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IlosicHuTe ILHAA 3aIMCKA

[Iporpamma mo 6uoJIOTUM HA YPOBHE CpPEAHETO oOmIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit Denepanumy,
OI'OC COO, Konuemnmuu mnpernonaBanus ydeOHoro mnpenmera «buonorus» M OCHOBHBIX

MOJIOKEHUH (efiepaibHON paboueli mporpaMMBbl BOCTTUTAHHUS.

YueOusbiii npenmer «buonorusi» yriyoneHHoro ypoBHs u3yuenus (10-11 kmaccel) sBisercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoOU obnactu «EcrecTBeHHO-Hay4Hble peaMeThl». CorjaacHo
nosnoxeHussMm GI'OC COO npodunbHbie yueOHBIE TPEAMETHI, W3y4aeMble Ha YriyOJIeHHOM
YpOBHE, SABISIOTCSA crocoboM auddepeHnnanuu oO0y4deHUsT Ha YpPOBHE CPEAHETO OOIIETro
o0pa3oBaHUs U MPU3BAHBI 00ECMIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPEIHUM
o0M, cpeaHuM MpodeCCHOHATBHBIM U BBICIIMM O0pa3oBaHHEeM. B TO ke Bpems KaxAbld U3
THX YYEOHBIX TIPEIMETOB JOJDKCH OBITh OPUCHTHPOBAH Ha TPUOPUTETHOE pEIICHUE
00pa3oBaTeNbHBIX, BOCIIUTATEIILHBIX M PAa3BUBAIONIUX 3aJ1a4, CBS3aHHBIX C TpodopueHTaruen
0o0ydJaromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW OONacTH HAyyHOTO 3HAHUS,
CBS3aHHOTO C OWOJIOTHEN, MEAMIIMHON, SKOJOTHEH, IMCHUXOJOTHEH, CIOPTOM HJIM BOCHHBIM

JIETIOM.

[TporpammMa o GMOJIOTMM JaeT MpeJCTaBIeHUE O LeNU U 33/1a4ax U3y4yeHHs yueOHOro npeamera
«buonorus» Ha yriayOleHHOM YpOBHE, oIpeenseT 00s3aTeabHoe (MHBapUaHTHOE) MPEeIMETHOe
CoZiep’KaHHWe, €ro CTPYKTYpHPOBAaHHME IO pasfeiaM M TeMaM, pacHpeieleHHe o Kiaccam,
PEKOMEH/IyeT TOCIIEeI0BATEIHPHOCTh N3YUEHHS YIeOHOTO MaTepraia ¢ Y4eTOM MEXIPEIMETHBIX
U BHYTPUIPEAMETHBIX CBfA3€H, JIOTUKW Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuyaromuxcs. B mporpamme mno OWONOTMM peaau30BaH NPUHIMIT TNPEEMCTBEHHOCTH C
U3ydeHHeM OMOJIOTMM Ha YpOBHE OCHOBHOrO o0mero oOpa3oBaHus, Onaromaps uemy

MpOCMaTprUBACTCAd HAMIPABJICHHOCTh Ha IMOCICAYIOIICE Pa3BUTHC OMOJOrHYSCKUX 3HaHI/II\/'I,



OpPUEHTUPOBAHHBIX HA (HOPMUPOBAHKE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, SKOJIOTHIECKOTO
MBIIUICHHUSI, IPEACTABICHUH O 3J0pPOBOM 00pa3e KU3HHU, HAa BOCIIHUTAHNE OEPEKHOTO OTHOIICHUS
K OKpY:)Karollel npupoaHoii cpene. B mporpamMmMe mo 61oioruu Takxe moka3aHbl BOZMOXXHOCTH
yaeOHoro mpeamera «buonorus» B peanmszanuu TpeboBanuit ®I'OC COO kx muaHUpyeMbIM
JTUYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yibTaraM oOydeHus U B (HOPMUPOBAHUU
OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIbHONH MAEATEIBHOCTH OOYy4aroluXcs IO OCBOCHHUIO

COACPIKAHUA OHOJIOrMYECKOI0 06pa3OBaHI/I${ Ha YPOBHE CPEAHETO O6IHCFO O6pa30BaHI/I${.

VYuebublii mpeamer «buonorus» Ha ypOBHE CpeAHEro oomiero oOpa3oBaHHs 3aBEpIIACT
Ouonoruueckoe 00pa30BaHUE B LIKOJIE M OPHEHTHPOBAH Ha PACIIUPEHHE U YriyOJeHUE 3HAHUM
oOyyaroImuxcst O JKMBOH THpUpPOAE, OCHOBAX MOJEKYISIDHOW M KJIETOYHOM Ouosoruu,
SMOPHOJIOrUM U OMOJIOTUM PA3BUTHUS, TEHETUKHU, CEJEKIHH, OMOTEXHOJOI'MH, IBOJIIOLHOHHOIO

YUYCHUA U 5KOJIOTUH.

OO0masi xapakTepuCTHKA y4eOHOr0 nmpeaMeTa «0H0JI0rus»

N3yuenune yudebHOro mnpeamera «buonorus» Ha yriayOJieHHOM YpOBHE OPHUEHTHPOBAHO Ha
HOJArOTOBKY OOYyYaroIuXcs K MOCIEYIONIEMY IOJIY4YEeHHIO OHOJIOrMyeckoro oOpa3oBaHUS B
By3aX W OpPraHU3alUsAX CpeaHero mnpodeccuoHanbHOro oopazoBaHus. OCHOBY €ro CoIepiKaHus
COCTaBJISIET CUCTEMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPU H3YYEHUHM OOYy4YarOUIMMUCS
COOTBETCTBYIOLIMX CHCTEMAaTHYECKMX pa3/esoB OHOJIOrMM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUS MOJTy4arOT pa3BuTHe. Tak, pacIIMpEeHbl U YTiIyOJIeHbl
OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTENBHO BKJIIOUYEHbI OHOJIOIMYECKUE CBEICHUS
IPUKJIAJHOTO U MOUCKOBOTO XapaKTepa, KOTOPble MOXHO HCIOJIb30BAaTh KAaK OPUEHTUPHI IS
nocienyomero Beidopa npogpeccun. BosMoxkHa Takxke MHTErpanust OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TIOTYIEHHBIMU 00yYarOIIUMUCS TPU U3yYEHUH (PU3HUKH, XMMHUH,

reorpaduu 1 MaTEMaTUKH.

CtpykTypa mporpaMMbl MO OWOJIOTUM OTpakaeT CHUCTEMHO-YPOBHEBBIH M HBOJIIOIIMOHHBIN
NOAXO0Jbl K M3ydeHHto Ouonoruu. CoriacHO UM, U3ydaloTCs CBOWCTBA M 3aKOHOMEPHOCTH,
XapaKkTepHBIC JUIsl JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPraHU3AIlMH, SBOJIONHMH OPTaHUYECKOTO
MUpa Ha 3emiie, COXpaHEHHUs OWMOJOTHMYECKOTo pa3HooOpasusi miuaHeTl. Tak, B 10 kmacce
W3YYalOTCS OCHOBBI MOJIEKYISAPHOW M KJIETOYHOW OHONOTHH, AMOPHUOIOTHU W OUOIOTHUHU
pa3BUTHSI, TEHETUKHM W  CEJEKIMH, OWOTEXHOJIOTMM W CHHTETHMYECKOW OWOJOTHH,
aKTYaJTM3UPYIOTCS 3HAHHMS OO0y4Jalomuxcs Mo OOTaHWKE, 300JI0THH, aHATOMHH, (PU3NOIOTHH
yenoBeka. B 11 kmacce u3ydaroTcsi HBOJIIOIMOHHOE YYEHHUE, OCHOBBI DKOJIOTHU M YYEHHE O

ouocdepe.



VYuebublii mnpenmer «buomorus» mpu3BaHa  00ECIEUUTh  OCBOCHHE  OOYYaIOLIMMHUCS
OMOJIOTUYECKUX TEOpHA W 3aKOHOB, HJEH, NPUHIMIIOB U TPaBWI, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, 3HAHUI O CTPOCHUHM, MHOTOO0OpasuH M
OCOOCHHOCTSIX KJIETKH, OPraHn3Ma, IOMYJSIHUU, OMOIEH03a, SKOCHUCTEMBI, O BBIIAIOLIUXCS
HAYYHBIX JOCTIDKEHHSX, COBPEMEHHBIX HCCIICIOBAHUSAX B OHOJIOTHH, MPHUKIATHBIX ACHEKTax
Ouonornyeckux 3HaHWi. /g pa3BUTHS W MOJEp)KaHUS MHTEpeca 0O0YJaromuxcss K OMOIOTUH
Haps/y CO 3HAYUTEIHLHBIM 00bEMOM TEOPETUYECKOT0 MaTepHaita B COACP)KaHUU IPOrPaMMBI T10
OMONIOTHH TPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAaHOBICHMS M Pa3sBUTUS TOM WM MHOW
o0iacTi OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHE BaXKHEHIINX

OMOJIOTHYECKHUX M HKOJIOTHYECKUX MPOOIIEM.

Lean n3yvenus yueoHoro npeamera «buosiorus»

Ilenp wm3yuenust ydeOHOro npeamera «buosiorus» Ha yriyOJ€HHOM YpPOBHE — OBIIAJCHHE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpTaHU3allMH JKHBBIX CHUCTEM
pasHoro paHra u npuoOpeTeHrne YMEHHI UCTIONb30BaTh 3TH 3HaHUS B (DOPMHPOBAHUN MHTEpECa
K OIpeJesieHHON 00jacTu MpodecCUOHAIBHON NI TeIbHOCTH, CBSI3aHHOM ¢ OMOioruei, mim K

BLI60py yqe6Hor0 3aBCACHUA AJIA IMTPOAOJLKCHUA OHOJIOrMYECKOI0 O6paSOBaHI/I$I.

JlocTikeHne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha YriryOJ€HHOM YpOBHE

obecreynBaeTcs peUICHUEM CIICAYIOIIHNX 3ada4:

1) ocBocHHMe OOYYAIOIIMMHUCS CHCTEMbl OWOJIOTHYECKUX 3HAHWU: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIIEMIUAX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAyUHYIO KapTHHY MHUPA; O
CTPOEHUH, MHOTO00pa3uu U OCOOCHHOCTSIX OMOJIOTHUYECKUX cHCTeM (KJIeTKa, OPTaHu3M,
MOMYJISALUSL, BUJ, OMOTEOIIeH03, Orocdepa); O BRIIAIOMMNXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIEAOBAHUAX B OMOJIOTHUY;

2) O3HaKOMJICHHE  OOy4JaroImMXCS ¢  METOJaMH  TO3HAHHWS  JKUBOW  TPUPOJIBL:
HCCIIEIOBATETLCKUMU METOJaMU OWOJIOTUYECKUX HAayK (MOJIEKYISPHOH W KIIETOUHOM
OMoJIOTHH, YMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHUS, TCHETHKU U CEJICKITUH, OMOTEXHOJIOTHHU
Y CHUHTETUYECKON OMOJIOTHH, AJICOHTOJIOTHH, SKOJIOTUH); METOJAAMH CaMOCTOSTEILHOTO
MPOBEJICHUS OMOIOTUYECKUX MCCIICIOBAHMI B JTa00OpaTOpUu U B mpupoje (HabIoIeHue,
U3MEpEeHHe, YKCIIEPUMEHT, MOJICTTUPOBAHHUE);

3) ommagcHHE OOYYAIOIIMMHUCSA YMEHHSAMH: CAMOCTOSATECIILHO HAXOIWTh, aHATU3UPOBATH W
UCIIOJIB30BaTh ~ OMOJOTHYECKYI0  WH(MOpPMAIMIO,  TOJH30BATHCA  OMOJOTUYECKON
TEPMHHOJIOTHEH U CUMBOJIMKOW; yCTaHABIUBATh CBS3b MEXKAY Pa3BUTHUEM OWOJIIOTHH U
COLIMATTbHO-O)KOHOMUYECKUMU U DJKOJIOTMUECKHMHU  MpOoOJIeMaMU  YelIOBEYECTBa;
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4)

5)

6)

7)

OLICHUBATh TMOCJEJICTBHS CBOEH JEATENbHOCTH IO OTHOWICHHIO K OKpY’XKaromein
OPUPOIHON cpene, COOCTBEHHOMY 3I0POBBIO M 3/I0POBBIO OKPYKAIOUIMX JIIOZICH;
000CHOBBIBaTh W COONIOAATh MeEpbl NPOGUIAKTHKH HWHQPEKIIMOHHBIX 3a00JIeBaHUMN,
npaBWiia TOBEJCHHS B TMpuUpoje U obecrieyeHUs 0e30MacHOCTH  COOCTBEHHOM
KU3HEIEATSIIPHOCTH B YPE3BBIUANHBIX CUTYAIMsIX MPUPOJAHOTO U TEXHOT'CHHOTO
XapakTepa; XapaKTepHU30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH;
pa3BUTHE Y 00YYaIOIIMUXCS MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B MpoLiecce
3HAKOMCTBAa C BBIJAIOIIMMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIEIOBAHUSIMU B
Ouonornu, pemaeMbpIMH €0 [poOJieMaMH,  METOAOJIOTHEH  OMOJOrHYECKOro
UCCIICIOBAaHMS,  MPOBEACHUS  HKCHCPUMEHTAIBHBIX  HCCICAOBAHHUHA,  pELICHHA
OMOJIOTUYECKHX 3a]a4, MOJICTHPOBAHUS OUOIOTMYECKUX OOBEKTOB U MIPOIECCOB;
BOCIIHTAHHUE y 00YYarOIIMUXCS [IEHHOCTHOTO OTHOIICHMSI K JKUBOM MPUPOJE B LIETIOM U K
OTJENBHBIM €€ OOBEKTaM W SIBJICHUAM; (HOPMHUPOBAHHE IKOJOTHUECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl TOBEACHUS B NPUPOJAE; HWHTETPALUU ECTECTBEHHO-
HAyYHBIX 3HAHUM;

npuodpereHue 00y4aroIuMucs KOMIETEHTHOCTH B paroHaIbHOM
PUPOIONOIB30BaHUN (COOIOZCHNE TPaBUJI TIOBEACHUS B TPHPOJIE, OXPaHbl BUIOB,
IKOCUCTEM, OMOC(hEpbl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3/I0POBBSI OKPYKAFOIIUX
monei (coOmomeHuss Mep NpodHIaKTUKH 3a00JeBaHMM, oOecrieueHue Oe30TMacHOCTH
KHU3HEIEATEIbHOCTH B  YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U TEXHOI'€HHOTO
XapakTepa) Ha OCHOBE WCIOJb30BaHUS OWOJOTMUYECKUX 3HAHMW M yMEHUil B
MMOBCEAHEBHOM XKU3HU;

CO3/IaHHME YCJOBMM JUIi OCO3HAHHOTO BbIOOpa OOYYaIOIIMMUCSA WHIWBUYaJIbHOU
00pa3oBaTeNbHONW TPACKTOPHH, CIIOCOOCTBYIONIEH MocenyomemMy nNpopeccuoHaIbHOMY
CaMOOIIPENICICHNI0, B  COOTBETCTBUM C  WHAMBUAYAJIbHBIMH  HMHTEpECaMH U
NOTPEOHOCTSIMU PETHOHA.

MecTto yueoHOro npeamera «buosiorus» B yueOHOM IJIaHe

OO0miee 4rciIo 4YacoB, PEKOMEHIOBAHHBIX JUISI U3YYCHHSI OMOJIOTHH Ha yriayOJeHHOM ypOBHE, —

204 gaca: B 10 ximacce — 102 vaca (3 yaca B Hegento), B 11 ximacce — 102 waca (3 gaca B HeZento).

Ot60p opraHu3alMOHHBIX (HOPM, METOAOB U CPEACTB OOYy4YEeHHSI OMOJIOTUU OCYIIECTBISIETCS C
y4yeToM crenuuKu ero coiepXaHusi U HampaBJI€HHOCTH Ha MPOAOHKEHHE OMOJIOrHMYecKOro

06pa3OBaHI/I$I B OpraHusanusiax CpCaHero HpO(I)CCCI/IOHaJ'IBHOFO M BBICHICTO O6pa30BaHI/IH.

OO0s3aTeNbHBIM  YCIIOBHEM MpU OOyYeHUU OHOJOTMU Ha YIiIyOJI€HHOM YpPOBHE SBIISETCS

MpOBECHUE J1AaO0OpPaTOPHBIX M TMpakTHUecKux pabdoT. Takke ywyacTue oOydarommxcs B
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BBITIOJITHCHHUHU  TIPOCKTHBIX U Y‘-ICGHO-I/ICCJIGI[OBEITGJIBCKI/IX pa60T, TCMAaTUKa  KOTOPBIX
ONpeaACIIICTCA YUYUTCIICM Ha OCHOBC HMCIOIHUXCA MAaTCPUAIIbHO-TCXHUYCCKHUX PCCYpCOB H

MECTHBIX MPUPOIHBIX YCIOBUH.



Conepxanue yueOHoro npeamera «MoJiekyjasipHasi 0M0JI0TUsD)

Tema 1. Buosnorus kak Hayka

COBpeMeHHaﬂ Ouojiorus — KOMILJIEKCHAs HayKa. KpaTKafI HUCTOpUsL pPa3BUTUA OHOJIOTHH.
Bbuonorunueckue HAayKM W H3YyYaCMbIC HMHU HpOGHeMBI. q)yHI[aMCHTaJIBHBIe, IMPUKIAAHBIC U

IMMOUCKOBBIC HAYYHBIC UCCIICAOBAHUA B OHOJIOTHH.

3navyeHue Ouonoruu B (POPMUPOBAHMM COBPEMEHHOW E€CTECTBEHHO-HAYYHOH KapTHHBI MHUpA.
[Ipodeccun, cpszanHble ¢ Ouonoruel. 3HadeHHWE OMOJIIOTUM B NPAKTUYECKOH NEATENTbHOCTH

YCJIO0BCKa: MECJUIINMHE, CCIIbCKOM XOSHfICTBe, IIPOMBIINIJIEHHOCTH, OXpaHE IMIPUPOABI.

JleMoHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneii, X.b. Jlamapk, Y. dapsun, Y. I'apseii, I
Mennens, B.U. Bepuanckuii, 1.I1. I1aBnos, 1.1. Meunukos, H.U. Basunos, H.B. Tumodees-

Pecosckuit, Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabmuiel 1 cxeMbl: «CBsi3b OMOJIOTUH C IPYTUMH HayKaMuy, «CuctemMa OMOIOTUYECKUX HAYK.
Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mnpeaMeT u3yudeHusi Ouonoruu. CBONCTBA JKUBBIX CHCTEM: E€IMHCTBO
XHMHUYECKOTO COCTaBa, JIUCKPETHOCTh M IEJIOCTHOCTh, CJIOXKHOCTh U YIOPSJOUYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTh, CAMOOPTaHMU3AIMs, CaMOBOCIPOU3BEIEHUE, PA3APAKUMOCTb,

N3MCHYUBOCTDL, pPOCT U Pa3BUTHUC.

VYpoBHM  OpraHu3anuuyd  KUBBIX  CHUCTEM:  MOJIEKYJSAPHBIA,  KIETOYHBIA,  TKaHEBBI,
OpraHU3MEHHBIH, MONYJISIIUOHHO-BUI0BO, DKOCHUCTEMHBIHN (6MOTEOIIEHOTUYECKHI),
ounoctepnsiid. [Iporeccsl, mpoucxoasaimue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuznp kak opma cymiecTBoBaHUS Matepuu. Hayku, uzydaromiye KHBbIe CUCTEMBI HA Pa3HBIX

YPOBHSIX OpPraHHU3ALUN.

N3yuenune >KuBBIX cucTeM. Mertonpl Ouonormueckoil Hayku. HaOmronenue, usmepeHwue,
DKCIIEPUMEHT, CUCTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCUMOM U HE3aBUCUMOU
nepemeHHo. IlmanmpoBanne skcnepumenta. [loctaHoBka W mpoBepka rumnote3. HyneBas
runore3a. [loHsTue BEIOOPKHU U ee J0CTOBepHOCTh. Pazopoc B Guonorndeckux naHHbIX. OneHka
JIOCTOBEPHOCTH IOJIy4EHHBIX PE3yNbTaToB. [IpHuMHBI MCKa)KEHUS pe3yIbTaTOB DKCIEPUMEHTA.

[ToHsITHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaluu




Tabmuiel u cxembl: «OCHOBHBIC MPU3HAKH KU3HWY, «buonorumdeckue cucreMbl», «CBOMCTBa
JKUBOM MaTepun», «YpPOBHU OpraHU3aLUM KUBOW NPUPOIbD», «CTPOEHUE KUBOTHON KIIETKHY,
«TkaHu XKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO OpraHu3Ma», «buoreouneHos»,

«buochepar, «MeToabl U3ydeHUs )KUBOU TPUPOJIBI.

OoGopynoBanue: naboparopHoe 00OpymOBaHWE [UIsl MPOBEICHUS HAONIOJCHUN, H3MEPEHUH,

OKCIICPUMCEHTOB.

[IpakTuueckas pabora

«Vcnonb30BaHUE PA3TMYHBIX METOJIOB IIPH H3YYCHHUH JKUBBIX CUCTEMY.
Tema 3. Buogorus KjieTku

Knerka — cTpykTypHO-(yHKIIMOHAJIbHAST €IMHULIA )KUBOTO. MlcTOpUs OTKpBITUS KIIeTKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. llnelinen, P. Bupxos). OcHoBHbIE

IIOJIOXKEHUSI COBPEMEHHOM KJIETOUYHOM TEOPHUHU.

MeToapl  MOJNEKYJIAPHOH ¥ KIETOYHOM  OHMOJOTMH: MHKPOCKONHUS, Xpomarorpadus,
JIeKTpodope3, METOA  MEYCHBIX aToMOB, JudQdepeHIHanbHOoe  IEeHTPUYTrUpOBaHNUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue ukrcuposannvix Kiemox. DIEKTPOHHAS MUKPOCKOIMS.

Konghoxanvnuas muxkpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JleMoHCTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K.M. bap.

Tabmune! u cxembl: «CBETOBOI MUKPOCKOI», « DIEKTPOHHBIM MUKpOCKO», «/cTopus pa3BUTHs

METOJO0B MUKPOCKOITUN)).

OO6opynoBaHHMe: CBETOBOM MHKPOCKOI, MHKpPOIpPENapaTbl pPacTUTENbHBIX, JKUBOTHBIX U

6aKTepI/IaJ'IBHBIX KJICTOK.

[TpakTuueckasg pabora

«3yuenue METO/IOB KJIETOYHOU OuoorHu (xpomarorpadus, anekTpodopes,

muddepenmanbHoe neHTpudyrupoanue, [1LP)».
Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpO- U YJIBTPaMHKPO3JIEMEHTHI. Boia u ee posib kKak
pacTBOpMTENA, pPEAareHTa, YydacThe B  CTPYKTYPpUPOBAaHUHM  KJIETKH, TEIUIOPETYIISALHUN.

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKH, UX Ouosoruyeckas POJIb. Pob KaTHOHOB ¥ AHMOHOB B KIIETKE.



Opranuyeckue BelllecTBa KIETKU. bruonornueckue noaumepsl. benku. AMMHOKHMCIOTHBIN cOCTaB
6enkoB. CTpykTyphl OenkoBoil Moiekyinbl. IlepBuuHas cTpykTypa Oeinka, MENnTHAHAS CBS3b.
Bropuunas, TpeTuuHas, deTBepTUYHas CTPYKTypbl. [leHarypauus. CBoiicTBa OenKoOB.

Knaccudukanus 6enxoB. bruonornueckue GpyHKIun 6enKoB. [Ipuonui.

VYrneBoasl. MoHOcaxapuabl, AWCaxapuibl, OJUTOcaxapuabl W mojucaxapuabl. OOmmid miaH

CTpOeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. buonornueckue GyHKIUN yriIeBOJIOB.

Jlunuaer. T'uapoduneHO-THAPOdOOHBIE cBOMicTBa. Kmaccudukarmus munuaos. Tpuriunepusst,
dbocdonunuabl, BOCKH, CTEpOUAbl. buomormdeckue QyHKnum IunuaoB. OOmume CBOWCTBA

OMOJIOTUYECKHUX MeM6paH — TCKY4€CTb, CIIOCOOHOCTB K CaMO3aMbIKaHHWIO, IMOJTYIIPOHULIAEMOCTD.

Hyxneunobie kucnorsl. JIHK u PHK. Crpoenue HyknenHoBbIX KucioT. HykieoTumasl.
[Tpunuun xkomruiementapHoct. I[IpaBuno Yapradda. Crpykrypa JIHK — nBoitHas crupais.

Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenune monekynsl AT®. Maxkposprudyeckue cBsizsu B Mmoiiekyiae AT®. buonoruueckue
byukun  AT®. BoccraHoBneHHbIE NEepEeHOCUYMKH, HUX (GYHKIUHM B KIETKe. /[pyeue
HYKleo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,

mpaHCKpunnmomuKku, nponeomMmuKu.

CrpykrypHast Ouosiorus: OuOXUMHUYECKHE U Ouo(U3MUECKHE HCCIEeI0BaHUs COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpbl OHOMOINeKyl. Moodenuposanue cmpykmypsvi U  QyHKyuil
buomonexkyn u ux komniexkcos. Komnvromepnulii ouzaun u opeanudeckui cunmes 6UOMONEKYN U

ux Henpupodubzx AHAN0206.

JleMoHCTpanuu

[Toprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®@. Caurep, C.
IIpy3unep.

Huarpammsl: «Pacnpenenenre XUMHUYECKUX AJIEMEHTOB B HEXXHUBOU mpupojey», «Pacnpenenenue

XUMHYECKHUX DJIEMEHTOB B KMBOM IIpUPOACH.

Tabmuue! u cxemsl: «llepuoanueckas Tabnna XUMHUYECKUX 3JIEMEHTOBY, «CTpoeHHEe MOJIEKYIIbI
BO/b», «BemiecTBa B cocTaBe OpraHu3moB», «CTpoeHHE MOJIeKYJbl Oenkay, «CTpyKTyphl
0enKoBOi MOJEKyJb», «CTpOEHHE MOJEKYN YIieBoAoB», «CTpoeHHE MOJEKYJd JHUIHIOBY,

«Hyxnennossle KucinoTe», «Ctpoenne monekynsl ATD».

O6opynoBaHue: XuMUYecKas ocyzia 1 000py10BaHUE.

JlaGopaTopHas pabota «O0Hapy)eHHEe OEIKOB C TOMOIIHI0 KAYECTBEHHBIX PEAKIIHI.
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Ha6opaTopHa;1 pa60Ta ((I/ICCJIGIIOBaHI/Ie HYKJICMHOBBIX KHMCJIOT, BBIACICHHBIX H3 KIJICTOK

Pa3JIMIHBIX OPTraHU3MOB).
Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tunel KJIETOK: dJyKapuoTHyeckas U mpokapuotuueckas. CTpyKTypHO-(GYHKIIMOHAJIbHBIC

06p330BaHI/I${ KIJICTKHU.

Crpoenne mpokapuoTuueckoil kietku. Kietounas crenka Oakrtepuii m apxeil. OcobeHHOCTH
CTpOEHHUsl TeTepoTpoHO M aBTOTPOGHONH NPOKAPUOTUYECKHX KJIETOK. Mecto u poib

MIPOKAPUOT B OMOLIEHO3aX.

Crpoenrie M (YyHKIIMOHHPOBAHUWE SYKapUOTHYECKOH KieTku. Ilmasmatmueckas memOpaHa
(mma3manemma). CTpykTypa IUla3MaTMyeckod MeMmOpaHbl. TpaHCIOPT BeUIECTB 4epes
1a3MaTHYecKyl0o MeMOpaHy: maccuBHbIA (nuddys3us, obnerdeHHas auddys3usi), aKTHBHBINA
(epBUYHBIA M BTOPUYHBIN aKkTUBHBIN TpaHcmopt). [lomymponumaemocts memOpansl. Pabora
HATPUI-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, paronnTo3. Dk30unTo3. Kinerounas creHka.

Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

Huronmnazma. [urtozons. Ilutockener. JIBwxkenue wnurormasmbl. OpraHouasl  KIJIETKH.
OpHOMeMOpaHHBIE OpraHOUABI KIETKH: 3HjomIasmMarndeckas cetb (DI1C), ammapat ['ombmku,
JU30COMBI, UX CTpoeHHE M (QyHKIUH. B3auMMOCBSI3b OJHOMEMOpaHHBIX OPraHOUJOB KIIETKH.
CrpoeHue TrpaHyISIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. Imankuili  (arpaHyssipHBIi)
sHJOIUIa3MaTHUeCcKuil peTukynyM. CekperopHast ¢yHkuus anmnapata ['ombmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I 01v0ocu. TpaHCHIOPT BELIECTB

B KJICTKC. BaKy'OJ'II/I PaCTUTCIIbHBIX KIICTOK. KnerouHslii coxk. Typl"Op.

[TomyaBTOHOMHBIE ~ OpPTaHOMIBI  KJIETKHA: MHUTOXOHJIPWH, TUIACTHIBL  [Ipoucxoocoenue
mumoxonopuu u naacmuo. Cumobuocenes (K.C. Mepexckosckuii, JI. Mapzynuc). CtpoeHue u
GyHKIMUM MHUTOXOHIpUH U miacTuf. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIINX  DYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI ~ BBICIIHX

pacTeHuil.

HememOpannbie opranonbl kieTku CtpoeHue U GYHKIIMH HEMEMOPAHHBIX OPTaHOWIOB KJIETKH.
Pu6ocompr. Ilpomesrxcymounvle Gunamenmol. MukpodunaMeHTHI. Axmunosbie
Muxkpogunramenmol. MpllIEUHbIE KIETKU. AKMUHOBbIEe KOMHOHEHMbl HEeMbIUUEUHbIX KIemoK.

MuxkpotpyOouku. Kinetounsiii nentp. CTpoeHue M JABWKEHHME JKTYTHMKOB M PECHHYEK.
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MuxkpotpyOouku nuToria3mel. LienTpuons. benku, accoyuuposannvle ¢ MUKpOQDUIAMEHMAMU U

Mukpompybouxkamu. Momopnvie 6eaxu.

Anpo. Obonouka sipa, XpOMaTHH, KAPUOILIIa3Ma, SAPBIIIKH, UX CTPOEHUE U GYHKIHUH. S aepHbIi
OenkoBbIii MaTpuKkc. [IpoCTpaHCTBEHHOE paCIONIOKEHHE XPOMOCOM B HUHTEpP(a3HOM sIIpe.
dyxpomamun u cemepoxpomamut. beaku XpoMaTuHa — TUCTOHBL. JuHamuxa s0epHotl 06010YKU

6 Mumo3se. Aoepuuiii mparcnopm.

Knerounsle BximoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKAapUOT (pacTUTENbHOM,

KUBOTHOMU, TPUOHOM).

JleMoHCTpanuu

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

Tabmuubl 1 cxembl: «CTpOCHHE DYKAPHOTHYECKOW KIETKN», «CTpOCHHE KUBOTHOW KIETKHY,
«CTpoeHHe pacTUTENbHON KIeTKu», «CTpoeHne MUTOXOHApUM», «Snpo», «CrpoeHue

HpOKapHOTquCKOﬁ KIICTKW).

OO6opyoBaHKe: CBETOBOM MMKPOCKOIN, MHUKpOIpEenapaTbl PacTUTEIbHBIX, KUBOTHBIX KIIETOK,

MUKPOIIPCIIapaThbl 6aKTepI/IaJ'IBHBIX KJICTOK.

JlaGoparopHas pabota «M3ydueHne CTpOeHHs KIETOK pa3IMUHbIX OPraHU3MOBY.

ITpakTuyeckas pabora «V3ydyeHue cBOMCTB KJIETOUHON MEMOpaHbI».

JlaGopatopHas pabora «MccnenoBanue mia3Moin3a U J1eI1a3Moiin3a B pAaCTUTENbHBIX KIETKaxX».

[IpakTHyeckas pa60Ta «I/I3yquI/Ie ABWIKCHUSA HUTOINIA3MbI B PACTUTCIIBHBIX KIICTKAX).

Tema 6. O0MeH BelllecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AccuMMIAIMS U JUCCUMIIIALUS — JBE CTOPOHBI Merabonu3ma. Tumbel OoOMEHa BELIEeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KuUClIopoAa B OOMEHHBIX Ipoleccax.
OHepreruyeckoe obOecrnieueHue kietku: npespameHue ATd B 0OMEHHBIX Tpolleccax.
depMeHTAaTUBHBIN XapakTep peakUui KIeTOYHOro Mmerabosnu3ma. DepMeHTHl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. OTianuusi (pepMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTHU

(epMEHTAaTUBHBIX PEAKINil OT pa3InYHbIX (PAKTOPOB.

IlepBrUuHBIl CHUHTE3 OpPraHWYECKHX BEIIECTB B KieTke. DorocuHTe3. AHOoKcucenuwvii u
oxcuzennvlli  pomocunmes 'y oaxmepuii. Ceemocobuparowue nuemMenmvl U NUSMEHMbl

peaxkyuonroz2o yenmpa. Ponb xinoporuactoB B mporuecce porocunre3a. CBeToBas U TEMHOBas
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dazel. @omoovixanue, C3-, C4- u CAM-muner pomocunmesa. IIpogykTUBHOCTh (hOTOCHHTE3A.

Bnusiaue pa3nuyHbIx (akTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHUe (POTOCHHTE3A.

Xemocunrte3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUDULUPYIOLUIHE OaKTepHH,

Kene300aKTepur, cepoOaKTepuH, BOZOPOAHBIC OaKTepUH. 3HAYEHHE XEMOCHHTE3a.

AmnaspoOHble opraHu3mbl. Buapl Opokenus. IIpomykTel OpoKEHHSI W HMX HCIIOJIB30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThl OMOTEXHOJOTMH W BO30yIUTENH

0OoJIe3HEN.

A3p06HBIe OpraHru3MBbI. OTansl OHEPIETUYECKOI'O obMeHa. HO,Z[FOTOBPITCJ'IBHBIIZ atan. I aukonm3

— 6€CKI/ICJIOpOI[HO€ PaCiCIICHUEC TI'TIFOKO3bI.

buonorndeckoe OKHUCIEHHE, WM KIECTOYHOE JbIXaHWe. PoJib MHTOXOHIpHH B Mpoleccax
Oouonoruueckoro okucienus. Luknnyeckue peakuuu. OkuciautenbHoe ¢ochopunmpoBaHue.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunma3zvl. llpeumymectBa a’poOHOro myTH OOMEHa BEHIECTB TEepel  aHa’POOHBIM.

D hHEeKTUBHOCTh YIHEPTETUISCKOTO OOMEHA.

JleMoHCTpanuu

[Hoptpetsr: k. Ilpuctnu, K.A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.

Murtuemn, I'.A. 3aBap3uH.

Ta6J'II/II_IBI N CXCMBI: «(DOTOCI/IHTCS», «SHGPFGTI/IIIGCKI/Iﬁ 06MCH>), «buocuHres 6en1<a», ((CTpOGHI/Ie

dbepmeHTay, «XeMOCHHTE3Y.

OOGopynoBaHue: CBETOBOW MHKPOCKOM, OOOpYAOBaHUE JUIsi TMPHUTOTOBJICHHUS MOCTOSIHHBIX U

BPEMCHHLIX MUKPOIIPETIapaToB.

JlaGopaTopHast pabGorta «M3yueHue KaTaTUTHYECKOW aKTHBHOCTH (DEpMEHTOB (HA TpHUMEpE

aMUJIa3bl WIM KaTaxas3bl)y.

JlaGoparopHas pabota «M3ydyeHue (pepMEHTATUBHOIO paclleIIeHHs] MEepOKCUAAa BOJOpOJa B

PaCTUTCIIBHBIX U )KUBOTHBIX KJICTKaX».

Ha6opaTopHa;1 pa60Ta ((CpaBHCHI/IC mponeccoB (bOTOCI/IHTeZSa N XECMOCHHTC3a».

JlaGopaTtopHas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBenHasi uHgopManus U peajm3alus ee B KJeTKe

Peakmun MaTpU4HOI0 CHHTC3a. HpI/IHI_[I/IH KOMIIJICMCHTAPHOCTH B PCAKIHUAX MATPUIHOTI'O

cuHTe3a. Peanmmsamnus HaciencTBeHHOW wuHQoOpManuu. [ eHeTHYeckuii KoJ, €ro CBOMCTBa.
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Tpanckpunuus — Matpuunblii cuHTe3 PHK. ITpuHIMNBI TpaHCKpUNIMK: KOMILJIEMEHTAPHOCTD,
aHTUIIAPAJUIEIBHOCTb, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii

knemxe. Hexooupyrowue PHK.

Tpancnsamuss u ee sranbl. Yuactue TpaHcnoptHeix PHK B Omocunreze Oenka. YcnoBus

ounocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponbs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmaeénenusi o cmpoenuu 2exos. OpraHusanuss T'€HOMa y IPOKAPUOT U
9YKapHOT. Perymsanusi akTHBHOCTH T€HOB y mpokapuoT. ['umore3a omepona (P. XKaxob, XK.
MoHo). Monexynapuvie mexanusmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6

peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX mpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HekneTouHble (OpPMBI KM3HM W OOJHMratHeie mnapa3uThl. CTpoeHWE MPOCTHIX W
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,

unmeecpasda.

BupycHbie 3a0oseBanus 4enoBeka, >KMBOTHBIX, pactenuid. CITNI, COVID-19, conuanbhbie u

MCOULIMHCKHEC HpO6J’IeMH.

buoungpopmamuxa: ummeepayua u aumanuz oOoavwiux maccusos («bigdatay) cmpyxmypHvix
buonoeuveckux OauHvlx. Hanomexmonoeuu 6 6Ouonoeuu u meouyuwne. Ilpoepammupyemvie

@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H.K. Konsuos, /I.1. UBaHOBCKUIA.
Tabmuie! 1 cxeMbl: «buocunTe3 6enkay, «'eneTudeckuii kony», «Bupycen», «baktepuodaruy.

[IpakTtuueckas pabota «Co3qaHue MO BUPYCay.

Tema 8. ZKu3zHeHHBIN MUKJ KJIETKHA

Knerounsiii ki, ero nepuoasl u perynsmus. Marepdaza u Mmuto3. OcoOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdaze. IlogroroBka kieTku K JeneHuto. [IpecuHTeTHUECKU
(TTOCTMUTOTUYECKUI), CHUHTETHYECKUA M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEePUOIBI

uHTEp(Pa3HI.

Matpuunsnii cunte3 JHK — permukanus. [Ipuanune! pennukanuu JJHK: komnnemenTapHocTs,
MIOJIyKOHCEPBAaTUBHBIM ~ CHHTE3, AaHTUMNApAIENbHOCTh. MexanusM  pemukauun  JIHK.

XpomocoMmbl. CTpoeHHe XpoMocoM. Termomepsl U TeroMmepasza. XpOMOCOMHBIM HAOOP KIETKH —
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KapuoTHI. JIMIUIOWAHBIM M TalIOMAHBIM HAaOOpBl XpPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.

I1ooBBIE XPOMOCOMBI.

I[CJ'IGHI/Ie KIICTKU — MUTO3. CTaI[I/II/I MHTO3a U IPOUCXOIAIINE B HUX IIPOLECCHI. Tuner muTo3a.

Kapuoknne3 u nuuToknHe3. buogornueckoe 3Ha4eHMe MUTO3a.
Perynsamus MUTOTHYECKOTO IUKJIA KIETKU. [Iporpammupyemast KietouHasi THOeb — aromnTo3.

Knerounoe sizmpo, XpoMocombl, (yHKIHMOHAJIbHAS TE€HOMHUKA. Mexanuzmuvl npoaugepayuu,
ougpepenyuposxu, cmapernus u eubenu kiemox. «L{ugpposas knemka» — ououngopmamuuecxue

Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JleMoHCTpanuu

Ta6JII/ILIBI n cxembl: <«OKn3HEHHBIN OUKJI KICTKHN, ((MI/ITOS)), <<CTpO€HI/Ie XpOMOCOMM»,

«Pemmukanus JJTHK».

O6ODVI[OBaHI/ICZ CBETOBOM MHUKPOCKOII, MUKPOIIPCIIapaThl: «MHUTO3 B KJIETKaX KOpCIHIKa JIyKa».

JlaGoparopHas pabota «/3ydyeHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTaxy.

.Ha6ODaTODHa$[ pa60Ta ((Ha6J'IIOI[eHI/Ie MHTO3a B KJICTKAaX KOHYHMKA KOpPCHIKa JIYKa (Ha T'OTOBBIX

MUKpOIIpenaparax)».
Tema 9. Ctpoenune u GyHKIMH OPraHu3MOB

buonornueckoe pazHooOpa3zue OpTaHU3MOB. OHOKJIETOYHBIE, KOJIOHUAJIbHBIE,

MHOTOKJICTOYHBIC OPTaHHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENIEATENbHOCTH OJTHOKJIETOYHBIX OpraHn3MoB. baktepuu, apxen,
OJIHOKJIETOYHbIE TPHUObI, OJHOKJIETOUHBIE BOJOPOCIH, Jpyrue mnpoTtuctbl. KojoHuambHbIE

OpTraHHU3MBI.

B3anMocCBsI3p 4YacTell MHOTOKJIETOYHOTO OpraHus3ma. TKaHHW, OpraHbl M CHCTEMBI OpPTaHOB.

Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeNbHas, IMOKPOBHAs, MPOBOASIIAL,
OCHOBHas, MexaHuudeckas. OcOOEHHOCTH CTpoeHus, (QYHKUUH U pacHojoKeHUs TKaHeW B

opraHax paCTCHHﬁ.

TkaHM JKMBOTHBIX M 4YeJIOBEKA. T[HIBI KMBOTHBIX TKAaHEW: SNUTEIHAIBbHAS, COCAUHUTEIbHA,
MbllIeYHas, HepBHas. OCOOEHHOCTH CTPOEHUs, PYHKIMHA U PACIIONIOKEHUS TKaHEW B OpraHax

JKHBOTHBIX U YCJIOBCKA.
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Opranbl. BereratuBHble M TI'eéHEpaTHUBHBIE OpraHbl pacTeHui. OpraHbl M CUCTEMBI OpPraHOB

KHUBOTHBIX U YCIIOBCKA. q)yHKI_[I/II/I OpTraHOB U CUCTCM OpPIraHOB.

Onopa TCJIa OPraHU3MOB. KapKac paCTeHI/Iﬁ. CkeneTnl OJHOKJICTOYHBIX W MHOT'OKJICTOYHBIX

XKUBOTHBIX. HapyXHblil 1 BHyTpeHHU ckeneT. CTPOEHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBi>keHHe OpraHu3MoB. /[BH)KEHHME OJTHOKJIECTOYHBIX OPTraHU3MOB: aMeOOHIHOE, JKTYTHKOBOE,
pecHuYHOE. JIBM)KEHME MHOTOKJIETOYHBIX pACTEHUM: TPONU3MblI W HAcTUU. JIBUXKEHHE
MHOTOKJICTOYHBIX JKHBOTHBIX W YEJIOBEKa: MbIlIeuHasi cuctema. Peduiekc. CkeneTHbIe MBIIIIIBI 1

ux pabora.

IIuranue opranusmoB. IlormomieHue BOABI, YIJIEKUCIOTO Ia3a M MHUHEPAIBHBIX BELICCTB
pacreHusAmu. [IuTaHue >KMBOTHBIX. BHYTPHIIONOCTHOE M BHYTPHUKJIETOYHOE IHILECBApECHHUE.
ITuTanue NMO3BOHOYHBIX >XKMBOTHBIX. OTHENBI NMUIIEBAPUTENBHOrO Tpakra. IluimeBapurenbHbie

JKCJIC3HbI. HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMA YCJIIOBCKA.

Hpixanme opranu3moB. Jlpixanwe pacteHuid. [[pixanue xuBOTHBIX. Juddysus raso uepes
MOBEPXHOCTh KIIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U JeroyHoe
JIpIxaHue. JIpIXaHHMe IO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA. OJBOJIOLMOHHOE YCIIOKHEHHE
CTPOEHHUS JIETKMX ITO3BOHOYHBIX >XKMBOTHBIX. J[pIxaTenbHas cHUCTEMa YelIOBEKa. MeXxaHHu3M

BCHTHUJIAHWHU JICTKUX Yy IITHUI U MJICKOIIUTAIOMIHX. PGFYJISHII/IH JbIXaHHA. I[I)IXElTeHI)HI)IG 00BEMEL.

TpaHcIopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BELIECTB Y
KUBOTHbIX. KpoBeHocHas cucremMa u ee opraHbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX
JKUBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHbIE cocyAbl M KpoBb. Kpyrum KpoBooOpaieHus.
OBOJIOLMOHHBIE YCIIO)KHEHHS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI I1I03BOHOYHBIX >KMBOTHBIX.

Pabora cepana u ee perynsuus.

Boienenue y oprannsmMoB. Beinenenue y pactenuii. Beinenenue y xxuBoTHbIX. COKpaTUTEIbHBIE
Bakyosd. Oprassl BeiieneHust. GUIbTpaIus, CeKpelns u 00paTHOE BCaChIBAHUE KaK MEXaHU3MBbI
paboTbl OpraHoB BbliedeHUsA. CBSA3b MOJOCTH Telda C KPOBEHOCHOM M  BBIJCIUTENBHOU
cucTeMaMd. BplienieHre y I03BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukn. Crpoenue u

¢byHkmonuposanue HedpoHa. ObpazoBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U IMCTHI
MPOCTEUIINX. 3aluTa y MHOTOKJIETOYHbIX pacteHud. Kyrukyma. CpencrtBa maccHMBHOM U

XUMHAYECKOH 3a1UTEL. OUTOHITAIEI.

3aHH/ITa Y MHOT'OKJICTOYHBIX KWBOTHBIX. HOKpOBBI U UX MPOU3BOJHBIC. 3aHIHTa opranu3ma OT

Oonesneii. MmmyHHas cucrema denoBeka. KileTouHblii M TyMOpaJbHBII HMMYHUTET.
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Bpoxnaenuslii u  npuOOpeTeHHBI cneunpuyeckuid UMMYHUTET. Teopusi KIOHAJbHO-
cesiektuBHOro nuMMmynurera (I1. Opnux, @.M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI

OpPraHnu3MoB. Pons BPOXICHHOI'O NMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JIeBaHUH.

PazgpaxxuMocTh U peryisinus y opraHu3moB. Pa3apakuMOCTh y OZHOKJIETOYHBIX OPraHU3MOB.

Takcucsl. Pa3npaxuMoCTs U peryisinus y pacTeHuil. PocToBble BeniecTBa U X 3Ha4CHUE.

HepBHas cucrema u peduexTopHas peryisiuus y KUBOTHBIX. HepBHas cuctema u ee OTIEINbI.
OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOEHMSI HEPBHOM CUCTEMBI y >KMBOTHBIX. OTAENBl TOJIOBHOTO
MO3ra MO3BOHOYHBIX >KUBOTHBIX. Peduiekc u peduiekropHas ayra. be3ycnoBHbIE W YCIOBHBIE

pedaeKchl.

I'ymopasibHast perynsiuuss W DHIOKPUHHAs CUCTEMa JKMBOTHBIX M 4esloBeKa. JKenessl
SHIOKPUHHOM CHCTEMBl M HX TOpPMOHBL JleiicTBue TropMOHOB. B3auMmocBsI3p HEpBHOW U

3H,Z[OKpHHHOI>i CHCTCM. rI/IHOTaJ'IaMO'l"I/IHO(l)I/ISapHaH CHUCTCMA.

JleMoHCTpanuu

[Toptpet: NU.II. I1aBnos.

Tabmuner u  cxembl: «OIHOKIETOYHBIE BOJOpOCTU», «MHOTOKJIETOUYHBIE BOJOPOCIH,
«bakrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHHUil», «CHUCTEMBI OpraHOB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpPOCHHME HACEKOMBIX», «TKaHU pacTeHH»,
«KopueBsie cuctembl», «Ctpoenue credmns», «CTpoeHHue ITUCTOBOM IUTACTHHKWY», «TkKaHU
KUBOTHBIX», «Ckener dvenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/prxarenbHass  cucrema», «HepBHas cuctema», «Koxa», «MplleyHass cUCTEMay,
«BpiienurensHas cucremay, «JHIOKpUHHAA cuctemay, «CTpoeHue Mblb», «MMMyHHUTETY,
«KumeynomnonoctHeie», «CxeMa NUTaHUs pacTeHUu», «KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOCHHE H0XKIEBOTO
yepBsi», «HepBHas cucrema pwi6», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepBHas cucrema nrtuny, «HepBHas cuctemMa MIIEKONMTANOIINXY,

«HepBHas cucrema uenoekay, «Peduaexcy.

O6ODVI[OBE[HI/ICZ CBETOBOH MUKPOCKOII, MHUKpOIpernaparbl OAHOKJIICTOYHBIX OpPTraHU3MOB,

MHUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, )KUBBIE
AK3EMILISPbl KOMHATHBIX PACTeHUM, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIaXKHBIE MpenapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KMUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuEe Uil JIEMOHCTPAllMM I[MOYBEHHOIO M BO3AYIIHOI'O THTAaHUS PACTEHHIA,

pacliCTICHHUA KpaxMmalla H OCIIKOB Moja JeiCTBUEM (I)epMeHTOB, 06opyz(013aHHe JJIL
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ACMOHCTpalr OIBITOB IO U3MCPCHUIO JKU3HEHHOM €MKOCTHU JICTKHUX, MCXaHHU3Ma JbIXaTCIIbHBIX

HBH)KGHHﬁ, MOZCIIN T'OJIOBHOT'O MO3Ta pa3JINYHbIX )KUBOTHBIX.

JlaGopaTtopHas pabora «M3yueHue TKaHe pacTeHUI.

Ha6opaTopHa;1 pa60Ta ((H?;yLICHI/Ie TKaHEeH KHBOTHBIX).

JlaGopaTtopHas pabora «/3yueHue opraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. PasMHoOKeHHe M PA3BUTHE OPTAaHU3MOB

@DopMBI pa3MHOXKEHHUS OpraHU3MOB: Oecroyioe (BKIIOYAas BETETATHBHOE) U TOJOBOE. Bubl

0ecIooro pa3sMHOKEHUS: TTOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TosoBoe pasmuHoxkenue. [lonoBeie kiaeTku, uan ramersl. Meio3. Craguu meiiosa. [loBenenue
xpoMmocoM B Mmenose. KpoccuHrosep. buonormdeckuii cMbIca MeloO3a M IIOJIOBOrO IIpolecca.

Meiio3 B €ro MECTO B JKM3HCHHOM IMHUKJIC OPraHnu3MOB.

[TpenzaponbimieBoe pasButue. I'amerorenes y xuBoTHbIX. IlonoBbie kene3bl. OOpazoBaHue U

Pa3BUTHUC ITOJIOBBIX KJICTOK. CHCpMaTOFCH€3 1 OOI'CHE3. CTpOCHI/IC IIOJIOBBIX KJICTOK.

OHJ'IO,I[OTBOpeHI/Ie n 3M6pI/IOHaJ'ILH06 Pa3sBUTHC JKUBOTHLIX. Crioco05b1 OILIOJOTBOPCHHUA:

Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNHauBUyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpPHOJIOrHs — Hayka O pPa3BUTHU
opranu3mMoB. Mopghozenes — oOna u3z enasnvlx npoorem smopuonocuu. Konyenyus mopgozenos
u moodenu mopgpozenesa. Cranguu sMOpuoOreHe3a KUBOTHBIX (Ha MpUMepe JIAryuiku). Jpobnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKONMUTAIOMUX. 3apOJIbIIIEBbIe JTUCTKU (IacTpyJisiLus).
3akyazka OpPraHoB M TKaHEH U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE wvacTei
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjiajka TIUIaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXWYeCKMX B3aMMOJEHCTBMM TIeHOB. BimsHue Ha

AMOPHOHAIEHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButne *uBOTHBIX. [locTamMOproHanbHBIA nepuon. IlpsMoe u HempsMoe pa3BUTHE.
Pa3zBute ¢ meramopdo3oM y OGECHO3BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. buonoruueckoe
3HAYEHHE MPSAMOrO0 M HENPSMOrO pa3BUTHSA, UX PACHPOCTPaHEHWE B IpHUpojae. THIbl pocra
KHUBOTHBIX. PaKTOPBI PETYIALUU POCTA KHUBOTHBIX U 4enoBeka. CTaauu mocTaMOpHOHAIBLHOTO
pa3BUTHS Y KUBOTHBIX U uenoBeka. [lepuonsl oHTOreHesa yenoBeka. CTapeHUE U CMEPTh Kak

OHMOJOTUYECKHE MTPOLIECCHI.
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Pasmuoxxenue u paszpurue pactenuid. ['amerodut m cnopodut. Melio3 B KU3HEHHOM ITHKIIE
pacrenuii. OOpa3oBaHue crop B nporuecce mMeio3a. ['amerorenes y pactenuid. OriogoTBOpeHHe
U Pa3BUTHE PACTUTEIBHBIX OPraHUW3MOB. /[BOMHOE OIUIOJOTBOPEHHME Yy LBETKOBBIX PACTECHHUU.

OO6pa3oBaHue U pa3BUTHE CEMEHHU.
MexaHu3MBbI pEryJsuyd OHTOT€HE3a Y PACTCHUI U JKUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C.I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pasMHOXeHHE», «THIBI OECrosioro pa3MHOKEHHUS,
«Pa3MHOXEHHE XJaMHJIOMOHAAbDY, «Pa3MHOKEHUE »HBIJIEHB», «Pa3MHOXKEHHE THAPBI»,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHUEKIETKH U CIIEPMaTO30UIay,
«OCHOBHBIE CTaiuM OHTOreHe3a», «lIpsamoe u Hempsimoe pas3BuTHe», «Pa3BuTHE MaiCKOro
Kyka», «Paszsutne capaHum», «Pa3Butne IArymku», «/IBoMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX
pactenuit», «CTpoeHHE CEeMSH OJHOIOJbHBIX U ABYJIOJBHBIX pacTeHUi», «KM3HEHHBIM LMKII
MOpPCKOM  KamycTel», <«OKM3HEHHBIM LUKI MXa», <OKHW3HEHHBIH LMK IANOpPOTHUKAY,

«Ku3zHenHbIN MUK COCHBI».

OO6opyoBaHMe: CBETOBOM MMKPOCKOI, MHKpOIpenaparbl SHIEKIETOK W CHepMaTO30MJI0B,

MOJICJIb «]_[I/IKJ'I Pa3BUTHA JIATYILIKW.

JlaGoparopHas pabota «M3ydyeHne cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax».

[IpakTHyeckas Da6OTa «BrIsBIEeHHE IIPU3HAKOB  CXOACTBA SapOI[BII_Heﬁ ITO3BOHOYHBIX

KHUBOTHBIX).

ﬂa6opaTopHa;1 pa60Ta ((CTpOGHI/Ie OpTraHOB PA3MHOXKCHUA BBICIIUX paCTeHHﬁ)).

Tema 11. I'eneTuka — HayKa 0 HACJI€ACTBEHHOCTH U UBMCHYUBOCTH OPraHusmMoB

Vcropus cTaHOBIIEHUS U pa3BUTHUs FeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@puza, T.
Moprana. Pons oTeuecTBeHHBIX yueHBIX B pa3BuThu reHetuku. Paborsr H.K. Koasrosa, H.U.
Basunosa, A.H. benosepckoro, I'.J[. Kapneuenko, FO.A. ®ununuenxko, H.B. Tumodeena-

Pecosckoro.

OCHOBHBIC TEHETHUYCCKHE TIOHATHUS U CUMBOJIBL. [ OMOJIOTHUYHEIS XPOMOCOMEI, aJlJICJIBHBIC I'CHEIL,
AJIbTCPHATUBHBIC IMPU3HAKH, )IOMI/IHaHTHBIﬁ n peuecanHHﬁ IIpHU3HAK, TOMO3HMIoTa,
TreTepo3uroTa, 4ucrad JIMHUA, FH6pHI[BI, T'CHOTHII, (pCHOTI/IH. OCHOBHEIC METOAblI T'CHCTUKMH:

I‘I/I6pI/IIlOJ'IOFI/ILICCKI/II7I, HHTOHOFH‘{CCKI/II‘;I, MOHCKYJISIpHO-FeHeTI/I‘-IeCKI/Iﬁ.

JleMoHCTpanuu
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IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.M. Basunos, A.H.

Bbenosepckuii, I'.J[. Kaprneuenko, F0.A. @wmmmuenko, H.B. Tumodees-PecoBckuii.
Tabmuie! u cxembl: «MeTobl TeHETUKIY, «CXEMBbl CKpeLBaHU».

JlaboparopHas paboTa «/lpo3oduiia kak 00bEKT FTeHETUYECKUX HUCCIET0BAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpeniuBanue. IlepBeiii 3akoH MeHaens — 3aKOH eauHOoOOpasusi THOPHUIOB
nepBoro nokojeHus. [IpaBuno noMmuHMpOoBanus. BTopoit 3akoH MeHens — 3aK0H pacilerieHus
npu3HakoB. lluTonormveckre OCHOBHI MOHOTHOPUIHOTO CKpeIIMBaHMs. [ UIoTe3a YHUCTOTHI

TraMcET.

AHaJIHBpr}OH_Iee CKPCIIMBAHUC. HpOMC)KYTO‘IHHﬁ XapaKTep HaACJICIOBAHUA]. Pacmiennenue

IMPU3HAKOB P HCIIOJIHOM JOMHWHHUPOBAHWHU.

I[I/IFI/I6pI/II[H06 CKpPCIIUMBAHHUC. TpeTI/Iﬁ 3aKkOH MeHpenss — 3aKOH HEe3aBHCHUMOT'O HaCIeIOBaHMS

IMPU3HAKOB. HI/ITOJIOFI/I‘ICCKI/IG OCHOBBI I[I/IFI/I6pI/IZ[HOI‘O CKpCUIMBaHMA.

CueruieHHOe HaclieqoBaHue mnpuzHakoB. Paboter T. Moprana. CuemieHHOE HacleqoBaHUE

T'CHOB, HAPYIICHUEC CLUCIIJICHUA MCKAY 'CHAMMU. XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTHU.

I'enetnka mnona. XpOMOCOMHBIA MEXaHU3M ONPENECIEHUS TMO0JIa. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHBII M TeTepOoraMeTHbIM IOJ. ['eHeTHYyeckas CTPYKTypa IIOJOBBIX

XPOMOCOM. HacnegoBanue MMPU3HAKOB, CHCIIJICHHBIX C I1IOJIOM.

I'enotunn kak wuenoctHas cucrema. llieiloTponnsi — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHoXeCcTBEeHHbIN amienu3M. BzaumonelicTBue HeaeabHbIX TeHOB. KoMIUIEeMEHTapHOCTb.

Onucras. [Tonmumepns.

I'eneTnueckuit KOHTPOJIb  Pa3BUTHUA paCTeHHﬁ, JKHUBOTHBIX H  YCJIOBCKA, a TakKXe
(1)I/I3I/IOJ'IOFI/ILICCKI/IX nmponeccoB, TMTOBCACHUA W  KOTHUTUBHBIX (bYHKI_II/Iﬁ I'eneTnyeckue
MCXaHU3MBbI CI/IM6I/IOFCH633, MCXaHU3MBbI B33PIMOJI€I7[CTBPI$I «XO34WH — MapasuT» U «XO34UH —
MI/IKp06I/IOM)>. I'eneTnyeckue acneKThI KOHTPOJIA U USMCHCHUA HaCHeJICTBeHHOﬁ I/IH(l)OpMaHI/II/I B

IMMOKOJICHUAX KJICTOK U OPraHU3MOB.

JleMoHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblii u BTOpoil 3akoHBl Mennens», «Tperuil 3akoH MeHnens»,

«AHaJ'II/ISI/IPYIOIHee CKpCIIUBAHHUCY, «HemomHoE JOMUHHPOBAHUC)), «CI.IGHJ'IGHHO@ HaCJI€JOBaHUC
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NPU3HAKOB y Apo3oduisy, «I'enernka nonay, «Kapuorumn yenosekay, «Kapuotumn qpo3oduisn»,

«Kapuotun nutis», «MHOXKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.

O6ODVZ[OBaHI/Iei MOACIIb AJiA ACMOHCTpallMid 3aKOHOB eI[I/IHOO6paSI/I$I FI/I6pI/I,Z[0B IIEPBOro

IMOKOJICHHUA W PpacClICINICHUA IMPU3HAKOB, MOJAC/bL JIA JACMOHCTPALMK 3aKOHAa HE3aBUCUMOIO
HacCJICOJOBaHUA NPU3HAKOB, MOACIIb IJIA ACMOHCTpAalluu CUCIINICHHOI'O HACJIICAOBAHUA ITPU3HAKOB,

CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

[TpakTudeckas pabora «M3ydeHne pe3yIbTaTOB MOHOTHUOPHUTHOTO CKPEITMBAHUS Y APO30(IIIBI.

[TpakTnyeckas pabota «M3ydeHue pe3yibTaToB TUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(DUITBI.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiicTBue renotumna u cpeasl npu popmupoBanuu ¢henoruna. I3MeHYMBOCTh IPU3HAKOB.
KauecTtBeHHbIE M KOJIMYECTBEHHBIC MpPU3HAKH. BUIbI W3MEHUMBOCTU: HEHACJICIICTBEHHAs U

HaCJICACTBCHHAs.

MoudukanonHas HW3MEHYMBOCTb. Poib cpeabl B (QopMupoBaHUM MOAW(DUKAMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannoHHbsll ps ¥ BapuanuoHHas kpusas (B.

Horanncen). CBoiicTBa MOAU(PUKAIIMOHHON N3MEHUHNBOCTH.

l'eHoTunmueckas W3MEeHUYHMBOCTH. (CBOWCTBA T€HOTHIWYECKOHM  W3MEHUYMBOCTU. Bwuabl

T€HOTUITHYECKON N3MEHUYNBOCTH: KOM6I/IH&TI/IBH3$I, MyTallMuOHHAas.

KomOunatuBHass u3MeH4YMBOCTh. Meilo3 M TOJOBOM TMpoliecCc — OCHOBa KOMOWHATHBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON M3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HO0Opa3us

B rIpe€aciiax OJHOTIO BUJA.

MyrauroHHass W3MEHYMBOCTb. BuJIbl MyTanui: TeHHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYyTalMH. SIMepHBIE W IUTOILIA3MATHYECKHUE MYTAIUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpudMHBI BOSHUKHOBEHHS MyTanui. MyTareHsl U UX
BIIMSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAIMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHUX
psnoB B HacneacTBeHHoW wu3MeHunBoctd (H.M. BaBwmioB). BHesnepHas W3MEHUHMBOCTH U

HaCJICACTBCHHOCTbD.

Onucenemura u ONUSEHOMUKA, pPOJb ISNUCEHEMUYECKUX gbaxmopoe 6 Hacnedo8anuu u

usmerndusocmu cj)eyomunuqecmtx NPU3HAKOB Y OPcAHU3IMOE.

JleMoHCTpaluu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H.J. Bapuios.
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Tabmumer u  cxeMmbl: «Buapl u3MeHYHBOCTHY», «MoaupUKalMOHHAS W3MEHUYHUBOCTHY,
«KoMOMHATUBHAS  H3MEHYHBOCTDY, «Meiio3, «OmiogoTBOpEHUEY, «l'eHeTHUeCKUE

3a00J1eBaHUs YCJI0BCKa», «BI/II[BI MYTaHHﬁ)).

OOGopynoBanue: JKMBbIe H TepOapHble OSK3EMIUISIPHl KOMHATHBIX PACTEHHH, PHUCYHKH

(ororpadun) KUBOTHBIX C PA3TMYHBIMHA BUJAMU H3MEHYUBOCTH.

JlaGopatopHas pabora «MccrnempoBaHue 3aKOHOMEPHOCTEH MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

[TocTpoeHre BapruaMOHHOTO psi/ia U BApUALIMOHHOW KPUBOW.

[TpakTrueckas paborta «MyTtauuu y 1po30(huisl (Ha TOTOBBIX MUKPOIIpEnapaTax)y.

Tema 14. I'eHeTHKA 4Ye10BeKA

Kapuotun uyenoBeka. MexyHapoaHas INporpaMMa HMCCIE€JOBaHUs F'€HOMa uesioBeka. MeToabl
U3Y4YEHUS TEHETHKU YEJOBEKa: TIE€HEAJOTM4YecKuil, OJM3HELOBBIH, IUTOM€HETHUYECKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUH, MOJEKYJIsspHO-reHeTuueckuil. COBpPEMEHHOE OIpeeeHne
IeHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHME, I'€HOTUIIMPOBAHHE, B TOM 4YHCJIE C IOMOIIbIO
[1L{P-ananu3a. HacnencTBeHHble 3a0o0sieBaHUs uesloBeka. ['€HHble W XPOMOCOMHBIE OOJIE3HU
YyesoBeKa. boyie3HM ¢ HacleACTBEHHOM MPeapacrloioKeHHOCThIO. 3HAaYeHUE MEAUIIUHCKON
FEHETUKU B NPENOTBPALICHUM W JIEYEHUM T'€HETHYEeCKUX 3a00JjieBaHUM uyesoBeka. Menuko-
TEHETHYECKOE KOHCYJIbTHpoBaHHe. CTBOJIOBbIE KIETKU. I[IOHATHE <«TEHETHUYECKOTo TIpy3ay.

OTHYECKHE aCIICKThI HUCCIIeIOBAHUM B obmactu pPEaAaKTUPOBAHHUA I'CHOMA U CTBOJIOBBIX KJICTOK.

['enernyeckue (HakTOpbl MOBBIILIEHHOW YYBCTBUTEJIBHOCTH 4eNOBeKa K (uU3MUeckoMy U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXKallleW cpeabl. ['eHernuyeckas IpeapacloaoKeHHOCTh

YCJIOBCKA K IIaTOJOTUAM.

JleMoHCTpanuu

Tabmuubsl u cxembl: «Kapuotun denoBekay, «MeTOIbl HM3YYEHHS TEHETUKH YEJIOBEKa,

«I"eneTnyeckue 3a00I€BaHNS YCITOBEKAY).

[IpakTuyeckas pa60Ta «CocTaBlieHUC 1 aHAJIN3 pOI[OCJIOBHOﬁ».

Tema 15. Ceniekuusi OpraHu3MoB

JoMecTukanus u ceekuus. 3apoKIeHHE CeNeKIMu U noMectukanuu. Yuenue H.M. BaBuiiosa o
[leHTpax MpoUCXOXKACHUS U MHOTOOOpa3us KylIbTYPHBIX pacTeHuil. Ponib cenekuuu B co3gaHuu
COpPTOB PACTEHHI U MOPOJ KUBOTHBIX. COPT, MOpOJIa, MITaMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B

HacjeacTBeHHOoN n3MeHunBoctu H.H. BaBI/IJ'IOBa, €ro 3Ha4eHHE JJI8 CeIEKIIMOHHOM pa6OTBI.
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Metoap! ceneKunoHHOM paboTsl. McKyccTBEHHBI OTOOp: MacCOBBIH W WHAMBHIYaTbHBIH.
Oranbl KOMOWHAIIMOHHON celeKuu. VcrbITanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp TO

TCHOTHUITY C TIOMOIIIBIO OLICHKHU (1)CHOTI/IH3 II0TOMCTBA 1 0T60p I10 TCHOTUITY C ITOMOIIBIO aHaIn3a

JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]l CEJIEKIIMOHHON paboThl. PainaliioHHbI U XUMUYECKUN
MyTareHe3 Kak HCTOYHMK MyTalud Yy KyJIbTypHBIX ¢opM opranusmoB. Vcnonb3oBaHue
TEHOMHOTO PEAAaKTHUPOBaHUS U MeToAoB pekoMOumHaHTHBIX JIHK 1is monydeHus MCXOAHOTO

MaTtcpuaia sl CCJICKIU.

[Tonydyenue mosmIuion10B. BHyTprBHI0Bas THOpUAM3aNKs. BIM3KOPOACTBEHHOE CKpEIMBaHUE,
Wi nHOpuauHT. HepolIcTBEHHOE CKpelMBaHue, WK ayTOpuAMHT. ['eTepo3nuc U ero mpruYuHbI.
Hcnons3oBanue rereposuca B cenekuun. Otaanennas rudpunusanus. [Ipeononenne 6ecruioaus
MEXKBUIOBBIX I‘I/I6pI/IIIOB. I[OCTI/I)KGHI/UI CCJICKIINU paCTeHI/H\/JI U JKUBOTHBIX. «3enenas

PEBOJIIOLI U .

CoxpaHeHue U U3y4eHHE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX TUKUX pOAUYEH
JUIs CO3JAaHUS HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SAWCTBEHHBIX KynbTyp. M3yuenwue,
COXpaHCHHE W  YINPABICHUE TEHETUYECKMMHM PpECypCcaMH  CEIbCKOXO3AHCTBEHHBIX U
IIPOMBICJIOBBIX KMBOTHBIX B LEIAX YJIYyYLIEHUS CYIIECTBYIOIIMX W CO3JaHUS HOBBIX IIOPOL,
JUHUA W KpPOCCOB, B TOM 4YHCIE C IIPUMEHEHUEM COBPEMEHHBIX METOAOB HAay4YHBIX

WCCIIEIOBAHU M, IEPENOBBIX UAEH U EPCIIEKTUBHBIX TEXHOJIOTHIA.

JleMoHCTpanuu

IToprpers:: H.M. Basunos, W.B. Mwuuypun, I'.JI. Kapneuenko, ILII. Jlykesnenko, B.JI
Acraypos, H. bopnoyr, /I.K. benses.

Tabmuupel u cxembl: «LleHTpBl NMPOMCXOXKIEHHUSI M MHOrooOpasus KyJIbTYPHBIX PpacTEHHID»,
«3aKOH TOMOJIOTMYECKHMX PSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CeleKIumn»,

((OT,Z[aJ'IeHHaSI FI/I6pI/II[I/I3aI_II/IH)>, «MyTareHe3».

JlaGopatopHas paborta «V3ydeHHe COPTOB KYJIbTYPHBIX pAacTeHHH H TOPOA JOMAIIHUX

KHUBOTHBIX).

JlaGopaTopHas pabora «M3ydeHue METOI0B CEJIEKIINH PACTEHU.

ITpakTuyeckas pabora «[IpuBHuBKa pacTeHuUiI».
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Okckypceusi  «OCHOBHBIE METOABI M JOCTHKEHHUSI CEJIEKIMM PACTEHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYaCTOK, B TEIIMYHOE

XO035HCTBO, B JaOOPATOPUIO arpOYHUBEPCUTETA UJIH HAYYHOTO IIEHTPA)».
Tema 16. BMOTEeXHOJI0TUA U CHHTETHYECKAA OUOJOrUA

OObeKThl, UCHOJb3yeMble B OHOTEXHOJOTWH, — KIETOYHbIE M TKaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKA. TpaauiuoHHas OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4eHUE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorndeckuii cuute3. OOBEKTHI

MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oesika, aMHHOKUCIIOT ¥ BUTAMUHOB.

CozlaHue TEeXHOJIOTMM M MHCTPYMEHTOB LIEJIEHANPaBICHHOIO U3MEHEHUS] U KOHCTPYHPOBAHMUS
TE€HOMOB C ILI€JIBIO TIOJIYYEHHS! OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KAINX HE BCTPEYArOLUECs

B IIpUpoac OMOCHHTETHYECKHE IIyTH.

Kierounas wuHxeHepusa. MeToapl KyJIbTypbl KJIETOK M TKAHEM pPAcTEHUHM M IKUBOTHBIX.
Kpunobanku. ComaTtnueckasi ruOpuau3amus U comaTtudeckuid smOpuoreHe3. Vcmonbp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKIOHANbHBIX U NOJNUKIOHANbHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexkoHcTpykuus SIMIIEKIETOK W KJIOHMPOBAaHUE JKUBOTHBIX. MeETOA TpaHCIUIAHTALUHU SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbLHO20 DA3MHOICEHUS

CeIbCKOXO3AUCTECHHBIX KyJaemyp.

XpOMOCOMHAasi M T€HHas WH)XeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha W KOHCTPYHpPOBAaHUE
pexombunantHeIx JHK. Cozdanue mparnceennvix opeanuzmos. JJOCTUKEHUS U NEPCIEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTHYECKHE M JTUYECKHE MpoOJIeMbl TE€HHOU

HWHXKCHCPUMU.

Menuuunckue Ouorexnosoruu. I[loctrenomuas uudpoBas wmenununa. [I[P-muarnocruka.
MeTabonoMHBINM aHanW3, TEHOIICHTPUYECKUI aHalu3 TMpoTeoMa uejoBeKa s OIEHKHU
COCTOSIHMSI €0 3/10pOBbsi. Vcrnonb30BaHME CTBOJIOBBIX KJIETOK. TapretHas Tepamnus paka. 3D-
OuoWH)XEeHepus ia  pa3paboTku (YHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3JIaHUsI KOMIUIEKCHBIX TKaHEW COUYETAaHWEM TEXHOJIOTMH TPEeXMEPHOro OWONMPHHTHHTA U

CKa(b(I)OJ'I,Z[I/IHFa AJId pCIICHUA 3aaa1 HCpCOH&J’IHf&HpOB&HHOﬁ MCIUIIMHEI.

Co3manne BEKTOPHBIX BaKIMH C IIeJbI0 oOecreueHnuss KOMOWHHMPOBAHHOW 3allUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHHEe MOJEKYyISpHBIX MeXaHU3MOB (pyHkunoHupoBanusi PHK-

COACPpKANX BUPYCOB, BbI3bIBAIOIIHUX 0c000 omacHbIe 3a00JIeBaHUS YeJIOBEKA U JKUBOTHBIX.

JleMoHCTpanuu
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Tabmuubl 1 cxemsbl: «l/crmonb30BaHuE MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM IMPOU3BOJICTBEY,

«Knerounas HHXXCHCPUSA», «["ennas HHXXCHCPUA.

JlaGopaTtopHas pabora «M3ydeHue o0beKTOB OMOTEXHOIOTUM.

IIpakTHyeckas pa60Ta «HonyquI/Ie MOJIOYHOKHCJIBIX ITPOAYKTOB).

Okckypceusi «buoTexHoyorus — BaxKHEHIas NPOU3BOAMTENbHAS CHUJIa COBPEMEHHOCTH (Ha

OMOTEXHOJIOIHYECKOE IIPOU3BOJCTBO).
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Ilnanupyembie pe3yabTaThl 0CBOCHHMS Y4eOHOI0 MpeaMeTa

«MoJiexyJIsspHasi OMOJIOTUsI»

JIMYHOCTHBIE pe3yJbTaThbl

®OI'OC COO ycranaBauBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTrpaMMm

cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIPEMETHBIC U IIPEIMETHEIE.

B cTpyKkType IMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS IPOTPAaMMBI 1O OHMOJOTHH BbIJIEICHBI
CIICAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHME OOYYaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UJCHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIIBHOCTH M CaMOOIPENEICHHUIO,
HaJIMYMe MOTHUBALMU K OOydeHHUIO0 OMOJIOIuH, IeJeHalpaBIeHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TpaJuLUi pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4aroUIMXcs pPYKOBOJCTBOBAaThCS B
CBOCH  JEATEIBHOCTH  LI€EHHOCTHO-CMBICIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMH  CHCTEME
Ouosnornyeckoro o0pa3oBaHMs, HaJU4UWe IPABOCO3HAHMS  HKOJIOTUYECKOM  KYIbTYpHI,

CIIOCOOHOCTH CTaBHTh eI U CTPOUTD )KU3HCHHBIC ITJIaHBbI.

JIMuHOCTHBIE pPE3ybTaThl OCBOGHUS INPOTrPaMMbl 1O OHOJOTMM JOCTUralOTCs B €IUHCTBE
yu4eOHOW M BOCIUTATENbHON JIE€ATEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPUYECKHMH U JTyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH, IIPUHATBIMHU B
oOmiecTBe MpaBWJIaMH M HOPMaMU MOBEACHHMS U CHOCOOCTBYIOT IpoIleccaM CaMOIO3HAHUA,
CaMOBOCIIUTaHUsA U CaMOPA3BUTHs, Pa3BUTUA BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTU3MA U
YBaXXEHUs K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa M CTaplIeMy ITOKOJIEHHUIO, B3aUMHOIO
YBaXEHUs, OEpeKHOro  OTHOIIEHHUS K  KyJAbTYpHOMY  HAclIE€QUI0O U  TpaJulusaM

MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMs ydeOHOro mnpeamera «buomorus» MOKHBI OTpaXkaTbh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAThCS C(POPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX
yOexaAeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTSM POCCHMCKOro  OOIlecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONIBITA ACSITEIBHOCTH B IIPOLIECCE PEATU3aLUU OCHOBHBIX

HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIbHOM JACSITCIbHOCTHU, B TOM YUCJIC B YaCTH.

1) TI'pa’kIaHCKOro BOCIIMTAHUSI:
—  ¢(OpMHUPOBAHHOCTh TPAXKJTAHCKOW MMO3UIMK OOYYArOIIErocss Kak aKTHBHOTO U

OTBC€TCTBCHHOI'O YJICHA pOCCHfICKOF () 06H.[CCTB3.;
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2)

3)

OCO3HAaHHE CBOMX KOHCTHUTYI[HOHHBIX MpaB W OOS3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEILHOCTH MPH CO3JAaHUHM YYEOHBIX
ITPOCKTOB, pemicHUN y‘IeGHbIX u IIO3HABATCIIbHBIX 3ajJa4, BBITIOJTHCHUU
OMOJIOTHYECKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTB OTPEENATh COOCTBEHHYIO IMO3UIIMIO IO OTHONICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMCHHUC YUUTBIBATH B CBOHX I[eﬁCTBHSIX HCOGXOHI/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMH YOSKICHHUAMH, KYJIbTYPHBIMH HEHHOCTSIMH H
COIMAJIbHBIM TIOJI0KECHHEM;

TOTOBHOCTb K COTPYAHHUUYCCTBY B HNPOHCCCC COBMCECTHOI'O BBIITOJIHCHUA yT-IC6HI)IX,
MO3HABATEJIbHBIX M UCCICIOBATEIbCKHX 3a/1a4, YBAKUTECILHOE OTHOIICHUE K MHEHHIO
OIIIOHEHTOB MPH 00CYKIEHHH CIIOPHBIX BOIPOCOB OMOJOTMYECKOTO COACPIKAHHMS;

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOJ'IOHTGpCKOfI ACATCIIBbHOCTH.

HanI/IOTI/I'leCKOI‘O BOCIIMTAHUA:

c(OPMUPOBAHHOCTh POCCUUCKON TpakJAaHCKOM HIASHTHYHOCTH, MaTPUOTU3MA,
YBAXKEHUS K CBOEMY HApOJly, 4YyBCTBA OTBETCTBEHHOCTH Iepen PonuHoM, ropaoctu 3a
CBOM Kpail, cBOKO PoauHy, CBOM A3BIK W KyJbTYpYy, HIPOLLIOE M HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACICIUI0 W NaMIATHUKAM MPUPOJBL;
NOoCTHKeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJIEHHUE U Pa3BUTHE
OHMOJIOTHH, TOHWUMaHUE 3HauYeHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MPHUPOJIbI, B KU3HU
YeJl0BEeKa U COBPEMEHHOI0 OOIIECTBA;

uaeiiHas yOeXIEeHHOCTh, TOTOBHOCTh K cCiyXeHuro OTeuecTBy W €ro 3aiuTe,

OTBETCTBEHHOCTb 32 €ro CyAh0Yy.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHHUA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCUICKOT0O HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, TUYECKOTO MTOBEACHHS,;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYAaIlMI0 W TNPUHUMATh OCO3HAHHBIC PpeEIICHHUS,
OpI/IeHTI/Ip}ISICI) Ha MOpa.]'II)HO-HpaBCTBeHHBIe HOpMI)I 1 IIECHHOCTH,

OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyayIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pPOJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEN CEeMENHOM KMU3HU B COOTBETCTBUU C TPATUIUSIMU
HaponoB Poccun.
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4)

5)

6)

7)

JcTeTNYECKOro BOCIIUTAHNA:

— OCTETHYECKOE OTHOIICHWE K MHpPY, BKIIOUas OCTETHKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOLECTBEHHBIX OTHOILICHUM;

— TIOHMMaHHE 3MOIMOHAJILHOTO BO3JICHCTBUS KUBOU IIPUPOJIBI M €€ IIECHHOCTH;

— TOTOBHOCTH K CAMOBBIPA)KCHHIO B Pa3HBIX BHUJAX UCKYCCTBA, CTPEMJICHHE IPOSBIISATH
KauecTBa TBOPYECKON JIMYHOCTH.

Du3n4YecKoro BOCIIUTAHUS, (¢hopmupoBanusi KYJbTYPbI 310POBbSI 71

IMOIHMOHAIBLHOI0 0JIArONMoJyusi:

— TIOHMMaHWE W pealu3anus 3J0pOBOTO M 0e30macHoro obpasza KXu3HH (370pOBOE
MUTaHUE, COOJIIO/ICHUE TUTUCHUYCCKUX TIPABHJI U HOPM, COATaHCHUPOBAHHBIA PEKUM
3aHATUH W OTHbIXa, peryisapHas (Qusuueckass aKTUBHOCTB), OEpEKHOrO,
OTBCTCTBCHHOI'O U KOMIICTCHTHOI'O OTHOIIICHUA K CO6CTBGHHOMy CI)I/ISI/ILIGCKOMY nu
TICUXHYECKOMY 3JI0POBBIO;

— IIOHUMAHHEC HNCHHOCTHU HpaBI/IJI I/IHI[I/IBI/IIIyaJII)HOFO U KOJIJICKTUBHOI'O 6C3OH3.CHOFO
IIOBCACHUA B CI/ITyaHI/IﬂX, yrpon(anme 3IIOpOBI)IO 1 )KXU3HHU Hmﬂeﬁ;

— OCO3HaHHUE MOCJEACTBUN U HENPUATHUE BPEAHBIX NPUBBIUEK (YIIOTPEOICHUS aIKOT0JIs,
HApKOTHKOB, KYpEHHUS).

TpyaoBOro BOCHUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYIOI00UE;

— T'OTOBHOCTBH K aKTUBHOM JACATCIIbHOCTH TEXHOIOTHYECKOM n COHI/IaHBHOﬁ
HaNpaBJICHHOCTH, CIIOCOOHOCTh HMHULMUPOBATh, IUIAHUPOBATb M CAMOCTOSATENIBHO
BBITIOJHATH TAKYIO JESATEIBHOCTD;

— MHHTEpeC K pa3IMyHbIM cdepaM MpopecCHOHATBHOW JeATeNbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccun U peanu3OBBIBATH
CcOOCTBEHHBIE JKU3HEHHBIE IIJIaHBI,

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHUIO Ha NMPOTSIKEHUU
BCEW JKU3HHU.

IKOJIOTHYECKOI0 BOCIIUTAHNS:

— DJKOJIOTUYECKH ILierecoo0pa3Hoe OTHOIIEHHWE K MPUPOJIe KaK HWCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHUS;

— TIOBBIIIEHHUE YPOBHS IKOJIOTUYECKOM KYIbTYphl: MPUOOPETEHNE OMbITA MNIAHUPOBAH U
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJI OKPYKAIOILEN CPEJIbl;

— OCO3HaHHue TI00aIbHOI0 XapaKkTepa dKOJOTHUYECKUX MPOoOieM U MyTeil UX pelieHHus;

— CHOCOOHOCTh HMCHOJB30BaTh MPHOOpETaeMble MpPU HW3YYEHUH OWOJIOTMM 3HAHUS U

YMCHHA npu pemiCHUN HpO6JlCM, CBA3aHHBIX C pannoOHaJIbHBIM
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8)

MIPUPOJIOTIONB30BaHUEM (COOIIOICHHE MTPaBUII TIOBECHHUS B IIPUPOJIE, HAPABICHHBIX
Ha COXpaHEHUE PAaBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHI0B, SKOCHCTEM, OHOC(hepbl);
AKTUBHOE HENPUATHE JCHUCTBUMN, IPUHOCALINX BPEX OKPYKaIOLIEH IPUPOIHON cpeae,
YMEHHE  IPOTHO3UPOBATh  HEOJIArONPHUATHBIE  DKOJIOTMYECKUE  IOCIEACTBUS
IIPEAPUHUMAEMBIX JEHCTBUH U IPENOTBPAILATD UX;

HaJIMYUe Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, SIKOJIOIMUECKON KYJIbTYpbI, OIbITA
JESATEIIBHOCTH SKOJIOTMYECKON HAIpPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMH B
[I03HABATECJIbHOW, KOMMYHHMKAaTUBHOM M COLMAJIBHOW IIPAKTHKE, TI'OTOBHOCTU K

yY4acCTHlIO B HpaKTI/I‘{eCKOfI JACATCIIBHOCTH 9KOJIOTUYCCKOM HaIpaBJICHHOCTH.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HayKd M OOIIECTBEHHOM INPaKTHKH, OCHOBAaHHOTO Ha JUajlore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B IOJIUKYIBTYPHOM MHUDE;
COBEPLICHCTBOBAHHE SI3BIKOBOM M  UYMTATENbCKOM KYJIBTYphl KaK CpeACTBa
B3aMMOJICHCTBHS MEX]Ty JIFOIbMU U ITO3HAHUS MUPA;

IIOHMMaHMe creun(uKn OMOJOTMM KaK HayKH, OCO3HAHHE €€ POJH B (JOPMHUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBILIUIEHUS, CO3JIaHUM LIEJOCTHOI'O IPEJCTaBIeHHUs 00
OKpPY’KaIOIlleM MHpE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U OOIIECTBAa, B MO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH M PELIEHUH IPOOJIEM COXPaHEHUs MPUPOTHOTO
paBHOBECHS;

yOEXKAEHHOCTh B 3HAUMMOCTH OWMOJOTMM Ui COBPEMEHHOW IMBUIIM3AINU:
o0ecrieyeHrss HOBOT'O YPOBHSI PA3BUTUS MEAWLUHBI; CO3/aHUS NEPCHEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX PEIIaTh PECYpCHBIE MPOOIEMBI Pa3BUTHS YEIOBEUECTBA;
MOMCKa MyTeH BbIXOAA M3 TJ00ANbHBIX 3KOJOTMYECKHX MpoOsieM U obecredeHus
nepexosia K yCTOMYUBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIOIb30BAHUIO MPUPOJAHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUI B I€JIAX IOBBIIMICHUS
o0mieil KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH KaK COCTaBHOM YacTH
(YHKIIMOHATBHOW TPaMOTHOCTH oOydaromuxcs, ¢GopMUpPYeMOM MpH HU3Yy4YEeHUU
Omoornu;

MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIOJIb30BaTh IOJy4aeMble 3HAHUSA JJIs aHaiu3a U OOBACHEHUs
SBJICHUN OKPYXKAIOIIEro MUpa M MPOUCXOALINX B HEM U3MEHEHMI; YMEHUE JENaTh
00OCHOBaHHBIEC 3aKJIIOUYEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JaHHBIX C

LEJIBIO MOJIYYCHHA JOCTOBCPHBIX BEIBO/IOB,

28



— CIHOCOOHOCTH CaMOCTOSITEIBHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UIS PELICHUS
po0JIeM B peatbHBIX KU3HEHHBIX CHTYaIUIX;

— OCO3HaHME IIGHHOCTH HAY4YHOW JESATENbHOCTH, TOTOBHOCTH OCYLIECTBIISTH
IMPOCKTHYIO U UCCJICAOBATCIILCKYIO ACATCIbHOCTh MHANBUAYAJIbHO U B TPYIIIIC,

— TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPAa30BaHHUIO, K
AKTUBHOMY ITOJIYUCHUIO HOBBIX 3HAHUH 110 OHOJIOTHH B COOTBETCTBUH C YKU3HEHHBIMU
OTPeOHOCTAMHU.

MertanpeamMeTHble pe3yJibTAThI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHS y4yeOHOro mpeaMera «BHOJIOTHS» BKIHOYAMOT:
3HaYUMbIe i1 (OPMHPOBAHHMS MHPOBO33PCHHS  OOYYAMOIIUXCH  MEKIUCIUILUIMHAPHBIC
(MeXMpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEIOCTHOCTh HAYYHOH KapTHHBI MUPa
n CHGHI/I(l)I/IKy METOOOB IIO3HAHUA, I/ICHOJILByCMI)IX B €CTCCTBCHHBLIX HaYKaX (BGH_IGCTBO, 3Hepr1/151,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIENOBaHKHEe, HAOIIOICHUE, U3MEPEHHUE, DKCICPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe JeicTBUs (TI03HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHBIC), 00CCIICUMBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAMOTHOCTH W COIMAJIBLHOM KOMIIETCHIIMU OOYYarOIINXCS,
CIIOCOOHOCTH 0o0y4Jaronmxcs HCIIOJIL30BaTh OCBOEHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEpPCAJIbHbIC y4eOHBbIC JCHCTBUS B IO3HABATEIBHON U

COIIMATBLHOM ITPAaKTHKE.

1. Ilo3HaBaTe/IbHBIC YHHBEpPCAJbHBIC y4eOHbIe AeliCTBHS.
1) Ba3oBble JIorn4yecKHe JIeHCTBHUSI:

—  CaMOCTOSTENIbHO (HOPMYITUPOBATh U AKTYaJIM3UPOBATh MpoOIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

— HCII0JIb30BaTh MPU OCBOEGHUH 3HAHUI MPHEMBI JIOTHYECKOTO MBIIIJIEHNs (aHaIH3a,
CHUHTE3a, CpaBHEHMs, KiacCUPHUKaluu, O0O00OIEeHUs), pacKpbIBaTb CMBICI
OMOJOTNYECKUX MOHATUHN (BBIACIATh UX XapaKTEepHbIE MPU3HAKH, YCTaHABIUBATh
CBS3M C JPYTUMHU MOHATHIMM);

— OmpeAensaTh UMM JEeATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThl ACSITEILHOCTH C TIOCTABICHHBIMU LIENISIMU;

— HCIIOJIb30BaTh OMOJIOTMYECKHE TMOHATUS JUIsI OOBsICHEHUS (DAKTOB W SBICHUN
YKUBOU NPUPOIBL;

— CTPOMTb JOTMYECKHUE PACCyKIACHUS (MHAYKTUBHBIE, N1€TyKTUBHBIE, TI0 AaHAJIOTUN),
BBISBJISITH 3aKOHOMEPHOCTH U TNPOTHBOPEYHS B PAaCCMATPUBAEMBIX SIBICHUSX,

(GbOpMyYIHUPOBATh BHIBOJIBI M 3aKJIFOUCHHUS;
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2)

MIPUMEHATh CXEMHO-MOJEINIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBA3€M M OTHOUIEHMH B H3y4aeMbIX OHOJIOTUYECKHMX OOBEKTax, a TakKke
OPOTHBOPEYHI PA3HOrO POJa, BBIABICHHBIX B PAa3IMYHBIX HH(POPMAIMOHHBIX
HUCTOYHHKAX;

pa3palaTpiBaTh IUIAaH PELIEHUS MPOOJEMBl € YYETOM aHajlu3a HMEIOLIUXCS
MaTepHalIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJbTAaTOB
LEJISIM, OLICHUBATh PUCKHU ITOCIEICTBUI 1€ATEIbHOCTH;

KOOPJAWHUPOBATh U BBIMOJIHATH pabOTy B YCIOBUSAX PEAbHOTO, BUPTYATbHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

Pa3sBUBAaTh KPCATUBHOC MBIIIIJICHUEC ITPU PCHICHUUN )KU3HCHHBIX HpO6JI€M;

Ba3oBbIe uccienoBaTeJbCKe JeHCTBUA:

BJIAJICTh HABBIKAMH Y4EOHO-HMCCIIEIOBATEIBCKONM M TMPOEKTHOW JEATEIIbHOCTH,
HABbIKAMU pa3pelleHus mpobiieM; o0nanaTh CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TIOMCKY  METOJOB  pELIEHUs MPAaKTUYECKUX  3ajad,
IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;

MCIIOJIb30BaTh PA3JIMYHbIE BUABI JEATEIBHOCTU IO IOJYYEHHUIO HOBOTO 3HaHMS,
€ro MHTEepIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B YU€OHBIX CUTYyalUsX, B
TOM YHCJIE TIPHU CO3JaHUH YU€OHBIX U COIUAIBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THUMN MBIIIICHUS, BIIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSAMHU U METOJAMU;

CTaBUTh U (QOpPMYyJIUpOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeIbHOU
JIEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIAITh  NIPUYMHHO-CJICJCTBEHHBIE CBS3M M  aKTyaJlU3upoBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHs, HaXOAUTh apryMEHThl ISl J0Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 3a7jaBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

AQHAJIM3UPOBAThH MOJYUYEHHBIE B XOJI€ PELICHUs 3aJauyM Pe3yJIbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;
OCYILECTBIIATh IIeJICHANpPABIEHHBIH MOUCK IEepeHoca CPeICTB U CHOCO0OB
JeHCTBUSI B IPO(HECCHOHATBHYIO CPENY;

yMETh TE€PEHOCUTh 3HAHMA B IIO3HABATEIbHYI0 U IPAKTHYECKYIO OOIacTH
KU3HEJEATENIbHOCTH;

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX IPCAMCETHBIX 06HaCTeﬁ;
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— BBIIABUraTh HOBBIE HJEU, MpeJiaraTb OPUTHHAIBHBIE MOAXOAbl M PEIIEHUs;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUS;
3) Pabora c uHpopmanueii:

— OpHUEHTHPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX HH(OpManuu (TeKCTe y4yeOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOW JHUTEpaType, OHOJOTHMUECKUX CIOBapsix U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETe), aHaIM3UpOBATH
MHGOPMALIMIO Pa3NUYHBIX BUAOB U (GOpPM IMpEACTaBICHHS, KPUTHUYECKU
OLIGHUBAThH €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEUYMBOCTH;

— (¢dopMynupoBaTh 3alpOChl W MPHUMEHSTHh PA3IUYHbIE METOAbl MPH IMOUCKE U
oTOope OMOIOrHYecKol HHPOPMAIUH, HEOOXOIUMOM ISl BBIITOJIHEHUST YU4EOHBIX
3a1ad;

— TmpuoOpeTaTh  OMBIT  HWCMOJB30BaHUS  HH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPIICHCTBOBATH  KYJIBTYpYy  aKTHBHOTO  HCIIOJB30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

—  CaMOCTOSITEIIHHO BBIOMPATH ONITUMAIIEHYIO bopmy  mpencTaBiICHHS
Ounonoruueckoi nHGopManuu (CXeMbl, rpapuKy, AUarpamMmbl, TaOIUIIbI, PUCYHKU
M 71p.);

— UCHOJb30BaTh HAYYHBIN A3BIK B KAYECTBE CPEJCTBA IPU paboTe ¢ OHOJIOTHUECKOM
uHpOpManueil: TPUMEHITh XUMHYECKHe, (PU3MYECKHEe U MAaTeMaTUYeCKUE 3HAKU
U CHUMBOJBI, (QopMmyinbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh H
peoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPE/ICTBA HATIITHOCTH;

— BIIQJIETh HAaBBIKAMH PACTIO3HABAHUS W 3alIUTHI MHPOpPMAIUU, HHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

2. KomMyHHKaTHMBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBUA
1) O6menue:

— OCYULIECTBJIATh KOMMYHHKAIIUU BO BCEX c(epax >KU3HU; aKTUBHO y4acTBOBAThH B
JIMaJioTe WM JUCKYCCHU TIO CYIIECTBY OOCYXTaeMoW TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKICHHSI OTHOCHTEIHHO BBIOJHEHHS IpeIaraeMou
3a[aud, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3HMLMN JAPYIHX YYaCTHUKOB
Jaiora Uil JUCKYCCHH);

— pacmo3HaBaThb HeBepOalbHbIE CpeACTBa OOIIEHHUS, IMOHMMAaTh 3HAYCHHE
COLMAIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYAIHii;

YMETb CMATYATh KOH(bJ'II/IKTI)I N BECTHU IMEPETOBOPLI;
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2)

BIIAJICTh PA3IMYHBIMHA CIIOCOOaMH OOLICHWS W B3aMMOJCHCTBUS; IOHMMATh
HaMEpeHWsl JAPYTMX JIOJICH, TPOSABIATH YBKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHO! (hopme (popMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM

SA3BIKOBBIX CPCACTB,

CoBmecTHAas ACATECJIBbHOCTD:

MOHMMATh W WCIOJb30BaTh IMPEUMYINECTBA KOMAHJAHOW M WHIWBUIYATbHOU
paboThl  MpU  peunieHUd  OWOJOTHYECKOM  MpoOsieMbl,  0OOCHOBBIBATH
HEO0OXOUMOCTh NMPUMEHEHHSI TPYIMIOBLIX (POPM B3aUMOACHCTBUS MPU PEIICHUU
yueOHOM 3a/1auu;

BbIOMpaTh TEMATHKy M METOJbI COBMECTHBIX JEWCTBUA C Yy4eTOM OOIIUX
WHTEPECOB, BO3MOXKHOCTEH KXKIOT0 WICHA KOJJICKTHUBA;

OpPUHUMATh  1[€7b  COBMECTHOM  JIeATENbHOCTH,  OpPraHHU30BBIBATH U
KOOPAMHUPOBATH JEHUCTBUS N0 €€ JOCTHKEHHUIO: COCTABJATH IUIAH JICUCTBUI,
pacupeneNiaTh PO ¢ y4eTOM MHEHUH YYaCTHHKOB, OOCYXKIATh PE3YJIbTATHI
COBMECTHOM paboThI;

OIICHUBATh KAYeCTBO CBOCTO BKJIAJIa M BKJIAJa KaXJIOr0 yJaCTHHKA KOMAHIbI B
o0umii pe3ynbTar no pa3paboTaHHBIM KPUTEPHUSIM;

mpeiaraTh HOBBIE MPOEKTHI, OIEHUBATh UAEU C T[O3ULUU HOBH3HBI,
OpPUTHHAILHOCTH, TPAKTHUYECKOM 3HAYUMOCTH;

OCYIIECTBIISTH MO3UTUBHOE CTPATETHUECKOE MTOBEACHHUE B PA3TUYHBIX CUTYAIUsX,

MMPOSABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHUIIUATUBHBIM.

1. PeryasiTuBHbIe yHMBepca/ibHbIe y4eOHbIe AeilicTBUS

1)

Camoopranu3anmusi:

HCIIOJIL30BaTh OMOJIOTHYECKUE 3HAHUS JUIA BBISABIICHUS HpO6J’I€M " UX PCUICHUA B
JKU3HCHHBIX U y‘Ie6HBIX CUTyalusIX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHUN IECJICBBIC U CMBICJIIOBBIC YCTAHOBKU
B CBOUX JECHCTBHUAX M IOCTYNKAX IO OTHOLIECHHUIO K >KUBOW IPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO ~ OCYILECTBIATh II03HABATEIIBHYIO JIESITEIBbHOCTD, BBISBIISITH
po0JIeMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEeNbHOM
ACATCIIBHOCTH U JKU3HCHHBIX CUTYallUAX;

CaMOCTOSITENIbHO COCTAaBJIATh TUIAH PEIICHUS MPOOJIEMbI C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIOYTECHHUI;

JAaBaTb OLUCHKY HOBBIM CUTYyAllUAM;
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—  pacHMpATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHM;

— JenaTh OCO3HAaHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

— OIIEHUBATh MPUOOPETECHHBIN OIIBIT;

— cnoco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOU 3PYIUIIMU B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHb;

2) CaMOKOHTPOJIb:

— JlaBaTh OLIEHKY HOBBIM CHUTyallusM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

— BIIQJIETh HaBBIKAMH T03HABATEJIBLHON PEQIICKCHH KaK OCO3HAHHUS COBEPIIACMBIX
JIEUCTBUA M MBICIUTEIBHBIX IPOLIECCOB, HX pPE3yJIbTaTOB MU OCHOBAHUI;
UCIIONIb30BaTh TpUeMbl pedIeKCUU s OLEHKH CUTYyallud, BbIOOpa BEPHOTO
pelICHHUS;

— YyMeThb OLIEHMBaTh PUCKM M CBOEBPEMEHHO NPUHUMATh pELIEHUS MO0 HX
CHIDKCHMIO;

— [pPUHUMATh MOTHBbI W AapryMEHTBbl JPYTHX [pPU aHaIU3€ pPe3yJbTaToOB
JIeSITENLHOCTH.

3) Ilpunsitue ceds M APyrux:

— [pUHUMATb CC6${, IIOHHUMAasA CBOM HCJOCTATKHU U JOCTOMHCTBA,

— IPUHUMATh MOTHMBBI W AapryMEHTBl JPYTHX [pPH aHAIU3€ pe3yJbTaToOB

ACATCIIBHOCTH,

— IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OIIHUOKU;
— pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH IPYTrOro YeIOoBeKa.

Hpe)lMeTHble pe3yJibTaThbl

[IpenMeTHble pe3yabTaTbl OCBOEHUS cojepxaHus ydeOHoro mnpeamera «buonorus» Ha
yIIyOJICHHOM YPOBHE OPMEHTHPOBAHBI Ha 00ecriedeHre MpoPMIbHOTO 00YIeHHST 00yUJarOmnuXCs
Oouonorun. OHM BKIIOYAIOT: crenupuyeckue s OWOJIOTMHM HAayYHBIE 3HAHUSA, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HHTEPHpPETAlMd U TPEeoOpa3oBaHUIO 3HAHHM, BHJIbI
JESTENIbHOCTH TIO0 TIONYyYEHUIO HOBBIX 3HAHUN W HMX MPUMEHEHHIO B PA3MYHBIX YUEOHBIX, a
TAaKXE B PCAJIbHBIX XU3HCHHBIX CUTYyallHAX. Hpe}IMeTHBIe PE3YIBbTATEI NPCACTABJICHBI 11O rogamM
A3YYCHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHs ydeOHoro mpenmera «buomorus» B 10 kimacce HOMKHBI

OTpaXKaThb:
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c(OpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHNUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MIO3HAHUU 3aKOHOB MPHUPOJBI U
pelieHny TpodsieM PalMOHAIBHOTO MPUPOJIONOIB30BAHMS, O BKJIAJE POCCHUCKUX U

3apyOeKHBIX YICHBIX B PA3BUTHE OMOJIOTHH;

BJIQJICHUE CUCTEMOMN OMOJIOTMYECKHUX 3HAHHUI, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTHYECKHE TEPMHHBI M TOHSATHS (KU3Hb, KJIETKA, OpPraHu3M, MeTalou3M,
FOMEOCTa3, CaMOPETYJISALIUS, CAMOBOCIIPOU3BEAECHNE, HACIEACTBEHHOCTh, U3MEHUYHUBOCTD,
pocT u pa3BuTuE), Ouosornueckue teopun (kimerounas teopust T. IlIBanna, M.
[Inetinena, P. BupxoBa, XxpoMmocoMHas Teopus HacliecTBeHHOCTH T. Moprana), ydeHus
(H.W. BaBuiioBa — 0 1ieHTpax MHOT000pa3usi U MPOMCXOXKACHUS KYJIbTYPHBIX PacTeHUN),
3aKOHbI (€IMHOOOPA3Usl NOTOMKOB IIEPBOTO MOKOJIEHHUS, PACILEIIIEHHs], YUCTOThI TaMeT,
HE3aBUCUMOTro HacienoBanus ['. MeHuens, roMOJIOTM4EeCKUX PSAAOB B HACIEICTBEHHOMN
n3meHunBoctu H.W. BaBuiosa), npuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJIaMU HAyYHOT'O NO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTMYECKUX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPHUMEHT);
YMEHME BBIJENATH CYIIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3yKapuoT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHUClE OakTepuid, rpuloB,
pacTeHuil, KUBOTHBIX W YEJIOBEKAa, CTPOCHHS OpPraHOB M CHUCTEM OPTraHOB pPACTEHUM,
JKUBOTHBIX, YEJIOBEKa, IMPOIECCOB XU3HEIECATEIbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max
pacTeHMi, >KMBOTHBIX M YEJIOBEKa, OMOJOTMYECKMX IIPOIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), MpeBpallleHUs] SHEPruu, OPOXKEHHs, aBTOTPOPHOrO M reTepoTpodHOro
TUIOB TNHTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a, TaMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHUOHAIBHOTO PAa3BUTHUS, PAa3MHOXKEHHS, WHIUBUIYaJIbHOTO
pa3BuTHs ~ opraHu3Ma  (OHTOreHe3a),  B3aUMOJEWUCTBUS  TE€HOB,  TeTepoO3uca,
UCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTaHABJIMBATh B3aUMOCBSI3U MEXJIYy OpPraHOMAAMM KIETKM U UX (YHKIUSIMH,
CTPOCHUEM KJIETOK Pa3HbIX TKaHeW M UX (YHKLUUAMH, MEXIY OpraHaMH U CHUCTEMaMHU
OpPraHOB Yy pAcTEHUH, >KUBOTHBIX M 4YeloBeKa W UX (YHKIMAMH, MEXKIY CHCTEMaMH
OpraHoB M MX (QYHKIUSAMH, MEXAY STallaMd OOMEHa BEeIeCTB, 3TalaMu KJIETOYHOIO
IUKJIA M JKU3HEHHBIX LHUKIOB OPraHW3MOB, 3TanaMd SMOPHOHAIBHOTO pa3BUTHS,
TeHOTHUIIOM U (P€HOTHUIOM, (PEHOTUTIOM U (PaKTOpaMu Cpe/ibl OOUTaAHMS;

YMEHHE BBISBIATh OTIMYUTENbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM UHWCIIE PACTEHUH,

JKHBOTHBIX W YCJIOBCKA,
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YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APTYMEHThI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO
U CHMBOJIUKY [UISl JOKa3aTelIbCcTBa POJCTBA OPraHM3MOB pPa3HBIX CUCTEMAaTUYECKHUX
TPYIIL,

YMEHHE pellaTh OUOJIOTUYECKUE 3aJauyd, BBISBISATh HPUYUHHO-CIIEICTBEHHBIE CBSI3U
MEXy UCCIIEAYEeMbIMU OMOIOTHYECKUMH MPOLIECCAMU U SIBICHUSIMH, J€aTh BHIBOJBI U
IIPOTHO3bI HA OCHOBAHUH ITOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOIHATH Ja00OpaTOpHbIE M MpPaKTUYeCKue paboThl, COOMI0AATh MpaBMiia MPH
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 00OPYI0BAHHEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATH HX HSKCHEPUMEHTAIBHBIMH CPEACTBAMHU,
bopMynupys LIeTb UCCIEIOBAHMS, aHATU3UPOBATH MOJIYYEHHbIE PE3yJIbTaThl U JENaTh
BBIBOJIbBI;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIEIOBATENbCKONW paboTe MO OHOJIOTHH, SKOJIOTHH U
MEAMIIMHE, TPOBOAMMOII Ha 0a3e IIKOJbHBIX HAy4yHBIX OOMIECTB, U IMYOJIWYHO
NPECTaBIIATH MMOJyYCHHBIE PE3YIbTAaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OILICHUBATh ATHYECKHE AaCMeKThl COBPEMEHHBIX HCCIEAOBaHUNH B 00JIACTH
Ouonmorum U MEAMLIMHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OILUIOJIOTBOPEHUE,
HaIpPaBIEHHOE U3MEHEHHE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIIECTBISITh OCO3HAHHBIN BBEIOOP OyayIiei mpodeCcCHOHATBHON IeATEeTBHOCTH
B 001acT OMOJIOTHH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIbCKOTO XO3SICTBA,
MUIIEBON MPOMBIIUICHHOCTH, YINIyONIATh MO3HABaTeNbHBIM WHTEpEC, HANpPaBICHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH Npodeccuu M MPOJOJIKEHHE OHOJIOTHYECKOro

00pa3oBaHus B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.
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TemaTH4yeckoe IJIAHUPOBAHUE

KoanuecTBo 4acoB

Ne | HaumeHoBaHue pa3aesioB M TeM JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
n/n IpPOrpamMmbl Beero KonrTpoibubie IIpakTuyeckue pecypcbl
padoThI padoTshI

Pa3nen 1. buonorus kak Hayka

1.1 | buonorus kak Hayka 1 0 0 O0P «Tpenaxep «O6nako 3Hanmit». buosnorus, 10
KJacc (yrayOJeHHBIH YPOBEHbD)»
https://school.oblakoz.ru/materials/463622

1.2 | )KuBbIe CUCTEMBI M HX U3yYCHUE 1 0 0 O0P «Tpenaxep «O6nako 3Hanmit». buonorus, 10
KJacc (yrayOJeHHBIH YPOBEHbD)»
https://school.oblakoz.ru/materials/463622

HWroro no pazneny 2

Paznen 2. Knetka — ocHOBa opraHu3aiy *KHBOTO

2.1 | buonorus kineTku 1 0 0 D0P «Tpenaxep «O06mako 3HaHuit». buonorus, 10
KJacc (yriayOieHHbINH YPOBEHD)»
https://school.oblakoz.ru/materials/463622

2.2 | Xumuuaeckas opraHu3aus 7 0 1 O0P «Tpenaxep «O6nako 3HaHMi». buomorus, 10

KJIETKH kyacc (yriayOJaeHHBIN YPOBEHB)»

https://school.oblakoz.ru/materials/463622
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KoauuecTBO 4acoB

Ne | HaumeHoBaHue pa3esioB U TeM JyiekTpoHHBbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/n NMPOrpamMMblI Beero Konrpoabueie IIpakTuyeckue pecypchbl
padoThI padoTshI
2.3 | Ctpoenue u pyHKIHMU KIETKU 6 1 1 O0P «Tpenaxep «O6mako 3Hanuii». buonorus, 10
KJacc (yriayOJeHHBIN YPOBEHB)»
https://school.oblakoz.ru/materials/463622
Hroro no pazgeny 14
Paznen 3. IIpoiieccel B KiIeTKe
3.1 | OOmeH BemiecTB U MpeBpalleHUuE 6 0 0 D0P «Tpenaxep «O6mako 3Hanuii». buonorus, 10
SHEPruu B KIETKE KJacc (yriayOieHHbINH YPOBEHD)»
https://school.oblakoz.ru/materials/463622
3.2 | HacnencrBennass uHbopMmarmst 1 6 0 0 O0P «Tpenaxep «O0nako 3HaHui». buonorus, 10
€e peayin3anus B KIETKE KJacc (yrayOJeHHBIH YPOBEHbD)»
https://school.oblakoz.ru/materials/463622
3.3 | KuzHeHHBII IUKIT KJICTKU 6 1 0 O0P «Tpenaxep «O06nako 3Hanwmit». buonorus, 10
KJacc (yriyOJleHHBIH yPOBEHB)»
https://school.oblakoz.ru/materials/463622
Hroro no pazaeny 18
Paznen 4. )KuzHenesTenbHOCTh OPraHU3MOB
4.1 | Crpoenue u byHKIIUN 10 0 1 O0P «Tpenaxep «O0nako 3HaHuit». buonorus, 10
OpraHU3MOB KJacc (yriayOJIeHHBIH YPOBEHbD)»
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KoauuecTBO 4acoB

Ne | HaumeHoBaHue pa3esioB U TeM JyiekTpoHHBbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
n/n NMPOrpamMMblI Beero Konrpoabueie IIpakTuyeckue pecypchbl
padoThI padoTshI
https://school.oblakoz.ru/materials/463622
4.2 | leneHue KICTOK 7 1 1 O0P «Tpenaxep «O6nako 3Hanmit». buosnorus, 10
KJacc (yriayOJeHHBIH YPOBEHbD)»
https://school.oblakoz.ru/materials/463622
Hroro no pazgeny 17
Paznen 5. HacneacTBEHHOCTh M U3MEHUYUBOCTD
5.1 |T'eneruka — HayKa 0 2 0 0 D0P «Tpenaxep «O06mnako 3HaHuit». buonorus, 10
HACJIEICTBEHHOCTH 51 KJ1acc (yriayOieHHbINH YPOBEHD)»
U3MEHYMBOCTH OPTaHU3MOB https://school.oblakoz.ru/materials/463622
5.2 | 3aKkOHOMEpPHOCTH 6 0 1 D0P «Tpenaxep «O06mako 3HaHuit». buonorus, 10
HaCJIEICTBEHHOCTHU KJ1acc (yriayOieHHbINH YPOBEHD)»
https://school.oblakoz.ru/materials/463622
5.3 | 3aKOHOMEpPHOCTH U3MEHYMBOCTH 4 0 1 D0P «Tpenaxep «O06mako 3HaHuit». buonorus, 10
KJ1acc (yriayOieHHbINH YPOBEHD)»
https://school.oblakoz.ru/materials/463622
5.4 | I'eneruka yenoBeka 2 0 1 O0P «Tpenaxep «O0nako 3HaHuit». buonorus, 10
KJacc (yriayOJIeHHBIH YPOBEHbD)»
https://school.oblakoz.ru/materials/463622
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KoauuecTBO 4acoB

JyiekTpoHHBbIE (HU(POBBIE) 00pa3oBaTeIbHbIE

Ne | HaumeHoBaHue pa3esioB U TeM
n/n NMPOrpamMMblI Beero Konrpoabueie IIpakTuyeckue pecypchbl
padoThI padoTshI

5.5 | Cenexuusi OpraHu3MoB 2 0 1 O0P «Tpenaxep «O6mako 3Hanuii». buonorus, 10
KJacc (yriayOJeHHBIN YPOBEHB)»
https://school.oblakoz.ru/materials/463622

5.6 | buoTexHoNOrUs U CHHTETUYECKAs 2 1 0 O0P «Tpenaxep «O6mako 3Hanuii». buonorus, 10

Ouosorus KJ1acc (yriayOieHHbIH YPOBEHD)»

https://school.oblakoz.ru/materials/463622

Hroro no pazgeny 17

OBUIEE KOJIMYECTBO HACOB I10 68 4 8

[NPOTPAMME
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Y4eOHO-MeTOAMYECKOE 00ecieueHne 00pa30BaTeIbHOI0 NMpouecca

Oos3aTenbHbIe YUeOHbIe MATEPHAJIBI VI YYCHUKA

e buonorus. buonoruueckre cucteMbl M MPOLECCH : yriydjaeHHoe u3ydeHnue / TepemoB

A.B., [Terpocosa P.A. -M.: OOO«MOL] MHEMO3UWUHA»(z0 25 centsaops 2025 rona).

MeToauueckue MaTepHaJIbl 1JIfl YYUTECIA

Meronudeckoe mocodue «Tpenaxkep "O6nako 3uanmii". buonorws, 10 knacc (yriryOneHHBIN

YPOBEHB)».

Lndposbie 06pa3oBaTeIbHbIE PeCYPChI H PeCYpPChl C€TH HHTEPHET

OO0pa3oBarenbHbli OHIIAH-cepBHC «O0aKko 3HaHUI» hitps://06nako-3HaHul.pd

MaTtepHaJbHO-TEXHHYECKOE 00ecneueHrne 00pa3oBaTeJIbLHOI0 Mpoiecca

Y4eOHoe 000py10BaHME

[IpoekTop (MHTEpakTUBHAsA JOCKa), KOMIbIOTEp, AocTyn B MHTepHer (He meHee 512 kbut/c),

JUHAMHUKHN

OO6opynoBaHue il IPOBeeHUs] MPAKTUYECKHX padoT

1. BupryansHas nabopaTopHas pabora «OO0HapyKEHHE KUPOB C MOMOIIBI0 KAYECTBEHHBIX
pEeaKLIHiN»

2. BupryanpHas naboparopHast pabota «HaOnroneHue Ki1eTok pacTeHUH M KUBOTHBIX TOA
MHUKPOCKOIIOM Ha TOTOBBIX (ITOCTOSIHHBIX) U BPEMEHHBIX MUKPOIIperapaTax»

3. Bupryanbnas naboparopras padota «CocTaBIeHHE TPOCTEHIIIMX CXEM CKPEIIUBAHUS)

4. BupryanbHas nabopatopHas pabora «BblsBleHHE NPU3HAKOB CXOJCTBA 3apoAbIIIEH
4eJI0BEKA U 3apOABILIEH IPYrUX MO3BOHOYHBIX )KHBOTHBIX )

5. Bupryansnas nabopatopHas padora «/3yueHue TkaHel pacTeHUI»

6. Bupryampnas nabGopatopHas pabota «[locTpoeHHWe BapHAlMOHHOTO psija |
BApUALMOHHON KPUBOII»

7. BuptyanbHas nabopatopHas padora «CocTaBlIeHUE U aHAIU3 POJOCIOBHBIX)
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