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Ipennaraemelit kypc paccuutan Ha 33 uaca, on NOIAEPXXUBAET U yrinydssieT 6a3oBble 3HAHUS 110
Onomnoruu, HanpasieH Ha GOpMUPOBAHHUE U PasBUTHE OCHOBHEIX y4eOHBIX KOMIETEHLUH B XOJIE pelieHus
Omomornyeckux 3amay. AKTYaibHOCTh YMEHHS peluaTh 3aaa4u 1Mo OMONOTMM BO3DACTAET B CBSI3H C
BBesieHueM EI'D no 6uomoruu, a takxke ¢ Tem, 4TO HEOOXOTHMO NPUMEHATH 3HaHUS Ha npaktHke. Kypc
TECHO CBsI3aH € ypokaMu 001iel GHonornu 1 cooTBeTCTBYeT TpeGoBanusim I OCY/IapCTBEHHOTO CTaHapra.
Hcnosnb3osanue obopynoanus umentpa «Touka pocTay NpU pealus3aluund BHEYPOYHOU [AEATENHHOCTH
IMO3BOJISAET CO3/1aTh YCIIOBHA:

. JUIST paCIUMPEHHs! COAEPIKAHUS IIKOILHOT0 GHOIOTHYECKOro obpazosanus;
. AULA TIOBBIICHKSA TTO3HABATEILHOM aKTMBHOCTH 00y4alonuxcs B €CTEeCTBEHHO-HAY4YHO! 00macTu;
. AL pasBUTUS JIMYHOCTH pebeHka B mporecce o0y4yeHus Owuosnoruu, ero CIIOCOOHOCTEI!,

(hopMHpPOBaHUS 1 YIOBIETBOPEHHUS COLMATBHO 3HATMUMBIX HMHTEPECOB U NOTpeGHOCTeIl;

. AN paboThl C ONAPEHHBIMHU LIKONLHUKAMH, OPraHU3AlUN HX Pa3sBUTHS B Pa3MHYHBIX 0OIacTIX
00pa3oBaTensHON, TBOPYECKOH HEeSTENBHOCTH. Ilpumensis unppossie naboparopun Bo BHEYPOYHOM
ACATENIHOCTH 10 OUOJNOTMH, ydYaiuuecs CMOTYT BBINONHHTH MHOKECTBO nabopaTopHEIX paboT u
IKCIIEPUMEHTOB.

OcHOBHAs LeNmb: BCECTOPOHHEE pPa3sBUTHE MO3HABATENBHLIX CIIOCOOHOCTEH WM OpraHusaumus nocyra
00y4aromuxcsi, paciIupenne ux KpYyro3opa 1 MoOBBIIIEHUE MOTUBALIMH K YUEHHIO.

3anaum:

- obpasoBarenbHas: PACHIMPATh KPYro3op, [OBBIIATE MHTEPEC K MpeIMeTy, MOMmy/IsapH3aus
MHTEIIEKTYalbHOTO TBOPYECTBA;

- PA3BUBAIOIIAA: pasBUBATH JIOTHYECKOE MBIULIEHHE, HAOMIONATENBHOCTD, YMEHUS YCTAHABIHBATD
HPUIHHHIO-CIIC/ICTBCHHBIC CBA3M, YMCHHS PACCy/1aTh M JeNaTh BBIBO/BI, MPOTAraHia KyisTa 3HAHMI B
CHUCTEME IyXOBHBIX LIEHHOCTEH COBPEMEHHOTO MOKOICHHUS;

- BOCIUTATE/IbHAA: PasBUBATL HABBIKM KOMMYHMKALMM M KOJUIEKTHBHON paGOThl, BOCIHTAHME
TIOHMMAHHA SCTETHYECKUH LEHHOCTH NPUPOIBI M OGEPEKHOTO OTHOIIEHHS K Hel, 0OBbeIMHEHHE W
OpraHusanys 10cyra yuammuxcs.

Iporpamma cTpouTcs Ha 0CHOBE ClEAYIOMMX IPHHIKATIOB:

- PaBEHCTBO BCEX YYACTHHUKOB,
- J00POBONIBHOE MPUBJICUEHHE K IIpoIeccy MesITeNbHOCTH;
- HCPEAIOBAHUC KOJUIEKTUBHON ¥ WHAMBUIYAIBHOM PabOTEI;

- cBOOOAHBI BBIGOP BUIA NEATENBHOCTH; - HPaBCTBEHHAs OTBETCTBEHHOCTh KAXKIOrO 3a CBOM
BBIOOD, [PONECC H Pe3yIILTaT JeSTeNbHOCTH;

- PasBUTHE Jlyxa COpPEBHOBAHHA, TOBAPHINECTBA, B3aHMOBBIPYYKH; 2 - yder BO3PACTHEIX H
UHIMBUIYAIbHEIX 0COOEHHOCTEI!.

Pemenne 3amad  no  OHONOrMH  J@eT  BO3MOXKHOCTS ayqllle  MO3HaThb  (PyHJIaMEHTAIbHbIC
00IE6GNONOrnYecKre TIOHATHS, OTPAYKAIOLIIHE CTPOCHHE U QYHKIIMOHUPOBAHUE GHOJOTHUECKHX CHCTEM
Ha BCEX YPOBHSX OpraHU3ay )KU3HU.

Pewennie 3amau mo Guonorum mo3sosiseT TaKKe YIIYOUTB M 3aKpenuTh 3HAHMs MO paszenaM obImeid
Ouonorun.  OrpoMHYI0  BaKHOCTH B HENIPEPHIBHOM ~ 00pasoBaHMM  NPHOGPETAIOT  BOIPOCHI
CaMOCTOATENIEHON paboThl ydYalMxcsi, yMEHHWE MBICAHTh CAMOCTOSTENbHO W HaXOOUTh pEIICHHUE.
Cozparorest ycnoBus i MHIMBHIYaNbHON U TPYNNOBOM (OpM JeATeNbHOCTH ywammxcs. Takoe
COUeTaHWe IBYX (OpPM OpraHW3allié CaMOCTOATENBHON paGOTHl Ha YPOKax axKTHBHU3UPYET ClabbIx
YHAIuXCes M AaeT  BOSMOXKHOCTL  MH((EPCHLMPOBATh  IIOMOLb, CIOCOOCTBYET — BOCTUTAHHIO
B3aUMOTIOMOIIIM ¥ KOJUICKTHBU3MA. CO31a€T TaKKe yCIOBHS sl OGyYeH s yqammxcs CaMOKOHTPOJIIO U
camMooleHKe. DT0 (JOPMUPYET TBOPYECKOE OTHOIIEHHUE K TPYRy BaXHOE [UIA YelloBeKa Jiro0oii npodeccuu



1 SBIIACTCA BAXKHBIM YCIIOBUEM YCIIEIIHOIO, KAYECTBEHHOI'O BBINOTHEHUS UM CBOMX 0OS3aHHOCTEI.

Heas xypea: cucremarusauus, yriyblieHne 3HAHHIA obydaromuxcss 06 obmmx 3aKOHOMEPHOCTIX
Ouonorun, hopMUPOBAHHE HABLIKOB PELICHHS GHONOTHIECKIX 3a/1a4 pasIMYHbIX THIIOB.

3ajaum Kypea:

1. IlpenocTaBute 06yHarOmUMCs BO3MOXKHOCTS NPUMEHATh OMOJIOTHYECKME 3HAHMS HA TPAKTHKE opu
PelIEHAN OMONOrMYecKuX 3amad, (OPMUPOBATH YMEHHS H HABBIKH 300pOBOro obpasza Ku3HH,
HE0OXOIMMBIE B MOBCEHEBHOM IKH3HHU.

2. Co3znarb ycnoBus st GopMHUpOBaHUS K pasBuTHsA y 00ydaromuXcs YMEHHI CaMOCTOSTENBHO paboTars
C IOTOHUTEILHOM JIMTEPaTy POl MO IPeMETY.

3. Pa3BuBaTh UHTE/IEKT 00yYAIOMIMXCS, HHTEIUIEKTYaIbHOE I TBOPYECKOE MBIIIIEHHE, CIIOCOOCTBYIOLIEE
PasBUTHIO HHTEPECA K MPEAMETY IOCPEICTBOM NPaKTHYECKHX paboT.

4. CozneiicTBoBaTh MPO(ECCHOHATEHOM OPHEHTALUHU yyaluxcs.

Oskngaemble pesyabTaThl 06yyeHns:

1. Paciuputs u yriy6uts TEOPETHYECKYIO 0asy obyuaronmxcs mo 6uonoruu.

2. Hay4uts npaBuiieHO 1 GBICTPO pelnars GHOI0rnaecKye 3aadm

3. Pa3sBUTh U yCHIIUTE HHTEPEC K IIpeIMETY, MMOATOTOBUTE yYalIuxcs K caade EI'D.

JUisl MOCTHXeHMS  yKa3aHHBIX pPe3yIBTATOB obyyeHHs: B JaHHOM Kypce MPUMEHSIOTCS NeKIHMOHHbIC
3aHATHS, IPAKTHYECKNE 3aHATHS, OCBSLICHHbIE PELICHUIO GHONOTHYECKHX 3a/1a4, 3a4eT 110 Kypcy.
Crpykrypa nporpammer. Kypc onupaercst na 3HAHWS, ITOTyYCHHBIE MPH U3yYeHHH Kypca 6uonorun 10
knacca. ColiepkaHue MporpamMMbl BKITIOYAET 3 OCHOBHBIC pasjiena: pelieHue 3a1ay Mo MONEeKYISpHOi
Ouosnorum, pemenre 3amay Mo IUTOJIOTHH, PCHICHUE 3a/1a4 MO IeHETHKe, JaHHbIe pasfelbl [AesTCs Ha
TEMBL, H KakJas TeMa 5ICKTUBHOTO Kypca SIBJISETCS NPOAOIDKEHHEM Kypca Guonoruu. OCHOBHON THII
3aHATHH - TpakTUKyM. JIns HanGonee yCHENIHOro yCBOeHHs Marepuana IUIAaHUPYIOTCS pPa3IuyYHbIE
(opmsl paboTel ¢ yuaupmucs: pazHooGpasHble (opMBI paBOTEI ¢ TEKCTOM, TecTamu, BBHINOTHEHHE
TBOPYECKUX 3aflaHuifl. [ TeKymero KOHTPONS Ha KaKIOM 3aHATHH y4alluMCs PEKOMEHIyeTcs cepusl
3a/IaHUH{, YaCTh KOTOPBIX BBITONIHSETCS HA 3aHATHH, a YaCTh - JOMa CAMOCTOSTENBHO. Kypc peanmnzyer
KOMIIETEHTHOCTHBIN, EATEIbHOCTHBIA W WMHAMBHAYANbHBIA MOIXON K o0y4enuro. JlesTensHOCTHBIN
TIOZIXOT1 peasM3yeTcsi B NPOLECCEe NPOBEACHHUS CAMOCTOSTENBHBIX U MPAKTHYECKHX paGoT ¢ y4alyuMHucs,
COCTABJIICT OCHOBY Kypca. JIeATeNbHOCTh YYMTENSd CBOOUTCA B OCHOBHOM K KOHCYJIBTUPOBAHUIO
yHaumxces, ananusy u pasbopy maubosee npobIeMHBIX BOIPOCOB U TEM. Nunnsuayanusanust o6yyenus
AOCTUrAeTCs 33 CYET WMCIIONB30BaHUA B IpoLecce 00yYeHHs Meqarornyeckoil TeXHONOIHH JTHYHOCTHO-
OPHEHTUPOBAHHOTO  00pasoBaHms. JlaHHAs TEXHONOTHS MO3BOJSET CO3MATh obyuaromyw #u
Pa3BUBAIOIIYIO  Cpelly, KOTOpas —cmocoOCcTByeT Haubonee MOTHOMY PacCKpBITHIO  3aJaTKOB
CTapLIEKIACCHUKOB, 00ECIIeYNBAET UM YCIIOBHUS LTS (HOPMUPOBAHHS MHTEpeca K yYEeHUI0, MaKCUMaJIbHOM
TBOPYECKON CAMOCTOSITEILHOCTH, aKTHBHOCTH.

B noaroTroske 1 npoBeneHuy ypokoB JaHHOIO Kypca HCIIOJIb3YeTCs TEXHOJIOT U 310pOBbecOeperaroiiero
00y4YeHHUA M BOCIUTAHMS: CO3JaHUE MCHXOJIOTMIECKOrO KoM(opTa, CAHUTAPHO-THTMEHUYECKUX YCIIOBHIA,
ABUTATE/IbHON aKTUBHOCTH M IPYTMX KPUTEPHEB, KOTOPHIE BIUSIOT Ha YCIIELIHOCTE B 00y4eHuH.

DPopatoit omuEmHOCHIN 1O UYYEHUIO DAHHOSO Kyped MONCem Gblib; COCTABACHIE GHOMOFHYECKIX 3aj1a4,
KpOCCBOP/OB, CO3aHME IPE3CHTALNIA, 110 TeMaM JIEKTHBHOTO Kypca:

3au€T 110 pemeHnIo 3a1a4 6a30BOT0 YPOBHS U TOBBIICHHOTO,

B mpouecce ocsoenus mnporpammsl, o6yuarommecs CMOTYT TIPOBEPUTH YPOBEHb CBOMX 3HAHWUIl IO
PasjIMYHBIM pa3sjiesiaM MIKONBHOIo Kypca OHoJIoruy, a Taioke IpoiiayT Heo6X0IMMBbIi 3Tar MOArOTOBKH K
CIMHOMY rOCyapCTBEHHOMY 9K3aMEeHY.

Copep:xanme kypcea. Beenenue — 2 yaca.

1. Bsedenue 6 snexmuenuiii kypc npedmem. Pecypcer yuebHoro ycmexa: 06ydeHHOCTh, MOTHBAIINS,
ITaMsTh, BHUMAHHE, MOAAIbHOCTb, MBIIIICHHE, [IEATENLHOCTE. KOHTPOIb, CAMOKOHTPOJIE.

MotuBanus Ha ycrex: maTpuna MHIHBHAYATEHOTO ycrexa, MHAMBHIYalbHas MpOTpaMMa pasBUTHS
0011ey4eOHbBIX HABBIKOB.

2. Pewenue 3adau no meme «Ocnoguuie ceoticmea scusozo. Cucmemnas Op2aHU3aYUsL HCUHUY.
3akpenyieHHe OCHOBHOTO COACPIKAHIS TEM B XOJ€ pelicHus OMONIOIMUECKUX 3a/1ay:

Buronorus - Hayka o Xu3HA ¥ ee 3aKOHOMEPHOCTSIX. Ilpeamer, 3amaum, METOIBI U 3HAYEHUE OUOIOTHH.
CBA3b OMONOrMH C APYTHMH HayKaMH, e MECTO B CHCTEMe €CTECTBEHHOHAYYHBIX U OUOJIOTMYECKUX




JUCLHMIUIMH.  Buonorms B cucreme KyanTypsl. Mecto Guonorum B (bopmupoBaHuu Hay4HOrO
MHPOBO33PEHUS M HAy4HOH KapTWHBI MHUpa. OCHOBHBIE IPU3HAKH SKHBOTO. Onpenenenne moHsTUS
«Ku3HBY. buosoruyeckas gopma cymectBoBanus MaTepud. YPOBHU OPraHM3aliid SKUBOI MaTepuu u
HPUHIIMIIBL UX BBIIEIEHUS.

OcHoBHble moHsTHA. Buonorus. JKusnp. OCHOBHBIE MPU3HAKK JKUBOTO. YPOBHHM OpraHM3allMd JKUBO
Matepuu. MeTozmbl u3ydenus B Guonorun. KieTka, TKamHb. Opran. Opranusm. Iomynsuus u BHIL.
Broreonenos. Buocdepa.

Pazjen 1. Pemenne 3agau no reme «Mounekynsipaas 6uonorus», 4 yaca

3aKpernieHre OCHOBHOTO COEPIKAHHS TeM B XOJIE DeleHHs Ouonoruueckux samay:

1. Xumuueckuil cocmag xnemuu. Heopeanuuecrue geujecmea.

XUMUYECKHE SIEeMEeHTH M ux poib B Kinetke. Heopramumueckwe BemiecTBa u  mx poibp B
KHU3HEACATEIPHOCTH KJIeTKH. Boa B KileTKe, B3aMMOCBS3L ee CTPOCHMsI, XMMHYECKHX CBOHCTB u
6uonoruyeckoii pomu. Cosu HCOPraHW4ecKuX KUCIOT, UX BKIal B OOeCHeYeHHe >KU3HENEeATeNbHOCTH
IJIETKH ¥ nojiepkanue romeoctasa. Mokl B kietke, ux dyuxuun. OcMoTHYeCKoe JlaBJICHHE U TYProp B
KieTke. BydepHble cucrembr KieTky.

2. Xumuueckuii cocmae knemru. Yanesour. JTunudoy,

VYIneBonbl B IKH3HENESTENbHOCTH pacTeHu#, JXUBOTHBIX, TpUOOB u Oaxtepuii. CTpyKTypHBIE U
GyHKIMOHANBHEIE OCOGEHHOCTH MOHOCaxapuoB W [ucaxapuyioB. bromonumeps! - nonucaxapuust,
CTpOeHHE ¥ OHOTOruyecKas poJib.

JKupbl ¥ munuae;, oco6eHHOCTH 1X CTPOCHUS, CBA3aHHBIE C (DYHKIIMOHAIBHON AKTUBHOCTBIO KJIETKH.

3. Xumuvecruii cocmae xnemwcu. Benxu. Hyrneunoewie kucnomoi.

Opranuveckue BemecTBa KIETKH. buononnmepsr — 6Genxn. CrpykTypHas opraHusamus GeJKOBBIX
Mostekyn. CpoiictBa Genkos. JlenaTypauus u peHaTypauusi — OUONOTUYECKUH CMBICT W 3HAYEHIe,
DyHKIMKM OETKOBBIX MOJIEKYIL. DepMeHTHI, UX Polb B 0beCIeYeHHH NPOLECCOB JKU3HEIeATETHLHOCTH.
Krnaccudukarus pepmenton

HyknenHoBble kucnoTh, wux pone B xnerke. Hceropus wusywenus. JJHK — MOJIEKYJla XpaHEeHHUsI
HAC/IeACTBEHHON nHdopManuu. CTPyKTypHas OpraHu3arus HHK. Camoynsoenue JTHK. PHK, ee BHJIBI,
0COOEHHOCTH CTPOEHUS 1 (GyHKIMOHMpOBaHUST

AT® — ocHOBHOIH aKKyMYJIATOp SHEPruH B Kietke. OCOOEHHOCTH CTpOeHMS! MOJIEKYNBL U PyHKIMU ATO.
ButamuHbl, cTpoenue, HeTouHuK NOCTYTINIEHUS M POJIb B OPraHU3MeE M KIIETKE.

4. Konmponvnas paboma no pasoeny «Monexynspnas 6uonozusy

OcHoBHBIE HNOHATHS. AMHUHOKHCIIOTBL AHTHKOJIOH. I'mapodunsHOCTS. I'mapodobHOCTS.
I'makonporengpl. I'yauus. Henatyparms. JTHK. Komon. Kommiementapuocts. Jlunonporenpi. Jloxkyc.
MaxposnemenTsl. MUKpPO3IeMeHTSI. Monomep. Hykneonporeumsr. Hykneotnn. Ocwmoc. IMomamep.
Homunentun. Mentumnas cesss. PHK. Tumum. ®epmeHTsL. [uTo3un. Vpaum.

Mexunpeamernbie cBsizu. Heopranudeckas Xumus. XAMAYeCKHe JJIEMEHTBI [1EPHOJIUYECKON CHCTEMBI
H.U.Menneneesa. Uons! (katuoHsl u aHHOHBI). Bola u npyrue HeopraHmyeckue BEILLECTBA, CTPOEHUE
MOJICKYT ¥ CBOHCTBAa. Jluccoumanmus 51eKTpoSuTOB. OpraHMyecKas XuMUS. OcCHOBHBIE TpymIIE]

OpraHMtecKuX coenuHeHui. bydepurle pactBopel. ®usumka. OcMoTHUECKOE nasienne. updysus u
0cMOC.

Pasnen 2. Pemenue 3axau no reme «Iluroaorun», 8 yacos

3aKpenyieHne OCHOBHOTO COIEPKAHMUS TEM B Xoze peuleHns OMOIOrnYecKuxX 3a1ay:

1-2. Humonozus kax nayxa. Cmpoenue xnemicu u eé 0p2anouobi.

Ilpeamer, 3amaam wu  wmetom! COBPEMEHHOW  LMTONOTMM. MeCTO IMTOJOTMH B  CHCTEME
CCTCCTBCHHOHAYYHBIX W OWONOrMYecKMX Hayk. McTopus pasBuTHs nurTojorus. Teoperuueckoe wu
[PaKTHYCCKOC 3HAYCHHE IHUTOJIOTHMYECKUX HMCCIENOBAHMI B MEJMIUHE, 3[IPAaBOOXPAHEHNHU, CEILCKOM
XO3SHCTBE, JIe]le OXPaHBI IIPHPOJILI U ApYrHuX chepax 4enoBedecKoit qesTeabHOCTI.

Hcropus orkperrne xnerku. Kinerounas Teopus. OCHOBHBIE IIOJNOXKEHHS MEpPBOH KIETOYHO! TEOPUH.
CoBpemeHHas KIIETOUHAS TEOPHS, €€ OCHOBHBIE MOIOKEHIS 1 3HaYeHHE [IJI1 pa3BUTHsI OHOJIOTHH.
Ilmasmatnyeckas mMem6pana u o6onouKa KITeTKH. Crpoenne memOpanbl Kierok. IIpoHHKHOBeHHE
BCLIECTB 4epe3 memMOpaHy KiIeTOK. Buibl TpaHCIopTa BEILCCTB 4EPE3 LUTOILIA3MATHUECKYI0 MeMOpany
KJICTOK (IIAaCCUBHBIM W aKTHBHBIN TPaHCIIOPT, SK30LMTO3 M 3SHAOUWTO3). OcoOGeHHOCTH CTpoeHHMs
000J104eK MPOKAPHOTUUECKOH 1 IYKapUOTHYECKOH KITETOK.




LluTonnasmMa u ee CTPYKTYpHbIE KOMIIOHEHTH.. OCHOBHOE BEILIECTBO LMTOIJA3MBI, €0 CBOWCTBA W
(byHKIMH.

Snpo knetkn B nHTEpdaze . XMMUUYECKHiT COCTAB U CTPOEHHE Spa. SHAUYCHME aipa B oOMeHe BElecTB U
nepefade reHeTHHyeckod uHopMaunu. Saphinko, oco6eHHOCTH cTpoeHus M (GyHKIMH. XPOMOCOMBI,
TIOCTOSIHCTBO YHCIa U (OPMBI, TOHKOE cTpoeHHe. [loHsTre o kapuoTune. [annouaHbIA U JUIIOWIHbIA
HabOpbI XPOMOCOM.

Ammapat 'ombku. CTpoeHue, pacronokeHne B KIETKAX KUBOTHBIX M PACTEHHIA, (Gynxkuuu annapara
l'ombyokn: cuHTes nonucaxapuaoB W JMIMIOB, HAKOIUIEHHE U CO3PEBAHHE CEKPETOB (GeIKM, THIHIBL,
NoJIcaxapu/ibl), TPAHCIIOPT BELIECTB, PONb B GOPMUPOBAHMY IIa3MATHIECKONH MeMOpAHBI U JH30COM.
Crpoenue u GyHKIUY JTH30COM.

Ounnomnasmaruyeckas cetb (OIIC), ee Tumsl. OcoGEHHOCTH CTpOEHHMS arpaHyiasipHOl (rjiagkou) wu
rpanynspHoit (mepoxosaroit) DIIC. 3uauenue rnaakoit DIIC B cunTese MoIMcaxapioB U JIMIKJIOB, X
HaKOIIEHUM U Tpancropre. 3amuTHas Gynkims S1IC (M30Ms1Ks U HeHTpATM3aNNS BPEIHbIX [Tsl KIETKH
BemecTB). @ynkuun wmepoxoparoii DIIC (yuacTue B cuHTe3e GEIKOB, B HAKOMICHHH OEIKOBBIX
IPOIYKTOB U MX TPAHCTIOPTE, CBSA3b C APYIMMHU OPraHOUIaMH U 000JI0YKOM KIIETKH).

Pubocomel, ocobenHocTH cTpoeHus u poitb B Guocuntese Gerka. [TouprnGocomsi.

Bakyonu pacTHTeNbHBIX KJIETOK, UX 3Ha4YeHue, cBsi3b ¢ DIIC.

ITnactuner: nefixonmactsl, Xaoponnactsl, Xxpomoruiactel. OcoGeHHOCTH, CTPOEHNE U GyHxuun mactu.
HHK mmactuz. Tpoucxoxaenne xmopomnnactos. BzanmHoe peBpalieHne miacTus,

MuTOXOHAPHMH, CTpoeHHe (HAapy)XXHas W BHYTPEHHAS MeMOpaHEL, KpHCTHI). MuTtoxonapuanbubie JTHK,
PHK, pu6ocomel, ux ponb. ®yHKUMM MHUTOXOHIPHA. [HMOTE3bI O NIPOUCXOXKIEHUH MHUTOXOHIPUIA.
3HaveHne BO3HUKHOBEHMS KUCIOPOHOTO ABIXAHUS B SBOJIOLUH.

Kneroyneni neHtp, ero crpoenue u byuxmuu. Oprasouasl ABwkeHUs. Kierounwle BKIIOYEHUS —
HEIIOCTOSHHBIA OPranou]| KJIE€TOK, 0COOEHHOCTH U (PyHKIIUH.

3. @omocunmes

O6men BelecTs u SHepruu. [TOHATHE O IUIACTHYECKOM 1 SHEPreTHIECKOM 0GMEHe.

®otocuntes. CperoBas u TeMHOBas (asbl (OTOCUHTE3a, OCHOBHBIE MPOLECCE, NPOUCXOJAIINE B ITH
(aser. OcnoBHBle WTOTM cBeTOBOi (assl - cuuTes AT®, BhHIEcHUE Kuciaopoja, obpaszoBanue
BOCCTaHOBJICHHOIO HUKOTHHAMMAaACHUHIMHYKneotuapochara (HAIP -H2). ®otodochopunupopanue.
Cymmaproe ypasHenue (orocuHTesa. [lepBuuHbIe MPOAyKTH (oTocHHTE3a. DOTOCHHTES U yposxai
CENIbCKOXO3SAUCTBEHHBIX ~ KyNbTyp. IIyTHM [OBBINEHHS TPOAYKTUBHOCTH CelIbCKOXO3SHCTBEHHBIX
pacrenuil. K.A. . TUMHUpS3eB 0 KOCMHYECKOH PONH 3€IEHBIX PacTeHMH. XEMOCHHTE3 U €ro 3HauYeHUe B
[IpUpoe.

4. Ouepeemuueckuii obmen

OHepreTHyeckuii 0OMEH B KIETKE M €ro GMONOrMYecKuil CMBICI. DTalbl SHEPreTUYECKOro OOMeHa,
IPUYPOHCHHOCTh 3THX MPOIECCOB K ONpPEICIEHHBIM CTPYKTYpaM KJIETKH. 3HaueHWe MUTOXOHIPUHA U
ATO® B snepreTudeckoMm 0OMeHE.

5. Buocunmes 6enxa

BuocunTes 6ekoB B KIeTKe ¥ ero 3adenue. Poss reHoB B 6uockHTe3e 6enkoB. ['eHeTHUECKHI KO ¥ ero
cBoricTBa. Dtanbl OuocunTesa Oenka. Peakuyu Matpuusoro cunTesa. Perymsumns cuntesa 6enkos. [eH-
PEryJsaToOp, EH-ONEPaTop, CTPYKTYpPHbIE TI'€HbI, MX B3aumozeiicTBue. [IpuHumm obpaTHOi cBA3M B
perynsuun QyHKUMOHMpPOBaH|s reHoB. COBPEMEHHBIE TIPE/ICTABIEHUS O IPUPOJIE TeH

6. Tunwvt deneHus kiemox

JKW3HEHHBI LMK KIETKH W €ro stamsl. II0ArOTOBKA KIETKH K JEICHHIO — uHTepdaza, ee mepuoLl
(MpecuHTETHYECKN, CHHTETHYECKH, IOCTCHHTETHYECKUil). BHONOrHYecKkoe 3HAYeHHE uHTEpQaskb.
Anonrto3. MUTOTHYECKUH LUK

AMHTO3 ¥ €ro 3HaYeHue. MUTO3 - UTOIIOrHYecKast OCHOBa Gecronoro pasmMuoKeHHs. Da3bl MUTO3a, UX
XapakTepucTuka. CTPyKTypHbIe M3MEHEHUs U (PM3HOJIOrHYecKue 0COGEHHOCTH OPraHOMIOB KIETKH BO
BpCMsl MHUTOTHYECKOro JeneHus. BepereHo jesieHus, cTpoeHHe M (YHKIMM HUTEH BepeTeHa.
buonoruueckoe 3HaueHue MuTO3A.

Meiio3 - uurosnormyeckas OCHOBa MOJOBOrO pasMHOeHHsS. IlepBoe meneHue Meiiosa, ero (hasel, ux
XapaKTepHOTHKA. YMCUDIICHHC “MC/Ia XPOMOCOM KaK PC3yiibTaTl [EPBOIO JEIeHUs. Bropoe jeneHue
Meiio3a, (asel, MX XapaKTepucTika. bruonoruyeckoe 3HaYeHne Meiiosa.

7. Becnonoe u nonosoe pasmmnooicenie.



D@opMBI U cr1oco6BI pa3MHOXKEHHS! OPraHu3MOB. Becrionoe pasMHOKEHYe, ero BUIBI 1 3HAYeHHe. [1010BOe
PasMHOJKEHHE, €ro BHJBl W D3BOMIOLMOHHOE 3HaudeHwe. OOIIas XapakTepucThka M OCOGEHHOCTH
PasMHOMEHHS OCHOBHBIX TIDYIIl OPraHM3MOB. PasBuTHE MYXCKMX M JKEHCKHX IIOJIOBBIX KIETOK Y
KMBOTHBIX ¥ PACTECHUH.

8. Onmozenes — unousudyanvHoe pazeumue Op2anu3mos.

Omnonotsopenue u ero Tumsl. ONIOLOTBOPEHUE U Pa3BUTHE 3aPOJIBILIA Y JKUBOTHBIX. OCHOBHBIE STAIBI
5MOPHOHANTBHOIO DAa3BUTHS JKUBOTHBIX. B3amMoneiicTsue uacTeit Pa3sBUBAIOLIETOCS  3apOAbIIIA.
Buorenetnueckuii 3aKoH, ero coppeMeHHas untepnperanus. Ilocrambpronansuoe passutue. Bpennoe
BIIMSAHHE aNKOroJid, HUKOTHHA, HapKOTHKOB, 3arpsa3HEHU DprmaI{)mei‘I Cpelibl Ha pPasBUTHE 3apobllla
JKHBOTHBIX H YElIOBEKA.

Obmas  xapakTepucTMka M  OCODEHHOCTH PasMHOXEHHs ~ BUPYCOB, OakTepuii, BOJOpOCIEH,
MOX000pasHbIX, ManopPOTHUKOOOPA3HBIX, FONOCEMEHHBIX, MOKPHITOCEMEHHBIX, rpubOB M JUIIAKHUKOB.
CmeHa (a3 B JKU3HEHHOM HHKITE.

Paszngen 3. Pemenue 3agay no teme «enernka» -13 yacos

3aKpenIeHne OCHOBHOIO COLEPIKAHUS TEM B XO/IE PELICHUS GHONOTHYeCcKHX 3a0ad":

1-2. Hesasucumoe nacnedosanue npusnaros (2u.)

Hpemv_[e'r, 3agayd M METOAbl T'E€HETHUKH. OCHOBHHC Pa3feiibl TEHETHKH. MecTo reHeTHKH cpeau
Ouosnoruyeckux HayK. 3HaueHMUe TeHETHKU B pa3paboTke Mpobiem OXpPaHBI IIPUPOJIEI, 3PABOOXPAaHEHHS,
MEIUIIMHBL, CeJILCKOro X034icTBa. [IpakTudyeckoe 3Ha4eHNE TEHETHKHA.

I"Meuzgens — OCHOBONONIOKHUK TEHETUKH. METO TIeHeTHYEeCKOro aHaiusa, paspaboTaHHBII
I"Mennenem. ['enernyeckas cumpouka. ITpaBuia 3amucu cxem CKpeIlUBaHus.

Hacnenosanue npu MOHOrHGpuaHOM CKpermuBaHuy. JIOMUHAHTHBIE pelieccuBHBIE NTpu3HaKu. [lepBorii
3aKoH Menzens - 3aK0H emHO00pasys rubpPUIOB NIEPBOTO NOKOMEHHS. BTOpoii 3akon MeHmeNs - 3aKoH
pacuenyienus. [IpaBuio 9ncToTs! ramer. L{uToNnOrnyeckie OCHOBBI PACIIENIeHUs TPH MOHOTUOPHIAHOM
ckpemuBanuy. CTaTHCTUYECKUIT XapakTep paciienieHus.

Iomstre o renmax m amnensx. @eHoTun U reHoturn. ['OMO3MroTa W reTeposuroTa. Pacmennenue npH
BO3BPaTHOM ¥ aHAJIM3UPYIOIIEM CKPEIIMBAHHUM.

Hacnenosanne npu muruGpumsom ckpeiumBanuu. HesaBucumoe KOMOHHHPOBAaHME HE3ABHCHMBIX nap
PU3HAKOB - TpeThii 3akoH Menjens. [{uTonornyeckue OCHOBbI HE3ABUCHMOTO KOMOHHUPOBAHHMS nap
NPU3HAKOB.

3-4. Bsaumodeiicmeue annenvublx u HeanienbHolx 2eH06. (24.)

HacnenoBanue npu B3auMosieHCTBUM alyieNIbHBIX TEHOB. Homunuposanue. HernonHoe noMHHUpOBaHKE.
Komomuunposanue. CBepx 10MUHHPOBaHHE. MHOKECTBEHHBIN A/LIETU3M.

Bsaumozeiicteue mHeamnenbHblX reHo. HoBoo6GpazopaHms npu  ckpemmBanun. OcobGeHHOCTH
HACJIeIOBAHMA ~ KONMYECTBEHHBIX — Npu3HakoB.  KommmumenrtapHocts.  Omumcras.  [lonumepus.
MuoxecTBeHHOe faelcTBHE TeHOB. [IpuMepsl MHOXKECTBEHHOrO J€HCTBUS TeHOB. BO3MOYKHBIE
MEXaHM3MBI O0BSCHEHHS 3TOTO sBJICHHs. [ €HOTHII KAk LeN0CTHAS HCTOPUUECKH CIIOKMBILASCS CHCTEMA.
5-6. Xpomocomnas meopus nacnedcmeennocmu. (2u.)

SIBeHue CuemIeHHOro HAC/eNOBaHUs M OTPAHMYEHHOCTh TPETHEro 3aKoHa MeHmens. 3HaueHme pabor
T.I''Moprana u ero ImKOJBl B W3y4eHHWM SABICHHS CLEILUICHHOTO HACIEIOBAHMS. Kpoccunrosep, ero
Ouonoruyeckoe 3Hauyenwe. I'eHeTMYECKHE KapThl XpOMOCOM. OCHOBHBIE MOJIOKEHHS XPOMOCOMHOM
Te€opun HacIeACTBeHHOCTH. Bkuazy mkonst T.'Moprasa B pa3spaGotky XpoMOCOMHOH TeopHH
HaClIe[ICTBEHHOCTH.

7-8. I'enemuxa nona. (24.)

I'enernka moma. Tlepsuunble M BTOpHYHBIE MONOBbBIE MPU3HAKM. XPOMOCOMHAS TEOPHUS OnpefeneHus
noja. I'oMorameTHbI U rereporamerHsil noi. Tumel ompenenenus mona. MexaHusm HoafepKaHus
COOTHOIIEHHA 110J10B 1:1. Hacnenopanue npu3HakoB, CHEIIEHHBIX C ITIOJIOM.

9-10. 3axonomeprocmu uzmenuusocmu. (24.)

M3menunBocTs. Knaccudukaiys U3MeHUYMBOCTH ¢ MO3UIIHIA COBPEMEHHOM MeHEeTHKH.

Derotunuyeckas (MoaM(UKANMOHHAS ¥ OHTOrEHETHYEeCKas) H3MEHYMBOCT. Hopma peakuuu u ee
3aBACHMOCTb OT reHoTHNa. CTaTHCTHYECKME 3aKOHOMEPHOCTH MOAM(DUKAIMOHHON HM3MEHYUBOCTH:
BapHﬂ.IH‘IOI'IIIIJIﬁ P M BapAaanuoHHaAg KpuBpaA.

I'enotunuveckas (KOMOMHATHBHAS M MYTalMOHHAs) M3MEHUMBOCTH. 3HAYEHHe KOMOHHATHBHOI
M3MEHYMBOCTH B OOBACHEHWM 5BOIONMOHHBIX IPOLECCOB, CEJIEKUUM OPraHU3MOB. MyTalMOHHAas



M3MEHYMBOCTE, €€ BUABL. MyTanuu, ux npudamHel. Knaccubukauus myranumit mo XapakTepy HU3MEHEHHS
FEHOTHIIA (TEHHBIE, XPOMOCOMHBIE, T€HOMHBIE, uuTonIasmMarnyeckue). IlocnencTeus BiusHus Myrarenos
Ha OpranusM. Mepel 3almThl OKpysKaoIIel cpesl ot 34rpA3HCHUS MyTareHaMu. 3aKOH rOMOJIOTMYeCKUX
PSI0B B HAceICTBeHHOH n3mMenunBoct. H.M.Bapuioga. OKCIepUMEHTAIBHOE TOJTyYeHne MyTaluii.

11. I'enemuxa uenosexa. (2u.)

I'enetnka uenoBexa. UemoBek kak 06BeKT FCHETHYECKUX MCCeoBauuil. MeTomsl m3ydenus
HACJIEICTBEHHOCTH 4eIOBEKa: TeHeaTOrHyecKHi, OMM3HEeNOBEI, OUTOr€HETHYECKUH, THOpHan3aims
COMAaTHYECKUX KIIETOK.

Hacnencrennsie 6omesnn, wux PaclpOCTpaHeHNEe B NOMyJALMIX 4YenoBeka. Mepbl HpodurakTuky
HaCJIeAICTBEHHEIX 3aboneBanuii 4enmoseka. Bpennoe BimsHue AJIKOTO/Isl, HUKOTHMHA M HAPKOTUYECKHX
BCIICCTB HAa HACICACTBEHHOCTb WYeNOBeKa. MemMKo-reHeTHYeCcKoe KOHCyNbTHpOBaHue. Kpurtuka
PACHUCTCKHX TEOPHH C MO3UIUH COBPEMEHHOMN e HeTUKH.

OcHoBHEIE _noHATHS. ['eHeTHKA. I'nbpunonornyeckuit meron. HacnencTBeHHOCTS. M3meH4YHBOCTE.
Annens. ANbTepHATUBHBIE NpPU3HAKU. [eHOTHI. DeHOTHIL I'eteposurora. T'omosurora. T'uGpup,
JloMUHAHTHBIA npusHAaK. PelieccUBHbII NpU3HaK. AHQIM3UPYIOIEe CKpeluBaHue. BosBparthoe
CKpemmuBsanue. Jlurereposurora. [lommruGpuanoe ckpemuBanue. KommiumeHtapHoe neficTBue reHos.
Onucrtas.  [Tomumepus. [IneitoTponus.  MHOXecTBeHHBIT  ayTensm. Konomunuposanue.
Ceepxnomunuposanue. Henosmoe fomuHupoBanue. CuenneHHoe HaciaenoBaHue. [PyNMbl clemneHus.
Kpoccunrosep. Kpoccosepubie u HEKPOCCOBEPHBEIC rameThl. AyTOCOMBL. ['eTeporamerTHsiii o
l'omoramersbiii mon. Crhemiennoe ¢ mosom HacnenoBanue. DeHOTUNMYECKAS H3MEHYHMBOCTE.
Monudukaiponnas U3MeHUHBOCTS. Bapuanta. Bapuarmonnstit psia. Bapuauuonnas kpusas. Hopma
peakumu.  OHTOTEHETHYECKas W3MEHUMBOCTb. | eHOTHIMYecKas M3MEHYUBOCTh. MyTarnuonnas
U3MEHYMBOCTE. MyTanuu. Mytarensr. ['ennbie MyTauuu. ['eHoMHBIe MyTauuu. XpoMocoMHBIe MyTalHH.
Kombunatusuas usMeHUMBOCTD. [uTonnasmMatuyeckas U3MeHUMBOCTh. CHOHTAHHLIC MyTalliu.
Jletasnbnple MyTaumu. 3aK0H rOMOTOrHYECKUX PSI0B B HACIIEICTBEHHOIT M3MEHUYMBOCTH.

I'enetnxa wenosexa. HaciencTBeHHble 60Je3HM. AnbOuHM3M. BiM3HenoBeni MmeTo. I'emounus.
['ubpuamsanus comaTHueckux KieTox. Menuko-reneTudeckoe KoHcynbTHpOBaHHMe. 1OMMIAKTHIINL.
IonynsuuonHEI MeTo.

MesxnpeamerHble cBS3M. DKOIOTHS. Oxpana NpHPOJIEI OT BO3AEHCTBHS XO3SHCTBEHHOI JEATEIIBHOCTH
denoseka. Teopus sBomonuu. 3HAYEHHE W3MEHYMBOCTH B spomonuy. @usuka. HoHusupyromee
U3My4CHHE, MOHATHE O 103€ M3IYYEeHHS W OHOJOTMYECKON 3ammuTe. XUMMUSL. Oxpana npupoasl ot
BO3/ICHCTBUS XMMHYECKHX TIPOU3BO/CTS.

Heopraunyeckas xumus. Oxpana HPHUPOZABI OT HEraTUBHOTO BO3JCHCTBUA OTXOIOB XHMUUECKHX
npoussoAcTs. dusuka. PenTreHosckoe usnyuenue. ITomstie o 1103¢ M3JIy4YeHuss U OUOIOruuYeckoit
3aluTe.

Paznen 4. OcHOBBI reneanornu. 5 yacos

INonsiTe o ponocnosroit. Uctopus PasBUTHA reneanoruu. IIpeamer u 3anaun rereanoruu. CTaHOBIEHHE
M3Yy9CHHA  pOMOCIOBHOW B Poccun. «BapxaTHas Kuuray. CoBpemeHHBIE METOAMKH M3yuYeHHUs
POIOCIIOBHOM.

Ponocnosuroe apeso. Bumsr pogocioswmii: BOCXOASIINE, HUCXO/IAIINE, CMELIIAHHBIE, MYXCKHE U

KCHCKHE  pozocnosus. IlpaBuia cocraBieHust rpadudeckoro M300paKEHUsT POMOCTOBHOM. THIIbI
HacJIeI0BaH S

TIPU3HAKOB: ayTOCOMHO — IOMHHAHTHBIH, ayTOCOMHO — PELIECCHBHBbII, penieccuBHbI X —

CIEIMJIEHHBIN, TOMAHAHTHBIN X — CHEIUICHHBIN, Y — CLENIEHHBIH, UITH TrOJTAHIPUYECKHI.

IIpakTuueckoe 3austue. Cocrapnenue POZIOCTIOBHI CBOEH CEMBH, HCIIOJIB3Ys O(HIMATBHDIC I
Heo(HLMATbHEIE TOKYMEHTEL.

Perenne 3ana o teme: «Ananus pogocioBHbIXY.
3auém no kypcy «Pewenue Guonozuneckux 3a0ay ¢ xode noozomoeku k EI'3y - | yac.

MarepuanbsHo-Texunueckoe ofecrneuenme NPorpaMmal
OpraHusalMoHHbie  YC/IOBHMA,  MO3BOJIAIONIIE peanu3oBaTe  COOEp)KaHWE  JIOIMOJIHUTELHON
obpasoBarenbHOil nporpammsr «Bronorus B 3amadaxy [IpearonaraoT Hajiuuie 00OpyIOBaHUs LEHTpa
«Touka pocra»: - nuumpposas n1aboparopuss no GHONOTMM; - IOMELIeHus, YKOMILIEKTOBAaHHOTO



CTaHAAPTHBIM  y4eOHBIM  00OpymOBaHHEM U  Mebelbro (mocka, mapTel, cTynbs, mKagpwl,
5MeKTpoobecrieyeHre, pPakoBHHA C XOJIOIHOM BOZIOTIPOBOJIHOM BOJOH); - MHKpPOCKON IM(POBOii; -
KOMIUIEKT — MOCYIBI M 00DOpYNOBaHMA JUIi YYEHUYECKHMX ONBITOB, - KOMIIIEKT repbapues
ACMOHCTPALMOHHBIH; - KOMIUIEKT KOJUICKIMH JI€MOHCTPALHOHHBIH (mo  pasHeIM Temam); -
MYJIBTUMEIMHHOTO 000pynoBaHus (KOMIIBIOTEpP, HOYTOYK, MPOEKTOP, (Idll- KapThl, 3KpaH, CpenCTBa
TCIEKOMMYHUKAUMK (JIOKaJIbHBIE HIKOJBHBIE CETH, BBIXOJ B uHTepHET). Jlumaktuueckoe obecreyenye
TIPEAIONAracT HAJIMYNE TEKCTOB Pa3HOYPOBHEBBIX 3a/IaHMii, TEMAaTHUECKUX TECTOB IO KaKJIOMY pasieny
TEMBI, MHCTPYKIIHFi ISl BBINONHEH!S TPAKTHYECKUX paboT.

Cnucok TuTepaTyphl A5 yuUHTeN:

1. Buonorus. O6mas 6uonorus. 10-11 knacchL J.K.Bensien

2. buonorus. Obmast 6uonorus. ITpoduibHbI yposenb. 10-11 kmaccel. B.B.3axapos, C.I.MamoHTOB,
H.W.Conun, E.T.3axaposa, usn. JIpoda, 2006 rox.

4. I'otoBumcs k EI'D. O6was 6uonorus. B.H.®pocuw, B.1.Cusornasos, uzx. Jlpoda, 2008 rox.

5. buonorus. EI'3. 2009. Camoe moJTHOE U3aHHe THIIOBBIX BapUaHTOB peanbHbIX 3aganuit. ®UIIN. Uzn.
Actpens, Mocksa, 2009.

6. Pasjarounslii MaTepra TPEHMPOBOYHBIX TECTOB, TOTOBMMCS K NPAKTHYECKOMY 2K3ameHy. Buonorus,
EI'D, E.JI.XKepebuosa, Tpuron, Caukt- ITetepOypr, 2008

Cnncok aTEpaTyphl A8 yuammxes:

1. Becy ET'D ot A 1o 51. Buomorus B cxemax u tabmunax. 11 Kiace. [O.[lep6arteix, Poctos - Ha - Tony,
u3j. @enuxc, 2009.

2. buonorus. C6opHuUK 3amanuit wis noarotorku Kk EID. 2009- 2010, PoctoB - Ha - Jlony, u3a. Jlernos.

3. Buonorus. EI'3-2009 -2010, Tectss, ®I'Y, Mocksa

4.Y4yeOHO-METONNYECKHH KOMIUIEKC. BHOIOrMSL. EI'D, 2010, A.A.Kupunenko, C.!.KonecHUKOB.
Ioarororka k EI'-2010, PocTos - Ha - Hony, uzn. Jlernon, 2009 rox.

5. Bemyckroii sx3amen, C.I"MamonTos. Buonorus. Marepuaisl s MOArOTOBKH K EI'D, u3n. Ipoda,
Mockga-2008.

1. Multimedia — monzepika kypca «o6mas 6uonorusy

2. Otxpertas 6uonorus (epcus 2,6). Gusuxon, 2006

2. «Kupunn u Meboanit. 10 k1. O6mmas 6uonorusy

3. «Kupuin u Medonuii. 11 k. O6mias 61omorusy

4. OcHoBel 061elt Guonoruu, 9 Kacce («1C:O6pazoBanuey, 2007)

5. Buonorus, 10 knacc («1C:O6pa3zoBanuey, 2008)

6. DnextpoHHbIe yue6uuKU A.B.ITumenosa

7. ABropckue mudpoBsie 06pazoBaTebHBIE pecypchl

8. llpyrue DOP na ycmotpenue yuuress

HuTepHeT-pecypcsl

L. http://www.eidos.ru — Diioc-IeHTp AUCTAHIMOHHOTO obpasoBaHus

2. http://www.km.ru/education - Vue6usie Marepuas u cnoBapu Ha caite «Kupumr u Medonuii»

3. http://school-collection.edu.ru/catalog/search - Emunas xomrexims HU(PPOBBIX  06pa3oBaTELHBIX
pecypcos

4. http://window.edu.ru/window/ - exunoe oxHO mocTyna K obpasoBare/bHBIM pecypcam MHTEpPHET Mo
Buomoruu.

5. http://www.5ballov.ru/test - Tect s abUTYpUEHTOB IO BCEMY IKOMBHOMY KYPCY GHOJOTH.

6. http://www.vspu.ac.ru/deold/bio/bio.htm - TenexoMMyHHKaMOHHEIE BUKTOPMHBI 10 OGHONOrUM -
SKOJIOrMHM Ha cepBepe Boponeikckoro yHuBepcuTeTa.

7. http://chashnikil.narod.ru/uchutil45.htm - Karamor ccsuiok Ha obpasoBarensHble pecypebl MnTeprera
1o paspaeny "buosorus".

8. http://ic.krasu.ru/pages/test/005.html -tecTsi o 6Guonoriy.

9. http://www.kokch.kts.ru/cdo/ - TectupoBarme On-line o Guonoruu Mg ygamuxces 5-11kmaccos.

10.  [lpyrue untepret- pecypch Ha YCMOTPEHHE YYMUTENS U 00yYarommxcs



