakTepu30BaTh TUIIBI




opraHax pacTeHUIl.
JdemoncTpanuu

TaOauIbI ¥ CXEMBI:

«Tkanu pacrenuit», «Oprass
LIBETKOBBIX PACTECHUIY,
«KopHeBbie cucTeMbl»,
«CtpoeHue cTeOIsy,
«CTpoeHue nucToBon
IIJTACTUHKNY.

OobopynoBaHue: KUBBIC
9K3eMIUISIPBl KOMHATHBIX
pacTeHui; CBETOBOM
MHUKPOCKOII; MHKPOTIpENapaTh
TKaHEM.

JlabopaTopHas paGora
«V3yueHue TKaHel pacTeHU

PACTUTENIBHBIX TKaHEH:
oOpa3oBareibHas, IOKPOBHAS,
MPOBOAAIIAs, OCHOBHAS,
MeXaHu4ecKast; IepeuuciIaTh
0COOEHHOCTH MX CTPOCHHUS
BBINOJIHSIEMbIE (DYHKIIUH

9.3 TkaHu )KUBOTHBIX U TkaHU >KMBOTHBIX U Y€JIOBEKA. PackpeiBath conepxanue
YeJI0BEKa Turbl )KUBOTHBIX TKAHEMU: TEPMHUHOB U OHSTHH:

SMUTEINAbHAS, SMUTENNN, CEKPET, MBIIIICUHEIE
COCIMHUTEIbHAS, MBILICYHAS, BOJIOKHA, HEUPOH, HEHPOTIIHSL.
HepBHast. OcoOCHHOCTH XapakTepn30BaTh TKaHU
CTpocHUs, QYHKIHN U >KUBOTHBIX U YEJIOBEKa!
pacmoIoKEeHUs TKaHEH B SMUTENUATIBHAS,
opraHax XHBOTHBIX U COCTMHUTEIHLHAS, MBIITICTHAS,
YEeJIOBEKA. HEpBHAS; IEPEUUCTIATH
JdemoHcTpanuu OCOOCHHOCTH UX CTPOCHHS U
Tabnume! u cxemsl: « TkaHu BEITIOJTHSIEMbIE (DYHKITUU
JKUBOTHBIX», «CKeleT
YEJIOBEKAY,
«IInmeBapuTenbHas CUCTEMa,
«KpoBeHocHast cuctemay,
«JlpIxaTenpHas CUCTEMaY,
«Hepsnas cuctemay, «Koxay,
«MBpblIuieyHas cucTeMay.
OobopynoBaHue: CBETOBOM
MHUKPOCKOIT; MUKPOTIPETapaThl
TKaHEeH.
JlabopaTopHas paGora
«M3ydyeHne TKaHeH KUBOTHBIX»

9.4 Opransl. Cuctemsl Opransl. BereratuBHble u PackpriBath conepxanue

OpraHOB

TE€HEPATUBHBIEC OPTaHbl
pactenuit. Opraibl U CUCTEMBI
OpraHoB )KHUBOTHBIX U
yenoBeka. yHKIKUY OpraHOB U
CUCTEM OPIaHOB.
JdemMoHcTpanuu

Tabmuup! u cxembl: «Oprassl
LIBETKOBBIX PACTECHUI»,
«KopHeBBIE CUCTEMBDY,
«Ctpoenue ctedisy,
«CTpoeHne TMCTOBON
IJIACTUHKN, «CKeleT
YeJIOBEKay,
«IInmeBapuTenbHas CUCTEMA,
«KpoBeHocHas cuctemay,
«JlpIxaTenpHas cCUCTEMay,
«BrlaenuTenpHas cucteMay,

TEPMHUHOB U MTOHATHHA: OPTaH,
KOPEHb, MO0eT, IIBETOK, IO/,
ceMsl, TIOJIOBBIE JKEJIE3bl,
MIOJIOBBIE IIPOTOKH,
KOILYJIATUBHbIE OPIaHBl,
CHCTEMBI OPTaHOB.
XapakTepu3oBaTh
BEre€TaTUBHBIC U T€HEPAaTUBHBIE
OpraHbl paCTCHUI,
COMAaTHYECKHE U PETYJIATOPHBIE
OpraHbl )KUBOTHBIX;
MEePEYUCIIsTH 0COOCHHOCTH UX
CTPOEHUS U BBITIOTHSIEMBIC
(GyHKIHH.

YcraHaBIUBaTh B3aUMOCBSI3U
MEXIY CTPOSHHEM OPTaHOB U
X QYHKIUSIMH.




«HepaHnas cucrema,
«OHIOKPHHHAS CUCTEMAY.
Oo0opynoBaHue: KUBbIE
OK3CMIUIAPbI KOMHATHBIX
pacteHwuii; repOapuu pacTeHUN
Pa3HbIX OTAEJIOB; CKENIETHI
[I03BOHOYHBIX; KOJUIEKIH
0eCr03BOHOYHBIX JKUBOTHBIX;
BIIa)KHBIE MPETapaThl
JKHUBOTHBIX, CKCJICT YCJIOBCKA.
JlabopaTopHas paGoTa
«M3ydeHne opraHos
LIBETKOBOT'O PACTEHUSI»

Paznuyath BUABI TKAaHEH,
OpraHbl U CUCTEMEI OPTaHoB, B
TOM YHCIIE YeJI0BeKa, Ha
MUKpOIIpenapaTax, BIaKHbBIX
npenaparax, repoapusx u
MHuKpodoTorpadusax, Tadmumax,
MOJIEISIX M MYJISDKaX

9.5 Ormopa Tena Ormopa Tena opraHu3MoB. PackpriBath comepixanue
OPraHu3MOB Kapxkac pactennii. CkeneTsl TEPMUHOB U IOHATUI: OIIOPHBIE
OJTHOKJIETOYHBIX H CUCTEMBI, 000JIOUKH KIIETKH,
MHOTOKJIETOYHBIX JKHBOTHBIX. (uOpHIIIBI, KapKac, Hapy>KHBIH
Hapy:xHb1i1 1 BHYTpEHHUI CKeJieT (XUTHHOBBII MOKPOB),
ckeneT. CTpoeHHe U THUIIbI THJIPOCTaTUYECKUI CKeleT,
COEMHEHHS KOCTEH. BHYTPEHHHH CKEJET, KOCTH
JeMoHcTpauun (TMHHBIE, KOPOTKHE,
Tabmuup! u cxembl: «CTpoeHHE | TUIOCKKE), COEANHEHUST KOCTEH,
cteOms», «CTpoeHue TMCTOBOM | HEMOIBU)KHEIC (IIIBHI),
IIaCTUHKNY, «CKeer MOJTYTIOABIKHBIE, TIOJBH)KHBIE
YEJIIOBEKAY. (cycraBbl), OTAEIBI CKEIEeTa
OOopynoBaHue: CKEJEThI MTO3BOHOYHBIX )KHBOTHBIX:
IT03BOHOYHBIX; BJIQKHBIC Yepen, OCEBON CKeJeT
IpernapaThl )KUBOTHBIX; CKeNET | (TT03BOHOYHHK, IpyAHAS
YeJI0BeKa; paKOBUHBI KJIeTKa, XOp/a), rnosica
MOJITFOCKOB; KOJUTEKITHU KOHEYHOCTEH, CBOOOIHBIE
HACEKOMBIX, UTIIOKOKHX KOHEYHOCTH.
OnuceIiBaTh HAPYKHBINA U
BHYTPEHHUH CKEJIEThI
KUBOTHBIX, CTPOEHHE U THITHI
COEIMHEHHUSI KOCTEH.
Y cTaHaBIMBaTh B3aUMOCBS3H
MEX]ly CTPOEHHEM OTIOPHBIX
CHUCTEM U MX PYHKIHUAMU B
OpraHu3Me.
9.6 JBrxenue JIBr>KeHnE OpraHu3MOoB. PackpriBath conepxanue
OpraHU3MOB JIBr>kKeHrE OTHOKIIETOYHBIX TEPMHUHOB ¥ MTOHITHH:

OpraHHU3MOB: aMEOOHTHOE,
KTyTUKOBOE, PECHUYHOE.
JIBMKeHHe MHOTOKJIETOYHBIX

pacTeHuii: TPOIM3MBI U HACTHH.

JBI>KeHNE MHOTOKIICTOUHBIX
KMUBOTHBIX M YeJIOBEKa!
MEITIIeYHas cucTemMa. Peduiexkc.
CkeJeTHBIE MBIIIIIBI ¥ UX
pabora.

JdeMoHcTpanuu

TaOauIBl ¥ CXEMBIL:
«OTHOKIJIETOYHBIE BOJIOPOCIIN,
«IIpocreitmuey», «CtpoeHune
MBILIIBD, «MBbIeyHast
cUCTEMa»

JIBUKCHUE, IBUraTEIbHbBIC
OpraHesuIbl, ABHKEHNE
npocTermux (améoonHOE,
KTYTHKOBOE, PECHIYHOE),
JIBJKEHUE PACTCHUU
(TponHM3MBI, HACTUH),
MBIIICYHBIE CUCTEMBI
(cokparuTenbHBIC BOJIOKOHIIA,
KOXHO-MYCKYJIbHBIH MEIIOK,
CKeJIeTHas MYCKyJIaTypa),
CKeJICTHAs MBIIIIA (MBIIIIEYHOE
BOJIOKHO, MHO(UOpHUIIA),
BBICIIIHE JIBUTATENLHBIE
HEHTPBI, PA00Ta MBIIIII]
(mBUTATENBHASL, COMATHYECKAS),
MBIIIIEYHOE YTOMJICHHUE.




XapaxTepu3oBaTh BUJIbI
JIBUKEHUS OTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB.
OnuceIBaTh CKEIETHRIE MBI BI
1 ux pabory.

YcTaHaBnmuBaTh B3aUMOCBSI3b
MeX]Iy CTPOSHHEM OTIOPHBIX
CHUCTEM U JIBIKCHUSIMHU
OpraHU3MOB

9.7 [Tutanue opraHu3zmMoB ITutanue opraHu3MoB. PackpriBaTh conepxaHue
IlornomieHne BOOHI, TEPMHUHOB U TIOHSATUM: MIUTAHUE,
YTIIEKUCIIOTO ra3a u MUILEBAPEHHE,
MUHEPAJIbHBIX BELIECTB MUIIEBAPUTEIBHBIE BAKYOJIH,
pactenusamu. [luranue KHIIIEYHAas TI0JIOCTh,
YKUBOTHBIX. MUIIEeBapUTENbHAS TpyOKa
BryTpunonoctHoe n MUIIEBAPUTENBHBIN TPAKT,
BHYTPHUKIIETOYHOE MUIIEBAPUTEIBHBIE JKENE3HI,
nuieBapenue. [luranue MUIIEBAPUTETBHBIE COKH.
[T03BOHOYHBIX KMBOTHBIX. XapakTepu3oBaTh MUTaHUE
Otnenbl NUIEBAPUTENBHOTO KUBOTHBIX; BHYTPHUIIOJIOCTHOE
TpakTa. [TnmeBapurensHbIe U BHYTPHUKJIETOYHOE
xenesbl. [IumeBapuTensHas MUILEBapEHHUE.
CHCTEMa YeJIOBEKa. Paznuyate Ha M300pakeHUSIX
JdemMoncTpanuu (cxemax, TabnuIaX, MyJISKaX)
TaOauibI 1 CXeMBI: OT/IEJNbI MUIIEBAPUTEIEHOTO
«KueqHononocTHeIe», TpakTa U MUILEBAPUTEIBHYIO
«IInmeBapuTeNbHAsA CUCTEMay, | CUCTEMY UYEJIOBEKa.
«CxeMa UTaHUS paCTeHUI». YcraHaBnuBaTh B3aUMOCBSI3U
OOopynoBaHue: X1BbIe MEXJly CTPO€HHEM OpraHOB
9K3EMILISIPBI KOMHATHBIX MUILIEBAPECHHUS
pacTeHuii; 00opyI0BaHUE IS
JIEMOHCTpAIK TOYBEHHOTO U
BO3IYLIHOTO MUTAHUSA
pacTeHuit, pacuienjieHus
Kpaxmasa 1 OeITKOB TI0f
JeiicTBieM (epMEHTOB

9.8 [pixanue JlpIxaHne OpraHu3MOB. PackpriBath conepxanue

OPTraHU3MOB [pixanue pacreHuid. J[pIxaHue | TEPMUHOB U IMOHSATHUI:

JKUBOTHBIX. [ dy3us razos
Yyepe3 NOBEPXHOCTh KIIETKH.
KoxxHnoe npixanue.
JpIxaTtenbHasi MOBEPXHOCTb.
KabepHoe u nérounoe
IpIxaHue. Jlprxanue
[I03BOHOYHBIX KUBOTHBIX U
YeJI0BEKa. DBOIOIIMOHHOE
YCIOXHEHUE CTPOCHHUS JIETKUX
I103BOHOYHBIX KHUBOTHBIX.
HpIxatenbHas cucreMa
YeJIoBeKa.

MexaHu3M BEeHTUISILUU JIETKUX
y OTHI] ¥ MICKOITUTAIOTIX.
Perynsmmst nbrxanus.
JpixatenpHble 00BEMEL.
JdemoHcTpaunu

TaGauIel B CXEMBI:
«JlpIXaTenpHas CUCTEMAY.

neixanue, 1 dy3us, KoKHOe
JIbIXaHUE, OPTaHbl AbIXaHUS,
JIbIXaTeIbHbIE JBUKECHUS,
JIbIXaTENbHBIN LIEHTP, JIEFOYHbIE
00BEMEI, )KU3HEHHAS] EMKOCTh
JIETKHX.

XapaxkTepusoBaTh JAbIXaHHE
pacTeHuil; AbIXaHUE KUBOTHBIX
Y YeNIOBEeKa.

OnuchIBaTH 3BOIIOIIOHHOE
YCIOXKHEHUE CTPOCHUS JIETKUX
MMO3BOHOYHBIX KUBOTHBIX.
Paznuyate Ha M300pakeHUAX
(cxemax, TabnuIax, MyJsKax)
NIBIXaTeIbHYI0 CUCTEMY
YeJI0BEKa.

OnuceIBaTh MEXaHU3M
BEHTUJISIIIUU JIETKUX y MITUILL U
MJICKOITUTAIOIIHX.




OodopynoBanue:
o0opynoBaHHe IS
J€EMOHCTpPALUU ONBITOB IO
MU3MEPEHUIO )KU3HEHHOU
EMKOCTH JIETKUX, MEXaHH3Ma
JbIXaTeNbHBIX IBM)KCHUN

YcraHaBauBaTh B3aMMOCBS3HU
MeX]ly CTPOSHHEM OPTaHOB
JIBIXaHWS U UX (QYHKIHSIMH B
OpraHu3M

9.9 TpaHcnopT BelecT TpaHcopT BELIECTB y PackpriBaTh conepixkaHue
opraHu3MoB. TpaHcIIOpTHBIE TEPMUHOB U IOHSATUI:
CHCTEMBI pacTeHul. TpaHCIOPT | TPaHCHOPT BELIECTB, TPAHCIIOPT
BELLECTB Y )KUBOTHBIX. Y pacTeHU, KPOBEHOCHAs
Kposenocnas cucrema u e€ CHCTEMa )KHUBOTHBIX, KPOBB,
opranbl. KpoBeHocHast cuctema | ruiazma, (GOpMEHHBIE 3JIEMEHTHI,
[T03BOHOYHBIX KUBOTHBIX H KpOBOOOpalleHue, Kpyru
genoBeka. Cepire, KPOBOOOpAIIICHHUS, CEPICTHBINA
KPOBEHOCHBIE COCYIbI M KPOBb. | IHKIJI, TUM(OOoOpaIieHue,
Kpyru xpoBooOparienusi. muMda, TuMQaTIIecKie
OBOJIIOLMOHHBIE YCIIOKHEHUS cocyapl, TUM(paTHIECKUE Y3IbI,
CTPOEHHS KPOBEHOCHOM BHYTPEHH:ISI cpe/ia OpraHnu3Ma.
CHUCTEMBI T03BOHOYHBIX XapakTepu3oBaTh TPAHCIIOPT
JKUBOTHBIX. PaboTa cep/iia u e€ | BemecTB y pacTeHUN U
peryssus. 0€eCITO3BOHOYHBIX KHBOTHBIX.
JdeMoHcTpanun OnuceIBaTh KPOBEHOCHYIO
Tabmuup! u cxembl: «Oprassl CHUCTEMY JKUBOTHBIX U
LIBETKOBBIX PACTECHUI», YEJI0BEKA.

«KopHeBBIE CUCTEMBDY, Paznuyathk Ha M300paKEeHUSIX

«Ctpoenue cTebnsy, (cxemax, TabnHIAX, MYJISKAX)

«CTtpoeHue 1MCTOBOM KPOBEHOCHYIO U

TUTACTUHKI, TMM(}aTHYECKYIO CHCTEMY

«KpoBeHocHas cucremay, YenoBeKa.

«KpOBEHOCHBIE CHUCTEMBI YcTaHaBIMBaTh B3aMMOCBSI3U

[I03BOHOYHBIX KUBOTHBIX) MEXIY CTPOEHUEM OPraHOB
KPOBOOOpAILEHUS U UX
(GYHKUMSIMH B OpraHu3Me

9.10 Brinenenue y Brigenenue y opranusmoB. PackpriBaTh conepxaHue

OpraHn3MOB

Brinenenue y pacTeHui.
Brigenenue y ;kMBOTHBIX.
CokpaTuTenbHbIe BaKyOJIH.
OpraHsl BeIICTICHUS.
@unpTpanus, CeKperus u
0o0paTHOE BCaChIBaHUE KaK
MEXaHHU3MBI pabOThI OPTaHOB
BhIAeaeHUA. CBA3b MOJOCTH
TeJla ¢ KPOBEHOCHOU U
BBIJICJIUTEIBHOM CHUCTEMaMU.
Briaenenue y H03BOHOYHBIX
JKHUBOTHBIX U 4ejioBeka. [Touku.
Crpoenue u
(dhyaKIHOHUpOBaHUE He(YpPOHA.
O6pazoBaHue MOYH Y
YeJIoBeKa.

JdeMoHcTpanuu

TaOauIBl ¥ CXEMBIL:
«BpIIenuTeNnbHAS CHCTEMaY

TEPMHUHOB U TOHSITHH:
BBIJICJICHHE, TyTTaIus,
JUCTONAJI, COKPATHTEIHHBIC
BaKyOJI, U3BUTHIC KaHAJIBIIbI,
3BE319AThHIC KICTKH,
BBLICTIUTEIIbHBIE TPYOOUKH,
MAaJIBITATHEBBI COCYIbI, TTOYKH,
MOYETOYHMK, MOUYEBOH Iy3bIPb,
HepOH, MOYa.
XapakTepru30BaTh MPOIECC
BBIJICJICHAS y PACTEHUH H
JKHUBOTHBIX.

Paznuyats Ha M300pakeHUAX
(cxeMax, TabnHIAX, MYJISKAX)
BBIJEIIUTEIBHYIO CUCTEMY
YeNoBeKa.

OnuceIBaTh MEXaHU3M
(GYHKIIMOHUPOBAHUS HEPPOHA;
nporiecc 00pa3oBaHUs MOYH.
YcTaHaBTUBaTh B3aUMOCBSI3H
MeX]ly CTPOSHHEM OPTaHOB
BBIACJICHUA U UX q)YHKHI/ISIMI/I B
OpraHusme




9.11

3amura y
OpraHu3MoOB

3amura y opranu3MoB. 3amura
Y OIHOKJICTOUHBIX OPTaHU3MOB.
Criopb! OakTepuid ¥ UCTHI
pOCTeHIINX. 3aIuTa y
MHOTOKJIETOUHBIX PAaCTEHUH.
Kyrukyna. Cpencrsa
MTACCUBHON M XUMHYECKON
3amuTel. OUTOHIMIBL.

3amuTa y MHOTOKJIETOUHBIX
XKHUBOTHBIX. [IOKpOBHI M UX
MIPOU3BOJIHEIC. 3alTuTa
opranu3ma ot O0JIe3HEM.
HUmmyHHas cucTema 4yenoBeKa.
Kiterounslii ¥ rymMOpanbHbINA
UMMYHUTET. Bpo>x1EHHBIN U
IpHOOPETEHHBII
crnenuprIecKUi UIMMYHHUTET.
Teopust KIIOHAJIBHO-
cenekTuBHOro uMMmynureta (I1.
Opmux, ©.M. bepmner, C.
Tonerasa). BocmanurenpHbIe
OTBETHI OpraHu3MoB. Poip
BpPOKIAEHHOTO MIMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX
3a00s1eBaHMil.

JdemoncTpanuu

Tabmuipe! ¥ cxeMbl: «Koxay,
«MmmynHTETY, «CTpOCHHE
cTebis», «CTpoeHHe IMCTOBON
IUTACTUHKI

PackpeiBath conepxanue
TEPMHHOB U MTOHATHI: KalcCyJa,
9HOCTIOPA, IIUCTa, KyTUKYIA,
CpEACTBA MACCUBHOM 3aILIUTHI,
CpEACTBAa XMMHUYECKOM 3allUTHI,
KO>KHBIE ITOKPOBBI, HIMMYHHUTET,
MMMYHHAas CHCTEMa, aHTUTEH,
AHTUTETIO.

XapakTepu30BaTh BHIBI
3aIIUTHl Y OJTHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB.
OnuceIBaTh CTPOEHUE KOKHBIX
MTOKPOBOB U UX MTPOU3BOIHBIX.
Paznuyarte Ha M300pakeHUSIX
(cxemax, Tabnuax, MyJIsKax)
OpraHbl HIMMYHHON CHCTEMBI
YEJIOBEKA.

Y cTaHaBIUBaTh B3aUMOCBS3H
MEX]ly CTPO€HHEM OpraHOB
3aIIUTHI U UX QYHKLIUSIMU B
OpraHu3Me

9.12

PaznpaxkumocTs u
peryuanus y
OpraHU3MOB

Pa3npaxxumMocTs U perynsanus y
OpraHu3MoB. Pazipaxxumocts y
OJTHOKJIETOUHBIX OPTaHU3MOB.
Takcucsl. PaznpaxumMocts u
perymanus

y pacteHuil. PoctoBbie
BELIECTBA U UX 3HAUYCHHUE.
Hepshas cucrema u
pedieKTopHas perynsiys y
KUBOTHBIX. HepBHas cucrema u
e€ oTAenbl. DBOIOLINOHHOE
YCIIO)KHEHHNE CTPOCHHUS
HEPBHOU CUCTEMBI Y
XKHUBOTHBIX. OTZENbI FTOJIOBHOTO
MO3Ta MO3BOHOYHBIX
XKHUBOTHBIX. Pediekc u
pedexTopHas nyra.
be3zyciioBHBIE U yCIIOBHBIE
pedIiekchl.

I'yMopanbHas perynsauus u
SHJOKPHHHAS CHCTEMA
JKUBOTHBIX M YEJIOBEKa.
JKenessl s3HTOKpUHHON
CHCTEMBI U UX TOPMOHBI.
JeicTBre TOPMOHOB.
B3auMocBs3b HEPBHOI U
SHAOKPUHHOM CHUCTEM.

PackpriBaTh conepxaHue
TEPMUHOB U IOHSATUI:
pa3apaxuMOCTb, PETyJIALUS,
TaKCHCBI, POCTOBBIE BEIIECTBA
(aykcuHBI), HEpBHAsI CHCTEMA,
peduexTopHas perysus,
peduekc, pedaekropHas ayra,
HEpENHUNA MO3T,
IPOMEKYTOUHBIA MO3T,
CPEIHMI MO3T, MO3KEUOK,
MIPOAOITOBATHII MO3T,
BEreTaTUBHAs HEpBHAs
CUCTEMa, TyMOpaJibHas
peryJsinus, TOpMOHBI,
SHIOKPUHHAS CUCTEMA,
THIIOTANaMO-TUNO(U3apHas
CHUCTEMA.

XapakTepu3oBaTh
pa3apaxuMocCTb Y
OJIHOKJIETOYHBIX OPraHU3MOB U
PeQIEKTOPHYIO PETYISILHUIO Y
KUBOTHBIX.

Paznuyate Ha M300pakeHUSIX
(cxemax, TabnHIIAX, MYJISKAX)
HEPBHYIO CUCTEMY U €€ OTHAEIBI;
OT/JIeJIbI TOJIOBHOT'O MO3Ta
MTO3BOHOYHBIX JKMBOTHBIX.




lunoTanamo-runodusapHas
cucTeMa.

JdemoHcTpaunu

IToptper: W. I1. ITaBinos.
Tabmunp! u cxembl: «CTpoeHHe
ruApey, «CTpoeHne
IUTaHapumn», « BHyTpeHHee
CTPOEHHE J0XKIEBOTO YEPBS»,
«HepBHas cuctema prioy,
«HepaHas cucrema JIArynikmy,
«Hepanas cucrema
pecMbIKaromuxcs», «HepBHas
cucrema nTuLy, «HepBHas
CHCTEeMa MIIEKOITUTAIOIINX,
«HepaHas cucTeMa 4eloBeKay,
«OHIOKPHUHHAs CUCTEMA,
«Pedmexcy.

Oo0opynoBanue: MojeIu
TOJIOBHOTO MO3Ta pa3IMyHBIX
KHUBOTHBIX

OnuceIBaTh TYMOPAIBHYIO
PETYIALNIO Y dKUBOTHBIX.
Pasnudats Ha M300pakeHUAX
(cxemax, Tabnuax, MyJIsKax)
SHIOKPUHHYIO CUCTEMY
KUBOTHBIX M YEJIOBEKA.
Ha3sIBath xenessl
SHIOKPUHHON CUCTEMBI
YeNIOBeKa U BEIpa0aThIBacMble
HUMHU TOPMOHEIL.

OnuceIBaTh AEHCTBUE
TOPMOHOB.

YcTaHaBTUBaTh B3aUMOCBSI3H
MEXIy CTPOSHHUEM OPTaHOB
HEPBHOU U

SHIOKPUHHOM CHCTEM U UX
(YHKIMSIMHA B OpTaHU3ME.
XapaxTepuzoBaTh
SBOJIIOIMOHHOE YCIOKHEHHE
CTPOEHUS HEPBHOU CUCTEMBI Y
JKUBOTHBIX

Wroro vacoB mo teme | 17
10 Tema «Pa3MHOKEHNE U Pa3BUTHE OPTaHU3MOBY
10.1 Dopmbl 1 ®opMbI pa3MHOKEHUS PackpriBaTh conepxaHue
pa3sMHOKEHUS OpPTraHM3MOB: OecIonoe TEPMHUHOB ¥ ITOHITHH:
OpraHH3MOB (BKJIFOYAsI BETETATUBHOE) U pa3MHOXKEHHE, IPOCTOE
nojyioBoe. Buner 6ecniosoro JIeJICHUE, IOYKOBaHUE,
Pa3MHOXCHU: ITIOYKOBAHUC, CriopyJrsinus, BEr€TaTUBHOC
CHOPYJISIHS, (hparMeHTaIns, pa3MHOXKeHHE, (parMeHTaIus,
KIIOHUPOBAHUE. KIIOHUPOBaHUE, TAMETHI,
JdeMoHcTpanun criepMaTo3ous (CrepMuii),
TabmauIel B CXEMBI: SIATIEKIIETKA, 3UT0TAa,
«BereraTBHOE pa3MHOXKEHUEY, | KOHBIOTAIIHSL.
«Tumet 6ecrionoro [lepeuncnsate ocoOeHHOCTH
pasMHOXeHUs», «Pa3MHOXKEHNE | OECTOI0ro U IMOJIOBOTO
XJIaMHUAOMOHAIAbD», Pa3MHOXKXCHHUA OPraHnu3MOB.
«Pa3MHOXeHHE IBTIICHBD, XapakTepu3oBaTh CYIIIHOCTh U
«Pa3MHOXEHHE THAPEI» (hopMBI HecIIoIoro
Pa3MHOXCHHA OPraHN3MOB;
Ononornyeckoe 3HaYCHNE
0ecIoIoro pa3MHOKEHHUS.
Pasznnuate cnopy kak
CTECIUATN3UPOBAHHYIO KIIETKY,
MpeIHa3HAYCHHYIO [T
0ecIoIoro pa3MHOXKEHUS, U
CHopHhI OaKTepuil.
OOBSCHATH IPEUMYILIECTBA
MOJIOBOTO Pa3MHOKEHHUS HAJT
OECITOBIM.
10.2 [TonoBoe 2 ITonoBoe pa3mMHOXKEHUE. PackpriBath conepixanue
pa3MHOXKECHHE. [TosioBBIC KIETKY, WM TAMETHL. | TEPMHUHOB W MOHSITUN: MEHO03,
Meiio3 Metio3z. Ctamuu meiio3a. OMBAJICHTHI, KPOCCHHTOBED,

IToBenenue xpomMocoM B
metiose. Kpoccunrosep.
buonorunyeckuii cMpic Meio3a
U MOJIOBOTO Tpoiiecca. Meinos u
€ro MECTO B KU3HCHHOM ITHKIIS

WHTEPKHUHE3, HE3aBUCHMOE
pacnpeieIeHue; KPOCCUHIOBED.
Paznuyate Ha M300pakeHUSIX
(cxemax, Tabnuuax) u
MUKpOIIpenaparax 3pejble




OpraHU3MOB.
JdemoncTpanuu

Tabauipe! 1 cxeMbl: «Meiio3y,
«XpOMOCOMBI»

MIOJIOBBIE KIIETKH
MJIEKOITUTAIOIINX W OPTaHbl
Pa3MHOMKEHUS BBICIIIAX
pacTeHuil.

PackpeiBaTh CyIHOCTB M€H103a,
XapaKTepH30BaTh €ro
OTJIENbHBIE CTAINN.
OrnpenensTe MECTO Mei03a B
JKU3HEHHBIX [UKIIaX Pa3InIHBIX
OpTaHU3MOB.

OOBICHATH OMOJIOTHIECKHI
CMBICI KPOCCHHTOBEpA,
OTIMCHIBATh €0 MEXaHU3M.
CpaBHHBaTh MEHO3 C MUTO30M;
pasnuyaTh OTACIBHBIE UX
CTaIn¥ Ha MUKPOTIperapaTax u
M300paKEHUAX (CXeMax,
TadIunax).

PackpriBaTh 3BOIIOIMOHHOE
3Ha4YeHHE MOJIOBOTO
Pa3MHOXEHUSI OPTaHIU3MOB

10..3 I'ameTorenes. [IpenzaponsiieBoe pa3BUTHE. PackpbiBath copepkanue
Oo6pasoBanue u ['ameTorenes y >kUBOTHBIX. TEPMHUHOB M MOHSTHHA:
pa3BUTHE MMOJIOBBIX [onoBkIe *xemne3bl. raMeToreHes, criepMaTroreHes,
KJIETOK OO6pazoBaHue U Pa3BUTHE 0OTCHE3, CCMCHHHKH, SUYHUKH,

MIOJIOBBIX KJICTOK. CIEepMaTOrOHUH,
Cniepmaroreses 1 OOT€HE3. CIEpPMAaTOLUTHI, CIEpMaTUIbI,
CTpoeHue MOJIOBBIX KIIETOK. CIIepMaTO30UIbl, OOTOHNUH,
Omnno0TBOpEeHUE U OOIMTHI, TIOJISIPHBIC TEIbIIA,
SMOPHOHAIBHOE PAa3BUTHE ARLEKIIeTKA, aKpocoMa.
KUBOTHBIX. CITIOCOOBI [TepeuncnaTs cTagnm
OIJIOAOTBOPEHHUSI: HAPY>KHOE, raMeToreHes3a y >KHBOTHBIX.
BHyTpeHHee. [lapTeHorenes. OnwuckIBaTh MpoLece
JemMoHcTpanuu raMeTOreHe3a U €ro Mepuosl,
TaOnupl ¥ CXEMBI: CTPOCHHE MOJOBBIX KIIETOK.
«["ametorenes», «CtpoeHne Paznnyate ocoGeHHOCTH
SIALEKIETKU 1 CIepMaToreHesa U 00reHesa.
CIIEPMATO30U/1a. OnuckIBaTh MPOLECCH
Oo0opynoBaHue: CBETOBOH OCEeMEHEHUS U

MHKPOCKOII; MUKPOIIpENapaTsl | OIJIOJOTBOPEHUS, pa3Hble
SIALIEKIIETOK U BapHaHThI IapTEHOT€He3a
CIIepPMAaTO30HUI0B.

JlaGopaTopHnas paGoTa

«HM3ydeHne CTpoeHHs MOJIOBBIX

KJIETOK Ha TOTOBBIX

MHKpOINpenaparax»

10.4 OHToOrenes — HNupuBuyansHOE pa3BUTHE PackpeiBath conepxanue
UHIUBUIYaJIbHOE OPIaHU3MOB (OHTOI'EHE3). TEPMHUHOB 1 MOHATHH:
pasBuTHE OMOpuroioTHs — HayKa O OTTOIOTBOPEHHUE, 3UTOTA,
OpraHu3MOB Pa3BUTHU OPTraHU3MOB. OnactoMep, aKpoCOMHas

Mopgoeenes — o0na u3z
2/1a8HbIX Npobdiem
ambpuonozuu. Konyenyus
Mopghoeenos u mooenu
mopghozenesa. Ctanuu
sMOpHOreHe3a KUBOTHBIX (Ha
MIpUMeEpE JISATYIIKH).

peakius, MPOHyKJIIeyC,
MapTeHOTeHE3, IMOPHUOTCHE3,
nIpobiieHue, 0acTysa, MopyJa,
ractpyna, Heipyna,
OpraHoreHe3, SKToJIepMa,
Me30/iepMa, SHTOIepMa, TIEIOM,
HepBHas TpyOKa




HpoGnenue. Tumbl ApoOIeHHUS.
Jlemepmunuposannoe u
HeOepMUHUPOBAHHOE
opobnenue. Bracmyna, munsi
onacmyn. OCOOCHHOCTH
IPOOIIECHHS MIIEKOTIUTAIOIIHX.
3apOBIIIEBEIE TNCTKH
(racTpynauus). 3aknaaka
OpPraHOB ¥ TKaHEH 3
3apOBIIIEBIX JTUCTKOB.
BzaumHoe BiausiHUE yacTen
Pa3BHBAOIIETOCS 32pO/IbIIIa
(3MOpHoHATEHAS WHTYKITHS).
3akiajzKa 1iaHa CTpOeHUs
’KUBOTHOTO KaK pe3yJbTaT
AePapXUUECKUX
B3aUMOJICUCTBUM I€HOB.
Bnusitnue Ha aMOpHOHAIBHOE
Pa3BUTHE PA3TUYHBIX (aKTOPOB
OKpY>Karollen Cpeibl.
JdemMoncTpanuu

IToptper: X. llInemas.
Tabmuus! ¥ cxembl: « OCHOBHBIE
CTaJIF OHTOTEHE3ay.
OodopynoBanue: MOJ €ITb

« MK pa3BUTHA JATYIIKIDY

XOpJa, KHIIeYHas TPyOKa.
Onpenensats IMOPHOHATBHBIH
MIEPUO/T Pa3BUTHS OpTaHU3Ma U
OTMCHIBATH OCHOBHEBIE
3aKOHOMEPHOCTH APOOJICHHS —
o0pa3oBaHre OTHOCIOHHOTO
3apoapliia — OJIaCTYIIH;
3aBUCHMOCTb X012 IpOOJIeHNUS
OT KOJIMUECTBA JKEJITKA B
SIIEKIIETKE; TaCTPYJIALMIO U
OpraHoreHes.

OOBSACHATH TAITBI

g depeHITnPOBKH TKaHEH,
00pa30BaHUsl OPraHOB M CUCTEM
OpraHoB.

XapakTepru30oBaTh PETYISIINIO
SMOPHOHAITHHOTO Pa3BHUTHSI;
JETePMUHAILINIO U
SMOPHUOHANBHYIO HHAYKIIHIO;
TE€HETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO00CHOBBIBaTh BpeIHOE
BO3/CHCTBHE TA0AYHOTO JIbIMa
W aJIKOTOJISI Ha XOJT
AMOPUOHAITBHOTO U
MOCTAMOPHUOHATBHOTO Pa3BUTHUS
OpraHn3Ma YellOBeKa

10..5 Poct u pazsurtne PocT u pa3BuTHE )XKUBOTHBIX. PackpriBath conepxanue
JKMBOTHBIX [MocTaMOpHOHANBHBIN IEPHOA. | TEPMUHOB M MTOHSI THIA:

[IpsiMoe u HenpsiMOE pa3BUTHE. | OHTOTEHE3,
PazBuTne ¢ Mmeramopdo3om MMOCTIMOPHOHAIIEHOE Pa3BUTHE,
y 0ecII03BOHOYHBIX U MeTaMop$o3, JINIUHKA, POCT,
MT03BOHOYHBIX JKMBOTHBIX. CTapeHue
buonorunyeckoe 3HaueHue CMepTh. XapaKTEPU30BaATh
MIPSIMOTO ¥ HETIPSIMOT'O MOCTAMOPHOHATBHBIN TTEPHO
Pa3BUTHS, UX PaCIPOCTPaHEHNE | pPA3BUTHUS OPTaHU3Ma M €ro
B npupoje. Tumsl pocta OCHOBHBIE ()OPMBI.
JKUBOTHBIX. DaKkTOpPHI XapakTepu3oBaTh IIPSIMOE
PEryIALrU pOCTa KUBOTHBIX M | Pa3BUTHE U €r0 NEPUOJIBI.
yenoseka. Ctaauu W3narats coaepxanue Teopuit
TOCTAIMOPHUOHATBHOTO CTapeHMsI OPraHU3MOB.
Pa3BUTHS Y KUBOTHBIX U OOBSICHATH OMOTOTHYECKUI
yenoBeka. [lepuos CMBICTI pa3BUTHS C
OHTOIEHE3a YEJIOBEKA. MeTamMopgo3omM
Crapenue 1 cMepTh Kak
OMOJIOTHYECKHE TIPOLIECCHI.
JdemMoncTpanuu
Tab6muiter u cxemsr: «[Ipsmoe u
HENpsSMOE Pa3BUTHE,
«Pa3BuTre MalicKoro KyKkay,
«Pa3Butue capaHuny,
«Pa3BuTHe IATYyLIKIY.
IIpakTHyeckast padoTa
«BpIsBIEHUE IPU3HAKOB
CXOJICTBA 3apOJIbIIIEH
MI03BOHOYHBIX JKUBOTHBIX)

10.6 PasmHOXeHue Pa3mHOXeHHE U pa3BUTHE PackpriBaTh conepxaHue




pa3BUTHE pACTECHUI

pacrenwuii. [ameroduT n
cnopour. Metio3 B
YKU3HEHHOM IIHKIIE PACTEHHIA.
O6pazoBaHue crop B mpolecce
Meiio3a. ['ameTorenes y
pactenuii. OTUIOAOTBOPECHHE U
pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BoliHOe
OIIJIOJIOTBOPEHUE Y I[BETKOBBIX
pactenuii. ObpazoBaHue u
pa3ButTHe

ceMeHU. MexaHu3Mbl
peryJAIny OHTOTeHEe3a Y
pacTeHuil ¥ )KUBOTHBIX.
JdemMoHcTpanuu

IToptper: C. I'. HaBamum.
Tabmuie! 1 cxeMbl: «JIBoliHOE
OIIJIOJIOTBOPEHHUE Y I[BETKOBBIX
pacteHuit», «CTpoeHue ceMsiH
OITHOJIONIBHBIX M JBYTOTBHBIX
pactenuity, « Ku3HeHHbIN UK
MOPCKOM KamyCThbD»,
«KW3HEeHHBIHN IIUKIT MXa,
«KU3HEHHBIN UK
MATIOPOTHHUKAY, «KMU3HEHHBII
LUKIT COCHBD».

JlabopatopHas paGora
«CTpoeHne opraHon
Pa3MHOXKEHUS BBICIIIUX
pacTeHuit

TEPMUHOB U MOHSATUI:
ramMeToQur, Ciopour,
AHTEPUINH, apXETOHMH,
3apOCTOK, Meracropa,
3apOJIbILIEBbII MELIOK,
CHUHEPTU/Ibl, aHTUIIOABI,
MHKPOCTIOpa, IBIIBLEBOE
3€pHO, JBOMHOE
OIIOIOTBOPEHHE, POCT,
Mepucrema, KaMOuil, eproIbI
OHTOT€HE3a I[BETKOBBIX
pacTeHui.

XapakTepu3oBaTh 0COOEHHOCTH
0ecrooro 1 MOJIOBOTO
Pa3MHOKEHHSI LIBETKOBBIX
pacTeHuil.

Beinensate 0co6eHHOCTH
MIPOTEKaHKsI TaMeTOreHe3a y
LBETKOBBIX PaCTEHHH.
OmnwuceiBaTh Npolece ABOHHOTO
OTTOIOTBOPEHHS y IIBETKOBBIX
pacTeHuid 1 OOBSICHATH €ro
MPEUMYIIECTBA MO CPAaBHEHUIO
C OIUIOZIOTBOPEHUEM Y
CIIOPOBBIX U TOJIOCEMEHHBIX

Htoro yacos o teme

8

11

Tema «I'eneruka — Hay

Ka 0 HAaCJICACTBCHHOCTU YU USMCHUYMBOCTU OPTraHU3MOB»

11.1

Hcropus
CTaHOBJICHHUS U
PasBUTHSA T€HETUKU

1

Hctopusd cranoBieHUs U
Pa3BUTHS TEHETHKH KaK HAYKH.
Pa6oter I'. Menaens, I'. ne
®pusa, T. Moprana. Pois
OTEYECTBEHHBIX YUEHBIX B
pa3BUTHH TeHETUKH. PaboTHI
H.K. Konsnosa, H..
Basunosa, A.H. benosepckoro,
I'.J1. KapnieueHko,

10.A. ®unumyenko, H.B.
TumodeeBa-Pecosckoro.
JdemoncTpauuu

Ioptpetsi: I'. Mennens, I'. e
®pus, T. Mopran, H. K.
Konwnuos, H. . BaBunos, A. H.
benozepckuit, I'. JI.
Kaprmeuenko, 1O. A.
Oununuenko, H. B. Tumodees-
Pecosckuit

PackpeiBath conepxanue
TEPMHHOB U MTOHSTHI:
TEHETHKA, TEH.
JeMoHCTpHUpOBaTh 3HAHUS
HCTOPUM BO3ZHUKHOBEHHS
TEHETUKU.

XapakTepu3oBaTh OCHOBHbBIE
9Tarnbl pa3BUTUS TEHETHKH Kak
HayKH

11.2

OCHOBHBIE TTOHATHS U
CUMBOJIbI TEHETUKHA

OCHOBHBIE T€HETUYECKHUE
THOHATHS ¥ CUMBOJIEI.
I'omonoru4HbIe XPOMOCOMBI,
aJlIeNIbHBIC TEHEL,
aJTbTePHATUBHBIE TIPU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN

PackpriBaTh conepxaHue
TEPMUHOB U MOHSTHUI:
HACJEeICTBEHHOCTD,
HacJelI0BaHue, U3BMEHYUBOCTD,
TeHOTHII, PEHOTHUII, FCHOM,
JIOKYC, XPOMOCOMBI, JIJIEJIbHBIE




MIPHU3HAK, TOMO3UT0TA,
reTepO3UroTa, YhcTas JIMHNUS,
THOPHUIBI, TEHOTHIT, (DEHOTHII.
OCHOBHBIE METO/IbI TCHETHKH:
THOPUI0IOTHUECKHH,
IIUTOJIOTHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKHUI.
JdemMoHcTpanuu

Tabmuuper: «MeToasl
TEHETHUKN», «CXeMBI
CKPETIUBAHU.
JlaGopaTopHas paGora
«/Ipozodmna kak 00BEKT
TeHETUYECKHX HCCIIeT0OBaHMUID)

TeHbI (aJIenn),
aJbTEPHATUBHbBIC IPU3HAKU,
TOMO3HI0Ta, FETEPO3UTOTA,
JIOMUHAHTHBIN ITPU3HAK,
pELECCUBHBIN TPU3HAK, YUCTAs
JIUHUS, THOPHUIEL.
ITons30BaThCs TEHETHYCCKOM
TEPMHUHOJIOTUEN U CUMBOJIUKON
JUISL 3aIIMCH CXEM CKpEILIUBaHUs

Htoro gacoB no Teme | 2

12 Tema «3aKOHOMEPHOCTHU HACJIEICTBEHHOCTID)

12.1 Hacnenosanue 2 Monorubpuanoe PackpriBath conepxanue
IIPU3HAKOB IIPH ckpeuBanue. [IepBblil 3aK0H TEPMUHOB U IMOHSATHUI:
MOHOTHOPHUTHOM Meunnensa — 3aK0H MOHOTHOPUIHOE CKPELIUBAHKE,
CKpELIMBaHUU €AMHOO00pa3usi THOPHUIOB YUCTOTA T'AMET,

nepBoro nokojeHus. Ilpasuino | TOMUHUpPOBaHUE, pacUICIUICHUE
JOMUHUpOBaHus. Bropoi IIPU3HAKOB.

3aKk0H Meneis — 3aKoH OnuceiBaTh ONBITEL . Mennensa
pacUIeIUIEHUs IPU3HAKOB. 10 U3YYEHUIO HACJIEI0BAHUA
IuTonmorudeckre OCHOBBI OJTHOM mapbl MPU3HAKOB Y
MOHOTHOPHIHOTO ropoxa IoCceBHOTO.
ckpemuBanus. ['unoresa [TpuBonuTh HOPMYIHPOBKU
YUCTOTHI TaMeT. MIEPBOTO ¥ BTOPOTO 3aKOHOB [
JeMoHcTpanun Mennens (3akoHa

[Toprper: I'. Mennens. eanHooOpa3us rudpuaIoB
Tabmumb! u cxeMbl: «[lepBrIii 1 | IEPBOTO MOKOJIECHNUS, 3aKOH
BTOPOM 3aKOHBI MeHnaemns». pacieruieHus MPU3HAKOB) U
Oo6opynoBaHue: MOJCID IS OOBSICHATH UX IIUTOJIOTUICCKUC
JEMOHCTpALMU 3aKOHOB OCHOBBI.

€IMHO00pa3ws THOPHUIIOB CoCTaBIATh CXEMBI

[I€PBOT0 OKOJICHUS U MOHOTHOPHIHOTO
pacIleIuIeHns: IPU3HAKOB; CKpEILMBaHUs U pellaTh
CBETOBOM MUKPOCKOIIL, TEHETHUYECKHE 3a/1a4u Ha
MHUKpPOIIpETapar: MOHOTHOPHUIHOE CKPEIBAHIE
«/po3zodumay.

IIpakTH4eckast padota

«M3yuyenne pe3yabTaToB

MOHOTHOPHTHOTO

CKPEIIHUBaHUs Y AP030(HIIBD)

12..2 AHanuzupyroniee 1 AHanuzupyoniee PackpoiBath conep:xanue
CKpeIlMBaHUe. CKpeIllMBaHHeE. TEPMHUHOB U MOHITHH:
Henonnoe IIpoMexxyTOUHBIN XapakTep AHAIM3UPYIOLIEE CKPEIINBAaHUE,
JIOMUHUPOBaHUE HacienoBaHud. Pacmennienue HEIOJIHOE TOMUHUPOBAHUE,

MPU3HAKOB IIPU HEMIOJIHOM KOJOMHUHHPOBaHUE
JIOMUHUPOBaHUH. CocCTaBIIsATh CXEMBI
JdeMoHcTpanun AQHAJIM3HUPYIOLIErO
TaOauIb! 1 CXEMBI: CKpELIMBaHUs U PELIaTh
«AHanm3upylomiee TeHEeTHYECKHe 3a7aui Ha
CKpemuBaHue», «Hemomnoe AQHAJIM3HPYIOIIEE CKPEIINBAHNE
JOMUHUPOBaHHUE» 1 HETIOJIHOE IOMUHHPOBaHUE
12.3 Jurubpuanoe 2 JurubpuaHoe CKpenuBaHue. PackpbiBaTh cojepxaHue




CKpEILMBaHUE Tpernii 3akoH Menaens — TEPMUHOB U MOHSATUI:
3aKOH HE3aBUCHUMOTI0 TUTHOPUIHOE CKPEIUBaHHE,
HacCJEeI0BaHUS IPU3HAKOB. (heHOTUITYECKUH pajiKal.
I{uTonoruvyeckue OCHOBBI OnuceiBath OnbITE I'. Mennens
JUTHOPHIHOTO CKPEIUBAHUSI. 10 U3YYEHHUIO HacleI0BaHUs
JdemMoHcTpanuu JIByX I1ap IPU3HAKOB y rOpoxa
IToptper: I'. Mennens. MOCEBHOTO.
Tabmuup! u cxemsbl: «Tpetnit [MpuBoauTh HOPMYITHPOBKY
3aKOH MeHzens». TpeTbero 3akoHa I'. Mennens
OobopynoBaHue: MOJCID JIS (3akOHA HE3aBUCHMOTO
JIEMOHCTpALUU 3aKOHA HACJIEZIOBaHUS TIPU3HAKOB) U
HE3aBUCUMOT0 HACIIECJOBAHUS OOBSICHATH €r0
MPU3HAKOB; CBETOBOM LUTOJIOTUYECKHUE OCHOBBI.
MHUKPOCKOII; MUKPOIIpEnapar IIpumensaTs MaTEMaTHYECKUI
«/Apozodumay. pacy€T ¢ MOMOIIBIO
IIpakTHyeckas padora (hE€HOTUTTUECKOTO pajinKalia u
«3ydeHune pe3ynbTaToB METO/1a IEPEMHOKEHHUS
JUTHOPHUIHOTO CKPEIMBAHUS Y | BEPOSTHOCTEH BapHaHTOB
Ipo30(hUIIbI» pacIIeTIeHUs] IPU3HAKOB y
ITOTOMKOB 110 (DEHOTHITY U
TeHOTHITY.
CocTaBlsATh CXEMBI
JIUTHOPUTHOTO CKPEIUBAHUS U
pemaTh TeHETHYECKUE 3a1a9l
Ha TUTHOPHUIIHOE CKPEIIUBAHNE
12.4 CuenneHuoe CuemieHHoOe HaclIeJOBaHUE PackpriBath conep:xanue
HacJeI0BaHue npu3HakoB. Paboter T. TEPMUHOB U MOHSATUH:
MIPU3HAKOB. Moprana. CremnyieHHOE CLEIUIEHHOE HACJIEI0BAaHUE,
XpomocoMHast HACJIEI0BAaHUE TEHOB, HapyIIeHUs CLENJICHUs TeHOB
TEOpHUs HapylIeHue KPOCCHHTOBEP, PEKOMOMHAIINS
HACJIEICTBEHHOCTH CLEIUICHHSI MKy TeHaMHU. IF€HOB, FEHETUYECKHUE KapThl,
XpOoMOcOMHas TEOpuUs MOpraHuza.
HACJIEICTBEHHOCTH. [MpuBoguth HpopMyIUpOBKH
JdemoHcTpanuun 3aK0HOB Moprana (3akoHa
IToptpet: T. Mopras. CLIETUICHHOTO HaCJIe10BaHus
TaOnuIbI U CXEMBI: TCHOB U 3aKOHA HAPYIICHUSA
«CrenyieHHOE HacIe10BaHe CIETUICHUS MEeXKAY TeHAMH) U
MIPU3HAKOB Y JIPO30(UIIBI». OOBSCHATH UX UTOJIOTHIECKHE
Oo0opynoBaHue: MOJCID IS OCHOBBI.
JEMOHCTPALUU CLEIIEHHOT'O [lepeuncnsaTe OCHOBHBIE
HacJEeI0BaHUS IPU3HAKOB. MOJIOKEHUS] XPOMOCOMHOM
TEOPHH HACIIEACTBEHHOCTH.
Peniate reneTuueckue 3agauu
Ha CUEIUICHHOE HacJIeJOBaHUE
T€HOB U HAPYILIEHUE CLCTICHUS
MEXAY TeHaMH
12.5 I'eneruka nona I'eneruka noia. PackpeiBath conepxanue

XpOMOCOMHBI MEXAHU3M
onpeeraeHus noa.
AyTOCOMBI U MOJIOBbIE
XpoMocoMbl. ['omorameTHbIM
U T€TePOraMeTHBIN IT0JI.
I'eneTnueckas cTpykTypa
MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3Hakos,
CLEIUICHHBIX C IIOJIOM.

TEPMHUHOB U TIOHSITHH:
ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOT'aMETHBIH
T0JI, TeTepOraMeTHBIH 1OJI.
OOBACHATH XPOMOCOMHBIN
MEXaHHU3M OTPEeNICHHS TI0JIa Y
OpraHnu3MOB.

[TpuBOANTH IPUMEPHI
HacJeI0OBaHUsl IPU3HAKOB,
CICTJICHHBIX C ITOJIOM.




JdeMoHcTpanun
TaOmuisl U cXeMbl:
«'eneTuka mojay,
«Kapuotun uenoBekay,
«Kapuorun npo3ouis»,
«KapuoTtun ntumsn»

CocCTaBIsITh CXEMBI
CKpEIMBaHUs U PellaTh
TeHEeTUYeCKHe 3a]]a9i Ha
HacJeI0BaHNe MTPU3HAKOB,
CHCIIJICHHBIX C ITOJIOM.
[IpuBOAUTH IPUMEPHI
HACJIEZICTBEHHBIX HAPYIIECHHUH
YeNoBeKa, IyTH UX
MIPEOI0JICHUS

12.6 I'eroTum Kak 2 I'eHOTHIT KaK TEIIOCTHAS PackpriBath comepikanue

LIEJIOCTHAs CHUCTEMA cucrtema. [Ineliotponus — TEPMUHOB U MOHSATHUI:
MHOXECTBEHHOE JICHCTBUE MHO>XECTBEHHOE JCHCTBUE reHa
reHa. MHOXECTBEHHBIH (mmeiioTponus),
amrenu3M. B3anmoencTeue KOMIUIEMEHTAPHOCTh, UCTA3,
HeaJUIeIbHBIX TCHOB. MTOJIUMEPHSL.
Kommnementaprocts. Onuctas. | Onpeaensits GopMbl
[ommepus. B3aMMO/ICHCTBUS aJIENBHBIX H
I'eneTnueckuii KOHTPOJIb HEAJUIEJIbHBIX T'€HOB.
pa3BUTHS pacTeHUH, )KUBOTHBIX | [IpuBOIUTE IpUMEpHI
1 YEJIOBEKA, a TaKXkKe IJIEHOTPONHOIO AEHCTBUS
(hM3MOIIOTHYECKHX TIPOIIECCOB, | TEHOB.

MOBEJCHUS U KOTHUTHUBHBIX Pemate reneTuueckue 3anauu
(dbynkmwmii. ['eneTrueckue Ha B3alMO/ICHCTBUE
MEXaHU3MBI CHMOHOTeHE3a, HeaJUIeTLHBIX TCHOB
MEXaHU3MBI B3aUMOICHCTBHUS

«XO34MH — Mapa3uT» U «XO35UH

— MUKpoOHOMY. [ 'eHeTHUecKue

ACTIIEKTHI KOHTPOJISI 1

WU3MEHEHHUSI HACIIEACTBEHHOM

rH(GOPMAITIH B MTOKOJICHHUIX

KJIETOK W OPTaHHU3MOB.

JdemMoHcTpanuu

TaOauIbI U CXEMBI:

«MHOKEeCTBECHHBIH aIlJICITN3M;

«B3anMo1eicTBIE TEHOBY

Wroro vacoB mo teme | 10

13 Tema «3aKOHOMEPHOCTH U3MEHYHBOCTID)

13.1 N3meHunBOCTh 1 BzaumoeiicTBre reHOTHIIA U PackpriBaTh conepxaHue
MpHU3HAKOB. Brst cpens! mpu GOPMUPOBAHUH TEPMHUHOB ¥ ITOHITHH:
M3MEHUYKBOCTHU (enoruna. I3sMeHYMBOCTH W3MEHUYUBOCT,

npu3HakoB. KauecTBeHHbIE 1 HEHACJeICTBEHHAS
KOJTMYECCTBCHHBIC TIPU3HAKH. W3MECHUYNBOCTD,
Bupt n13MEHINBOCTH: HaCJICICTBCHHAS
HEHACJEACTBEHHAS U W3MEHYUBOCTb.
HACJIE/ICTBEHHASI. CpaBHUBATH
JdemoncTpanuu HEHACJIEICTBECHHYIO
Tabnune! ¥ cxeMul: « Buasl U3MEHYUBOCTH C
M3MEHYUBOCTHY. HACIIEJICTBEHHOM.
Oo0opynoBaHue: KUBbIE U [IpuBOAUTH IPUMEPHI
repOapHbIC YK3EMILISPI KaueCTBEHHBIX U
KOMHATHBIX PaCTCHUM; pUCYHKU | KOJTUYECTBEHHBIX IPU3HAKOB
(doTorpadum) KUBOTHBIX C OpTraHU3MOB, TIPOSIBJIICHUN Y
pa3TUIHBIMA BHIIAMU OpraHU3MOB HEHACJICICTBCHHON
HU3MEHYUBOCTHU Y HACJIEICTBEHHON
W3MEHUYHUBOCTHU

13.2 Momudukammonnas | 2 MonundukanmonHas PackpeiBath conepxanue

W3MEHYHBOCTh W3MEHIMBOCTh. POIIb cpespl B TEPMHUHOB W MOHSATHH:




(dhopMupoBaHUH
MOIU(UKAITMOHHOMN
m3MeHYrBocTH. Hopma
peaKnuu mpu3HaKa.
BapuanuonHsli psj u
BapuarnoHHas kpusas (B.
Horanncen). CBoticTBa
MOIU(DUKAIIMOHHOHN
W3MEHYHBOCTH.
JdemMoHncTpanuu

TaOuIBl ¥ CXEMBIL:
«MopuduranroHHas
M3MEHYUBOCTHY.
Oo0opynoBaHue: KUBLIC U
repOapHbIC PK3EMILISPBI
KOMHATHBIX PacTEHUH; pUCYHKH
(dotorpadum) KUBOTHBIX
¢ IIpUMepaMHu
MOIU(DUKAIMOHHOH
M3MEHYHBOCTH.
JladopaTopHas pa6ora
«HccnenoBanue
3aKOHOMEpHOCTEHN
MOAU(DUKALIMOHHOM
n3meHuuBocTu. [locTpoeHue
BapHAIIMOHHOTO PsJa H
BapHaIlMOHHON KPUBOM»

MOIU(UKAITUOHHAS, T
(eHOTHTIYECKAS,
W3MEHUYMBOCTh, BAPUAHTA,
BapUALIMOHHBIN P,
BapHUallMOHHAs KpUBasi, HopMa
peakuuy MpU3HaKa,
MOIH(PUKAITHH.
XapakTepu3oBaTb CBOMCTBA
MO TU(UKAITMOHHOM
n3MeHuuBocTU. [loka3pIBaTh
pOJIb YCIIOBUM BHEUTHEN CPEIbI
B Pa3BUTHH MOAU(DUKAIMOHHOMN
W3MEHUYHUBOCTU y OPraHU3MOB.
CTpouTh BapUallMOHHBIE PSIBI
U rpuK KpUBOIl HOPMBI
peakluy Npu3HaKa

13.3 I'enorunuyeckas I'eHoTnnnueckas PackpeiBath conepxanue
M3MEHUYUBOCTb. U3MEHUNBOCTh. CBOMCTBA TEPMUHOB U TMOHSATHUH:
KombOunaTtuBHas TEeHOTHITHYECKOM KOMOWHATHBHAs H3MEHYNBOCTH,
W3MEHYHBOCTh M3MEHYUBOCTH. Brip MyTallMOHHAS U3MEHYUBOCTD,

TCHOTUIINYECKOM KOMOHHAIIUHU, My TaIlHH.
HU3MEHYHUBOCTH: XapakTepuzoBaTh CBOMCTBA
KOMOWHATHUBHAs, MyTallHOHHAA. | TeHOTHITHYECKON
KomOunatuBHas M3MECHYHUBOCTH.
U3MEHYHUBOCTh. Meito3 u OnuceIBaTh Meii03 U MOJIOBOU
MOJIOBOM IPOLIECC — OCHOBA MpolLecC KaK OCHOBY
KOMOWHATHUBHOM MIPOSIBJICHUS Y OPTaHU3MOB
U3MEHYUBOCTU. Posb KOMOHMHATHBHOU
KOMOMHATUBHOW W3MEHYHBOCTH | H3MEHYHBOCTH.
B CO3/IaHUW TEHETHYECKOTO [Toxa3eiBaTh Ha KOHKPETHBIX
pa3Ho00pa3us B mpeeiax MIpUMEpPAxX POIh
OJIHOTO BUJA. KOMOMHATUBHOW U3MEHYHUBOCTH
JdeMoHcTpauun B CO3/IaHUU T€HETHYECKOTO
TabmuITel U CXEMBI: pasHoo0Opa3us OPraHu3MOB B
«KombunatvuBHas npeaenax OgHOro BHUA.
HU3MEHUUBOCTEY, «Meio3y, CpaBHHUBAaTh T€HOTUIINYECKYIO
«Otmrog0TBOpPEHIE) M3MEHYHUBOCTH C
MOIM(UKAITMOHHOM

134 MyTauuonHas MyTanuoHHas U3MEHUYUBOCTb. PackpriBath conepixanue
HW3MEHYUBOCTb. Buapl myTanumii: reHHbIE, TEPMHUHOB U MTOHITHH:
3aKOHOMEPHOCTH XPOMOCOMHEBIC, TEHOMHBIC. MyTAaIlH, XPOMOCOMHBIE
mporecca. CroHTaHHBIE U nepecTpoiiku (abepparun),
OnureHeTuka VHAYIUPOBAaHHBIE MYTAIIHH. MOJTUTUION NS, AaHEYTUIOU TS,

Snepubie
U [IUTOTJIa3MaTHYECKHe
myTauuu. CoMaTudeckue u

MYTaHT
MyTareHsl. [IpuBoauts
[IPUMEPHI MyTaLUM,




NOJIOBBIE MyTauuu. [IpuanHbI
BO3HUKHOBECHHUS MyTaluH.
MyTareHsl ¥ UX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOT'O Tpoliecca.
3aKOH rOMOJIOTHYECKHX PSAL0B
B HAaCJIEJICTBEHHOU
n3menuuBoctu (H.W. BaBuios).
BresnepHas ©3MEHYMBOCTD U
HACJIEICTBEHHOCTb.
Onueenemuxa u nUceHOMUKA,
POIb INULEHEMUYeCKUX
gaxmopos 6 Hacredoeanuu u
U3MEHYUBOCmU
GenomunuiecKux nPUsHAKos y
OpP2aHU3MO8.

JdemoHcTpanumn

IToptpersr: I'. [Ie @pus, B.
Horanncen, H. 1. Bapuios.
Tabnuup! 1 cXeMbl:
«I'enernyeckue 3a00I€BaHUS
YyenoBeKay, «Buasl MmyTanuii.
O0opynoBaHue: KUBBIE U
repOapHbIC YK3EMIUIIPHI
KOMHATHBIX PaCTeHUIT; pUCYHKH
(dororpadun) ;KUBOTHBIX C
Pa3NIUYHBIMU BUIAMH
M3MEHYMBOCTHIO
[Ipaktuueckas padora.
Myraruu npo3oduisl (Ha
TOTOBBIX ITpenaparax)

BCTPEYAIOIINXCS Y Pa3HBIX
OpTaHHU3MOB.
Knaccudunmposats MyTarmm
10 pa3HbIM OCHOBAHMSIM.
Paznuyate Ha N300pakeHUSIX
(cxemax, TabiHIIaX) TCHHBIC
MyTallu, XPOMOCOMHBIE
MEPECTPONKU Pa3HBIX BUIOB:
JIEJICIIUY, TYTUTAKAIAH,
TpaHCIIOKAINY, HHBEPCHH;
T€HOMHBIE MYTaIlHH.
CpaBHHBATbh MEXIy COO0M
MYTalli{ Pa3HBIX BUJIOB.
XapakTepu3oBaTh CBOHCTBA
MYTallMOHHON N3MEHYHBOCTH.
Ha3biBaTh npu4MHBI MyTalUi,
BBISBIISITh UCTOYHHUKH
(haKTOpOB-MyTarcHOB B
OKpyKarollen cpefie
(KOCBEHHO).

[TpuBoauTh hopMyIHPOBKY
3aKOHA TOMOJIOTHYECKUX PSIIOB
1 HacJIeICTBEHHON
u3menuuBoctu H. N. BaBunosa
1 000CHOBBIBATH €T0 3HAYCHUE
JUTSL TIPAKTHKH CEITBCKOTO
X035UCTBa

Wtoro yacoB o teme

6

14

Tema «I'eHeTHKa Ye0OBEKaY

14.1

I'eneTnka uenosexa.
MeTtonpl u3ydeHus

1

Kapuortum genosexka.
MexayHapoiHas porpamma
HCCIICA0BAaHUs '€HOMA
yenoBeka. MeToabl u3y4eHust
TEHETHKH YEJIOBEKA:
TeHEaTOTUIECKHM,
OJIM3HEIIOBBIH,
IUTOTEHETUYECKUH,

MOy JIAIIMOHHO-
CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETHIECKH.
CoBpeMeHHOe OTIpe/IeTICHIe
TEHOTHIIA: IOJTHOTCHOMHOE
CEKBCHUPOBAHUE,
TCHOTHITUPOBAHHUE, B TOM YHCIIC
¢ nmomompio [T[P-ananm3a.
Hacnencreennsle 3a00/1eBaHus
yejoBeKa. [ eHHble 1
XPOMOCOMHEBIE 0OJIE3HU
4yesioBeka. bomesnu ¢
HAaCJIeICTBEHHOMN
MIPEIPACIIONIOKEHHOCTHIO.
3HayeHne MEIUIMHCKOMN
T'CHCTHUKHU B IPCAOTBPALICHUHN 1

PackpeiBath conepxanue
TEPMHUHOB U TIOHSTHH:
CEKBEHHPOBAHUE, KapTa
XPOMOCOMBI, TPOOAHI,
HACJIEZICTBEHHbIE 0OJIe3HU
(MOHOTCHHBIE, TIOJTUTCHHEIE,
TeHHBIC, XPOMOCOMHEIE),
MEJIUKO-TE€HETUYECKOE
KOHCYJIbTUPOBAHUE, IOPOJIOBAs
IMAarHOCTHKA, aMHUOIICHTES.
[lepeuncnats ocobeHHOCTH
W3Y4YECHUS TEHETUKH YEeIOBEKa U
METObI METUITMHCKOM
TCHETHUKHU.

XapaxkTepuzoBaTh METObI
M3Y4YEHUS TEHETUKH YEJIOBEKa
(reHeaTOTUYeCKHIA,
OJIM3HELIOBBIH,

U TOTC€HETUYECKUM,
MOJIEKYJIIPHO-T€HETUUECKUH,
MOMYJISIIUOHHO-
CTaTHCTUYECKUN ).

OnuchIBaTh 1SN, 331a9H1 1
JIOCTHKEHUS MEXKIYHAPOIHOM




JICYCHUH T€HETHIECKUX
3a00NIeBaHMI YeIIOBEKa.
Menauko-TeHeTHIeCKoe
KOHCYJIbTUPOBAHHE.
CrBonoBsie kineTku. [Tonstue
«TE€HETHYECKOTO

rpy3a». DTHYECKHE aCIIeKTHI
WCCJICIOBAHUH B 00JIACTH
peIaKTUPOBAaHUS T€HOMA U
CTBOJIOBBIX KJIETOK.
I'enerndeckue akTOpHI
MOBBIIICHHON
YYBCTBUTEIHHOCTH YEIIOBEKA K
(pU3UYECKOMY M XUMHYECKOMY
3arpsI3HCHUIO OKPYKAIOIIeH
cpensl. ['eneTnyeckas
MIPEIPACIIONIOKEHHOCTh
YEJIOBEKA K MATOJOTHSIM.
JdemMoHcTpanuu

Tabmurter u cxemsbl: «Kapuotui
YyenoBekay, «MeToapl n3y4eHus
TCHETUKHU YEIIOBEKay,
«['enernyeckue 3a00IeBaHUS
YEIIOBEKaY.

IIpakTHyeckasi padoTa
«CocraBieHre U aHaIHu3
POAOCIOBHON

nporpaMmsl «I'eHom
YyeJIOBEKAY.

Pasnudats Ha M300pakeHUAX
(cxemax, TabnuIax) KapThl
XpOMOCOM (TEHETHYECKHE,
(r3uIecKue, CHKBEHCOBBIC).
OmuceIBATH METOIIBI
COBPEMEHHOT'O OIPEICIICHUS
TCHOTHITA OPTaHU3MA.:
MOJIHONEHOMHOE
CEKBEHHUPOBAHUE,
TeHOTHITUPOBAHHUE, B TOM YHUCIIE
¢ nmomosio ITI[P-ananmm3a.
XapaxTepuszoBaTh
HACJICICTBEHHLIE 3a00JIEBaHUs
yeJIoBeKa U 3a00JIeBaHUs C
HACJICICTBEHHOM
MPEAPaACIIONOKEHHOCTBIO.
CpaBHUBaTh TCHHEIE,
XPOMOCOMHBIE 00JIe3HU
yeJioBeKa M 00JIe3HU C
HACIIEICTBEHHOM
MPEeIPaCcIONI0KEHHOCTBIO.
YcranaBauBaTh B3aMMOCBS3h
MEX]Ty HACJICICTBCHHBIMU
3a00JIEBAHUSIMH YEIOBEKA U UX
TeHETHYECKONH OCHOBOIA.
OO0O0CHOBEIBATH 3HAYEHHE
MEIUKO-TE€HETHUYECKOTO
KOHCYJIbTHPOBAHHUS B
MIPEIOTBPAIICHUN 1 JICUSHUH
HACIIEICTBEHHBIX 3a001eBaHUI
YyeJI0BeKa

Htoro yacos o teme | 1

15 Tema «Cenexiust opraHu3MOBY
15.1 OCHOBHBIE MOHATHS 1 JloMecTHKaUs U CEIEKIHs. PackpeiBath conepxanue
CeJIEKIINU 3apokAeHNE CENEKLUHU U OCHOBHBIX MOHSATHIH: CENeKIHs,

JoMmectukanuu. Yuenue H.W.
Baguiiosa o I{enTpax
MIPOUCXOXKJIEHUS U
MHOT000pa3usi KyJIbTypHBIX
pactenuii. Poinb cenekuuu B
CO3JJaHUM COPTOB PACTEHUN U
nopoJ XuBOTHbBIX. Copr,
[opoJa, ITaMM. 3aKOH
TOMOJIOTHYECKHX PAJIOB B
HACJEACTBEHHOU
m3meHunBoctr H.M. BaBumosa,
€ro 3Ha4YeHHue 11
CENEKIIMOHHOI PabOTHI.
JdemMoncTpanuu

IToptpetsi: H. U. BaBuios, 1.
B. Muuypum, I'. 1.
Kapneuenko, II. I1.
Jlykpsnenko, b. JI. Actaypos.
TaOmuub! u cxeMbl: «L{eHTpBI
MIPOUCXOXKJCHHS U

JIOMECTUKALWs, TPUMHTHUBHAs
CeJIEKLIMS, KOMOMHATHUBHAS
CEJIEKIIHs, COpT,

nopoza, wramm. Ilepeuncnats
OCHOBHBIE ATaITbl Pa3BUTHUS
CeJIEKIINHU KakK Ipolecca u
HayKH.

XapakTepu3oBaTh COAEPKaHUE
yuenust H. Y. BaBuiioBa o
LenTpax mpoUCXOXKAEHUA U
MHOT000pa3us KyJIbTypHBIX
pacTeHuil.

ITokassiBats L{eHTpBI
MIPOUCXOXKJIEHUS U
MHOT000pa3us KyJIbTypHBIX
pacrenuii u LleHTpsI
JIOMECTUKALIUHN JOMALTHUX
JKUBOTHBIX Ha KapTe MHpa,
CBS3BIBAaTh UX MECTOINOJIOXKEHHE
C oyaraMu BO3HMKHOBEHHUS




MHOT000pa3usi KyJlIbTypHBIX
pacTeHui», «3aKoH
TrOMOJIOTUYECKUX PSIIOB B
HACJIEICTBEHHOMN
HM3MEHYUBOCTHY.
JlaGopaTopHas pa6ora
«/3yueHue copToB
KyJbTYPHBIX PAaCTEHUH U TIOPOJ
JIOMaITHUX KHUBOTHBIX)»

JIPEBHENIINX LIMBUIU3ALINIM.
CpaBHHBATh COPT, IOPOLY,
LITaMM C BUAAMU-POJINYAMHU.
OO0O0CHOBBIBATH 3HAYEHHE
3aKO0HA TOMOJIOTUYECKUX PSIOB
B HACJICACTBCHHOM
m3meHunBocTy H. . BaBmnosa
JUTSL CEJICKITMOHHOMN pa0OThI.
OnuchIBaTh NEPCIEKTUBBI
JIOMECTHKAIIMN U CO3JaHNE
HOBBIX COPTOB KYJIBTYPHBIX
pacTeHuil, Mopo JOMAITHUX
JKUBOTHBIX M IIITAMMOB
MHUKPOOPTaHU3MOB

15.2

MeTtonasl celneKuu

MeTtonabl CeneKIIMOHHOMI
paboTsl. McKkyccTBEeHHBIH
0TOOp: MacCOBBIA U
WH/IMBUYaJIbHBIN. OTaIlbl
KOMOMHAIIMOHHON CEJIEKLIUU.
HcnbiTanue npousBoauTenei
10 TOTOMCTBY. OTOOp 110
TEHOTHITY C TIOMOIIbIO OLEHKH
(heHoTHIIA TOTOMCTBA M OTOOP
10 TEHOTHUITY C TIOMOIIBIO
ananuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak
METO/ CENIEKIIMOHHOM paboTHI.
PagnanuoHHBIN 1 XUMHYECKUN
MyTareHe3 Kak MCTOUHUK
MyTalui y KyJIbTypHBIX (GOpM
opranu3MoB. Mcnosb3oBaHue
T€HOMHOTO PEJIJaKTUPOBAHUS U
METOAOB PEKOMOMHAHTHBIX
JHK nist nonmyueHust
HCXOAHOTO MaTepuana JIs
CEJIEKIINN.

[Tosrydenue nonuIIONAOB.
BnyTtpuBnnosas
TUOpUIN3aITHSL.
brmuskopoacTBeHHOE
CKpeINBaHue, WA WHOPHUIHHT.
HepoxcreenHoe ckpeluBaHue,
nnu aytopuauar. ['ereposuc u
ero npu4nHEL. Vcnons3oBaHme
reTepo3rca B CENEKIINH.
Otnanénnas rubpuIU3aIys.
IIpeononenne

OecCIUIOaNSI MEKBHUIOBBIX
ruOpunoB. [Joctmxenns
CEJICKI[UU paCTEHUHN U
KUBOTHBIX. «3enénas
DEBONIOYUAY.

CoxpaHeHue U U3ydeHne
TeHETHYECKHUX PECypCOB
KyJBTYPHBIX PacCTEHUH U UX
JUKUX POJMUEH ISl CO3aHUs
HOBBIX COPTOB U THOPHIOB

PackpeiBath conepxanue
TEPMHUHOB ¥ MTOHITHH:
WCKYCCTBEHHBIH 0TOOP,
MIPOU3BOANUTENH, IKCTEPBED,
OIM3KOPOJCTBEHHOE
CKpeIIMBaHue, I WHOPUINHT,
HEPOJICTBEHHOE CKPEIINBaHHE,
WK ayTOPHUIUHT, YUCTas
JIUHHS, TETePO3UC (THOpUIHAS
CHIIa), TEHOMHOE
penaKkTupoBaHue,
WCKYCCTBEHHBI MyTareHes,
(haKTOpBI-MyTareHsl,
MTOJTUIIONIBI, OTJAJIEHHAS
rudpuIu3anus,
CEKBEHHUPOBAHUE.
XapaxkTepuzoBaTh OCHOBHBIE
METO/IbI CEJIEKLIUN PACTEHUN U
JKUBOTHBIX: UCKYCCTBEHHBIN
0TOOp M THOPUIN3AIINIO.
CpaBHHBaTH MacCOBBIH
HCKYCCTBEHHBIN OTOOp C
WHIMBH]Ty AJTbHBIM, TIOKa3bIBATh
WX 3HaYCHHE JJIS1 CENIEKIINU
KYJBTYPHBIX PACTCHUN U
JTOMAITHHUX KUBOTHBIX.
[IpuBOINTH KOHKPETHEIE
PUMEPHI OTJAIEHHON
THOPUAN3AIIH B CETICKIINH.
OnuceiBaTth onbiT 1. /1.
KapneueHko 1o npeo101eHu0
OeCILIOVSI MEKBUIOBBIX
THOPHUIOB.

Paznudgates Ha M300pakeHUAX
(cxemax, Tabnumax) y
OTJIETBHBIX

MpeCTaBUTENeH KOHKPETHOTO
copTa ¥ HOpOAbl XO3SMCTBEHHO
[IEHHBIC PU3HAKH,
HEOOXOAMMEIE YEIIOBEKY.
XapaxkTepuzoBaTh poJib
CeNIeKIH B 00ecrieueHUN
MIPOAOBOJILCTBEHHON




CENbCKOXO03MCTBEHHBIX
KYJIBTYp. M3yuenue,
coxpanenue u ynpasienue
2eHemuyecKuMU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U
NPOMBICTIOBBIX HCUBOTNHBIX 6
Yensax YuyuueHus
cyujecmsyouux u cO30anus
HOBbIX NOPOO, TUHULL U KPOCCO8,
6 MOM YuUcie ¢ NPUMeHeHUeM
COBPEMEHHBIX MEMOO08
HAYYHBIX UCCLe008aHU,
nepeoosvix uoell u
NEePCneKmuGHbIX MeXHON02UI.
JdemMoHcTpanuu

IToptpetsi: H. U. BaBunos, U.
B. Muuypum, I'. 1.
Kapmneuenko, H. bopnoyr, 1. K.
benses.

Ta0muie! U cXeMbl: «MeToIbI
cenekuuny, «OTaanéHnas
rudpuanzanusy, «MyTtareHesy.
JlaGopaTopHas paGora
«M3y4yeHne METOZ0B CENEKINN
pactenuii» IlpakTudeckas
padorta «IIpuBuBKa pacTeHUI.
Ikckypeusi « OCHOBHBIE
METOBI M IOCTUKEHHUS
CEJIEKLIUU PACTEHUN U
KHUBOTHBIX (Ha CEIEKLIUOHHYIO
CTaHITUIO, TUIEMEHHYIO (hepMy,
COpPTOUCHBITATENBHBIH yUaCcTOK,
B TEIUINYHOE XO3SICTBO, B
1abopaTopuio
arpoyHHBEPCUTETA WIH
HAYYHOT'O LCHTPA)»

0€30ITaCHOCTH YEJI0BEUYECTBA.
[IpuBOAUTH KOHKPETHBIE
MPUMEPBI TOCTHXKECHUN
CEJICKIIUU KYJIbTYPHBIX
pacTeHHl U JOMAIIHUX
JKMBOTHEIX B Poccun

HTtoro yacoB o teMe

4

16

Tema «buorexnosorus

M CUHTETHYECKast OMOJIOT U

16.1

BbuorexHonorusa xax
HayKa 4 0Tpacib
MIPOU3BOJICTBA

1

OOBEKTHI, UCTIOJIE3YEMEIE B
OMOTEXHOJIOTHH, — KIIETOYHEIE
Y TKAHEBBIC KYJbTYPBI,
MHUKPOOPTraHU3MBbI, KX
XapaKTePUCTUKA.
TpanuuuoHHast
OMOTEXHOJIOIHS:
xJyiebornevenHne, moxy4eHue
KHUCJIOMOJIOUHBIX MPOAYKTOB,
BUHO/IEIIHE.
MuKpoOHOTOTHIESCKU CHHTES.
OOBEKTHI
MUKPOOUOJIOTHIECKUX
TexHosnorui. [Ipou3BoacTBO
Oejika, aMHUHOKHCIIOT ¥
BHUTaMUHOB.

JemouncTpanun Ta0nuib! u
cxemel: «Mcnonp30Banue
MHKPOOPTaHU3MOB B

PackpeiBath conepxanue
TEPMHUHOB ¥ MTOHSITHH:
OMOTEXHOJIOTHS, TPATUIIOHHAS
OMOTEXHOJIOTHS,
MUKPOOUOJIOTHYECKUN CHHTE3,
MHUKPOOHOJIOrHIecKas
TEXHOJIOTHSL.

[epeuncnaTh HanpaBJICHUS
OHMOTEXHOJIOTHUH; LIEIHN U
3a[a4H, CTOSIINE Iepe]
OMOTEXHOJIOTHEH.
XapakTepru3oBaTh OOBEKTHI,
WCTIOJIh3yEeMBIC B
OMOTEXHOJIOTHH, — KIICTOUHBIC
Y TKaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OmuUCHIBaTh OCHOBHBIE METOIBI
TPaJUIIUOHHOW OMOTEXHOJIOTUH
u




MIPOMBIIIIEHHOM
MIPOU3BOACTBEY.
JlabopatopHas paGora
«HM3yueHne 00ObEKTOB
OMOTEXHOJIOTHI.
IIpakTnyeckas padora
«IlomyuyeHne MOJIOUHOKHCIIBIX
MIPOJYKTOBY.

IKcKypeust «brnorexHonorus —
Ba)KHEHIIasi TPOU3BOIUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha

OnuceiBaTh HA KOHKPETHBIX
MIpUMepax METOABI KIETOYHOU
WH)KEHEPHH.

IIpuBOAMTE IPUMEPHI
HCIIOJI30BAHUS
MOHOKJIOHAJIBHBIX U
MOJIMKJIOHAJIBHBIX aHTHTEIN B
MEJULIHE.

OneHuBaTh 3Ha4eHHE
CHHTETUYECKON OMOJIOTHH TSt
CEeJBCKOT0 X03s1CTBa U

OMOTEXHOJIOTHYECKOE MEANLIVHBI
MIPOM3BOJCTBO)»

16.2 OcHOBHEbIE Cosznanne TeXHOJIOTHH PackpriBath conepxanme
HampaBIeHNUS WHCTPYMEHTOB TEPMHUHOB U MTOHITHH:
CUHTETUYECKON LIEJIEHANIPABICHHOT O KIJIETOYHAs WHXKEHEPHS,
Ononorun HM3MEHEHUS U KIIETOYHAs TEXHOJIOTHSI, METO

KOHCTPYHPOBAHUS T€HOMOB C KyJBTYpbI KJIIETOK U TKaHEH,
LIENBIO TTOJIyYE€HUS OPTAaHU3MOB | TOTUIIOTEHTHOCTD,
1 UX KOMIIOHEHTOB, IUTFOPUTIOTEHTHOCTB,
COJIEpKAINX HE CTBOJIOBBIE KJIETKH,
BCTpevaroIyecs B IpUpoae MHKPOKJIOHAJIbHOE
OMOCHHTETHYECKHUE ITyTH. pa3MHOYKEHHE pacTeHUl,
Krnerounast numxenepus. coMaTndeckast THOpuan3anus,
MeTtoas! KyJIbTyphl KIETOK U TaryIou/bl, THOPUIOMBI,
TKaHEH pacTEeHHUI U )KUBOTHBIX. | MOHOKJIOHAJbHBIE U
Kpunobanku. Comatuueckas MOJIMKJIOHAJIBHBIE aHTUTENA,
ruOpUAN3alus ¥ COMaTHYECKUI | METOJ TpaHCIUIaHTALUH SAep,
smOpuorenes. Mcrons3oBannue | KIOHUPOBAaHUE.
TalyIONJ0B B CENEKINH XapakTepu30BaTb OCHOBHBIE
pactenuii. Ilonyuenue HaIpaBJICHUS] CHHTETUYECKOM
MOHOKTIOHANbHBIX AHMUMEN. Ouonoruy.
Hcnonvzosanue OnuceiBaTh Ha KOHKPETHBIX
MOHOKJIOHANLHBIX U MIPUMEpax METOABI KIETOYHOU
NOJUKTIOHANLHBIX AHMUMEN 8 WH)XEHEPHH.
Mmeduyune. VIcKyccTBEHHOE [IpuBoauTH MpUMEPHI
OIJIOJIOTBOPEHHE. HCIIOJIb30BaHMS
PexoHcTpyKuus SSHUEKIETOK U MOHOKJIOHAJIBHBIX U
KJIOHHPOBaHHUE KUBOTHBIX. MTOJTUKIIOHANBHBIX aHTUTEIN B
Merton TpaHCIIIaHTaLUH SIAEP MEAHLIMHE.
KIIETOK. Texnonocuu OneHnBaTh 3HaYEHHE
0300posienus, CUHTETUYECKON OHOJIOTHH TSt
KY1bmMueupo8aHus u CEJIbCKOT0 X034HCTBA U
MUKPOKTIOHATLHO20 MEAULIHHEI
DPA3MHOJICEHUS
CeNbCKOXO3AUCHEEHHBIX
Ky16myp.
JdemMoncTpanuu
TaOauIBl ¥ CXEMBIL:
«Kierounas MHKEHEpUsI»

16.3 XpOoMOCOMHas U XpoMOCOMHas ¥ TeHHas PackpriBath conepxanue

ICHHAasA MHXXCHCPHUA

nHxeHepust. IcKycCTBeHHBIN
CHHTE3 reHa u
KOHCTPYHPOBaHHE
pexomoOuHanTHBIX JIHK.
Co3zdanue mpaHceeHHbix
opeanuzmos. JJoctuxeHus u

TEPMUHOB U MTOHSTHIA: TeHHAS
WHXKEHEPHS, PECTPUKIIHOHHEIE
SH/IOHYKJIEa3bl (PECTPHUKTA3HI),
JIMIIKUE KOHIBI, TUTA3MH/IBI,
PECTPUKIIUS, TUTHPOBAHUE,
TpaHcOopMalusl, CKpUHUHT,




NEPCIEKTUBBI XPOMOCOMHOMN U
TEeHHOUN MHKCHEPUU.
OKOJOTMYECKUE U ITHUECKUE
npo0IeMbl TEHHON HH)XEHEPHUH.
JdemMoHcTpanuu

Tabnumb! u cxembl: «I eHHas
HHXXCHEPHSD»

TpaHCTeHHBIC (TCHETUYECKH
MOIU(DUITUPOBAHHBIE)
OpTaHU3MBEI.

OnuceIBaTh METOIBI
PENPOYKTUBHOTO U
TeparneBTUIECKOro
KIIOHHPOBAHUS, KIIETOUHBIC
TEXHOJIOTUU U CIIOCOOBI
TeHETUYECKON MH)KEHEPUH.
XapaKkTepu30BaTh JOCTUKECHUS
TE€HHON MHKEHEPHUHU.
OneHNBaTh SKOJIIOTUIECKHE U
STHYECKUE TPOOIEMBI
KJIOHHPOBAHUS U CO3AaHUS
TPAHCTCHHBIX OPT'aHNU3MOB,
MIEPCIIEKTUBBI Pa3BUTH
XPOMOCOMHOM ¥ T€HHOU
WHXCHEPUH

16.4

MenunuHCcKHe
OMOTEXHOJIOTNH

MenuiuHCKHEe OHOTEXHOIOTHH.
Tocmeenomnas yughposas
meouyuna. IL[P-ouaznocmuxa.
Memabonrommnviii ananus,
2EHOYEHMPUYECKUT AHATIU3
npomeoma wenosexa 07is
OYEHKU COCMOSIHUS €20
300po6bs. Hcnonvzosanue
CMBOJI0BLIX KIEMOK.
Tapeemnas mepanus paxa. 3D-
OuouHsiceHepus 014
paspabomxu
@DyHOAMEHMATbHBIX OCHO8
MEOUYUHCKUX MEXHON02UL,
CO30aHUSL KOMNAEKCHBIX
mKauel couemanuem
MEeXHON02ULl MPEXMEPHO20
buonpurmuHea u
ckagpghonounea ons peutenus
3a0ay NepCcoHAIUUPOBAHHOU
MeOUyUHbl.

Co30anue 6eKMOPHbIX AKYUH C
yenvio obecneyenus
KOMOUHUPOBAHHOU 3AUMbl O
6030youmeneii OPBU,
VCMAHOBAEHUE MOAEKYIAPHBIX
Mexanu3zmos
DYHKYUOHUPOBAHUSL
PHK-coodepoicawux eupycos,
BbI3BIBATOUUX 0COOO ONACHDIE
3a601e8anUsL HeN0BEKA U
HCUBOMHBIX

PackpriBaTh conepixaHue
TEPMHUHOB U TIOHSITHH:
MEMIIMHCKAsT OMOTEXHOJIOTHS,
MeTaOO0JIOMHBIN aHaJH3,
IFE€HOLIEHTPUYECKUI aHaIn3,
TIePCOHATN3UPOBAHHAS
MEIUIMHA, pereHepaTUBHAS
MEIUIIHA.

XapakTepru3oBaTh METObI
MeTab0JIOMHOTO U
TE€HOLIEHTPUYECKOT0 aHAIN3A;
WCIIOJIB30BAHHUE CTBOJIOBBIX
kierok; [IIP-nuarnocTukys;
TapreTHyIO Teparuio paka

Wtoro yacoB o teme

PesepBHOE Bpemst

OO0111€€ KOJI. 4acoB 110
porpaMme
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0P nas 10-11 kiaaccoB mo OMOJIOrMM.

1) Tpenaxep «Obnako 3Hanuit» 10 kiace, ounonorua. OO0O» ®Ouzukon J1adb»
2) B0P «Jlomamrnaue 3amganus», 10 kimacc, Ounonorus

3) «4 coam EI'D» 6uonorus 10-11 knacesl. U3n. «IIpocBemenuey Penenne TpyaHbIx
3aja4

MyJabsTuMeIuiiHAS NOJAEPKKA Kypca
1. buonorus. Pacrenus, bakrepun. ['pu6sl, JlnmaitHuku. 6 kinacc. DIEKTpOHHOE yueOHOE U3/IaHUE.
dupma «1 C». U3nat. nearp Benrana — I'pad, 2007.
2. buonorwus. )KusotHsle. 7 kimacc. OOpa3oBaTeIbHBIA KOMIUICKC (QJIEKTPOHHOE YUueOHOE U3IaHHE).
W3n. nentp. Benrtana-I'pad, 2007.
i JTaGoparopust KIIETKA;
i JTaGoparopuss TEHETHUKA,;

JTabopatopust DKOCUCTEMBI, i

HNuTepHeT — pecypcsl

1. http: //scool-collection. Edu.ru/) «kExunas xomnekmus [{udposeix O6pa3oBarenbHbIXx PecypcoBy
2 . http://www.fcior.edu.ru/

3. www.bio,1 september.ru — razera «buomgorus»
4. www.bio. nature. ru — Hay4YHbIE HOBOCTH OHOJIOTUH
5. www,edios,ru — Di10c — IEHTP AUCTAHIIMOHHOTO 00pa30BaHUs
6.
7.

www. km.ru/education - y4eOHbIe MaTepualbl U ciioBapy Ha caiire «Kupmt u Medoamii»
http:video. Edu-lib.net — yueGHbIC PUITBMBI.


http://www.bio/
http://www.fcior.edu.ru/




		2023-10-15T19:06:17+0400
	место подписания
	Игонина Елена Михайловна
	Я являюсь автором этого документа




