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®enepanbHas paboyast mporpamma o yueonomy npeamety «buonorus» (6a30BbIiypOBEHb)
(mpenmeTHas 061acTh «EcTecTBEeHHO-HAYUHBIEC TPEMETHD») (Jajiee COOTBETCTBEHHO — IPOrpaMma 1o
O6nostornu, OMOJIOTHS) BKIIOYAET MOSCHUTEIBHYIO 3aIHCKY, COACPKaHUuEe 00ydeHUs], TUIAHUpYEMble
pe3yabTaThl OCBOCHHUS MPOTPaMMBI 110 OHOJIOTHH, TEMAaTHUYECKOE TUIAHUPOBAHHE.

[osicHuTeNbHAS 3aMKCKa OTpaXKaeT OOIIHE LeNU U 3aJjaud H3y4EeHUsI OMOJIOTUH, XapaKTEPUCTUKY
MICUXOJIOTUYECKUX MPEIIOCHUIOK K €€ N3YUYSCHHIO 00YJaIOIIMMHUCS, MECTO B CTPYKTYpe y4eOHOTO
IUIaHA, a TaKkKe MOJXOAbI K OTOOPY COAEp)KaHUs,K ONpPeNesICHUIO TNIAHUPYEMBIX Pe3yIbTaTOB.
Coneprxanue 00ydeHHs paCKphIBAET COJIEPKATEIbHBIC IMHUN, KOTOPBIC MPEIIararoTCs s
00513aTEIILHOTO N3YYEHHSI B KJKIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMsL.
[Tmanupyemble pe3yabTaTbl OCBOCHHUS IPOTPAMMBI 110 OMOJIOTHH BKIIFOYAIOTIMYHOCTHBIE,
MeTarnpeaIMEeTHbIE Pe3yIbTaThl 32 BECh MEpHUO]] 00yUeHUs Ha YPOBHE CpelHero oomiero oopa3oBanus, a
TaKXKe TPEeJAMETHBIC TOCTHKCHUSI 00yJaromerocs 3a Kax JIplid To1 00ydeHHU .

MOACHUTENbHAA 3AMNUCKA

[Ipu pa3paboTke mporpaMMbl TIO OHOJOTHM  TEOPETHUYECKYI0  OCHOBY/UIS OTIPENEICHUS
MOJIX0A0B K (POPMHUPOBAHHIO CONEpKAHHUS y4eOHOTO TpeaMera

«buonorus»  cocraBmIn: KOHIENTyaJIbHbIE MOJIOKEHUS dIrocC COOo
B3aMMOO0OYCIIOBJIEHHOCTH IIeJIeH, CoZiepKaHUs, pe3yabTaToB 00ydeHHs U TPeOOBAaHUHN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB, ITOJIOKEHHS 00 OOIIMX MEJSIX ¥ MPUHIINTIAX, XapaKTEePHU3YIOIIIX
COBPEMEHHOE COCTOSTHHE CUCTEMBI CpeiHero oobiero oopasoanus B Poccuiickoit deaepannn, a Takxke
MOJIOKEHUS O cneruduke Onooruy, e€ 3HaYeHUHUB IO3HAHUH KUBOU IPUPOIbI U 00ecTiedeHn N
CYIIECTBOBAHUS YeJIoBeYecKoro odmectBa.CormacHoO Ha3BaHHBIM TIOJIOKECHUSIM  OTIPEIEIICHBI
OCHOBHbIE (YHKIIMHM MPOTrpamMMbl [0 OHMOJOTUH U €€ CTPYKTYpa.

[Iporpamma o 6monoruu JaéT MpencTaBiIeHUE O MENsx, 00 00mel cTpaTerun 00ydeHUs, BOCITUTAHHMS
W Pa3BUTHUsI OOYYAIOUIUXCS CpEeACTBAMHU y4eOHOTO TpeaMera

«buonorusy, onpenenser 06s3aTeNIbHOE MPEIMETHOE COJEPIKAHUE, €TO CTPYKTYPY, pacipe/iesieHre Mo
pazaenaM 1 TeMaM, peKOMEHIYeMYIO MOCIIeI0BaTENbHOCTh U3YUeHUAYde0HOTO MaTepHralia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JOrMKHOOpa30BaTeIbHOTO MPOIIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaronuxcs.

B nporpamme 1o OMoyIoruu Takxke YUUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanmpeIMEeTHbIM W TNPEAMETHBIM  pe3ylbTaTaM  00y4eHHUsSB (GOPMHUPOBAHUH OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEILHOM JesTebHOCTH/YUeOHBIX AeUCTBUN 00YyJaOIUXCsl 10 OCBOCHHIO
coJiep>KaHus OMOJIOTHYECKOro 00pa3oBaHMUsL.

B mporpamme o 6uostorun (10-11 kimaccel, 6a30BbIi yPOBEHB) pean30BaH MPHHIIKI
MIPEEeMCTBEHHOCTH B M3Y4YEHHH OMOJIOTHUHM, Olarojapsi 4emy B Hel MpOCMATpPUBAETCS HAINPaBICHHOCTh
Ha pa3BUTHE 3HAHUI, CBSI3aHHBIX C (POPMHUPOBAHHUEMECTECTBEHHO-HAYYHOTO MUPOBO33pEHUS,
[EHHOCTHBIX OPUEHTAIMI JINYHOCTH, SKOJOTHYECKOTO MBIIIJICHHS], TPEICTABICHHI O 3J0POBOM 00pase
KU3HU U OEpEeKHBIM OTHOILIEHUEM K OKpYXKaromien mpupoaHoii cpene. [loatomy Hapsiay ¢ u3ydyeHueM
0011eOMOIOTHUECKUX TEOPUA, a TAK)KE 3HAHUN O CTPOSHUH JKUBBIX CUCTEM PA3HOTO paHra MU CYyI[HOCTU
OCHOBHBIX MPOTEKAIOMIMX B HUX IPOLECCOB B MPOrpaMMeno OHMOJIOTHH y/IeIEHO BHUMAHHUE
MCTOJIb30BaHMIO MOTy4YEHHBIX 3HAaHUH B TOBCEAHEBHOMKU3HU IS peIlieHHs] IPUKJIIaIHbIX 33/1a4, B TOM
qucie: Npo(UIaKTUKN HACIeICTBEHHBIX3a00I€BaHUI YeI0BeKa, MEIUKO-TE€HETHUECKOTO
KOHCYJIbTUPOBaHUSI, 000CHOBAHMSI SKOJIOTHYECKH 11e71€CO00Pa3HOTO MOBEICHHS B OKPY)KAOLIEH
IIPUPOHOM CpeJie, aHAIU3aBIUAHUS X035 HCTBEHHON AEATEIbHOCTH YEJI0BEKa Ha COCTOSTHUE MTPUPOTHBIX
U UCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAaHUs K MPUKIIAJHOM HalpaBIeHHOCTH y4eOHOTO
npeamera «bronorus» npoIMKTOBaHO HEOOXOAUMOCTBIO 00eCTIeYeHHsl YCIOBUM [Tl PELIeHNs OJTHOU U3
aKTyaJbHbIX 33124 IIKOJIBHOTO OHOJOrHUECKOro 00pa3oBaHus, KOTopas mpeanojaraet GopMupoBaHue y
oOyyaromuxcs CHocOOHOCTH aIalTUPOBATHCS K M3MEHEHUSM TMHAMUYHO Pa3BHUBAIOLIETOCS
COBPEMEHHOT'O MUpa.

[Tporpamma 1o 6GMOJIOTUHU ABJSETCS OPUEHTUPOM JUI COCTABIICHUSI PA00OYMX MPOTPAMM, aBTOPEI
KOTOPBIX MOTYT MPEATIOKUTH CBOM BAPHAHT MOCIIEA0BATEILHOCTH U3YUCHUSI U CTPYKTYpPbl y4eOHOTO
MaTepuana, cBoé BuaeHHe ImyTed (opmupoBaHus y obyuaromuxcs 10—11 kiaccoB mpeaMeTHBIX



3HaHUH, yMEHUI U cIocO00B yueOHO eATENIFHOCTH, a TAKXKe METOJMUECKUX PEIICHUH 3a1a4
BOCIIMTAHUS U Pa3BUTHA CpPeACTBaMU yueOHOTO mpeamera «buomornsy.

buonorus Ha ypoBHE cpeqHero o0miero 0opazoBaHusi 3aHMMaeT BakHoe MecTo. OH obecnieunBaeT
(dopmupoBanue y 00yqaronuxcs NpeACcTaBICHU 0 HAyYHOH KapTHHEMHpa, paciupsieT u o0oOmnaer
3HAHUS O )KMBOM IIPUPOJIE, €€ OTIIMUUTENIBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allK U SBOJIIOLINY,
CO3/1a€T yCIOBHS JUISA: TIO3HAHUS 3aKOHOB KMBOI MPUPOIbI, POPMHUPOBAHUS (PYHKIIMOHATBHOM
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€301acHOr0 00pa3a >KM3HU, SKOJIOTUYECKOTO MBIIIICHHS,
LIEHHOCTHOTO OTHOIIIEHUS K KUBOU MPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHre OMOJIOTUS UMEET TAKXKE JJIsl PELLIEHUS] BOCIIMTATEIbHBIX U PAa3BUBAIOIINX 33134
cpeaHero o0Imero 00pa3oBaHus, COMATH3AIUH 00yJaromuxcs. M3ydaenue 6uonorum ooecreuynBaeT
ycnoBHs U1 (GOPMUPOBAHHS HHTEIUICKTYaIbHBIX, KOMMYHUKAIIHOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOH KYIBTYPHI, CHOCOOCTBYET HHTErPAl OMOJIOTHUYECKIX 3HAHHUH C TIPEACTABICHUSIMH H3
IPYruXy4eOHbIX IPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. Ha3BaHHBIE MOJIOKEHUS O
IperHa3HayeHny yueOHoro nmpeamera «bruoaorusy coctaBuian OCHOBY JAISONPEEIEHUs OIX0I0B K
0oTOOpY U CTPYKTYPUPOBAHUIO €r0 COJEPKaHUs, IPEACTABIEHHOTO B IPOrpaMMe M0 OHMOJIOTHH.

OTt60p coaepxanus yaeOHoro npeameta «buosorus» Ha 0a30BOM YPOBHEOCYIIECTBIEH C MO3UIIUN
KYJIbTYpPOCOOOPa3HOTO M0AX0/1a, B COOTBETCTBUM C KOTOPHIM O00yYaromMecs JIOJKHBI OCBOUTh 3HAHMS
U YMEHHUS, 3HauuMble JUIsi GOpMHpOBaHUS OOILEH KyJIbTYphl, ONpPEeSoNnne aJeKBaTHOE OBEICHNE
YeJI0BEKa B OKPYXKAIOIIEH MPUPOAHON Ccpejie, BOCTPEOOBAHHBIE B TOBCEAHEBHOM KU3HU U MPAKTHUECKOU
nestenbHOCTH. Ocoboe MECTO B ATOM CHUCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOphIE
CIy)aT OCHOBOW [uIisi (OpMUPOBAHHS TPEACTABICHUHO COBPEMEHHOM €CTECTBEHHO-HAYTHOM
KapTHUHE MHpa U [IEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX I'YMaHU3aI[UU
OMOJ0TrMYecKOro o0Opa3oBaHHUsL.

CTpykTypupoBaHHE COJEp:KaHHUA y4yeOHOro Marepuaja B  Iporpamme 1o OHOJOTUU
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHUS 3HAHUI 00 OTIMUYMTEIBHBIX OCOOEHHOCTSIX
KUBOU MpUPOJBI, 0 €€ YpPOBHEBOM OpraHU3aI[MHH 3BOJIOIUHU. B COOTBETCTBHU € 3TUM B CTPYKTYype
yueOHoro npeamera «buosorusy» BbIIEIEHBI CIEAYIOUINE COAepKaTeNIbHbIe JIMHUU: «bronorus kak
Hayka. MeTonbl Hay4HOTO no3HaHus», «KieTka kak 6nonorudeckas cucreMay, «OpraHusm Kak
Oouosoruyeckas cuctema», «CrucremMa U MHOroo0Opazve OpraHu4ecKoro Mupay,

«OBOJIIOLINS KUBOM MPUPOABD, «IKOCUCTEMBI U IPUCYLTUE UM 3aKOHOMEPHOCTH.

Lenb uzydyenust yaeOHoro npeamera «buonorusp» Ha 0a30BOM YpOBHE — OBJIaICHUEO0yHAIOIIIUMHUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOM OpraHu3aliy KUBBIX CHCTEM Pa3HOr0 paHra u
npuoOpeTeHne YMEHUN UCIOJIb30BaTh OSTH 3HAHUS JUISl TPAMOTHBIX JAEUCTBUN B OTHOIICHUH
00BEKTOB >KMBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctmxkenne  uenu  u3ydeHuss — ydeOHoro — mpeamera  «buonorus» Ha 6a30BOM ypOBHE
obecrieunBaeTcs pelIeHUeM CIEIYIOIINX 3a/1ay:

OCBOEHHE 00yYaIOMIMMHUCS CUCTEMbI 3HAHH 0 OMOJIOTMYECKUX TEOPUSX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, NpaBuUiaX, CIyKalldX  OCHOBOU /it (popMHUpOBaHUS
MIPEJICTaBJICHUM O €CTECTBEHHO-HAYUYHON KapTHUHE MUPA, 0 METOJaXHAyYHOTO MIO3HAHUS, CTPOCHUH,
MHOT000pa3uu U 0COOCHHOCTSIX dKUBBIX CUCTEM PAa3HOTOYPOBHSI OpraHMU3alMH, BBIJAOIINXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUSIXB OMOJIOTUHY;

dbopMupoBaHHe y OOYydYalOIIMXCS  MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX M TBOPUYECKUX
CHOCOOHOCTEI B IpoIlecce aHaIn3a JaHHBIX O MYTSAX pa3BUTHS B OMOJIOTMMHAYYHBIX B3TJISA0B, UACH U
MIOAXO0/I0B K M3YYEHHIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OPTaHU3ALINN;

CTaHOBJIEHUE Y 00yUaroLnxcs 001eil KyIbTyphl, GYHKIIMOHAIBHON IPAMOTHOCTH, Pa3BUTHE YMEHHI
OOBSICHATH M OLIEHUBATH SIBJICHHS OKPYXKAIOIIET0 MUPA KUBOU MPUPOIBI HA OCHOBAHUU 3HAHUU U OTIBITA,
MOJIyYEHHBIX MPU U3YUYEHUU OMOJIOTHH;

¢dopmupoBanue y oOydaromuxcs yMEHUI WITIOCTPUPOBATh 3HaYeHHE OUOJIOTHYECKUX 3HAHUHN B
MPAKTUYECKON JeSITENLHOCTH YEIOBEKa, PA3BUTUUCOBPEMEHHBIX METUITUHCKUX TEXHOJIOTUI U
arpoOMOTEXHOJIOTHif;

BOCIHUTaHUE YOSKIEHHOCTH B BOZMOKHOCTH TTO3HAHUSI YEJIOBEKOM KHBOW MPUPO/Ibl, HEOOXO0AUMOCTH
0epe’KHOTO OTHOIICHUS K Hel, COOIIOICHUS STHUECKUX HOPMITPU MTPOBEACHUU OUOJIOTMUECKUX
HCCIIeIOBaHUI;

0CO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHHWM IS TIOBBIIICHHUS YPOBHS 3KOJOTMUYECKON KYIbTYPBbI, IS
(bopMUpOBaHUS HAYYHOTO MUPOBO33PEHHUS;



MPUMEHECHHE TMPUOOPETEHHBIX 3HAHWM W YMEHUH B TOBCEIHEBHOW KHU3HU IS OIICHKU
MIOCIIEICTBUI CBOEH JIEATEIHHOCTH MO OTHOLICHHIO K OKPYKAIOIIeH cpefie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHHE U COONIOIEHNE Mep MPOPHIAKTUKH 32a00ICBaHHIA.

B cucreme cpeanero oOmero oOpasoBanust —«buonorus», wu3ydaemas Ha 6a30BOM YpOBHE,
SIBJISIETCS 00sI3aTEIbHBIM Y4EOHBIM ITPEIMETOM, BXOISIINM B COCTABIIPEAMETHOM o0nactu «EcTecTBeHHO-
HAy4YHBIC MTPEIMETHIY.

OO0r11iee YKCI0 9YacoB, PEKOMEHIOBAaHHBIX /Ui u3ydeHus Owosiorun — B 10 kimacce — 34 yaca (1 gyac B
HEJIEINIO),



COJAEP)KAHUE OBYUYEHUA

10 KJIACC

Tema 1. Buonorus kak Hayka

buonorus xak Hayka. CBs3p OHOJOTMM C OOIIECTBEHHBIMHM, TEXHUUYECKUMUU APYrUMU
€CTEeCTBEHHBIMH HayKaMH, (puinocodueit, STHKON, ICTETHKOM U paBoM. Poip0nosnorun B hopMupoBaHun
COBPEMEHHOM HayuyHOU KapTUHbI Mupa. Crucrema OMOJIOTUYECKUX HayK.

MeTo1bl T0O3HAHUS KUBOU MPUPOAbI (HAOIIOAEHNE, IKCIIEPUMEHT, ONUCAaHUE, U3MEPEHUE,
KJIacCU(UKAIUs, MOJICTUPOBAHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX).

JemoHcTpaumnu:
Iopmpemur: Y. Japsun, I'. Mennens, H.K. Konbsuos, /[x. Yorcon u @. Kpuk.
Tabnuybl u cxemol: «MeToAbl NO3HAHMA XKXMBOW NPUPOAbI».

JlabopaTopHble M MpaKTHYeCKHe PadOThI:
[IpaxTrueckas padota Ne 1. «Mcnonp3oBaHue pa3IMuHbIX METOJIOB IPU U3YUYEHUU OMOJIOTUYECKUX
0OBEKTOBY.

Tema 2. /KuBble cucTeMbl U UX OPraHU3aALMS

JXKusble cucteMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHust Ononoruu. OTINYNe )KUBBIX CUCTEM OT
HEOPraHW4YeCKOM PUPOIBI.

CaoiicTBa 6MOCUCTEM M UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluy OHOCHCTEM: MOJIEKYIISIPHBIH,
KJICTOYHBIM, TKAHEBBIN, OPraHU3MEHHBIN, MOMYJISIIIUOHHO-BUIOBOM, YKOCUCTEMHBIN
(6uoreoneHOTUYECKHIT ), OMOCHEPHBIM.

JleMoOHCTpauu:
Tabauywvl u cxemvl: «OCHOBHBIC NIPU3HAKH KU3HW», «Y POBHU OpPTaHU3AINH )KUBOK
PUPOIBI».

Obopyoosanue: moaens monekynsl JIHK.

Tema 3. XuMnuyeckuii cOCTaB U CTPOEeHHE KJIETKH

XUMHUYECKUH COCTaB KIETKH. XMMHUYECKHE SJIEMEHTBI: MaKPO3JIEMEHThI, MUKPO3JieMeHThI. Boaa
1 MUHEPaJIbHbIC BEIICCTRA.
OyHKIMK BOJIbI U MUHEPAIBHBIX BEeCTB B KieTke. [loiepikanie ocMoTudeckorodaianca.
Bbenku. CocTaB u cTpoeHHe OSIKOB. AMUHOKHCIIOTHI — MOHOMEpPHI OelikoB. He3aMeHHMbIe U 3aMEHUMBIE
AMHHOKHUCIIOTH. AMUHOKHCJIOTHBIN COCTaB. YPOBHH CTPYKTYpPbI OCIKOBON MOJICKYIIbI (IEpBUYHAS,
BTOpPUYHAsS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XUMHUUECKUE CBOICTBA OenkoB. buosornueckue
GbyHKIMH OENKOB.
depMeHThI — buoornueckue karanu3aTopsl. CTpoeHne hepMeHTa: akTUBHBIN IIEHTpP, CyOCTpaTHAs
cneruduaHocts. Kodpepmentsl. Butamunsl. OTnnunst epMEeHTOB OT HEOPraHUUYECKUX KaTaIu3aTOPOB.

VYrneBoJipl: MOHOCAaxXapubl (IUI0K03a, pub03a U 1e30KCHpud03a), Jucaxapuibl (caxapo3a, JIakTo3a) U
noJimcaxapuasl (Kpaxma, TIIMKOTeH, Leltono3a). buonornyeckue GyHKIUU yriieBOOB.

JIunuapl: Tpuraunepu s, pochomunuas, crepousl. ['uapodunbsHo-rupodoOHbIECBOMCTBA.
buonornyeckue ¢pynkuuu nunuaoB. CpaBHEHHE YIIIEBOA0OB, OCJIKOB U JIMIMIOB KaK HCTOUHHKOB
SHEPIUH.

Hyxnennossie kucnotsl: JIHK u PHK. Hykneotniel — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue n
¢ynkuuu JJHK. Ctpoenne n pynkuuu PHK. Buast PHK. AT®: crpoenue u ¢pyHKIUM.

[{utonorus — Hayka o kietke. Kiietounas teopust — npuMep B3aUMOAEHCTBUS Ueln (pakToB B HAYYHOM
MO3HAHUU. MeTO/Ibl U3yYEHUS KIIETKH.

Knerka kak nenoctHas xuBas cuctema. OO1He MpU3HAKK KIETOK: 3aMKHyTasiHapy>KHasi MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oenka.



Tumb! KJIETOK: SyKapHOTHYECKasi ¥ MpoKkapruoTHieckas. OcoOOEHHOCTH CTPOCHUS MPOKAPHUOTHUECKOM
kietku. Knerounas crenka 6akrepuii. CTpoeHne 3ykapuoTHuecKOMKIeTKH. OCHOBHBIE OTIIMYUS
PacTUTENLHOMN, Y)KUBOTHON U TPUOHOM KIICTKH.
[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIHMKC, UX (DYHKIIHH.
[Mnazmatudeckass memOpaHa, e€ cBoiicTBa W (QyHKuuH. lluToruiasma u e€ opraHouIbl.
OnnomemOpanubie opranous! kietku: DIIC, anmapar [Noabmxu,mu30combl. [losryaBToHOMHBIE
OpraHoubl KIETKU: MUTOXOHJIPHUH, IIacTU bl [Iponcxoxienne MUTOXOHApUH U tu1acTud. Buast
wiactua. HememMOpaHHbIe OpraHOUIBIKICTKH: PUOOCOMBI, KJIETOUHBINA [EHTP, IEHTPUOIIH, PECHUYKH,
KryTUKU. OyHKIUMOPraHOUIOB KJIETKH. BritoueHus.
SAnpo — perynsTopHslii HeHTp kieTku. CTpoeHue sapa: sjaepHas 000104Ka, KapuoIuiasma, XpoMaTHH,
SIIPBIIKO. XPOMOCOMBI.

TpaHcnopT BelecTB B KJIETKE.

JemoHcTpaumm:

Ilopmpemu1: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,/lxx. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K.M. bap.

Juacpammur: «PactipefieneHe XMMHUYECKHUX JJIEMEHTOB B HEXHMBOW MPUPOIE»,
«PacrnpeeneHne XMMHUYECKHUX 3JIEMEHTOB B 5KMUBOM MPUPOJIEN.

Tabnuubl u cxemol: «lepuoagmyeckas Tabnavua XUMUYECKUX 3S/IEMEHTOBY,

«CTpoeHne MOJIEKYJabl BOIbD», «buocunHTe3 Oenkay, «CTpOCHHE MOJEKYIbl OCIIKay,
«Ctpoenue pepmenTtay, «Hyknennonbie kucnotel. JIHK», «Ctpoerue monexyasr ATD,
«CTpoeHHe 3YKapUOTHYECKON KIETKN», «CTpOCHHUE )KUBOTHOU KIETKH», «CTpOCHHE paCTUTEIbHON
KJIETKW», «CTpOeHHE TPOKAPUOTUUECKON KIETKN», «CTpOCHUE A/Ipa KIETKW», «YTIE€BOABDY, «JIMIUIbI».
ObopyoosaHue: CBETOBOH MUKPOCKOII, 000pyI0BaHUE ISl IPOBEICHUS HAOTIOICHU, U3MEPECHHIA,
HKCIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX,)KUBOTHBIX U OaKTEPHATbHBIX KIETOK.

NabopaTopHble U NpaKkTU4eckue paboTbl:

JlabopaTtopnas pabota Ne 1. «/3ydyeHne KaTaTUTHIECKON aKTUBHOCTH (PEPMEHTOB (Ha MpuMepe
aMHJIa3bl WIIH KaTalasbl)y.

JlabopaTtopHnas pabota Ne 2. «3ydyeHne cTpoeHus KJIETOK paCTEHUM, )KUBOTHBIX M OaKTEpUi TIOJT
MHUKPOCKOTIOM Ha TOTOBBIX MHKpOTIpENapaTax u uX OMUCAHUE).

Tema 4. KnsHeaeATeIbHOCTb KNEeTKU

OOmeH BemiecTB, WIM METaboau3M. AcCcUMWIAIUA (TUIACTUYECKHH OOMEH)U JUCCUMUJISAIIUS
(aHepreTHyecKrii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca MeTabosau3ma. Posib 3ak0HOB COXpaHEeHHUs
BELIECTB U 3HEPrUH B IOHUMaHUK MeTa00JIn3Ma.

Tunbsr oOMeHa BemiecTB: aBTOTPOQHBII U rerepoTpodHbid. Poib ¢depMeHTOBB 0OMEHE BEIIECTB U
IIPEBPALLEHUH YHEPTUU B KIIETKE.

dotocunTe3. CBeToBast U TeMHOBast Pa3bl poTrocuHTe3a. Peakuuun Gotocuntesa. IPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHne (HOTOCUHTE3a AJIS )KU3HU Ha 3emie. BausHue ycinoBuil cpeasl Ha
¢doTtocuHTE3 M CHOCOObI TOBBIIIEHHUS €ro MNPOIYKTUBHOCTUY KYJIbTYPHBIX PACTECHUH.
XemocuHTe3. XeMOCHHTEe3Upyrolye OakTepuu. 3HaYeHHue XeMOCHHTE3a JUIsl )KU3HUHA 3eMIIe.
OHepreTuyeckuii oOMeH B KieTke. PacliernyieHue BelIecTB, BBIJICJIEHUE U aKKYMYJIMpPOBaHHE
SHEPIUu B KJIETKEe. DTalbl 3HepreTnyeckoro oomena. ['nukonns. bpoxenue u ero Buasl. Kucnopoanoe
OKHCIICHHE, WU KJIeTouHoe AbixaHue. OkucnutensHoe pochopunrpoBanue. DPPpeKkTuBHOCT
SHEPreTUYecKOro 0OMeHa.

Peakiun matpuyHoro cuntesa. ['enernueckas nadopmanus u JJHK. Peanuzanus renernueckoit
uHpopMmanuu B KieTke. ['eneTnueckuii ko u ero cpoiicta. Tpanckpumims — maTpuuHblii cunTe3 PHK.
Tpancnsus — 6uocunTes 6enka. Iransl Tpancasauuu. Koauposanue aMuHOKHCHOT. Posib pubocom B
OuocuHTe3e OenKa.

Hexnerounsie Qopmel xu3Hu — Bupychl. Mcropus oTkpbitus BupycoB(/[.M. ViBaHOBCKHIA).
OCOoOeHHOCTH CTPOEHUS M KU3HEHHOTO 1MKIIa BUpYycoB. baktepnodaru. bonesnu pacrenuii, KUBOTHBIX
U 4eJI0BeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHonepunura yenoseka (BUY) — Bo3Oyaurens
CIINa. OGpatHas TpaHCKpUIILIHS, peBepTas3a u uuTerpasa. [Ipodunaxkruka pacrpocTpaHeHus
BUPYCHBIX 3200JICBaHUH.



LJeMOHcTpauuu:
Hopmpemuoi: H.K. Konbuos, [I.1. UBanosckuii, K.A. Tumupsizes.
Tabauuybl u cxembl: «Tunbl nNUTaHUA», «Metabonmsm», «MUTOXOHAPUAY,

«DHEPreTUUeCcKuit oOMeHny, «XnoporacT, «DOTOCHHTE3Y, «Ctpoenue JIHK»,
«Ctpoenre W (GyHKIHOHHpPOBaHHE TeHay, «CuHTe3 Oenka», «['@HeTHYeCKuil Komy,
«Bupyce»,  «bakrepuodarmny, «Ctpoenne M Ku3HEeHHbIM  nuka  Bupyca  CIIW/a,

Oaktepuodaray, «Permkarms JJTHK».
ObopydosaHue: mogenu-annavkaumm «YpsoeHne [LOHK un  TpaHcKpunuuax,

«buocuntes 6enkay, «CTpoeHne KIETKU», MoAelb cTpykTypsl JJHK.
Tema 5. PaamHOXeHne n nHgmsunayanbHoe passmTne OpraHM3smoB

Kierounsrit nuk:1, uaum >KM3HEHHBIN 1TUKI KiIeTku. UaTepdasza u muto3s. [Iporiecchl, mpoTexaromiye B
untepdaze. Pemnnkanuus — peakuus marpuunoro cuareda JJHK. Crpoenne xpomocom. XpoMoCcOMHBII
HabOp — KapuoTHUIl. J{UIIONHBIN U FalJOUIHBIA XpOMOCOMHBIE HA0OPBI. XpOMATH/IbI.
[uronornyeckre OCHOBBI Pa3MHOKEHHS UMHAUBUAYAIbHOTO PA3BUTHSI OPraHU3MOB.

Henenue knetkn — Muto3. Ctaauu muto3a. [Iporeccsl, mpoucxoasiiye Ha pa3HbIX CTaIUusAX MUTO3a.
buosornyeckuil CMbICII MATO3A.

[Iporpammupyemasi Tubesnb KJIETKH — alomTo3.
DopMBbI pa3MHOKEHHUST OPTaHU3MOB: OECTIOJIOE U TI0JI0BOE. Bubl 6ecmoioro pa3sMHOKEHUS : IeJICHNE
HaJIBOE, TOYKOBAHUE OJIHO- 1 MHOTOKJIETOYHBIX,CIIOPOOOPa30BaHNE, BETETATUBHOE PA3MHOKEHHE.
HckyccTBeHHOE KIOHMPOBAHUE OPTaHU3MOB, €r0 3HaYEHUE JUISI CEJICKITHH.

[TonoBoe pa3MHOKEHHE, €ro OTIANYHS OT OECIIOIO0TO.
Meiio3. Craguu Meiio3a. [Iponecchl, mpoucxoadinue Ha ctaauax Meio3a. [loBeaenne XxpoMocoM B
Meito3e. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHUE MEH03a.
["amerorenes — mporecc 00pa3oBaHus MOJIOBBIX KJIETOK y *KUBOTHBIX. [10JI0BbIE JKeIe3bl: CEMEHHUKU U
suyHuKd. OOpa3oBaHuE U pa3BUTHE TOJOBBIX KJIETOK — raMeT (CriepMaTo30u, SUIEKIIeTKa) —
criepMarorenes 1 ooreHe3. OCOOEHHOCTH CTPOCHHUS SIMIIEKJIETOK U criepMaTo30u10B. OMI01I0TBOPEHHE.
[TapTreHorenes.
NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE pa3BUTHE (3MOpHOTEHE3). DTaIbl
SMOPUOHAIILHOTO PAa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: IpOOJICHHUE, TacTpyJslus, OpPraHOreHE3.
[ToctaomOpuonanbHoe  pa3BuTHe. TUIBI TOCTIMOPHOHATIBHOTO Pa3BUTHUS: MIPSAMOE, HEMPAMOE
(inumHOYHOE). BiusiHuecpeapl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3bIBATh BPOXKIEHHBIE
ypOJICTBA.
Poct u pa3zButue pactenuii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIU Pa3BUTHSL.

[eMOHCcTpauuu:

Tabnuyst u cxemwvl: «POPMBI PA3MHOKEHUS OPTraHU3MOBY, «/[BOITHOE OTUIOAOTBOPEHUE Y LIBETKOBBIX
pacteHuit», «BeretaTuBHOE pa3MHOKXEHHUE PaCTECHUI,

«/lenenue xnetkn 6akTepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounsiit mukm», «Permmukanus JTHK», «Muto3», «Meito3y», «[IpsMoe u HenpsiMmoe pa3BUTHEY,
«["ameToreHe3 y MIIEKOMUTAIOLIUX U YeT0BEKa», K OCHOBHBIE CTA/IUA OHTOTE€HE3a.

ObopydosaHue: MUKPOCKOT, MUKpompenapaTsl «CrepMaTo30HIbIMICKONIUTAIONIEr0Y, «SilexneTka
MJIEKOMIUTAOIIEr0», «KapnoknHe3 B KJIETKaX KOpEIIKa JyKay, MarHUTHas MOJENb-alIlInKaus
«enenue xnetku», moaens J{HK, monens merada3Hoit XpoMOCOMBL.

JlabopaTopHble U NpaKTUYeckue paboTbl:

JIabopatopHas pabota Ne 3. «HaGmroieHre MUTO3a B KJIETKaX KOHYMKA KOpeIKa JyKa Ha TOTOBBIX
MUKpOIIpernaparaxy.
JIaGopatopHas pabota Ne 4. «/3y4eHne CTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacneacTBEHHOCTb M U3MEHYMBOCTb OPraHM3MOB

[Ipenmer u 3amaum TeHeTHKH. VCTOpHsS pa3BUTHS T€HETUKHU. PONb IIMTOJNIOTMU M SMOPHUOJIOTUH B
CTaHOBJICHUH I'eHETUKHU. Briiag poccuiickux u 3apyOexHBIX YYEHBIXB pa3BUTHE TeHETUKU. MeTo bl



TeHETUKH (TUOPUA0TOTUICCKHMA, TUTOTCHETUYECKUH, MOJIEKYIIIpHO-TeHeTHYeCKnii). OCHOBHBIE
FEHETHUYECKHE MOHATHU. ['eHeTu4YeCcKasi CHMBOJIMKA, UCIOJIb3yeMasl B CXeMaxX CKPELIMBAHUM.
3aKOHOMEPHOCTH HACIIEOBaHUs IPU3HAKOB, YycTaHOBIIeHHbIE ['. Menaenem. MonorudpuaHoe
CKpellMBaHue. 3aKOH €MHO-00pa3us THOPUIOB MepBOro nmokojaeHus. [IpaBuino fJoMUHUPOBaHUS. 3aKOH
paclIeIUIeHUs MPU3HAKOB. [ nrore3a yucTtoTel ramMer. [101HOE U HEMOJIHOE JOMUHUPOBAHHUE.
JuruOpumHoe ckpenBaHue. 3aKOH HE3aBUCUMOTO HACIIeIOBAHUS PU3HAKOB. [{uTorenernyeckue
OCHOBBI JIUTHOPUIHOTO CKPEIIMBaHUS. AHAIM3UPYIOIIee ckpenuBanue. Mcnonp3oBanue
AQHATM3UPYIOIIETO CKPEIMBAHMS JIJIs1 ONIPEICTICHUSI TEHOTHIIA OCOOH.
CuermienHoe HacienoBaHue npusHakoB. Padborta T. Moprana no cuernjieHHOMYyHAacIeJOBaHUIO T€HOB.
Hapymenue cuernieHus reHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAsi TEOPHS HACIEACTBEHHOCTH. | €eHETUUECKNE KAPTHI.
['enetuka nmona. XpoMOCOMHOE OmpeiesieHre 1moja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMEIL. ['oMorameTHbie
U reTeporamMeTHble opranu3Mbl. HaciienoBanue npu3HakoB,CUEIUICHHBIX C MTOJIOM.
N3MeHunBOCTh. BH1bl HK3MEHUMBOCTH: HEHACIICICTBEHHAS U HACIEACTBEHHAsA. Poibcpeasl B
HEHACEACTBEHHON N3MEHYUBOCTH. XapaKTEPUCTUKA MOTUPUKAITMOHHON N3MEHUUBOCTH.
Baprannonnslil psa u BapuanoHHas kpusas. Hopma peaknuunpusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHBIC IPU3HAKH U UX HOpMa peakiuu. CBOWCTBaMOIU(DUKAITMOHHON H3MEHUNBOCTH.
HacnencrBennas, unu reHoTUunuueckasi, i3MeHInBOCTh. KoMOWHaTUBHAS M3MEHUYMBOCTh. Melo3 u
MOJIOBOM MPOIIECC — OCHOBAa KOMOWHATUBHON M3MEHUYNBOCTH. MyTaliMoOHHAs! U3MEHYHBOCTD.
Knaccudukarus myranuii: TeHHbIC, XPOMOCOMHBIE, TEHOMHBIE. YacTOTa M IPUYUHBI MyTaIlAN.
Myrarennsie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHON n3MeHunBocTH H.U.
Baswuiosa.

BHGS[)IepHaSI HACJICACTBECHHOCTh U U3MCHYHNBOCTb.
T'enetuka 4degoBeka. KapI/IOTI/IH yejioBeka. OCHOBHEIE METOAbI TCHECTUKHN quOBeKaIFeHeaHOFquCKHfI,
OJIM3HEIOBBIH, IMTOTCHETHICCKUH, OMOXUMHUYECKHH, MOJIEKYJISIPHO- TeHeTHYeCKuid. COBpEeMEHHOE
oTpejieNieHue TeHOTHIIA: TOJTHOT€HOMHOE CEKBEHHUPOBaHHUE, FTEHOTUITUPOBAHKE, B TOM YHCIIE C TTOMOILBIO
[111P-anammu3a. HacnencrBeHHbIe 3a001eBaHus YeIOBEKa: TeHHbIC 00JI€3HH, O0JIC3HH C HACIICICTBCHHOM

MIPeIPacioOKEHHOCThI0, XpOMOCOMHBIE OoJie3HH. ComMaTHUecKHUe U TeHepaTUBHbIE MyTallUU.
CrBosoBble Ki1eTKH. [IpuHIUIBI 310poBOTro 00pa3a KU3HU, AMATHOCTUKH, MPO(PUIAKTUKY U JCUEHUS
reHeTUYecKux OoJie3Hel. MeauKo-reHeTHuecKoe KOHCYJIbTHPOBaHUe. 3HAU€HNE MEIUIIUHCKOM
TeHETUKH B MPEAOTBPAILIEHUH 1 JICUCHUH FeHEeTUYECKUX 3a00JIeBaHU YellOBeKa.

JemMoHcTpaumm:

Ilopmpemuir: I'. Mennens, T. Mopran, I'. ne ®Ppusz, C.C. UYerBepukon, H.B. Tumodeen-
Pecosckuii, H.W. BaBuios.

Tabnuyst u cxemovr: «MOHOTHOPHIHOE CKPELIMBAHUE U €T0 LIUTOT€HETHYECKasi OCHOBAY, «3aKOH
pacIleryIeHHs ¥ €ro MUTOreHEeTHYeCKasi OCHOBay, «3aKOH YHCTOTHI rameTy, «JlurudpuaHoe
CKpeluBanuey, «LlutTonornyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBaHU», «Meio3y,
«B3aumoelicTBrE anenbHbIX TeHOBY, «[ eHeTHuueckrue KapThl PACTeHUM, )KUBOTHBIX U YEJIOBEKa,
«['eHeTuka nosay, «3aKOHOMEPHOCTH HACIENOBAHUS, CIEIUIEHHOTO € MoJoM», «KapuoTumsl yenoBeka u
XKUBOTHBIX», «BUIbI U3MEHUUBOCTHY, «MoaudukanmoHHas U3MeHUNBOCThY, «HaciaenoBanue pesyc-
bakTopay, «I'eHeTuka rpymn KpoBu», «MyTallMOHHAST U3MEHYUBOCTHY.

ObopydosaHue: mogenu-annavkaumm  «MoHoOrMbpuaHoe  CKpeLLnBaHueEY,

«HemnomnHoe noMuHupoBanuey, «Iurudbpuanoe ckpemnmBanuey, «llepekpéct XpoMOCOM», MUKPOCKOT U
MuKpomnpenapar «/Ipozodunay (Hopma, mytannu GopMbl KPbLITLEB U OKpACKU Tena), repoapuit «I'opox
IIOCEBHOM.

JlabopaTopHble U NpaKTUYeckue paboTbl:

JIaGopatopHas pabora Ne 5. «M3ydyeHue  pe3yiabTaToOB  MOHOTMOPHUIHOTO u
JUTHOPUIHOTO CKPEIUBaHMS Y AP030(UIIbI Ha TOTOBBIX MUKPOIIPETIapaTaxy.
JIaGopatopHas pabota Ne 6. «M3ydyeHue MoOIUPHUKAIIMOHHON W3MEHUYHMBOCTH,IIOCTPOCHUE

BapHALMOHHOTO Psi/ia U BAPHALIMOHHOM KPUBOI».
JIaGopatopHasi pabora Ne 7. «AHaiu3 MyTaluil y Apo30(uisl Ha TOTOBBIXMHUKpOIpENapaTaxy.



[Tpaktuyeckas padora Ne 2. «CocTaBieHne 1 aHAJIN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenekuma opraHnamos. OcHOBbI BUOTEXHONOTMK

Cenekius Kak HayKa U Ipolecc. 3apokIeHue celekuuu u joMectukanus. YuenneH. . BaBunosa o
HEHTpaX MPOUCXOKACHUS K MHOT000pa3usi KyJIbTypHBIX pacTeHuil. LIeHTpbl mpoucxoxaeHus
JOMAILHUX KUBOTHBIX. COPT, OPOAA, IITAMM.

CoBpeMeHHbIE METO/Abl CeNeKIUH. MacCOBBIi M WMHIUBUAYAIbHBIH OTOOPHI B CENEKIUU PACTCHUI
1 KUBOTHBIX. OlLleHKa IKCTepbepa. bin3kopoacTBEHHOE CKpelMBaHue — MHOpUAUHT. YucTas TuHus.
CkpemyBaHue YUCTHIX JIMHUK. ['eTepo3uc, wim rubpuHas cuwia. HepoactBeHHOE CKpelBaHue —
aytOpuauHr. OTHanéHHas rudpuansanus u e€ ycrnexu. VIcKyccTBeHHBI MyTareHe3 H MoJydeHne
MOJMIUIONJOB. JIOCTHKEHUS CEIEKIMH PACTEHNN, )KUBOTHBIX 1 MUKPOOPraHU3MOB.

buoTtexHonorus kak oTpaciib Ipou3BOJICTBA. [ eHHas nHX)eHepus. DTanbl CO3AaHUAPEKOMOMHAHTHON
JJHK u TpancreHHbIx opraHu3MoB. KieTouHas HHKEHepus.

Kiterounsle kynpTypbl. MUKpOKIIOHAJIBHOE pa3MHOKEHNE pacTeHui. KiioHupoBanue
BBICOKOIIPOJIYKTUBHBIX  CEJIbCKOXO3SIICTBEHHBIX ~ OpPraHU3MOB.  DKOJOTMYECKHE U ITUYECKUE
npoOnemsl. 'MO — renetnyecku MOIUGUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpaumm:

Iopmpemur: H.W. BaBunos, U.B. Muuypum, I'.J1. Kapneuenko, M.®. NBaHoB.
Tabnuysl u cxemol.: xapta «LIeHTpBI TPOUCXOXKACHUS U MHOTOOOpa3us KyabTypHBIXpacTeHu», «[loposl

JOMAITHUX KUBOTHBIX», «CopTa KYJTbTYPHBIX pacTeHui»,
«Otnanénnas rudpuansanus», «Padoter akanemrka M.®. BanoBay, «llomummnonaus»,
«OOBEKTHI OUOTEXHOJIOTHMY, «Kiterounkie KYJIbTYpbI n KIIOHUPOBAHUE,

«KoHcTpynpoBaHue u nepeHoc TeHOB, XPOMOCOM.
ObopydosaHue: MYISIKU TI0I0B U KOPHETLIOOB AUKUX (OPM U KYJIbTYPHBIXCOPTOB PACTCHMIA,
repOapuit «CenbCKOX035HCTBEHHBIC PACTEHUS.

NabopaTopHble 1 NpakTUyeckne paboTbi:
Okckypeust «OCHOBHBIE METOJIBI M IOCTHXKEHUS CEJICKIIMH PACTEHHUH U )KUBOTHBIX (Ha CENIEKIIMOHHYIO
CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCIBITATEIILHBIA Y4acTOK,B TEIIMYHOE XO3SHMCTBO,
1a00paTOPHIO arPOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».



NNAHUPYEMBIE PE3Y/1IbTATbl OCBOEHWA NMPOTPAMMDbI
Nno sMONOINMN HA YPOBHE CPEAHEIO OBLLEFTO OBPA3OBAHUA

CornacHo ®I'OC COO ycraHaBiIMBarOTCs TPeOOBAHUS K pe3ysibTaTaM OCBOEHUS 00y4arolUMUCs
MporpaMM CpeAHEro o0Iero 00pa3oBaHus: TNYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHbIE PE3Y/IbTATbI

B cTpykType TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeameTa «bruosorus» BeIIEIEHBI CIECAYIOIINE
COCTABJISIOIIME: OCO3HAHUE OOYUAIOIIMMHUCS POCCHICKOHN IPayKAAHCKOW HICHTUYHOCTH — TOTOBHOCTH
K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CAMOOTIPEICIICHHIIO, HATMINE MOTHBAITUH K O0YICHUIO
OHMOJIOTHH, [IeJICHAPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KITFOYEBBIX
HGHHOCTCI\/JI 1 UCTOPHUYCCKUX Tpa)munﬁ Pa3sBUTHA OHMOJIOrHYECKOTO 3HaHWUA, TOTOBHOCTbHU
CIOCOOHOCTH 00YJAIOIINXCSI PYKOBOJICTBOBATHCS B CBOCH JIEATEIIBHOCTH IIECHHOCTHO- CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIIAMH CHCTEME OMOJIOTHIECKOTO 00pa30BaHusl, HAIMYUE SKOJIOTHISCKOTO
IIpaBOCO3HAHM, CIHOCOOHOCTH CTaBUTH EJIN U CTPOUTH JKU3HCHHBIC IIJIaHBIL.

JInyHOCTHEBIE PE3YIbTAaTbl OCBOCHHA MPEAMETA «bunonorusa» AJOCTHUTAKOTCAB CIUHCTBC
y‘-Ie6HOI\/’I n BOCIIUTATEILHOU OCATCIIBHOCTHU B COOTBETCTBUHC TPAJUITHOHHBIMHU
pOCCI/II\/’ICKI/IMI/I CONMOKYJIBbTYPHBIMH, HCTOPUUCCKUMHU U JYXOBHO- HPABCTBCHHBIMHU LICHHOCTAMU,
MPUHATHIMU B OOIIIECTBE NMpaBUIaMU U HOPMaMHU MOBEAECHUS U CIOCOOCTBYIOT IIpoLieccam
CaMOIIO3HAHUsI, CAMOBOCITUTAHUS U CAaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUU JHUYHOCTH,
MaTPUOTU3Ma, YBAKEHUSK 3aKOHY U MPaBOIOPSJIKY, YEIOBEKY TPYAa U CTapileMy MOKOJICHHUIO,
B3aMMHOI'0 YBa)KECHHUS, OEPEKHOTO OTHOLIEHHS K KyJIbTYpPHOMY HACJIEIUIO U TPATUIIISIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepannu, IpUpoie U OKPYXKAIOIIEH cpeae.
JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS ydeOHOro nmpeamera «buonaorus» 1oKHBIOTpaXaTh TOTOBHOCTD U
CIOCOOHOCTH 00YJArOIINXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUIHOCTH,
CUCTEMOM [IEHHOCTHBIX OPUEHTAIIHH, TO3UTHBHBIX BHYTPEHHUX YOEKACHUN, COOTBETCTBYIOIINX
TPaJAULIMOHHBIMIEHHOCTSIM POCCUHUCKOr0 0OIIECTBA, pacIIUPEHHE )KU3HEHHOTO OIIbITA U OTbITa
JeSITeIbHOCTH B MPOIIECCe Peaanu3allii OCHOBHBIX HalpaBlIeHUI BOCIUTATENBHON AeATeIbHOCTH, B TOM
YuClie B 4aCTH:

1) rpa)aaHcKoro BocnmTaHms:

C(l)OpMI/IpOBaHHOCTB Fpa)KHaHCKOﬁ IIO3NIIHH o6yqa10meroc;1 KaK aKTHBHOI'O U OTBECTCTBCHHOI'O
YJICHA pOCCHﬁCKOFO O6IJ_[€CTBa;
OCO3HAaHUC CBOMX KOHCTUTYHHOHHBIX IIpaB U O6H33HHOCT€I>’I, YBAXKCHUC 3aKOHAU IPaBOIIOPAAKA,

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JIEATEILHOCTH IIPH CO3aHUU YUCOHBIXIIPOEKTOB, PEIICHUN
y4eOHBIX M IMO3HABATEIBHBIX 33]1a4, BHIIIOJTHCHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTIPEAETATH COOCTBEHHYIO MO3UIUIO TIO OTHOIICHHIO K SIBJICHUSIM COBPEMEHHON KU3HU U
OOBICHATH €€;

YMEHHE YUUTHIBaTh B CBOMX JACUCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOICUCTBUS JIOACH C
Pa3HBIMH YOSKICHUSIMH, KyIbTYPHBIMU [IEHHOCTSIMHA U COIIMATTBHBIM TOJI0KEHHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHUS YIEOHBIX, IO3HABATEIBHBIX U
HCCIIEeIOBATENIbCKHX 3a/a4, YBAKUTEIHHOTO OTHOIICHHS] K MHEHHIO ONITIOHEHTOB TPU 00CYKICHUH
CTHIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJCPKAHUS;

TOTOBHOCTHB K PYMaHHTapHOﬁ )51 BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) MNaTpnoTN4eCKOro BOCNnMTaHmMA:

C(OPMHUPOBAHHOCTH POCCUIMCKOM IpaXk1aHCKOM WIEHTUYHOCTH, MATPUOTU3MA, YBAXKECHUS K CBOEMY
HapoJay, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHO#, ropmoctu 3a cBOM Kpaii, cBoro Ponuny, cBoi
SI3BIK U KYJIBTYpPY, IPOLIOE U HACTOSIIEe MHOTOHALMOHAILHOTO Hapoaa Poccny;



LIEHHOCTHOE OTHOILIEHUE K IPUPOTHOMY HaCIEUI0 U TaMATHUKAM IPUPOJIbl, JOCTHKEHUSIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHUBATH BKJIAJl POCCUHCKUX YYEHBIX B CTAHOBJICHUE U PA3BUTHE OMOJIOTHH, TOHUMAHUS
3HAa4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIBI, B )KU3HH YEIOBEKA U COBPEMEHHOTO OOIIECTBA;
uaenHas yoexAEHHOCTb, TOTOBHOCTD K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0

CyIn0y;
3) yXOBHO-HPABCTBEHHOIO BOCMUTAHMA:

OCO3HAHHE AYXOBHBIX IEHHOCTEN POCCUICKOT0 Hapo1a; c(POPMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, STHYECKOTO MTOBEICHHUS;
CIIOCOOHOCTH OIICHUBATH CUTYAIUIO U IPHHUMATH OCO3HAHHBIE PEIICHWS, OPHCHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HAHHWE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYUBOTO OYIYIIEro; OTBETCTBEHHOE OTHOIIICHUE K
CBOHMM POJMTENSAM, CO3JAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSITUS HEHHOCTEN CEMEMHOM JKM3HU B COOTBETCTBUU C TpaaUuLMsSIMU Hapo10B Poccum;

4) 3cTeTMYECKOro BOCMUTaHUA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOT'O TBOPYECTBA,
CIOpTa, Tpy/Ja, OOIIECTBEHHBIX OTHOILICHUI;
ITOHUMAaHHE SMOIIMOHAIIBHOTO BO3ACHCTBUS )KUBOM IPUPOIBI U €€ [IEHHOCTH; TOTOBHOCTh K
CaMOBBIPAKEHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHHUE MPOSIBIIAITH

KadecCcTBa TBOp‘-IGCKOﬁ JIMYHOCTH,

1) dumsnueckoro BocnmTaHnsa, GOPMUPOBAHMA KyNbTYPbl 340POBbA Y SMOLMOHANBHOIO
6nrarononyymna:

MMOHUMAaHHE U PeaTM3aIlis 3I0POBOT0 U 0€30MacHOTO 00pa3a KU3HU (3J0pOBOE MUTAaHKE, COOII0ICHNE

TUTUEHHYECKHX MPaBWII U HOPM, COATaHCHPOBAHHBIM PEKUM 3aHSATHIA U OT/bIXa, PETyJsipHas

(u3uYecKas akTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOTOM KOMITETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY

(bU3NIECKOMY M TICHXUIECKOMY 3I0POBBIO;

MOHUMaHUE [IEHHOCTH MPABUJI HHAWBHYAIbHOTO M KOJUICKTHBHOTO 0€30TIACHOTO TTOBEICHUS B

CUTYaIIUsX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCIICICTBUI U HEMPUSATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHUSIAIKOTOJISI, HAPKOTHUKOB,

KypeHHS1);

2) TpyOoBOro BOCMUTaHMSA:

T'OTOBHOCTB K TpyaAy, OCO3HAHUE ICHHOCTHU MaCTCPCTBA, pr,I[OJ'II-OGI/Ie;
TOTOBHOCTh K aKTUBHOU JIEATEIIHHOCTH TEXHOJIOTHYECKO U COHH&HBHOﬁ HaIIpaBJICHHOCTH, CIIOCOOHOCTD
HHUIUUPOBATDH, INIAHUPOBATHE U CAMOCTOATCIIbHO BBINIOJIHATE TAKYIO ACATCIIbBHOCTD,
HHTCPCC K Pa3JIMYHbIM C(I)epaM HpO(bCCCPIOH&J'ILHOfI ACATCIIbHOCTH, YMCHUCCOBLCPIIATH OCO3HAHHBIN
BLI60p 6yﬂymel71 npo@eccun H PCAJIN30BbLIBATH COOCTBEHHBIE KM3HEHHEIE IIJIaHBI,
TOTOBHOCTB M CIIOCOOHOCTH K O6pa3OBaHI/IIO n CaMOO6paSOBaHI/IIO Ha IPOTAKCHUHA BceH JKHU3HHU,

3) 3KO/10TMYeCKOro BOCnMTaHMA:

AKOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOLICHHE K TMPHUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMJie, OCHOBE e€
CYIIIECTBOBAHHS,

MOBBIIICHUE YPOBHS 3KOJOTHUYECKOU KYJIbTYpPhI: MPUOOPETEHHE OTBITAIIIAHUPOBAHUS IOCTYIIKOB U
OIICHKH MX BO3MOXHBIX TIOCJICICTBHI 151 OKPYXKAFOIIEH CPEeIbl;

0CO3HAHME TJI0O0ATBHOTO XapaKTepa KOJIOTHUSCKUX MPOOIeM U MyTeH UX PelIeHMS,

CMOCOOHOCTh MCIIOJIL30BATh MPUOOPETaeMbIC TIPU U3YUCHUU OMOJIOTUH 3HAHUS M YMCHHUS MTPU PELIICHUN
po0JieM, CBS3aHHBIX C PAIMOHATBHBIM MIPUPOIOIOIB30BaHUEM (COOIIOCHUE TIPABUIT TOBEICHHS B
MIPUPO/IC, HATIPABJICHHBIX HA COXPaHEHHE PABHOBECHS B SKOCHCTEMAX, OXPaHy BUJIOB, JKOCUCTEM,
ouochepsi);

aAKTUBHOE HETPUATHE ACUCTBUH, MPUHOCSIIINX BPEI OKPYKAIOIICH MPUPOTHON Cpe/ie, YMEHUE
IMPOTrHO3UPOBATH HCGHaFOHpI/IHTHBIC OKOJIOTUYCCKUC MOCIICACTBUA NPCAIIPUHUMACMBIX HeﬁCTBHﬁ u
PeIOTBpAIlaTh UX;



HaJINYUC PAa3BUTOI0 3KOJIOTNMYCCKOTO MBIIIJICHUS, JKOJIOTUYECKOM KYJIBTYPBI, OIIbITA ACATCIBHOCTU
3KOJIOTHYSCKOM HaIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATLCAUMHU B H03HaBaTeJIBHOI>'I,
KOMMyHHKaTHBHOﬁ nu COHHaJ]BHOfI IMPAKTHUKEC, TOTOBHOCTHK Y4YaCTHIO B HpaKTH‘IGCKOfI JACATCIIBHOCTH
3KOJIOTHYSCKOM HAaIpaBJICHHOCTH,

1) LEHHOCTN HAYYHOTO NMO3HAHWA!

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U
0O0IIeCTBEHHOH MPAKTHUKH, OCHOBAaHHOTO HA JIHAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
Me€CTa B IIOJIMKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YNTATEIBCKOM KyJIBTYPBI KaK CPEACTBA B3aUMOJCUCTBUS MEKIY
JIIOJIBMU U TIO3HAHUS MUPA;

MOHUMAaHUE CTIEHU(PUKH OMOTIOTUN KaK HAyKH, OCO3HAHUS €€ poJiu B (GOPMHUPOBAHUHPAITHIOHAIEHOTO
HAay4yHOTO MBIIIJIEHHUS,, CO3/IaHUU ILEJIOCTHOIO IMPEACTaBICHUS 00 OKPYKAIOILEM MUPE KaK O
€IMHCTBE MPUPO/bI, UETOBEKa U OOIIECTBa, B TO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEH U pellieHun
po0sieM cOXpaHEeHUsI MPUPOJTHOIO PaBHOBECHS,

yOEKAEHHOCTh B 3HAUUMOCTH OMOJIOTUH JJIs1 COBPEMEHHOW IMBUIIM3ALMU: 00ECIIeYeHUsl HOBOTO YPOBHS
Pa3BUTHSI METUIIMHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CTIOCOOHBIX pellaTh pECypCHbIE
poOJIeMbl pa3BUTHSI YEJIOBEYECTBA, MIOMCKA MyTEH BBIX0/A U3 INI00ATbHBIX AKOJIOTHYECKUX MTPOOIeM U
obecrnieyeHus nepexoia K yCTOMWYMBOMY Pa3BUTHUIO, PAllMOHAIBHOMY HMCIOJIb30BAHUIO MPUPOTHBIX
pecypcoB U (pOpMHUPOBAHHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYY€HUH OMOJIOTHYECKUX 3HAHUH B 1IEJISX MOBBIIEHUS 0011el KyIbTYypHI,
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIIMOHAJIbHONU IPaMOTHOCTH
oOyJarormuxcsi, GopMUPYeMOil TPH H3yUYEHUUONOIIOTHH;

MTOHMMaHHE CYIIIHOCTH METOJIOB TO3HAHUS, UCTIOIb3yEMBIX B €CTECTBEHHBIX HAYKaX,CIIOCOOHOCTH
UCIOJb30BATh MOTy4acMble 3HAHUsI Ul aHAIU3a U OOBSICHEHUS SIBJICHUIN OKpYXaroIero Mupa u
IIPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUE J1e1aTh 0O0CHOBAHHbIE 3aK/IIOUEHHMs] Ha OCHOBE HAyYHBIX
(GakTOB M MMEIOLIUXCS JaHHBIXC LIEJIbIO MOTYYEHUs 10CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO UCIIOJIb30BATh OMOJIOIMYECKHIE 3HAHUS ISl pEIIEHUAIPOOIIEM B pealbHbIX
JKU3HEHHBIX CUTYaLHUsX;

OCO3HAHHE LIEHHOCTH HAYYHOU JESATEIIBHOCTH, FTOTOBHOCTD OCYILECTBIIATH IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AESATEIbHOCTh MHIMBUYAIIBHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY
MIOJIyYEHHUIO HOBBIX 3HaHUH 110 OMOJIOIMH B COOTBETCTBHHM C )KU3HEHHBIMU NOTPEOHOCTMMU.

METAMPEAOMETHBIE PE3Y/IbTATbI

MetanpeaMeTHbIe pe3ylabTaThl OCBOCHHUS ydeOHOro mpenaMera «bronorusy BKIIOYalOT: 3HAYUMBbIE /1S
(hopMHUPOBaHMSI MUPOBO33PEHHSI 00YUAIOIIUXCSI MEXKIUCIUTUTMHAPHBIEC (MEXIPEAMETHBIC)
oOlIeHayYHbIE TTOHSTHS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHON KapTHHBI MUPA U CIIEHU(PHUKY METOJ0B
MO3HAHUS, HUCTIOJIb3YEMBIXB €CTECTBEHHBIX HayKaX (BEIECTBO, SHEPTHS, SIBICHUE, MPOIIecC, CUCTEMA,
Hay4yHbIN (PaKT, TPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIEeIOBAHUE,

HaOJr0/IeHUe, U3MEPEHNE, SKCIIEPUMEHT U APYTHUX), YHUBEpCalIbHbIE yueOHble qecTBUs
(mo3HaBaTeNbHbIE, KOMMYHUKAaTHUBHBIE, PETYIIATUBHBIE), 0OecneunBaroeopMupoBaHue
(GYHKIMOHATBHON TPAMOTHOCTH U COLMAILHONW KOMITETEHIIMM 00yJaromuxcs, CoCOOHOCTh
o0yyJaromuxcs UCHOIb30BaTh OCBOCHHbBIE MEXINCIMITIIMHAPHbBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHUBepCaJbHbIC yUeOHbIE IeHICTBHS B TO3HABATEIbHOMN M COLMANIBHON MpaKTHKeE.

Ilo3naBaTebHBbIC YHHBEpPCAIbHbIC y4eOHbIC NeliCTBUS
BasoBble nornyeckne 4encTBuA:

CaMOCTOSTENIHO (POPMYITMPOBATh U aKTYyaJIHM3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
UCIOJb30BaTh IPU OCBOCHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIUIEHUS (aHAJIN3a, CHHTE3a, CPAaBHEHUS,
KJaccupukayu, 0000IIeHNs ), pACKPBIBATH CMBICI OMOJOTMYECKUXITOHATUH (BBIIENATh UX XapaKTepHbIE
IIPU3HAKH, YCTAaHABJIMBATh CBS3U C APYTUMU NOHSITUSAMH);

ONPEAEIATh LENH ACATEIbHOCTH, 3aaBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,COOTHOCUTD



Pe3yAbTAThl ACSITEIBHOCTH C TIOCTABICHHBIMH LIEAMU;
MCTOJIb30BaTh OMOJIOrMYECKHE TOHATHS 7151 O0bsICHEHUS (DAKTOB U SBICHUHN KUBOUIIPUPOIBI;
CTPOMTBH JIOTUYECKUE PACCYKJICHHSI (MHAYKTUBHBIE, ISIYKTUBHBIE, 110 aHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMaTPUBACMBIX SIBJICHUAX, (POPMYIHUPOBATH BHIBOJIBI U
3aKITIOYCHUS;
MPUMEHSTh CXeMHO-MO/ICIbHBIE CPENICTBA JUIS MIPEICTABICHUS CYIIECTBEHHBIX CBS3€H U OTHOLICHUH B
M3y4aeMbIX OMOJIOTHYECKHX 00BEKTaX, a TAK)KE MPOTUBOPEUUI PA3HOTO POJa, BHISIBICHHBIX B
Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;
pa3padaTbIBaTh IJIaH PEHICHHUS MTPOOJIEMBI C YUETOM aHATN3a UMEIOLTUXCAMATEPHATIBHBIX U
HEMAaTEepPHAIBHBIX PECYPCOB;
BHOCHTBH KOPPEKTHBEI B IEITEITLHOCTh, OIICHUBATh COOTBETCTBHE PE3YJILTATOB LIEJSIM, OLICHUBATh PHCKU
MOCJICACTBUN ACATCILHOCTH;
KOOPAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSX PEaIbHOTO, BAPTYAIHHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIIUICHUE MTPH PEUICHUH KU3HEHHBIX MTPOOIIEM.

Basosble Uccen0BaTeIbCKne AeNCTBUSA:

BJIaIETh HaBbIKAMU y4EOHO-UCCIIEJOBATENBCKON U MPOEKTHON JESITEIbHOCTH, HAaBBIKAMU Pa3pelIeHUs
po0sieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMYIIOUCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB TIO3HAHMUS,

HCI0JIb30BATh PA3IMYHbIE BUJBI JESTEILHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMSI, ETOMHTEPIPETALINHY,
peoOpa30BaHMIO U MPUMEHEHHUIO B YUEOHBIX CUTYAIUSIX, B TOM YHCJIENPHU CO3/aHNUN YYEOHBIX U
COLIMAJIBHBIX MPOEKTOB;

(¢bopMHpOBaTh HAYYHBIN TUIT MBIILJICHHS, BIaJIeTh HAYYHON TEPMUHOJIOTHEHN, KIFOUEBBIMU MOHITUIMHU U
METO/IaMU;

CTaBUTbH U (OPMYITHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON 1€ATEIbHOCTUH KU3HEHHBIX
CUTYaIUsIX;
BBISIBIISIT IPUYMHHO-CIIEICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 3a/1a4y, BbIIBUTaThIUIIOTE3Y €€
pelIeHUs, HaXOAUTh apryMEHTHI /7S I0Ka3aTeNbCTBA CBOMX YTBEPKICHHI,3a1aBaTh TapaMeTpbl U
KPUTEPUU PEIICHUS;
aHAJIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEILICHHUs 3a]]aul Pe3yabTaThl, KpUTUUECKU OLEHUBAThH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT; OCYLIECTBIISTh
L[eJIeHaINpaBJIeHHbIN TOMCK [TEPEHOCca CPEICTB U CLIOCOOOB JIEHCTBUS
B IPO(HECCHOHATIBHYIO CPELY;
YMETh MIEPEHOCUTh 3HaHMSIT B TI03HABATEIBHYIO U PaKTHYECKYIO obnactu
KU3HEJCSITENLHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE UJIEH, TTPEIaraTh OPUTHAIBHBIE [TOAX0/IbI U PEIICHHUs, CTABUTHIIPOOIEMBI U 337a4H,
JOTMYCKAIOIIUE albTEPHATUBHBIE PELICHUS.

PaboTa c MHpopmaLmei:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX UH(OpMAINH (TeKcTe yd4eOHOTo Mocoous, HayqHO-
MOMYJISAPHOM JIUTEpaType, ONOJIOTHYECKUX CIIOBAPSIX U CIIPABOUYHUKAX,KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B
WHTepHeTe), aHaNM3UpOBaTh HHPOPMALIUIO PA3TUUHBIX BUIOB U ()OPM MPECTABICHHS, KpUTUUECKU
OLIEHUBATh €€ JJOCTOBEPHOCTh HHETIPOTUBOPEUNBOCTH;

(bopMynHpoBaTh 3aIIPOCHl U MPUMEHSATH pa3IMYHbIE METOJIbI ITPU IOMCKE U 0TOOpE OHOIOTHYECKOM
uH(bopMaIny, HEOOXOJUMOH JUTSI BHITIOJHEHUS y4eOHBIX 3a1a4;

pUOOPETaTh OIBIT UCTIOIb30BaHUS MH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT U,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIbHYIO (OPMY MpeACTaBICHUsT OMOIOTHYECKOMMH(pOpMAaLIu
(cxembl, rpaduku, AUarpaMmbl, TAOIUIIBI, PUCYHKH U IPYroe);

UCTIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJICTBA MPH padoTe ¢ Onojoruueckor nHpGopMarmei:



MPUMEHATh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTHYeCKHE 3HaKU U CUMBOJIBI, (hOpMYIIbl, aO0peBuaTypy,
HOMEHKJIATYpY, HCIIOJIb30BaTh U MPe0Opa30BbIBAaTb3HAKOBO-CUMBOJINYECKNE CPEACTBA HATJIATHOCTH;
BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3AIUTHI HH(POpMAINK, HHPOPMATMOHHON 0€3011acHOCTH
JMYHOCTH.

KoMMyHUKaTHBHBIE YHHBepcaIbHbIe Y4eOHbIE JelCcTBHS
ObuweHwue:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BCeX c(epax >KW3HH, aKTHBHO YYaCTBOBATH B JHAJIOTE WU
JUCKYCCHUH TI0 CYIIECTBY 00CYXAaeMoil TeMbl (YMEHHUE 33/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEIILHO BBITIOJHEHUS TIpeIiaraeMou 3aiauu,

YUYUTBIBATh HHTEPECHI U COTIIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB AUAIIOTA WK TUCKYCCUN);
pacro3HaBaTh HeBepOAIbHBIE CPECTBA OOLICHNUS, TOHUMATh 3HAYEHUE COI[MATIbHBIX 3HAKOB,
MPEANOCHIJIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYallUi, yMETh CMATYaTh KOH(JIUKTHI U BECTH
IIEPETOBOPBHI;

BIIQJIETh PA3IUYHBIMU CTIOCOOaMU OOIIEHUS ¥ B3aUMOJACHCTBUS, TOHUMATh HAMEPEHUS JPYTHUX JIOJEH,
MPOSIBJIATh YBA)XKUTEIBbHOE OTHOILIEHUE K COOECETHHKY UB KOPPEKTHOU (hopme (GopMyaupoBaTh CBOU
BO3PaXKEHHUS;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHUEM SI3BIKOBBIXCPEJICTB.

CoBMmeCTHasA AeATeNbHOCTb:

MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMaHAHOMN U HHIUBUIYaIbHON paOOTHINIPU PELICHUH
O6uonoruueckoi mpoodaeMbl, 000CHOBBIBATH HEOOXOUMOCTh IPUMEHEHUATPYIIOBBIX (POpM
B3aMMO/ICHCTBUS NIPU pPELICHUU y4eOHOH 3a/1auH;

BBIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JIEHCTBUI C yYETOM OOLIMX MHTEPECOBH BO3MOKHOCTEN
KQ)KJOTO WICHA KOJIJICKTUBA;

IIPUHUMATD L€ COBMECTHOU JESATEIBHOCTH, OPraHU30BbIBATh M KOOPANHUPOBATHICHCTBHA IO €€
JOCTUKECHHIO: COCTABIIATH IUIAH JEHCTBUM, PAaCIPEAEIIATE POJIA C YAETOMMHEHUN YYaCTHHUKOB,
00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIAJAa U KaX/I0T0 yJaCTHUKA KOMaH bl B OOIIMIA pe3yabTar o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeiaraTe HOBbIE IIPOEKTHI, OEHUBATh UIEU C MIO3ULIMHA HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIIATH O3UTUBHOE CTPATErMUECKOE MIOBEICHHUE B PA3JIMYHBIX CUTYaLUsAX, IIPOSBIATh
TBOPYECTBO U BOOOpakeHue, ObITh MHULIMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHble y4YeOHbIe HeiicTBHSA
CamoopraHunsauma:

WCIIOJIb30BaTh OMOJIOTHYCCKUE 3HAHUS IS BBIABICHUS NPOOJIEM W UX PEHICHUSB KU3HCHHBIX H
y4eOHBIX CUTYALIHSIX;
BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1EJIEBBIE 1 CMBICIIOBBIE YCTAHOBKH BCBOUX JACHCTBUSIX U
MOCTYINKaXx [0 OTHOLIEHMIO K JKUBOM IIPUPOJIE, CBOEMY 30POBBIO U 3I0POBBIO OKPYKAKOLINX;
CaMOCTOSITENILHO OCYIIECTBIISITh MIO3HABATENBHYIO IEATEIBHOCTD, BBISIBISITH IPOOJIEMBI, CTABUTD U
dbopMynupoBaTh COOCTBEHHBIE 3a7]a4u B 00pa30BaTENbHON IEATEIHHOCTH U )KU3HEHHBIX CUTYAIHIX;
CaMOCTOSITENIBHO COCTABJIATH IUIaH PELISHHs MPoOIeMbl ¢ YIETOM HMEIOIIUXCAPECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEU U MPEANIOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYaLUsIM;

pacimupsATh paMKH Y4eOHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a PEIICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
Croco0CcTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO IIIUPOKON SPYAULIUU B PA3HBIX 00IACTIX 3HAHUU,
MTOCTOSIHHO TIOBBINIATH CBOM 00pa3oBaTeNbHBIN U KyIbTYPHBIH YPOBEHb.
CaMOKOHTPO/b:

AaBaTb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTHUBLI B JACATCIIbHOCTh, OICHUBATH COOTBCTCTBUC



pe3ynbTaTOB LENAM;
BJIQJICTh HABBIKAMH IMO3HABATEIBHOM pe(ieKcun KaKk 0CO3HAHMS COBEPIIAEMBIXICHCTBUN U
MBICTUTEIBHBIX IPOIIECCOB, X PE3YJIbTATOB U OCHOBAHUI, UCIOIb30BATH MPUEMBI pediaekcun s
OLICHKU CHTYalluH, BHIOOpa BEPHOTO PEIICHHS,;
YMETb OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHMIO; IPUHAMATh
MOTHBBI U ApIYMEHTBI APYTUX IIPH aHAIU3€E PE3YJIbTaTOB ACATEIBHOCTH.

MpuHATME ceba n aApyrux:

IIPUHUMATD ce0sl, HOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apT'YMEHTBI IPYTUX IIPU aHAJIU3€ PE3YIbTATOB AEATEIbHOCTH;IIPU3HABATH CBOE
IPaBo M IPaBo APYTUX Ha OIIMOKY;

pa3BUBAThH CIIOCOOHOCTH IOHUMATh MU C TIO3HUIIUU JPYTrOTO YEJIOBEKA.

MPEOMETHBbIE PE3Y/IbTATbI

[IpenmeTHbIe pe3ynabTaThl 0OcBoeHMs mporpaMmbl COO no 61osoruu Ha 6a30BOM YpOBHE BKJIIOHAIOT
cnienupuveckue s yaeOHoro npeamera «bronorusdy HaydHble 3HAaHUS, YMEHHST H  CHOCOOBI
)ICI\/JICTBI/II\/JI 10 OCBOCHUIO, HUHTCpIIpETAllUN U npeo6pa303aHI/Ho 3HaHHI>i, BUABI NCATCIBHOCTH 110
IMOJIYYCHHIO HOBOI'O 3HAaHUA U IIPUMCHCHUTIO 3HAHUU B Pa3IMYHBIX y‘-Ie6HI)IX CUTyalusX, a TAKXKC B
peaJIbHBIX KU3HEHHBIX CUTYAIUIX, CBI3aHHBIX ¢ Ouosiorueil. B mporpamme nmpenMeTHble pe3yiabTaThl
MIPEJICTAaBIICHBI TI0 T0JIaM 00yJeHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yaeOHOTO mpeamera «bruomorus» B 10 kiiacce
JOJKHBI OTPAXKaTh:
c(OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHMSIECTECTBEHHBIX HAYK,
B (hOpMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KaPTHHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O
BKJIQJIC POCCUICKUX U 3apYyOEKHBIX YUIEHBIX- OMOJIOTOB B Pa3BUTHE OHOJOTHH, (YHKIIMOHATHHOU
IPaMOTHOCTH  4eJIOBEKa JJIsl PEIICHUS )KM3HEHHBIX 3a/1a4;
YMEHHUE PacCKphIBaTh COJICPKaHNe OMOJIOTHYECKIX TEPMHHOB M TOHATHI: )KU3HB, KJIETKa, OPTaHU3M,
MeTabom3M (0OMEH BEIIEeCTB U MPEBpAIlEHUE YHEPTUH ), TOMEOCTa3 (CaMOPETYIIAIHS ), YPOBHEBAS
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOM3BENICHHE (PETIPOAYKIIHS ), HACIEACTBEHHOCTD,
W3MEHYHMBOCTb, POCT U Pa3BUTHE;
YMEHHUE U3J1aratb OMOJIOTHYECKHE TEOPUH (KJIETOYHAsI, XPOMOCOMHAs!, MyTallHOHHAs, IICHTpaIbHAs
JoTMa MOJIEKyJIsspHON Oumostorun), 3akoHbl (I. Mennens, T. Moprana, H.W. BaBuiosa) u yuenus (o
[EHTpaxX MHOT000Opa3usi U IPOUCXOXKICHHS KYIbTYpHbIX pacteHuii H.M. BaBwiioBa), ompenensith
TPaHUIBl UX TPUMEHHUMOCTH K KHBBIM CHCTEMAaM;
YMEHHUE BJIAJICTh METOJAMH HAy4YHOTO TIO3HAHUS B OWOJIOTMH: HAOIIOJCHUEH ONMCAHUE )KUBBIX
CHCTEM, TPOIIECCOB U SIBJICHUH, OpraHN3allusl ¥ MPOBEICHUE OHOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBIDKCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEXKIY HCCIICyeMbIMUA BEJTMUYNHAMHU, OOBSICHEHUE
MOJIyYCHHBIX PE3YJIbTATOB, UCTIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH M 3aKOHOB, YMCHHUE JCTaTh
BBIBO/IbI HA OCHOBAHHH IOJYYCHHBIX PE3YJIbTaTOB;
YMEHHE BBIICTATh CYIIECTBEHHbIE TPU3HAKH BHPYCOB, KIETOK MPOKAPUOTH IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIEeCTB U
MIpeBpAIEHUS PHEPTUH B KJIeTKe, (DOTOCHHTE3a, TNIACTUYECKOTO UM JHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a,  MHUTO03a, MeH03a, OTUIOJOTBOPEHHUS, PA3MHOKEHHS1, MHANBUIyaTbHOTO Pa3BUTHS
OopraHusMa (OHTOT€He3);
yYMEHHE MPUMEHSTH MOTYYCHHbIE 3HAHUS U1 00BICHEHUS OMOJIOTHYECKUX MPOIECCOB U SBJICHUMA, s
MIPUHSTHS MPAKTUYECKUX PELICHUN B TIOBCETHEBHOW KU3HU C IENIbI0 00ecTieueHus 6€30MacHOCTH CBOETO
3JI0pOBBS U 3/I0POBbSI OKPYKAFOIIHX JTFOCH,COOTIOIEHUS HOPM TPaMOTHOTO MOBEICHUS B OKPYKAIOIIEH
MIPUPOIHON Ccpefie,TOHUMaHNe HEOOX0AUMOCTH UCIOJIb30BAHUS JJOCTHKEHUI COBPEMEHHOM OMOJIOTHN U
OMOTEXHOJIOTHI 7Sl pallMOHALHOTO MPUPOIOIIOIE30BAHNUS;
YMEHHE pelliaTh dJIEMEHTapHbIE TeHETHUECKUE 3a]aui Ha MOHO- M TUTHOPHIHOE CKpEIIuBaHue,
CIIETNIEHHOE HACJIEIOBAaHUE, COCTABIIATh CXeMbl MOHOTHOPUIHOTO CKPEIIMBAHUS JUIS MIPEACKA3aHU
HACJIEIOBAHUS TIPU3HAKOB Y OPTaHU3MOB;



YMEHUE BBITIOIHATH Ja00paTOpHbIE U MPpaKTHUECKUe paboThl, COOMI0NATh MpaBuiia mpu padoTe ¢
y4eOHBIM U 1a00paTOpPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH HHOOPMALIUIO OMOJIOTUIECKOTO COACPIKAHMS,
BKJIFOUAIOIIYIO TICEB/IOHAYYHBIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CPEICTBA MAaCCOBOM MH(pOPMAIHH,
HAYYHO-TIOMYJISIPHBIC MAaTePHAIIbl), STUYECKHE aCTIEKThl COBPEMEHHBIX HCCIICIOBAaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/IaBaTh COOCTBEHHbBIC MMMCHMEHHBIE M YCTHBIC COOOIIEeHNUsI, 00001asi OMOJIOTHUECKYIO
UH(OPMAIIHIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO UCIIOJIB30BATh MOHITUIHBIN anmapar OU0JIOTHH.



TEMATUYECKOE NMJTAHUPOBAHUE

10 KNACC
No Hanmenosanne KonuyectBo OCHOBHBIC BH[IbI JICATEIIBHOCTH
o/ pa3zIenoB U TeM 4ACOR IIporpaMMHOE COfIepIKaHUE 00y HATOIMXCS

yqe6H0r0 nmpecamMeTa

Tema 1. buoJiorus kKak HayKa

Buonoruns Kak Hayka. CBA3M BUonormmc obLecTBEHHbIMM,

PackpblBaTb coAepiKaHne TePMUHOB U MOHATUIA: Hay4HOoe

1.1 | buonorus B cucreme 1 TEXHUYECKUMM U APYTUMM €CTECTBEHHBIMW HayKaMu, MWPOBO33pPEHNE, HAYYHAA KapTMHA MUPA, Hay4HbIA MeToa,
HayK dunocodueli, pennrmen, sSTUKOM, SCTETUKOMN U NPaBOM. rmnoTesa, Teopus, MeToAbl UCCNEA0BAHUA.
Ponb 6uonorun XapakTepn3oBaTb BMONOrMIO KaK HayKy,ee MecTo U posb
B GOPMMPOBAHMM COBPEMEHHON HAaYHYHOMKAPTMHBI MUPA.  [Cpean ApYrnx ecTeCTBEHHbIX HayK. MepeuncnaTb pasgesnsl
Cuctema b1MonornyecknxHayk. 610N0rMM B COOTBETCTBUE
\JemoHcmpayuu: c o6bekTammM M3yyeHUA. HasbiBaTb BaXKHellLMe oTpacam
Mopmpemeoi: Y. OapsuH, . MeHaenb, H. K. KonbLos, XK.  |[BMOAOrMYECKMX 3HAHUI 1 33434M,CTOALLME Nepes,
YoTcoH n @. Kpuk.Tabauusl u cxemol: «MeTtoabl 6uonornen XXl B.
NO3HAHWAXKMBON NPUPOALI»
1.2 | Meto JIbI TIO3HAHUS 1 Mertoppl mo3HaHUS KUBOH MPHPOIHI (HaOII0IeHNE, PackppiBaTh copepaxaHue TEPMUHOB MIIOHSATHI:
o IKCIIEPUMEHT, ONHCAHKE, M3MEPEHHE, KIACCU(PHUKALIHS, HAYYHBIA METOJI, METOJIBI MICCIIEIOBAHUSI.
KABOHU ITPUPOJBI MOJETUPOBaHNE, CTATUCTHYECKass 00paboTKa JTaHHBIX). XapakTepu30BaTh OCHOBHBIE METO/IbI
Hemoncmpavuu: Tabruyst u cxemvr. «MeTOABIIO3HAHNS | O3HAHMSI XKUBOM MPUPOIBL: HABIIIOIEHHE,IKCIIEPUMEHT,
PKUBOH HPHPOZBD. oIMcaHue, M3MepeHne, KiacCupuKaIys, MOICINpPOBaHNE,
Jabopamopnsie u npakmuueckuepaoomol: cTaTHCTHYECKAs 0GPAGOTKA TAHHBIX
[IpakTrueckas padora Ne 1.
«Hcronp30BaHNE Pa3IMIHBIX METOAOBIIPH U3YUCHUH
OMOTOTHYECKUX
00BEKTOBY
HTtoro gacoB mmo Teme 2




Tema 2. 7KuBble cuCTeMbI M UX OPTraHU3ALMS

2.1 | buomornueckue
CHCTEMHEI,
MIPOIIECCHIN UX
H3yUYeHUe

1

JKuBbie cucTeMbl (OMOCUCTEMBI) KaKIIPEAMET
HM3y4eHUS OMOJIOTHH.

OTnu4ye )KUBBIX CUCTEM

0T HeopraHuueckou npuposl. CBoMCTBa
OuocucTeM U UX pazHooOpasue.
YpOoBHM OpraHM3alul OHOCHUCTEM:
MOJIEKYISIPHBIN, OPraHOUIHO-

KJIETOYHBIN, OpTraHU3MEHHbBIH,
MOMYJISIIIIOHHO-BHUIOBOM,

9KOCUCTEMHBIN (OHO-Te0IeHOTHYECKHH ),010ch epHBIiL.

Hayku, u3ydaromie 6MOCHCTEMBI Ha Pa3HbIX
YPOBHSIX Opranuzauuu./[ewoncmpayuu:

Tabnuyet u cxemol: KOCHOBHBIC

IIPU3HAKU JKU3HW», «YPOBHU OPraHU3aLUU
skuBoinpupoas».Moaens monexynsr JTHK

PackpblBaTb coaepKaHne TEPMUHOB U MOHATUIA: CUCTEMA,
OGUoNOrMyecKas cUCTEMa, 3/IEMEHTbI CUCTEMBI, CTPYKTYPa
GrocncTeMbI, CBOWCTBA XKMBbIX CUCTEM, OBMEH BELLLECTB,
Pa3MHOMKeHWe, POCT, Pa3BUTUE, HACIEACTBEHHOCTD,
M3MEHUYMBOCTb, PA3LParKUMOCTb, SHEPTrO3aBUCUMOCTb,
YPOBHW OpraHmn3aLmmn *KusHu (buocuctem).
XapaKTepn30BaTb NMPUHLUMIMbI OPraHM3aLmn bruocuctem:
OTKPbITOCTb,BbICOKAs YNOPALOYEHHOCTb, CAMOPErynaLus,
NepapxXmMYHOCTb.

MepeuncnaTb yHMBEPCa/bHble CBOMCTBAXKMBOTO: €AMHCTBO
XMMUYECKOrO COCTaBa, PasfApa*kKMMOCTb, [ABUMKEHUE,
romeocTas, pPocT M pa3BUTUE, HAaCNEeACTBEHHOCTD,
M3MEHUYMBOCTb,3BOIIOLMA (NprcnocobieHne

K M3MEHSAOLLMMCSA ycnoBuam). MprMBoanTb Npumepbl
6UNOCMCTEMPA3HOrO YPOBHA OPraHU3aumMm U CpaBHUBATbL
NPOSAB/IEHUSA CBOMCTBKMBOIO Ha PasHbIX YPOBHAX.
XapaKTepn30BaTb OCHOBHbIE MPOLECCHI,NPOTEKAOLLME B
buocuctemax:

0bMeH BeLLecTB M NpeBpaLleHne sHepruu,
CaMOBOCNPON3BeAeHME,CaMOpPEryasLms, pPasBuTUe.
Cobntoaatb NpaBuia bepexHoro

OTHOLUEHUA KXKMBOW Npupoae

HToro uacoB no teme

1

Tema 3. XuMHYECKHIT COCTA

B M CTPOEHHUE

KJICTKH

3.1 | Xumuueckuit
COCTaBKJIETKH.
Bona n
MHHEPAJIbHBIE
coJu

1

XUMHUUECKHU COCTaB KJICTKH.
XUMHYECKHE DIIEMEHTHI:

MaKpO3JIEMEHTHI, MI/IKPOSHCMCHTLI.BOH& n
MUHEPAJIBHBIC BEIIECTBA.

@DyHKIUH BOJIBI 1 MUHEPAIBbHBIX BEIIECTB B
knetke. [lognepxaHNEeOCMOTHYECKOTO
GamaHca.

JHemoncmpayuu:

Juacpammur: «Pacnpenenenue

XHMIYECKHX 3JIEMEHTOB B HEXKHUBOU npupoace»,

PackpriBaTh conep;kaHne TEPMUHOBH ITOHATHUI:
3JIEMEHTHI-OMOT€HBI, MAKPO3JIEMEHTHI,
MHKPOJIEMEHTbI; MHHEPAJIbHbIEC BELIECTBA,
MoOJIeKyIa

BOJIbI KaK JIUIIONb, BOJOPOIHBIE CBSI3U;TUIPO(UIbHBIC
U THIPOoPOOHEIE BEMIECTBA.

I[OK&SLIB&TL CIUHCTBO 3JICMCHTHOI'O COCTaBa KakK OJHO U3
CBOMCTB )I(I/IBOI‘O.P&CHPCZ[G?JI}ITB XUMHUYCCKHE DJICMCHTBI

II0 TpynmaM B 3aBUCUMOCTH OT KOJTUMICCTBEHHOI'O
MNpeACTABUTCIILCTBAB OPraHU3ME; XaPaKTCPHU30BATL POJIb

OTACIIBHBIX 3JICMCHTOB.




«PacripeneneHie XUMIYECKHX JIEMEHTOB B KHBOM
npupone». Tabauyer u cxemor: «Ileproamaeckast
Ta0JINIA XUMHYESCKHX SJICMEHTOBY,

((CTpOCHI/IeMOJ'IeKyHLI BOJBD»

BEIBIISATE CBS3B MCKIY COCTaBOM,

CTPOEHHEM MOJIEKYJIbI XUMHUYECKOTO COETMHEHUS U
ero GyHKIHUSIMA B KJICTKE

3.2

benku. Cocras u
CTpOCHHE OEJIKOB

Benku. CoctaB u cTpoeHue OETKOB. AMUHOKHCIIOTEI
— MOHOMEpHI OEIIKOB.

He3zameHuMele 1 3aMeHUMBIE aMHUHOKHCIOTEL.
AMUHOKHUCIIOTHBIH

cocTaB. YPOBHU CTPYKTYPbI OENKOBOH MOJIEKYIIbI
(mepBUYHas, BTOpUYHAS, TPETUYHAS U YETBEPTHUHAS
CTPYKTYpa). XUMHYECKHE CBOHCTBA OEITKOB.

Buonornueckue GyHKINH OSTKOB.
Jemoncmpayuu:

Tabnuywvt u cxemovl: «CTPOCHHEMOIEKYITBI
Oemkay.

Ob6opydosanue: CBETOBOW MUKPOCKOII,

MUKpOIMpenapaThbl

PaCKpI)IBaTI) COoACpIKaHNC TCPMUHOB U HOHSITI/If/iZ6€J'IKPI,
MOJIMMEPbI, MOHOMEPLL,AMUHOKHNCIIOTEI, MCTITUAHAA
CBA3b, NOJUICIITUA, ACHATYpalusi.

XapakTepr3oBaTh OCJIKH KaK KJIAaCCOPTaHUIECKHUX
COCIMHCHUI;

KJIacCH(UIIMPOBATh UX 110 CTPOSHHUIO (TIIO0YIISIPHBIE U
(ubOpuIsIpHBIE OEIIKK),IEPEUHCIIATh U XapaKTepH30BaTh

(yHKIMK OENKOB

3.3

DepMEHTBI —
OHOJIOTHYECKHE
KaTaJn3aTopbl

DepMeHTHI — OHOTIOTHYECKHE
KaTalnu3aTopBL.

CrpoeHue pepMeHTa: aKTHBHBIN LIEHTP,CyOCTpaTHAS
creduIHOCTb.

Kodepmentsl. Buramusl.
Otnuns hepMeHTOB

OT HEOPraHWYEeCKUX KaTalu3aTtopoB. Jemoncmpayuu:
Tabnuywvl u cxemol: «CTpoeHHEPEPMEHTAY.
Obopyodosanue: obopynoBaHue TUTS
MPOBENCHUST  HAONIONEHWHA, W3MEpPEHHIA,
9KCIIEPHMEHTOB.

Jlabopamopnvie u npakmuueckuepadomol:
JlabopatopHas padora Ne 1. «3yuenne
KaTaJUTHICCKOW aKTUBHOCTH (PEPMEHTOB (Ha IpUMepe
aMHJIA3bI

WA KaTanasbl)y

PackpeiBaTh copepkaHue TEPMHUHOB U IOHSATHMN:
(hepMeHTBI, aKTHBHBIN LEHTP,CyOCTpaTHAS
crenu(puIHOCTb,

Ko(hepMeHThI, OEJIKU-aKTUBATOPBI HOCITKH-
UHTHOUTOPBI.

VYka3bBaTh oTINUMA (HEPMEHTOB

OT HEOPIraHNYCCKUX KaTaJIM3aTOPOB.

Hemoncmpayuu:

Tabnuywvl u cxemol: «CTpoeHuehepMEHTAY.
Obopyoosanue: obopymoBaHHe JUTS
MPOBENCHNS  HAONIONCHHUN, W3MEpEeHHH,
9KCIIEPUMEHTOB.

Jlabopamopnysie u npakmuyeckuepabomui:
JlabopatopHas pabora Ne 1. «3y4yenne
KaTaJIUTHIECKON aKTHBHOCTH (DEPMEHTOB (Ha IpuMepe
aMHIIa3sl

WKW KaTanasbl)»




3.4 | YrieBopl. YraeBonsl: MOHOcaXapubl (TII0K03a, pubo3a u PackpeiBaTh conepkaHue TEPMUHOB M OHSTHHA:
T JIE30KCUpH003a), TUcaxapupi(caxaposa, JJakTo3a) U YTJIEBOJIBI, MOHOCAXapHIbI, TACAXAPHUJIEI,
HIHbI ronycaxapuabl (Kpaxmall, TIIMKOTeH, LIEJUTI0N03a). TIOJIMcaxapu/ibl, TJIIOK03a,pr003a, Ie30KCHpr003a,
Buonornveckue GyHKIUK yriieBoxoB. JIUMuIbL: caxaposa,
TPUTIAALEPHUIBI, (HOCHOTUIUIBI, CTEPOHIBL. JIaKTO3a, MaJIbT03a, LeJUTI0NI03a (KIIeTyaTka), Kpaxmal,
I'uapodunbHO-THAPOPOOHBIE cBOMCTBA. Brionornyeckne TIHMKOTeH; JIMMHIBL, TPUITHLEPHNB! (KUPBI, Macna),
(bYHKIMH THITHI0B. dhochomuImIIBI, CTEPOUIBI.
CpaBHEHHE YTIIEBOJIOB, OCIKOB U JIUIUIOB KaK XapaKTepH30BaTh YIIEBOEL, TTHIIAIBIRAK
FaHUYIECKUX WHEHHH.
WCTOYHUKOB dHepruu./Jemoncmpavyuu: KJraccopratmaee COCIHHS
KnaccuduimpoBats yrieBoabl ¥ JIMIHIBIIO CTPOCHHIO;

Tabruywl u cxemol: «YTIEBOABI», MEePEUUCISITh DYHKIIMH YIIICBOMOB M JIMITHIIOB.
«JIumu ey, CxeMaTH4ecKH M300pakaTh CTPOSHUE
Obopyoosanue: 000pyIOBaHUE JJIs POBEIACHUS MOIIEKYII yTIIEBOIOB, JIUIHKIOB
HaOJII0ICHHI, I3MEPEHU 1, IKCTIEPUMEHTOB

35 HyKJ’IGI/IHOBLIG Hyxneunnossle kucnorsl: JJHKu PHK.Hykneotuasr — PackpbIBaTh comep:kaHUe TEPMUHOB MITOHSATHIA:

KUCJIOTBI. ATOD

MOHOMEPHI HYKJICMHOBBIX KHUCJIOT. CTpOCHI/Ie u
¢ynkum JJHK. Crpoenue u pynkuunPHK. ATO:
cTpoeHue U QyHKIHH.

Hemoncmpayuu:

Hopmpemuwr: JIx. Yorcon, . Kpuk,M. Yunkune,
P. ®panxius.

Tabnuyvl u cxemvi:

«Hyxnennossie kucnoter; JTHK»,

«buocunres 6enka», « CTpoeHHEMOIEKYIIBI
ATDy.

Obopyoosanue: CBETOBOI MUKPOCKOIL, MHKPOIIPEIapaThl

JIe30KCHPHOOHYKIIEHHOBAS

kucnora (JJHK), pubonykiienHOBasikucioTa
(PHK), Hyk1€0TH I, HOMUHYKICOTHAHAS LETb

(MONMHYKIIE0TH]T), KOMIUIEMEHTapHOCTh, pyHkiuu JJHK
(XpaHeHue ¥ nepenaya HacIeACTBEHHOW MHOpMAIIHN);
Buzbl PHK (MH(pOpMalMonHas, TpaHcnopTHasi,
pubocomanbHas); ageHozuntpudocdar (ATD),
MaKpO3PruyecKas CBS3b.

XapakTepu31poBaTh HyKJICHHOBBIE
KUCIIOTBI KaK XUMHYECKUE COCTMHEHHS HHOCUTEIH
HACJIeICTBEHHON HH(OpMaIUHL.

OtmeyaTh 0COOEHHOCTH CTPOCHHS MOJIEKYT
HykiIenHoBbIX kucioT (JJHK,PHK) u AT®.

CxemaTtndecku n300paXkaTh CTPOSHHE HYKICOTH/IOB,
MOJICKY]T HYKIEHHOBBIX

kucior, ATD




3.6

Hctopus u
METO/IbIU3YYEHUS
KJIETKU.
Knerounas teopus

Huronorus — HayKa O KIIETKE.
Knerounast Teopust — npumep

B3aMMoAEHCTBUS nyiei 1 (aKkToBB
Hay4YHOM MO3HaHUU. MeToabl
WU3y4eHUs KIeTKu,/Jemoncmpayuu:
Topmpemur:

A. JleBenryk, P. T'yk, T. llIsann, M. [lneiinen,
K. Bap, P. Bupxos.

Obopyoosanue: CBETOBOM MUKPOCKOIL, MUKPOIIpETapaThl
pacTUTEIbHBIX,

JKMBOTHBIX NOAKTEPHAIbHBIX KIIETOK;PUCYHKH C
MUKpodoTorpadusIMHU KIIETOK, MOITy4EHHBIE C
MIOMOILBIO CBETOBOI'O M 3JIEKTPOHHOI'0 MUKPOCKOIA

PaCKpI)IBaTI) CoACpKaHNC TCPMHUHOB HIIOHSTHIA:
KJICTKA, IIMTOJIOI' U,

PacKpbIBaTh COJIEPKaHUE MOTOKEHHI

KJIETO4YHOH TeopuH. Ilepeuncisats u
XapaKTepU30BaTh OCHOBHBIE METOBI U3y4ECHHUS
KJIETKHU: (IIPUTOTOBJICHUE CPE30B,

OKpalll¥BaHUe, MUKPOCKOIIUPOBAHHUE,
HEHTPU(YTUPOBAHUE, KYIbTHUBUPOBAHUEKIIETOK U
TKaHeil)

3.7

Knertka

KaK IOCJIOCTHAaA
ZKHUBasg CUCTEMA

Krertka kak nienoctHast )xuBasi cucrema.O01ne
NPU3HAKK KJIETOK: 3aMKHyTasi HapyXHas MeMOpaHa,
monekynsl JIHK xak renerndeckuii anmapar, cucrema
cuHTe3a Oenka. TUmbl KIEeTOK:

9yKapHOTHYECKasi U IPOKapHOTHYECKasl.
OcoOeHHOCTH CTPOSHUS
IPOKapHOTHYECKON KIIETKH.

Knerounas crenka Gaxtepwuii.CTpoeHne
9yKapUOTHUYECKOH KieTKH. OCHOBHBIE OTJIMYUS
PACTUTENBHOM, )KIBOTHOW M TPUOHOM KIIETKH.
IToBepXHOCTHBIE CTPYKTYpPbI — KJIETOUHAs CTEHKa,

TTIMKOKAUKC, uX GpyHkuny. [InasmarnueckasmeMOpana,
ee cBoricTBan GyHKUIWH. Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. IlIBann, M.
IIneitnen, K. bap, P. Bupxos.

Tabnuywt u cxemsi: «CTpoeHne

JYKapHUOTHUECKOU KIETKI», « CTPOCHNEKUBOTHOM
KIeTkn», «CTpoeHne pacTUTETbHON KIETKI»,
«CtpoeHune MpOKAPHOTHIECKON KIIETKI.

Obopyodosarue: CBETOBOH MUKPOCKOTI,
MHKPONpPENapaThl paCTUTENbHbIX, )XKHBOTHBIX U
OaKTepHaIbHBIX KIETOK

PackpbiBaTh cofiep:kaHle TEPMUHOB U TIOHATUN: KIETKH
(aykapuoTHuecKas, IPOKapuOTHYECKasT), ITa3MaTHIECKast
MeMOpaHa (I1a3MaieMMa), TIMKOKATHKC, TPaHCIIOPT
BEIIECTB (MACCUBHBIMN,

AKTHBHBIN), 3HIOUMTO3 ((aronuTo3, MMHOIKMTO3),
9K30LIUTO3, KJIETOYHASICTEHKA, HYKIICOUI.

CpaBHHUBaTh MeX1y COO0M

IYKAPHOTHYCCKHE U MPOKAPUOTHUCCKUE KIICTKH;
OTMEYaTh CXOACTBO M PA3INYMsIB CTPOCHUH KIETOK
Oakrepwuit,

JKHBOTHBIX, PACTEHUH 1 TpHOOB




3.8 | Ctpoenue

3YKapUOTUUYECKOU
KJIETKU

[uTorurazma u ee opranouasl. OHOMEMOpaHHBIC
opranouas! kietku: II1C, anmapat ['onbmxu,
JIN30COMBI.

HOJ'IyaBTOHOMHBIe OpraHoOuJbI KJICTKU:MUTOXOHAPHH,
IUIaCTHUABI.

IIpoucxoxaeHre MUTOXOHIPUMA HUILIACTH]I.
Bunprmnactum.

HeMeM6paHHLIe OpraHou bl KJ'IeTKI/IIpI/I6OCOMI)I,
KJIETOYHBIN LCHTDP,

OEHTPHUOJIH, PCCHUYKH, )KFyTI/IKI/I.CDyHKHI/II/I
OpraHoOnJ0B KJICTKH.

Bxitouenus.
Snpo — perynaropHslit neHTp KieTku.CTpoeHne
snpa: saepHas 000JI0uKa,

KapuoIuia3mMa, XpOMaTUH, SAPBILIKO.
XpoMocoMBI. TpaHCIIOPT BELECTBB KIIETKE.

Hemoncmpayuu:
IHopmpemui: A. Jlesenryk, P. I'yk,T. lIBannH, M.
netinen, K. bap, P. Bupxos.

Tabnuysr u cxemwl: «CTpoeHUE

SYKapHUOTHUECKON KIeTKI», « CTPOCHUEKUBOTHOM
KJIEeTKI», «CTpoeHHe pacTUTENbHON KIETKWY,
«CTpoeHue MpOKapHOTUIECKON KIETKI»,

«Ctpoenue anpa kietkn». Qbopyodosanie: CBETOBOU
MHKPOCKOIT,MUKpOIIpenapaThl PACTUTEIBHBIX U

JKUBOTHBIX KJIETOK. Jlabopamopnvie u
npakmuyecKkuepadomuol:

JlabopaTopHast pabota Ne 2. «M3y4enue

CTPOEHHS KJIETOK PACTEHHI, )KUBOTHBIX MOAKTEPHH 1101
MHKPOCKOIIOM Ha FOTOBBIX MHKpOIpEnapaTax u Ux
OITHICaHHE)

PackpeiBaTh conepkaHue TEPMUHOB M OHSTHHA:
[IUTOIUIa3Ma, OpPTaHOMIBI, SH/IOTUIA3MaTHYECKas! CETh
(BIIC), anmapart I'ombmKH, TH30COMBI, BAKYOITb,
MUTOXOHJIPHH, TUIACTU/IBI (XJIOPOILIACTHI, XPOMOIUIACTBI,
JIEWKOILIACTHI), PHOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIH
HEeHTp (LIEHTPOCOMa), PECHUUKH,

JKT'YTUKH, BKIIFOYCHUA, PO, smepHaﬂo60nqua,
KapuoIiiadMa, XpoOMaTHH, AAPbIIIKO, XPOMOCOMBI.

OnHCHIBaTh CTPOEHHUE 3 YKAPHOTHUECKONKIIETKH 110
HU300pKCHUAM U

Ha MUKpOIpenapaTax;
K1accH(UIIMPOBATh OPraHOUIbI

B 3aBHCHUMOCTH OT OCOOCHHOCTEH UXCTPOCHHS
(omHOMeMOpaHHbIe, IByMEMOpaHHbIE,
HeMeMOpaHHbIE); ONHUCHIBATh (DYHKIIHMU KaXKI0T0
OpraHouja B KJETKE.

XapakTepu3oBaTh  KJIETOYHOE SAPO KaK MeECTO
XpaHeHHs, Tniepenaun  (yABOGHHE XpPOMOCOM) U
peanu3anuu

(TpaHCKpUIILIKMS ) HACeICTBEHHOMNH(pOpMAIU
KJIETKH.
[TepedncisTh U ONHMCHIBATH KOMIOHEHTBIAIPA U UX

byHKIHH;
CXemaTUyHO M306pakaTb CTPOEHWE PAaCTUTENBHOM U

)KMBOTHOM KneTkn. O6bACHATL BMoIOrMYeckoe 3HaYeHne
TPaHCNOPTa BELWECTB B KNIETKE

HToro uacoB mo reme




Tema 4. KuzHeaeaATeJIbHOCTh KJICTKH

4.1 | OOMeH BelIecCTB. 2 OOMeH BelecTB, WK MeTa00IM3M. ACCHMUIISIIHS PackpeiBaTh conepskaHue TEpMHUHOB UIIOHSTHI:
o (mmactryeckuii 0OMEH)H IUCCHUMUIISIIHS 00OMEH BEIECTB 1 IPEBPAICHUE SHEPTUH
[Imactrueckuu y
(aHepreTnueckuii (merabonmzm),
obmeH. POTOCHHTE3. 0o0MEH) — JIBe CTOPOHBI €JUHOTO ACCUMUJISILINSL, TUTACTUYECKHI OOMEH,
XeMOCHHTER nporecca Meradonusma. Poib 3aKOHOB COXpaHEHUS JICCUMUIIALINS, YHEPTeTHUeCKHi 00MeH, (hOTOCHHTES,
BEIIIECTBA U SHEPTHH dhoronmus, hochopunpoBaHue, IEPSHOCYUK MPOTOHOB,
XEMOCHHTE3.
B TIOHMMaHMM Merabonmu3ma. Tumbl oOMeHa
BeIlleCcTB: aBTOTPOHBIN 1 rerepoTpodHbIif. Ponb OnuceIBaTh (POTOCHHTE3, MTPOLIECCHI, MPOTEKAIOIIHE B
(hepMeHTOB B OOMEHE BEUICCTB U TPEBPALICHUU CBETOBOW U TeMHOBOH(Da3e.
SHEPruH B Kietke. GOTOCHHTES. BBISBIATE IPUYMHHO-CIIECTBEHHBIE CBSI3H MEXITY
CaetoBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakimun TIOTJIOIIEHHEM COJTHEYHOWIHEPTHHU XJIOpOoQUIIOM 1
¢borocunresa. DPpHeKTUBHOCTH POTOCHHTESA. CuHTE30M Monekynn AT®.
3naucHre POTOCHUHTE3A TS KU3HHU Ha 3eMIIe. CpaBHUBATL UCXOIHBIE BELIECTBA, KOHEUHBIE
BiusiHue ycioBuii cpejib MPOJYKTHI M YCIIOBHS MPOTEKAHUS pEaKInit
CBETOBOW U TEMHOBOH (ha3bl (HOTOCHHTE3A;
Ha (oTocHHTE3 M CIIOCOOBI MOBBIIIECHUSIETO
N CpaBHMBaTb GOTOCUMHTES U XeMOCKHTe3.OLleHMBaTb
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
3HaYeHWe GOTOCMHTE3a U XeMOCUHTE3a A/19 KU3HU Ha
XemocuHTe3. XeMOCHHTE3UPYIOLTHEe0aKTePHHL. 3
emne
3HayeHre XEMOCHHTE3A I KU3HH Ha 3eMIIe.
Hemoncmpayuu:
Hopmpemuwi: K. A. Tumupsizes.
Tabnuywl u cxemwl: «XIJIOPOILIACTY,
«DoTOCHHTES
4.2 3HepFeTI/I‘{eCKI/II/I 1 OHepreTuyeckuii 0OMeH B KieTke. Pacmeruienne PackpbiBaTh comepikaHue TEPMHHOB UITOHSATHIH:
6 BEIECTB, BBIICNICHIE MaKKyMYJIHPOBaHHE SHEPTHH B 9HEPreTHIECKUi OOMEH, TNTUKOJIH3, MOJIOYHOKHCIIOE
OOMCH KIJIETKe. DTaIbl HEPTEeTUIECKOro 0OMeHa. OpoXkeHHe,CTUPTOBOE OpOXKEHIE, OMOIOT MYECKOe
I'maxonms. Bpoxxerunen ero Buasl. KucioponHoe okucieHue, | OKUCICHNE, KISTOYHOE JbIXaHUe, THCCUMMIISIINS,
WM KJIETOYHOE AbixaHue. OKUCIUTEN HOS (hepmeHT.
thocthoprmpoBanme. DPPEKTUBHOCTEIHEPT €THIECKOTO Xapakrepu3oBaTb OOMEH BELIECTB U [PEBPALLCHHE
SHepruu (MeTaboIn3M)KaK OTHO UX CBOMCTB
obMeHa.
JKHBOTO.
JHemoncmpayuu:
[epeuncnsaTe 0COOEHHOCTH IIIACTUYECKOTO 1
Tabnuyvl u cxemvl: «TUIBITUTAHUSY,
9HEPreTHIeCKOrooOMeHa B KIIETKE;
«Metabonzm», « MUTOXOHIPUS,
yCTaHaBJIMBATh B3aHMOCBSI3b MEXKTy HUMHU.




«DHEPTeTHYCCKUIT 0OMEH

Pazniuathk THITBI OOMEHA BEIIECTBB KIIETKE:
ABTOTPOQHEINA U TeTePOTPOQHBI.
OnuchIBaTh ATANBI SHEPTETHIECKOr000MEHa
(TTOrOTOBHUTENBHBIMH,

OECKHUCIOPOIHBIH, KUCIOPOIHBIN)H CPAaBHUBATH
HX MEKIY COOOii.

XapakTepHr30BaTh PEAKIUU TITHKOIH3a,0p0KECHUS,
KJICTOYHOTO JIBIXaHWS, BEISIBJIATH IPUUUHHO-
CJICZICTBEHHBIC CBSI3U MEXIY TIHKOJIA30M, KIICTOYHBIM
JIbIXaHUeM U CHUHTe30M MOJIeKyaATd.

CpaBHuBaTh 3()()EeKTHBHOCTH OECKUCIOPOIHOTO U
KHCJIOPOJTHOT03TAIIOB

4.3

buocunTes Oenka

Peakiiun MatpuyHoro cuntesa. ['eneTnueckast
nndopmanms u JJHK.Peanuzanus remernueckont

uHpopmanuu B KiieTKe. [ eHeTHYecKuii Ko Hero
cBoiicTBa. Tpanckpumimst — MmaTpuaHblid cuaTe3 PHK.
Tpancnsius — GuocuHTe3 Oenka. DTarbl TPAHCIISIINY.
KoaupoBanue amuHokuca0T. Pons pubocoms
OuocuHTe3e OernKa.

Hemoncmpayuu:

Iopmpemuwr: H.K. Konbmos.

Tabnuywvt u cxemwr: «Ctpoenne JJHK»,
«Ctpoenue 1 HyHKIIMOHUPOBAHUE T€HAY,
«Cuntes Oenkay, «Permukanus JTHK»,
«'eHeTHUECKHH KO .

Obopydosanue: MONENH- alTUTUKALUH
«Y nBoenne JIHK u TpaHCKpUnmusy,

«buocunres 6enkay

PaCKpLIBaTL COACP)KaHUC TEPMHHOB U MTOHSATHI:
I'CH, FeHETHYECKHI KoOna, ManI/I'-IHHﬁ CHHTC3,
TPaHCKPHUIIIHA,

TPaHCIISLNSA, KOJOH, aHTHKOIOH, pudocoma,
L[eHTpaJ'l])Haﬂ ﬂOFMa,MOJ’[eKy_]’[HpHaH
OHOJIOrHsl.

OmnpenensaTb CBOMCTBAa I'€HETHYECKOr0 KOAa
(TpUIIETHOCTD, OHO3HAYHOCTD, BHIPOKACHHOCTD,
YHHBEPCAIbHOCTb, HENIEPEKPHIBAEMOCTb,
HETIPEPBIBHOCTE).

OnuchIBaTh 3Tarbl pealn3alii HacaeICTBEHHON
uH(popManuy B KieTke.CpaBHUBATh PEaKIUU
MmaTpuuHoro cuarezamoniekyln PHK u Genka B xierke

4.4

Hexnerounsie
(bOpMBI KU3HU —
BUPYCHI

Hexnerounslie (hopMbI )KU3HU — BUPYCHI.

Hcropust OTKpBITUS BUPYCOB

(. 1. VBanOBCKMiT). OcOOEHHOCTH CTPOCHHUS U
JKU3HEHHOT 0 IWKJIa BUpycoB.bakrepnodaru. bonesnn
pacreHuit,

JKHBOTHBIX U YeJIOBEKa, BBI3bIBAEMBIC BUpycaMu. Bupyc
nmmyHOedunuTa denoBeka (BUY) — Bo3OynuTens
CII1/[1a.O6paTHas TpaHCKpHIIIKS, peBepTa3a u
nHTerpasa. [IpodunakTika pacrpocTpaHeHHsT BUPYCHBIX

PackpbiBath copepxaHue TEPMUHOB U MOHSTHUNA: BUPYC,
BHPYCOJIOTHs, Kanicum,0akrepuodar, BUpyc
nmmyHoneduunnuTadenoBeka (B1Y), oHkoreHHbIe
BUPYCHI.

XapakTepr30BaTh BUPYCHI KaK

HEKJICTOYHYIO (pOpMY KI3HI, OCOOCHHOCTH

CTPOCHHS U

JKH3HEJCATEIBHOCTH BUPYCOB. ONUCHIBATh KU3HEHHBIH
IIMKJI BUPYCOBHUMM yHOZIE(DUIINTA YETOBEKA; Pa3INIaTh




3aboneBanuil. Jemoncmpayuu:

Hopmpemwi: J1. Y. VIBaHOBCKUH.

Tabnuywt u cxemvl: «Bupycsm»,

«baxrepnogarm»; «CtpoeHue u

JKU3HEHHBIN UK Bupyca CIINda,

OakTepuodaray.

Ob6opyodosanue: monens crpykrypsl JJHK; MmaranTHas
Mozenb-amuinKanys «CTpoeHHe KIETKN»

Ha pucyHkax BTM ((Bupyc tabauHo

Mo3aukn), 6akrepruodar, BUY. OO0CHOBEIBATh U
COOJTFO/TATh MEPBITPOPHIAKTHKI
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JICBaHUI
(pectimpatopHBbIe, KETyITOTHO-

KHIIICYHEIE, KiemeBor 3HIedanut, BUY-undexims)

HToro yacoB 1o teme

6

Tema 5. PasMHoKeHHMe W MHIUMBHUAYAJIbHOE pPa3BUTHE OPraHU3MOB

5.1

JKV3HEHHBINA AKIT
KJIeTKu. Jlenenue
KJIETKH. MUTO3

1

KeTouHBIN UK, WIH )KU3HEHHBIN ITUKIIKICTKH.
Wurepdasza 1 MUTO3.

[Mpoueccel, npoTekaroniye B MHTepdase. Permkarist —
peakuust matpuuHoro cunte3a JIHK. Ctpoenue
XPOMOCOM.

XpOMOCOMHBIN HAOOp — KapHOTHII. J{UTUTONTHBIH 1
rarIonJHbIH XPOMOCOMHBIE HA0OPbI. XpOMaTH/IbI.
[MuTomornyeckre OCHOBBI Pa3MHOKEHUAN
MHIMBUAYAJILHOTO Pa3BUTHSL OPraHU3MOB. Jlenenue
Ki1eTkl — MuTo3. Ctaguu muto3a. Ilporneccsl,

MPOUCXO/ISIIIME HA PA3HBIX CTaIUSIX MUTO3A.
Bbuonoruueckuii cMmbici Muro3a.lIporpammupyemas
TH0eIb KIETKH —

amonTos. emoncmpayuu:

Tabnuyet u cxemvi: «KIeTOUHBIN UK,
«Permmmkanms THK», «CtpoeHne XpoMOCOMBD»,
«MwuT03»; MarHuTHas MOJeNb-anruiuKanus «Jlenenue
kinerku»;moaens JJHK.

Obopyodosanuie: CBETOBOW MUKPOCKOIT 1 MHKPOIIpETIapat
«KaprokuHes B KIETKaXKOpeIIka JTyKay.
Jlabopamopnvie u npakmuueckuepadomol:

JlabopatopHast padora Ne 3.
«HabnroieHue MUTO3a B KITETKax

KOHYHMKA KOPCIIKA JTYKa Ha TOTOBBIXMHUKPOIIPEIapaTax»

PackpbiBaTh copepxkaHie TEPMHUHOB U MOHATHH:
KJICTOYHBIH IMKJI, HHTEp(]a3a,peayIuTuKaIvs,
XpOMOCOMa, KapUOTHIL, TaISIONAHBIN, TATIIIONIHBIN
XPOMOCOMHBII HA00p, XPOMATHU/IbI, MHTO3 €TI0 CTaIHH:
npodasa, Meradasa,anadasa, Terodasa.

OnuceIBaTh KU3HEHHBIH UK KICTKU,;ICPECUNCIIATE U
XapaKTepH30BaTh MEPHUOJBI KICTOYHOTO LHKIIA,
CpaBHHMBATh HX MEX]Y COOOI.

OnuckIBaTh CTPOCHUE XPOMOCOM,

KapUOTHUIIOB OPIaHU3MOB, CPABHUBATHXPOMOCOMHBIE
HaOOpHI KIETOK.

CpaBHHBATb CTaJM{ MUTO3A.

PaznnyaTh Ha MEKpoOIpenapaTax U pUCYHKaX CTaauH

MHUTO3a.

PackprBaTh OMOTOTMIECKIIA CMBICIMHATO3a




5.2 CDOpMBI ®DOopMEI pa3MHOKEHHSI OPTaHU3MOB: OecIioioe 1 PackpriBaTh comepkaHue TSPMUHOBU TOHSITHIA:
TIOJIOBOE. pa3MHOXKEHHE, KIJIOH, ITOJIOBBIE KJIETKH (TaMeThl),
Pa3sMHOXCHUA N
Bunpr 6ecrionoro pa3sMHOKEHHST: JICIICHIE HATBOE U ANLCKIICTKA, CTICPMATOSONM, 3UTOTa, ICTICHIC
OpraHu3MOB TOYKOBAHHE OHO- H MHOTOKJIETOUHBIX, HaJIBOE, TOYKOBAHKE, CIIOPYIISIHS, (hparMeHTarus,
BErETATUBHOE Pa3MHOXKEHHE, CEMEHHOE
CIOpO0Opa3OBaHNE,BEreTATHBHOEC Pa3MHOKEHHE. p i
Pa3MHOXKEHHE, OIbLICHHE, IBOITHOE
HckyccTBenHOE KIIOHMPOBAHUEOPTAHU3MOB, OIUIOZOTBOPEHME, IIOTOBLIEKENE3b], CEMEHHHKH,
€ro 3HaUeHue JIACEICKIUH. SIMYHYKH, OTUIOOTBOPEHHUE (HAPY)KHOE,
ITonoBoe pasMHOXKEHHUE, ErOOTIHNYUSIOT OCCIIONOTO. BHYTpeHHee). XapaKTepHU30BaTh 0COGCHHOCTH
Jemoncmpayuu: Tabruysl u cxemvl: «DOpMBI W 3Ha4YCHUE OECITOIOro W MOJIOBOrOCIIOCO00B
o Pa3MHOXKEHHUSI.
Pa3MHOXKEHHUSI OPTaHU3MOBY, «JIBoiHOE
N Bbinensate BUIBI OECIIONIOr0 pa3MHOXKCHHUS; BBISBIISTD
OTLJIOIOTBOPEHUE YIIBETKOBBIX pacTeHUn», «Jlenenue
B3aMMOCBS3UMEXIY (hopMaMu U CrIoco0aMu pa3MHOKEHUS,
KJICTKH OakTepumn», «BereraTHBHOE pa3MHOKCHHE
. 1 X OMOJIOTMYECKIM 3HAUCHHUEM.
pacTeHui», « CTpOEHUENOTOBBIX KIETOKY .
Brnaners npuémamMu BereTaTUBHOIO Pa3MHOXKEHUS
KYJAbTYPHBIX paCTeHHI(HA MPUMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBbIE KJIETKH:SHIEKIECTKH,
CIICPMaTO30M/JIbI; BBIABIATH OCO6GHHOCTI/I
HXCTPOEHHUS
5.3 | Meiios Meiio3. Ctaguu meiiosa. [Iporeccsl,mpoucxoasimime PackpeiBaTh copep:kaHue TEPMUHOB UIIOHSITHMN:

Ha craausax Menos3a. IloBenenue xpomocom B
Menose.

Kpoccunrosep. buonorndaeckuii cMbICTH 3HaYCHHE
Meno3a.

JHemoncmpayuu:

Tabnuyet u cxemol: «J{eIICHUESKICTKID,

«Meiiosz».

Ob6opyodosanue: monens JJHK; MaruutHas
MOJIEITb-aNUIHKALINST

«JleneHue KIETKM»

MEH03, KOHBIOTalisl XpOMOCOM, IIEPEKPECT
(KpOCCHHTOBEP)XPOMOCOM, TaMETHI.

XapakTepr30BaTh MeH03 Kak Criocoo
KJIETOYHOTO [EJICHHs; OIUChIBaTh MEWO03 MO CTaausIM;
CpaBHMBATh CTaJIUM MEH03au MUTO3a.

Paznuuate Ha puCyHKax craguu MeHo3a; pacKpblBaTb
OuosIornIecKoe 3HaYeHHe

Meno3a

5.4

Oo6pa3oBanue u
Pa3BHTHE MOJOBBIX
KJICTOK.

OnnonoTBopeHue

['amerorenes — mporecc 00pa30BaHUAIIONOBBIX
KJIETOK Y)KUBOTHBIX.

TTooBBIE XKeENTE3bI: CEMEHHUKH 1

ssmuankr. OOpa3oBaHUE W Pa3BUTHE MOTOBBIXKICTOK —
ramer (CIiepMaTO30H I, THIIEKIIETKa) — CIIEpMAaTOreHe3 1
ooreHe3. OCOOCHHOCTH CTPOCHHS SHIEKIIETOK U
criepmaTo3ouzioB. OriogorBopenue. [lapreHoreHes.

PackpbiBaTh conepxaHue TEPMUHOB U IOHATHUHM:
TaMeTOTeHe3, CIIEpMaTOTeHE3,00I'€HE3, CIIEPMATO301 ]I,
aKpocoma,

SHLIEKIIETKA, TIOIAPHBIE TEIbIIA.

XapakTepr30BaTh 0OCOOCHHOCTH raMeTOreHes3a y
JKHBOTHBIX M €TI0 CTa/INH;IOJIOBBIC KIICTKU YXUBOTHBIX U
ONHCBIBATBIIPOLIECC MX PA3BUTHSL

CpaBHI/IBaTL CIICPMATOI'CHE3 U oorene3.OnuceIBaTh




Hemoncmpayuu:

Tabnuywvt u cxemwoi: «IIpsimMoen HenpsiMoe
pasButHe», «I ameroreHes

Y MIICKOITUTAIONINX | YelioBeKay. Qbopydosanue:
MoJelib MeTada3HOUXPOMOCOMBI, MUKPOCKOTI,
MUKponpenapaTsl «CriepMaTo30uIb!
MJICKOTIUTAIOLIET 0%, «SIHIIeKIIeTKa
MJICKOTIHTAIOIICTOY.

Jlabopamopnvie u npakmuueckuepadomol:
JlabopatopHas pabota Ne 4. «/3ydeHueCTpOCHUS
TIOJIOBBIX KJIETOK HA TOTOBBIX MHKpPOIIpErapaTax»

OILUTOAOTBOPCHUC, OHOJIOTHYECKOEe 3HAUCHHE
OILUTOAOTBOPCHUA

5.5

NuauBuayansHOE
pa3BUTHE
OpPTraHU3MOB

WuauBrayanbHOE pa3BuTHE (OHTOreHe3). OMOpHOHAIBLHOES

pa3BuTHe (3MOpHOreHe3). DTarbl SMOPHOHATEHOTO

Pa3BUTHsl Y TO3BOHOYHBIX XKHBOTHBIX: JPOOIICHUE,
racTpynsauus, opranorenes.IloctambpuonansHoe
pa3BuTHe. THUIIBI TOCTAMOPHOHATBHOTO Pa3BUTHS:

npsMoe, He npsMoe (JTMYHNHOYHOoe). BiusHue
Cpenbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI,
CIOCOOHBICBBI3bIBATH BPOXKICHHBIE YPOACTBA.

Poct 1 pa3zBurue pacteruii. OHTOreHe3 IBETKOBOTO
pacTeHusl: CTPOECHUE CEMEHU,CTalul PA3BUTHSL.
JHemoncmpayuu:

Tabnuywvl u cxemvl: «OCHOBHBIE CTaAUMOHTOTEHE3aY,
«Ipsmoe u HempsiMoe pa3BUTHEY, «JBOKHOE
OILIO/IOTBOPEHUEYIIBETKOBBIX PACTEHHUID

PackpeiBaTh COfIEP)KAHUE TEPMUHOB M TIOHSTHIA:
OHTOT€eHEe3, YMOPUOreHe3,3Ur0Ta, APO0IIeHHE,
OmacTomMepsl, MOpyJia, O1acTyna, 6JacToeNb,
racTpyia, Heiipyna, opraHoreHes; 3apOojIbleBbie
JIMCTKH: KTOJIEPMa, ME30JIEpMa, SHTOIEpMa;
MOCTIMOPHOHAIBHOE Pa3BUTHE: MPAMOEH HEIPSIMOE
(mrurHOYHOE); MeTamopdo3,Meracmopa,
MUKPOCIIOpa, MBUIbIIEBOE 36PHO, CIIEPMHUH,
3apOABILIEBBII MEIIOK, JBOWHOE OIUIOAOTBOPEHUE.

OmnpenensaTs 3Tansl SMOPHOHATIBHOT OPa3BUTHS
XOPZOBBIX Ha CXeMax M Iperaparax U ONUCHIBATh
HPOLIECCHL, IPOMCXOAMINE HA KaXIOM JTaIle.
CpaBHHBATb [IEPHOJBI OHTOTEHE3a; IPSIMOE U
HeIpsMOe (JIMYMHOYHOE)TOCTIMOPHOHAILHOE
pa3BUTHE, 3aPOABIIIN YeJIOBeKa U IPYrux
XOP/IOBBIX.

OOBSCHATD OHOTOTIYECKOE 3HAUCHIEPA3BUTHS C
MeTaMop(o30M; OTPULIATEILHOE BIMSHHE aJIKOTOJIs,
HHUKOTHHA U IPYI'UX TePATOreHHBIX (PaKTOPOB Ha
pa3BUTHE 3apOJpIIIa YEIOBEKA.

OnwchBaTh MPOLIECC JBOHHOTO

OILUTO/IOTBOPEHHUS Y IBETKOBBIXPACTCHHH

HToro uacoB nmo Teme




Tema 6. HacjieacTBEHHOCTh H M3MEHYUBOCTH OPraHM3MOB

6.1

I'eneTuka — Hayka

(0)
HaCJICACTBCHHOCTH
U N3MCHYHMBOCTHU

1

IIpenmer u 3amaun reHetuku. Ponb nuTonoruu
¥ SMOPHOJIOTHHB CTAHOBJICHUY TCHETHKH.
Bknang

POCCHICKHX U 3apyOCIKHBIX YUICHBIX B PA3BUTHE
TeHETUKU. MeTobl TeHEeTUKU(THOPHUI0TI0T NIECKHUH,
UTOT€HETUYECKUN, MOJIEKYJISIPHO- T€HETHYECKHIA).
OcCHOBHEBIE TeHETHUECKHE TTOHATHSA. [ eHeTHYecKas
CHUMBOJIMKA, UCTIONb3yeMas B CXeMaxX CKpelIMBaHHM.
Jemoncmpayuu:

TIopmpemuwi: I'. Mennens, T. Mopran,H. 1. BaBunos,
C. C. YerBepuKOB,

H. B. Tumodees-Pecockwmii.

Obopydosanue: MONIENb- aNTUINKAIINS

«MoHOTHOPHIHOE CKpeIIuBaHey,repobapuii «["opox
MTOCEBHOI

PackpriBaTh coepkaHue TSPMUHOB U TIOHATHI: TCH,
TEHOM, TEHOTHII, (DEHOTHIT,XPOMOCOMBI, aJUTCTHHEIC TCHBI
(ayenu), TOMO3UTOTa, TETEPO3UTOTa, TOMUHAHTHBIN
MpU3HaK (T'eH), PEIICCCUBHBIN MPU3HAK (T€H), YrcTast
JIUHUS, THOPU]I.

[lepeuncnste 1 XapakTepu30BaTh METOJIbI TEHETUKU:
THOPHIOTIOT HUCSCKIH, TATOr €HETHICCKUIA, MOJICKYIISIPHO-
TeHETUYECKUH; JJOMUHAHTHBIE U PEIECCUBHBIC TPU3HAKU
pacTeHuii u

JKHBOTHBIX.

ITonp30BaThCs TeHETHUECKON TEPMUHOIOTHEN U
CHUMBOJIMKOM JJIs1 3aIIUCU T€HOTUIIMYECKUX CXEM
CKpEILMBaHUs

6.2

3aKOHOMEPHOCTH
HaclleZJOBaHUs
IPU3HAKOB.

MonorubpumaHoe
CKpEIIMBaHUE

3aKkoHOM €PHOCTH HACJIICOBAHUAIIPU3HAKOB,
YCTaHOBJICHHBIC

I". Mennenem. MonorubpuaHoe

CKpelIMBaHue. 3aKOHeTUHO00pa3 st THOPHUIOB MEPBOTO
nokoseHus. IlpaBunogoMuHpoBanus. 3aKOH
pacluieruieHus Ipu3HakoB. ['MnoTe3a 4UCTOTHI raMer.
ITonnoen HenonHoe nomuHupoBanue. [lopmpemor: 1.
Mennens.

Tabnuywvl u cxemvl: «MOHOTHOPHIAHOE CKPEIINBAHHIE U
€ro LIUTOreHETHUECKassOCHOBaY, «3aKOH PacIIEIICHUs
1 €TO IUTOT€HETHYECKast OCHOBAY, «3aKOH YHCTOTHI
raMer».

Obopyodosanue:

MOJETH-aUINKAIK « MOHOTHOPHTHOECKPEIIBAHUEY,
«HemonHoe momuHUpOBaHUEY, Tepbapuit «['opox
TIOCEBHO

PackpriBaTh copepxKaHue TEPMUHOBU MOHITHMN:
MOHOIHOPHIHOE CKpeIMBaHNe, (PeHOTHITMIESCKHE
IPYNIbL, THOPHUAOIOTUYECKUI METOM, YUCThIE
JIMHUM, JOMUHUPOBaHHE I€HOB(IIONHOE,
HETIOTHOE), PACLICIUICHUE B IOTOMCTBE.

OnmceiBaTh METOAMKY TpoBeaeHMsAL .
MeHzaeneMonbITOB 110 U3YYEHUIO HACIEI0BaHUS OAHON
mapbl IPU3HAKOBY TOpOXa IOCEBHOTO.

PackpbIBaTh conepkaHHe 3aKOHOB €AMHOO0pa3Hs
rHOPHUIOB IEePBOT0 MOKOJIECHHS U 3aKOHA
pacIIenieHusI.

OOBSCHITH THIIOTE3Y YHCTOTH TaMET. 3aIMCHIBATh
CXEeMBI MOHOTHOPHIHOTO CKPEIINBAHUS, OOBACHITD
€ro IUTOJIOrMYECKUE OCHOBBI U PElIaTh TeHETHYECKHE
3a/1a4ui Ha MOHOTHOPUIHOE CKpEIUBAHUE




6.3 I[I/IFI/I6pI/I JTHOE Jurubpunsoe ckperupaHue. 3aKOHHE3aBUCHMOI'0 PackpeiBaTh conmep:kaHME€ TEPMHHOB W MOHATHI:
HACJIEZI0BaHUs JurudpunHoe CKpELIUBaHME, aHaJIM3HpYIOLee
CKpCUInBaHHC.
p Ipu3HaKoB. l{uToreHeTnueckre OCHOBBLAUTUOPUIHOTO CKpCILHMBAHHC.
3aKkoH CKpELIMBaHMUS. OmnuceiBaTh ONBITH I'. Mennens
10 U3YYEHHUIO HACTIE0BAHMUS IBYX [TAPIIPU3HAKOB Y TOpOXa
HE3aBUCUMOI'O AHanu3upyolee CKpeluBaHue. yd A ABYX Haprp yrop
MIOCEBHOTO.
HACJIEIOBAHUS Hcnons3oBaHue aHATU3HPYIOLIETOCKPEIINBAHNA OCCBHOTO
JUTSL OTIPE/IETTEHHS TEHOTHITA OCOOH. PackpeiBaTh comepikaHue 3aKOHa HE3aBHCHMOIO
IIPU3HAKOB HACIIeI0BAHUsA IIPU3HAKOB.
HAemoncmpayuu: [IpUMEHATE MaTEMATHYECKUH PACUET C TOMOILBIO
Topmpemui: I'. Menpiens. Tabmuyst u cxemyi. METOoJa NEPEMHOKEHUS BEPOSTHOCTEH U 3aIIUCh C
«AurubpusHoecKpelBaHuey, TIOMOILBIO (PEHOTUTMYECKUX PAJANKAIIOB
«llprronormricckue pacIIerUIeHns] IPU3HAKOB Y IOTOMKOBIIO ()eHOTHITY U
OCHOBBI TUTHOPHHOT'O CKPEIUBAHUS. TCHOTHILY.
Obopyoosanue: MOLENb- ANTIIMKALIU 3anuchIBaTh CXEMbl AUTUOPUIHOIO CKPEIUBAHMS,
((ﬂHFPI6pI/I}1HOG CKPEIIMBAHUEY O00BSICHATEL €ro HUTOJIOIMYCCKNE OCHOBLI N PEIIATh
IT'CHCTUYCCKUC 3a/la4yH Ha )II/IFI/I6pI/I)1HOG CKpCIIMBAaHUE
6.4 | CueruieHHOE CuemnenHoe HacnenoBanue npusHakos.Padora T. PackpeiBaTh conepxKaHue TEPMUHOB MIIOHATHIA:
MopraHa 1o CHETIIEHHOMY HaCIeI0BAHUIO T€HOB. CLIEIIJIEHHOE HACIIEI0BAHUEIIPU3HAKOB,
HaCJICTOBAaHUC Hapymenne CLenIeHUs TEHOB B PE3yNbTaTe pEKOMOMHALMSA TEHOB, TEHETUYECKUE KapThI
IMPU3HAKOB KPOCCHHIOBEpa. XpOMOCOMHAs TEOPHS XpPOMOCOM, MOpPraHK/Ia.

HACJIEACTBEHHOCTH. | eHeTHUYeCcKue KapThl.
JHemoncmpayuu: [lopmpemuor: T. Mopran. Tabauyst u
cxemol: «Meilo3», «I'eHeTMueckue KapThl pAaCTECHUH,

JKMBOTHBIX U YCJIOBCKaAY, «B3aumopeiicTBHe amiIeIbHBIX

TCHOBY.

Obopydosanue: MUKpoIIpenapar

«/Ipozodura» (HopMma, myTaru GOPMBIKPBUTBEB U
OKPAacCKH Tea), MHKPOCKOIL, MOAEIb-aNIIIHKALINS
«ITepexpéct xpoMocom».

Jlabopamopnvie u npakmuueckuepapomol:

Jlabopatopnas pabota Ne 5. «3ydueHnepe3ypTaToB
MOHOTHOPUIHOTO U TUTHOPHUAHOTO CKPEIIUBAHUS Y
Ipo30(MITBI Ha TOTOBBIX

MHUKpOITpenaparax»

Ha3piBaTh 0OCHOBHBIE NONOXKEHUAXPOMOCOMHOMN
Teopuu HaciencreeHHoctu T. MopraHna;
packpbIBaTh conepykanue paborerT. Moprana
IO CLETJIEHHOMY HacJIe0BaHUIO TEHOB U
MPUYUHBI

HapyIIeH!s CLEIUICHUS] MEX Ty T€HAMU.
3anuchlBaTh CXEMBI CKPEIMBAHUS [IPU CLETTICHHOM
HacJIeI0BaHUH, OOBICHITH IPHIHHBI
PEKOMOMHAIIMHUT€HOB, ONPENEIATh YHCIIO TPYIIIT

CIICTUICHHSI TCHOB; PelIaTh TeHETHYECKHUE3a/1a4u1 Ha
CLEIIEHHOE HACJIEIOBAHUE




6.5

I'eneTnka moma.
HacnenoBanue
MPU3HAKOB,
CIICIICHHBIX C
MOJIOM

I'enetuka mona. XpOMOCOMHOG OMPEACICHUC I10Ja.
AyTOCOMLI 1 TOJIOBBIC XPOMOCOMBI. T'omoramerHsie
TEeTCPOraMeTHbIC OPraHU3MBbI.

HacnenoBanue mpu3HAKOB, CIIETUICHHBIXC TTOJIOM.
Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens, T. Mopran,H.1. Basuinos.
Tabnuywt u cxemwl.: «I'eHEeTHKA 11071,

«3aKOHOMepHOCTI/I HacJICAOBaHUs, CLOCIITICHHOI'O C
IIOJIOM», «KapI/IOTI/IHLI‘IeJ'IOBeKa N KHUBOTHBIX»

PaCKpI)IBaTI) COACpKaHNC TCPMUHOB U TIOHSTHIA:
XpOMOCOMHHﬁ Ha60p, ayYTOCOMBI, ITOJIOBBIC XPOMOCOMBI,
TOMOT'aMETHBIA I10J1, I‘CTepOI‘aMeTHHﬁ I10J1, CLCIIJICHHOC C
IMOJIOM HACJICAOBAHUCIIPU3HAKOB.

OOBSACHATH HUTOJIOIr'M4E€CKNUEC OCHOBBI XpOMOCOMHOI'O
MEXaHU3Ma OIPEACIICHUATIONA Y PA3JIMYHBIX OPIraHU3MOB.
CpaBHI/IBaTL 3aKOHOMEPHOCTH HACJICAOBAHUA

IMPU3HAKOB, CHCIUICHHbIXW HE CHCIIJICHHBIX CITOJIOM.
Pemathk remeTnyeckue 3aJa4un Ha HAaCJICAOBAHHC
CICIUICHHBIX C IOJIOM IPHU3HAKOB

6.6 | InMEHYHMBOCTE N3meHurBoCTh. BUbl H13MEHUUBOCTH: PackpeIBaTh conep:kaHne TEPMUHOB UIIOHSTHIA:
H HEeHaCJeICTBeHHAas U HacleACcTBeHHas. Ponb cpenbl B HU3MEHYMBOCTh, HACIEJCTBEHHAs! U3MEHUYNBOCTD,
CHACJICICTBCHHA HEHACJEICTBEHHON U3MEHUMBOCTH. XapaKTepUCTHKA HEHACNEeICTBEHHAs! H3MEHYHBOCTbD,
AU3MCHYUBOCTD MoAU(UKAIMOHHONW W3MEHYHBOCTH. MoAH(UKAMOHHAsT N3MEHUYHUBOCTh, BAPHAIMOHHBIN
BapuanuonHslii psa v BapuauoHHaskpusas. Hopma DL, BAPHAHTA, BAPHAIMONHA KPHBAA, MPH3HAK,
PeaKLUK NPU3HAKA KonuuecTBeHHbIE 1 HOpMa pC€aKiru, KOJIMYCCTBCHHbIC 1 KAYCCTBECHHBIC
) MPU3HAKH.
Ka4yeCTBEHHBICIIPU3HAKA HUX HOPMa PEaKLIUU. p
CBOﬁCTBaMOﬂHq)HKaHHOHHOﬁ M3MEHYMBOCTH KﬂaCCI/I(I)I/ILH/IpOBaTI) BUJIbI UBMCHYHUBOCTU U BBIBIATH UX
Jemoncmpanuu: ’ OMOIIOTUYECKHE OCOOEHHOCTH.
) [lepeuncnsrs cBoiicTBa
Tabnuyvl u cxemvl: «Buasl ©13MEHYHBOCTIY, p . .
« MO UKAIHOHHASH3MEHIHBOCTE MOAM(UKALIMOHHON U3MEHUYNBOCTH U OOBSICHSITH €6
3Ha4YEHHE JJIs1 OPTaHU3MOB.
Jlabopamopnysie u npakmuyeckuepabomoi: JULOP
Paznu4are KONIMYECTBEHHbIE U KAUECTBEHHBIC IPU3HAKHY;
Jlaboparopuast pabora Ne 6. «Msyuenne CTPOWTH BapHUAIIMOHHBIN psf, BapHAIMOHHYIO KPUBYIO,
MOIU(UKALOHHON H3MEHYNBOCTH, TIOCTPOECHHE BBIYHCIIATE CpEIHEE 3HAYECHHUEIPU3HAKA
BApUALMOHHOIO PSAAA U BApUALIMOHHON KPUBOM»
JIeICTBEHHAs!, WJIM TeHOTUITMYECKASU3MEHINBOCTb. KpbIBaTh COZIEpKaHNE TEPMUHOB U MOHSITHI:
acJieICTBEHHAS Hacnencreenna €HO ecKasu3Me oc Pac aTbh COAEPXKAHUE TeE 0 0
KomOnHaTHBHas! H3MEHUMBOCTb. Meio3 1 mosioBoi HACJIeICTBEHHAs] H3MEHYHBOCTh, KOMOMHATHBHAS
N3MCHYHUBOCTDH

IpomIecc — OCHOBa KOMOMHATHBHON N3MEHUYHMBOCTH.
MyTa]_II/IOHHaSI HU3MCHYHUBOCTD.

Knaccudukarms myranuii: reHHbIE

XPOMOCOMHBIE, TEHOMHBIE.

YacToTa ¥ NpUYUHBI MYyTaLUU.

MyrareHHbIe (aKTOPHIL.

3aKOH TOMOJIOTHIECKHUX PSIOB

B HacieacTBeHHON u3MeHunBocT H. M. BaBunosa.
BHesinepHas HacIeACTBEHHOCTh M N3MEHIHUBOCTb.
JHemoncmpayuu:

W3MEHYMBOCTD, MyTallMOHHASI H3MEHYNBOCTh, MYTaHT,
MYTalLlH: TEHHBIE, XDPOMOCOMHBIE, TCHOMHBIE;
TOJIUTIION TS, AHEYIUIOUIUS, MyTarcHsl.
XapaKTepu30BaTh HACIEACTBEHHYIO H3MEHUNBOCTb;
(hopMynHpOBaTh 3aKOH TOMOJIOTHIECKHX PSIZIOB

B HaclIeACTBEHHOM n3MeHunBocTuH. .

BaBuiioBa u 0OBSICHATH €ro

3HAYCHUEJIS OMOJIOTHUU U CEICKIIHMH.
KinaccuduimpoBats MyTanwu: reHHBIE,XpOMOCOMHEIE,
TEHOMHBIC U TIPUBOAUTHIIPUMEPHI MYTaITHi.




Iopmpemuwr: I'. ne ®pus, H. 1. BaBumnos.

Tabnuywvt u cxemwl: «MyTanMOHHAsI U3MEHYHBOCTB.
Obopyodosarue: MUKPOCKOTII,

MHKponpenapat «J{pozodmnay (HopMa,MyTaluu
(hopMBI KPBUIBEB U OKpacKa Teja); KOMHATHBIC
pacTeHusi ¢ MeCTpOHOKPACKOH JIUCTHEB.
Jlabopamopnvie u npakmuueckuepadomol:
JlabopatopHas pabora Ne 7. « AHanm3

MyTaIII/Iﬁ y[[pOBO(I)I/IJ'ILI Ha TOTOBBIXMHUKpOIIpEIapaTax»

OOBSICHATH TPUYUHBI BO3SHUKHOBEHHS MYTAINH, POJIb

(haKTOpPOB-MYTarcHOB.

CpaBHHBATh BHABI MYTAallUi; BBIIBISTHIPHYAHEL
HACJICICTBEHHON N3MEHUYUBOCTH, HCTOYHUKH
MYTareHOB B OKpYyXaromiel cpesie (KOCBEHHO).

XapaKTepH?,OBaTL BHCAACPHYIO HACJICACTBCHHOCTD U
N3MCHYHNBOCTh

6.8 | 'eneruka
yeJ0BeKa

[eneTnka denoBeka. Kapuorumuenoseka.

OCHOBHBIE METO/IbI TEHETHKH YeJIOBEKa:
reHeaToTnIeCKU i, OJTU3HEI[OBEIH, [IUTOr€HETUIECKHIA,
OMOXUMHUYECKHUH, MOJICKY/ISIPHO-TCHETUUCCKUH.

CoBpeMeHHOe onpeziesIeHIe TeHOTHIIA!
MOJTHOTEHOMHOE CEeKBEHUPOBaHUE, TEHOTUIIMPOBAHUE,
B TOM YUCIIE

¢ nomoreto [111P-ananuza. HacnenctBenHbie
3a0051eBaHus YeJIOBEKa: TeHHbIe 00Ie3HH, O0IE3HNC
HacJIEACTBEHHON

MPEPACIIONOKEHHOCTHIO, XPOMOCOMHBIEOOJIE3HH.
ComatH4uecKue u

reHepaTuBHbIC MyTalui. CTBOIOBBIE KIETKH. [IpHHIUITBI
3JI0pOBOT0 00pa3a )KU3HH, JUATHOCTUKH,TPOPHIAKTUKI U
JIEYEHUS TEHETUUECKUX00Ie3Hell. MeanKo-reHETHUECKOE

KOHCYJIbTHpOBaHHE. 3HaUCHUE
MEIUIMHCKON TeHeTHKN

B IPEAOTBPAIICHUHN U JICUCHUN IT'€HETHICCKUX

3aboneBannii uenoseka,Jemoncmpayuu:

Tabauywr u cxemwvr: «HacnemoBanme
pe3yc-dakTopay, «I'eHeTHKa TPYIITKPOBMY.
Jlabopamopnsie u npakmuuecKkuepaoomol:
Ipakruueckas padora Ne 2.

«CocTaBieHre ¥ aHallu3 POOOCITIOBHBIXYCIIOBEKA»

PackpbIBaTh cofiepKaHue TEPMHUHOB M MTOHSTHIA:
KapHOTHIT YETIOBEKA, ITATOrCHETUICCKAN METOI,
TCHEAIOTHYECKUN METOJI, POJIOCTIOBHBIC, OJTU3HEIIOBBIN
METO/I, HacJIeICTBEHHbIEe 00JIe3HH: (MOHOI'€HHBIE,

C HACJIeICTBEHHOMN
MPEAPACTIONOKEHHOCTHIO,

XPOMOCOMHBIE), MEAUKO-TEHETHIECKOE
KOHCYJbTHpPOBaHHUE.

I[TepeyncisiTh OCOOCHHOCTH M3y4CHUSI TCHETUKH
YE/IOBEKA; IPHBOAUTE MPUMEPbI HACICACTBECHHBIX
Oose3Heil YenoBeKa, XapaKTepru30BaTh METOMBI KX
Npo(UIAKTHKK; 00OCHOBBIBATH 3HAYCHHE

MEINKO-TECHETUYECKOTI'0O KOHCYJIbTUPOBAHUS.

BrIBIATE U1 CpaBHUBATE MEXAY COO0W JOMUHAHTHBIC U
pelecCHBHbIE TPU3HAKHYEIOBEKA.

CocraBisTh ¥ AHAJIM3UPOBATHEPOJOCTIOBHBIE YEJIOBEKA

HToro uacoB nmo Teme




Tema 7. Cesiekiiusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexims Kak
HayKau MpoIece

1

Cenekuyst Kak Hayka U IpoIiecc.

3apoxaeHue celeKluy u goMmectukanus. Yyenue H. U.
BapwuioBa o 1ieHTpax MHOr000Opa3usl M MPOUCX 0K ICHHS

KYJABTYPHBIX PACTEHHIA.

L{eHTpBI IPOKCX OXKACHHS JOMAITHUX)KUBOTHBIX.
Coprt, nopozna, mramm. Jemoncmpayuu:
Hopmpemuwr: H. Y. BaBunos. Tabauywt u cxemvl:
kapTa «LIeHTphIMHOT000pa3Hs 1 POHCXOXKICHHS
KyIbTYPHBIXpacTeHHU, «[10pobl JoOMaITHIX
KHUBOTHBIX», «COpTa KyIbTYPHBIX PACTCHH.
Obopyoosanue: MyISDKA TUIOIOB HKOPHEIUIOIOB
JUKUX (OPM U KYyJIbTYPHBIX COPTOB PACTEHHI,
repbapuii «CenbCKoX 03511ICTBEHHBIEPACTCHUS

PackpeiBaTh conepikaHue TEPMHUHOBH HOHSTHHA:
CEJIEKIIHsI, COPT, OPO/a,INTAMM, JIOMECTHKALIHS,
WM OJIOMAIlIHUBAaHUE, LIEHTPBI MHOI000pa3usl 1
MPOUCXOXKICHUS KYITbTYPHBIX PACTEHHH U
JKUBOTHBIX, THOPHIM3a1INS, NCKYCCTBEHHBIN 0TOOP.
HasbIBaTh 1 cpaBHUBATH OCHOBHBIEITAIIBI PA3BUTHS
cenekiyu. M3narate yuenune H. Y. BaBunosa

0 IIEHTPaX MPOUCXOKICHHUS KYIIbTYPHBIXPAaCTECHHH;
pas3nuyaTh HEHTPHI Ha KapTe MUPA, CBSI3BIBATH X
MECTOIOJIOKEHHE C OYyaraMi BO3HHKHOBEHHMS
JIPeBHEUIINX ITMBUIIN3AIINH.

CpaBHMBATE copTa KyJIbTYPHBIXPACTCHHI,
MOPOJIBl IOMAIIHUX >KUBOTHBIX U HX
JTUKUXTpeKoB. OIEHUBATh POJIb CEJIEKIUU

B 00CCIIEYECHHH MPOI0BOILCTBCHHOMOE30MacCHOCTH
YeJI0BEYECTBA

7.2

MeTtonasl n
OCTIKEHHUSA

CEJIEKIINU
pacTeHuin
KUBOTHBIX

CoBpeMeHHbIE METO/IBI CeNeKIH. MaccoBbIi 1
WHIUBUIYaTbHBIN OTOOPHIB CETIEKIIMUPACTCHUNA U
JKUBOTHBIX. OIIeHKa IKCTEphepa.
Bnm3kopoaCcTBeHHOE CKpeIuBaHe —MHOPHUIUHT.
Yuctast muang. CKpemyuBaHHe YUCTHIX JTMHUH.
I'ereposuc, miu rubpunHas cuna.HeponcrsenHoe
CKpemmBanue — ayropuauar. OtnanéHaas
ruOpugm3anys U efycnexu. VICKycCTBeHHBIH
MyTareHe3 U MOJIydeHHEe MOIHUILUIONIOB.
JocTrxenust cenekunn pacTeHUM, )KUBOTHBIX U
MHKPOOPTAaHNU3MOB.

JHemoncmpayuu:

Tlopmpemui: 1. B. MuuypuH,

I'. A. Kaprieuenko, M. ®@. MBanoB. Tabauysi u
cxembl: «OTHaNeHHAS THOPUIN3AIIID», «PaboTHI
akagemukaM. ®@. MiBanoBay, «Ilomummonams.
Obopyodosarue: MyISDKA TUIOIOB HKOPHEILIOIOB
TUKUX GOpM 1

KYIIBTYpHBIX COPTOB pacTeHuil. Jladopamopnuvie
u npakmuueckuepabomupl:

PackpeiBaTh copepxkaHue TEPMUHOB M ITOHATHUI:
MCKYCCTBEHHBII 0TOOp, MacCOBbIi 0TOOD,
WHMBHAYAIBHBIA 0TOOp, 3KCTEPhEp, OIM3KOPOJCTBEHHOE
CKpELIMBaHUE, YUCTasl JUHHUS, TeTePO3UC, HEPOICTBEHHOE
CKpeLIMBaHUe, ICKYCCTBEHHBIH MyTareHes, OJUIIONIbL.
CpaBHuBaTh (POPMBI HCKYCCTBEHHOTO 0TOOpa (MaccoBOro
UHMHIVBHIYaIbHOT0), BUABI THOPUIU3ALUH
(0MM3KOPOJCTBEHHOW U OTHAJICHHOIT), CITOCOOBI
HONTyYeHHUAIONUILIONI0B. [IpHBOINUTE IpUMeEpEI
JOCTHKEHUMCENEKIINU PACTEHUI U )KMBOTHBIX




Oxckypeusi «OCHOBHBIE METOMIBI U

JIOCTHKEHUSI CEJIEKIIUU pacTeHU 1

JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,TNIEMCHHYIO
(hepMy, COPTOUCTIBITATENEHBIA YIaCTOK

WJIH TETUTUIHOE XO3SHCTBO)

73 buorexuosorusa
KakK OTpacib
[MPOU3BOJICTBA

Buorexnonorus kak orpacis Ipou3BOACTBA. I eHHas
WHKeHepusl. JTarnbl co3nanus pekombunantHord JITHKu
TPAaHCT€HHBIX OpraHu3MOoB. KileTouHasuHxeHepHsL.
KieTouHbpleKynbTypEI.

MuKkpokno HaJdbHOEPa3MHOXKEHH epacTeHUI.
Knonuposanue

BBICOKOMPOAYKTHUBHBIX CEITbCKOXO03SMCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHYCCKHEH ITUYCCKUE MPOOIEMBI.
I'MO - renetnueckr MOAU(UIIMPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabnuywvt u cxemovl. K OOHLEKTHI

O6roTexHONOrum», «KIeTouHbIeKyabTyphI U
KJIOHHpOBaHue», «KoHcTpynpoBaHuen

[IEPEHOC T'E€HOB,XPOMOCOM

PackpsiBaTh comepkaHue TEPMUHOB HITOHATHIA:
OMOTEXHOJIOTHS, KJIETOYHAs! MH)KEHEPHsl, TeHHast
UH)XEHEepUsl, KIIOHUPOBaHNE, TPAHCTEHHbIE
opraun3mel, MO (rereTndecku MOau(HUIIPOBAaHHBIE
OpraHu3Mel). XapakTepu3oBaTh OMOTEXHOIOTHIO KaK
OTpPAacibIIPOU3BOJCTBA, OCHOBHBIE JOCTHKEHUS
OMOTEXHOJIOTMH B 00JIaCTH MPOMBIIIIIEHHOCTH,
CENIbCKOr0 X034UCTBAaU MEAUIMHEI.

[lepeuncnsaTh U XapaKTepU30BaTHOCHOBHBIE METO/IBI U

ITOCTIKEHUSIONOMHKCHEPHH.

OOCyXI1aTh IKOJIOTHYECKHE M ITUIECKUE ACTIEKThI
HEKOTOPBIX MCCIICOBAHUI B 001aCTH
OnoTexHONMOruK (KIOHUPOBAHUS, HCKYCCTBEHHOTO
OIJIOIOTBOPEHU S, HAIIPABJIEHHOTO U3MEHEHHUS
TeHOMAa U CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB)

Htoro yacoB 1o teme

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

34







MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA3ZOBATEJIbHOI'O ITPOIIECCA

YYEBHOE OBOPYJOBAHHUE

1. l'epGapuu, mwimocTpupyromme MophoIoTHYECKUE, CHCTEMAaTHISCKUE PU3HAKA PACTCHUN,
HKOJIOTUYECKHE OCOOCHHOCTH PAa3HBIX TPYIII.
2. Mynsi¥ TUIOA0BBIX TEJ NUISTIOYHBIX TPHOOB.

3. CnpaBouHbIe TaOIUIIBI

OBOPYJIOBAHMUE JIJISI TPOBEJIEHUS JIABOPATOPHBIX, IPAKTHUYECKHX PABOT,
JEMOHCTPALIMIA

1. KommuiekT nocypl U MPUHAIICKHOCTEHN i MpoBeeHus 1abopaTopHbiX padoT (Bkitodaer nocyny,
MpenapoBaITbHbBIC TPUHAIIC)KHOCTH, TOKPOBHBIE M TPEIMETHBIEC CTEKIIA H JIP.).

2. Jlyna pyuHasi.

3. Mukpockorn 1a00paTopHbIil.

4. IlndpoBoii MUKPOCKOTIL.

5. MynbTUMEAUINHBINA POEKTOP.

6. Komnerorep mynpTuMeins
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