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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ydeOHOMY mnpenmery "buomorus" (manee - Ouojorusi) Ha
YpOBHE cpefHero oodimiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Denepamnnmy,
OI'OC COO, Konuenuuu mnpenogaBaHusi ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUM (PenepanbHoil paboueit mporpaMMbl BOCIIUTAHUS.

VYueOnbpiii npeamer «buonorus» yrayon€éHHoro ypoBHs u3ydenus (10-11
KJIACChl) SIBJISIETCA OJIHMM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
HayuHble peaMeTh». CornacHo nojoxeHusiMm GI'OC COO npoduiabHbie yueOHbIE
OpeIMeThl, H3y4yaeMble Ha YIJIyOJIEHHOM ypOBHE, SBISIOTCA  CIOCOOOM
mubdepennmaniy  oOy4eHHs] Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs U
NpU3BaHbl 00ECMEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM
o01IUM, cpeaHUM TTPOPECCUOHANIBHBIM U BhICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 O3TUX Y4yeOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE PEIICHHE 00Pa30BaTENbHBIX, BOCIHUTATEIBHBIX M PA3BUBAIOIIUX
3a/:ad, CBS3aHHBIX C mpodopueHTanyeld 00yJaromuxcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHON 00JacTH HAy4yHOTr'0 3HAHUsS, CBSI3aHHOTO C OHOJIOTHEH,
MEAUIMHOM, SKOJIOTHUEH, TICUXO0JI0THEN, CIOPTOM HJIK BOEHHBIM JIETIOM.

[Iporpamma no yueGHOMy nipeameTty "buonorus" qa€r npeacraBiaeHUE O TEH
U 3ajayax U3ydeHusi yuyeOHoro mpenmera «buonorusi» Ha yriayoJi€HHOM ypOBHE,
onpezenser o00s3arenbHOe (MHBApUAHTHOE) TNPEIMETHOE COJIEpKaHHEe, €ro
CTPYKTYPUpOBaHME TIO pa3feliaM W TeMaM, paclpeiesieHue T0 Kiaccam,
PEKOMEH/IyeT TIOCIEAOBATEIbHOCTh HM3yYeHUs Y4YeOHOro maTepuana ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro mpolecca,
BO3PACTHBIX 0OCOOEHHOCTEN o0y4daromuxcs. B mporpamMe mo 6Moioruu peaau3oBaH
MPUHIIUI PEEMCTBEHHOCTHU C H3y4YEHHEM OMOJIOTMH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Onarogaps YeMmMy MpPOCMATPUBAECTCS  HANPABJICHHOCTh  Ha
NOCJIENYIONIee pa3BUTHE OWUOJOTHMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMupoBaHUE  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHHMsS,  IKOJIOTHYECKOTO
MBIIIJIEHUS, PEACTABICHUH 0 37I0pOBOM 00pa3e KU3HH, HAa BOCIIUTAHUE OEPEKHOTO
OTHOIIIEHUS K OKPYXAIOIIel MPUPOTHOH cpene. B mporpamme 1mo OMOIOTUN Takxke
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buonorusi» B peanuzanuu
tpeboBanuii ®I'OC COO K MIaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U
IPEIMETHBIM pe3yibTaTaM 00y4deHus u B JOPMUPOBAHIN OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEIbHON JEATEIbHOCTH OOYYaIOUIMXCS IO OCBOCHHUIO COJAEpPKAHUS
OMOJIOrMYEeCKOro 00pa30BaHUs HA YPOBHE CPEAHET0 0011Iero o0pa3oBaHuUs.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero ooiero o0pa3oBaHMs
3aBepiaeT OMOIOruIecKoe 00pa3oBaHME B IIKOJIE M OPUEHTUPOBAH HA PACIIIMPEHUE
U YIIIyOJICHHE 3HAHHHN 00YyUaromnuXCs O )KUBOU MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOUM OMOJI0TUM, SMOPUOJIOTUU U OMOJIOTUU PAa3BUTHS, TCHETUKU, CEIICKIIUH,
OMOTEXHOJOTUH, SBOJIOIIMOHHOTO YYEHUS U IKOJIOTHH.

N3yyenue yueOHoro mpeamera «buosorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaIOUIUMXCS K IOCJIEAYIOIIEMY IOJY4YCHUIO
Ouosormdyeckoro  oOpa3oBaHus B  By3aX UM OpraHM3alMsX  CpPEIHEro
npodeccroHaabHOro oopazoBanus. OCHOBY €ro cojiepKaHusl COCTaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TMONYYEHHBIX TIPU HU3YYECHUH  OOYy4YarOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3elIOB OMOJOrMH Ha YPOBHE OCHOBHOIO
obuiero obpazoBanusi, B 10—11 kjaccax 3TH 3HaHHUA TOJNy4arOT pa3BuTHe. Tak,
pacHIMpeHbl W YIIIyOJieHbl OMOJOTMYECKHWE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KHU3HHU,
JOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTMYECKHE CBEICHMS MPUKIIATHOTO U MOMCKOBOIO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI JJIsi MOCIETYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpamnus OMOJIOTMYECKHMX 3HAHUNA C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TOJYYCHHBIMU OOYYAIOMIUMHUCS TIPH U3YYCHHUH
busnku, XumMun, reorpaduu 1 MaTEMaTUKH.

CrtpykTypa nporpammsl 1o ydyeOHOMY mnpeamery '"buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA TMOAXOAbl K M3YUYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMH OPraHUYECKOro MUpa Ha 3eMiie,
coxpaHeHusi OMOJIOrH4YecKOro pazHooOpasus mianeTsl. Tak, B 10 kiiacce u3ydaroTcs
OCHOBBI MOJIEKYJISIPDHOM U KIJIETOYHOM OHWOJOTMH, AMOPUOJIIOTMH U OUOJIOTHH
pPa3BUTHS, TCHETHUKUA W CEJICKIMH, OMOTEXHOJOTMU U CUHTETHYECKOW OMOJIOTHH,
AKTYaJIM3UPYIOTCSl 3HAaHUSA OOydYaroluxcsi 1Mo OOTaHUKE, 300JI0TMH, AHATOMUH,
¢uznonoruu yenoseka. B 11 knacce u3ydaroTcsi 3BOIIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M y4eHHUe o ouocdepe.

VYueOnpiii mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00y4aromMMHUCsE OMOJIOTMYECKUX TEOPUH M 3aKOHOB, WJEH, IPUHIIUIIOB U MPABUIL,
JIekKALUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOCHHM, MHOT0O0Opa3MM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MONyJsLuy,
OMOIIeHO03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKCHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OUOJIOIMH, MPUKIAAHBIX ACTIEKTaX OMOJOrMYecKuX 3HaHui. J{is
pa3BUTUS M TOAJIEP)KAHUS MHTEpeca OOydalluxcs K OMOJOTMU Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUYECKOT'0 MaTepuaja B COAEPKaHUH MPOTPAMMBbI
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHENH CTAaHOBJICHHUS U Pa3BUTHUS
TOU WK UHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pEIlICHHE BAXKHEUIINX OMOIOTHYECKUX U IKOJIOTMYECKUX MPOOIIeM.

Lenps uzyuenus yueoHoro npeamera «buonorus» Ha yriyOnéHHOM YypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIMOHAIBHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPUOOPETCHHE yMEHHUI
UCTIOh30BaTh ATH 3HAHUS B (POPMHUPOBAHUM MHTEpEca K ONpene’EHHON 00JIacTH
npodeccuoHaIbHON JIeATETbHOCTH, CBSI3aHHOM ¢ Ouojoruei, win K BBIOOpPY
y4e0HOTO 3aBEeICHUS JIJISl IPOOJKEHHUST OMOJIOTUYECKOT0 00pa3oBaHUsl.

JocTrkeHue Uenu u3ydeHus ydyeOHoro npeamera «buonorus» Ha
yrayOaE€HHOM YpOBHE 00€CNeYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHHE O0YYArOITUMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHIICTIIHSIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBHUiIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUPA; O
CTPOEHHH, MHOrooOpa3uu U OCOOCHHOCTSX OMOJOTrMYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMyJISALNs, BUI, OUoreoreHo3, ouocdepa); 0 BELIAIOMINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCs C METOJAaMU TO3HAHHS JKUBOH MPHUPOJIBIL:
UCCJIEIOBATEILCKUMH  METOJaMU  OHMOJOTMYECKUX HayK (MOJIGKYJISpHOH W
KJICTOYHOM OMOJI0THH, SMOPHOIOTUH B OMOJIOTUN Pa3BUTHS, TEHETHKH U CETICKITUH,
OMOTEXHOJIOTUM W CUHTETUYECKON OWONIOTHH, MaJeOHTOJIOTHH, JKOJIOTHH);
METOJIaMH CaMOCTOATEIHHOTO TPOBEACHUS OMOIIOTMYECKUX HCCIEAOBAaHUN B
nabopatopud W B mpupoje (HaONIOAEHHE, W3MEpPEHHE, HKCIIEPUMEHT,
MOJICJINPOBAHUE);

OBNaZicHHEe OOYYalOIMMHUCS  YMEHHUSIMU: CAMOCTOSTEIbHO  HAXOAWTb,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(POPMAIUIO; TOIh30BATHCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM ¥  COITMATBHO-PKOHOMUYECKUMH U  JKOJIOTUYECKUMH
npobjieMaMu YeIOBEYECTBA; OIICHUBATH IOCIEACTBHS CBOEH NEATEIBHOCTH IIO0
OTHOIIICHUIO K OKpPYXKalIIed MNpUpPOAHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO0  OKPYKAIOIIUX  JIIOJIEH; OOOCHOBBIBaTH W COOJIOJATh  MEphI
npodunakTuku MHGEKIIMOHHBIX 3a007eBaHNi, MpaBUia MOBEACHUS B MPUPOJIEC U
oOecrieueHusi 6€30MaCHOCTU COOCTBEHHOM MKU3HEIEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTGHHOTO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHbIC OTKPBITHS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YUAIONMUXCSI HHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH B
NpoIlecCe 3HAKOMCTBA C  BBIJAIOIIUMHUCS OTKPBITUSAMH W COBPEMEHHBIMHU
UCCJIEIOBAHUSAMH B OHMOJIOTHH, PEUIAEMBIMU €10 MpoOjeMaMu, METO0JIOTHEe
OMOJIOTUYECKOTO UCCIIEIOBAHUS, TPOBEICHHS SKCIIEPUMEHTAIBHBIX HCCIICOBAaHUM,
penieHusi OMOJIOTMYECKUX 3a7ad, MOJETUPOBAHUS OUOJIOTHYECKUX OOBEKTOB W
IPOIIECCOB;

BOCIIUTaHUE y 00yYarouuxcsi IEHHOCTHOT'O OTHOUIEHUS! K KUBOW MPHUPOJIE B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TCHETHYECKOM IPAaMOTHOCTH, OOIIIEH KYIbTYphI IIOBEICHUS B PUPO/IS; MHTETPAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHH;

npuoOpeTeHre  OO0y4aloIMMHUCS ~ KOMIIETEHTHOCTHM B pallMOHAIBHOM
IPUPO/IOTIONIH30BAHUH (COOIIOICHHE TIPABIII TIOBEICHUSI B IPUPO/IE, OXPAHBI BUJIOB,
JKOCHUCTEM, OHoc(ephl), COXpPAaHEHUHM COOCTBEHHOI'O 3J0pPOBbSI M 3JI0POBbS
OKpYXXaromux Jrojied  (coOmrogeHuss Mep npodwiakTuku — 3a0o0JieBaHUM,
oOecrieyeHue 0€30MACHOCTU IKU3ZHENEATETbHOCTH B YPE3BBIUYAWHBIX CHUTYaIUSX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMOJOTMYECKUX 3HAHUM U YMEHUH B MMOBCEAHEBHOMN KU3HU;

CO3JaHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHCS
VHIUBUIYyaTbHON oOpa3oBaTeIbHON TPAeKTOPUH, crocoOCTBYrOIIEH
nocienymiemMy npodecCHOHAIbHOMY CaMOOIPEAEIEHUI0, B COOTBETCTBUU C
WHIVBUYaTbHBIMU HHTEPECAMH M TIOTPEOHOCTSMH PErHOHa.

OO61iee yuCiIO YacoB, OTBEICHHBIX Ha M3y4YE€HHE OMOJIOTMU Ha YriyOJIeHHOM
YpOBHE CpeliHero obmiero oopa3zoBanus, cocraiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hefiento), B 11 kmacce — 102 gaca (3 yaca B Heenio).

Ot10op opraHu3anMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OMOIOTUU
OCYHIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJAEp>KaHWs U HAMpaBIEHHOCTH Ha
NPOJOJKEHUE OHMOJIOTHYECKOTO O0pa30BaHWsS B  OpPraHU3ANMSIX CPEIHETO
npoQeCCUOHATBLHOIO U BBICIIETO 00pa30BaHUSI.

O0s13aTenbHBIM YCIIOBUEM MTPU 00YYEHUH OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
ABJISIETCSI TIPOBEJICHHME JA0OpPAaTOPHBIX M MpakTH4eckux padoT. Taxxke yuactue
O00yYaroNIMXCs B BBIMOJTHEHUH TMPOSKTHBIX M Y4EOHO-MCCIEAOBATEIHLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEAEISETCS YIUTEIEM Ha OCHOBE HMEIOIIUXCSI MaTePHAIBLHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHM.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Conepxanue mpoOrpammebl, BBIAEIECHHOE KYpCcu8oM, HE BXOAUT B IPOBEPKY
rocyaapcTBeHHou uroropoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHasi Hayka. Kpatkast nucropus pa3BUTHS
Ouosornu.  buonoruueckue HaykM W U3y4aeMble UMM TIPOOJIEMBI.
dyHaamMeHTadbHbIe, TPUKIATHbIE W TIOMCKOBBIE HAy4HBIC HCCICIOBaHUS B
OMOJIOTHH.

3HaueHue OWonoruu B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [lpodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHUE OHUOIOTUM B
NPAaKTUYECKON JIEATEIbHOCTH 4YEJOBEKAa: MEAULUHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOIBI.

JdeMoHCTpanuu

[Toptpetsi: Apuctorens, Teodppact, K. JIunnent, XK. b. Jlamapk, U. {apsun, V.
l'apsen, I'. Mengens, B. 1. Bepnanckuu, U. I1. [Tasnos, . U. Meunukos, H. W.
Basunos, H. B. Tumodeen-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabmuupel 1 cxembl: «CBsi3b OMOJOTMU C ApPYTrMMHU Haykamu», «Cucrema
OMOJOTUYECKHUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YYeHHE

XKuBble cucTemMbl Kak TpeaMeT wu3ydeHusi Ouonoruu. CBOMCTBA >KHUBBIX
CHCTEM: €IMHCTBO XHMHYECKOr0 COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTb,
CJIOXKHOCTh U YIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CaMOOpPTraHU3aIus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBI, MONYJISIHUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(Ouoreouenoruueckuit), oOuochepusiil. Ilpouecchl, npoucxomsduMe B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKuW3Hb Kak ¢opMmMa CyIeCTBOBAHMS
Marepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AINU.

N3yuyenue xuBbIX cucteM. Meroael Ouonornyeckord Hayku. HaOmronenwue,
U3MEPEHUE, DKCIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanu3. [loHsaTHE 0 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. IlnaHupoBanue »skcriepuMenta. lIloctaHoBKa U
npoBepka rumnote3. HyneBas runores3a. [lonstre BHIOOPKU U €€ JOCTOBEPHOCTH.
Pa3bpoc B Ouonormueckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pesyabTartoB. [IpUuuHBI UCKaXKEHUS pPe3ylbTaTOB »HKcrnepumeHTta. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuupl U cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buonmornueckue
cucrteMmbD», «CBOWCTBAa KUBOW MATEpUN», «YPOBHU OpPraHU3alvd >KUBOHN
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TkaHM KUBOTHBIX», «CHCTEMBI
OpPTraHOB 4YEJIOBEYECKOro opranmsmay, «buoreornenos», «buochepa», «Merombl
V3YUYCHUS )KUBOU MTPUPOIBI».

Ob6opynoBanue: 1abopaTopHOEe 000pYyI0BaHUE AJI TPOBEICHUS HAOIIOICHUH,
VU3MEPEHUM, IKCIIEPUMEHTOB.

IIpakTnuyeckas padora «lIcnonp3oBaHre pPa3IWYHBIX METOAOB IIPH
WU3YYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — crpykrypHO-QYHKIIMOHAIbHAS eAMHUIIA >KuBoro. Kcropus
OoTKpbITUs KieTKH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJIOXKEHUSI COBPEMEHHOM KJIETOUHOMN
TEOPUHU.

MeTonpl  MOJIEKYJSIPHOM H  KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpomatorpadus, MeKTpodope3, METOJ MEUYEHBIX aTOMOB, auddepeHnmanTLaoe
HEeHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢huxcuposanHvix
K1emok. DIEKTpOHHasi MUKpockonusi. Koughoxanvuas mukpockonus. Bumanvhoe
(npusicuznenHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. [llnelinen, P. Bupxos, K. M.
bap.

Tabmuiel u cxembl: «CBETOBOM MHKPOCKOMY, «DJIEKTPOHHBIM MUKPOCKOID,
«HMcTopust pa3BUTHS METOA0B MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpENnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHUATBHBIX KJIETOK.

IIpakTnyeckas padora «/3ydyeHne METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, asyekrTpodope3, audpdepeHuIrAIbHOE UEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHAYECKHN COCTaB KJIETKU. Makpo-, MUKPO- M YIbTPAMHUKPO3JIEMEHTHI.
Bopa u e€ posb kak pacTBOpUTENS, peareHTa, y4acTue B CTPYKTYPUPOBAHUY KIIETKH,
TeIUIoperyasiuuu. MuHepaabHbIe BEUIECTBA KIETKH, UX OHoIornyeckas poib. Poib
KaTUOHOB U AHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonmornueckue mnoiaumepsl. benkw.
AMUHOKHCTIOTHBIN cocTaB 0elkoB. CTPYKTypbl OeIKoBOM MosieKyibl. [lepBudHas
CTpYKTypa Oenka, MenTujaHas CBs3b. BTopuyHas, TpeTU4Hasi, YeTBEPTHUUHAS
cTpyktypsl. Jlenarypamus. CsoiictBa OenkoB. Kraccudukamnus  OenkoB.
buonornueckue ¢pyHxium 0eaKkoB. [lpuonsi.



YraeBoasl. MOHOCaxapuapl, TUCAXAPUIBI, OJINTOCAXAPUABI U TIOJIUCAXAPUIBI.
O6mwmii 1maH cTpoeHus U (PU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckre GyHKIMH YTIIE€BOOB.

Jlumuael. 'uapodunsHO-THAPODOOHBIE cBOMCTBA. Kitaccudukarust mummmos.
Tpurnunepuasl, Qochonunuasl, BOCKH, cTepouibl. buonormyeckue GyHKIMH
aunuaoB. OO1Me CBOMCTBA OMOTOrMYECKUX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHUIO, ITOITYIIPOHUIAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. CrpoeHune HYKIEHMHOBBIX KHUCIOT.
Hykneorunpl. [lpunuun xommementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupanib. MecTtonaxoxaenue u ouonornyeckue ¢pynkiuu JJHK.
Bunsr PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B mosekyiae ATO.
buonornyeckue pynkuun AT®. BoccTtaHoBIEeHHbIE TEPEHOCUMKH, UX (QYHKIUU B
Kietke. /pyeue nykneosuompughocghamol (HT®D). CexBenupoBanue JJHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pHU3UYECKre UCCIeTOBAHMS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl OuoMonekyl. Mooderuposanue
CMPYKMypsl U QYHKYUL OUOMONEKVI U UX KOMNIeKkco8. KomnbvromepHulil ouzaiin u
opeanuyecKuil Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHATO208.

JdemoHcTpanuu

[Toptperst: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. IIpy3unep.

Junarpammel: «Pacripenenenne XuMUYeCKUX 3JIEMEHTOB B HEXKUBOW ITPUPOLIEY,
«Pacripenenenne XuMIYECKUX 3JIEMEHTOB B )KUBOU MPUPOAE.

Tabmuupel u cxembl: «llepuoanydeckass TadIUIA XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoOJeKyJbl BOIbI», «BemecTtsa B cocraBe Opranu3aMoB», «CTpoeHHe
MOJIEKYJIbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIbl», «CTpOE€HHE MOJEKYI
yrieBooB», «CTpoeHne MOJEeKyJl JUIuIoB», «HyKinenHoBbIE KHCIOTBDY,
«Ctpoenne Monekysibl ATO».

OO6opynoBaHue: XuMUYECKas 1Mocyia u 000pya0BaHuUE.

JladbopaTopHas padora «O0HapykeHHEe OEIKOB C MOMOIIBIO Kau€CTBEHHBIX
pEAKIUIA.

JlabopaTopHas padora «/cciienoBaHne HyKIEMHOBBIX KUCIIOT, BbIIEJIEHHBIX
U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue nu QyHKIUM KJIETKH

Tumel KIETOK: JdykapuoThyeckas U Ipokapuorudeckas. CTpyKTypHO-
GbyHKIIMOHAIbHBIE 00PA30BAHUS KIIETKHU.



Crtpoenue npokapuoTuueckoil kietku. Kiierounast creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHMsI TeTepoTpoHONM U aBTOTPOPHOU MNPOKAPUOTHUUYECKUX
KJIETOK. MecTo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenne 1 GyHKIIMOHUPOBAHKUE dyKapUOTHUECKON KieTku. [1nazmarnueckas
MeMmOpaHa (mazmanemma). CTpykTypa ImiasMatudeckoil MemOpanbl. TpaHcmopT
BEII[ECTB Uepe3 Mmia3MaTuIecKyro MeMOpaHy: macCuBHbIN (Tuddy3us, obaeraéHHas
mubdy3ust), akTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIM TPAHCIIOPT).
[TomynponumaeMmocTs MeMOpanbl. PaboTa HaTpuii-KaaueBoro Hacoca. JDHIOLUUTO3:
MUHOIMTO3, (aronuto3. Dk3o1uto3. Knerounas crenka. CTpykTtypa u (QyHKIUU
KJIETOUYHOM CTEHKHU pacTeHU, rpuoOoB.

Huromna3zma. [{uto3ome. IluTockener. [[BmxeHnune nuromiazMbl. OpraHouabl
kJeTkd. OTHOMEMOpaHHbIE OPraHOU b KIETKHU: dHAoIUIa3MaTnyeckas cetb (I11C),
anmapat [onblku, JW30COMBI, HMX CTpoeHue u (yHKIUU. B3aumocBs3h
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyISIPHOIO PETUKYJIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['ankuii (arpanyJisipHblii) 3HI0IIa3MaTUYECKUN PETUKYITYM.
CekperopHas ¢ynkuust annapara ['onbixu. Moougukayus Oenxkoe 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCTIOPT BEIIECTB B
KiIeTke. Bakyonu pacturenbHbiX Ki1eTok. Kierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJAPUU,  IUJIACTUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozcenes (K.C. Mepeackosckuii,
JI. Mapeynuc). CtpoeHre u (YHKIIMM MHUTOXOHIpUN W 1actul. llepBuunsle,
BTOPUYHBIC U CJIOKHBIC IIACTUABI (DOTOCHHTE3UPYIOIMINUX DYKAPUOT. XIIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue U GyHKUUHM HeMeMOpaHHBIX
OpraHOUJI0B KJIETKHU. PuGocomsr. IIpomescymounvle Quramenmol.
MuxkpodunamenTsl. Axmunogvlie Mmuxpoguramernmyl. MplllIeUHbIE  KIIETKH.
Axmunosvie KOMNOHEeHmMbl HeMbluleuHblx Kiemok. MukpoTpyoouku. KnetouHslit
neHtp. CTpoeHHE U JBWXKEHUE KIYTUKOB M peCHHYEK. MHUKpOTpyOOUKH
muroruiasmel.  Llentpuons. benku, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompyodoukamu. MomopHvie 6enku.

SAnpo. O6onouka siApa, XpOMAaTUH, KapHOIUIa3Ma, SJPBIIIKH, UX CTPOCHUE U
bynkuuu. Snepubiii  OenkoBblii Marpukc. IIpocTpaHCTBEHHOE pPacTOIOKEHHE
XpoMocoM B HHTephazHOM sape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBI. /J[unamuka s0epHOU 006010uKu 6 mumose. AHoephbiil
Mpancnopm.

Kinerounsie BrimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK IYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOM).

JdemoHcTpanuu



[Toptpersi: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunpl 1 cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTKu», «CTpoeHue
XKUBOTHOM  KiIeTkn», «CTpoeHHe  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MUTOXOHIPUNY, «Sapoy, «CTpoeHne NPOKapuOTUYECKOU KIETKHU.

O6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHKPOINpENapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOIpenapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopHas paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTopnas pabora «/ccnenoBaHue IUIa3Moiid3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckas padora «/3yueHne NBUKECHUS TUTOILIA3MbI B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NpeBpaLeHie JHEPIrUU B KJIeTKe

AccUMUIISATIAA ¥ TUCCUMUIIAIIMS — JIBE€ CTOPOHBI MeTaboym3ma. Tumnsl ooMeHa
BEIIIECTB: aBTOTPO(MHBIM M TreTepoTpodHBIN. YdacTHe KHCIOpoJa B OOMEHHBIX
npoueccax. JHepreruyeckoe oodecrnieueHue kierku: npespamienue ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIN XapakTep peakuuid KIETOYHOTrO
Merabonu3zma. DepMeHTbl, UX CTPOCHHE, CBOMCTBA U MEXaHHU3M JECHCTBUS.
Kodepmentsl. OTnuunst GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPbl M OCIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKkimii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHBIA CHHTE3 OpraHWYECKHX BemlecTB B KieTke. DorocunHTes.
AHOKcUuceHHbIll U OKcueeHHbll (omocunmes y odaxmepuii. Ceemocodouparoujue
NUSMEHMbl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpPOIUIacTOB B MpOLECCE
dotocunTe3a. CBeroBas u TeMHoBas (pa3bl. Pomoovixanue, Cs., Cs. u CAM-munor
@omocunmesa. llponykTuBHOCTD (hoTOCUHTE3a. BiinsiHue pa3nuyubix GpakTopoB Ha
CKOpOCTh (poToCHHTE3a. 3HAUECHHUE (POTOCUHTESA.

XEMOCHUHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUITUPYIOIUE OaKTEPUH, >KEIe300aKTepuH, CepoOaKTepUu, BOJOPOIHBIE
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS M HX
UCIIOJIb30BAaHUE YENOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3Mbl KakK OOBEKThI
OMOTEXHOJIOTHH M BO30YyIUTEIIN O0JIe3HEH.

AspoOHBIC OpraHU3MBI. Oranbl HHEPTreTHUUYECKOTO oOMeHa.
[ToaroroButenbHbIN 3Tan. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

bronornueckoe OKUCIEHUE, WIN KIETOYHOE AbIXaHue. Pojab MUTOXOHIpHII B
nporeccax ouonoruyeckoro okucienus. Lluknnueckue peakuu. OKUCIUTENbHOE
dbochopunupoBanue. Iuepeus memopannozo epaduernma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszvl. llpeumyinecTBa a’poOHOro myTd oOMeEHa
BEIIECTB Nepe aHadpoOHbIM. D(H(PEKTUBHOCTH IHEPTETUYECKOI0 OOMEHA.

JdemoHcTpanuu

[Toptpersi: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3Y», «IHEPreTUUECKUl 00Men», «brocunres
oenkay, «CtpoeHue pepMeHTa», «XeMOCUHTE3.

OO6opyioBaHHe: CBETOBOM MHKPOCKOI, O0OpPYIOBaHHE JJII IMPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHas padora «/3yueHne KaTaIUTUYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amuia3bl WU KaTana3bl)».

JlabopaTtopHas pabora «M3ydyeHue (EpMEHTATUBHOIO paCIICIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KJIETKAX).

JladopaTtopHass pabora «CpaBHeHue TpolieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE IIPOIICCCOB OPOKECHUS U IBIXAHHUS.

Tema 7. HacaeacrBenHast uHGopMauus U peaju3anus eé B KiIeTKe

Peakiun marpuyHoro cunres3a. [IpUHIUI KOMITJIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHONW mHpopMalmu. [ eHeTnyeckuit
KO, €ro cBoucrTBa. TpaHckpunuusa — wMaTpuuHbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJIICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuus u e€ srambl. Yuactue TpancnoptHbix PHK B 6uocunTese Genka.
VYcnoBuss OuocunTeza Oenka. KogupoBanue amuHOKHCIOT. Ponp pubocom B
OuocuHTe3e Oenka.

Cogpemennvie npeocmasierus o cmpoenuu 2enos. OpraHuzanus reHoma y
MPOKApPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy Hpokapuor. ['mmoresa
onepona (®. XKakob, XK. Mano). MonexynsipHvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJeTKe. KileTouHbIil roMmeocTas.

Bupycer — Hekiierounbie GOpMBI JKH3HU U 00IUTraTHbIe apa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusHenHbili Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, peeepmasa, unmezpasa.

Bupycubie 3a0omeBanus yenoBeka, KuBOTHBIX, pacteruit. CITNJ[, COVID-19,
COITMAIbHBIE U MEIUIIMHCKUE MPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6oavuux maccusos («bigdatar)
CMPYKMYpHuIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoecpammupyemvle pynkyuu d6enxos. Cnocodvl 00cmasku 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmunpl u cxembl: «bruocunTte3 Oenkay, «'eHeTHUECKUN KOI», «BUpPYCHI»,
«bakrepuodarm».

IIpakTnuyeckas padora «Co31aHue MOAEIH BUPYCA.

Tema 8. ’)Ku3HeHHbI HUKJ KJICTKHU

Knerounsiéi 1ukn, ero mnepuoabl W perymsinusa. Wurepdaza u  MUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaronmx B HHTEepdase. [loaroroBka KIETKH K
neneHuto.  I[lpecunrerndeckuii  (MOCTMUTOTHYECKHUI),  CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MepUObl UHTEP(Da3HI.

Marpuunein cunre3 JAHK — permukanms. [Ipunnunsr perummkamuu JHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIEIbHOCTb.
Mexannsm pemukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTul. JIUIUIOMIHBIA W
rariouaHblid  HaboOpsl  XxpoMocoMm. ['omonorumunbie xpomocombl. [lojoBbie
XPOMOCOMBI.

Jlenenue kieTku — Muto3. CTalud MUTO3a U MPOUCXOJISIINE B HUX MPOIECCHI.
Tunel muto3a. Kapuokrnes u nutokuHe3. buomornueckoe 3HaueHUE MUTO3A.

Perynsiuusa muToTHYecKoro 1ukia kieTku. [Iporpammupyemasi KieTouHas
ruodesnp — arnomnro3.

Knerounoe smpo, xpomocombl, (yHKIIMOHAJIbHAsE T€HOMUKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubenu xiemox. «ljugpposas
K1emKa» — OuounHgopmamuyeckue mooenu QyHKYuOHUpOBanusl Kiemxu.

JdemoHcTpanuu

Tabmunpel U cxeMbl: «KU3HEHHBIN IMKI KIETKW», «Muroszy, «CtpoeHue
xpomocomy, «Permukanus JJHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOM, MUKpoOIpenapathl: «MHUTO3 B KIE€TKaX
KOpEIIKa JTyKa.

JlaGoparopHast  pabora «MI3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JladbopaTopHas pa6ora «HabGntoneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue u GpyHKIUHM OPraHM3MOB

buonoruueckoe pa3zHooOpasue OpraHHU3MOB. OHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTHU CTPOCHUS U )KU3HECITEIIbHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, IPYTrHe
npoTucThl. KolloHHanbHbIE OPraHU3MBI.



B3auMocBa3p 4acTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHsl WU
cucreMbl opraHoB. OpranusM Kak eIMHOe 1enoe. ['omeocras.

Tkanu pactenuit. TUIbI pacTUTENBHBIX TKaHEH: 00pa3oBaTelibHAs, TOKPOBHAS,
NpOBOAAIIAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (QYHKIUH U
PACIIONOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI KMBOTHBIX TKAaHEW: 3MUTEIHAIbHAS,
COEMHUTENbHAs, MblllleyHas, HepBHass. OcoOEHHOCTH CTPOEHMs, (QYHKIHUH U
PaCIIONOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble W T'€HEpaTHWBHbIE OpraHbl pacTteHuid. OpraHel H
CHCTEMBI OPTraHOB XKMBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3zMoB. Kapkac pacrenmil. CkeneTbl OZHOKIETOYHBIX M
MHOTI'OKJIETOYHBIX JKUBOTHBIX. HapyKHbII 1 BHyTpeHHUH cKeneT. CTpOEHUE U THIIBI
COCIMHEHUS KOCTEH.

JIBmokeHue  opraHu3moB.  JIBMKEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHIA:
TPONM3MBI M HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblIlieyHas cuctema. Peduexc. CkeneTHble MBIIILBI U UX padoTa.

[Iutanue opranuzmos. IlornomieHne Bopl, YIJIIEKUCIOrO ra3a i MUHEPaJIbHBIX
BeIlECTB  pacreHusamu.  [Iutanme  KuMBOTHBIX.  BHyrpumonoctHoe m
BHYTPUKIIETOYHOE nuUIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHensl
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie xkene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKaA.

Jpixanue oprann3MoB. Jlpixanue pacteruil. Jprxanne >kuBoTHIX. uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. JlpIxarenbHas MOBEPXHOCTD.
XKabepnoe u n€rouHoe apixaHue. /[pIxaHne MO3BOHOUHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOLIMOHHOE  YCIO)KHEHHE CTPOEHUS JIETKMX [I03BOHOYHBIX JKUBOTHBIX.
JlpIxatenpHas CHCTeMa 4YelnoBeKa. MexXaHW3M BEHTWIALMM JETKUX Yy ITHLl U
miekonuTarouux. Perynsamus asixanus. JpixarenbHbie 00bEMBI.

TpaHcopT BeLIECTB Y OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema u €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHbIE cOCyAbl M KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOLMOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI IMO3BOHOYHBIX >KMBOTHBIX. Pabora
cepaua v e€ peryisanus.

Brinenenue y opranusmoB. Beienenue y pactennil. Beigenenue y )KUBOTHBIX.
CokparurenbHple Bakyonu. Opradbel BblaeneHus. @OuiubTpanus, CeKpeuus u
oOpaTHOE BCACBHIBAHME KaK MEXaHU3Mbl pa0OThl OpraHoB BbieneHUs. CBA3b
IIOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEMaMU. Beiaenenue y



NO3BOHOYHBIX JKMBOTHBIX U yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHUE
Hedpona. OOpa3zoBaHUE MOUH Y YETIOBEKA.

3ampyra y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaxkTepuil ¥ UCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIETOUHbIX pacTeHuil. KyTtukyna.
CpencrTBa nacCUBHOM U XUMUYECKOM 3aIUThl. OUTOHLIHIBI.

3amura y MHOIOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oonesneld. IMmyHHas cuctema 4denoBeka. KineTodHbeidi u
TYMOpaJbHBIA MUMMYHUTET. BpoxaéHHbIi u mpuoOpeTéHHBIN crnennduyeckuit
UMMYHUTET. Teopus KIOHaJIbHO-ceneKkTuBHOro ummynurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. PoJIb BpOXKJIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUM.

Pazgpaxumocte W perymsiuus y  OpraHusmoB. PasznpaxumMocts y
OJIHOKJIETOYHBIX OpraHu3MoOB. Takcuchl. Pa3ipa)xumMoCTp U peryisiiuus y paCTeHUN.
PocroBble BelllecTBa U UX 3HAYEHHUE.

HepBHast cucrema u peduiekTopHas peryssiius y >KUBOTHbBIX. HepBHas
CUCTEMA U €€ OTAEIbl. DBOIIOLUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIEIbl TOJIOBHOI'O MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediekc u
peduiekTopHas n1yra. be3ycioBHbIE U YCIIOBHBIE PEQIIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHASA CUCTEMA YKUBOTHBIX M YEIOBEKA.
JKene3sl 3HIOKPUHHOM CHCTEMBI M UX TOPMOHBI. J[€MCTBHE TOPMOHOB. B3auMOCBsI3b
HEPBHOW U SHJOKPUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JdemoHncTpanuu

[Toptper: U. I1. [TaBnos.

Tabmuupl U cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUYHBIE
Bogopociany», «bakrepun», «lIpoctenmmey», «OpraHbl LBETKOBBIX PAaCTEHHI»,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue crediisy,
«CTpoeHHE JIMCTOBOW IUIACTUHKW», «TKaHU >KUBOTHBIX», «CKEIET YelOBEKa»,
«IInmeBapurenpbHass cucrtema», «KpoBeHocHass cucreMa», «/lpixarenbHas

cucTeMa, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CUCTEMAY,
«BpimenurenbHas cucTeMay, «IHAOKPHHHas cucTeMa», «CTPOEHHUE MBIIIIBI,
«AUmmynuter»,  «KumedyHonomoctHeiey,  «CxeMa  NUTAHUS  PACTEHUI»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOUYHBIX JKUBOTHBIX», «CTpO€HHE THUIPHIY,
«CTtpoeHue miaHapun», «BHyTpeHHee cTpoeHue HOXKIeBOro uepmsi», «HepBHas
cuctema peio», «HepBHas cucrema Jrymku», «HepBHas ~— cuctema
npecMmbikatonuxcsi»,  «HepBHas  cucrema  nruny, «HepBHag — cucrtema
MmiIekonuTaronux», «HepBHas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJIHOKICTOYHBIX
OpraHU3MOB, MHUKPOIPENApaThl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJIJIECKIIUU



HACEKOMBIX, UTJIOKOXKHX, >KMBBIE IK3EMIUIAPbl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHM pa3HBIX OTHEJIOB, BIAXHbIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
000py10BaHUE JJIs IEMOHCTPAI[MU TOYBEHHOT'O ¥ BO3YIIIHOTO TUTAHUS PACTEHUH,
pacuieruieHns Kpaxmaiia U OelKoB MoJ IEUCTBHEM (PEPMEHTOB, OOOPYAOBAHUE /IS
JEMOHCTPALMU OMBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeNIbHBIX JBUKEHHI, MOJIENIA FOJIOBHOI'O MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopatopHas paGora «/3yueHne TKaHEH pacTEHUI.

JlaGoparopHasi padora «3ydueHue TkaHel ) KUBOTHBIX).

JlabopaTopHas padora «/3yyeHrne opraHoB IIBETKOBOT'O PACTEHUSI».

Tema 10. PazMmHOXkeHNe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OpraHu3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojoBoe. Buael  Oecnoysioro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CHOPYJISLIMS,
dbparMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmuoxkeHue. IlonmoBbie KIE€TKH, WiIM Tramerhl. Meio3. Craauu
Meno3a. [loBenenne xpomocoMm B Meio3e. Kpoccunroep. bruonornueckuii CMbICTT
M€No3a M TIOJOBOro Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IMKIIE
OpraHHU3MOB.

[IpenzapoasiieBoe pazputue. ['ameToreHes y »KMBOTHbBIX. [1070BBIE KENE3bI.
OGpa3oBanue U pa3BUTHE MOJOBBIX KiIEeTOK. CriepmaTorere3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyallbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPUONIOrUsl — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOCUL.
Konyenyuss  mopghocenos u mooenu mopgoeenesa. Cramuum sMOpUOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpoomenme. Tumbel  apoOieHus.
Jlemepmunuposannoe u HeoepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OCOOCHHOCTH JPOOJICHUS MJIEKOMMTAIOUIUX. 3apOABIIICBBIE JIMCTKU
(ractpyssiiusi). 3akiiaJika OpraHOB U TKaHEW U3 3apO/IbIIIEBbIX JIUCTKOB. B3anumHuoe
BIMSHUE YacTell pa3BUBAIONIEroCs 3apojpiiia (dMOpUOHANIbHAS WHAYKIUSA).
3aknagka ITUlaHAa CTPOCHHMS JKMBOTHOTO Kak pe3ylbTaT HEpPaApXUUECKUX
B3aUMOJICUCTBUI TE€HOB. BiusHue Ha 5SMOpPHOHAIIBHOE pa3BUTUE PaA3IUYHBIX
($haKTOPOB OKPYKAIOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbhbld nepuon. IIpsmoe u
HempsiMoe pas3BuTue. PaszButne ¢ wmeramopdo3oM Yy OECIO3BOHOUYHBIX U
MIO3BOHOYHBIX WBOTHBIX. bHOOrMYeckoe 3HaYE€HHE NPSIMOr0 M HENPSIMOro
pa3BUTHS, UX PACIPOCTpAHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTopbl
pEryJsiy pocTa KUBOTHBIX U yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO Pa3BUTHUSA



y ’KMBOTHBIX U uesioBeka. [leprnoapl oHToreHnesa yenoseka. CTapeHue U CMEpPTh Kak
OMOJIOTHYECKUE MTPOLIECCHI.

Pasmuoxenune u pasBurue pacreHuit. ['amerodutr u cmnopodur. Meiio3 B
KU3HEHHOM ITMKJIe pacTeHuit. OOpazoBaHue CIop B mporiecce Meiio3a. ['amerorenes
y pacrenuid. OIUIOAOTBOPEHUE U PA3BUTHUE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE
OILJIOIOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3Mbl pEryJIslMA OHTON€HE3a Y PACTECHUMN U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpersr: C. I'. Haamun, X. [lIneman.

Tabmuuel u cxembl: «BereratuBHOe pasMHOXeHHE», «Turbl Oecrnonoro
pasMHOXEHUsA», «Pa3MHOXEHUE XJIaMUIAOMOHaAbl», «Pa3zMHOXEHHE O3BIJICHBI»,
«Pa3MHO)eHUE TUAPBDY, «Meno3y, «XpoMocomely», «l'amerorenes», «CTpoeHue
SIMIEKJIETKU U criepMmaTto3ousian, «OCHOBHbIE CTaauu OHTOreHesza», «lIpsmoe wu
HEIpsIMOe pa3BuTHE», «Pa3BuTHE MaHCKOro xyka», «Pa3Butue capaHumy,
«Pa3Butne nArymkn», «/IBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTEHUN,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JIBYJOJIBHBIX pacTeHUN», «KU3HEHHBIN ITUKI
MOPCKOM KanmycCThl», « KM3HEHHBIA LUK MXay, « KU3HEHHBIN LUKJI TATOPOTHUKAY,
«OKM3HEHHBIN IIUKIT COCHBI.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpPENapaThl SUIEKICTOK H
CIIEpMATO30UI0B, MOAENb «[ UK pa3BUTHS JATYIIKK.

JlaGoparopHasi padora «3ydyeHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIpPENnapaTaxy.

IIpakTnueckas padora «BbiABIEHHUE MNPU3HAKOB CXOJICTBA 3apObIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOoB Pa3MHOMXEHHS BBICIIUX
pacTeHun».

Tema 11. I'eneTMka — Hayka O HACJEJICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoOB

Wcropust cTaHOBIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UE€CTBEHHBIX YYEHBIX B PAa3BUTHUU I€HETHUKH.
Pa6otsr H. K. Konbioa, H. 1. Basumnoa, A. H. benozepckoro, I'. /. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MMOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHBI, aJbTEPHATHUBHBIE IPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIN
NPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTASI JIMHUS, THOPHUIBI, TCHOTHUII, ()EHOTHIL.
OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTHYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKHU .

JdemMoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BaswioB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

TaOauup! 1 cxembl: «MeToabl TeHETUKNY, «CXeMbl CKpEIIMBAHUSI.

JlabopaTtopuass padora «Jlpo3odmna Kak OOBEKT T'E€HETUYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpunnoe ckpemmuBanue. IlepBblii 3akoH MeHgenss — 3aKoH
eAMHO00pa3usl rudpu10B nepBoro nokojieHus. [Ipasuino qoMmuHupoBanus. Bropoit
3aKOH Mengenss — 3aKOH paclLUeIUIeHUsl MpU3HaKkoB. LluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeUIMBaHus. [ unore3a YucToThl raMer.

AHanmsupyoniee ckpemunBanue. [I[pomexyTouHbIl XapakTep HaclIeI0BaHMUs.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHHH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHensi — 3aKOH He3aBUCUMOTO
HacJIeZI0OBaHUA MPU3HAKOB. [{UuTonornueckrne OCHOBBI AUTHOPUTHOTO CKPELIUBAHUSI.

Cuemnennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrerieHHOe
HACJIEOBAaHUE T€HOB, HApYLICHHE CLEIUICHUS MEXAY T'€HaMH. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enernka nmona. XpoMOCOMHBIM MEXAHU3M OIPEACIECHUA NOJIA. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M rereporaMeTHbii mos. ['eHeTmyeckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CIEMJIEHHBIX C MOJIOM.

['enorun xak nenoctHas cucreMa. [lnenorponuss — MHOXKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ayienu3M. B3anMOJIENCTBUE HEAUICNIbHBIX TI'€HOB.
Kommiiementaprnocts. Onucras. [lonmumepus.

['eneTnueckuil KOHTPOIJIb Pa3BUTHUS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a TAKKE
(U3NOTIOrNYECKUX  TPOLIECCOB, TMOBEAEHUS M  KOTHUTUBHBIX  (YHKIUIL.
['eHeTnueckue MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3suT» U «XO3IUH — MHUKpoOHOM». ['eHeTmueckue acheKTbl KOHTpOJA U
U3MEHEHHMsI HaCJIeICTBEHHON MH(OpMAIMU B TOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuuel u cxembl: «llepBolif 1 BTOpoil 3akoHbl Menaensa», «Tpetuit 3aKoH
MeHnnensa», «AHanu3upymrollee CKpelnuBaHue», «HemnomHoe AOMUHUPOBAHHUEY,
«CremnyieHHOEe HaclelI0BaHUWE MPHU3HAKOB y Apo30pumibl», «l'eHeTuka momnay,
«Kapuorunm uvenmoBeka», «Kapuotun gpozoduibr», «Kapwotum — OTHIBDY,
«MHOKECTBEHHBIN aIean3mM», «B3anMoaelicTBuE TEHOBY.

OOGopynoBanue: MojAeNb MJis JEMOHCTpPAlMud 3aKOHOB €IMHOOOpa3us
ruOpuIoB MEPBOr0 IMOKOJIEHUS U paclIeIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpAllMA 3aKOHA HE3aBHCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJENb IS



JEMOHCTpAlMK CIEIJIEHHOTO HACJIEAOBAHUS MPU3HAKOB, CBETOBOM MHMKPOCKOI,
MUKporpenapar: «Jlpo3odumnar.

IIpakTnueckas padora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOTO
CKpENINBAHUS Y TPO30PUITBIY.

IIpakTnyeckas  paGora  «/3yueHue  pe3yibTaToB  JUTMOPHUIHOTO
CKpEIIMBAHUS Y IPO30PUITBD.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u cpenbl npu  (GopMHUpoBaHMHM (DEHOTHTIA.
N3menunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE NMPU3HAKU. Buasl
W3MEHYMBOCTH: HEHACJIEICTBEHHAs U HACJIEACTBEHHAS.

MonudukanuonHas HW3MEHYMBOCTh. Ponb cpeasl B (popMUpOBaHUU
MOIU(PUKALIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanmoHHBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MoaupuUKalMOHHON
U3MEHYUBOCTH.

I'enoTunMyeckas N3MEHYUBOCTh. CBOMCTBA T'€HOTUIIMYECKON N3MEHYHBOCTH.
Buapl reHOTUITHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunaTuBHas u3MEHYMBOCTH. Meio3 M MOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. Posib KOMOMHATUBHOM U3MEHYMBOCTH B CO3/IaHUU
TeHETHYECKOTO pa3HOOOpa3us B Mpeesiax OJTHOTO BUIA.

MyTanmonHass HW3MEHYMBOCTh. BHIBI MyTalWil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UWHAYUMPOBAHHbICE MyTallMud. SlaepHble U
quTOIUIa3MaTuYeckue myranuu. CoMaTH4ecKHe M MOJIOBble MyTauu. [IpuyunHb
BO3HMKHOBEHUSI MyTauui. MyrareHbl W WX BJIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTA MYTAIMOHHOIO MpOoIecca. 3aKOH TOMOJOTMYECKUX PSIIO0B B
HacneacTBeHHo m3MmeHuuBoctu (H.M. BaBuioB). BHesnepHas M3MEHYUBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POJb ONUSEHEMUYECKUX (HaKmopos 6
Hac1e0068aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOB.

JdemoHcTpanumn

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. Bapuiios.

Tabmumpel w  cxeMbl: «Buasl u3MEHUMBOCTHY», «MoaudukaruoHHas
U3MEHUYHUBOCTHY, «KomOuHaTuBHas U3MEHUYHUBOCTHY, «Meno3sy,
«OmnoporBopeHuey, «I'eHernyeckue 3a00IeBaHus YeI0BeKa», «Buabl MyTaruii».

OO6opynoBaHue: XKMBbIE U TepOapHbIC AK3EMIUISIPHI KOMHATHBIX PacTEHUH,
pucyHku (dotorpadum) >KUBOTHBIX ¢ Pa3TMIHBIMHA BUIAMH H3MEHIUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKALMOHHON HU3MEHYMBOCTU. [locTpoeHue BapHalMOHHOTO psla U
BAPHUALIMOHHOW KPUBOW.



IIpakTuyeckas padora «Myramuu y Japo3odunabl (Ha  TOTOBBIX
MUKpONpenaparax).

Tema 14. I'eneTnka 4esioBeKka

Kapuorun uyenoBeka. MexayHapoaHas Mporpamma HCCIENOBaHHUS T€HOMA
4yenoBeKa.  MeToabpl  UM3y4YeHHMS] TE€HETUKH  YEJIOBEKAa: T'E€HEAJOTMYECKHUi,
OJIN3HEIOBBIH, IUTOT€HETUYECKHIA, MONYJIAIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpemeHHOE ONIPEAEIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHKCIJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUs YeoBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
0o0Jie3HM 4YenoBeKa. boJIe3HW C HACJIEICTBEHHOW IMPEeapacIoNioKEHHOCTHIO.
3HaueHUEe MEIUIIMHCKOW T'€HETUKH B MPEJOTBPALICHUHN U JE€YEHUU M'€HETHYECKUX
3a007eBaHUi 4YenoBeka. Meauko-reHeTuueckoe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [[OHSATHE «T€HETUYECKOro rpy3a». DTUYECKUE ACIEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTopsl TOBBINICHHONW YYBCTBUTEIBHOCTH YENIOBEKA K
buznuecKOMy M XUMHUYECKOMY 3arpsi3HEHUI0 OKpYKaromie cpeapl. I eneTnyeckast
MPEAPACIION0KEHHOCTh YEJIOBEKA K ATOJOTUSIM.

JdemMoHncTpanuu

Tabmuier n cxemsl: «Kapuotun demoBeka», «MeTOAbl U3yUYCeHUS TEHETHUKH
yenoBekay, «I 'eHeTuueckue 3a00J1eBaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POAOCIOBHON.

Tema 15. Cenrekuust OpranusMosB

JlomecTukanus u ceieKus. 3apoxKICHUE CEICKIIUH U TIOMECTUKAIINU. Y YeHUE
H. U. BaBunoBa o LleHTpax NpOMCXOXIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Poip cenexunu B CO31aHUM COPTOB PACTEHUM U IOPOJ KUBOTHBIX. CopT,
opoja, ITaMM. 3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW U3MEHYMBOCTHU
H. W. BaBumona, ero 3HaueHue s CEIESKIIMOHHON paOOThI.

Metonbl cenekUMOHHOM padoThl. MCKycCTBEHHBIH OTOOp: MacCOBBIM U
VHIUBUIyaIbHbBIN. OTansl KOMOMHAIMOHHOU CEJICKIINU. HUcneiTanue
NpOU3BOAUTENEH MO MOTOMCTBY. OTOOp 1O TEHOTHIY C TOMOIIBIO OIIEHKH
¢dbeHoTHma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHamm3a J[HK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJl  CEJICKIMOHHOW  paOoThI.
PannanmoHHblil 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTalMil y KyJIbTYPHBIX
¢opm opranuzmoB. Vcrnonapb30BaHHE TEHOMHOTO PEIaKTUPOBAHHUS M METOIOB
pekomOuHaHTHBIX JJHK 17151 monydeHus: uCXoAHOro Matepuana Jyisi CEeNeKIHH.

[Tonyuenue MOJTUTLIIOUOB. BuyrpuBunosas rUOpUAN3aLINs.
bnuskopoacTBEHHOE — CKpelllMBaHWe, wWid  uWHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, win ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Vcmnonb3oBaHue
rerepo3uca B cenekiuu. OtganéuHas rudbpunuzanus. [Ipeogonenue Oecmiogus



MEXBHJIOBBIX THOPUIOB. JIOCTHIKEHUSI CENEKIIMU PACTCHUIN U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHune U U3y4eHUEe FTeHETHUYECKHUX PECYPCOB KYJIBTYPHBIX PACTEHHM U UX
JUKAX POAYEH ISl CO3/IaHUSI HOBBIX COPTOB M THOPHUIOB CEIIbCKOX03SIMCTBEHHBIX
KYIbTYp. H3yuenue, coxpaneHue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JHCUBOMHBIX 6 UYeNsaxX YIAVYuleHUs
CYyuecmayowux U co30aHusi HOBbIX NOPOO0, JUHULU U KPOCCOB8, 8 MOM HUCIe C
NpUMEHEeHUeM COBPEMEHHBIX MEMO008 HAYUHbIX UCCAe008AHUL, Nepedo8blx uoeu u
NepCneKmuGHbIX MexHOI02UM.

JdemoHncTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuipl ¥ cxembl: «l[eHTpBI TPOUCXOKICHUSI U MHOT000pa3usl KyJbTYPHBIX
pacTeHHi1», «3aKOH TOMOJOTHMYECKUX PSIAOB B HACIEACTBEHHOW H3MEHUHUBOCTH,
«Metopsl cenekumny, «OtnanéuHas rudpuauzanus», «MyTtareHes3y.

JlabopaTopHas padora «3yueHue cCOpTOB KyJbTYPHBIX PACTEHHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3ydeHue METOI0B CEIECKIIUA PACTEHUI.

IpakTnueckas padora «[IpuBrBKa pacTeHHII».

Ikekypeusi «OCHOBHBIE METOAbI M JOCTHMIKEHUS CEJIEKIIMU PACTEHUW U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYO bepmy,
COPTOHUCTIBITATEIBHBIN y4aCTOK, B TEIUIMYHOE XO34HWCTBO, B J1a00OpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

Tema 16. BUOTeXHOJI0THS U CHHTETHYECKAsA OMOJI0THA

OOBeKThl, HUCHOJIb3yeMble B OHUOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHUKA. TpaaumonHas
OMOTEXHONOTHS:  XJIEOOMEeUeHHEe, TMONIYyYeHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BuHOzAenue. MukpoOuonorndeckuii cuHTe3. OOBEKTB MUKPOOHOIOTrHYECKUX
TexHoyiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOrMi U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJIYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIeprKalllUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounas unxkeHepus. MeTonbl KyJIbTyphl KIETOK U TKaHEW PACTEHUU H
K®UBOTHBIX. Kpuobanku. Comarudeckas rubpuamzanus #W COMATHYECKUUN
smOpuorene3. lcmonb3oBaHue TalIOWIOB B CENEKIMM pacTeHuil. [lonyuenue
MOHOKIIOHAIbHBIX anmumei. Hcnonvzoeanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpPEHHE. PeKOHCTpYKIHS
SMIEKIIETOK U KIOHUPOBAHHUE JKMBOTHBIX. METO/ TpaHCIIAHTALUK SI€p KIETOK.



Texnonocuu 0300po6nenus, KyibmugUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYD.

XpoMocoMHass W TE€HHas WHXKeHepusa. VICKyCCTBEHHbIM CHUHTE3 T€Ha W
koHcTpyHnpoBanue pekomouHantHeix [IHK. Cozdanue mpanceennvix opeanusmos.
JIOCTH>KEHUS M ITEPCIIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHKEHEPHUN. JDKOJIOTMYECKHE
U DTHYECKHE MPOOJIEMbl TEHHOW WHKEHEPUH.

Menunuackue Ouotexnonoruu. [loctrenomuas nudposas meaununa. [11P-
JUArHOCTUKA. MeTaOoJIOMHBI aHalu3, T€HOLUEHTPUYECKUH aHalIu3 IpoTeoMa
YEJIOBEKAa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. M CIonb30BaHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanust paka. 3D-OumoumkeHepusi nisi  pa3pabOTKu
(GbyHIaMEHTaNbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHM TPEXMEpPHOro OuMompuHTUHTA U ckaddosaunra
JUTS peleHus 3a/1a4 NepCOHANTU3NPOBAHHON METULIUHBI.

Co3/laHde BEKTOPHBIX BaKIMH C IEJbl0 OOecrneueHus KOMOMHUPOBAHHOM
3amuthl OT Bo3Oyaurtenerr OPBU, ycraHoBieHune MONEKYJISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-comepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OMACHBIC
3a00sieBaHUS YETTOBEKA U KUBOTHBIX.

JdemMoHncTpanuu

Tabmuter 1 cxembl: «cMOMB30BaHNE MUKPOOPTAHU3MOB B IMPOMBIIIIICHHOM
pou3BOJICTBEY, «KileTouHas uHxkeHepus», «[ eHHass UHXKEHEPUS».

JlabopaTopHasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTHUNY.

IpakTnueckas padora «[lonyyeHre MOJTOYHOKUCIBIX TPOAYKTOB.

IKekypeusi «bHOTEXHONOrMS — BaKHEWIasi MPOU3BOJAMTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
0o0yJaromMUMHUCs TMPOrpaMM CpeaHero oOmero oOpa3oBaHUs: JIMYHOCTHEIC,
MeETaInpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOrpPaMMBbI IO OUOJOTUH
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIIUMUCS POCCUMCKON
IrpaXAaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENENICHUIO, Haluyue Mmomueayuu K OOy4eHHI0  OHOJIOTHH,
yeleHanpaeieHHoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIITUXCS PYKOBOACTBOBATHCS B CBOCH
JEATETbHOCTA I[EHHOCTHO-CMBICTIOBBIMU  YCTAHOBKAMH, NPUCYIIUMHU CHUCTEME
OMOJIOrMYeCcCKOro 00pa3oBaHusl, Haluuue nPagoCcoO3HAHUsL SKOJIOTUYECKON KYIbTYpHI,
cnocobHocmu cmasums 1NENN U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUSI POTPAMMBI 110 OMOJIOTUHU TOCTUTAIOTCS B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYIBTYPHBIMHU, UCTOPUUECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPMaMu
MOBEJICHUSI U CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHMS, CAaMOBOCTIHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JMYHOCTH, NATPUOTHU3MA U
YBQXCHUSI K 3aKOHY M IMPaBOIOPSIKY, YEIOBEKY TPyAa U CTapuIeMy MOKOJEHHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOI0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUIO0 U
TPpaAUIHAsIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickont denepanuu, Opupone U
OKpYXaroUIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeaMera «buomaorus
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa W OMbITA JIEITEILHOCTH B MPOLIECCE peaau3allii OCHOBHBIX HAIpaBJICHUM
BOCIIUTATENIbHOU JIESITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:ka1aHCKOro BOCITUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYITMOHHBIX MPaB M 00S13aHHOCTEH, yBaXKCHHUE 3aKOHA
U TIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOU JEeATEIbHOCTH MPU CO3AaHUN YUEeOHBIX
MPOCKTOB, pEIICHUU Yy4eOHBIX MW TO3HABATENIbHBIX 3aJlad, BBITIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ OMpPENENsITh COOCTBEHHYIO MMO3UIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JIEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMH YOKIICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM ITOJ0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMNOJIHEHUS
y4eOHBIX, T[O3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB TMpHU OOCYKICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COIEPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUS S

c(hopMHUPOBAHHOCTH POCCUHCKOM IpaXk IaHCKOW MISHTUYHOCTH, TaTPUOTU3MA,
YBAKEHUS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH niepen PonuHon, roproctu
3a CBOM KpaH, CBOWO PoauHy, CBOHM S3BIK M KYJIbTYpPY, IPOILUIOE U HACTOSALIEE
MHOT'OHAIIMOHAJIBHOT O Haponaa Poccuu;

LIEHHOCTHOE OTHOILLIEHUE K IMTPUPOAHOMY HACJIEAUIO U MAMATHUKAM IPUPOJBIL,
JTOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJIEHUE W
pa3BuTHE OMOJOTMM, TOHMMAaHUS 3HA4Ye€HHUS OWOJOTMU B TO3HAHHM 3aKOHOB
IPHUPOJIBI, B )KU3HU YEIIOBEKA M COBPEMEHHOT'0 00IIEeCTBa;

uaeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIy)XKeHHI0 M 3amuTte OredecTsa,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IEHHOCTEW POCCUMNCKOrO HAPO/a;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYaAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHUE JINYHOT'O BKJIAJa B IOCTPOECHUE YCTOMUUBOrO OyayIIero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJMTEISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIIPUHATHS LIEHHOCTEM CEMEHHOM JKM3HH B COOTBETCTBHM C
TpaauuusiMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOUYas ACTETUKY ObITa, HAyYHOT'O U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHHUI,

IIOHMMaHHUE SMOLMOHAIIBHOIO BO3ACUCTBHUSI )KUBOU IIPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro Bocnutanusi, (OPMHUPOBAHMS KYJLTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIaronmoJy4ns:

MOHUMAaHHE U peaau3alius 3JJ0pOBOro u 0€30mMacHOro oopas3a >XK1U3HH (310pOBOE
nUTaHue, COOJII0/IEHNE TUTUEHNYECKUX MTPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXUM
3aHATUM W OTHbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOI'O0 U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHE LEHHOCTH TNPAaBWJI HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYAIIUAX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI M HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJIEHHOCTH, CIMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIBLHO
BBITIOJIHATh TaKyI0 AEATEIbHOCTD;

WHTEPEC K Pa3IMuHBIM cepaM MpoPeCCHOHATBHON ACATEIHHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud U PeaTU30BbIBATH
cOOCTBEHHBIE KU3HEHHBIE TUTAHbI,

FOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

AKOJIOTHYECKH 11eJIECO00Pa3HOE OTHOIIEHHUE K MPUPOJIE KAK UCTOUHUKY KUZHU
Ha 3emJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS OKOJOTHYECKON KyIbTYphl: TPHOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUN  JIst
OKPYKAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapakTepa IKOJIOTHMYECKUX MpoOJieM W MyTed ux
penieHus;

CIOCOOHOCThH MCIIOIB30BaTh MPUOOPETAEMBbIE PY U3YUEHUN OMOJIOT U 3HAHUS
U yMEHUS TpU  pElIeHHH MNpodJieM, CBSI3aHHBIX C  PAMOHAJIBHBIM
NPUPOIOIIONIB30BaHUEM  (COONIIOICHHE  TPaBWJI  TIOBEICHHUS B TPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUWE PABHOBECUSI B DJKOCHUCTEMaX, OXPaHy BHUJIOB,
IKOCHUCTEM, OHoCchephl);

AKTUBHOE HENPUATUE ACHCTBHM, IPUHOCAILUX BPE OKPYKAIOIIEH PUPOTHOM
cpelie, yMEHHE MPOTHO3UPOBATh HEOJIATONPUSTHBIE YKOJOTUYECKUE TMOCIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUM U NPENOTBPAIIATH UX;



HAJIMYHE Pa3BUTOTO SKOJIOTHUECKOTO MBIIUICHUS, YKOJIOTHIECKON KYIbTYpPHI,
OTBITa JCATEIBHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI UMM B IO3HABATENbHOM, KOMMYHHMKATUBHON M COIMAIbHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYECKOMN JEATEITHHOCTH IKOJIOTHIECKOM
HaTPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OONIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM W UYMTATEIBCKOW KYJIBTYPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEXKTY JIFOJbMH U TIO3HAHUS MUDPA;

NOHMMaHHe CcrnenuUuKd OWOJOTMM KaK HayKH, OCO3HaHMs €€ poJiu B
(GbOpMHUPOBAHUY PANMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJIOCTHOTO
Ipe/CcTaBlieHus 00 OKpYy)KalolleM MHpE KaKk O €AUHCTBE MPUPOJbI, YelIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH Mpodsiem
COXpaHEHUs IPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JIJII COBPEMCHHOW ITUBUJIU3AIINH:
oOecriedyeHusi HOBOI'O YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peImaTh  PECypCHbIE  TPOOIEMBI  Pa3BHUTHS
YeII0BEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 TII00aTBHBIX YKOJIOTHYECKUX MpoOIeM 1
oOecrieyeHuss  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcOB M (POPMUPOBAHUIO HOBBIX CTAHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHHM OWOJOTHYCCKUX 3HAHMA B IEIAX
MOBBIIICHUST OOIIEH KYJIBTYPBl, €CTECTBCHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPAMOTHOCTU OOydaromuxcs, GopMupyeMoi
P U3yYE€HUU OMOJIOTHH,

MOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIONIb30BaTh TMONyYaeMble 3HAHWSA IS aHamm3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOMIEro MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHMS Ha OCHOBE HAydHBIX (DaKTOB U
UMEIOIIUXCS JAHHBIX C MEJBI0 TIOJTYYCHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaAIIUX;

OCO3HAHHWE IIEHHOCTH HAYYHOW IeATeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
NIPOSKTHYIO M HCCIICA0BATEIIbCKYIO ACATEIBPHOCTh HHINBUYAIBHO U B TPYIIIIE;

TOTOBHOCTH M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUUA MO OHOJIOTMU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHs ydeOHOTo mpeamera «buomorusy
BKJIIOYAIOT: 3HAYUMbIe M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYyUYaAIOIIUXCS
MEXTUCIUIUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHbIC TOHITHS, OTPaXKArOIIHE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(uKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (akKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWSI,
uccie0BaHue, HAOII0IeHEe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE); YHUBEPCATIbHbIC
yueOHbIe JCeHCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIC),
obecrnieunBaromue GopmupoBaHue HyHKIIMOHATHHOW IPAMOTHOCTH M COLMATTLHOMN
KOMIIETEHIIMM  OOYYalolMUXCsl; CHOCOOHOCTh  OOYYaloOIIUXCS  HCMOJIb30BaTh
OCBOEHHbIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHBIC IEWCTBHSI B TIO3HABATEILHON U COIMATILHOM MPaKTHKE.

B pesynbTaTe n3ydenusi OMOIOTUN Ha YPOBHE CpeaHEro o0mero oopa3oBaHus
y oOydaromierocss OyayT chOpMUPOBaHbI TO3HABATENIbHBIE YHUBEPCAJIbHBIC
yueOHble JCHCTBUSA, KOMMYHHKATHUBHBIE YHUBEpCaJbHblEe YyueOHBbIE JEHCTBUS,
PETYISTUBHBIC YHUBEPCATBHBIE YIeOHBIC JCHCTBHUS, COBMECTHAS JCATEIHHOCTb.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHMSI MPOTrpaMMbl CPEIHEro OOIIEro
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHHBepPCAJIbHBIMH yueOHBIMHU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE JeHCTBHUS:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIMu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3M C IPYTUMU MTOHSTUSIMU);

OTIpEeeNITh IEIU JeATEeIHHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTH PE3YJIbTATHI ACSITCILHOCTH C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHE paCCyXIeHUs (MHIYKTUBHBIC, JEIyKTUBHBIC, TIO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEUMS] B PACCMATPHUBACMBIX
SIBIICHUAX, (POPMYITMPOBATH BHIBOJIBI U 3aKIIOUCHUS;

PUMEHSTh CXEMHO-MO/IEIbHBIE CPEICTBA JUISI ITPE/ICTABIICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
NIPOTUBOPEYHMA PA3HOTO POJAA, BBIABICHHBIX B PA3IMYHBIX WH(OPMAITMOHHBIX
UCTOYHUKAX;



pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI C YUETOM aHAIN3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTEepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEITETLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OIIEHUBATh PUCKU MOCIIEICTBUI AESITEIbHOCTH;

KOOPJAMHUPOBATh U BBIMOJIHSITH pabOTY B YCIOBUSIX PEaTbHOT0, BUPTYaJIbHOIO
U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE ICHCTBUS:

BJIQJIETh HABBIKAMU YUEOHO-UCCIIEIOBATEIBCKON U TPOCKTHOMN JIEATEIbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BUJBI JIEATEIIBHOCTH 10 TOJYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpPHpeTaluy, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

(bopMHUPOBATH HAYYHBIN THUI MBIIUICHUS, BIAJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METOaMU;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh [IPUUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajlauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHMs], HAXOAUTh apTyMEHTHI JIs TOKa3aTeIbCTBa CBOUX
YTBEP)KJECHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS,

AHAJM3UPOBATH TMOJYYECHHbIE B XOJE€ pEUICHUA 3a/Jaud pPe3yJbTaThl,
KPUTUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH IIE€JICHATIPABICHHBIM TIOUCK TEPEeHOca CPEICTB M CIOCOOOB
NEeNcTBUS B MPOPECCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B TMO3HABATEIIBHYI0 U TMPAKTHYECKYIO 00JIaCTH
KUZHEAEATEIbHOCTH;

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC WJICH, MpeJjiaraTh OPUTHMHAIbHBIE MOAXOIbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) pabora ¢ naopmanueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WH(MOpPMAIH (TEKCTE y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJSAPHOW JHUTEparype, OHOJOTMUECKUX CJIOBApSIX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTre), aHaIU3UpOBATh
UHGOPMAITNIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;



(opMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHBIE METOABI MPHU MOUCKE U
orbope Ouonornueckor MHMOpMaIu, HEOOXOAUMOM JJI BBIMOTHEHUS YIEOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCMHOIb30BaHUS HMH(POPMALIMOHHO-KOMMYHUKAaTUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMYy  INpEACTaBICHUS
Oounonornueckoit napopmammu (cxemol, TpaduKu, TUarpaMMBbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadyecTBE CpeAcTBa NpU paboTe C
Ouosjornyeckor HH(pOpMANUE: TPUMEHSATh XUMHUYECKHe, (Qundyeckue W
MaTE€MaTUYECKUE 3HAKM U CUMBOJIBL, (HOpMYynbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIAJCTh ~ HABBIKAMHM  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIWH,
nH(GOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY /1€ICTBUSIMM:

1) obmmeHme:

OCYILIECTBIISATh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/JaBaTh
BONPOCHI, BBICKA3bIBATH CYXKJACHUS OTHOCUTEIBHO BBIMOJIHEHUS MpeajaraeMoi
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKM JPYTUX YYaCTHUKOB
JMajnora Wi JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(JIMUKTHBIX CUTYyalUH,
YMETb CMAr4aTh KOH(QIMKTHI U BECTH NEPETOBOPHI;

BJaJIeTh Pa3IMYHBIMHU CIIOCOOaMU OOIIEHUS W B3aUMOJECHCTBUS, NMOHUMATH
HaMEPEHUs IPYruX JOJEeH, MPOSIBIATh YBAKUTEIbHOE OTHOLUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

NOHUMATh M MCIOJB30BATh MPEUMYIECTBA KOMAaHIHON M WHJUBHUIYaJIbHOU
paboThI TIPH pelIEHUN OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJCHCTBHS MPHU PEUICHUH YUeOHOM 3a/1a4H;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEUCTBHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)10T0 YjeHa KOJIJIEKTHBA;

OpUHUMATh  LIE€IM  COBMECTHOM  JIEATENIbHOCTH, OpTraHHU30BbIBATH U
KOOPAWHHUPOBATh JCUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,



pacupenensTh poiu € Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXJAaTh peE3yNbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET'O BKJIAJIa M KAXI0I'0 yYaCTHUKA KOMaH/Ibl B OOLTUI
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

IpeIaraTb HOBBIE TIPOEKTHI, OLEHMBATh HUAEH C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OgJy1ajieHHE YHUBEPCAIbHBIMH PeryIssTHBHBIMH ACHCTBUAMMU:

1) camoopranuzanusi:

UCMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS I BBIABICHUS MpoOJeM M HX
pEIIeHMs B )KM3HEHHBIX U YYEOHBIX CUTYallUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUM LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax IO OTHOUIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATH IO3HABATENIBHYIO JIESITENbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3aJ]adyu B 00pa3oBaTeIbLHON
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITENTHO COCTABIIATH IJIaH PELICHHsI TPOOJIEMBI C YUETOM UMEIOLTNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peuieHue;

OLICHMBATh PUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW DJPYAUIUMH B
pa3HBIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENAM;

BJIaJ€Th  HABbIKAMHU  IO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI peduIeKCUH Ji1 OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATHh PEMIEHUS IO HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl APYrUX MpPH aHAIW3€ PE3YIbTAaTOB
NEATEIbHOCTH;



3) npuHsTHE ceOs ¥ IPYTHUX:
OpPUHUMATh ce0sl, IOHMMAasi CBOM HEJOCTATKHU U JIOCTOMHCTBA;
IPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NEeATEIbHOCTH;
NpHU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OIIUOKH;
pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMU JIPYroro YeJ0BeKa.
MNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOSHUSI COJIEpKAHUSI Y4eOHOro mMpeaMmera
«buonorusi»y Ha yriayOnEéHHOM YpPOBHE OpPHEHTHPOBAHbI Ha OOECIEUYCHHE
npopminbHOro  o0ydeHus  oOydarormuxcs  Owojormw. OHHM  BKJIIOYAROT:
crienuduyeckue JJisi OMOJIOruU Hay4YHbIC 3HAHUS, YMEHHUSI U CIIOCOOBI IEUCTBUH 110
OCBOCHHIO, UHTEPIPETALMN U TPeoOpa3oBaHUIO 3HAHUM, BUJIbI JIEATEIBHOCTH 10
MOJTyYECHHIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B
peaNbHBbIX KU3HEHHBIX cuTyanusax. [IpenmerHsie pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpenmerHble pe3ynbTaThl OCBOCHUS yueOHoro npenmera «buonorusi» B 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U pOJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUpa, B
NMO3HAHWW  3aKOHOB  TPHUPOABI M  PEUICHUH MpoOJeM  pPaIMOHAIBLHOTO
IPUPOJIOTIONIB30BAHNUSA, O BKJIAJIE POCCHMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIQJICHUE CHUCTEMON  OWOJIOTMYECKMX 3HAaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIararone OUOJIOTMUYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHusM, MeTaboiau3M, TOMEOCTa3, CaMOPETYIAIUs, CaMOBOCIIPOHU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT W PAa3BUTHUE), OUOJOTMYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllnelinena, P. BupxoBa, XxpoMocomHasi Teopust
HacinencrBeHHoctd T. Moprana), yuyenuss (H. W. BaBunoBa — o 1nenTpax
MHOT000pa3us U MPOUCXOXKICHHSI KyJIbTYPHBIX PACTCHUI), 3aKOHBI (€IMHO00pa3HsI
MOTOMKOB TIEPBOI'0 TOKOJIEHUS, PACIICIUICHHUS], YUCTOTHI TaMeT, HE3aBHCHUMOTO
HacinenoBanua [. MeHgens, TrOMOJIOTMYECKMX PSAIOB B  HACIEICTBEHHOMN
u3MmenurnBocty H. Y. BaBuiioBa), mpuHIUIIEI (KOMIUIEMEHTApPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAAMU HAyYHOrO IMO3HAHUSI, HUCIIOJIIb3YEMBIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEPEHUE,
Ha0JII0/IEHHE, SKCTIEPUMEHT);

YMEHHUE BBIJIENATHh CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIE
OakTepuii, rpuOOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTE€HHH, KUBOTHBIX, YEJOBEKA, IPOLIECCOB KUZHEAECATEIbHOCTH,



NPOTEKAIONINX B OpraHU3Max PAacTEeHU, KUBOTHBIX M YeJIOBEKa, OMOIOTHMYECKHUX
poLecCOB: 0OMeHa BellecTB (MeTadonn3M), MpeBpalleHUsl YHEPTUU, OpOKEHMUS,
aBTOTPO(HOrO U TeTepoTpOdHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, TaMeTOreHe3a, SMOpHUOreHe3a, MoCTIMOPHUOHAIBHOIO Pa3BUTHS,
pa3MHOXKEHUSI,  WHAUBUAYaJbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTEHe3a),
B3aMMO/ICHCTBHSI T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIWBATh B3aMMOCBSI3M MEXKAY OPraHOMJAMU KIETKA M HUX
(GYHKIUSIMH, CTPOEGHHUEM KIETOK pa3HbIX TKaHEH MW uX (QYHKIHAMH, MEXITY
OpraHaMd W CHCTEMaM{ OpPTraHOB y PACTeHHH, XMUBOTHBIX W YeNOBEKa M HX
GYyHKIMAMHA, MEXAY CUCTEMaMU OpraHOB M HX (QYHKIUSMHU, MEXKAY ITaramu
oOMeHa BElIeCTB, 3TallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHUS, T'€HOTUNOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHUE BBISBISITH OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIE
pacTeHui, >KUBOTHBIX U YEIOBEKa,

YMEHHE HCIHOJb30BaTh COOTBETCTBYIOLIME APTYMEHTBI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISl JIOKAa3aTeNbCTBAa POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OUOIOrHYECKUe 3a/1a4H, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXIY UCCIIETyEMbIMU OMOIIOTMYECKUMU MIPOIIECCAMU U SIBICHUSAMU, JAeNaTh
BBIBOJIBI ¥ IPOT'HO3BI HA OCHOBAHHH TTOJTYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U MpPAKTUYECKHUE paldoThl, COOMIOAATh
npaBWiIa Mpu paboTe ¢ ya4eOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIBUTATh THUIIOTE3bl, TMPOBEPATh HX OSKCIECPUMEHTAIHLHBIMU
cpeacTBamMu, GOpMyIUpPYs IeJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIE
pe3yNbTaThl U JENIaTh BHIBOJIBI,

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENHCKON padoTe MO OMOJIOTHH,
HKOJIOTUHA U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAay4HBIX OOIIECTB, U
NyOJIMYHO  TPEACTABIATH  TOMYYCHHBIE  pe3yabTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITHSX;

YMEHHUE OLICHWBAaTh JTHYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B
o0acTv OMONIOTUY U MEIUIIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OTLIOJI0OTBOPEHHE,
HaAIpaBJIEHHOE U3MEHEHUE T€HOMA U CO3/IaHKHe TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynaymiedl mpodeccrnoHambHOM
JeSITeNbHOCTH B 00JaCTH OMOJIOTHMH, MEIULIMHBI, OMOTEXHOJIOTHH, BETepUHAPUH,
CEeNbCKOT'0 XO351CTBA, MHIIEBON MPOMBIIIJIEHHOCTH, YTIyOJsITh MO3HABATEIBHBIN
UHTEpEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OpOJODKEHNE OuoJornyeckoro o0pa3oBaHUsl B OpPraHM3alMsIX CPEIHEro
npoQeCCUOHATBLHOIO U BBICIIETO 00pa30BaHUSI.



[IpenMeTHble pe3yiabTaThl OCBOEHUs yueOHoOro mpeamera «buonorus» B 11
K1acce JOMKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OUOJIOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, B TO3HAHUM 3aKOHOB MPHUPOJBl M PEUICHUH SKOJOTHUYECKUX
npo0yieM YellOBEYeCTBa, a TakKe B PEIICHHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOJIOIIONIB30BaAHUA, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIECHUS K MPUPO/IE,
00IIeCTBY, YENOBEKY, O BKJIAJEC POCCHICKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHUY;

YMEHHUE BIIAJIETh CHUCTEMOW OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OlpeNeNeHUs] U MOHMMAaHHWE CYUIHOCTH OCHOBOIIOJIAralomuX OHOJIOrHYECKUX
TEPMUHOB M MOHATUM (BHUI, 3KOCUCTEMa, Ouocgepa), OHOIOrMUYECKUE TEOPUU
(aBomtounoHHas teopus Y. J[apBuHaA, CUHTETHYECKAs TEOPHS IBOJIOLMH), YUCHHUS
(A. H. CeBepruioBa — 0 myTsX U HampaBieHusx 3Bontonnu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau m B. Baiiabepra,
3apompiieBoro cxoacrBa K. M. bapa), mpaswna (munumyma 0. JluGuxa,
AKOJIOTMYECKON MNHpaMuJibl 3HEpruM), runore3sl (rumoresa «mupa PHK» V.
I'unbepra);

YyMEHHUE  BJIQIETh  OCHOBHBIMHM  METOJaMH  HAYyYHOrO  [O3HAHUS,
UCIIOJIb3yEMbIMU B OMOJOTMYECKUX MCCIIEIOBAHUAX )KUBBIX 0OBEKTOB U HIKOCUCTEM
(omucaHue, U3MepeHue, HabJI0/IeHHe, JKCIIEPUMEHT), CIOCOO0AMU BBISIBICHHS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BHJOB, OHOr€OLEHO30B,
SKOCHCTEM U Ouocdepbl, CTAOWIM3UPYIOMIEro, ABMXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpA, AJJIONATPUUYECKOT0 U CUMITATPUUYECKOT 0 BUA0O0OpAa30BaHUS,
BIUSHUS ~ JBIDKYIIMX ~ CWJI  DBOJIONMM  HA  TEeHO(POHI  TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHWU3MOB K cpejie OOWTaHMsI, YepeaOoBaHUs HaMpaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCHCTEMAX;

yMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXAY TMpOIEcCaMu HBOJIOLUH,
JBIDKYIIUMH CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JIUYHBIX SKOCUCTEM U
IPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHHUE  BBIBJIATH  OTJIMUUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
PUCIIOCOOJICHHOCTh BHUJIOB K Cpele OOWUTaHus, a0MOTHMYECKMX U OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3€l  OpraHM3MOB B  COOOLIECTBaX,
AHTPOIIOIEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIOUIME AapryMEHThl, OHOJOrMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JJISI JIOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U Cpebl OOUTAHUS, CIUHCTBA



YEIIOBEUECKNX pac, HEOOXOMUMOCTH COXPAaHCHHS MHOTO0Opa3usi BHUIOB W
HKOCUCTEM KaK yCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M UEIIOBEUECTBA;

YMEHHE peliaTh OMOJOTHICCKUE 3a]Ja4H, BBISBISTH MPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMbIMU OMOJIOTUIECKUMH TPOIECCAMU U SBIICHUSMH, J1eaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBINOJHATH JTA0OpAaTOpPHBIE M TPAKTHUECKHE PadOThI, COONIONATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIHLHBIMHU
cpeacTBamu, GOpMyIUpYs 1eJdb HWCCIEIOBAHMS, AaHATU3UPOBATH IOITYYCHHbBIE
pEe3yNbTaThI U JACTaTh BBIBOIBL;

yMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIENOBATENbCKON padoTe Mo OHOIOruH,
DKOJIOTUU W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJMYHO  TPEJACTaBIATH  MOJYYCHHBIE  pe3yidbTaThl HAa  YYCHHUYECCKUX
KOH(pEepeHITUX;

yYMEHHUE OIEHUBATh THUMOTE3bl U TEOPUH O MPOUCXOXKICHUHN JKU3HHU, YETOBEKA
¥ YEJIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX M CIOCO0AaX MPEemIOTBpAICHUS
r100aabHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOP Oymymied mpodecCuoHaIbHOM
JIESTENHHOCTU B 00JIACTH OMOJIOTHUH, SKOJIOTHUH, TPUPOIOTIOIB30BAHMS, METUITHHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUH, CEIHCKOT'0 XO3SWCTBA, IHIIEBOI
IIPOMBIIICHHOCTH, YIIyOJsATh TO3HABAaTEIbHBIM WHTEPEC, HaIpaBJICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH mpodeccmn H  MPOJIOIDKESHUE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTAHU3AIMUAX CPEAHETO MPOGECCHOHAIBHOTO U
BBICIIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuectBo yacos DJIEeKTPOHHBIE
Ne /i HaumeHnoBaHue pa3/1esioB U TeM Konrponsmsie | Tpakrmseckie (uudpossbie)
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes!
1 buonorus xak Hayka
2 JKuBbIe cHCTEMBI M UX U3YYCHHE
3 buonorus kieTku 0.5
4 XuMHU4uecKas OpraHu3anus KJIeTKU 10
5 CtpoeHue ¥ GyHKITUU KIECTKH 8
5 OOMeH BellecTB U MpeBpallleHue YHEPTUH B 9 1
KIIETKE
7 HaCJ'IeI[CTBCHIfa}I uHbOpMaIusI U 9 05
peanuzaiys e€ B KJIETKe
JKM3HEHHBIN TUKIT KIETKH 6 1
Ctpoenue U pyHKIIMH OPraHU3MOB 17 1.5
10 Pa3mHOX€eHME U pa3BUTHE OPTAHU3MOB 8 1.5
1 I'eneTrka — Hayka 0 HacJIEACTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6
14 ['eneTnka yenoBeka 3 1 0.5
15 Cenek1usi opraHu3MOB 4 1
16 buotexHonorus u cuHTeTUYECKAsE OUOTIOTHUS 4
17 PesepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 13




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJLHEBIE
Bcero P
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

buoinorus Kkak KOMIIEKCHAs HayKa U KakK
4aCTb COBPEMCHHOI'O O6IJ.ICCTB3

JKuBEIE CHCTEMEI U UX CBOWMCTBA

YPOBHeBaﬂ opraHu3anys )XUBbIX CUCTEM

I/ICTOpI/DI OTKPBITUA U U3YUYCHUA KIICTKU.
Knerounas TCOpUA

MeTo1bl MOJIEKYISIPHOM U KIIETOYHOM
ouonoruu. [IpakTudeckas pabora
«M3ydeHre METOI0B KIIETOYHOU
6uosioruu (xpomarorpadus,
anextpodopes, muddepeHImaTbHOe
nentpudyruposanue, [TLP)»

0.5

XUMHUECKUN COCTAB KJIIETKHA

MI/IHepaHBHHe BCIICCTBA KIICTKH, UX
OnoJoruyeckas PpOJib

Opranuueckye BeIecTBa KIeTKH —
6enku. JlabopatopHas pabora
«Ob6Hapyx)eHre 6eJIKOB ¢ TOMOIIBIO
KayeCTBEHHBIX PEaKIHiD»

0.5

CgoiicTBa, kinaccupukanus u QyHKIUHA
0enKoB




10

Opranuyeckue BelecTBa KIeTKU —
YIJI€BOABI

11

OpFaHI/I‘IGCKI/Ie BCIICCTBA KIICTKH —
JIMITUABI

12

Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHas pabota «lccnenoBanme
HYKJIEMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK PA3JIUYHBIX OPraHU3MOB)

0.5

13

Crpoenue u pynkiuu ATO. Ipyrue
nykieosuarpudocdatel (HTD)

14

CexsennpoBanue [JHK. Meromast
T€HOMUKH, TPAHCKPUTITOMUKH,
MIPOTEOMHKHU

15

Kontpoinbhas padota "XuMuueckuit
COCTaB KJIETOK"

16

Tune! knerok. [IpokapuoTnueckas Kierka

17

CrpoeHue 3yKapuOTUYECKON KIETKH.
[TpakTrnueckas padora «M3yueHnue
CBOMCTB KJIETOUHON MeMOpaHbI»

0.5

18

IloBepXHOCTHBIN anmnapar KJIETKU

19

OnHOMeMOpaHHbIE OPraHOUIbI KIIETKH.
[IpakTrueckas padora «M3yuenue
JIBYDKEHUSI [IATOTLIA3Mbl B PACTHTEIBHBIX
KIIETKax»

0.5

20

[loryaBTOHOMHBIE OPraHOU bl KJIETKHU:
MUTOXOHJIpUH, MIacTu bl JlaboparopHas
pabora «VccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX»

0.5




21

HememOpanHbie opraHou bl KIIETKH

22

Crpoenne u QyHKIUH S1pa

23

CpaBHHUTENBbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas padora
«M3yyeHne cTpoeHUs KIETOK Pa3IMIHBIX
OpTaHU3MOB»

0.5

24

AccUMWISIIIUS U TUCCUMUIISLIUS — JIBE
CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa
BeniectB. JJabopaTopHas pabota
«M3ydyeHne KaTaTuTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMHUJIA3bl UITH
KaTajasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLuii
KJIETOYHOr0 MeTabonusma. JlaboparopHast
pabora «M3yuenue pepMEeHTaTUBHOTO
pacIIenIeHus IEpOKCUAa BOAOPOJa B
PACTUTENBHBIX U JKUBOTHBIX KJIETKaX)

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTUOUTOPHI

27

ABTOTpO(DHBINA TUIT 0OMEHA BEIIECTB

28

dorocunTes

29

Xemocuntes. JlabopaTopHas padorta
«CpaBHeH#me nporeccoB GoTocuHTe3a U
XEMOCHHTE32»

0.5

30

Kontponbnas padota "Ctpoenue u
)KU3HEIEATEIHLHOCTD KIETOK"

31

AHa’poOHbIe OpraHu3Mbl. Busl
opoxenusi. JlabopatopHas pabora




«CpaBHEHHE IPOLECCOB OPOKEHUS U
TIBIXQHUSD)

AdpoOHBIE OPTaHU3MBL. DTaIIBI

32
SHEPreTUIECKOro oOMeHa
DHeprus MeMOPaHHOTO TPaIueHTa

33 npoTtoHoB. Cunte3 AT®: paborta
npotoHHON AT®-cuHTa3bI

34 Peakuun MaTpuyHOro cuHTE3a
Tpanckpurnius — MaTpUYHBINA CUHTE3

35
PHK

36 Tpancnsust u €€ dTarnbl

37 KoaupoBanue amunokucnot. Ponb
prubocoM B OMocHHTE3€e OeTKa

38 Opranu3zanys reHoMa y IPOKaphoT U
9YKapHOT

39 MonekynspHble MEXaHU3MbI SKCIIPECCUU
T€HOB Y SYKapHOT
Bupycbl — BHeKJIeTOUHbIE (POPMBI KUZHU

40 u o0nuratHele napasutsl. [IpakTuyeckas 0.5
pabota «CoznaHue MOJIeIH BUPYyCa»

41 BupycHrble 3a0607eBaHus 4eT0BEKa,
YKUBOTHBIX, PACTEHHI

42 JKu3HEeHHBIN UK KIIETKHA

43 Matpuunsiii cunres JJHK
Xpomocomsl. JTaboparopHas paboTa

44 «/M3ydeHne XpoMoCcOM Ha TOTOBBIX 0.5
MUKpOTIperapaTax»

45 Jlenenre KIeTKU — MUTO3




Tumne! kneTok. KaprokuHes v MUTOKUHES.
JlabopaTtopHas pabota «Habmronenue

40 MHTO32 B KJICTKaX KOHYHMKA KOPELIKA JTyKa 05
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 KontpoinbHas padota "HacneacTtseHnas
nHpopmanus. JKUu3HEHHBIN MUK KISTKA"

48 OpranusM Kak euHOE 11eJI0e

49 Txanu pacrenuii. Jlaboparopnas padota 05
«M3ydeHne TKaHed paCTCHUN» '
TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHas pabota «3yueHue TkaHen 0.5
AKHUBOTHBIX)»
Opranbl. CUCTEMBI OPTaHOB.

51 JlaGopaTopHas paborta «3ydenue 0.5
OpPraHOB I[BETKOBOT'O PACTEHUS

52 Omnopa Tena opraHu3MoB

53 JIBU>KeHHEe OpraHu3MOB

54 [Tutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX )KMUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEJIOBEKa

56 JIpIxaHue OpraHu3MOB

57 JlpIxaHue MMO3BOHOYHBIX JKHBOTHBIX H
YeJioBeKa

58 TpancnopT BemecTB y OpraHu3MoOB

59 KpoBeHocHas cructema mo3BOHOYHBIX
KUBOTHBIX U Y€JIOBEKa

60 Beinenenne y opraHu3MoB




61

3amuTa y OpraHu3sMoB

62 NmmyHHas cuctema 4yenoBeka

63 PaznpaKuMOCTh U perynsauus y 9.02.2024
OpPTraHu3MOB

64 I'ymopanbHast peryasuus 1 3HI0KpUHHAas
cUCTeMa JKUBOTHBIX M YEJIOBEKA

65 KonTponsHas padora "Crpoenue u
¢byHKUIMu opranusma’

66 ®opMbl pa3MHOKEHUSI OPIaHU3MOB

67 [TomoBoe pa3MHOKEHHE

68 Meiio3
I'amerorenes. O6pa3zoBaHue U pa3BUTHE

69 NOJIOBBIX KJeTOK. JlabopaTopHas pabota 05
«V3ydeHune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOTpenapaTax»»

70 WHnuBuayanbsHOe pa3BUTHE OPTaHU3MOB
— OHTOTEeHEe3

71 3akJagKka OpraHoB U TKaHEH U3
3apOJIBIIIEBHIX JTUCTKOB
Poct u pa3BuTHE KUBOTHBIX.

7 JIaGopatopHas pabota «BbisiBIeHHE 05
MIPU3HAKOB CXOJICTBA 3aPOIbIIICH '
MTO3BOHOYHBIX KUBOTHBIX)

PasMHOkeHME U pa3BUTHE PACTCHUM.
73 JIaGopatopHas pabota «CTpoeHue 05

OpraHoOB Pa3MHOKEHUS BBICIIUX
pacTeHui»




KontpoinbHas padota "PasmMHoxeHHE 1

74 " 1
pa3BHUTHE OpraHU3Ma
Hctopus renetnku. OCHOBHBIE TIOHSATHUS U

75 CUMBOIIBI TeHeTHKH. JIabopaTtopHas 1 05
pabota «/Ipo3oduna kak 00BEKT '
TeHETUYECKUX HCCIIETOBAHUI
3aKOHOMEPHOCTH HACIICOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE

76 ckpemuBanue. [Ipaktuueckas pabota 1 05
"N3y4yeHue pe3yabTaToB '
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
npo3opuisr”

77 [uTonornyeckue OCHOBBI 1
MOHOTHOPHUIHOTO CKPEIIMBAHUS

78 AHanm3upyromee CKperuBaHue. 1
Henonxnoe nomuanpoBanue
JlurubpuaHoe ckpenuBaHue.

79 [IpakTuueckas pabora «3yuenue 1 05
pe3yabTaTOB TUTHOPUAHOTO '
CKpEIIUBaHUS Y APO30(DHITBI»

80 [{uTonornyeckue OCHOBBI AUTUOPHUTHOTO 1
CKpEIIMBAHUS

81 CuermuieHHOe HacJIeI0BaHHUE MPU3HAKOB 1

82 XpOMOCOMHasI TEOPHs HACIICACTBEHHOCTH 1

83 I'eneruka mona 1

84 I'eHoTHI Kak [eJIOCTHAS CUCTEMA 1

85 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 1

paCTCHI/If/'I, JKHBOTHBIX U YCJIOBCKA




86

M3MeHUYHnBOCTH MPU3HAKOB. BUibl
U3MEHYUBOCTHA

87

MonudukarnronHas "3MEHYHMBOCTh

88

BapuanoHHbIi psa U BapualiMOHHas
kpuBas. JJaboparopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(UKATIOHHON N3MEHUYNBOCTH.
IlocTpoeHne BapuallMOHHOTO psifia U
BApUALIMOHHON KPUBOMI»

0.5

89

I'enoTUnMYECKast U3MEHUYNBOCTD.
KoMOuHaTHBHAst U3MEHUYUBOCTh

90

MyTtannoHHast U3MEHYUBOCTD.
IIpaktuyeckas pabora «MyTtanuu y
Ipo30¢ bl (Ha TOTOBBIX
MHUKpOIIpenaparax)»

0.5

91

3aKOHOMEPHOCTU MYTallMOHHOT O
nporiecca. DNMUIreHeTHKa U SMUTeHOMHUKA

92

I'enernka yenoBeka. [IpakTuueckas
pabota «CocTaBieHHe U aHAIN3
POAOCIOBHON»

0.5

93

MeTtoabsl METUITMHCKON T€HETUKHA

94

3HadyeHue MC,Z[HI.[I/IHCKOﬁ T'CHCTHUKH B
MMpEeAOTBPAILICHUHN U JICHCHHUN
FeHeTUUeCKUX 3a00JIeBaHMI YeI0BEeKa

95

Konrponbnas pabdora "['enerrka
yenoBeka. Pemenue 3agaq”

96

OCHOBHBIC TIOHSITHSI CEICKIIHH.
JlaGopaTtopHas pabota «3ydeHue copToB

0.5




KYJIbTYPHBIX PACTCHUI U TIOPOJT
JIOMAIITHUX KUBOTHBIX)»

MeToab! ceneKIMOHHON pabOTHI.

97 JIaGopatopHas pabota «/3y4yeHue 1 0.5
METO/IOB CEJIEKLIUU PACTEHUI»
JIOCTHKEHHUSI CEJIEKIIUN PACTEHUN U

98 #UBOTHBIX. [IpakTHueckas padbora 1
«IIpuBUBKa pacTeHHI»

99 CoxpaHeHue, U3y4yeHHe U UCII0JIb30BaHHE 1
TE€HETUYECKHUX PECYPCOB

100 OCHOBHBIE HANIPABIICHUS] CHHTETHYECKON 1
O6uosiorun

101 XpOMOCOMHasI ¥ TeHHAsI HH)KEHEPHS

102 Mepunackue OMOTEXHOJIOT I

OBUIEE KOJIMYECTBO YACOB I10 102 13

[NPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus, 11 knacce/ [Taceunnk B.B., Kamenckuit A.A., Pyorior A.M. u npyrue;
non penakiueit [Taceunnka B.B., AkiimonepHoe o61ectBo «M31aTenbcTBO
«IIpocsewienue»

* buonorus, 10 xkmacc/ [laceunuk B.B., Kamenckuii A.A., Pyomos A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkuuonepHoe o0iecTBo

«HSZ[&TCJIBCTBO ((HpOCB@H.IGHI/Ie»

METOJUYECKUE MATEPUAJIbBI IS YUUTEJIA
Metonnueckoe mocoOue MmoAroTOBICHO K 31aHHOMY B cooTBeTcTBUH ¢ PI'OC
yueOHuKy A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuka «buosnorus.

O6mias ouonorus. 10—11 knaccel. ba3oBsiid ypoenb» 2023r.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET

https://resh.edu.ru/ - Poccwuiickas 35eKTpOHHAs IIKOJIa

http://www.virtulab.net - BupryansHas madopaTopus
http://www.bioword.narod.ru/ - Guonornvyeckuii OHIAMH-CII0BAPD

https://ege.sdamgia.ru/ - TpernpoBouHbIe BapuaHTel EI'D






