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IHosicHuTEABLHAA 3aNMUCKA.

JIaHHBIN Kypc IpeaHasHadeH Ui ydamuxcs |1-X kimacca, mpOsBISIIOIIAX
MOBBILIEHHBI UHTEPEC K OMOJOTUA M COOMPAIOIIUXCS MPOAOKUTH 00pa3oBaHUE
B YYEOHBIX 3aBEJACHHSIX €cTeCTBEeHHOHay4yHoro mnpoduid. Ilporpamma kypca
paccuMTaHa Ha 24 4Yaca M HalpaBjeHa Ha pAaCUIMPEHHE 3HAHUM ydalquxcs Mo
Ouonoruu B OCHOBHOM mikousie. [IpeanaraeMplii Kypc MNOIAEPKUBAET U YIayOseT
0a30Bble 3HAHUA 1O OMOJOTMUM M HampaBieH Ha (OPMUPOBAHHE M Pa3BUTHE
OCHOBHBIX YYEOHBIX KOMIETECHIUH.

KoHuenuus nporpaMmbl Kypca 3akilo4yaeTcss B TOM, 4To e€ pa3paboTka
HalpaBJIeHa Ha peaiM3alyi0 JMYHOCTHO - OPUEHTHUPOBAHHOIO Ipoliecca, MpHU
KOTOPOM MaKCHUMaJIbHO YYHMTBIBAIOTCS MHTEPECHI, CKIOHHOCTH, M CIOCOOHOCTH
CTapiekIacCHUKOB. OCHOBHOM aKIEHT Kypca  CTaBUTCA Ha TPUOPUTETE
OCBOCHHUS y4YalIUMHUCA CHOCOOOB ACHCTBUMN, He HaHOCA yiepO colaepKaHHIo, T.€.
Pa3BUTHIO MPEAMETHBIX M MEXKIpPEIMETHbIX KomneTeHIu. Kypc coorBeTcTByeT
TpeboBanusaM ['ocyaapcTBEHHOrO CTaHJapTa.

AKTyallbHOCTh JaHHOTO Kypca OIpEAeNsseTcss TeM, YTO MHHHMYM
CONIEp)KaHUSI YPOBHS  OHMOJOTMYECKOro oOpa3oBaHHMsS HE TMpeaycMaTpHBaeT
paciupeHus U yriayOJIeHNs 3HAHUI B PEIICHUN PACUETHBIX U AKCIIEPUMEHTATBHBIX
3aja4, JeTabHOM PacCCMOTPEHHUU TEOPETHUYECKUX BOMPOCOB. Permenne 3amad 1o
OWonormM JaeT  BO3MOXHOCTH  Jydlle  TIO3HATh byHIaMeHTaATbHBIC
00111e0M0IOTUYECKUE TOHATHS, OTPAKAIONINE CTPOCHHE M (PYHKIIMOHUPOBAHHE
OHMOJIOTMUYECKUX CUCTEM Ha Bcex ypoHsX.[Ipemmaraemeiii Kypc mo3BOJIUT Oojiee
IIEJIOCTHO Cc(OpPMHUpPOBATH 3HAHHWS M YMCHHS YYallUXCsd B pEHICHUH 3a]ad
Pa3IMYHOTO YPOBHS CIOXKHOCTH.

JlaHHBIM KypC MO3BOJUT MAaKCHMaJIbHO MOJATOTOBUTHCS K HWTOrOBOU
arrectanuu. OcOOEHHOCTh TAHHOTO Kypca B TOM, YTO B HEM OYJIyT pacCMOTPCHBI
TEOPETHYECCKHUE BOIPOCHI HAa YPOBHE YIIIYOJCHHOTO M3YYCHHS; 3a/Ja4d Pa3HOTO
YPOBHSI CJIOKHOCTH, BONPOCHI M 3aJaHHs. B OCHOBY IporpaMmbl MOJIOKEHBI
NPUHIUANBI HAYYHOCTH, HATJISIAHOCTH JOCTYITHOCTH, BapuaTUBHOCTH. Kypc TecHO
CBSI3aH MEXKIIPESIMETHBIMH CBS3SIMH C  (U3UKOW, METUIIMHOW, MaTEeMaTHKOM,
AKOJIOTHEH.



eau kypca:

e chopMHupoOBaTh yMEHUS pabOTaTh C OMOJOTUYECKUMH TEKCTAMU

e chopMHUPOBATH YMEHUS ONPENENATh TUM OUOJOTUYECKOU 3a7auM, MOPSI0K
JNEeHUCTBUM NIPU €€ PEIICHUH,

e cojelcTBOBaTh (POPMUPOBAHMIO MPOUHBIX 3HAHUW MO oOmel Ouogoruw,
YMEHUU U HABBIKOB pelIeHUs] OMOJOTUUECKUX 3a1a4

e 00001HTh, CHCTEMATU3UPOBATh, PACIIUPUTH U YIIIYOUTh 3HAHUS YYaIIUXCS
110 OCHOBHBIM pa3jiesiaM OMOJIOTUU

3amayu Kkypca:

1. (I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ 1 HAaBBIKOB KOMIIJIICKCHOI'O OCMBICJICHUA 3HaHHI>i;

2. (I)OpMI/IpOBaHI/Ie CUCTEMbI 3HAHUH 110 TCOPCTHUYCCKUM 3dKOHAM 6I/IOJIOI‘I/II/I;

3. COBCPIICHCTBOBAHUC YMCHHﬁ peuIaTh OMOJIOTHYECKHUE 3aJa4du
PEIIPOAYKTUBHOTO, IIPHUKJIAAHOTO U TBOPYCCKOT'O XapaKTEpPa,

@opMbI 1 METOAbI, HCTOJIb3yeMble /1JIs1 MPOBeAeHUs 3aHATHI . HOPMBI —
¢dbpoHTanbHAs, TPYNNOBas, KOJJIEKTUBHAS, MHAUBUAYaTIbHO-000CO0IeHHAS;
METO/IbI — CJIOBECHBIC, HATJISIIHbIE, IPAKTHYECKHE, Oeceia, caMoCTosITeIbHAas
pabora, 00bsICHEHHE, 3aKpEIUICHHE MaTeprana, pernpoayKTUBHbIH,
aHAMTUYECKUM, CPAaBHUTEIBHBIN, 0000IIAIONINI, 00BICHUTENBHO-
WJUTFOCTPaTUBHBIN.

Buab! 1esiTe ITbHOCTH: JICKITUS, CEMHHAP, MPAKTHICCKHUE 3aHITHS,
caMocCTosITeIbHas padoTa.

@opMBbI KOHTPOJISA: TSCTUPOBAHUE, TIPAKTHYECKasi paboTa, CaMOCTOSTEeIIbHAS
paboTa, 3ayer.

ConeprkaHue MporpaMMBbl HAIPABIECHO HA BOOPYKEHUE 00yJaroNIuXCsI
TEOPETUYECKUMU 3HAHUSIMU, OCHOBHBIMU HAyYHBIMU [IPUEMAMHU OBJIAJCHUS UMH,
MMPAKTUUYECKMMHU YMEHHSIMH U HaBBIKAMH B PEILICHUU BOIIPOCOB U 33/1a4
MOBBIIIEHHOM CIO0KHOCTH . B mporpammy BKJII0YEHO 4 MpakTUYECKUe padboThI MO
Ouonoruu it 00MbINEH MPAaKTUYECKON HANIPABICHHOCTH Kypca. [Iporpamma
paccurTaHa Ha OOYYaroIIUXCsl Pa3HOTO YPOBHS MOJATOTOBIECHHOCTH T10
ouomnoruu.

TpeOoBaHusI K YPOBHIO OATOTOBJICHHOCTH 00y4aKOLIIUXCH:

e licnonb3oBarh oOmKME TpUEMBbl pPabOThl € TEKCTOBBIMU 3aJaHUSMU
Pa3IMYHON CJIOKHOCTH, OPUEHTHPOBATHCS B MPOrPAaMMHOM MaTepuale, yMETh
4eTKO (hOPMYIHPOBATH CBOU MBICITU

e O000ImIaTh M TPUMEHSTh 3HAHUS O KJIETOYHO-OPTAHU3MEHHOM YpPOBHE
OpraHu3aluu KU3HH.



e (O0001AaTh ¥ MPUMEHATH 3HAHUS O MHOTO0Opa3HK OPraHU3MOB .
e ConocraBisiTh OCOOEHHOCTH CTPOEHUS M (PYHKIMOHUPOBAHUS OPraHU3MOB
Pa3HbIX LIAPCTB.

e ComnocTaBisiTh OMOJIOTUYCCKHE O0OBEKTHI, MPOLECCHI, SIBIICHUS,
MIPOSIBIISIIOIINXCS HA BCEX YPOBHSIX OpraHU3aIuU KU3HHU.

e VYcTraHaBIMBaTh MOCJIEI0BATEIbHOCTD OMOJIOTUYCCKHIX 00BEKTOB,
IIPOLIECCOB, SIBJICHUU.

o [Ipumenarr OuoIOTHUECKUE 3HAHUA B TMPAKTUUYECKUX CUTYaIUsIX

(MpakTUKO-OPUEHTUPOBAHHOE 3a/1aHUE).
PaGoTarh ¢ TEKCTOM WJIM PUCYHKOM, 0000IIATh W MPUMEHSTh 3HaHUS B HOBOW

CUTyaluu.

Pemats 3agadyrd IO NIHUTOJIOI'MH 0a30BOTO YPOBHA U TIOBBLIIICHHOTO HaA
IMPUMCHCHHUC 3HAHUM B HOBOM CUTyaluu.

e Pemate 3amauM 1O reHeTMKe 0a30BOrO0 YPOBHS M TMOBBIIIEHHOTO Ha
NpUMEHEHHE 3HaHUH B HOBOM CUTYalIUU.

e Pemare  3amauu MOJIEKYJIIpHOW Ouosioruu  6a30BOro ypoBHS H
MOBBIIEHHOTO HAa MPUMEHEHHE 3HAaHUN B HOBOM CUTYalIUU.

Conep:xxanue Kypca no 0MoJIOTUH.

CoaepxaHue nporpaMmbl BKIIFOYAET 3 OCHOBHBIE pa3Jielia: pelIeHne 3a/1ad 1o
MOJIEKYJISIpHOM OMOJIOTHH, PeIlIeHne 3aJad MO [UTOJOTUH, PEIIeHHEe 3a7ad 1o
TE€HETUKE, NAHHbIE pas3ienbl naendarcss HaTteM. OCHOBHOW THUI 3aHATHH -
npakTukyM. Jlns Hambojee yCHemHOTO YCBOCHHUS Marepuana IJIaHUPYHOTCS
paznuuHbie PopMBI pabOTHI C YJaIIUMHUCS: pa3HOOOpa3Hbie GOpMBI pabOTHI C
TEKCTOM, TECTaMH, BBIIOJHEHUE TBOPYECKUX 3adaHuil. [ Texyiero
KOHTPOJISI Ha KaXXJIOM 3aHSATHUU YYallUMCS PEKOMEHIYETCS cepus 3aJlaHHii,
YacTh KOTOPBIX BBIMIOJHSETCSA B KJacce, a 4acTh - JOMa CaMOCTOSITENbHO. s
IPOMEKYTOYHOTO KOHTPOJIS - 2 KOHTPOJIbHBIE PA0OThI U UTOTOBOTO KOHTPOJIS
— 3ader mo Kypcy «Pemenne Ouwomormdeckmx 3amad » JlesITenbHOCTHBIN
NOAXOJ peanu3yercsi B TMPOLECcCe MPOBEACHUS CAMOCTOATENbHBIX U
OpaKkTUYECKUX paldoT ¢ ywamuMmucs. JlesTeabHOCTh Yy4YuTeNs CBOJIMUTCS B
OCHOBHOM K KOHCYJIbTUPOBAHHUIO YyYalllMXCs, aHAIU3y W pa3dopy HauOosee
npoOJIEeMHBIX BOMPOCOB W TeM. WHamBuIyanu3amuss OOydeHUsS MO3BOJISICT
co3laTth  OOydYarollyl0 U pPa3BUBAIOUIYI0 Cpeay, KOTopass CIOCOOCTBYET
HanOoJee OTHOMY PACKPBITHIO 33/IaTKOB CTAPIIEKIACCHUKOB.

Temal.OcHoBHBIE CBOIiCTBA KUBOTr0. CHCTEMHAs] OPraHU3ALMSA JKU3HH
buonorus - Hayka 0 H3HH U €€ 3aKOHOMEpHOCTAX. [IpeaMeT, 3anaun, MEeTOIbl U

3HaueHue Omonorun. CBsI3b OMOIOTUH C APYIUMHA HaYKaMH, €€ MCCTO B CUCTCMC
CCTCCTBCHHOHAY4YHBIX U OMOJIOTHYSCKHUX JUCIHHITIIINH. buonorus B cucteme



KyJbTypbl. MecTo 61oa0ruu B ((OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS U
HAay4YHOU KapTHUHBI MUpAa.
OcHoOBHbIE TIpU3HAKA KUBOro. OmpenesieHHe TOHATUS  <OKU3HBY.

buonorunyeckas gopma CyliecTBOBaHUS MAaT€pUU. YPOBHH OpraHU3aLHUU >KUBOU
MaTepuy M MPUHLMIBI UX BblAeleHUsA. OCHOBHbIe NOHATUSA. buonorus. Kusue.

OcCHOBHBIE NPU3HAKU KMUBOTO. YPOBHU OpraHU3allMU KUBOW Marepuu. MeToJbl
nzydyenus: B Ouonorun. Knerka. Tkanb. Opran. Opranusm. Ilonynduust u Bum.
buoreonenos. buocdepa.

Tema 2. MoJiekyJsipHasi 0uoJiorust

XYMHUYECKHE 3JIEMEHTHI U UX POJib B KJeTke. Heoprannueckue BemecTsa u
UX pOJib B )KM3HEEATEILHOCTH KJIETKU. Boja B KileTKe, B3aMMOCBSI3b €€ CTPOCHHSI,
XUMHYECKUX CBOMCTB M OHojorndeckoi ponu. Coau HEOPraHMYECKUX KHUCIOT, UX
BKJIaJ B 00€ClEYeHUEe KU3HENEATEIbHOCTH KIETKU M MOJAJEp’KaHUE NOMEOCTasa.
Honbl B kietke, ux QyHKIMU. OCMOTHYECKOE NABJICHUE U TYprop B KIETKE.
bydepubpie cuctembl KIeTKH. YTIJIEBOABI B KU3HEIEATEIBHOCTH PACTEHUH,
KUBOTHBIX, TprOOB U OakTepuil. CTpyKTypHbIe U (HYHKIIMOHAIBHBIE OCOOEHHOCTH
MOHOCaxXapHu/0B M JaucaxapuioB. buomnosnMepsl - moiaucaxapuibl, CTPOEHUE U
Oouonoruueckas poib.)Kupbl U JTUOUABI, OCOOEHHOCTH MX CTPOCHUS, CBSI3aHHBIE C
(YHKIMOHAJIBHON aKTUBHOCTBIO KJIETKH.

Oprannueckue BemiecTBa KieTku. buomonmumepst — Oenku. CTpyKTypHas
opranm3anus OenkoBbix Moyekyn. CoiictBa OenkoB. [leHaTypauus u
peHaTypaius — OMOJOTHYECKUN CMBICH U 3HaYeHHe. DyHKIUNU OETKOBBIX MOJIEKYI.
@depMeHTb, HUX pOJIb B O0ECNEYEeHUH IMPOILIECCOB >KU3HENESTEIbHOCTH.
HyxnennoBbie KUCIOTHI, X poJib B KieTke. Mctopusa nzyuenus. JJHK — monekyna
XpaHeHus HacneAcTBeHHON wuHpopmanuu. CrpykrypHas opranuzamus JIHK.
Camoynsoenne JHK. PHK, ee Buasl, 0COOCHHOCTH CTpPOEHUA H
dynkimonupoBanusi. AT® — OCHOBHOW AaKKyMYJSITOp DSHEPrHHM B KIETKE.
Ocobennoctu cTpoeHus: Moyekynbl ¥ QyHkiuu AT®. Burtamunbl, cTpoeHwme,
HMCTOYHHUK MOCTYIUIEHUS U POJIb B OPTaHU3ME U KJIETKE.

OcCHOBHBIE NOHATHSI. AMHWHOKHCIOTH. AHTHUKOJOH. ['MAPOPUIBHOCTD.

I'unpodobuocts. ['mukomportewanl. ['yanwn. [enatypamus. JHK. Komon.
KomrmmemeHnTapHOCTS. Jlunonporeuasl. Jlokyc. MakposneMeHTHI.
Muxkpoanementsl. Monomep. Hyxkneonporennsl. Hykieorua. Ocmoc. Ilonumep.
[Tonmunentua. Ilentuanas cesazp. PHK. Tumun. ®epmentsl. [{uto3un. Ypamu.



Tema 3. IluTosi0rHs — HAYKa 0 KJIETKe

[Ipenmer, 3agaum U METOIBI COBPEMEHHOM LIMTOJIOTUU. MeCTO UTOJIOrUU
B CHUCTEME ECTECTBEHHOHAyYHBIX M OHOJIOTMYECKUX HayK. Vctopus pa3Butus
UUTOJIOTHS. TeopeTHYecKOe W MPAKTUYECKOE 3HAYEHUE IUTOJOTMYECKUX
HCCIEOBAaHUM B MEIUIMHE, 3APaBOOXPAHCHUHU, CEIIbCKOM XO3SKWCTBE, JENe
OXpaHbI IPUPOJILI U IPYTUX cPepax yeT0BEUECKOU eI TEIIbHOCTH.

Hcropus otkpeiThe kinetku. Knerounass teopus. OCHOBHBIE IOJOKEHUS
nepBoil kiueToyHol Tteopuu. CoOBpeMEHHasl KIETOYHAs TEOpUs, €€ OCHOBHBIE
MOJIOXKEHUSI ¥ 3HAUCHHE JIJIST PAa3BUTHUSL OMOJIOTHH.

ITna3maruueckass meMmOpaHa M o0Oojouka kieTkd. CTpoeHHe MeMOpaHb
kieTok. [IpoHHKHOBEHUE BellecTB 4yepe3 MeMmMOpaHy KieToK. Buabl TpaHcmopra
BEIIECTB Yepe3 MUTOMIA3MaTHIECKyI0 MeMOpaHy KJIETOK (MAaCCUBHBIN U aKTUBHBIHI
TPAHCIOPT, SK30LMTO3 M 3HAOUUTO3). OcoOeHHOCTH CTpoeHHUsA 000JI0UEK
IPOKAPUOTHUYECKUX U IYKAPUOTHUECKUX KIIETOK.

[utomnasmMa W €€ CTPYKTypHblE KOMIIOHEHTHl. (OCHOBHOE BELIECTBO
IIUTOTUTIa3MBbl, €ro CBOMCTBA M (yHKIUU. S Apo nHTepda3HON KIETKU. XUMHUCCKUN
COCTaB U CTpOEHHE dnpa. 3HaueHUE sipa B OOMEHE BEIIEeCTB M Iepeaaye
reHeTruueckor uHbopMauu. SApBIIIKO, OCOOCHHOCTH CTPOCHHUS U (PYHKIUU.
XpOMOCOMBI, TOCTOSHCTBO 4Hcia U (opmbl, TOHKoe cTpoeHue. [loHsiTHe O
KapuoTurie. ["arIonaHbINA U TUTTOUIHBIN HAOOPBI XPOMOCOM.

Anmnapar T'onpmxu. CTpoeHue, pacroyioK€HHE B KIETKaX YXHUBOTHBIX U
pacteHuil, QyHkmuu amnmapata ['ONBIKKA: CHHTE3 MOJHUCAXAPHUAOB U JIUIHJIOB,
HAKOIUICHHE U CO3PEBAHME CEKPETOB (OETKH, TUMUABI, TOJIMCAXAPHIbI), TPAHCIIOPT
BEIIECTB, pOJIb B (OPMUPOBAHUHU ITUTA3MATUYECKON MEMOpaHbl U JIM30COM.
Crpoenne u ¢yHKnuu nu3zocoM.DHpomiazmarnueckas cerb (DIIC), ee TubL
Oc0OEHHOCTH CTPOCHHUS arpaHyJsIpHON (TIaJAKON) U TPaHyISIPHON (IIEPOXOBATOM )
OIIC. 3navenue raagkoit OIIC B cuHTe3€ MOJMCAXapUIOB W JIUIMAOB, HUX
HakoIUIeHMn W TpaHcnopre. 3ammrtHas ¢yakous OIIC  (w3omsmus u
HEWTpanu3alusi BpeAHbIX ISl KJIETKH BeuiecTB). @ynkuuu mepoxoBatoin DIIC
(yuactue B cHHTe3¢ O€JIKOB, B HAKOIUICHUM OEJIKOBBIX MPOAYKTOB M HX
TPAHCIOPTE, CBA3b C APYTUMU OPraHOUIaMu U 000JIOUKOU KIETKH).

PubGocombl, 0OCOOGHHOCTM CTpPOEHHSI M POJIb B OHMOCHUHTE3e OelKa.
[Tonupubocompl.Bakyonmn pacTUTENbHBIX KJIETOK, HMX 3HA4Y€HHE, CBS3b C
OIIC.IInactuapl: JEHWKOIIACTBI, XJOPOIJIACTHI, XpoMoIruiacTel. (OCOOEHHOCTH,
ctpoenue u pynkruu mwiactuna. JHK mmactua. [IponcxoxaeHne XiaoporiacToB.
B3aumHoe npeBpaiieHue mIacTul.



MuToxoHApUH, CTPOCHUE (HApYXKHasl U BHYTPEHHSISI MEMOPAHbI, KPUCTHI).
Mutoxonapuansubie JJHK, PHK, pubocomsl, ux poias. @yHKIMN MUTOXOHAPUH.
['unoressl 0 NPOUCXOKACHUN MUTOXOHAPUNA. 3HAU€HHE BOSHUKHOBEHUS KUCIIO-

POJIHOTO JbIXaHUs B ABOMOLMU. KileTOUHbBIN LEHTp, €ro CTpOeHUE U (PYyHKIUU.
Opranouas! ABuxeHus. KieTouHble BKIIOUEHHUS — HETOCTOSIHHBIA OpraHOM /T
KJIETOK, OCOOEHHOCTH U () YHKIIHH.

Tema 4. IlnacTuyeckuii 1 IHEpPreTH4YECKMidi 00MeH.

®orocunTe3.O0MeH BewecTB M dHepruu. [loHsTHE O IJIACTUYECKOM H
sHepreTuueckomM oomeHne.@orocunTe3. CBeToBast U TeMHOBas (a3bl (OTOCUHTESA,
OCHOBHBIE TMPOUECCHI, Mpoucxondmue B 3Tu (a3bl. OCHOBHbIE UTOTH CBETOBOM
da3zpr - cunte3 AT®, Bbigenenue kuciaopoga.dorodochopunupoBaHue.
CymmapHoe ypaBHeHHE QoTocuHTe3a. llepBuuHbIe MPOMYKTHI (HOTOCHHTE3A.
@DOTOCUHTE3 MU YypPOKAM CEIBCKOXO3SMCTBEHHBIX KylbTyp. IlyTw noBbIIeHUs
OPOJYKTUBHOCTH  CEJIbCKOXO3SMCTBEHHbIX  pacteHud. K. A.TumwupsazeB o
KOCMHMYECKOM POJIHU 3€JIEHBIX PACTCHUN. XEMOCHUHTE3 U €r0 3HAUYCHUE B IIPUPOLE.

DOHepreTuueckuii oOOMeH B KJIETKE U €ro OMOJOTHYEeCKUH CMBICI. DTarbl
HHEPreTUYECKOro OOMEHa, MPUYPOUYEHHOCTh 3TUX MPOIECCOB K OMpeNeleHHBIM
CTPYKTYypaM KJIEeTKU. 3HaueHrne MUTOXoHApuii 1 AT® B sHEepreTnyeckoM oOMeHe.

buocunTe3 OGenkoB B KJETKE W ero 3HadeHue. Ponb reHoB B OMOCHHTE3E
0enkoB. 'eHeTHUEeCKU KO M €ro CBOMCTBA. JTtambl OMocuHTe3a Oeinka. Peakimun
MaTpPUYHOTO CUHTe3a. Perymsius cunte3a 6enkoB. ['eH-perynsarop, reH-omnepaTop,
CTPYKTYpHBIE T€HBI, UX B3auMojieicTBre. [IpuHIIUIT 0OpaTHOM CBS3U B PETYIISLIUH
byHkimonupoBanusi reHoB. COBpeMEHHBIE TIPEICTABICHUS O TIPUPOJIEC TEH

Tema 5. Tunol gegenus KjiaeTok. PasMHokeHHe: mojioBoe U 0ecimoJioe

JKu3HEHHBIN TUKJI KJIETKU U €ro 3Tamnbl. [loAroToBKa KIETKU K JECJIICHUIO —
uHTepdasa, ee [IEPUOIBI (MpeCUHTETUYECKHIA, CUHTETUYECKUH,
MMOCTCUHTETHYSCKUI).  buomormdyeckoe  3HaueHme  uHTEep(dasbl.  AIONTO3.
MUTOTHYECKUN ITUKII.

AMHUTO3 M ero 3HadyecHHe. MHTO3 - IIMTOJOTMYECKas OCHOBA OECIIOIOro
pasMHOKeHHus. Da3pl MUTO3a, UX XapakTepucTuka. CTPYKTYpHBIE U3MEHEHUS U
bu3rnoI0THIYECKHE OCOOCHHOCTH OPraHOMJOB KJIETKHM BO BpPEMsI MHUTOTHYECKOTO
nenenus. BepereHo geneHus, CTpoeHMEe U (QYHKIMHM HUTEH BepeTeHa.
brnomornueckoe 3HaueHNEe MUTO3A.

Melio3 - MOUTOJOrMYECKass OCHOBAa IIOJIOBOTO pa3MHOXeHus. IlepBoe
TeJieHne Meio3a, ero (aspl, MX XapaKTepHUCTUKA. Y MEHBIICHUE YHCIa XPOMOCOM



KaKk pe3yJabTaT TMepBoro JejeHus. Bropoe naenenue wmenosa, ¢asbl, HX
XapaKTEepUCTHKA. bHoIornueckoe 3HayeHne MeN03a.

@opMbI 1 c1ocoObl Pa3MHOKEHHS OpraHu3MoB. becnosnoe pazMHOXKEHUE, €ro
BUJIbI U 3HaueHue. [1ooBoe pa3sMHOXKEHHE, €r0 BUABI U HBOJIIOLIMOHHOE 3HaYEHUE.
OO61ast XxapakTepUCTHKA U OCOOEHHOCTH Pa3MHOXKEHUS OCHOBHBIX I'PYIIIT
OopraHu3MoB. Pa3BuTue My»XCKUX U KEHCKHUX IMOJIOBBIX KJIETOK Y dKUBOTHBIX U
pacTeHUM.

Tema 6. UnauBuayaJibHOE U HCTOPHYECKOE PAa3BUTHE OPTAaHU3MOB

OmnonoTBopeHue u ero Tumbl. OMI0JOTBOPEHUE U Pa3BUTHE 3apOJbIIIa Y
KUBOTHbIX. OCHOBHBIE OTambl AMOPHUOHAIBLHOTO  PA3BUTHSL  JKUBOTHBIX.
B3aumopnencTBre yacte pa3BUBAIOLIETOCS 3apojbilia. bUOreHeTHYEeCKHil 3aKOH,
ero coBpeMeHHass wuHTepnpetanusa. [locTomMOpuoHansHOE pa3ButHEe. BpemHoe
BIIMSIHUE AJIKOTOJIsl, HUKOTUHA, HAPKOTUKOB, 3arps3HEHUS] OKPYKAIOIIEH Cpeibl Ha
pa3BUTHE 3apO/IbIIIA )KUBOTHBIX U YEJIOBEKA.

OO6mast  xapakTepucTUKa ¢ OCOOEHHOCTH Pa3MHOXEHUS BHUPYCOB,
OakTepuii, Bogopocieii, MOX00Opa3HbIX, TATOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
MOKPBHITOCEMEHHBIX, TPUOOB U JUIaifHUKOB. CMeHa (a3 B )KM3HEHHOM IIHKIIE.

OcHOBHBbIe __NOHATHS. ABTOTpOdBl. AMHUHOKHUCIOTHL. AHAOOIHM3M.

Accumwmrsiisa. AHTUKOO0H. Anmapat ['oibmku. AKTUBHBIH TpaHCIIOPT. ASPOOHI.
bakrepuodaru. buocunres Oenka. bpoxxenuwe. Bakyonb.  Bxirodenws.
lannounneiii  HaGop XpomocoMm. JlumiowmHelidi Habop xpoMocoMm. ['eH.
I'enetnuecknii xox. I'enom. T'enorun. [mapodwmmpHOCTE.  I'MApodoOHOCTE.
I'makonus. I'nmukokanukce. ['nmukonporewasl. ['pana. I'yanun. JleHatypanus.
Huccumumsamua. JAHK. JlpixatenbHbin cyoctpar. KietouHoe pgwIxaHue.
Kapuommasma. Katabonuszm. Kucnoponnsiii stan. Komon. KomruiemeHTapHOCTB.
Kpucra. Jleikomnactel. JIuzocoma. Jlumomporeuasl. Jlokyc. MakposneMeHTHI.
Matpukc.  MaTpuuHbIi CHUHTE3. MertabonmuzM.  MHUKPOTPYOOUKH.
Muxkpodunamentsl. Mukposnementsl. Monomep. Hyxkneonporenasl. Hykneotus.
Onepon. Opranouasl. Ocmoc. Omneparop. Ilmactunasl. Ilunonuros. Iloaumep.
[Monunentun. Ilentuanas cBs3b. [Ipokapuotel. Penpeccop. Pubocombr. PHK.
CIINA. Ctpoma. CtpykTypHble TeHbl. Tpancisauus. Tpanckpunuus. Tpuruier.
Tunmakownn. Tumun. @arouuto3. DepMeHThl. XJIOPOIUIACT. XPOMATHH.
Xpomorutact. Xpomocoma. llentpuonu. IluTomnazmarudeckas meMOpaHa.
[uto3un. VYpaumia. @ortocuHTe3. XEMOCHHTE3. OK30LHUTO3. DHIOLUTO3.
DHJOIUIA3MaTHYECKas CeTh. DyKapuoThl. Aapo. Aapeiko.



becnonoe pazmHoxeHue. BereratnBHoe pa3MHOKeHHe. 3urora. Ilomosoe
pasmHoxeHue. [loukoBanue. Anonto3. JKu3HeHHbIN UKI KIeTKA. CriepMaTo30u/I.
Cnopa. Sfiinexnetka. Amuto3. Mwuto3. Meios. Ilentpomepa. Wurepda3za.
IIpodaza. Amnacdaza. Meradaza. Tenodasza. Bepereno npenenus. buBaneHrt.
I'enepatuBHas TkKaHb. ['OMOJIOrMYHBIE XpPOMOCOMBI. JIBOMHOE OIUIOJIOTBOPEHUE.
3apoabiiieBslii Memok. Konbroranus. Kpoccunrosep. PenykunoHHOE [ielIEeHUE.
Cnepmartorene3. Osorene3. JKusHeHHbli 1ukia. [amerodur. Crnopodur.
buorenernueckuii 3axkoH. bmactyna. bmactomep. OmnogorBopenne. OHTOreHES.
BuyTtpennee ormionoTBopeHue. HapykHoe oIiooTBOpeHue. 3apoAbllIeBble
JUCTKHU. OpraHoreses. [Taprenorenes. OMOpHOHANIbHOE pa3BUTHE.
[loctomOpuonanbHoe  pa3Butue.  Dumorenes.  DkroAepMa.  DHTOAEpPMA.
Me3zonepma.

MexnpeaMeTrHble  cBsA3W. Heoprannyeckas xumus. XHUMHUUYECKHUE

37eMeHThl nepuoandeckot cuctemnol J[.M.MenneneeBa. MoHbl (KaTHOHBI U
aHuoHbl). Bojma m npyrme HeEOpraHM4YecKHE BEIIECTBA, CTPOCHUE MOJIEKYN H
cBoiictBa. [luccoumanusi 3meKkTponauToB. Opranunueckas Xxumuss. OCHOBHBIE
Tpynnbel  OpraHUYecKux  coenuHeHud.  bydepnbie  pactBopbl.  Dusmka.
OcmoTtuueckoe nasnenue. Auddysus u ocmoc. borannka. OcoOEHHOCTH CTPOEHUS
KJIETOK pacTeHuid. OTiIMYMs pacTeHUM OT KUBOTHBIX. 30oiyiorus. OcoOEeHHOCTH
CTPOEHUS KJIETOK KUBOTHBIX. OTIIMYMS )KUBOTHBIX OT paCTEHUN U TpUOOB

boranuka. OcCOOEHHOCTH CTPOCHHSI U  Pa3MHOXKEHHS  PACTCHHI.
BereraruBnoe pasmHoxkeHue. IlpuBuBku. OpraHbl pacTe€HUN, HX CTPOEHUE U
¢ynkiuu. CTpoeHHE IBETKAa — OpraHa CEMEHHOTO pa3MHOKeHus. OTbUICHHE.
3oonorua. OcoOEHHOCTH Pa3MHOKEHHUS KUBOTHBIX PA3IMYHBIX CUCTEMATHUYECKUX
rpynn. CrnocoObl OTUIOAOTBOPEHUS Y KUBOTHBIX. [locTAOMOpHOHAIBEHOE pa3BHUTHE
HacekoMbIX. Llukn  pa3BuTHdg  3€MHOBOJHBIX. AHaToMus. (OcCOOEHHOCTH
AMOPHUOHATBFHOTO PAa3BUTHS YEIOBEKA

Tema 7. 3akpensieHue 0OCHOBHOTO CO/IEPKAHUSA B X0/€ PellleHus!
reHeTH4eCKHUX 3a1a4

[IpenmeTt, 3amaun U MeTOAbl TeHEeTUKU. OCHOBHBIE pa3jeiabl TEHETHKH.
MecTo TeHeTHKH Cpear OMOJIOTHYSCKUX HayK. 3HAYCHUE TCHETHKU B pa3paboTKe
npoOseM OXpaHbl TPUPOABI, 3APABOOXPAHEHUS, MEIAUIMHBI, CEIbCKOTO
x03s1icTBa. [IpakTHUecKkoe 3HAYCHUE TeHETHUKH.

I".'Menaenb — OCHOBOMOJIOKHUK T€HETUKH. MeTO/] TEHETUYECKOT0 aHAJIN3a,
pazpabotannbiii I.Mennenem. I'eHeTnueckas cumBoiuka. [IpaBuna 3anucu cxem
CKpELIUBaHMUS.



HacnenoBanne npu MOHOTMOpPUIHOM CKpeliuBaHWH. J[OMHUHAHTHBIE U
peueccuBHble mpusHaku. [lepBwiii 3akoH MeHaenss - 3aKOH eAUHOOOpa3us
ruOpu0B NEPBOro MnokoseHus. Bropoi 3akoH MeHens - 3aKOH pacUIeIUICHHUS.
[IpaBuno wyucrorel ramer. LluTonornueckne OCHOBBI pACIICIUIEHUS MpHU
MOHOTHOPUIHOM CKpemnBaHuU. CTaTUCTUUYECKUIN XapaKTep pacIleIICHHUS.

[lonsTne o renax u awiensx. deHorunn u reHorun. [omo3urora u
rerepo3urora. Paciiemnienue npyu BO3BpaTHOM U aHAIIM3UPYIOIIEM CKPEIIMBAHUU.

HacnenoBanne mnpu  auruOpugHoM  ckpemmuBaHuud.  HesaBucumoe
KOMOUHHMPOBAHUE HE3aBUCUMBIX Iap NPU3HAKOB - TPETHH 3akoH MeHuens.
[{uTonornueckue OCHOBBI HE3ABUCUMOT'0 KOMOMHUPOBAHMS TIap MPU3HAKOB.

HacnenoBanue npu B3aMMOJICHCTBUU aJUIEIbHBIX T€HOB. JloMUHUpPOBAaHHUE.
Henonnoe  nomunupoBanue.  KomomuupoBanue.  CBEpXIOMUHHUPOBAHUE.
MHOXECTBEHHBIN AJUIETU3M.

B3aumopeiictBue  HeayuienbHbIX ~— TeHOB.  HoBooOpaszoBaHus — mpu
ckpemBaHuu. (OCOOEHHOCTHM HACJICIOBAaHUS KOJWYECTBEHHBIX TMPU3HAKOB.
Kommnnumentapuocts. Dnuctas. [lonmumepus. MHOXeCTBEHHOE JEHCTBHE T'€HOB.
[IpuMepsl MHOXECTBEHHOTO JCWCTBUS T€HOB. BO3MOXHBIE MEXaHU3MBbI
OOBSICHEHUST ATOrO  SIBJIGHWs. [ €HOTMN Kak I1EeJOCTHAs  HCTOPUYECKHU
CJIO’KMBILIASICA CUCTEMA.

SIBneHrEe CUEIJIEHHOIO HACIENOBAaHUS U OTPAHUYEHHOCTh TPETHETO 3aKOHA
Mennensa. 3nadenue pador T.I.MopraHa u ero mKOJbl B H3YYCHUU SIBICHHS
CIEIUICHHOTO HacnefoBaHus. KpoccHHroBep, €ro OHOJOTMYECKOE 3HAYCHUE.
I'eneTnyeckne kapTbl XpoMOCcOM. OCHOBHBIE MOJOKEHUSI XPOMOCOMHON TEOPUU
HacieacTBeHHocTH. Bxuian mikonsr T.I.Moprana B pa3paboTKy XpOMOCOMHOMU
TEOPHUH HACIEACTBEHHOCTH

I'enetuka moma. IlepBUuHBIE ¥ BTOPUYHBIE IIOJIOBBIE IPU3HAKHU.
XpOMOCOMHasA TE€OpUST OMPENENICHUS MoJia. ['OMOraMeTHbIA M TE€TEPOraMeTHBIN
noJyi. Tumnel onpeneneHus noja. MexaHu3M NOANEPKAHUS COOTHOIIEHUS IMOJOB
1:1. HacnenoBaHue MpU3HAKOB, CLIECTUICHHBIX C TTOJIOM.

N3menunBocth. Knaccudukamnusi n3MEHUNBOCTH € TO3HUIMN COBPEMEHHOM
TE€HETHUKH.

deHoTUNIMYECKAS (MoaudukanmoHHas 151 OHTOT€HETUYECKas )
U3MEHUYUBOCTh. Hopma peakuum u© €€ 3aBUCUMOCTh OT TE€HOTHIIA.
Cratuctuyeckue  3aKOHOMEPHOCTH  MOAM(PHUKAIMOHHOW  M3MEHUYHBOCTH;
BAPUALMOHHBIN PsI/1 M BApUALMOHHASI KpUBAsl.

I'enotTunuyeckass (KOMOMHATMBHAsT M MYTAIlMOHHAs) W3MEHYUBOCTb.
3HaueHne KOMOWHATMBHOW W3MEHYMBOCTH B OOBSCHEHHWH HBOJIOIMOHHBIX
IIPOLIECCOB, CEJIIEKIMU OpPraHu3MoOB. MyTalMOHHAs W3MEHYHMBOCTb, €€ BU/BI.
MyTtanuu, ux npuuuHbl. Knaccudukanus myTtanuid 1Mo XapakTepy HW3MEHEHHS
reHotTuna (T€HHbIE, XPOMOCOMHBIE, T€HOMHBIC, IUTOIIA3MATUYECKUE).
[TocnencTBusa BAMAHUS MYTarecHOB HA OPraHu3M. Mepbl 3allMTBl OKPYXKaroUIen
Cpeapl OT 3arps3HEHUs MyTareHaMu. 3aKOH T'OMOJOTHYECKHX PSJOB B
HaCJICICTBCHHOU U3MEHUYHBOCTH. H.N.Basunosa. DKCTIIEpUMEHTAIbHOE
MOJy4YEHUE MYTAIUH.



I'enetmka  dyemoBeka. UYelloBeK  Kak  OOBEKT  TI'€HETHYCCKHX
HUCCICOOBAaHUM. MeTtoabl U3YyYECHUS HACJIeACTBCHHOCTU YeJI0BEKa:
r€HCAJIOTMYECKHH, OJIM3HEIOBEIH, LIUTOrCHETUYECKU U, ruopuIn3aIus
COMATHUYECKHUX KJICTOK.

HacnencrtBennsie 00J€3HM, HMX paclpoCTpaHEHHWE B MOMYJAIUAX
yesnoBeka. Mepbl TpodUIaKTUKU HACJIEACTBEHHBIX 3a00J€BaHUIl dYeJIOBeKa.
BpenHoe BnusgHHE anKorojsg, HUKOTMHA W HApPKOTHYECKUX BEIIECTB HA
HACJIEACTBEHHOCTh  Ye€JOBEKa. MEIUKO-TeHETUYECKOE  KOHCYJIBTUPOBAHUE.
Kpurtnka pacucTckux T€Opuid ¢ MO3ULUUNA COBPEMEHHOM M'€HETHKH.

OCHOBHLIE NOHATHSA. I'eneruka. ['ubpunonorunueckuit METO/.
Hacnencrteennocts. M3meHuMBOCTh. AJuienb. AJbTEpHATHBHBIE IPU3HAKU.
I'enotun. ®enotun. ['erepo3urora. I'omoszurora. I['mbpun. JJomMuHaAHTHBIN
npu3HaKk. PeliecCMBHBIN TpU3HAK. AHAIM3UpYIONIIEE CKpenuBaHue. Bo3BpaTHoe
CKpEIIIMBaHUE. Jlurerepo3urora. [Tonurubpuanoe CKpElIMBaHUE.
KommnumenTtapuoe pneiictBue reHoB. Jnucrta3. [lomumepus. Ilnediorponus.
MuoxecTBeHHbIH  autenu3M. KomomuHupoBanue. CBepXIOMHUHUPOBAHMUE.
Henonnoe nomunupoBanue. CueruieHHOE HacieqoBaHWe. ['pynmbl CUEIICHUS.
Kpoccunrosep. KpoccoBepHble U  HEKPOCCOBEPHBIE TaMEThl. AYyTOCOMBL.
I'eteporamernbiii  mon. ['omoramerHeiii  mnoi. CuemieHHOE € MOJOM
HacJIeI0BaHUE. deHoTUnMYECKas VU3MEHYHUBOCTb. MonudukanroHHas
M3MEHYMBOCTh. Bapuanrta. Bapuanmonnsiii psa. Bapuannonnas kpusas. Hopma
peakiuu. OHTOreHETHYECKass M3MEHYMBOCTh. | €HOTUNHMYECKass W3MEHYUBOCTD.
MyrannonHass W3MEHUYMBOCTh. Mytauuu. Myrarensl. ['eHHblE MyTanuu.
['eHoMHBIE MyTanuu. XpoMOCOMHBIE MyTamuu. KomMOMHaTHBHAS W3MEHUYHUBOCTb.
[uromna3zmatuyeckass U3MEHUYMBOCTh. CroHTaHHble MyTauuu. JleTtanabHble
MyTaluu. 3aKOH TOMOJIOTHYECKHUX PSAJOB B HACJIEICTBEHHON N3MEHYUBOCTH.

I'enetuka uyenoBeka. HaciencrBennsle 0o0sie3HH. AJBOWMHM3M. BIM3HEIOBBIN
meron. I'emodunusa. I'mOpumusanus CcoMaTHYECKUX  KIETOK.  Meauko-
FEHETHYECKOe KOHCYIbTHpoBaHue. [lomupakrims. [lonmynsaiuoHHbIA METO.

MesxknpeaMeTHble cBsi3M. Oxosorusi. OxpaHa MOpUpOAbl OT BO3JIEUCTBUS
XO3AMCTBEHHOM JCATEIIBHOCTH 4eJOoBeKa. Teopus HSBONIOUMHU. 3HAUYCHUE
U3MEHYMBOCTU B 3Boonuu. duzuka. MoHusupylouee M3JydeHue, MOHITHE O
03¢ W3JIy4YeHus U Ouonormyeckoi 3amure. Xumus. OxpaHa nOpupoasl OT
BO3JIEUCTBUSA XUMHUYECKUX TPOU3BOJICTB.




Y4eOHBIN MJIAH.

No
o/

HaumeHoBanue TeMel

OCHOBHBIE CBOMCTBA
JKUBOTO.

MonekyisipHas
ounonorus

[uTonorus - Hayka o
KJIETKE

IracTuueckuii u
HEPreTUIECKU OOMEH

Tunel nejeHus KIeToK.
Pa3sMHoOXeHME T10JI0BOE
u Oecriojioe

NunuBuayanbHOE U
HUCTOPHUYECKOE
pa3BUTHE OPTaHU3MOB

Penrenuie reHeTHYECKUX
3azau

Hroropas pabota

Hroro

Oo01iee

KOJIHNYCCTBO

qaCcoB

28

Teopetnueckue
3aHATHS

10

IIpakTuueckue
3aHATHS

TPEBOBAHUSA K YMEHUAM U HABBIKAM

Yuawueca oonscnvt 3name:
OCHOBHbIE MTOHATHS MOJIEKYJISIPHOM OMOJIOTMH, IIUTOJIOTMU U T€HETHKH;
e AJrOpUTMBI pELICHHUS 3a]1a4, HE BXOJSIINE B 00A3aTEIbHBIII MUHUMYM
oOpazoBaHus (6a30BOT0 ¥ MOBBIIIEHHOTO YPOBHS CIO0KHOCTH);



Yuawueca oonscnvr ymems:

PemaTe HecTaHmapTHBIE OMOJOTMYECKHUE 33]1a4M, UCIOJIb3Ys pa3IndHbIe
AJTOPUTMBI PELLICHUS,

Pemate pacuétHbie OHMONOrMYECKUE 3aJa4M C IPUMEHEHUE 3HAHUM 110
XUMHHU U MATEMATUKE;

YcTanaBiauBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3HU, J€1aTh 0000IIEHUS,
IIOIIOJIHATH U CUCTEMATU3UPOBATH ITOJyYEHHbIC 3HAHUS;

[IprMeHATh 3HaHUS B HOBBIX U U3MEHEHHBIX CUTYalUsX;

PemaTp Gronornyeckue 3a1aun pa3HbIX YPOBHEH CIIOKHOCTH,
cooTBeTCTBYIOIIME TpeboBaHusM BY30B ecTrecTBEHHO-HAYYHOTO MPOQUIIS;
[Tonb30BaThCs pa3aMUYHBIMU TOCOOUSMHU, CIIPABOYHOMN JTUTEPATYPOH,
HNHTEepHET-UCTOUHUKAMU.

Jluteparypa sl y4YuTeJIs.

1.

8.

9.

bepxun6mut M.b., I'narones C.M., Msanosa H.II., ®puaman M.B.,
Oypanes B.A., Uyo B.B. Metoauueckoe nocobue k yueoOHuky “O01mas
ouonorus” - M.: MHUPOC, 2000. — 93c.

H.JI.T'aneeBa.,«Cto mpuémMoB st yueOHOTO ycrexa yueHruKa Ha ypoKax
OMoJIOrN»-MeTOIMYecCKoe Tocooue ass yuurensi, Mocksa: «5 3a
3HaHUA»,2000r.

I'un A.A. Ilpuemsl negarornueckoi Texuuku. — M.: Buta-IIpecc, 2002. —
86¢.

Hmutpuesa T.A., Cymatoxun C.B., I'ynenkos C.1., Mensenesa A.A.
buonorus. Yenosek. O61mras 6uonorus. Borpocsl. 3aganus. 3agauu. — M.:
Hpoda, 2002. — 144c.

Mypraszun .M. 3anauu u ynpaxxkaenus no oomen 6uonoruu. [locodue s
yuureneil. — M.: [IpocBemenune, 1981. — 192c.

[Merynun O.B. DnextuBHbIEe Kypchl. UX MECTO U PO B OMOIOTUYECKOM
oOpazoBanuu.// “buonorus B mkomue”. — 2004. - No7.

ITonomapesa 1.H., Conomun B.I1., Cunensaukosa I'.J[. Ob1mias MeToauka
oOydenust Ouonoruu. M.: Mzmarenbckuii ieHTp “Axanemus’”, 2003. — 272c.
Briconkas M.B. TpenupoBounsle 3agaun. Bonrorpan. Yuurens: 2005. 148c.
I'ynsie B.I'. 3apaunuk no renetrke. M. Konmoc1980.

10.Kyumenko B.C., ITaceunuk B.B. buonorus. llIkonsnas omummuana. ACT -

Actpens. M.2002. 300c.

11.A.B. Ilumenos. Ypoxku 6uonoruu B 10 — 11 kimaccax, pa3BépHyroe

maHupoBaHue (B 2 yacTsx. — SApocnasib, - Akagemus pa3Butusi, 2006

12.TTumenoB A.B. Ypoku buonoruu. Spocnasns. Yaurens roga Poccun: 2003.

270c.

13.Pumgurep O.H. buonorusi. xkonorus. DK3aMeHAIIMOHHBIE BOTIPOCH U

otBeThl. M.“Act-tipecc mkona” 2003. 54c.



14.TIporpammsl 17151 0011€00pa30BATENBHBIX IIKOJI, TAMHA3UM, JTUIIEEB.
buonorus. 5-11 knacc. M.: [Ipoda, 1999. —224 ¢

15.10pkoBa U.U., IllumkeBuu M.JI O6mas 6uonorusi: 10 knace: [loypounbie
TecThl: TemaTuueckuil KOHTPOJIb. Y4eOHO-METOANYECKOE TOCOOUE -
Mu:IOnunpecc,2004.- 192c¢.

16.B.1O.Kpectpsinunos,l".b.Baiinep.COopHUK 3a/1a4 IO TEHETHKE C
pemenusimu.-CapatoB: «JIuneiin,1998.-156¢.

17.b.X.CokomnoBckas. 120 3agau no reneruke(c pemenusmu).M.: Llentp
PCIIN,1991.-88c.

18.C. 1. Iuxapés I'enetuka : COopHuk 3ama4.-M.: U3znarenbctBo «IlepBoe
ceHTaA0ps»,2002.-112c.

19.C.N. bensauuna, K.A.Ky3smuna, N.B.Cepreesa u nip. Pemenue 3agau no
renetuke.CI'MVY,2009.

20.3. Imutpuena T.A., Cymaroxun C.B., I'ynenkoB C.1., Mensenesa A.A.
buonorus. Yenosek. O6mas 6uonorus. Borpocsl. 3aganus. 3agauu. — M.:
Hpoda, 2002. — 144c.

JTumepamypa ona yuawjuxcs.

1. I1.M BboponauHn, JI.B. Beiconikas, [.M. JIpiMmiui u ap. buonorus (o61mas
ouosorus), yueOnuk aist 10 — 11 kiraccoB o011e006pa3oBaTeIbHBIX
yapexIeHu; mpoIbHBIN YpoBeHb; 1 yacth . — M.; [IpocBemenue. - 2006.

2. T'"M. demvmun, O.B. Cabnuna, JI.B. Beiconkas, [1.M. bopoaun. O0mas
Ouostorusi: mpakTUKyM 115 yaamuxcs 10 — 11 k1. o61eo0pazoBaTeIbHBIX
yUpEeKISHUI; TPpOQMIHHBIN YPOBEHb

3. SApwiruna B.H.buonorus nis nmoctymaronux B BY3e1. M. “Beiciias
nikoja”1998. 475c.

4. O.b. I'mrann. O6mas 6uomorus, 9 — 11. Tabmuupl, cxembl. — M.; - Bnagoc, -
2007

5. PyBunckuit A.O., Beiconkas JI.B., I'marones C.M. O6m1as 6uosiorusi:
VYyebnuk ansa 10-11 kiraccoB mIkon ¢ yriryOJIeHHBIM U3YYeHHEM OMOJIOTHU. —
M.: IIpocsemenue, 1993. — 544c.

6. Oo6mas 6uomorus. 10-11 kmacc: yuel.s100meo0pa3oBar. yapeKaeHuM /
AA.

Kamenckuii, A.E. Kpuckynos, B.B. [laceunuk. — M.: [Ipoda, 2005. — 367 c.

7. Copeirun C.®. buonorus: [ToaroroBka k EI'D: YueOHo-MeToquueCcKOE
nocobue - CapaToB:

JInneit, 2005. - 128 c.

8. C.I'. MamonToB, B.b. 3axapos, T.A. Koznosa. OcHoBbI Onosoruu (Kypc asis
camooOpa3zoBanus). — M.; [IpocBemienue, 1992

9. Baryes A.C., I'ynenkoBa M.A., EneneBckuit A.I'. u n1p. buonorus: bonpiroi
CIIPABOYHUK JIJISi TIIKOJIBHUKOB ¥ TIOCTYMAIONTUX B BY3bL. - M: JIpoda,
2004.10

10.bonrosa U.B. Coopuuk 3ama4 1mo obimiert ouonorun. — M.; «OHHKC 21 BEk»,
- 2005.



11.Kamenckuii A.A. buonorus: [lonuerit kypc o61eoOpa3oBaTeibHOM cpeaHe
IIKOJIBI:

12.YuebHoe nmocoOue MJisi MKOJbHUKOB U a0UTYpUEHTOB - M: Dk3ameH, 2002.
-448 c.

13.Kepeoduosa E.JI. buonorus B cxemax u tabnunax: [locobue ains
HMIKOJIbHUKOB U abutypuentoB - CI16: Tpuron, 2005. - 128 c. M: Ipoda,
2005. - 240 c.

14.J1emesa H.A., Kammtok JI.B., JIucos JI./l. buonorus B Borpocax u oTBeTax. -
M.: Poabsd. 1999. — 496¢.

15.bornanosa T.JI., Cononosa E.A. buonorusi. CipaBouHoe nmocooue Jjist
cTapuiekiaccHUKoB U noctynamonmx B BY3e1. — M.: ACT-TTPECC
KOJIA, 2002. — 816¢.

16.Kupeesa H.M. buonorus ais nocrynatomux B BY3e1. Cioco0bl perienus
3a7a4 1o reHeruke. — Bonrorpaa: Yuurens, 2003. — 50c.

17.Camoyuurens /it pemieHus 3aaay no revetuku. 2 yactu. I.W. TlogropHosa.
B «Ilepemena' 1988r.

18.® K. Anenbmmg. 3anauu o reHetuke. [locooue mys aOUTyprueHToOB
BMA..,1997r.

19.1Terpocora P.A. OcHoBbI TeHeTHKH. TeMbl mKoJIbHOTO Kypca. — M.: JIpoda,
2004. — 96c.

20.MawmonTtoB C.I". buonorus: [TocoOue njis mocTynarmux B By3sl. — M.:
Bricmias mikoma, 1992.

Multimedia — nodoepircka kypca «obwan o6uonozusn»

. OtkpsiTas 6uomnorus (Bepcus 2,6). ®uzukon, 2006

. «Kupumn u Medoauii. 10 k1. O6mmas 6uoIorus»

. «Kupunn u Medoauii. 11 k. O6mast Ouoaorusi»

. OcHoBBI 00111e# Onosoruu, 9 kimacc («1C:06pazoBanuey, 2007)
. buonorus, 10 knace («1C:0O6pazoBanney, 2008)

. DnexktponHsie yueOHuku A.B.[lumeHoBa.

OO0k WNE

Humepnem-pecypcoi

1. http://www.eidoSs.ru — Diaoc-1eHTp AUCTAHIIMOHHOTO 00Pa30BaHuUs

2. http://www.km.ru/education - Y4yeOHbIc MaTepHalibl U CIIOBAPH HA CalTe
«Kupunn u Medoauii»

3. http://school-collection.edu.ru/catalog/search - Exunas xoyurekuus
1 POBBIX 00pPa30BaATEIBHBIX PECYPCOB

4. http://window.edu.ru/window/ - equHoe OKHO JOCTyIIa K 00pa30BaTeIbHBIM
pecypcam MIHTepHET 110 OMOJIOTHH.

5. http://www.5ballov.ru/test - Tect ayis aOUTYPHEHTOB TI0 BCEMY IIKOJIBHOMY
Kypcy OMOJIOTHH.



http://www.eidos.ru/
http://www.km.ru/education
http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://www.5ballov.ru/test

. http://www.vspu.ac.ru/deold/bio/bio.htm - TerekoMMyHUKAaIIMOHHBIC
BUKTOPUHBI 110 OMOJIOTUU - IKOJIOTUHU Ha cepBepe BopoHexkckoro
YHUBEPCUTETA.

. http://chashnikil.narod.ru/uchutil45.htm - Karanor ccpuiok Ha
oOpa3zoBarenbHble pecypcebl HTepHeTa no pasaeny "buonorus".

. http://ic.krasu.ru/pages/test/005.html -Tectbl Mo OuonOTHH.

. http://www.kokch.kts.ru/cdo/ - rectupoBanre On-line o 6uoI0rUM 115t
ydamuxcs 5-11kmaccos.



http://www.vspu.ac.ru/deold/bio/bio.htm
http://chashniki1.narod.ru/uchutil45.htm
http://ic.krasu.ru/pages/test/005.html
http://www.kokch.kts.ru/cdo/



