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IHosicHuTeIbHAA 3aNIHUCKA

IIpu  pa3pabotke POrpPaMMBbI 1o OuoI0ruu TEOPETUUYECKYIO OCHOBY JIJIst
OTIpeJIeNICHUS TOIX00B K (HOPMHUPOBAHUIO COACPIKAHUS YIEOHOTO MpeaMeTa
«buonorus» COCTaBWJIU: KOHILIETITYaJIbHbIC MOJIOKEHUS dIrocC COO o

B3aMMOOOYCJIOBICHHOCTH LIEJEH, COAEp)KaHUs, pe3yIbTaToB OOy4eHUs W TpeOOBaHMI K YPOBHIO
MOJTOTOBKM BBIMMYCKHUKOB, TOJIOKEHUST 00 OOmUX LedsIX U MNPUHIMINAX, XapaKTepU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeqHero ooimero odpasoanus B Poccuiickoii Deneparnuiu, a Takke
MOJIOKEHUsST O creuuduke OHOJIOrHM, €€ 3HAUYEHUU B IO3HAHMM KUBOW MPHUPOIABI U OOECIeUYeHUU
CYLIECTBOBAHMSI YeIoBeuecKoro odmectsa. CormacHO Ha3BaHHBIM TOJIOKEHUSIM OIPEIeTICHbl OCHOBHBIE
(GYHKIIUHM IpOrpaMMBbl IO OUOJIOTHH U €€ CTPYKTYpA.

[IporpamMma mo Ouonoruu naéT mOpeAcTaBleHUE O Lenix, o0 obmel crpareruu oOy4yeHus,
BOCIIUTAHUS U PA3BUTHS OOYJAIOLINXCS CPECTBAMU Y4eOHOTO IIpeiMeTa

«buonorus», ompenenser o0s3aTeNIbHOE  MPEIMETHOE  COAEpXKaHUE, €ro  CTPYKTYpY,
pacripenienieHue Mo pasfenaM U TeMaM, PEKOMEHIYEeMYI0 IOCJeN0BaTeIbHOCTh HM3YYEHHUS Y4eOHOTo
Marepuaiia ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa3oBareIbHOro
mpoiiecca, BO3PacTHBIX 0COOEHHOCTEH 00yUarOIIMXCSI.

B mporpamme mo OuONOTMU TakXe YYUTHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeaMETHBIM u IIpeIMETHBIM pe3ynbraram o0ydeHus: B pOPMHUPOBAHI U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIbHOM JAESITEIbHOCTH/YUEOHBIX JEHCTBUH OOYydYalOIIMXCS IO OCBOCHHUIO
cojiepaHusi OMOJIOrMYECKOro 00pa3oBaHUsl.

B mporpamme mo Ouomormu (10 kmacc-0a30BbIf  ypOBEHb) pealM30BaH  IPUHIIHUII
[IPEEMCTBEHHOCTH B U3yYEHUH OMOJIOrHHM, Onarofaps 4eMy B HEW IMpOCMaTpUBaETCsl HAIIPaBJIEHHOCTb Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (DOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, DKOJIOTMYECKOTO MBIIUICHUS, NPEACTaBICHUNH O 3710pOBOM 00pa3e >KU3HHU U
OepeXHBIM OTHOLIEHHEM K OKpykaromei mnpupoaHoit cpeae. IlosTomy Hapsay ¢ HU3ydeHUEM
0011e0M0JIOTMYECKUX TEOPUI, a TAK)KEe 3HAHUN O CTPOEHHUM KMBBIX CUCTEM PAa3HOIO PaHra W CyLUIHOCTH
OCHOBHBIX TMPOTEKAIOIIUX B HHUX TNPOIECCOB B MporpamMme IO OMOJOTHU YNEJIeHO BHUMaHUE
MCIIOJIb30BaHUIO MOJIYYEHHbBIX 3HAHUN B MOBCEAHEBHOM MU3HU JJISl PELICHMS] IPUKIAIHBIX 3a7a4, B TOM
yuciae:  NpOQUIAKTHUKM  HACJEeICTBEHHBIX  3a00JeBaHUIl  4YelOBeKa,  MEIUKO-TEHETHUYECKOIO
KOHCYJIBTUPOBAaHUSA, OOOCHOBaHMS HKOJIOTHMYECKH I€J1ecOo00pa3HOro TOBEACHHUS B  OKpYXarouieu
IPUPOIHON cpelie, aHaau3a BIUSHUS X035 MCTBEHHON NEesTEIbHOCTH YeI0BEKa Ha COCTOSHUE MPUPOTHBIX
U UCKYCCTBEHHBIX SKOCHCTEM. YCUJIEHHE BHUMAHHUS K MPUKIIAJHON HApPaBICeHHOCTH y4eOHOro npeamera
«buonorus» NPOAUKTOBAHO HEOOXOAMMOCTBIO OOecleueHHUs] YCIOBUM Ui pelleHus OAHOM U3
aKTyaJbHBIX 3aJa4 HIKOJIHHOIO OMOJIOTMYECKOro o0pa3oBaHMsl, KOTOpas IpeirnoaaraeT GopMHUpOBaHHUE Y
O0Oy4arolMXCsl  CIIOCOOHOCTH — aJalTUpOBaTbcs K  W3MEHEHMAM JMHAMHYHO  pa3BUBAIOIIETOCS
COBPEMEHHOT0 MHUpa.

buonorus Ha ypoBHe cpeaHero oouiero o0pazoBaHMs 3aHUMaeT BaxxHoe Mecto. ObecreunBaer
dbopMupoBaHue y oOydarOIIMXCs MPEACTaBICHUN O HAyYHOW KapTHHE MHpa, paclIupseT u o0oOimaer
3HaHUS O >KUBOM Npupone, e€ OTIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOM OpraHU3alM M 3BOJIOLIUH,
CO3/1aéT yCIOBHUS JUIs: TIO3HAHMSI 3aKOHOB J>KMBOM mpupoibl, (opMupoBaHHsS (QYHKLIHOHAJIBHOMN
IPaMOTHOCTH, HaBBIKOB 370pOBOro M 0e30macHOro obpa3a KHU3HH, SKOJOTMUECKOrO MBILIUICHUS,
LIEHHOCTHOT'O OTHOIIEHHUS K JKUBOM MPUPOJAE U YETOBEKY.

Bonbioe 3HaueHue OHONIOTHS MMEET TaKXkKe sl PEUIeHHs BOCIUTATENbHBIX U Pa3BHUBAIOLIMX
3aJa4  cpemHero oOmiero o0pa3oBaHMs, COIMAIM3AIMU  OOydarommxcsa. V3yuenuwe Ouosjoruu
o0ecrieuynBaeT  yciaoBUA  JUII  (OPMUPOBAHUS  MHTEUIEKTYaJIbHBIX, KOMMYHHKAllUOHHBIX U
MH(OPMAIIMOHHBIX HAaBBIKOB, 3CTETHYECKON KYIBTYphl, CHOCOOCTBYET HWHTErpanuu OUOJOTHYECKUX
3HaHUU C TpPeNCTaBICHUSIMU M3 JPYTUX Yy4eOHBIX IPEIMETOB, B YACTHOCTH, (GHU3UKU, XUMUU U
reorpadun. Ha3BaHHbIE MOJIOKEHUS O MpeaHa3HaueHUU ydeOHoro mpeamera «buomnorus» coctaBuUiIn
OCHOBY JJISl OTIpEJIeNIEHUs IOAX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €T0O COAEPIKaHUs, MPEICTaBIEHHOTO
B IIpOrpaMMe 1o OMOJIOTHH.



Ot6op comepkanusi ydeOHOTO TpenMera «buomorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYIBTYpOCOOOPA3HOTO TMOAXO0AA, B COOTBETCTBUU C KOTOPHIM OOydYarOmIuecs MOJKHBI OCBOUTH
3HAHUS U YMEHUS, 3HAYUMBbIe U1 (OPMUPOBAHUS

o01Ieii KyJabTyphl, OIpPEACISIOIINe aeKBaTHOE MTOBEICHNE YeJIOBEKa B OKPYKAIOIeH MPUPOTHON
cpene, BOCTpeOOBaHHbBIE B MMOBCEIHEBHOM KU3HU M MPAKTHUECKOU AesTenbHOoCTH. Oco0oe MecTo B 3TOM
CHUCTEME 3HAHUM 3aHUMAIOT DJEMEHTHI COJIEpKaHUs,  KOTOpbIE CILy>KaT OCHOBOI1 JUISL
dbopmMupoBaHusi  MPEACTaBICHUI O COBPEMEHHOMN €CTeCTBEHHO-HAYYHOW KapTHHE MUPA U LIEHHOCTHBIX
OpPHEHTAIUSAX JTMIHOCTH, CITIOCOOCTBYIONIUX T'yMaHU3AIUN OMOJIOTHYECKOT0 00pa3oBaHMUs.

CrpykTypupoBaHue coaepxkaHus  y4eOHOro  Marepuajga B Iporpamme no OHOJOTHH
OCYIIECTBIICHO C YYETOM TIPUOPHUTETHOTO 3HAUCHUS 3HAHHWHA 00 OTIIMYUTEILHBIX OCOOECHHOCTSX
JKUBOM MPUPOABL, O €€ YpOBHEBOW OpPraHU3allMd W 3BOJIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYpE
yueOHoro mpeamera «bHOTOTHS» BBIICICHBI CIEAYIOIIUE COIEpIKATeIbHbIE JTUHUH: «bBHONOrusS Kak
Hayka. Meronasl Hay4yHOro mno3HaHus», «Kierka kak Ouonormueckas cucreMay», «OpraHusM Kak
Omosorudeckas cucrtemay, «CucremMa 1 MHOT0OOpa3ue OpraHnueCcKOro MUPay,

«OBOJIIOLMS AKUBOU IPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

Hens wu3yuenus yueOHoro nmnpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHHE
00y4aronMMKCsT 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIbHOW OpPTraHM3allid >KUBBIX CHUCTEM  Pa3HOTO
paHra W TNpUOOpETeHHEe YMEHHMM  UCHOJIb30BaThb JTH  3HAHWS JJIS TPAMOTHBIX JCHCTBUU B
OTHOIICHUU OOBEKTOB KUBOU MPHUPOJIBI U PELUICHUS PA3TUYHBIX )KU3ZHEHHBIX MTPOOJIEM.

JocTmxenune eI M3y4YCHUS y4e0HOTO npeaMeTa «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBACTCS PEUICHUEM CIEIYIOIMINX 3a/au:

OCBOEHHE OOYYarOUIUMHUCA CUCTEMBbI 3HAHUN O OMOJIOTMUECKUX TEOpUSX, YUCHHUSX, 3aKOHaX,

3aKOHOMEPHOCTSX, TUII0TE3aX, IpaBuiax, CIIy KalluX OCHOBOH Ui (hopMuUpoBaHUS
IIPEICTABIICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHpA, O METOJax HAy4HOIrO ITO3HAHHWs, CTPOCHUM,
MHOroo0pa3uu U OCOOEHHOCTSX JKMBBIX CHUCTEM pa3HOTO YpPOBHsS ~ OpraHM3allMM,  BBLIAIOIIUXCS

OTKPBITUSIX U COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

¢dopmupoBaHue y  OOy4YarOUIMXCsl  IO3HABAaTElbHbIX, WHTEJUIEKTYaJbHbIX U TBOPUECKUX
CHocOOHOCTEH B MPOIECCEe aHAIM3a JIaHHBIX O MyTSAX Pa3BUTHA B OMOJIOTHH HAay4YHBIX B3MISAOB, HICH U
HOAXO/I0B K M3Y4YEHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3ALIUY;

CTaHOBJIEHHE y oOyuaromuxcs oOmiel KylabTypbl, (YHKIIMOHAJIbHOW TPaMOTHOCTH, DPa3BUTHE
YMEHUI OOBSACHATH U OLEHUBATH SIBICHUS OKPY)KAIOLIETO MUPA KUBOM MPUPOABI HA OCHOBAaHUM 3HAHUH U
OTIBITA, TIOYYEHHBIX MPH N3YYEHUH OHOJIOTHH;

¢dopmupoBaHue y o0ydaromuxcss yMEHUH HWUTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKHX 3HAHUM B
NPaKTUYECKOW JICATEIIbHOCTH YEeJNOBEKa, PAa3BUTHHM COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHH U
arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKJAEHHOCTH B BO3MOKHOCTM TIO3HAHWS YEJIOBEKOM JKUBOW IPHPOIHI,
HEOOXOMMOCTH OEepe)XKHOT0 OTHOLICHHA K HeH, COONIOfEHUs STHUYECKUX HOpPM MpU TNPOBEICHUU
OMOJIOrMYECKUX UCCIIEOBaHU;

OCO3HAHHE IIEHHOCTH OWOJOTMYECKUX 3HAaHUM [ TOBBILIEHUS YPOBHS HSKOJIOTHYECKOM
KYJIBTYPBI, U1 (GOPMHUPOBAHUS HAYyYHOTO MUPOBO33PEHHS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUM M yMEHUH B  TIOBCEAHEBHOM  JKU3HU Ul OLIEHKU
MOCJIEACTBUM CBOEH NEATEIbHOCTH MO OTHOUIEHMIO K OKpYXKalolleil cpeie, COOCTBEHHOMY 3/10pOBBIO,
000CHOBaHME U COOMIOZICHNE Mep MPOPUIAKTUKH 3a00IeBaHUH.

B  cucreme cpemnero oOmero oOpasoBanusi  «buomorusi»,  m3ydaemas Ha 6a30BOM
YPOBHE, SBISETCS OO0s3aTeIbHBIM YYEOHBIM MPEAMETOM, BXOAAIIMM B COCTaB NPEIMETHOM obiacTu
«EcTecTBeHHO-HAay4YHbIE TPEIMETHI».

OO11ee 4ncio yacoB, pEKOMEHIOBAHHBIX Ui M3y4yeHus: Ouojoruu — 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Hezeio).



Conep:kanue 00y4eHust

10 KJIACC
Tema 1. Buojiorusi Kak Hayka
buonoruss kak Hayka. CBsizb OHOJOrMH C OOIIECTBEHHBIMH, TEXHHUYECKUMHH JPYTUMH
€CTeCTBEHHBIMH HayKamH, QuiIocopueit, 3>TUKOH, ACTeTUKOW U mpaBoM. Ponp Ouoioruu B
(GOpMHPOBAHNU COBPEMEHHON Hay4HOH KapTHHBI MUpa. CucTemMa OMOIOIHYECKUX HAYK.
Metoapl TO3HAHUS JKUBOW TNPHUPOABI (HAONIOJCHHE, SKCIEPUMEHT, OMNHCAHUE, H3MEpeHHe,
KJaccu(uKanus, MOAESIUPOBaHNE, CTaTUCTHYECKas 00pabOTKa JaHHBIX).
JdemoncTpanmu:
Iopmpemui: Y. apsun, I'. Mennens, H.K. Konsuos, /Ix. Yorcon u @. Kpuk.
Tabnuywvl u cxemwvl. «MeTOIBI TO3HAHUS KUBOU IPUPOJIBIY.

JlaGopaTopHble  MpaKTH4YeCKHe padoThI:
[Ipaktuueckass pabora Ne 1. «Mcrnonb3oBaHue pa3IUYHBIX METONOB MPU HU3YUYCHHH

OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 MX OPraHU3aNus
JXKusbie cuctembl (0MOCHUCTEMBI) KaK MpeAMeT u3ydeHus Ouonorud. OTau4ne KUBBIX CHCTEM OT
HEOPraHUYECKOUN MPUPOIBL.
CBoiicTBa OMoCHCTEM M MX pa3HoOoOpasue. YPOBHU OpraHM3aldd OMOCHUCTEM: MOJICKYIISIPHBIH,

KJICTOYHBIH, TKAHEBBIH, OpTraHU3MEHHBIH, MOMYJISIIMOHHO-BUA0BOM, 3KOCHCTEMHBII
(OMOTCOLIEHOTUYECKHIA ), OMOCHEPHBIMN.
JdemoncTpanum:

Tabnuywl u cxemol: «OCHOBHBIE PU3HAKYU KUZHI», «YPOBHHU OPTaHU3AIMU KUBOUIIPUPOABI».

Obopyoosanue: moaens monekynbl JJHK.

Tema 3. XMMHYECKHIi COCTAB U CTPOEHHE KJIETKH

XUMUYECKUN COCTaB KJIETKM. XHMHYECKHE DJIEMEHTHI: MaKpOIJIEMEHTBI, MUKPOIJIEMEHTHI.
Bojta u MuHepanbHbIE BEIIECTBA.

OyHKIMH BOJIbI U MUHEPAJIbHBIX BElIECTB B KiieTke. [lognepxanue ocMoTH4eckorodananca.

benku. CocraB u crpoeHue OeiakoB. AMHUHOKHCIOTHI — MOHOMepHI OenkoB. HezameHumblie u
3aMEHUMBIE aMUHOKUCIOTHI. AMHMHOKHCIOTHBIN COCTaB. YPOBHHU CTPYKTYpPHI OCJIKOBOW MOJIEKYJIBI
(mepBuYHas, BTOpUYHAs, TPETHUYHAs W YETBEPTHUYHAs CTPYKTypa). XMUMHUYECKHE CBOICTBa OEJKOB.
buonornyeckue pyHkInu OEIKOB.

®depmeHTHl — Ouonormueckue Kartanuzatopsl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyoctparHas crnenuduunocts. Kopepmentsl. Butamunsl. OTiinuus (GepMEeHTOB OT HEOPraHMYECKHX
KaTaJIn3aToOpoB.

VYraeBoasl: MOHOcaxapuIbl (IJIFOKO3a, pubo3a M Je3okcupubo3a), nucaxapuisl (caxaposa,
JaKTO32a) U MoJucaxapupl (Kpaxmali, TITMKOreH, LeIo103a). buonornyeckue GpyHKIMK yrieBOOB.

Jlunuael: Tpurauuepuabl, gochonunuasl, crepouasl. ['mapodunsHO-THIPO(POOHBIE CBOMCTBA.
buonornueckue ¢ynkunn aununoB. CpaBHEHHE YITIEBOAOB, OENKOB M JUNHNAOB KaK HCTOYHHMKOB
JHEPTUHU.

Hykneunoseie kucnorsl: JJHK u PHK. Hykmeoruapl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u ¢pynkuun JJHK. Crpoenune u ¢pynkuun PHK. Bunst PHK. AT®: ctpoenne u pyHKIUH.

[uTonorus — Hayka o kjerke. Kierounas Teopusi — npumep B3auMOJCHCTBUS Ui U (AKTOB B
Hay4YHOM ITO3HAaHUU. MeTobl N3y4eHuUs KIETKH.

Knerka kak nenoctHas skuBas cucreMa. OOmMe MpHU3HAKM KIETOK: 3aMKHYTas Hapy>KHas
memOpaHa, monekyinsl JIHK kak renerudeckuii anmnapar, cuctemMa cuHTe3a Oelka.

Tumbl  KJI€TOK:  dyKapHOTHUecKass W mpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUS



npokapuoTudeckoil kieTku. Kiterounass crenka Oaktepuii. CTpoeHHE SYKapUOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYHSI PACTUTENLHON, Y)KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHas CTEHKa, TJIMKOKAIUKC, UX (YHKIUH.
[Tna3maTtuueckas wmemOpaHa, €& cBoiictBa u (Qynkuuu. Iluromnasma u e€ OpraHouibI.
OnnomemOpannble opraHowabl kietkw: OIIC, ammapat [onbmku, nu3zocomsl. IloyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHIpUHU, IiaacTuibl. [IpoucxoxaeHne MUTOXOHAPUM M TuiacTul. Bumbl
wiactug. HemeMOpaHHble OpraHOUIbI KIETKH: pUOOCOMBI, KJIETOYHBIM LIEHTP, LIEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIUUOPTaHOUIOB KJIETKH. BKiItoueHus.

Snpo — perynsaTopHbli HeHTp KieTku. CTpoeHue sapa: sjepHas 000JI0YKa, KapHoIlia3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KJIETKeE.

JdemoncTpanum:

Ilopmpemuor: A. Jleenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos,Ix. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panxnun, K.M. bap.

Juacpammul: «PacripenenneHne XUMHUYECKUX 3JIEMEHTOB B HEXKHUBOM INPUPOAEY,
«Pacnipeenenue XuMUYECKUX 3JIEMEHTOB B )KUBOW HPUPOJIEN.

Tabnuywt u cxemwl:  «llepuommueckas Tabmuua  XUMHUYECKUX AIIEMEHTOBY,

«CTpoeHne MoJeKylbl BoAb», «buocunTe3 Oenka», «CTpoeHHE MOJEKYJbl OeiKay,

«Ctpoenne pepmentay, «Hyknennossie kuciotsl. JJHK», «Ctpoenue monekyinsr ATO,

«CTpoeHHE >YKapUOTHYECKON KIETKn», «CTpoeHue >KMBOTHOU KieTKn», «CTpoeHHE pacTHTEIbHOU

KIeTkn», «CTpOeHHE TMPOKAPUOTHYECKON KIETKW», «CTpoeHue sapa KIETKH», «YTJIEBOIbI»,
«JIunuaey.

Obopydosanue: CBETOBOH MHUKPOCKOI, OOOpPYAOBaHHE [UIsi TIPOBEIACHHUS HAOIIOICHUIA,
U3MEPEHHI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIbHBIX,)KUBOTHBIX 1 0aKTEPHAIbHBIX KIIETOK.

JlaGopaTtopHble M IPaKTHYECKUE PadOThI:

JIaGoparopnas padora Ne 1. «M3ydeHne KaTaduTUIECKON aKTUBHOCTH (DepMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTalasbl)y.

JlabopaTtopHas pabota Ne 2. «3yueHnue cTpoeHus KIETOK pacCTEHUMN, dKUBOTHBIX U OaKTepUid MO/
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax u uX ONMUCaAHUEY.

Tema 4. /KusHeneATeJbHOCTDb KJIETKH

OOmeH  BemiecTB, WJIA  METa0OJU3M. Accumuiisiisi  (TIJTACTHYECKUA ~ OOMEH) U
JUCCUMUIIALIUSA (9HEpreTHYeckuii oOMeH) — JB€ CTOPOHBI €IUHOro mpouecca Meradonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUU META00IN3MA.

Tunbl oOMeHa BemiecTB: aBTOTpoGHBIH U rereporpodHbil. Ponb depmeHTOB B 0OMeHe
BELIECTB U NIPEBPALICHUY SHEPTHUH B KIIETKE.

®otocunte3. CperoBas u TeMHoBasg (a3bl (oTocuHTe3a. Peakumm ¢doTocuHTe3A.
O¢ddexTuBHOCTh (PoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a AJIs KU3HU Ha 3emse. BrnusHue ycnoBuit
cpeapl Ha (OTOCMHTE3 M CHOCOOBI MOBBILIEHUS €ro MNPOAYKTUBHOCTHY KYJIbTYPHBIX PacTEHUI.

XeMocuHTe3. XeMOCHHTEe3UpyIolue 6akTeprn. 3HaUeHHEe XeMOCHUHTE3a ISl )KU3HUHA 3eMJle.

DHEPreTH4eCKuil oOmeH B KJIETKE. Pacmenienue BEIIECTB, BBIZIEJIEHAE U
aKKyMYJIMPOBAaHUE PHEPIUH B KJIETKE. DTallbl SHEpreTudeckoro oomena. ['nmukonus. bpoxxenue u ero
Bubl. KucnopogHoe okucineHue, wid KieTouyHoe abixaHue. OxucinutenbHoe ¢ochopuirpoBaHue.
D¢ HeKTUBHOCTH IHEPTETHUECKOT0 OOMEHA.

Peakiiun matpuunoro cunresa. I'enernueckas nnpopmanusa u JJHK. Peanuzanus renerudeckoit
uHpopMaluu B kieTke. ['eHeTHueckuil Koj M ero cBoiicTBa. TpaHCKpUIILUS — MATPUYHBIA CUHTE3
PHK. Tpancnsuust — OmocunTte3 Oenka. Jrtambl TpaHchasanuu. KomupoBanume amMuHOKHCIOT. Ponb
pubocom B GuocuHTe3e Oerka.

Hexnerounsle ¢opmbl  ku3HU  —  BuUpychl.  Mcrtopus  oTkpeiTHs — BHpycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOEHHUS W >KU3HEHHOTO LMKiIa BUpycoB. bakrtepmodaru. boiesnu



pacTeHuii, KMBOTHBIX M YEJOBEKa, BBI3BIBAEGMBIC BHpycamMu. Bupyc mMMyHOmeduIuTa dYermoBeKa
(BUY) — BozOymurens CIIM[{a. OOpatHast TpaHCKpHMIHS, peBepTa3a W wHTerpasa. [Ipodumaktruka
pacrpoCcTpaHeHUsI BUPYCHBIX 3a00JICBaHHN.

JdemoncTpanmu:

Hopmpemuoi: H.K. Konbuos, .. UBanosckuii, K.A. Tumupsizes.

Tabnuywet u cxemv:  «Tunbl  nUTaHUAY, «MeTabonuzmy», «Muroxonapus»,
«DHEPreTUYecKuit 0o0MeEHY, «XJoporuiacT, «DOTOCHUHTE3Y, «CTtpoeHue JIHK»,
«Ctpoenne u ¢yHKIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyco»,  «bakrepuodarm», «Ctpoenne u ku3HeHHbIM — mukia Bupyca CIIN/a,
Oakrtepuodaray, «Permmukarus JJTHK».

Obopyoosanue: MOJEIA-ANIUIAKALU T «YnBoeHue JHK wu  Tpanckpunuus»,

«buocuntes 6enkay», «CTpoeHue KIETKu», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3mHoxkeHHe M MHANBHIYAJIbHOE PA3BUTHE OPTaHU3MOB
Knerounblii 1uKI, WM OKU3HEHHBIM IMKI KieTku. MHrepdaza u  mwmro3. Ilpomeccsr,
npotekaomue B wuHTepdasze. Permnmmkamms — peakmust marpuunoro cuHte3a JIHK. Crpoenwue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTUIl. J{UIIIOUAHBIM U ramionJHbIH XpOMOCOMHbIE HAOOPBI.
Xpomarugsl. LluTonornyeckre OCHOBBI PA3MHOKEHUS HMUHANBUIYAJILHOTO Pa3BUTHS OPTaHU3MOB.
Henenue kietku — muto3. Craaun murosa. [Ipoiuecchl, mpoucXoAsiiue Ha pa3HbIX CTaAMSIX
MUTO3a. bruonornyeckuii CMbICII MUTO3a.

IIporpammupyemast ru0enb KIETKH — aronTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecriosioe M MoJjoBoe. Buabl 0ecronoro pasMHOKEHUS:
JIeNIeHHe HaJBOE, IMOYKOBAaHME OJHO- M MHOTOKJETOYHBIX, CIIOPOOOpAa30BaHHME, BETETATHBHOE
pa3sMHOkeHue. MIcKkycCTBEeHHOE KJIOHUPOBAaHUE OPraHU3MOB, €I0 3HAUEHHE IS CeJICKLIUH.

[TonoBoe pa3MHOXEHHE, €ro OTINYUS OT OECIoI0ro.

Metios. Ctaguu meriosa. [Iponeccel, mpoucxoasimue Ha cTaausx meiosa. [loBenenne xpomocom
B Meiio3e. Kpoccunrosep. buonornueckuil cMpici v 3HaueHUE MeHo3a.

I'ameTorenes — mporecc 00pa3oBaHMs IOJIOBBIX KIJIETOK Y JKUBOTHBIX. [loNOBBIE >Kene3bl:
CeMEHHUKH M suyHUKU. OOpa3oBaHuWE W pa3BUTHE IOJOBBIX KIETOK — TaMeT (CIepMaTo30M],
ANLIEKIIETKA) — criepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHHUS SHIEKIETOK M CIIEpMaTO30UIOB.
OmnogorBopenue. [lapreHorenes.

WupuBuayansHoe pa3BuTuEe (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (3MOpHOreHe3). DTaribl
SMOPHOHAIIBHOTO PAa3BUTHUS y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE,  TacTpyJsAlUs, OpPraHOreHE3.
[MoctambpronanbsHOE pasBuTHe. TUMBI TOCTIMOPHUOHATIHLHOTO DPA3BHTHS: HPSIMOE, HEMPSMOE
(MuumHOYHOE). BnusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH
BPOXKJIEHHBIE YPOJCTBA.

Poct u pasBurue pacteHuil. OHTOreHe3 LIBETKOBOIO PACTEHHUS: CTPOEHHE CEMEHH, CTaJluu
pa3BUTHSL.

Jdemoncrpanuu:
Tabnuyer u cxemvl: «DOpPMBI Pa3MHOXKEHHsSI OpPraHU3MOBY», «JIBOHHOE OIIOJOTBOpEHHE Y

[BETKOBBIX pacTeHU», «BereratTuBHOE pa3MHOXKEHHUE PACTECHHUI,

«/lenenune xkneTku 6aktepuity, «CTpoeHUE MOJTOBBIX KIETOKY», «CTPOCHHE XPOMOCOMBIY,

«Knerounsnii nukin», «Pemmukanus JHK», «Muto3y», «Meho3», «IIpsmoe u HenmpsiMoe pa3BUTHE,
«["aMeToreHe3 y MIICKOTIMTAIONINX U YeToBeKa», « OCHOBHBIC CTAIUH OHTOTEHE3a.

Obopyoosanue:  MUKPOCKOI,  MUKpompemapatbhl  «CrepMaTo30ubl  MIJICKOTTUTAIONIETO,
«Siueknerka Miekonurarwiero», «KapumoknHe3 B KJIETKax KOpEIIKa JyKay», MAarHUTHAs MOJEJb-
anmuukanus «Jlenenue kietku», moaens JIHK, monens metadasHoii XpOMOCOMBI.

JlabopaTropHble n npakTHYecKue padoThbl:
JlabopaTopHas pabora Ne 3. «HaGmromeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha



TFOTOBBIX MUKPOIPENapaTax».
JlaboparopHass pabora Ne 4. «M3ydueHHe CTPOCHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax.

Tema 6. HacsiencTBEHHOCTh U H3MEHYHMBOCTH OPraHU3MOB

IIpenmer wu 3agaum  reHetuku. Mcropuss pasBurtud reHeTukd. Ponp  nutonoruu wu
SMOpHOJIOrMHM B CTAaHOBJIEHUU TIeHETUKU. Bkian poccuilckux M 3apyOeKHBIX YUYE€HBIX B pa3BUTHE
reHeTUKu.  MeToapl  IeHeTUKH  (TMOpPHMIIOJOTMYECKUHM,  LUTOI€HETHYECKUH,  MOJIEKYJSpPHO-
reHetudeckuil). OCHOBHbIE TI'€HETHYECKHE IOHATUA. ['eHeTnyeckas CHUMBOJIMKA, HCIOJIb3yeMasl B
CXEMax CKpEIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBaHUS IPU3HAKOB, ycTaHOBiIeHHble I'. Mennenem. MoHoruOpuaHoe
CKpelLMBaHHE. 3aKOH eIuHO-00pa3us I'MOpuIOoB IMepBoro mnokoseHus. [IpaBuio AOMHUHMpOBAHUS.
3aKOH paclleIUIeHNs IPU3HAKOB. [ nnore3a unctorel ramet. [lonHoe 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpunHoe  CKpelIuMBaHUE. 3akOH  HE3aBUCHMMOIO  HAcJEOBAHMUS  IMPU3HAKOB.
[uroreHeTnyeckre OCHOBbI ~AUTMOPUIHOTO CKPEIIMBAHUA. AHAIU3UPYIOLIEEe CKPELIMBAaHUE.
Hcnonp3oBaHne aHATH3UPYOMIETO CKPEIIUBAHUS ISl ONPECTICHHS TeHOTHITa 0CO0H.

CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY Hacle10BaHHIO
reHoB. HapyieHnune cuensenus reHoB B pe3yJibTaTe KpOCCUHIOBEpa.

XPpOMOCOMHas TEOPHsI HACIEICTBEHHOCTH. | eHeTHUECKHE KapThl.

I'enernka mnoma. XpoMOCOMHOE ONpEIENICHHE I10J1a. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omoramernsle 1 rereporameTHele oprauu3Mel. HacienoBanue npu3HaKoB,CLUEIIIEHHBIX C TIOJIOM.

N3menunBOCTh. Buapl M3MEHYMBOCTH: HEHACJIEACTBEHHAs W HacleACTBeHHas. Posb cpeasl B
HEHACJICJICTBEHHOM  M3MEHYMBOCTU.  XapaKTepUCTHKAa  MOAU(UKALMOHHOW  HM3MEHYUBOCTH.
Bapunanvonsslii psa u BapuanuoHHas KpuBas. Hopma peakuun npusHaka. KosmyecTBeHHbBIE U
Ka4eCTBEHHBIE IPU3HAKH M UX HOpMa peakiin. CBOWCTBaMOAN(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBenHast, uiaM reHOTUNHMYECKast, U3MEHYMBOCTb. KoMOMHATHBHAsE U3MEHYMBOCTh. Meiio3
U TIOJIOBOW IPOLIECC — OCHOBA KOMOMHATMBHON M3MEHYMBOCTH. MyTalMOHHAas HM3MEHYHMBOCTD.
Knaccugukanus Myrtanuii: reHHble, XpOMOCOMHBIE, T€HOMHBbIE. YacToTa M NPUYMHBI MYTaIUil.
MyrareHHble (akTopbl. 3aKOH T'OMOJIOTHUECKUX PsI0B B HACIEACTBEHHOM wu3MmeHunBoctH H.M.
Basuiiosa.

BHesnepHast HacIeICTBEHHOCTb U U3MEHUYHUBOCTD.

I'enernka wuyenoseka. Kapuorun dyemoBeka. OCHOBHBIE METOABI TE€HETUKH YEJIOBEKA:
TCHCAIOTHYCCKHIA, OJIM3HEIIOBEIH, IIUTOrCHETHYCCKHIA, OMOXMMHYECKHUH, MOJIEKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE  ONpEeJeNIeHHe TEHOTHIA: IOJIHOTEHOMHOE  CEKBEHHPOBAHHUE,
TeHOTUIIMPOBaHUE, B TOM uncie ¢ nomoulbto [1I[P-ananu3za. HacnencreenHsie 3a001eBaHus YeIoBeKa:
reHHbIe 0OJIe3HU, OOJIE3HH C HACJIEICTBEHHOM MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE OO0JIE3HHU.
Comarnyeckue U reHepaTHBHbIE MyTanuy. CTBOJIOBBIE KJIETKHU. [IpuHIMIBI 310pOBOTO 00pa3a >KU3HH,
JIMAarHOCTUKH, TPO(UIAKTUKM W JIEYEHHUS TEeHETHYeCKuX Ooje3Heil. Menuko-reHeTuyeckoe
KOHCYJIbTUPOBAaHUE. 3HAUYEHUE MEIUIIMHCKON T€HETUKH B NIPENOTBPALLEHUH U JICUEHUH F€HETHUECKUX
3a00JIeBaHU YeTIOBEKA.

JdemoncTpanum:

Ilopmpemur: T'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yersepuxos, H.B. Tumodees-
Pecosckuii, H.1. Bapumos.

Tabnuysr u cxemvl: «MOHOTUOPUIHOE CKPEIIMBAHNE U €r0 IUTOT€HETHYECKasi OCHOBay, «3aKOH
paclieryieHus] W €ero LUTOTeHeTHYecKas OCHOBa», «3aKOH 4YHCTOThI ramery, «JlurubpuaHoe
ckpemuBanue»,  «lluTomormyeckue  OCHOBBI ~ JUTHMOPHIHOTO  CKpelIMBaHUsA»,  «Meio3y,
«B3anMopnelicTBrue ajieNbHBIX T€HOBY, «l'€éHeTH4ecKHe KapThl PAacTeHHH, JKMUBOTHBIX U YEIOBEKay,
«['eneruka nonay, «3aKOHOMEPHOCTHU HACJEI0BaHUs, CIEIIEHHOTO ¢ ojoM», «KapuoTums! yenoBeka
U )KMBOTHBIX», «Buabl n3aMeHunBoCTH», «MoaudukauoHHas U3MEHUNBOCThY, «HacnenoBanue pesyc-



daxTopay, «I'eHeTHuka rpymmn KpoBu», «MyTalmoHHAs H3MEHUUBOCTH.

Obopyodosanue:  Mopenu-anIUIMKauu  «MOHOTHOPUAHOE  CKpPEIIMBAHUEY,
«Henonnoe gomuHUpoBanue», «IurudpuaHoe ckpemmubanuey, «llepekpéct XxpoMocom», MUKPOCKOIT
u Mukponpenapar «/lposoduna» (Hopma, MyTtauuu (HOpMBI KPBUILEB M OKpAacKH Tena), repoapuit
«I"opox MOCEeBHOW.

JlabopaTropHble u npakTHYecKue padoThbl:

JlaboparopHas pabora Ne 5. «U3ydueHue  pe3yabTaTOB  MOHOTHOPHIHOTO u
JUTUOPUIHOTO CKPEIIMBAaHMS Y APO30(UIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuass ~ pabota Ne 6. «M3yueHue Moau(UKAIMOHHOW H3MEHYHBOCTH,IIOCTPOCHUE
BapHAIlMOHHOTO Psifia U BapHAIlMOHHOM KPUBOI.

JIaGoparopnast pabora Ne 7. «AHaiu3 MyTanuil y Apo30(uiasl Ha TOTOBBIX
MUKpOIIpenaparax.

ITpaktnueckas padora Ne 2. «CocTaBieHUE U aHATIN3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI O0HOTEXHOJIOTHH

Cenekiusi Kak Hayka M TPOIECC. 3apOXKICHHE CeJIeKIMU W JgomecTukanus. Yuenue H.U.
BaBmiioBa 0 1eHTpax MPOHUCXOXKIEHUS M MHOTooOpasusi KyJIbTYpHBIX pacTeHuidl. LleHTpbl
MIPOUCXOKICHHS JIOMAIITHUX KUBOTHBIX. COpT, TTOpOJIa, IITAMM.

CoBpeMEHHBIE METOJbl CeJeKIMU. MacCcoBbIii M HMHIWBUIYaJbHBIA OTOOPHI B CENEKLIUU
pacTeHUH H JKMBOTHBIX. OIlEHKa JKcTepbepa. BIN3KOPOICTBEHHOE CKpPEIIMBAHWE — HWHOPUJIMHT.
UYucras nuaus. CkpenigBaHUe YHCTBHIX JIMHMMA. ['erepo3uc, mau rulbpuaHas cwia. HeponacTBeHHOE
cKpenuBanue — aytopuaunr. Otnanéunas rudpuansanus u e€ ycnexu. VMIcKkycCcTBeHHBIN MyTareHes u
MOJIYYCHHUE MOTUTIIIONI0B. JIOCTHXKEHUS CENEKIINU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kkak oOTpaciib NPOM3BOJACTBA. ['€HHas WHXEHepHUs. OJTambl CO3JaHUsA
pexomOunanTHoi JIHK u TpaHcreHHbIX opranu3MoB. KierouHass WH)KEHEpUs

Kierounple  kynpTypel.  MUKpOKIIOHaNIBHOE  pa3MHOXeHue  pacreHuil.  KinoHumpoBanue
BBICOKOITPOJYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX ~ OPraHU3MOB. OKOJIOTHYECKHE U ITHYECKUE
npo6aembl. MO — reneTndecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JdemoncTpanum:

Ilopmpemuir: H.W. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, M.®. l1BaHoB.
Tabnuyvl u cxemol.: KapTa «LIeHTPBI TPOUCXOXKACHNUS U MHOTOOOPA3Us KYJIbTYPHBIXPACTEHUI»,

«lTopompl  nOMamHUX  KUBOTHBIX», «Copta  KyJIBTYpPHBIX pacTeHUn»,
«Otnanénnas rubpuamnsanus», «Padorsr akagemuka M.®. MBanoBay, «[lonumnmonaus»,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knetounsie KYJbTYpPBI u KJIOHUPOBAHUEY,

«KoHcTpyrnpoBaHue U IepeHoc reHOB, XPOMOCOM.
Obopyoosanue: MyISKU TIJI0JJOB U KOPHEIUIOOB TUKUX (GOPM U KYJIBTYPHBIXCOPTOB PACTEHHIA,
repOapuit «CenbCKOX0351iCTBEHHBIC PACTEHUSY.
JlabopaTropHble U IpaKkTHYeCcKHe PadoThI:
Okckypcusi «OCHOBHBIE METOJBI M JOCTHDKCHHSI CENEKIIMM pAaCTeHWH U JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIINIO, IUJIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIA Y4YacTOK, B TEIJIMYHOE
XO035ICTBO, Ta0OPaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



IInanupyemble pe3yabTaThbl 0CBOCHHS IPOrPAMMbI

Cormacho ®I'OC COO ycranaBnuBaroTCs TpeOOBaHHMSA K  pe3yJbTaTaM  OCBOCHUS
0o0y4JarolmuMuUCs MPOrpaMM CpelHEero oOmero oOpa3oBaHUsA: JIMYHOCTHBIM, METANpPEIMETHBIM H
IPEIMETHBIM.

JInuHOCTHBIE pe3yJbTaThl

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHS Ipeamera «buosorus» BbIIECIEHbI
CJIEYIOIINE COCTABJISIONINE: OCO3HAHHME OOYYAIOIUMUCS POCCHICKOW TPaXIaHCKONH WICHTUIHOCTH
— TOTOBHOCTM K CaMOpa3BUTHUIO, CAMOCTOSTEIbHOCTU M CAMOONPEEIICHNIO, HATMYUE MOTUBALIUU K
00y4eHHIO OWOJIOTHH, LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE
KJIIOUEBBIX LIEHHOCTEH M UCTOPUYECKUX  TpaAMLMA  pa3BUTHUSA OMOJIOTUYECKOTO  3HAHUS,
TOTOBHOCTb U CIIOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH LIEHHOCTHO-
CMBICJIOBBIMH ~ YCTAaHOBKAMH, MPUCYIIUMHU CHUCTEME OMOJIOrMYecCKOro oOpa3oBaHUs, HaIUYUE
9KOJIOTHYECKOT0 IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LENU U CTPOUTH KU3HEHHBIC IJIaHBI.

JIndHOCTHBIE pe3yNnbTaThl OCBOEHUS mpeamera «bHOJOrHS»  JAOCTUTAIOTCSIB  €IUHCTBE
yueOHOU u BOCIHUTATEIbHON JIeSITEIIbBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH
POCCUHMCKMMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U JTyXOBHO- HPABCTBEHHBIMU LEHHOCTSAMH,
OPUHATBIMU B OOILIECTBE IMpaBWJIaMd M HOPMaMM IIOBEIEHUS M CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHHUs, CAaMOBOCIUTAHUS M CaMOpPAa3BUTHS, Pa3BUTHUS BHYTPEHHEW IO3ULMUHU JIMYHOCTH,
NaTpUOTH3MA, YBAKEHUS K 3aKOHY M INPAaBONOPSAKY, UEIOBEKY Tpylda U CTaplIeMy IOKOJEHUIO,
B3aMMHOI'O YBaXXEHMs, OEpPEKHOrO0 OTHOUIEHHS K KYyJbTYpHOMY HAaCIE€IUI0 U  TPaJuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpupoJie U OKPYKaroUIen cpee.

JInuHOCTHBIE pE3yJbTaTbl OCBOEGHUS Yy4yeOHoro mnpenMera «buonorus» AOKHBI OTpaXxarb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIMXCs PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OPHEHTAlUH, MO3UTHUBHBIX BHYTPEHHHX YOEXKJICHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITAa U OIbBITA ACATEILHOCTH B MPOIECCE peall3allid OCHOBHBIX HAMpPaBICHUN BOCIUTATEIBHOMN
NeSITeIbHOCTH, B TOM YHCIIE B YACTH:

1) rpasmanckoro BocHUTAHMS:

cOPMUPOBAHHOCTh ~ TPAXJAHCKOW  MO3ULIMK  oOydaromierocss  Kak aKTUBHOTO H"
OTBETCTBEHHOT'O YJI€Ha POCCUNCKOI0 OOIIECTBA;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX TMpaB U  0O0s3aHHOCTEH, YyBa)X€HHE 3aKOHAa U
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOpPYECKOM MAESATENbHOCTH NPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
PEICHUN y‘IC6HI>IX U II03HaBaTCJIbHBIX 3a/la4, BBIITOJIHEHHUN OHMOJIOTHYECKHUX OKCIICPUMCHTOB;,

CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO MO3UIHMIO 10 OTHOIICHUIO K SIBICHHSM COBPEMEHHOMN
KHU3HU U OOBSICHATD €€;

YMCHHUEC YUYHUTHIBATH B CBOUX I[CflCTBI/IfIX HCO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O B3&I/IMOI[€I>1CTBI/I$I
Jro/ie ¢ pa3HbIMU YOEKICHUSMH, KYTbTYPHBIMU [IEHHOCTSMHU U COLIMATILHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYJHHYECTBY B TMpOIlECCEé COBMECTHOIO  BBINOJHEHHsS  Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIIEI0BATENbCKUX 33/a4, YBAKUTEIBHOIO OTHOLIEHHWS K MHEHHMIO ONIIOHEHTOB
pH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMUYECKOTO COACPIKAHMS;

TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOU EATEIIBHOCTH;

2) MNATPUOTUIECCKOI'0 BOCIIMTAHUA:

C(OPMHPOBAHHOCTh POCCUICKONW TI'pa)KTaHCKOM HIEHTHYHOCTH, MAaTPHOTH3Ma, YBAXKEHUS K
CBOEMY HAapoJay, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHONM, ropIocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM S3bIK U KYJBTYPY, OPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

HEHHOCTHOC OTHOLICHUE K IPHUPOAHOMY HACICAUIO W HMaMATHUKaM IPUPOABI, JOCTHIKCHHAM



Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE M pPa3BUTHE OWOJIOTHH,
NIOHWMAaHHS 3HAYEHUSI OMOJIOTHY B IMO3HAHWU 3aKOHOB MPHPOJIBI, B XKH3HH YEJIOBEKA M COBPEMEHHOTO
00I11eCTBA;

uaeitHas yoexaEHHOCTh, TOTOBHOCTh K CIy>KeHHI0 U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Haponaa; cHOPMUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMSI, STHYECKOIO ITOBEICHMUS;
CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbBIC HOPMBI U IIEHHOCTH;
OCO3HaHUE JMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro; OTBETCTBEHHOE OTHOIICHUE
K CBOMM POJHMTENSAM, CO3aHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHATHS UEHHOCTEM CEMEWHOM MXWU3HU B COOTBETCTBMU C TPAAULUSIMU HapOAOB
Poccuun;

4) acTeTHyuecKoro BOCHUTAHMS:
3CTETHYECKOE OTHOMIEHHE K MHpY, BKIIOUas SCTETHKY OBITA, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHONMIECHHIA;
IIOHUMAHHUEC SMOIIMOHAJIBHOT'O BO3H€I>1CTBI/I$[ JKUBOH npupoabl U ee OEHHOCTH, T'OTOBHOCTH K
CaMOBBIPKEHHUIO B PA3HBIX BHIAX HCKYCCTBA, CTPEMIIEHHE MPOSABIATh

KadyeCTBa TBOp‘IGCKOfI JIUMYHOCTH,

5) ¢usnueckoro BocnuTaHHs, (GOPMHPOBAHHS KYJLTYPbl 310POBbS H JMOLHOHAJBLHOIO
OJ1aronoJryums:

NIOHMMaHWE W pealn3alus 370poBoro u Oe3zomacHoro oOpas3a >KU3HU (310pOBOE IHMTaHUE,
cOONIOZICHNE TUTMEHMYECKUX MpaBWJI U HOPM, cOalaHCUPOBAHHBIM PEXHUM 3aHATHUH MU OTAbIXA,
perynsipHas gu3uyeckas akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOI'O 1 KOMIIETEHTHOI'O OTHOILEHUS K
coOCTBEHHOMY (PM3MUECKOMY U ICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHHUE LIEHHOCTH IMpaBWJI UHIUBUAYAIbHOIO U KOJUIEKTUBHOIO OE€30MAaCHOTO MOBEACHUS B
CUTYaIUsX, YIPOXKAIOIINX 3/I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TIOCIEJACTBUI W HENPUITHS BPEIHBIX TMpPUBbIUEK (YHOTPEOJEHUS aIKOIoJs,
HapKOTHKOB, KYpPEHHUS);

6) TpynoBoro BocnuTaHuS:
TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10I00HE;
TOTOBHOCTh K AaKTHBHOM JAESTEIbHOCTH TEXHOJIOTMYECKOM M COIMaJIbHOM HAampaBiIeHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIJIAHUPOBATH M CAMOCTOSATEIHHO BHITIOTHATH TAKYIO JIEATEIbHOCTH;
UHTEpEC K pa3ndHbIM cdepaM NpoPecCHOHATbHON JAESITEeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIE KU3HCHHBIC TIIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH KU3HH;

7) 7KO0JI0THYECKOro BOCIUTAHMS:

AKOJIOTMUECKU I1eJIecCO00pa3HOe OTHOILIEHHE K MpHpOJAe KaK HCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMS;

MOBBILIIEHUE YPOBHS SKOJOTUYECKON KYIbTYPhI: MPHUOOPETEHUE OTBITATUNIAHUPOBAHUS MTOCTYIIKOB
Y OLICHKH MX BO3MOXXHBIX IIOCJIEICTBAN JUISl OKPYKAIOIIEN CPEbL;

OCO3HaHUe TT100aTHbHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U IyTel UX pelieHus;

CIOCOOHOCTh HCIIOJIb30BATh MpUOOpeTaeMble NMPU U3YyYEHUH OMOJIOTUU 3HAHHS U YMEHHUS MpH
perieHun mpoosieM, CBS3aHHBIX C paAllMOHATBHBIM TPHPOIOIOIH30BaHUEM (COOIOIEHNE TPaBHII



NIOBEJICHUSI B IIPUPOJIE, HAIIPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHSI B HKOCHCTEMAax, OXpaHy BHJIOB,
IKOCcHCTEeM, Orochepsl);

aKTUBHOE HENPHUATHE NEHCTBUM, NMPUHOCALIMX BPEI OKPYKAIOIIECH IPUPOIHOM cpene, yMEHHe
IIPOrHO3MPOBATh HEOJArONPUSITHBIE IKOJIOTMYECKUE IOCIEACTBUS NPEINPUHUMAEMBIX IEHCTBUI U
IPEeIOTBpalIaTh UX;

HaJIM4Yu€ Pa3BUTOIO OSKOJOTMYECKOI'O MBIIUIEHUS, OSKOJOTMYECKOW KYJIbTYpBl, OIBITA
JESATEIbHOCTH 3KOJIOTMYECKON HAaIIPaBJIEHHOCTH, YMEHUS PYKOBOACTBOBATHCAMMHU B 1103HABATEIBHOM,
KOMMYHUKaTUBHOM ¥  COLMAJIBHOM  IIPAaKTUKE, TOTOBHOCTM K YYacCTHUIO B IIPAKTUYECKOH
JESTEIIbHOCTH 3KOJIOTMYECKON HallpaBIE€HHOCTH;

8.) HEHHOCTH HAYYHOT'0 IO3HAHNS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKU U OOILECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O Ha JUaJIore KyJIbTyp, CHOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTa B MOJIMKYJIbTYPHOM MHPE;

COBEpLICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOM KyJIbTYpbl KaK CpPEICTBAa B3aUMOACHCTBHS
MEXY JIFOAbMU U ITO3HAHUS MUDA;

[IOHUMAaHUe crneuupuKy OHOJOrMHM KaK HayKd, OCO3HaHusi €€ ponu B (OPMHPOBAHUM
pPalMOHATIBLHOTO  HAYYHOI'O  MBIILJICHUS, CO3/1aHUU L[E€JIOCTHOTO NpeJCTaBICHUs 00
OKpYKalolleM MHpe KaK O €IWHCTBE MPHUPOJBI, YEIOBEKAa M OOIIECTBAa, B TMO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH POo0JIeM COXpaHEHUsI IPUPOJHOIO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUISI COBPEMEHHON HMBUIIM3ALNU: 00eCIIeueHs] HOBOTO
YPOBHSL pa3BUTHUSI MEAMLMHBI, CO3JAHHUE INEPCHEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pelIaTh
pecypcHble TIpoOJieMbl pa3BUTHUsI YEJIOBEYECTBA, IIOMCKAa INyTed BbIXOAA U3 IJI00AJIbHBIX
IKOJIOTHYECKUX TpodjeM M oOecreueHHs NepexoAa K YCTOHYHMBOMY pa3BUTHIO, PAalMOHATIHLHOMY
UCIIO0JIb30BaHUIO IPUPOAHBIXPECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUM OHMOJOIMYECKMX 3HAHUM B IeNAX IOBBILIEHHUS OOLIei
KyJbTYpbl, €CTECTBEHHO-HAyYyHOH TIpPaMOTHOCTH, KaK COCTaBHOMH 4acTH (DyHKIIMOHAJIbHOU
IPaMOTHOCTH 00yJaromuxcs, GopMUpyeMoi IPU N3y4EeHUHONOIOTHH;

MIOHUMAaHUE CYITHOCTH METOIOB MIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,COCOOHOCTH
UCIIOJIb30BaTh IMOJIydyaeMble 3HaHMS Ui aHalu3a M OOBACHEHMs SIBJICHUN OKpYXKAIOIIEro MHpa U
OPOUCXOJAIIMX B HEM M3MEHEHUIl, yMeHHe JelaThb OOOCHOBAaHHBbIE 3aKJIIOYEHHS Ha OCHOBE
Hay4YHbIX (aKTOB M MMEIONIMXCS JaHHBIXC LENbIO MOJYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO UCIOJB30BaTh OMOJIOTMYECKUE 3HAHUSA Ui PELIeHUs IpoOaeM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE IIEHHOCTH HAy4HOM JESATEIBHOCTH, T'OTOBHOCTb OCYIIECTBISTh IPOEKTHYIO H
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMOOOPa30BaHMIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAaHUH MO0 OMOJIOIUU B COOTBETCTBHUHU C )KU3HEHHBIMH MOTPEOHOCTSIMH.

MeTtanpeaMeTHble pe3yJbTaThl

MeranpeameTHble pe3ysbTaThl OCBOEHMsSI y4yeOHoro rmnpenMera «buosorus» BKIIIOYAIOT:
3HauMMble  JUI1  (GOPMHUPOBAHHUS  MHMPOBO33PEHHS  OOy4aroUMXcs  MEKIUCIHUILUIMHAPHbBIE
(MeXnpenMeTHbIe) 0OleHayyHbIe MOHATHUS, OTpa)arollhe IEeOCTHOCTh HayYHOW KapTHUHBI MUpa U
cneun UKy METOI0B ITO3HAHMSI, UCTIOIb3YEMBIXB €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHs, IBICHHE,
npolecc, CHUCTeMa, Hay4yHbld (aKT, MNPUHLUI, THUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCIIEJOBAHHUE,

HaOJIO/IeHue, W3MEpPEeHHe, OKCIEPUMEHT U JApPYrux), YyHHUBEpcajbHble YdeOHble JeHCTBUA
(mo3HaBaTenbHbBIE, KOMMYHUKAaTHBHBIE, pETyJIsATHUBHBIE), obecneuuBaiomme (HopMupoBaHue
(GYHKIIMOHAJIBHOW TPaMOTHOCTH M COLMAJIbHOM KOMIETEHIIMH OOYyYarolMXcs, CIOCOOHOCTb
00y4aroluXcsl UCIOJIb30BaTh OCBOCHHbBIE MEXAUCHMILIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSA U



YHUBEpCaJbHbIC YUeOHbIC ICHCTBUS B TO3HABATEIBHON M COLIMATBHOMN MPaKTHKeE.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe IeiiCTBUS
bazoBbie nornueckue 1elcTBUS:

CaMOCTOSITENILHO  (POPMYIHpPOBaTH M aKTyalIM3MpPOBATh MpoOJIeMy, paccMaTpuBarh &
BCECTOPOHHE;

WCII0JIb30BaTh MPU OCBOCHUM 3HAHMM MPHUEMBI JIOTHUYECKOTO MBIIUICHUS (aHaJIU3a, CUHTE3a,
CpaBHEHUs, Ki1accuukamnuu, 0000IICHNs ), PACKPBIBATH CMBICT OMOJIOTUYECKUX TOHATHH (BBIIEISTH
UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBS3U C APYTUMU MOHITUSIMH);

ONpelesaTh UEIN JAEITeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JIOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHITHS AJ11 00bSICHEHUS (PAKTOB U SBJICHUI KUBOUIIPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, EAYKTUBHBIE, 10 AaHAJIOTHH), BBISBISAThH
3aKOHOMEPHOCTH WM TIPOTHUBOPEYHSI B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITHpPOBATH BBIBOABI H
3AKITHOYEHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JIA MPEACTaBICHUSI CYIIECTBEHHBIX CBS3EH U
OTHONIICHUN B HM3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUYHI Pa3sHOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHUsS MPOOIEMBI C YU4ETOM aHaIM3a WMEIONTUXCS MATCPUATBHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YyJbTATOB LEJSAM,
OIICHUBATH PUCKH MOCIEACTBUHN JAEATEIHHOCTH;

KOOPJIUHUPOBATh W BBIOJNHATH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS,

pa3BUBATh KPEATUBHOE MBIILICHUE TTPH PEUICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ncciienoBarenbckmne 1eHCTBUA:

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIILCKOW W TIPOCKTHOW JCSTEILHOCTH, HABBIKAMH
pazpeiieHusi mpodieM, CIOCOOHOCThIO W TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHUCKY METO/IOB
peLIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOI0OB [TO3HAHMS;

HCIIOJIb30BAaTh PA3JIUYHBbIE BHUIBl JEATEIBHOCTH II0 IIOJYYEHHIO HOBOI'O 3HaHUA, €ro
MHTEPIIPETAlMK, TPEOOPA30BAHUIO U MPUMEHEHHIO B Y4YEOHBIX CHUTYallUsX, B TOM 4YHCIIE MpH
CO3JJaHUU YU4E€OHBIX U COITUATBHBIX TPOEKTOB;

(dhopMUpOBaTh HAYYHBIA THUI MBIIUICHUS, BJIAJIETh HAYYHONH TEPMHUHOJIOTHUEH, KIIOUYEBBIMU
MOHATUSIMHA U METOJIAMMU;

CTaBUTh W (POPMYIHpPOBATh COOCTBEHHBIC 3aJaydl B 00pa30BaTENbHON NEATENBHOCTH U
JKU3HCHHBIX CUTYallUsIX;

BBISABJIATh NPUYHMHHO-CICACTBCHHBIC CBA3HU U aKTYyaJIM3UPOBATH 3aJlavy, BBIABHUIaTh TUIIOTC3Y
€€ pelIeHus, HaXOIUTh apryMEHTHI JUJISl IOKa3aTeIbCTBA CBOMX YTBEPIKICHUI,3a/1aBaTh apaMeTpPbl
U KPUTEPUU pPELICHUS;

AHAJIIM3UPOBATDH MOJYYCHHBIC B XOJAC PCHICHUSA 3ada4u PE3yJIbTaTbl, KPUTHUYCCKU OLCHHUBATH
UX JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3BMEHEHHUE B HOBBIX YCIIOBUSX;

AaBaTb OLCHKY HOBBIM CHTYyallMsAM, OLICHUBATH HpI/IO6peTéHHI)II>'I OIIBIT, OCYHICCTBJIATH

I[eJICHaINPaBJICHHBIHN MTOUCK MIEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBHUS
B IpOo(heCCHOHATBEHYIO CPENy;

YMETH MEPEHOCUTDH 3HaHUA B TIO3HABATCIIbHYIO U MPAKTUYCCKYIO

00JacTHKU3HEACSITETFHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JacTei;

BBIIBUTATh HOBBIE UJCH, IPEIaraTh OPUTHHAIBHBIE TOIXO0/IbI U PEIICHHUS, CTABUTHIIPOOIEMBI
Y 33J1a4yy, JOMYCKAIOIINE aJIbT€PHATUBHbBIC PEILICHMUS.

Patora ¢ unopmanmeii:
OPUEHTHPOBATLCS B Pa3IMYHBIX HCTOYHUKAX HHpopManuu (Tekcre ydyeOHOro mnocolus,



HAYYHO-TIOMYJIIPHOW JTUTEpaType, OMOJOTHYCCKHX CIIOBApsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax pmaHHBIX, B VHTepHere), aHANIM3UPOBaTh HWHOOPMAIIMIO PA3IMYHBIX BUIOB H (hopm
MPEJICTABICHUS, KPUTUYECKH OIICHUBATH €€ JOCTOBEPHOCTH MHETTPOTUBOPEUYNBOCTD;

(GbopMyIHpOBaTh 3aNpoChl M TNPUMEHATH pa3IMYHbIE METOJAbl TPU IOWCKE H OTOOpE
Ouostornueckoi MHGpopMaIuK, HeOOXOIUMOH JIJIs1 BEITIOJIHEHHS yUeOHBIX 3a]1a4;

npUOOpeTaTh OIBIT WCIOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX —TEXHOJIOTHIA,
COBEPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O MCIIOJIb30BAHHS PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpAaTh ONTHUMaldbHYIO (OpMy TpeacTaBiICHUs OHOJIOTHUYECKOU
uHpopmaruu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

WCIOJIb30BaTh HAY4YHBIM S3BIK B KAadeCcTBE CpEICTBA TpH paboTe ¢ OUOIOTHYECKOM
uH(poOpMaIMel: TPUMEHATh XUMUYECKHE, (PU3UYecKre W MaTeMaTUYeCKWe 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHATypy, HOMEHKIIATYpy, HCIONb30BaTh U MPEoOpa3oBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH,

BJIAJICTh HAaBBIKAMHM pPAClO3HABaHWUsA W  3amUThl  HHOpMawu, WHPOPMAIMOHHON
0€30MacHOCTH JINYHOCTH.

KoMMyHHKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC NECUCTBUS

Oo0menue:

OCYIIIECTBIISITh KOMMYHHMKAIlUM BO BceX cdepax JKWU3HU, AaKTHMBHO Y4YacTBOBAaTh B
TUAJIOTe WM JHUCKYCCHUH II0 CYIIECTBY OOCyKJaeMol TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHUSI OTHOCHTEIBHO BBINIOJHCHHUS MpeUIaraeMoil 3ajJadyu, YYUTHIBATh
MHTEPECHI U COTIACOBAaHHOCTb MO3UILIUHI APYTrUX YYaCTHUKOB AUAJIOra WIA JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIC CPEICTBA OOIICHUS, TIOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HHUKHOBEHHSI KOH(IMKTHBIX CUTYAIMi, YMETh CMSATrYaTh KOH(IIMKTBI U BECTH
MIEPETOBOPHI;

BIQJCTh PAa3IMYHBIMU CIIOCOOAMH OOIICHUS M B3aUMOJCHCTBHS, MOHUMATh HaMEPECHHS
NPYTUX JIOJICH, TPOSIBISATh YBaXKHTEIBHOE OTHOIICHHWE K COOCCEIHHKY MB KOPPEKTHOW (hopme
(GOopMyIMPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO MU3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIE30BAHUEM SI3bIKOBBIXCPE/ICTB.

CoBMecTHas 1eAATEJILHOCTD:

MOHMMaTh M MCIIONIb30BaTh MPEUMYILECTBA KOMaHAHON M HMHIUBUAYaJbHOW palOOThI MpH
pelieHny OuoJIornyYecko mpoOaemMbl, 00OCHOBBIBaTH HEOOXOIMMOCTbh NMPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEHUCTBUS MPH pelIeHNH Y4eOHO! 3aauu;

BBIOMpATh TEMATUKy M METOJAbl COBMECTHBIX JAECUCTBUH € Y4YETOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4IEHA KOJUIEKTHBA,

IIPUHUMATDH LIEIH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHHUPOBATH ACHCTBUS
110 €€ TOCTH>KEHHIO: COCTAaBJIATh IUIAH IEUCTBUM, PACTIPEIENIATh POJIM ¢ YYETOMMHEHHUN yJ4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIAa U KAX/IOT0 yYaCTHUKA KOMAH[Ibl B OOLIUI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLIEHWBATh WJIEM C TO3UIMM HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISTH MO3UTUBHOE CTPATETUUYECKOE MMOBEJACHHUE B PA3JIIMYHBIX CUTYAIUSIX, TIPOSBIATh
TBOPYECTBO U BOOOpakeHHe, ObITh MHUITHATUBHBIM.

PeryasituBHble yHUBepca/ibHbIe y4eOHbIe JelCTBHA

Camoopranuzanms:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHWS JJS BBIABICHUS MNpoOleM U UX pELIeHUs B
KU3HEHHBIX M YU€OHBIX CUTYalMsX;

BbIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIeNIeBbleé U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOILIEHUIO K >KUBOW IPHUPOAE, CBOEMY 3J0POBBIO M 3/10POBBIO
OKPYXKarOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATh TO3HABATENbHYIO JI€ATENIHOCTh, BBISBIATH NPOOIEMBI,



CTaBUTH U (popMyIHpPOBaTH COOCTBEHHBIC 3a7]a4l B 00PAa30BATEIBHON JAEITEILHOCTU U JKU3HEHHBIX
CUTYyaLHsIX;

CaMOCTOSITENIHO COCTABJIATH IUIAH PEUICHUs MPOOIEMBbI C Y4ETOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOT0 IIpEeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHU;

JenaTb OCO3HAHHBIA BBIOOp, apryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peLIeHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUIIUU B pasHBIX O0O0JIACTSIX
3HAHUU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHTYal[UsiM, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMM IO3HABATENBHON pedIieKCHMM KaK OCO3HAHUSI COBEPILIAEMBIX ICHCTBUN U
MBICJIMTCJIIBHBIX ITPOUCCCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I, HCII0JIBb30BATh HpI/IéMBI pe(l)JIGKCI/II/I JIIs
OLICHKH CHUTYalllH, BHIOOpa BEPHOT'O PEILIECHUS;

YMCTb OLCHHBATH PUCKW KU CBOCBPEMCHHO IIPpHMHUMATb PCHICHUA II0 HUX CHHXXCHHUIO,

MIPUHUMATh MOTHBBI U APTYMEHTBI JPYTUX MPU aHAIHU3€E PE3YJIbTaTOB JIEATEIbHOCTH.

IIpunsiTue cedst U Apyrux:
NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKHU U JIOCTOWHCTBA;
IPUHUMATh MOTHBBI M apTYMEHTBI APYTUX [IPU aHATIHM3€E PE3YJIbTAaTOB IESTEIbHOCTH;IPH3HABATD
CBOE TPaBO U MPABO APYTUX Ha OIMINOKH;
pa3BUBaATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUH APYTOTO YEIOBEKA.

IIpenmeTHbIe pe3yabTaThI
[IpenMerHble pe3ynbTarhl ocBoeHus nporpammbl COO mo Ouonoruu Ha 6a30BOM ypOBHE

BKJIIOYAIOT crieruduyeckue 1 yueoHoro npeamera «buonorus» HayuHble 3HaHUS, YMEHHUS U
crocoObl  JEWCTBUH MO  OCBOEHHUIO,  MHTEpHpETalud U MpeoO0pa30BaHUIO 3HAHWN, BUIbI
JESITEIbHOCTH IO TOJIYYEHHUI0O HOBOTO 3HAHWSA W NPUMEHEHHWIO 3HAHUI B Pa3MUHBIX Y4eOHBIX
CUTYallUsX, a TAK)KE B pEaJbHBIX JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme
IpeIMETHBIE PE3yIbTaThl IPEICTABICHBI 110 T0/1aM 00Y4YEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yuebHOoTro npeamera «bruomorus» B 10 kiacce
JIOJIKHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe€ M POJM OHOJOTMM B CHCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAY4YHOTO MMPOBO33pPEHHSI, O BKJIaJle POCCUMCKUX U 3apyOeKHBIX yUEHBIX- OMOJIOrOB B Ppa3BUTHE
O6uonornu, (QYHKIMOHAIBHOM TI'PaMOTHOCTH 4EJOBEKa ISl PEIIeHHUs KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATh COJEp’KaHHE OMOJIOTMYECKUX TEPMHUHOB M TOHSATHH: JKU3HB, KIIETKA,
OopraHusM, Merabosin3M (OOMEH BEIeCTB U MpeBpallleHHe YHEPTUN), TOMEOCcTa3 (caMoperysnus),
YpOBHEBas  OpraHM3alus  KUBBIX  CHCT€M,  CAMOBOCIpPOHM3BEACHHE  (pEHpOyKIIHs),
HaCJIECTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE;

yMEHHE u3Jlaratb OWOJIOTMYECKHe Teopuu (KJIETOYHas, XPOMOCOMHasi, MyTallMOHHa,
[EHTpallbHasl JlorMa MOJeKyJsipHoi Ouonoruu), 3akoHsl (I. Mengens, T. Moprana, H.U.
BapunoBa) u yueHus (0 LEHTpax MHOT00Opa3usi U MPOUCXOXKAEHUS KyIbTypHbIX pactenuit H.U.
BaBunoBa), omnpenenarts rpaHulbl UX NPUMEHHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJeTh METOJAAMU  HAy4yHOro TMO3HaHWA B  OHoNOruu: HaOmIoIeHHE U
ONMCAHNE KUBBIX CHCTEM, MPOILIECCOB M SIBICHUN, OpraHU3alysl U MPOBEJCHHE OMOJIOTHYECKOTrOo
HKCIIEPUMEHTA, BBIIBI)KEHUE THIOTE3bl, BBIABIEHUE 3aBHCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TMOJIYYEHHBIX pEe3YylIbTaTOB, HCIOJb30BAHHBIX HAYUYHBIX TOHATH,



TEOpUH W 3aKOHOB, YMEHHE [EJIaTh BbIBOJBI HA OCHOBAHUH IIOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIACIATH  CYIIECTBEHHbIE  IPU3HAKM  BUPYCOB,  KIETOK  IPOKApUOT U
HYKApPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHa
BEIIECTB M MPEBpallleHUs] HHEPrUM B KIETKe, (OTOCHHTE3a, IIACTUYECKOIO u
JHEPreTHIECKOro oOMeHa, XEMOCHUHTE3A, MUTO3a, ME€HO03a, OIUIOJOTBOPEHHS,
Pa3sMHOXKEHUs, MHIUBUIYaJIbHOIO Pa3BUTHS OpraHu3Ma (OHTOI€He3);

YMEHUE NPUMEHSTh MOJY4YEHHbIE 3HAHUSA A OObACHEHHs OMOJOrMYECKHX IPOLECCOB U
SIBJICHUM, U1 MPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM >KM3HHU C IETbI0 00eCreueHus
0€30I1aCHOCTH CBOETO 370POBbs U 310POBbsl OKPYKAIOLIUX JIIOJEH, COOIIOAEHUSI HOPM I'PaMOTHOTO
MOBEJICHUS B OKpYKAIOUIeW NPUPOJHON cpene, MOHUMAaHuE HEOOXOJMMOCTH MCIIOIb30BaHUS
JNOCTIDKEHUH ~ COBpeMEHHOM  Ouosorum M OMOTEXHOJOIMH Ui pallMOHAIBHOIO
IIPUPOIONOJIB30BAHUS;

YMEHHE pelaTh 3JEMEHTapHble TIEHETHYEeCKHE 3aJaud Ha MOHO- U JUTHOpHUAHOE
CKpEeLIMBaHKE, CLEIUICHHOE HaclleloBaHHE, COCTaBJIATh CXEMbl MOHOTHOPUIHOIO CKpEIIMBAHUS
JUIsL TIpEe/ICKa3aHusl HacleJ0BAHUS IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJHATH J1a00OpaTOpHble M IpPAaKTUYECKHE paboThl, COOIIOAATh MpaBWia IpU
pabote ¢ y4eOHBIM U Ta0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHUYECKH OICHMBATh M HWHTEPIPETUPOBATH HH(GOPMAIHMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIOYAIOIIYI0 IICEBJAOHAyUHblE€ 3HAHMSI W3 pa3IMYHbIX HCTOYHUKOB (CpeacTBa
MaccoBOW WH(GOpPMAIMK, HAYYHO-TIOMYJISAPHBIE MaTEepPHajbl), STHUYECKUE ACIEKThl COBPEMEHHBIX
UCCIIIOBaHUI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTUY;

yMEHHE cO037aBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHblE COOOIIEHHs, 00001mas
OMOJOrNYECKYI0 HH(POPMALINIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh NOHSITUUHBIN
anmnapar OMOJIOIHH.



Temaruuyeckoe NIAHUPOBAHUE

No HanmenoBanue Koin-Bo
/Tl |pa3JesioB U TeM y4eOHOro| YacoB [IporpammHoOe copepxanue OCHOBHBIE BU/IBI
rnpeamera JIESITEIIBHOCTU O0YYarOIINXCs
Tema 1. bruonorus kak Hayka
1.1 |buomnorus B cucreme Hayk |1 buonorus kak Hayka. CBsizu IPackpsiBaTh comepkanme
Oronorun C OOIIECTBEHHBIMH,  TEPMHHOB U TIOHSTHH: HAYYHOE
TEXHUYECKUMH U IPYTUMHU MHUPOBO33pEHIE, HayuHasI
€CTEeCTBEHHBIMH HayKaMH, KapTHHA MUPA, HAYYHBIH METOZ,
(dbumocodueit, penurneit, STUKON, [TUIOTE3a, TCOPUS, METOIBI
HCTETHKOM U mpaBoM. Ponb MCCIIeIOBAaHMSL.
Omosornm IXapaKkTepru30BaTh OMOIOTHIO KaK
B ()OPMHUPOBAHUU COBPEMEHHOM  [HAyKy, €€ MECTO U POJIb Cpean
Hay4yHOH KapTHHBI MUpa. CHcTeMa [IPYTHX €CTeCTBCHHBIX HayK.
OMOJIOTUYECKUX HayK. [Nepeuncnare pa3aenbl OMOIOTHH
/lemoHCTpauuu: B COOTBETCTBUE
[loptpetsl: Y. Japsun, I. C 00bEKTaMU U3yUYECHUSI.
Mennens, H. K. Konb1ios, JIx. Ha3piBaTh BaKHEMIIME OTpaciu
'Yorcon u @. Kpuk. Tabnumpt 1 [0MOJOTHYECKUX 3HAHUHA U
cxeMbl: «MeTozbl O3HAHUS 3agadu, CTOSIIME Iepes
PKUBOM MTPUPOIB» ononorueii XXI B.
1.2 |MeTonbl mo3HaHus xuBoi |1 MeTo b1 TO3HAHUS KUBOM IPackppIBaTh coaepkaHue
[IPUPOBL npupozs! (HabIroneHue, TEPMUHOB Y TOHATHUH: HAyYHBII
SKCIIEPUMEHT, ONMCAaHNE, METOII, METO/IbI CCIICIOBAHUS.
n3MepeHne, KiacCuQuKanms, IXapakTepru3oBaTh OCHOBHBIE
MOZETMPOBAaHUE, CTATUCTUYECKAS! [METOBI
00paboTKa TaHHBIX). TTO3HAHUS KUBOU MTPHPOIBL:
/lemoHCTpanuu: HaOMI0IeHUE, DKCIIEPUMEHT,
TabnuIip! 1 CXeMBI: «MeTombI OIMCAHNE, U3BMEPEHNUE,
MO3HAHUS XKUBOM IPUPOABI». KJaccupukanys,
UlabopaTopHbIe U IPaKTHYECKHE |MOJCITUPOBaHUE,
paboThI: cTaTucTU4eckas oopaboTka
ITpakTuueckas padora Ne 1. TaHHBIX
«Hcnonp30BaHKe pa3IMYHbIX
METOJIOB MPU U3YUCHUH
OMOIOTHYeCKHUX
00BEKTOB
HTOro0 4acoB 1o Teme 2

Tema 2. JKuBble cCCTEMBI U UX OpraHU3aIH

2.1

bronoruyeckrue CUCTEMBI,
ITPOIIECCHI U MX U3YUCHHE

1

PKuBble crcTeMbl (OMOCHCTEMBI)
KaK IpeAMeT U3y4eHHs] ONOJIOTHH.
OTnu4ne KUBBIX CHCTEM

OT HEOPTaHUYECKOM MPUPOABI.
CBoiicTBa OHOCHUCTEM U UX
pasHooOpasue.

'YPOBHHM OpraHHU3auy OMOCUCTEM:
MOJIEKYJISIPHBIH, OPTraHOUIHO-
KJIETOYHBIN, OpPraHU3MEHHBIH,
MOy IIHOHHO-BUIOBOH,
HKOCHCTEMHBIH (O10-
reOLeHOTUYECKHI), OMOChEepHBIH.
Haykw, n3ydaroriue 61oCcucTeMbl
Ha pa3HbIX YPOBHIX OPTaHU3aIINH.

[PackpsIBaTh conepkaHue
[TEPMUHOB U TOHATHIA: CUCTEMA,
OroJIornyeckasi CucTeMa,
DIIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KUBBIX
crcTeM, OOMEH BEILIECTB,
[Pa3MHOXKEHHE, POCT, pa3BUTHE,
HACJICZICTBEHHOCTb,
M3MEHYUBOCTh, Pa3paXKHUMOCTh,
PHEPro3aBHUCUMOCTh, YPOBHH
OpraHu3aluu )XU3HU
(OnocucTem).
IXapakTepr30BaTh IPUHIUIIBI
OpraHu3aIi OUOCUCTEM:




/TeMoHCTpanuu:

Tabmuier 1 cxembl: «OCHOBHBIE
MPU3HAKY KU3HU», « YPOBHU
OpraHU3alUy KUBOUTIPUPOIBD.
Monens monexyasl JJHK

OTKPBITOCTH, BBICOKAsI
[YTIOpSITI0YEHHOCTbD,
CaMOPETYIISIIHS, HePAPXUIHOCTb.
[MepeunciaTh yHUBEpCAIbHBIC
CBOMCTBA >KMBOTO: €UHCTBO
XMIMHYECKOTO COCTaBa,
[pa3ApasKUMOCTb, ABHKCHHUE,
roMeocTa3, pocT M Pa3BUTHE,
HACJIEZICTBEHHOCTD,
M3MEHYUBOCTb, BOJFOLIUS
(mpucniocobieHue

K M3MEHSIOIIIMCS YCIOBHSM).
[TpuBOIUTE IPUMEPBI OHOCUCTEM
[Pa3HOTO YPOBHSI OpTaHU3aINU U
CPaBHUBATH MTPOSIBIICHHS CBOMCTB
PKMBOTO HA Pa3HBIX YPOBHSIX.
IXapakTepru30BaTh OCHOBHBIE
MPOLIECCHI, MPOTEKAIOIINE B
OmocucTemax:

0OMEH BEIIECTB U NPEBpaIlicHUE
PHEPTUH, CAMOBOCIIPOU3BE/ICHUE,
CaMOpETyYJISINs, pa3BUTHE.
CoOmtonaTh mpaBuia 6epeKHOTO
OTHOILIEHUS K JKMBOUW MPHUPOJIE

Htoro yacoB no teMe

1

Tema 3. XuMu4ecKkuid COCTaB U CTP

OCHHC KIICTKH

3.1 X IMHAYECKHIT COCTAB
KJIeTku. Boga n
MUHEPAITbHBIE COTH

1

XUMUYECKUN COCTAB KIIETKU.
XUMHUYECKHE FIEMEHTHI:
MaKpO3JIEMEHTHI,
MHUKpPOAJIEMEHTHL. Bona u
MUHEpaJIbHbIC BEIIECTRA.
DYHKIMK BOJBI U MHHEPAJIbHBIX
BerecT B kietke. [lomaepxanne
0CMOTHYECKOTO OaaHca.
JlemoHCTpauu:

/Tuarpammebl: «Pacnpenenenue
XUMHYECKHX JJIEMEHTOB B
HEXUBOH IPUPOLIE,
«Pacmipeienenrne XUMHIECKAX
AIIEMEHTOB B )KHBOU IPUPOJIE.
TaOJIHULbI U CXEMBIL:
«Ilepuonanueckas Tabnuia
XUMHYECKHX 3JIEMEHTOBY,
«CTpOeHHEMOIEKYITBI BOJIBDY

[PackpbIBaTh conep:kaHue
TEPMUHOB U IIOHSATHA:
PIIEMEHTHI-OMOT€HBI,
MaKpO3JIEMEHTBHI,
MUKPO3JIEMEHTBI; MUHEpaIbHbIE
BEIIIECTBA, MOJIEKYIIa

BOZIbI KaK JTUIIOJIb, BOIOPOAHBIE
CBSI3U; TUAPODUITBHBIE 1
rUIpoOOHEIC BEIIECTRA.
Jloka3bpIBaTh €ANHCTBO
PIIEMEHTHOT'O COCTaBa KaK OIHO
13 CBOMCTB KHUBOTO.
Pacnpenensts Xumuueckue
PIIEMEHTHI

MO IpyIIaM B 3aBUCUMOCTH OT
KOJIMUYECTBEHHOTO
MpEACTaBUTEIbCTBA B
OpraHU3Me; XapaKTepru30BaTh
[POJTb OT/AETHHBIX JIEMEHTOB.
BBISABIATH CBA3b MEKAY
COCTaBOM,

CTPOEHHEM MOJIEKYIIBI
XUMHUYECKOTO COEIMHEHNUS U €T0

(OYHKUMSIMH B KJIETKE




3.2

benku. CocTaB u CTpoeHUE
OenkoB

=

benku. CoctaB u cTpoeHuE
0enkoB. AMUHOKHCIIOTBI —
MOHOMEPBI OEIIKOB.
He3aMeHUMBIC U 3aMEHUMBIC
AMUHOKHCITOTHI.
IAMHUHOKHUCJIOTHBIN

cocTaB. YPOBHH CTPYKTYPHI
0eTKOBOI MOJIEKYITBI (TIepBUYHAS,
BTOPUYHAS, TPETUIHAS U
YEeTBEPTHUYHAS CTPYKTYpa).

X UMHUECKUE CBOMCTBA OEIKOB.
buonornyeckne QyHKIINN OSITKOB.
JlemoHCTpanuu:

Tabmunp! u cxemsl: «CTpoeHHe
MOJIEKYITBI OeITKay.
OGopynoBaHUe: CBETOBOM
MHUKPOCKOI, MUKPOTIPENapaThl

PackpeIBaTh comepkanue
TEPMHHOB ¥ MIOHATHII: OeNKH,
[TOJTMMEPHI, MOHOMEPBI,
AMHHOKHUCIIOTHI, TIENTHIHAS
CBSI3b, TIOJTUIICITHI,
TIeHATypaITHSL.
IXapakTepru3oBaTh OEITKU Kak
KJIaCcC OPraHMYECKUX
COCTUHCHUH;
KJIaccU(UIMPOBATh UX TI0
CTPOCHUIO (II00yNApHEIE U
(huOpHILIIpHBIC OCIIKH),
MEePEUnCIIATh U XapaKTepU30BaTh
(byHKIUN OETKOB

3.3 DepMEHTHI — 1 DepMeHTHI — OMOTIOrHYECKHE IPackpriBaTh conepxkanue
Ouonoruueckue KaTaJINU3aTOPbI. TEPMUHOB U TTOHATHI:
KaTau3aTophl CrpoeHue pepMeHTa: aKTUBHBIN  [(hepPMEHTBI, aKTHBHBIN LICHTD,

LEHTP, CyOcTpaTHast cyOcTpaTHas CieHu(pUIHOCTb,
CIIETU(PUIHOCTD. KO(EpMEHTBI, OEIKH-aKTHBATOPHI
Kodepmentsl. BuramuHBI. 1 OETTKU-MHTUOUTOPHI.
OTtnruust pepMeHTOB 'YkazpiBaTh OTIINYHSL (PEPMEHTOB
0T HEOPTaHUYECKUX OT HEOPTaHUYECKHUX
KaTaau3aTopoB. JleMoHCcTpanmu:  [KaTanu3aropoB. OOBICHSITH POIb
Tabmunp! u cxemsl: «CTpoeHne  (hepMEHTOB
(bepmeHTay. B (D)YHKIIMOHHUPOBAHUH KHBBIX
OO6opynoBaHre: 00OPYIOBaHHE  [CUCTEM, B IPOMBIIIIICHHOCTH, B
1T IpOBEICHUST HAOMIONEHNH, MEIUIIIHE,
M3MEPEHNMN, SKCTIEPUMEHTOB. B [IOBCEIHEBHOM KU3HU
UlaGopaTopHble U IPaKTUYECKHE [deIOBEKa
paboTHI:
UlaGopatopHast padora Ne 1.
«3y4yeHue KaraauTHYeCKOM
AKTUBHOCTH (DepMEHTOB (Ha
nprMepe aMuiIas3bl
WJTH KaTaJia3bl)y

3.4 'YrneBozp!. Jlunuapt 1 'YriieBoabl: MOHOCAXapUIbl PackpbIBaTh comepxanue

(rroxo3a, pudo3a u
Ime3okcupr003a), Tucaxapuabl
(caxapo3sa, JIakT03a) U
MmoJucaxapu sl (Kpaxmant,
[JTUKOTEH, IIEJITI0I032).
buonoruueckue GyHKIUH
yTI1eBo0B. Jlumubt:
TPUTITAIEPUIBI, (HOCQOTHUITHIBI,
CTEpOMIBI.
I'uapodunbHO-THAPOPOOHEIE
cBolicTBa. buonorunueckue
(YHKITUH JTHITHIOB.

CpaBHEHHE YIIIEBOIOB, OCITKOB U
ITUTIHIOB KaK UICTOUHUKOB
SHepruu. JleMoHCTpaluu:
TaOauLBl U CXEMBI: «YTIIEBOALI»,
«JIunuaen.

ObopynoBanue: 000pynoBaHUE
ITJ1sT TIpOBEICHUST HAOIIOMECHUH,

HBMCPCHHﬁ, OKCIICPUMCHTOB

TEPMUHOB U MOHSATHUI: YIIICBOJIBI,
MOHOCAaXapUJIbl, TUCaXaPH/IbI,
MOJTHCaXapu/Ibl, IITFOK03a,
prn003a, 1e30kcuprdo3a,
caxaposa,

IlTaKTo3a, MaJIbTO3a, EJLTI0N03a
(keTuarka), Kpaxmall, TITUKOTeH;
ITUTHIBI, TPUTTHIIEPUIBI (KHUPHI,
Maciia), pochonunuabl,
CTEPOUBI.

IXapakTepru30BaTh yIIIEBOIBI,
UTMITHIBI KaK KJTaCCOPraHUYECKUX
COCIMHECHMM.
KnaccuduupoBars yrieBoabl 1
UTMITUIBI 10 CTPOCHHMIO;
MepedncisaTh QyHKIINU
[YIJIEBOZIOB ¥ JTUTIHJIOB.
CxemaTu4ecKu n300paxxarhb
CTPOCHHUE MOJIEKYIT YIIIEBOJIOB,

VIMIIN 0B




3.5

HyxnenHOBBIE KACIOTHI.
ATD

Hyxneunossie kucinotel: JJHKu
PHK. Hykneotuabl — MOHOMEPHI

¢yuxuuun JTHK. Ctpoenue n
¢dyakmnu PHK. AT®: crpoenne u
(yHKIHH.

J/lemoHCTpanuu:

[Toptpetsi: k. Yorcon, ®@. Kpuk,
M. Yunkunc, P. ®paHkiuH.
TaOnuIbl U CXEMBI:
«Hyxneunnossle kucnotsl; JHKY,
«brocunTes 6enkay, «CTpoeHue
MoseKynsl ATO».
ObopynoBaHue: CBETOBOH
MHUKPOCKOTI, MUKPOTIPETIapaThl

HYKJICUHOBBIX KUCJIOT. CTpOCHI/IC u

IPackpbIBaTh conepxanue
TEPMUHOB U MTOHSATHMN:
IMe30KCUPUOOHYKICHHOBAS
kucnorta (JJHK),
[pUOOHYKIIENHOBASI KHCIIOTA
(PHK), nykneorun,
MOJMHYKIICOTUIHAS LIETb
(TIOMHYKIIEOTH ),
KOMIUIEMEHTAPHOCTb, QYHKINU
JIHK (xpanenue u nepenava
HaCJICACTBCHHONW MH()OPMAIINH);
Busl PHK (mHbOpManmonHas,
TpaHCIOPTHAs, pHOOCOMANbHAs);
aneHosunTpudochar (ATD),
MaKpO3pIU4ecKas CBsI3b.
IXapakTepu3upoBarh
HYKJICHHOBBIE

KMCJIOTBI KAK XMMUYECKHE
COCIMHEHHSI U HOCUTENN
HacIeICTBEHHON MH(OopMaLny.
OTmedaTh 0COOEHHOCTH
CTPOCHUS MOJIEKYIT
HykJ1enHoBBIX kucaoT (JJHK,
PHK) u AT®.

CxemMaTH4ecKH n300paxkaTh
CTPOCHUE HYKJICOTU/IOB,
MOJIEKYJ HYKJIIEMHOBBIX
KHCa0T, ATD

3.6

Mcropust u METOIBI
M3y4eHUs KIETKH.
Knetounas Teopust

[{uTonorus — HayKa O KJIETKE.
Krnetounas Teopust — npumep
B3aMMOJICHCTBUS HieH 1 (PaKkToOB B
HayYHOMITO3HaHU. MeToabl

[TopTpersr:

A. JleBenryk, P. I'yk, T. IIBanH,
M. Hlneitnen, K. bap, P. Bupxos.
OGopyI0BaHKE: CBETOBOM
MHUKPOCKOII, MUKPOTIpETIapaThl
[PacTUTEIbHBIX,

PKUBOTHBIX HOAKTEpHATbHBIX
KJIETOK; PUCYHKH C
MuKpodoTorpadusmMu

KJIETOK, [TOJY4YEHHBIE C TOMOIIBIO
CBETOBOTO U 3JIEKTPOHHOTO

MHUKPOCKOIIa

M3Yy4YCHUA KIICTKU. I[GMOHCTpaI_II/II/IZ

[PackpbIBaTh coaep:kaHue
TEPMUHOB U IIOHATHMN: KJIETKA,
[IUTOJIOTUS;

[PACKpBIBaTh CONEPIKAHUE
MOJIOKEHUN

KJICTOYHOU TEOPHH.
[TepeuncnaTe 1 XapakTepHU30BaTh
OCHOBHBIE METOIbI N3yUEHHS
KJIETKU: (TIPUTOTOBJIEHHE CPE30B,
OKpalInBaHKe,
MHUKPOCKOIIMPOBAHHE,
eHTpu(yrupoBanue,
KyJIBTHBHPOBAHUE KIIETOK U
TKaHEH)




3.7

KieTka
KaK LEJI0CTHAS YKUBast
cucTeMa

KreTka Kak 1e10CcTHas )KUBast
cuctema. OOIIUE IPU3HAKN
KJIETOK: 3aMKHYTasl Hapy KHas
MemOpana, mosnekynsl JJHK kak
FeHETUUECKUI amnmapar, cucrema
cuHTe3a Oenka. Tunsl KIeToK:
DYKapUOTHYECKas v
MIPOKapUOTHYECKAsl.
OCOOEHHOCTH CTPOCHHMS
MPOKAPUOTHUECKON KIETKH.
Knerouynas crenka

Oakxtepuit. CTpoeHHe
DYKaPUOTUYECKON KIETKH.
OCHOBHBIE OTIINYUS
[PaCTUTENILHOM, )KUBOTHOU U
rpuOHOI KiIeTKH. [loBepXHOCTHBIC
CTPYKTYpBI — KJICTOYHAsI CTEHKA,
ITIMKOKAJIUKC, UX (QYHKLHH.
[Tma3marndeckast MeMOpaHa, ee
CBONCTBA

u QyHKIMU. JleMoHCTpanuu:
[Toptpetsl: A. JleBeHryk, P. I'yk,
T. [lIBanu, M. llne#inen, K. bap,
P. Bupxos.

Tabmuiet u cxembl: «CTpoeHHe
SYKapUOTUYECKON KIETKNY,
«CTpoeHHe )KUBOTHOH KIICTKI,
«CTpoeHue pacTUTENbHOMN
KJIETKI», «CTpoeHue
MPOKAPUOTHUECKON KIETKI.
O0opyI0oBaHUE: CBETOBOM
MHUKPOCKOII, MUKPOIIPEapaThl
[PacTUTEIIbHBIX,

PKHBOTHBIX U GaKTepI/IaHBHLIX
KJICTOK

IPackpeiBaTh coepikanue
TEPMUHOB U MTOHSATHI: KIIETKH
(3yKaproTHYECKas,
MIPOKApUOTHUIECKAsT ),
TIa3MaTHIecKas MeMOpaHa
(TuTazmManeMma), TITMKOKAIIIKC,
TPaHCIIOPT BEILIECTB
(TTacCUBHEIH,

AKTHBHBIN ), SHIOITITO3
(daronuTo3, MUHOIMTO3),
PK30LIMTO3, KIETOYHAS CTEHKa,
HYKIICOUI.

CpaBHUBATh MEKAY cOOOi
PYKapHOTHYECKHE U
MPOKAPUOTUYECKUE KIIETKH;
OTMEUaTh CXOJICTBO M PA3IIUUS B
CTPOEHUU KIJIETOK OaKTepui,
PKUBOTHBIX, PACTEHUI U TPUOOB

3.8

Ctpoenue
PYKAPUOTUYECKON KIIETKU

[{nToruiasma U ee OpraHOU/bI.
OnHOMEeMOpaHHbBIC OPraHOUIbI
kietku: JI1C, annapar [onbaxu,
ITH30COMBL.

[TosryaBTOHOMHBIE OPraHOU b

[TpoucxoxaeHrne MUTOXOHIPUM U
rtacTul. Bugsiniactun.
HememOpaHHBIE OpraHOUIBI
KIJIETKW: puOOCOMBI, KIIETOYHBII
[EHTP,

[EHTPUOIN, PECHIUYKH, KT'YTHKH.
DYHKIIUU OPraHOUJIOB KIIETKU.
Bxirrouenmus.

SAnpo — peryasTOpHbIA LIEHTP
kieTku. CTpoeHue siapa: aaepHas
000JI0UKa,

KaproIuia3mMa, XpOMaTHH,
SITPBILLIKO.

[PackpsIBaTh conep:kaHue
TEPMUHOB U NOHSATHIA:
[MTOILIa3Ma, OPraHOMIBI,
PHIOIUIA3MATUYECKAs CETh
(OI1C), anmmapar ['onbmku,

KJIICTKU: MUTOXOHAPUH, ITIACTUABL. JTM30COMBI, BAKYOJIb,

MUTOXOHJIPHH, TJIACTHU/IBI
(XJTOpOIUTACTHI, XPOMOILIACTHI,
e KOTIIaCThI), pPUOOCOMEI,
MUKPOTPYOOUKH, KIICTOYHBIH
[eHTp (LIEHTpOCOMa),
[PECHHUYKH,

PKT'YTHKH, BKJITFOUEHHUSI, PO,
siIepHast 000JI0UKa,
KapHOILIa3Ma, XpOMaTHH,
SLIPBITITIKO, XPOMOCOMBI.
OnuceIBaTh CTPOCHUE
PYKApUOTUYECKON KIIETKH IO
M300pakeHUSIM U

Ha MHUKpOITperaparax;
KJIACCH(UIIMPOBATH OPraHOUIbI




XpoMocoMel. TpaHcriopT BelecTB
B KJIETKE.

/TeMoHCTpanuu:

Iloptpetsl: A. JleBeHryk, P. I'yk,
T. lIBanu, M. Hlne#inen, K. bap,
IP. Bupxos.

Tabmunp! u cxemsl: «CTpoeHHe
9YKapUOTUYECKON KIETKN,
«CTpoeHHe KUBOTHOW KIETKI,
«CTpoeHue pacTUTENbHON
KIeTKn», «CTpoeHue
MIPOKapUOTHUECKOHN KIETKIY,
«CTpoeHue apa KIETKU.
O0opynoBaHUE: CBETOBOM
MHUKPOCKOII, MUKPOIIPEapaTsl
[pacTUTEIbHBIX U

PKUBOTHBIX KieToK. JlaboparopHbie
W TIPAKTHICCKUE PabOTHI:
Ulabopartopnast pabota Ne 2.
«3yueHne

CTPOCHMSI KIIETOK pacTeHU,
PKUBOTHBIX M OaKTepuil Ox
MUKPOCKOIIOM Ha FOTOBBIX
MUKpoTIpernapaTax 1 Ux
onrcaHue»

B 3aBHCUMOCTHU OT 0COOEHHOCTEH
X CTPOCHUs (OIHOMEMOpPaHHbBIE,
IMByMeMOpaHHbIE,
HEMEMOpaHHbIC); OMTUCHIBATh
(hyHKIIMH Ka)XI0TO OpraHoua B
KJIETKE.

IXapakTepru30BaTh KICTOUHOEC
SITPO KaK MECTO XpaHCHHUS,
repenadu (YABOSHHUE XPOMOCOM)
U peanu3aiuu

(TpaHCKpHIILIKS )
HacJIeACTBCHHONW MH(DOpMaIiH
KIIETKH.

[MepeyncnaTs ¥ ONMUCHIBATH
KOMIIOHEHTHI S1pa U UX
(hyHKIIHT;

CxeMaTU4HO M300paxarhb
CTPOEHHE PACTUTENLHOU U
PKMBOTHOM KiIeTKU. OOBICHATH
OHOJIOrHYECKOE 3HAYCHUE
TPAHCTIOPTAa BEIISCTB B KIICTKE

Htoro yacoB no tTeMe

8

Tema 4. )KusHenesaTeIbHOCTD KIETKU

4.1

OOMEH BEIECTB.
[TnacTuueckuii 0OMeH.
doTtocunTes.
XeMOCHHTE3

2

OOMeH BeIECTB, N
METa00IM3M. ACCUMUIISIIINS
(mmactudeckuii oOMeH) u
ITICCUMIITSAIHS (9HEPTreTHYeCKII
00MEH) — JIB€ CTOPOHBI €TUHOTO
mporiecca metabonmsma. Poib
BaKOHOB COXPaHEHHs BELIECTBA U
DHEPTHU

B IOHUMaHUH MeTaboam3Ma. THIbl
oOMeHa BeIIeCTB: aBTOTPOPHBIN 1
rerepoTpodHsIii. Ponb hepmenToB
B OOMEHE BEUIECTB U
MpeBpalIeHUN SHEPTHU B KIIETKE.
doTocuHTE3.

CBeToBas ¥ TeMHOBas (ha3bl
(dorocunresa. Peakiiuu
(dorocunTe3a. DPHEKTUBHOCTD
(doTocuHTE3A.

3HaueHue GOTOCUHTE3A JUIs
PKU3HM Ha 3emute. BriusHue
YCIIOBH Cpeibl

Ha ()OTOCHHTE3 U CTIOCOOBI
MOBBIIIEHHS €r0 POJYKTUBHOCTH
'V KYJABTYPHBIX PACTEHUH.
XeMOCHHTE3.
IXeMOoCHHTE3NpyoIre OaKTepHH.
3HaueHHe XeMOCHHTE3a JJIs
PKU3HU Ha 3emuie.

JlemoHCTpaiuu:

[Hoptpetsr: K. A. Tumupsizes.

TaOmuLbl U CXEMBIL:

[PackpbIBaTh conep:kaHue
TEPMUHOB U MTOHATHIA: 0OMEH
BEIIIECTB U MPEBpaIlIeHNE
bHeprun (MeTaboIu3M),
ACCUMMIIAIINS, TIIIACTUYECKUHN
OOMEH, TUCCUMUJISALINS,
PHEPreTHYECKUI 00MEH,
hotocunTe3, PpoToNm3,
(hochopurpopanue,
MEepeHOCUYHK IPOTOHOB,
XEMOCHHTE3.

OnwuceiBaTh HOTOCHHTES,
MPOIECCHI, TPOTEKAIOIIUE B
CBETOBOI M TEMHOBOM (aze.
BEBISBIISATH IPHYHMHHO-
CJIEICTBEHHBIE CBSI3H MEXIY
MOIVIOIIEHNEM COJIHEUHON
PHEPTUU XJI0POPHUILIOM U
cuHTe30M Mosekyn ATO.
CpaBHHUBATH NCXOIHEIE
BEILIECTBA, KOHEYHBIE TPOILYKTHI
W YCIIOBUS IPOTEKAHUS PEaKITHA
CBETOBOI M TEMHOBOH (pa3sl
(hoTocuHTE3A;

CpaBHUBaTh (POTOCHUHTE3 U
xemocuure3. O1eHnBaThL
BHaueHue (OTOCHHTE3a U
XEeMOCHHTE3a JUIs KU3HU Ha
3emiie




«XJIOpOILIacT,
«DoTocuHTE3»

4.2 DHEPreTHIECKU 0OMeH DHEpPreTHICeCKUit 0OMEH B KJIETKE. |PacKprIBaTh Coaep:KaHue
[PacienieHue BEemecTs, TEPMUHOB U TIOHSTHM:
BBEIJICTICHHE U aKKyMYJIUPOBAaHHE PHEPreTUYCCKUN OOMEH,
DHEPIHH B KIETKE. DTaIlbl CTUKOJIHM3, MOJIOYHOKHCIIO®
PHEPTreTHIECKOrOo OOMEHA. OpO’KEeHHE, CITUPTOBOE
[mukonu3. BpokeHuen ero BUABL.  [DpOKEHUE, OMOIOTHYECKOS
KucnopogaHoe OKHCIICHHE, WIH OKHUCJICHUE, KIIETOYHOE JIbIXaHUE,
KJIETOYHOE JIbIXaHHeE. IMACCUMMUIISTINS, (DEPMEHT.
OKHUCIIHTETEHOE IXapakTeprn3oBaTh 0OMEH
(hochopunupoBanue. BEIICCTB U PEBPAIICHUE
O GhEeKTUBHOCTD YHEPTeTHICCKOTO PHEPTHH (META00IN3M) KaK OTHO
oOMeHa. X CBOMCTB JKHUBOTO.
/leMoHCTpanuu: [MepeuuncnaTe 0COOCHHOCTH
TaOnuIlbl U CXEMBI: MIACTUYECKOTO H
«TunsImuTanms, PHEPreTHYECKOro OOMeHa B
«MeTabonmu3my», « MUTOXOHAPUS», [KIICTKE; YCTAHABIUBATh
«QHepreTnyecKkuii o0OMeH» B3aUMOCBSI3b MEK/ly HUMH.

Pa3nuyare THITBI OOMEeHa
BEIIECTB B KIIETKE: aBTOTPO(HBII
W TeTepPOTPOQHBI.
OmnuchIBaTh dTArbl
PHEPTETUIECKOTO OOMEHa
(TIOITOTOBUTETIHLHBIM,
0ECKHCIOPOTHBIH,
KHCIIOPOTHBIN) M CPABHUBATH MX
MEXITy COOOH.
IXapakTepu30BaTh peakluu
[TIKONH3a, OPOXKEHYIS,
KJIIETOYHOTO JTBIXaHHS,;
BBIABJIATH IPUYNHHO-
CJICJICTBCHHBIC CBSI3H MEXKIY
[ITUKOJIM30M, KIIETOYHBIM
JBbIXaHUEM U CUHTE30M MOJICKYJI
IATD.
CpaBHuBatb 3pHEeKTUBHOCTD
0ECKUCIIOPOTHOTO U
KHCJIOPOHOI'O 3TAIOB

4.3 buocunTe3 Oenka Peaknuy MaTpudHOTO CMHTE3a.  [PackphIBaTh colepiKaHue

I'eneTrueckast ”HpOpPMAIHSI U
JTHK. Peanuzarus reHeTH4IeCKOM
WH(POPMAITNH B KIIETKE.
I'eneTryeCcKUii KOJI METO CBOMCTBA.
TpaHCKpHIIIAA — MaTPUYHBIN
cunte3 PHK. Tpancasus —
OrocuHTE3 OenKka. DTarlbl
rpancisiiuu. KogrpoBanue
aMUHOKHCIIOT. Poitk pubocoms
OmocuHTE3e OemKa.
JlemoHCTparuu:

IToprpetsl: H.K. Konbuos.
Tabnuiel u cxembl: «CTpoeHHE
JTHK,

«CtpoeHue U GyHKIIMOHUPOBAHUE
reHay,

«Cunres 0Oenkay, «Pemaukaius

[TEPMHUHOB U TOHSATHIA: TEH,
FEHETUYECKUI KOJ, MATPUYHBIN
CUHTE3, TPAaHCKPHIILIS,
[TpaHCIIALKS, KOIOH, aHTHKO/IOH,
pudocoma, IIeHTpajIbHas JI0TMa,
MOJIEKYJIsIpHasi OMOIOTusl.
Ornpenensts CBOICTBA
TEHETUYECKOTO KOJla
(TPUIIIETHOCTD, OTHO3HAYHOCTH,
BBIPOYKICHHOCTD,
[YHUBEPCaILHOCTb,
HETepEeKPHIBAEMOCTbD,
HETPEPHIBHOCTB).

OnuceIBaTh 3TANbl peaTn3aliu
HACJIEZICTBEHHOW NH(pOpMaIny B
KyeTke. CpaBHUBATh peakuu
MaTpPUYHOTO CHHTE3a MOJIEKYII




JTHK»,

«l'eHEeTHYECKUN KOII».
O06opyaoBaHUE: MOJICITH-
ATTLIMKAIIAN

«Yneoenne JIHK u
TPAHCKPHUIIITHS,
«buocuHTe3 Oeka

IPHK u Oeinka B KJIETKE

4.4 Hexnetoansie ¢hopMbl 1 Hexerounbie GopMBI )KU3HA —  |PacKprIBaTh ComepKaHue

PKU3HH — BUPYCEHI BUPYCHI. TEPMUHOB U MTOHATHI: BUPYC,
VcTopusi OTKPBITUS] BUPYCOB BUPYCOJIOTHSI, KallCUA,
(1. N. iBanOBCKMIA). OaxTeprodar, BUpyc
OCOOEHHOCTH CTPOCHHS U MMMYHOIE(UINTA YeTOBeKa
PKU3HEHHOTO IMKJIa BUPYCOB. (BHY), oHKOT€HHBIE BUPYCHI.
bakxreprodaru. bome3snn IXapakTepu30BaTh BUPYCHI KaK
[pacTeHHid, HEKJIETOYHYIO (hopMy >KH3HHU;
PKUBOTHBIX M YEJIOBEKA, 0COOCHHOCTH CTPOCHHUS U
BbI3bIBa€MbIEC BUpycaMu. Bupyc  pku3HEAEATeNbHOCTH BUPYCOB.
MMMYHOIE(UINTA YeT0BeKa OnuceIBaTh KU3HEHHBIN UK
(B1Y) — Bo3Oymutens CIIM/Ja.  BupycoB nmMmyHoaedunTa
OOparHast TPaHCKPHITIHSL, YeNoBeKa; pa3anyarh Ha
[peBepTasa u MHTErpasa. pucynkax BTM ((Bupyc
IpodunakTrika pacnpocTpaHeHHs TaOaqHOMH
BUPYCHBIX Mo3aukH), OakTepuodar, BUY.
BaOomeBanmii. JleMOHCTpanuu: (O00CHOBBIBaTh U COONIOAATH
[loprpetsr: [I. U. iBaHOBCKHIA.  MepBI IPOPUIAKTHKA
Tabmuip! 1 cxemsl: «BUpycbl»,  [pacnpocCTpaHEHUs! BUPYCHBIX
«bakxrepnodarm»; «CtpoeHne n  3aboneBaHHl (peCIUPaTOPHEIE,
bkr3HeHHbIN nuKI Bupyca CIIW/a,pxenynodno-
OakTepuodaray. KHIIICUHBIC, KIICIICBON
ObopynoBaHue: MOJIENb pHuedanut, BUY-undexnms)
ctpykrypsl JJHK; MarauTHast
MOZETb-aNTUTHKALINS
«CTpoeHHE KIETKN

HTOro0 4acoB 1o Teme 6

Tema 5. PasmHoxeHUE B WHAUBUAYAJIBbHOC PA3BUTUC OPTaHU3MOB

5.1

DKHM3HEHHBIH UK KIETKH.
Jlenenue kneTku. Muto3

1

KieTouHbIi UK, WU
PKU3HEHHBIN ITUKJT KJIETKH.
WuTepdasza u MUTO3.

[Tpoueccel, MpoTEeKaroIIKe B
uHTepdaze. Permkarus —
[peaKIsl MAaTPUYHOIO CUHTE3a
J/THK. Ctpoenne XpoMOoCoM.

X pOMOCOMHBIH HAOOP — KAPHUOTHII.
JMIIOMIHBIA ¥ TaIuION THBIA
XPOMOCOMHEIE Ha0OPBHI.
Xpomaruael. [{utomornyeckue
OCHOBBI Pa3MHOXKCHUS U
MHIUBUYaJbHOTO Pa3BUTHUS
OpraHu3MoB. /leneHue KieTku —
MmuTo3. CTaguy MUTO34a.
[Ipoueccsl,

MPOUCXOASIIINE HA PA3HBIX
cTaausax MuTO3a. bruosornueckui
CMBICJI MUTO3A.
[TporpamMmmupyemast THOEIb KIETKU
— anonro3. JleMoHCTpanuu:

[PackpsIBaTh conep:kaHue
TEPMUHOB U NOHSATHIA:
KJISTOYHBIN IUKJ, HHTEp(da3a,
[peAyIUIMKALIKSA, XpOMOCOMa,
KapHUOTHII, TaIJIOU/IHBIH,
IMUATIIOUTHBIN XPOMOCOMHBIN
HA0OP, XPOMATH/IBL, MUTO3 €TI0
craauu: npodasa, meradhasa,
aHadaza, Terodasa.
OnuchIBaTh KU3HEHHBIA UK
KIICTKH, TICPEIUCIIATE U
XapaKTepHU30BaTh TIEPHOIBI
KJICTOYHOTO LIUKJIa, CPABHUBATh
X MEXITy COOOM.

OnuceIBaTh CTPOEHNE
XPOMOCOM,

KApUOTUIIOB OPTraHU3MOB,
CpaBHUBATH XPOMOCOMHBIC
HAaOOPBI KJIETOK.

CpaBHMBATh CTaJUU MUTO3A.
IPaznrgaTs Ha MEUKpOTIpenaparax




Taoyuue! 1 cxeMbl: «KiieTouHbIN
[TAKID,

«Permmukarus JTHK», «Ctpoenue
XPOMOCOMBI», «MUTO3Y;
MarHATHAs! MOJIEITh-alTUIAKAIINS
«Jlenenue kneTkm»; mogens JJHK.
OGopyI0BaHUE: CBETOBOM
MHUKPOCKOT I MUKPOIIpeTapar
«KaproxuHes B KJIeTKax Kopemrka
Imyka.

UlabGopaTopHbIe ¥ IPAKTHYECKUC
[paboTHI:

Ulabopatopnast pabota Ne 3.
«HaoOnronenne MuTo3a B KJIETKax
KOHYMKA KOPEIITKa JIyKa Ha
FOTOBBIX MHUKPOITPETIapaTax»

1 PUCYHKaX CTaIUU MUTO3A.
IPackpriBaTh OMOIOTHYCCKUAN
CMBICJI MUTO32

5.2

DopMbI pa3MHOKEHUS
OpraHU3MOB

DopMbl pa3MHOKEHUS
OpraHm3MOB: OECTIONOE U TTOJIOBOE.
Buel 6ecrionoro pa3mMHOKEHU:
IneneHre HaJlBoe U MOYKOBaHHE
OITHO-

1 MHOTI'OKJICTOYHBIX,
CIopoo0pa3oBaHKe, BEreTaTHBHOE
[pa3MHOXCHHE.

VckyccTBeHHOE KIIOHHPOBaHUE
OpraHu3MOB, €r0 3HaYE€HHE
ITSICETEKITNH.

[TonoBOE pa3sMHOKEHHUE, €TO
0TINYHS OT OECTIONOTO.
lemoncTparmu: Tabnuie u
cxeMbl: «DopMbl

[Pa3MHOYKCHHUSI OPTaHU3MOBY,
«/IBOIHOE OIIJIONOTBOPEHUE
VIIBETKOBBIX PACTEHHII»,
«/lenenue xkineTkn

Oaxtepuny, «BererarnHoe
[pa3MHOXKEHHE PACTEHHID»,
«CTpoeHHe TTONOBBIX KIETOK»

IPackpbIBaTh conepanue
TEPMUHOB U OHSITHIA:
[Pa3MHOKCHHE, KIIOH, TIOJIOBBIE
KJIETKU (TaMEeTBhI),
SITEKIIEeTKa, CIIEPMaTO30U /I,
BUT0Ta, JCJICHUE HABOE,
MMOYKOBaHUE, CIIOPYJISIIUS,
(hparmeHTaNMA, BETETATHBHOE
[PAa3MHOXEHHE, CEMEHHOE
[Pa3MHOKCHHE, OTIBLIICHUE,
MBOMHOE OIUIOAOTBOPEHHUE,
ITOJIOBBIE JKeJIe3bl, CEMEHHHK,
SIMIHUKH, OTJIOOTBOPECHHE
(HapyxHoe,

BHyTpeHHee). XapaKTepru30BaTh
0COOCHHOCTH

1 3HAYCHHUE OECIIONOro u
MOJIOBOTO CIIOCOOOB
[PA3MHOXKEHHSL.

IBeLoeATs BUABI OECIIONOro
[PA3MHOKEHHST; BBISIBIISTh
B3aMMOCBSI3H MEXTy popMaMu U
crioco0amu pa3MHOKEHUS, M UX
OMOJIOTUYECKUM 3HAUCHUEM.
Brnagers mpuéMamu
BEreTaTUBHOTO Pa3MHOKEHHSI
KyJIBTYpHBIX pacTeHUH (Ha
MpUMepe KOMHATHBIX ).
IXapakTepr30BaTh MOJIOBHIE
KJICTKU: SUIEKICTKH,
CIIepMAaTO30M/IbI;

BEISBIIATE OCOOCHHOCTH

X CTPOCHUSI.




5.3

Meiio3

Meiio3. Ctanuu Meitosa.
[Ipouecchl, MPOUCXOMSIINE HA
crangusx meiosa. [ToBeneHue
XPOMOCOM B MEHO3€.
Kpoccunrosep. buonoruueckuii
CMBICIT M 3HaY€HUE Meilo3a.
J/lemoHCTpanuu:

TabIuITeI ¥ CXEMBI:
«JleTTeHUEKIIECTKI,

«Meiio3».

O6opynosanue: mozaens JJHK;
MarHUTHAs MOZCITb-aTTITHKAITAS
«JlemeHue KISTKMI»

IPackpsiBaTh coaep:kaHue
TEPMUHOB U TIOHATUNA: MEHO03,
KOHBIOTAITUSI XPOMOCOM,
epeKpécT (KPOCCUHTOBEP)
XPOMOCOM, FaMETHI.
IXapakTepr3oBaTh MEH03 Kak
croco0

KIIETOUHOTO JI€JICHUS; OKUCHIBATh
MEO03 [0 CTaAusIM; CPaBHUBATH
CTau1 MENO03a U MUTO3a.
IPaznuuate Ha pUCYHKAX CTaIUU
Meil03a; pacKpbIBaTh
OMOIOTHYECKOE 3HAUCHUE
Meio3a

5.4 O0pa3oBaHNe U Pa3BUTHE ["ameTorenes — mporecc IPackprIBaTh comepkaHue
MOJIOBBIX KJIETOK. 00pa3oBaHMs TIOJOBBIX KIETOK TEPMUHOB U TOHSATHI:
On1og0TBOpEHHUE Y’)KUBOTHBIX. ramMeToreHes3, CliepMaToreHes,

[Tos0BBIE JKeNE3bl: CEMEHHUKM U [0OT€HE3, CIIEPMaTO301 L,
stmaarkd. OOpa3oBaHuE U aKpocoma,
[pa3BUTHE MOJIOBBIXKIIETOK — FaMeT [iIIeKIIeTKa, MOJIspHbIE TeblIa.
(ciepmaro3ou, sUIeKIeTka) —  [XapakTepu30BaTh 0COOEHHOCTH
CIiepMaToreHe3 U OOTeHeE3. raMeToreHe3a y *HUBOTHBIX U ero
OCOOEHHOCTH CTPOCHHS CTa/INY; MOJIOBBIE KIETKU
SALIEKJIETOK U CIIEPMAaTO30MI0B.  PKMBOTHBIX M OIUCHIBATh
OmnonotBopenue. [lapTeHoreHes. [mpoiecc UX pa3BUTHUSL.
JleMoHCcTpanuu: CpaBHUBATh CIiepMaTOreHe3 U
Tabmumet u cxemsl: «l[Ipsmoen ooreHes. OnuceIBaTh
HEeTpsMoe OIIJIONOTBOPEHHE,
pa3zButTuey, «l'amerorenes OHoIOTHYecKoe 3HaYCHUE
Y MJICKOIIMTAIOIUX W YCJIOBCKa». |OIIJIOAOTBOPCHUA
OGopynoBaHue: MOJIEITH
MeTada3Hoil XpOMOCOMBI,
MHUKPOCKOTI,
MHUKpOTpenaparsl
«CriepMaTo30u b
MJICKOITHUTAIONIET O, «SIMIIeKIIeTKa
MJIEKOITUTAOILIET 0.
UlaGopaTopHble U IPaKTHUYECKHE
paboTHI:
UlaGopatopHast pabota Ne 4,
«3yueHne cTpoeHus! MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

5.5 NHauBHyalbHOE MHauBHyallbHOE PA3BUTHE [PackpsIBaTh conep:kaHue

[PA3BUTUC OPIraHU3MOB

(oHTOTrEeHE3). OMOpPHOHATIFHOE
pa3BuTHE (AMOpPHUOreHE3). DTalbl
AMOPUOHATBHOTO

[Pa3BUTHS Y TIO3BOHOUHBIX

PKHMBOTHBIX:

[TEPMHHOB ¥ TIOHSTHIL:
OHTOT€HE3, SMOPHUOTreHe3, 3UT0Ta,
InpoOIieHue, OacToMepsl,
MopyJa, 6JacTtyia, 61acToueNb,




IMpoOneHMe, TacTPYISIHS,
OpraHoreHes.
[MocTaMOpHOHAIEHOE pa3BUTHE.
THIBI TOCTAMOPHUOHATHHOTO
[Pa3BUTHS:

MpsSMOE, HE TIPSIMOE
(mmunHOYHOE). BrusiHue cpenpl Ha
[pa3BUTHE OPTAaHU3MOB; (haKTOPHI,
CIIOCOOHBIE BBI3LIBATH
BPOKJICHHBIE YPOJICTBA.

Poct u pa3ButHe pacTeHuil.
OHTOTEHE3 IIBETKOBOTO PACTCHUS:
CTPOCHHE CEMEHH, CTATUU
[Pa3BUTHSL.

JlemoHCTpaIuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE
cTaauu OHTOreHesa», «lIpsmoe u
HETpsIMOe pa3BUTHE, «J[BoitHOE
OTLTOJJIOTBOPEHHUE YIIBETKOBBIX
[pacTeHUIN

racTpynia, Helpylna, OpraHOTeHE3;
3apOBIIIEBBIE JINCTKU:
PKTOZICpMA, ME30/IepMa,
PHTO/IEPMA; TOCTIMOPHOHAIIEHOE
[pa3BHUTHE: TIPAMOE U HENPSIMOE
(TMauHOYHOE); MeTaMopd 03,
Meracropa, MHKpOCIIopa,
MBLTBIIEBOE 3€PHO, CTICPMUH,
BapOoJIbIIIEBbII MEIIOK, JBOITHOE
OTLTIOJIOTBOPEHHUE.
OrnpenensTs dTanbl
AMOPHOHATHEHOTO PA3BUTHSI
XOPJIOBBIX Ha CXeMaX U
rperaparax 1 OIHUChIBATh
ITPOIIECCHI, PONCXOIAIINE Ha
Ka)KIOM JTare.
CpaBHUBATH MIEPUOIIBI
OHTOTEHE3a; MPSIMOE M HEMPIMOe
(JTHIMHOYHOE)
nocTIMOpPHOHATILHOE Pa3BUTHE,
3apOIBIIIH YESIIOBEKA U JPYTUX
XOPIOBBIX.
OOBSCHATH OMOJIOTHIECKOE
3HAUYCHUE PA3BUTHS C
MeTaMop(030M; OTPHUIIATEEHOE
BIIVSTHAE AJIKOTOJISl, HUKOTHHA H
IMPYTHX TepaTOreHHbIX (aKTOPOB
Ha pa3BUTHE 3aPOJIbIIa
HUeITIOBeKa.
OnuckIBaThH MPOIECC ABOMHOTO
OIIJIOAOTBOPCHHA Y IBETKOBBIX
ACTCHUU

Htoro yacoB no teMe

Tema 6. HaciiencTBEHHOCTD M U3ME

HYUBOCTb OPraHMU3MOB

6.1 ['eHeTHKa — HayKa
0 HACJIEICTBEHHOCTH U
M3MEHYHBOCTH

1

[IUTOJIOTUH ¥ SMOPHOJIOTHH B
CTaHOBJICHHY TeHETHKU. Bkiaj
[POCCUICKIX H 3apyOe)KHBIX
YYCHBIX B Pa3BUTHE T€HETUKH.
MeTo/bl TeHETHKH
(ruOpUIOTOTUIECKHIHA,

TCHETHICCKUH ).

OCHOBHBIE TEHETUIECKHE
rnoHATHsl. [ eHeTnueckas
CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpEIIMBAHUM.
JlemoHCTparuu:

Iloptpetsr: I. Menpaens, T.
Mopran, H. 1. Basuios, C. C.
HUeTBEpUKOB,

H. B. Tumodees-PecoBckuii.
O0opyoBaHHE: MOJIEITh-
ATTUTAKAIUS
«MOHOTHOPHIHOE CKpEIINBaHUEY,
repbapuii «[ 0pox moceBHON

[IpenMer u 3agaun reHETUKU. Porb

[ATOTEHETUYIECKUMA, MOJICKYIISIPHO-

[PackpsIBaTh conepkaHue
[TEPMUHOB U TOHSATHIA: TEH,
TeHOM, TeHOTHII, ()EHOTHTI,
XPOMOCOMBI, aJIJICTHbHBIE TEHBI
(ayTeaun), TOMO3UTOTa,
reTepo3UroTa, IOMUHAHTHBII
Mpu3HaK (FeH), peleCcCUBHBIN
MpU3HAK (TeH), YUCTast TUHUS,
THOpUI.

[lepeuncnars U XapaKTepu30BaTh
METOJIbI TCHETHKH:
THOPUIOIOTUIECKUH,
[IUTOT€HETUYECKUM,
MOJICKYIISIPHO- TCHETHUCCKUIA;
ITOMUHAHTHBIE U PELIECCUBHBIC
MPU3HAKN PACTEHUHN U
PKUBOTHBIX.

TTonb30BaThCsl TEHETUYECKOM
[TEPMUHOJIOTUEN U CUMBOJIMKOM
1S 3aMIMCH TEHOTUITMYECKUX
CXEM CKpEITUBAHUS




6.2 3aKOHOMEPHOCTHU 3aKOHOMEPHOCTH HacjeqoBaHua [PacKpbIBaTh cogep KaHue
HacJIel0BaHUs IPU3HAKOB. [IPHU3HAKOB, YCTaHOBJICHHBIE TEPMUHOB U MOHATHIL:
MoHorHOpHIHOE I. MennemneM. MOHOTHOpUIHOE  MOHOTHOPHIIHOE
CKpeLIBaHUE CKpeLIBaHUeE. CKpeuIrBaHue, PeHOTUITUIECKUE

3akoHennHOOOpa3ns THOPUIOB  [TPYIIITEI, THOPHIOTOTHIECKHIA
nepBoro nokosneHus. Ilpasuio METOJl, YUCThIE JINHUH,
IMTOMUHUPOBaHMSA. 3aKOH IMTOMHUHHAPOBaHKUE TeHOB (TIOJTHOE,
[paciieneHns IPU3HAKOB. HEIOJIHOE), paclienieHue
['unoTes3a YMCTOTHI raMeT. B TIOTOMCTBE.
[lonHoEH HEMONHOE OnuCcHIBaTH METOTUKY
ImomuHMpoBaHue. JemoHcTpanuu: [mpoBeneHusl. MeH1eneMonbIToB
[TopTpeTsi: I. Menpens. 10 U3yYEHUIO HACIEAO0BaHUSA
TaOmuIbl U CXEMBI: OIIHOI Mapbl IPU3HAKOB Y TOPOXa
«MoHornOpHIHOE CKpEIIMBaHKE H[[TOCEBHOTO.
ero LUTOreHEeTHIECKasi OCHOBa», [PacKpbIBaTh cogep KkaHue
«3aK0OH pacIICIUICHHS B €T0 BaKOHOB €AMHO00pa3Hs
[IUTOT€HETUIECKasi OCHOBAY, rHOPHUIOB EPBOTO MOKOJIICHHUS U
«3aKOH YMCTOTHI TaMET». 3aKOHA PaCILEIUICHHUS.
OG6opynoBaHue: OOBSACHATH TUTIOTE3Y YUCTOTHI
MOZETH-aNTIHKAIuU ramer. 3amyuchIBaTh CXEMBI
«MoHoTrHOpHIHOE CKpPEIINBAHKEY, MOHOTHOPHTHOTO CKPEIIBAHUS,
«HenonHoe noMUHUPOBaHUEY, OOBSACHSTH €r0 UTOJIOTHYECKHUE
repbapuii «'0Opox MOCEBHO» OCHOBBI U pelIaTh NTEHETUYECKUE

3a1auu

Ha MOHOTHOpHUIHOE

CKpELIMBaHUE

6.3 JluruGpuaHoe /urnOpraHOE CKpenuBaHue. IPackpeiBaTh comepkanme
CKpELIMBaHUE. 3aKOH HE3aBUCHMOTO TEPMUHOB U TTOHATHI:

3aKOH HE3aBUCHUMOI'O
HACJIeZIOBaHUS TIPU3HAKOB

HaCJIeJOBaHUS
[IpU3HAKoB. LluToreneTnueckue
OCHOBEI TUTHOPHTHOTO
CKpETUBaHUSL.

\AHaJTM3UPYIOIIEe CKPEIINBaHHE.
Vcnionp30BaHNe aHAIM3HPYIOIIETO
CKpEIIMBaHUS JIJIS OTIPEIeIICHUS
TeHOTHIIa OCOOH.

JlemoHCTpaiuu:

[Moptpetsr: I. Mennenb. Tabmutist
1 cxembl: «JlurnopuaHoe

OCHOBBI JUTHOPHTHOTO
CKPEIIUBAHUSY.
O0opymoBaHUe: MOJICITb-
QITUIAKAIIASL

«JIuruOpHIHOE CKPEIIUBAHUEY

ckperuBanuey, «Llutonornueckue

IMUTUOPUTHOE CKPEIIMBaHUE,
AHATTU3UPYIOIIEE CKPEIUBaHUE.
OnuceBaTh OObITH . Meunens
M0 U3YUYEHUIO HACIICTOBAHNUS
IMBYX TIap MPHU3HAKOB y TOpOXa
[TOCEBHOTO.

IPackpeiBaTh coepikaHre 3aKOoHa
HE3aBHCHUMOI'0 HACJIEA0BaHMS
MPU3HAKOB.

[IpuMeHATh MaTEMaTHUYECKUI
[pacyeT C IMOMOIIBIO METOAA
[IEPEMHOXKEHUS BEPOSTHOCTEN U
BaIIKCh C IIOMOILBIO
(heHOTUTTHIECKIX PaUKAIOB
[pacIIerIeHUs IPU3HAKOB Y
MMOTOMKOB IT0 ()eHOTHITY U
TEHOTHITY.

3anuchIBaTh CXEMBI
IMUTMOPUIHOTO CKPELUBAHHMS,
OOBSCHITD €0 IIUTOJOTHYECKUE
OCHOBBI U PEIIaTh TCHETUUECKIEC
Bajaun Ha TUTHOPUIHOE
CKpelIMBaHUE




6.4

CrenneHHoe
HaCJIeZ0BaHUE MPU3HAKOB

CuersieHHOE HaclIeI0BaHUe
npu3HakoB. Pabora T. Moprana mo
CLICTJICHHOMY HacCJIeJOBaHUIO
reHoB. HapyiieHue cuerienus
TE€HOB B Pe3yJbTaTe
KPOCCHHTOBEpa. X POMOCOMHAs
TeOopHUsl HaCJIEICTBEHHOCTH.
['eHeTUYECKHE KApPTHI.
Jlemonctparuu: Ioptpetsi: T.
Mopran. TaOaHIIBI 1 CXEMBI:
«Meiio3,

«l'eHEeTHYECKUE KapThl paCTCHUH,
PKUBOTHBIX U YEJIOBEKAY,
«B3anMozaencTBre ajieIbHbIX
TEHOBY.

OO6opynoBaHre: MUKpOIIpEnapar
«po3oduna» (HopMa, MyTaruu
(hOpPMBI KPBITBEEB U OKPACKH TEIIa),
MHUKPOCKOTI, MOJIENTb-alTLTAKAIUS
«IIepexpéct XpoMoCoM».
UlabGopaTopHbIe ¥ IPAKTHUCCKUC
paboTHI:

UlaGopatopHast pabota Ne 5.
«3y4yeHue pe3yapTaToB
MOHOTHOPHTHOTO

W TUTHOPUIHOTO CKPEIIUBAHUS Y
ITPO30(hUIIBI Ha TOTOBBIX
MUKpOITpenapaTax»

IPackpsiBaTh coaep:kaHue
TEPMUHOB U MTOHSATHMN:
CLICTUIEHHOE HaCJIEZIOBaHUE
MMPU3HAKOB, PEKOMOMHAIIHS
TeHOB, TEHETHYECKNE KapThI
XPOMOCOM, MOPTaHHU/A.
IHa3piBaTh OCHOBHBIE MOJIOKECHHUS
XPOMOCOMHOM Teopru
HacyencreeHHocTH T. Moprana;
[PACKpBIBaTh COAEPKaHHE PaOOTHI
T. MopraHa 1o CLEIIIEHHOMY
HACJIEJOBaHUIO TE€HOB U
PUYUHBI

HAPYIICHUS CIETUICHUS MKy
TeHAMH.

3anrCcHIBaTh CXEMBI
CKpEIUBAHUS IPU CLETICHHOM
HaCJIeJOBaHWH, OOBSICHSITH
MPUYUHBI PEKOMOWHAIINH T€HOB,
OIIPENEATh YUCIIO TPYII
CLIETUIEHUS T€HOB; pellaTh
TeHETUYECKUE 3a/1a91 Ha
CLIETJIEHHOE HaCJIeZIOBaHUE

6.5

I'eHeTHka nona.
HacnenosaHue Npu3HaKoB,
CLICIUICHHBIX C MTOJIOM

['eHeTnka nosia. XpoMOCOMHOE
onpezeneHue mnoja. AyTocoMbl U
[IOJIOBBIE XPOMOCOMBL.
['omorameTHble U reTeporaMeTHbIe
OpraHU3MBI.

HacnenoBanue npu3HaKoB,
CLICTIJIEHHBIX C OJIOM.
JlemoHCTpaiuu:

IToprpersl: I. Menpnens, T.
Mopran, H.W1. Bapuios.
Ta0nuupl 1 cxeMbl: «l eHeTHuka
ojay,

«3aKOHOMEPHOCTH HACJICOBAHMSI,
CLICIJIEHHOTO C TIOJIOM),
«Kapuoturisl uenoBeka u
PKHBOTHBIX)

[PackpsIBaTh conep:kaHue
TEPMUHOB U IOHATHIA:
XPOMOCOMHEII HaOop,
AYTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBII
T10JI, FeTepOraMeTHBIN 1071,
CLIETUIEHHOE C TI0JIOM
HACJIEI0BaHUE ITPU3HAKOB.
OOBICHATEH [IUTOJIOTUYECKIE
OCHOBBI XPOMOCOMHOT'O
MEXaHU3Ma OIIPEAEIICHNUS 110J1a Y
[PA3TTMYHBIX OPTaHNU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH
HaCJICZIOBaHUS TIPU3HAKOB,
CIIETUIEHHBIX U HE CLIETJIEHHBIX
croJoM. Pemars reneTudeckue
3aJlaud Ha HACJIEeJOBaHUE
CLCIJIEHHBIX C I10JIOM ITPU3HAKOB




6.6 M3MEHYUBOCTb. N3menunBoCTh. Bubt IPackpsiBaTh coaep:kaHue
HenacnencreenHas M3MEHYMBOCTH: HEHACIICICTBEHHAATEPMUHOB U TTOHATHH:
M3MEHYHBOCTh 1 HaCJIe/ICTBEHHASI. M3MEHYUBOCTh, HACIICICTBCHHAS

IPoitb cpezibl B HEHACIICICTBCHHON |[M3MEHYHBOCTb,
M3MEHYMBOCTH. XapaKTepUCTHKA [HEHACIEICTBEHHA
MOTU(UKAITHTOHHOM M3MEHYHBOCTb,
M3MEHYHBOCTH. MOTU(UKAITIOHHAS
BapualinoHHBIN sl U M3MEHYMBOCTh, BApUAIIMOHHBIN
BaprannoHHas kpuBasi. Hopma s, BapriaHTa, BApUAIlIOHHAS
[peaKIuy MPU3HAKA. KpUBasi, MPU3HAK, HOPMa
KonuuecTBEeHHBIC U KAUECTBCHHBIC [PEaKIUH, KOTUYCCTBEHHBIC U
MPU3HAKK M UX HOpPMA PEaklii. [KadeCTBEHHBIC TTPU3HAKH.
CaoticTBamonu(pUKaMOHHOH Knaccuguiuponars BB
M3MEHYMBOCTH. [leMOHCTpauy: [M3MEHYMBOCTH M BHISBIIATH UX
Tabmmier u cxembl: «Buisr OHMOIOTHYECKHe OCOOCHHOCTH.
M3MEHYHUBOCTIY, TlepeuncnaTh CBOMCTBA
«MoaudukramoHHas MOTU(UKAITUOHHOM
M3MEHYHBOCTE. M3MEHYMBOCTH M OOBSICHATH €€
UlaGopaTopHble 1 IpakTHYeCKUe [BHAYCHHE JJIST OPTaHU3MOB.
[paboTHI: IPa3nnyarh KOJMMYECTBECHHBIC H
UlaGopatopnast pabota Ne 6. KaueCTBEHHBIC IIPU3HAKH;
«3yueHrne MOAN(PUKAIIMOHHOW  [CTPOUTH BapHUAIIMOHHBIN PsII,
M3MEHYMBOCTH, TIOCTPOCHUE BapUAIMOHHYIO
BapHAIIMOHHOTO psia U KPUBYIO, BEIYUCIIATH CPEIHEE
BapUallMOHHOW KPUBON BHAYEHUE IPU3HAKA

6.7 Hacnencreennas HacnencrBenHas, wiu IPackpbiBaTh copepikanme
M3MEHYHBOCTh TEHOTHUIMYECKAs U3MEHUYNBOCTh. [T€PMHHOB W MTOHITHH:

KomOnHaTuBHAsI N3MEHUYUBOCTb.
Meiio3 1 I0JI0BOM ITPOLIECC —
OCHOBa KOMOWHATUBHOMN
M3MEHYMBOCTH. MyTalmoOHHas
M3MEHYHUBOCTb.

Knaccudukanus MmyTanuii:
reHHBIE, XPOMOCOMHBIE,
reHOMHBIE.

HacToTa M NpUYUHBI MyTalU.
MyTareHHbIe (HaKTOPHI.

3aKOH TOMOJIOTMYECKHUX PAIOB

B HACJIEACTBEHHOU N3MEHYUBOCTHU
H. 1. BaBunosa. BuesnepHas
HaCJIeICTBEHHOCTh
M3MEHYMBOCTb. JleMOHCTpaluu:
IToprpertsr: I. ne ®pus, H. .
Basuios.

TaOmuIpl U CXEMBI:
«MyTanroHHas N3MEHYHBOCTHY.
O06opynoBaHmEe: MUKPOCKOII,
MUKponpenapar «pozodunar
(HOpMa, MyTaruu (GOPMbI KPHUIHEB
M OKpacka TeJa); KOMHAaTHBIE
[pacTeHHs C IECTPOUN OKPACKOU
ITUCTHEB.

UlaGopaTopHBIC U TPAKTUIECKHE
paOboTHI:

UlaGoparopnas padota Ne 7.
«AHaiu3

MyTaIyid y Apo30(GUIIbl Ha

ICOTOBBIX MUKPOIIpCIIapaTax»

HaCJIeICTBEHHASI N3MEHYHNBOCTD,
KOMOMHATUBHAS K3MCHUUBOCTb,
MyTallMOHHAS U3MEHYHUBOCT,
MYTaHT, MyTalli{: TEHHBIE,
XPOMOCOMHEIE, FTCHOMHBIE;
MOJTUTUION NS, AaHEYTIJIOUTHS,
MyTareHbl. XapakTepru30BaTh
HACJICZICTBEHHYIO H3MEHYHBOCTE;
(hopMyIHpPOBATh 3aKOH
FOMOJIOTHYECKUX PSIJIOB

B HACJICJICTBEHHOM
n3menunBoctu H. Y. BaBuiiosa u
OOBSCHATD €ro

BHAYCHUEJISI OMOJIOTHN U
cenexnun. Kinaccudunmposars
MYTallMU: TEHHbBIC,
XPOMOCOMHEIE, TCHOMHBIE H
MTPUBOIUTH IPUMEPHI MYTaIlHHA.
OOBSACHATH MPUYUHBI
BO3HHKHOBEHHUS MYyTalluH, POJIb
(hakTOpOB-MyTareHoB.
CpaBHUBATh BUbI MyTallUH;
BBISIBJIATH IPUYHHBI
HACJICZICTBEHHOW N3MEHYHBOCTH,
VMCTOYHUKH MyTarcHOB B
OKpYyXaromieit cpezie (KOCBEHHO).
I XapakTepru30oBaTh BHESICPHYIO
HACJIEJICTBEHHOCTh U
M3MEHYUBOCTh




6.8 [‘eHeTHKa YeI0BeKa 1 ['eHEeTHKA YCIOBEKA. KapI/IOTI/IH P ACKpPbIBATh COACPIKAHUC

YUeIIOBEKA. TEPMUHOB U HOHATUN: KAPUOTHIT
OCHOBHBIC METOJIbI TEHETHKH JeI0BeKa, IUTOTCHETHYECKUN
IeI0BEeKa: TCHEAJIOTHICCKHI, METOJI, TCHEAJIOTHYCCKHI METO/,

6J'II/I3H€HOBI>II71, HI/ITOFCHGTI/I‘IGCKI/Iﬁ,pOI[OCJ'IOBHI)IC, 6J'IH3HCIIOBLII7I
6I/IOXPIMI/IIIGCKI/II>'I, MOJICKYJIAPHO-  MCTOA, HACJICICTBCHHLIC

TEHETHICCKUH. Oome3Hu: (MOHOTEHHBIE,
CoBpeMEHHOE OmpeiesieHIe C HaclIeICTBEHHOU
FeHOTHIA: TOJTHOT€HOMHOE MPEIpacoIoKEHHOCTHIO,
CEKBEHHPOBaHHE, XPOMOCOMHBIE), MEAUKO-
FeHOTUIIMPOBAHKE, B TOM YUCIIE  [[EHETHYECKOE

c nomouipto IIMP-ananu3a. KOHCYJIBTUPOBAHUE.
HacnencrBennsle 3a0omeBanus  |[[lepedncisaTe 0COOCHHOCTH
yesI0BEKa: TeHHbIE O0JIE3HH, M3y4YeHUs] TEHETUKU YEJI0BEKa;
0oNe3HU ¢ HACeICTBEHHON PUBOAUTH IPUMEPHI
MPeapaCONOKEHHOCTBIO, HacIIeICTBEHHBIX Oone3Hel
XPOMOCOMHBIE OOJIE3HH. JEeJI0BEKa, XapaKTepPHU30BaTh
Comarudeckue u METOJBI MX PODUITAKTHKH;
reHepaTHBHBIC MyTalllH. 00OCHOBBIBaTh 3HAYCHUE
CTBOJIOBBIC KJIE€TKU. [IpHHIMIBI  MEIUKO-TEHETUYECKOTO
BIOPOBOTO 00pa3a KU3HH, KOHCYJIETHPOBaHHS.

IMUarHOCTUKH, TPOQHUIAKTUKA U |BBISIBISTH U CPAaBHUBATH MEXKIY
lTedeHnsI FEHETUYECKUX OO0JIE3HEN. (OO0 MOMMHAHTHBIE U

MeauKo-TeHeTHIECKOC [pELlECCUBHBIE IPU3HAKU
KOHCYJIETUPOBaHUE. 3HAYCHHE IeIOBEKA.
MEIUITMHCKOM T'€HETHKHU COCTaBIATh U aHAJTU3UPOBATH

B TIPEIOTBPAIICHUN ¥ JICUCHUH  [POOCIIOBHBIC YEIOBEKA

FCHETHYECKUX 3a00IeBaHII

yesioBeka. [leMoHCTpanuu:

TaOIUITEI U CXEMBI:

«HacnenoBanue

pe3yc-thakropay, «[ eHeTHKa TPyIII

KPOBHY.

UTabopaTopHbIe U MPAKTHICCKHE

paboTHI:

[MpakTudeckas pabora Ne 2.

«CocTraBneHue 1 aHAIIN3
0JIOCTIOBHBIX YEJIOBEKA

MToro yacoB 1o teme 8

Tema 7. CCJ'ICKLII/ISI OpraHn3mMoB, OCHOBLIL OMOTEXHOJIOTUH

7.1 Cenekuus Kak HayKa U 1 Ceneknus Kak HayKa H mporecc.  [PackpwiBaTh cofepiKkaHue
Mpoiecc 3apoKIeHHUE CEIEKUUU U [TEPMHUHOB U TIOHSATHIA: CEIEeKITHS,

imomectukanus. Yuenaue H. 1. COPT, IIOPOJIA, LITAMM,
BapmioBa o meHTpax IMOMECTHKAITHS, WITH
MHOT000pa3us U NPOUCXOXKICHNS (0AOMAIIHUBAHHE, LIEHTPHI
KYJIBTYPHBIX PaCTEHHM. MHOT000pasus 1
LleHTpbI MPOUCXOKACHUS MPOUCXOXKICHUS
ITOMAIIIHUX >KUBOTHBIX. KyJIbTYPHBIX PACTCHUU U
CopT, mopoza, mTaMM. PKUBOTHBIX, THOPUANU3ALINS,
/lemoHCTpammu: MCKYCCTBEHHBIN O0TOOD.
[Toptpetsi: H. U. BaBuinos. HaspiBaTh U CpaBHUBATH
TaOmuipl ¥ cXeMbl: KapTa OCHOBHBIE 3Talbl pa3BUTUS
«llenTpsl MHOTOOOpA3us 1 CEJIeKIIHH.
[TPOUCXOXKICHHUS M3narate yuenue H. 1.
KyJIbTypHBIXpacTeHui», «[lopoas! BaBumosa
L{OMaIHHI/IX KUBOTHBIX», «COpTa [0 IEHTPaxX MPOUCXOKICHHS




KYJIBTYPHBIX PACTCHHUIN.
O0opynoBaHHe: MYJISDKU TUIOIOB U
KOPHETUTOOB TUKUX (HOpM U
KyJIBTYPHBIX COPTOB PACTCHU;
repOapmit
«CenbCKOX03IHCTBEHHBIE
[paCTCHUSD»

KYJIBTYPHBIX PACTCHHUIA,
[pa3TMYaTh IEHTPHI Ha KapTe
MUpa, CBA3BIBATH UX
IMECTOITOJIOKEHHE

Cc oyaraMu

BO3HUKHOBCHIS IPEBHEUIITX
[UBUIIN3AIAH.

CpaBHUBATH COpPTa KYIBTYPHBIX
[pPACTeHHIA, TIOPOBI IOMAITHIX
PKUBOTHBIX M UX JTUKUXIIPEIKOB.
OLIeHHBATh POJIb CENICKIIUU

B 00ecIIeueHU I
MPOAOBOILCTBEHHOM
0€30IMaCHOCTH YEJI0BEUECTBA

7.2

MeTonpl 1 JOCTHKEHUS
CEIICKLIUYA PACTCHUMN U
PKHUBOTHBIX

CoBpeMEHHBIE METOIBI CEICKITHH.
MaccoBblil 1 UHAMBUYyalbHBII
OTOOPHI B CEIICKIINUPACTCHHUH H
PKUBOTHBIX.

OrLeHKa dKCTEephepa.
BIM3KOpPOACTBEHHOE CKPEIIUBAHKE
— MHOpHUIWHT. YncTas THHMUSA.
CKpeIMBaHUe YUCTHIX JIMHUM.
[etepo3suc, wiu rudpuHas cuia.
HeponcTBeHHOE CKpEIMBaHUE —
ayTOpuauaT. OTHanéHHas
ruOpuan3anus U €€ yCIeXH.
VcKyCCTBEHHBII MyTareHe3 u
[MOJIy4ECHHE

MOJUTUIONA0B. JlOCTIKEHUS
CEJIEKIMU PACTEHUM, )KUBOTHBIX U
MUKpPOOPTraHU3MOB.
JlemoHCTpauu:

[Toptpetsi: . B. MuuypuHs,

I. . Kapneuenko, M. ®@. IBaHOB.
Tabiuip! 1 cxeMbl: «OTnaleHHas
ruOpuanzanus», «PadboTsl
akanemuka M. @. MIBanoBay,
«[Tomrmmonaus.

O0opyI0oBaHUE: MYJISDKHU TUIOJIOB U
KOPHETUIONIOB JUKHUX (PopM H
KYJIBTYPHBIX COPTOB PACTECHUH.
UlabopaTopHble U IPaKTHYECKHE
paboTHI:

DKcKypeus «OCHOBHBIE METO/BI U
ITOCTHKEHUSI CEJIEKIIUY PACTECHUI
I3

PKUBOTHBIX (Ha CEJICKITMOHHYTO
CTaHIVIO, IJIEMEHHYIO (epMy,
COPTOUCTIBITATEIHHBIA YIaCTOK

VJTH TETUTHIHOE XO3SIHCTBO)

IPackpbIBaTh conepanue
TEPMHUHOB M TTOHSITHIA:
MCKYCCTBEHHBIH 0TOOD,
MaccoBBIi 0TOOD,
WHIMBHTyaJIbHBIA 0TOOD,
PKCTEphEp, OIM3KOPOJCTBEHHOE
CKpEIMBaHUE, YUCTAas JTHHUS,
reTepo3uc, HEPOACTBEHHOE
CKpelLIrBaHue,

MCKYCCTBEHHBIN MyTareHes,
ronmutuionibl. CpaBHUBATh
(hOpMBI HCKYCCTBEHHOTO 0TOOpa
(MaccoBoro u
MHINBUIYAITEHOTO), BUIBI
CHOPHUIU3AIINN
(OIM3KOPOACTBEHHON U
OTIAJICHHOM), CTIOCOOBI
MOJTY4EHUs! MOJTUIIONIOB.
TIpuBOIUTH IPUMEPHI
IMOCTH>KEHUM CEJIEKLIMU PACTEHUM
1 )KHBOTHBIX




7.3 broTexHONIOTHs KaK 1 BHOTEXHOIOTHS KaK OTpacib PackpsIBaTh comepikanue
OTpacib MPOU3BOJICTBA MpON3BOACTBA. | eHHAs TEPMHHOB ¥ MTOHATHIL:
MHKCHEPUS. DTaIlbl CO3aHUs OMOTEXHOJIOTHsI, KJICTOYHASI
pexomOuaanTHOi JIHK 1 MH)KEHEPUsl, TCHHAsl UHXXCHEPUs,
TPAaHCTEHHBIX OPTaHU3MOB. KJIOHHIPOBAaHUE, TPAHCTCHHBIE
Kiterounast HHKCHEPH. opranu3mMel, MO (reHeTHaecKu
KiteTouHbIe KYJIBTYpBI. MOIU(HUIUPOBAHHBIC
IMHKPOKIIOHATPHOEPA3MHOKCHHE |OPTaHU3MBI). XapaKTepHU30BaTh
pactenuii. KnonupoBanue OMOTEXHOJIOTHIO KaK
BBICOKOTIPOITYKTHBHBIX 0Tpaciib HPOU3BO/ICTBA,
CEIbCKOX035CTBEHHBIX OCHOBHBICZIOCTUKEHHUS
OpraHu3MOB. DKOJIOTHYECKHE MOMOTEXHOJIOTHH B  OOJACTH|
pTrdeckre mpoodieMbl. MO —MpOMBIIIIIEHHOCTH, CEIbCKOTO|
TEHETHYECKHU XO341CTBA U MEIULIMHBI.
MOIUGUIPOBAHHBIE [lepeuncnsate 51
OpPTraHU3MBblI. XapaKTepHU30BaTh
/leMoHCcTpauu: OCHOBHBIEMETO/IbI 51
Tabmuipl 1 cxeMbl: «OOBEKTBHIIOCTIKEHUS OMOMHKEHEPHUH.
ouotexHonmorun», «KnaetounpleO0CYX 1aTh KOJIOTUYECKUE U
KYJIBTYPBl U KJIOHUPOBAHUE», PTUYECKUE aCIIEKTh]
«KoHCcTpyHpoBaHUE U IEPEHOC HEKOTOPBIX MCCICIOBAHUN B
FEHOB, XPOMOCOM)) oOnactu OMOTEXHOJIOTU Y]
(KJIOHUpOBaHUS,
MICKYCCTBEHHOTO
OIUIOZIOTBOPEHMS,
HAaIlpaBJICHHOIO  W3MEHEHUS
reHoma u
CO3[IaHHs TPAHCTEHHBIX
OpraHu3MOB
HToro yacoB o teme |3
Pe3epBHOE Bpems 1
O0111e€ KOTMYECTBO 34

YacOB TI0 MPOTPaMMe




Y4yedHo - MeTOIHYECKOE 00ecIeyeHue

1. buonorus. 10 kmacc. (6a3oBbrii ypoBens). bemsie . K., dpvmmn .M., Ky3uenosa JL.H. u
np. / on pen. bensiepa JI.K., emvmuna .M., M.: 2020 «I[IpocBemieHue»

2. buonorus. Meronuueckue pekomenaanuu. 10 — 11 kmaccsl. Cymaroxun C. B., EpmakoBa A.
C., ®omuna T. T., M.: 2020 «IIpocBenienue»

3. buonorwus. 10-11 knaceel. Pabouas terpans. Cabmuna O.B. [pivimn .M.

M.: 2018 «IIpocBeuienue

4. bubnmnotexa nuppoBOro 0OpazoBaTEIbHOTO KOHTEHTA

JononHuTenpHas Iureparypa:

1.JIaGoparopusiii npaktukyM. buomorus 6-11 kmacc (yueOHOEe 5SIEKTPOHHOE H3AaHUE).
PecnyOnukanckuit mynsrumenua mnentp, 2018

2.buonorus. OOmMe 3aKOHOMEPHOCTU. MyIbTUMEOUITHOE TMPUIOKEHHE K  Y4eOHUKY
H.N.Conuna (anekrporHoe yuebHoe usnanue), Jpoda, dusnkon, 2018

3.IToaroroBka k EI'D mo 6uonoruu. DnekrponHoe yueOHoe uznanue, poda, ®uszukon. 2018
Jlaboparopust DKOCUCTEMbBI

HuTepHeT-pecypchl Ha yCMOTPEHHUE YUUTENs U 00y4YaroLIuXcs

Anpeca caittoB B UHTEPHETE

www.bio.l september.ru - rasera «buonorus» - npuiaokeHue K «l ceHTAOpa»
www.bio.nature.ru - HaydHble HOBOCTH Ouosoruu WWW.edios.ru - DHgoc - HeHTp

JIMCTAaHIIMOHHOTO 00pa3oBaHuUs

www.km.ru/education - y4eOHble Marepuanbl M cjoBapu Ha caite «Kupwin u

Medoamii»
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KanennapHo-reMaTH4ecKkoe NJIaHUPOBaHUE

Ne Tema ypoka ‘ KonuuecTBo yacos ‘
n/m | Bcero H Jara rutan “ Jara ¢pakt |
|1 HEI/IOJIOI‘I/ISI B CHCTEME HayK “ 1 H “ |
2 |[MeTo/bI MO3HAHMS )KUBOU MPUPOJIBI. 1

IIpakTyeckas padora Ne 1

«HcnoJsib30BaHMe Pa3JIMYHBIX METO10B

NpH U3y4YeHU U OHOJIOTrHYeCKUX

o00bexToB» 0,5
3 ||buosnornyeckue CUCTEMBI, IPOLIECCH U 1

UX U3y4YeHUE
4 | Xumunueckuil cocraB KieTku. Bona u 1

MHUHEpaJIbHbIE COIU
‘5 HEeJIKH. CocraB u cTpoenue 0elKoB H H H
6 | DepmeHTH — OHOIOTHYECKHE

Karanuzaropsl. Jlaboparopuas pabora

Ne 1 «3ydyeHue KaTaauTHYECKOM

AKTHBHOCTH (pepMeHTOB (Ha npuMepe

aMuJIa3bl WM KaTajaasb)» 0,5
‘7 HaneBO)JI,L JIunu et H H H ‘
‘8 HHYKJ'IGI/IHOBLIG KUCIOThL. ATO H H H ‘
9 |Uctopus u MeTobl U3y4EHUS KIETKH.

Kiterounas teopus
‘10 HKJICTKa KakK IeJIOCTHAs )KUBasi CHCTEMa H H H ‘
11 ||CtpoeHue dykapuoTH4eCKOH KIETKH.

Jlaboparopnasi pabora Ne 2 «M3yuenne

CTPOEeHUsI KJIETOK PacTeHui,

’KHBOTHBIX, TPH0OB 1 0aKTepHil MOA

MHKPOCKONOM Ha FOTOBBIX

MHKponpenaparax u ux onucanue»0,5
‘12 HO6MeH BEIIECTB M MEeTa0O0IN3M H 1 H H ‘
‘13 HCDOTOCI/IHTGS. XeMocHHTEe3 H 1 H H ‘
‘14 H3HepreTquCKI/Iﬁ oOMeH H 1 H H ‘
15 |7Ku3HeHHbIH MUK KJIeTKHA. JleeHue 1

kjaeTku. Muto3. Jlaboparopuasi pa6ora

Ne 3 «Habmnronenne MUTO3a B KJIETKAX

KOHYHKA KOPelIKa JIyKa Ha TOTOBbIX

MuKponpenaparax» 0,5
16 ||buocunres Genka. Peakiust MaTpugHOTO 1

CHHTE3a
‘17 HTpchnsmpm— OnocuHTE3 Oenka H 1 H H ‘
‘18 HHeKneTquLIe (OpMBI JKU3HU — BUPYCHI H 1 H H ‘
‘19 Hd)opMH pa3MHOXKEHHS OPraHU3MOB H 1 H H ‘
[20 |Meiios L1 | | |
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/11

Tema ypoka

‘ KomxnuecTBo yacos

‘ Bceero H Jlara nnan H

Jara ¢akr

21

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeToK. OmionorBopenue.
Jlaboparopnasi padora Ne 4 «M3yuenne
CTPOEHHS MOJOBBIX KJIETOK Ha
roToBbIX MuKponpenaparax» 0,5

1

22

I/IH,I[I/IBI/II[yaJ'II)HOC Pa3sBUTHC OPraHU3MOB

23

I'eneTnka — HayKa O HaCJICACTBCHHOCTHU
1 U3BMCHYUBOCTHU

24

3aKOHOMEPHOCTH HACIIeIOBAHUS
npu3HaKkoB. MoOHOTHOpUIHOE
CKpeI1BaHHE

25

Jurubpuanoe ckpemuBaHue. 3aKoH
HE3aBHCUMOTI'0 HacJIeJOBAaHHS PU3HAKOB

26

CuenjieHHOe HACJIeT0BaHHE
npusHakoB. Jlaboparopnasi pa6ora Ne
5 «M3y4yeHue pe3yibTaToB
MOHOTHOPU/IHOTO U JUTHOPUIHOTO
CKpelMBaHus y Ap0o30(puibl Ha
roToBbIX MuKpomnpenaparax» 0,5

27

I'eneTuka noma. HacienoBanue
MIPU3HAKOB, CIEIIJICHHBIX C TTOJIOM

28

N3menuyuBocthb. Henacaencreennas
H3MEeHYMBOCTD. JIabopaTopnasi paéora
Ne 6. Uzyuenue moaudpukannoHHoM
H3MEHYUBOCTH, MIOCTPOEHHE
BapHAILMOHHOIO P U
BapHalMOHHOM KpuBoi» 0,5

29

HacaencrBeHHasi ©3MEHYHBOCTD.
JladoparopHas paGora Ne 7. «AHa/u3
MYyTaUMi y Apo30(HIbl HA TOTOBBIX
MuKponpenaparax» 0,5

30

‘FeHeTI/IKa geJoBeKa

31

Kontpoabnas padora o teme:
«HacnencTBeHHOCTh M U3MEHUYHUBOCTD
OPTaHU3MOB»

32

‘CGHGKHI/IH KaK HayKa 1 IIpouecc

33

Meronsl U TOCTUKEHUS CENEKIIUU
pPacTeHUI U KUBOTHBIX

34

buorexHonorus kak oTpacib
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

MoanncaHo undposoi

3V|HOBbeBa EﬂeHa nognucoto: 3nHoBbeBa EneHa

HunkonaesHa

HukonaeBHa
[JaTa: 2023.09.23 10:41:13 +08'00'
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