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IHosicHuTEeNLHAA 3ANIUCKA
[Iporpamma pa3paboTaHa B COOTBETCTBUU C:

. ®denepanbHbiM 3akoHOM OT 29.12.2012 No 273-®3 "OO6 obpaszoBanmu B Poccuiickoii
Oenepanun";
. [Topsiaxom opraHu3aluy U OCYIECTBICHUS 00pa30BaTEIbHOM JIEATETbHOCTH IO OCHOBHBIM

0011e00pa3oBaTeIbHBIM ITPOTpaMMaM — 00pa30BaTEIbHBIM IMPOTPaMMaM HAa4YaJIbHOTO OOIIEr0, OCHOBHOT'O
o0Iero u cpeaHero oOmero oopa3oBaHMs, YTBEPXKIECHHBIM IMPUKa3oM MUHHUCTEpPCTBA 00pa3oBaHUS U
Hayku Poccuiickoit @enepaunu ot 30.08.2013 Ne 1015;

. @denepalibHBIM TOCYAapCTBEHHBIM O0Opa30BaTEIbHBIM CTaHAAPTOM HayajibHOrO OOIIETo
00pa3oBaHMsl, YTBEP)KIACHHBIM MpUKa30MMuHUCTEpCcTBAa 00pa3oBaHus 1 Hayku Poccuiickoit deneparyn
ot 06.10.2009 Ne 373, ¢ u3MeHEHHUsIMU, BHECEHHBIMH IIPHUKa30M MuHHCTEpCTBA 00pa30oBaHUs M HAyKH
Poccuiickoit ®@enepanuu ot 31.12.2015 Nel576;

. ®denepalibHbIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOLIETro
o0Opa3oBaHMsl, yTBEPKICHHBIM, MpuKazoMMuHUCTEpCTBA 00pazoBaHus u Hayku Poccuiickoii @enepannu
ot 17.12.2010 Ne 1897, ¢ u3MeHeHUsIMHU, BHECEHHBIMH MPUKa30M MUHUCTEPCTBA OOPA30BaHUs U HAYKHU
Poccuiickoit ®enepartun ot 31.12.2015 Nel577;

. @denepalibHbIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CpPEIHEro OOIIero
00pa3oBaHMs, YTBEPKACHHBIM TpUKa3oMMHHHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoii Denepanun
ot 17.05.2012 Ne 413, ¢ u3MeHEeHUsAMHU, BHECEHHBIMU MPHKa30M MUHHCTEPCTBA 00pa30BaHUsS U HAYKU
Poccuiickoit ®enepartuu ot 31.12.2015 Nel578;

. VueonrM mranoM IIkoner;

. [TpumepHO#l mporpaMMol JTUCHUIUIMHBL, YTBEPKACHHOH MMHUCTEpCTBOM 00pa3oBaHUs U
Hayku Poccutickoit deneparuu (Wi aBTOPCKON ITporpamMme, MpoIIeanield SKCIepTu3y 1 arpoOaluio;

. ®denepalibHbIM MEpeUHEM YUEOHUKOB, YTBEP)KIEHHBIX, PEKOMEH/I0BAHHBIX (JOMYIIEHHBIX)
K HCIHOJB30BaHHIO B 00pa30BaTENIbHOM Ipoliecce B 00pa30BATENBHBIX YUPEXKICHHUIX, PEATU3YIOMINX
MPOrpaMMBbI 00111ero 00pa3oBaHUsl.

[Ipennaraemasi mporpamMma sIBJISIETCSI JIOTHUECKUM TPOJIOJDKEHUEM TMPOTPaMMBbl IO OHMOJIOTHU
OCHOBHOM mmkonbel (5-9 kiaccel), pazpaboranHoit B. B. Ilaceunukom, B. M. Ilakynosoii, B. B.
JlatrommnbiM, P. JI. Mamem. ba3oBeiif ypoBeHBb CTaHAapTa OpUEHTHUPOBAH Ha (OPMHPOBAHHUE OOIIEH
OMOJIOTMYECKON TPaMOTHOCTH M HAYYHOTO MHpPOBO33peHHs oOydaromuxcs. Kypc «OoOmas Ouonorus»
3aBeplIaeT u3ydeHue Ouoyornu B OO0IIe0Opa3oBaTENbHBIX yupekaeHusx. OHa mpu3BaHa 00OOMIUTH
OMOJIOTUYECKHE 3HAHWS, WMEIOIHECS Yy y4alluxcs, yriayOuB WX 10 TOHUMaHUs OWOJIOTHYECKUX
3aKOHOMEPHOCTEM, COBPEMEHHBIX TEOPUI, KOHLIENIUN U YUYEHHUI, a TAK)KE MTOKA3aTh MPUKJIAJHOE 3HAYEHUE
OHMOJIOTHH.

Pabouas mporpaMmma coxpassieT TpaJulluud Y4eOHOTO MpeaMeTa U BMECTE C TEM TMOJHOCTHIO
OTpa)kaeT OCHOBHBIE UJIEU U MPEMETHBIE TEMbI CTaHIapTa 00pa30BaHUs MO OMOJIOTUH, IPEICTABIISAS €T0
Pa3BEPHYTHIN BapUaHT C KPAaTKUM PACKPBITHEM pa3/IeNIOB U MPEIMETHBIX TE€M, BKIIOUas PEKOMEHIYEMbIH
nepeyeHsb JIabopaTOPHBIX U MPAKTUYECKUX paldoT.

Conepkanue  TporpamMmbl  COPMHUPOBAHO Ha OCHOBE MPUHIIUIIOB:
COOTBETCTBHS 00pa30BaHMs MOTPEOHOCTSIM OOIIECTBA; yU€Ta EIUHCTBA COACPKATEILHON 1
MPOLIECCYaTbHOU CTOPOH O0YUEHHSI; CTPYKTYPHOTO €AMHCTBA COAECPKaHUS 00pa30BaHuUs HA Pa3HBIX
YPOBHSX €ro (POpMHUPOBAHUS.

B xypce BaxkHOe MECTO OTBOAMUTCS  (OPMHUPOBAHUIO
€CTECTBEHHOHAYYHOI'0O MUPOBO33PEHUS U IKOJIOTHYECKON KYJIbTYphl ydamuxcs. IMeHHO o3Tomy,



HapsAIy C OCBOCHUEM 0011eOMOIOTHYECKUX TEOPH, U3y4YEeHHEM CTPOCHUSI OMOIOTHYECKUX CUCTEM
Pa3HOT0 paHra U CYIHOCTH OCHOBHBIX OMOJOTHYECKHUX IMPOILECCOB, B IPOrpaMMe yJeIeHO CephE3IH0E
BHHUMaHHE BO3MOKHOCTH HCIIOJIb30BAHUS MTOJIYY€HHBIX 3HaHUN B IOBCETHEBHOM YKU3HU I PEILICHUS
MIPUKJIAIHBIX 3a7a4.

[TporpamMmMa BKJIIOYAET BCE OCHOBHBIE pa3/Ieiibl U TEMBI, H3y4aeMbI€ B CPETHEH
o01ieo0pa3oBaTeabHON MIKOJIE, MPEAYCMATPUBAET U3YUCHUE YUAIIUMHCS TEOPETUUECKUX U MPUKIIATHBIX
OCHOB Ouosoruu. B Hell HalLIU OTpaskeHre MPoOIeMBbl, CTOSAIIUE B HACTOSIIEE BpeMs Iepe]]
OMOJIOTMYECKOI HayKOH, pelieHre KOTOPBIX HAIIPABJICHO Ha COXPAaHEHHE MPUPOIBI U 310POBbsI YEJIOBEKa .
Jliia mproOpeTeHuns: IpakKTUYECKUX HABBIKOB U MOBBIIICHUS YPOBHS 3HAaHUN IPOrpaMMoOii
[IpelyCMaTpUBAETCs BHIIMOIHEHHE Psijia Ja00paTOPHBIX U MPAKTUYECKUX padoT.

Pabouas nporpamma opreHTHpPOBaHa Ha UCIOJB30BaHUE YUeOHUKA:

A.A. Kamenckuii, E.A. Kpukcynos, B.B. [Taceunuk «O61mast 6uosorusi. 10-11 knacey YueOHUK 1is
obmeoOpazoBarenbHbIX yupexacauit. — M.: JIpoda, 2018-368c.; a Takke METOAMYECKOTO MOCOOUS IS
yuaurens: B.B. [laceunuk « Paboune nmporpammer. M: Ipoda,2015

Ha u3yuenun 6unonoruu B 10 kiacce orBoautes 1 yac B Henento, 34 yaca B roj

I[Inanupyemble pe3yJibTaThl H3yUeHHUs Y4eOHOT0 Kypca.

JInuHoCcTHBIE, MeTanpeIMeTHbIE U NIPeAMeTHbIE Pe3yIbTAThl 0CBOEHHUSI YHeOHOI0 NpeaMeTa
Buogorus, kypca «Oo6mas 0uosiorus»

JIn4yHOCTHBIC PC3YyJIbTAThI:

. peanu3anys 3TUYECKUX YCTAHOBOK IIO OTHOIICHUIO K OHOJIOTMYECKUM OTKPBITUSM,
UCCIIEIOBAaHUSAM U UX pe3yjbTaTaM NPU3HAHUS BBICOKOM IIEHHOCTH »XU3HU BO BCEX €€ IMPOSBIICHUSX,
3JI0POBBS CBOETO U APYTUX JIOJEH,

. peanu3aliy yCTaHOBOK 3/J0POBOT0 00pa3a >KU3HHU;

. c(OPMUPOBAHHOCTH TO3HABATEIbHBIX MOTHBOB, HAIIPaBJICHHBIX HA IOJYy4€HHE HOBOTO
3HaHUS B 00JIaCTM OHMOJOTMHM B CBS3M C Oynymiedl IesTeNbHOCThIO WM OBITOBBIMM IpOOJIEMaMHu,
CBSA3aHHBIMH C COXPAaHEHHMEM COOCTBEHHOIO 3JI0pOBbS UM  DKOJOTMYECKOM  0€30macHOCTHIO
MeTtanpeameTHble pe3yiabTaThl:

. OBJIAJICHUE COCTABIISIIOIIMMH HCCIIEN0BATENBCKOM U NMPOEKTHOM AESTEIBbHOCTH, BKIIIOUAs
yYMEHHsI BUAETH MpoOJeMy, CTaBUTh BONPOCHI, BBIABUTaTh TMIIOTE3bl, JaBaTh OIpPENEICHUS MOHATHUSM,
KJaccu(uuupoBaTh, HaOMI0AaTh, HPOBOJUTH HSKCHEPUMEHTHI, JejaTb BBIBOABI M  3aKIIOYEHU,
CTPYKTYpUPOBATh MaTepual, 00bICHUTD, T0KA3bIBATh, 3AIMIIATh CBOM WU YMEHHE paboTaTh C pa3HbIMU
HMCTOYHUKAMH OMOJIOTHYECKON HH(POPMAIIH:

. HaXO/JUTh OMOJOTMYECKYI0 MH()OPMAILMIO B Pa3IMYHBIX HCTOUYHUKAX, AHAIM3MPOBATH U
OlLIEHHMBaTh HMH(OpPMaINIO, MPeoOpa3oBbIBaTh MH(GOPMALIMIO U3 OJHOW (POPMBI B JPYryl0 CIIOCOOHOCTH
BBIOMpATh LIEJI€BBIE U CMBICIOBBIE YCTAHOBKH B CBOMX JEHCTBUSIX M MOCTYNKAX MO OTHOLIEHUIO K KUBOU
IIPUPOJIE, 30POBBIO CBOEMY M OKpysKaromux I[IpenMerHblie pe3yibTaThl:

. .B mo3naBarensHOM (MHTEIIIEKTYaIBHOM) chepe:

. XapaKTepUCTHKA COJIEPKaHUs OMOJIOIMYECKHX TeOpUi (KJIeTOYHAsL, IBOJIIOIMOHHA 51
teopus Y. JlapBuHa),;

. yuenust B.W. Bepnazackoro o 6uocdepe;

. 3akoHOB ['. MeHensi, 3aKOHOMEPHOCTEN U3MEHYNBOCTH;

. BKJIQJIa BBIJAIOIIMXCS YYEHbIX B pa3BUTHE OMOJIOTMUYECKON HAyKH BBIJCIICHHUE

CYUIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTEIHHOW U KUBOTHOM, MOJOBBIX U
COMAaTUYECKHUX, JOAJIEPHBIX U SAIEPHBIX; OPTaHU3MOB: OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX;



. BHJIOB, YKOCUCTEM, Onochepsl)u mpoieccoB (0OMEH BEIIECTB U DHEPTUU, PAa3MHOKECHHE,
JeTICHUE KJIETKH, OIUIOJOTBOPEHHUE, ACUCTBUE €CTECTBEHHOr0 0TOOpa, 0Opa3oBaHuE BUAOB, KPYTOBOPOT
BEIIECTB) OOBSICHEHHWE poJid OHOJOrMH B (OPMHPOBAHMU HAYYHOTO MHUPOBO33PEHUS, BKJIala
OMO0JIOrNYECKUX Teopuil B HOpMUpPOBaHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHBI MUPA;

. OTPULATENILHOTO BIIMSHUS AJIKOIOJIsl, HUKOTMHA, HApKOTMYECKHUX BEILECTB Ha pa3BUTHE
3apoJiblllIa YEJIOBEKAa; BIMSHHE MYTareéHOB Ha OpIaHU3M YEJIOBEKa; SKOJIOTMYECKUX (DAaKTOpOB Ha
OpIraHU3MBI;

. IPUYMH  HBOJIIOLMUHM, HW3MEHSAEMOCTH BMJOB, HAapyLIEHUH pa3BUTHS OPraHHU3MOB,
HACJIEICTBEHHBIX 3a00JI€BaHN, MyTalliil IPUBEICHHUE JOKA3aTEIbCTB (ApryMEHTAIH) €IMHCTBA )KUBOH U
HEXXUBOW MTPUPO/IbI, POJICTBA )KUBBIX OPraHU3MOB U OKPY’KAIOLLEH CPEIbl;

. HEOOXOMMOCTH  COXPAHCHHS  BHJIOB  yMEHHE  IOJIb30BAaThCA  OMOJOTHYECKOU
TEPMHUHOJIOTUEW U CUMBOJIUKOM.

. peIIeHue JIEMEHTAPHBIX OMOJIOTMYECKUX 3a7a4;

. COCTABJICHHE DJIEMEHTAPHBIX CXEM CKPEIMBAHMS M CXEM IepeHOCca BEIICCTB U YHEPTUU B

sKOcHUCTeMax (LeTH MHUTaHUs) ONMUCaHue 0CO0ei BUAOB MO MOP(HOIOTHIECKOMY KPUTEPHUIO BBISBICHUE
W3MEHUYUBOCTH, MPUCIOCOOTICHUI OPraHu3MOB K Cpelie OOMTaHUSI CPaBHEHHE OMOJIOTUYECKUX OOBEKTOB
(XuMHYecKuil cocTaB TeJ )KMBOW U HEKUBOM MPUPOJIbI, 3aPOJIBIIIN YEJIOBEKA U IPYTHX MIICKOMHUTAIOIINX,
IIPUPO/IHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI) U (POPMYIMPOBKA BHIBOJIOB HA OCHOBE CPaBHEHMUSI.

. B 1IeHHOCTHO-OpUEHTAIIMOHHON cdepe: aHau3 U OIEHKA Pa3IMYHBIX TUIOTE3 CYINIHOCTH
KU3HU, TPOUCXOXKICHUS KU3HH U YeIIOBEKa, TTI00aIbHBIX SKOJOTHYECKUX MPOOJIeM U MyTel UX peleHus,
MOCIEACTBHI COOCTBEHHO NEATENILHOCTH B OKPYXKAIOIIEH Cpe/ie OlEHKa dTUUECKUX aCIIEeKTOB HEKOTOPHIX
UCCIIEIOBaHUM B 00J1aCTH OMOTEXHOJIOTUH (KIIOHUPOBAaHUE, UCKYCCTBEHHOE
OTUIOZIOTBOPEHUE)

. B cdepe TpymoBoil mesTensHOCTH: OBIAJACHHE YMEHUSMU U HaBBIKAMH TIOCTAHOBKHU
OMOJIOTMYECKHUX IKCIEPUMEHTOB U 00BICHEHUE UX PE3YIbTaTOB

. B chepe pusnueckoii nestenpHocTr: OO0OCHOBaHWE M COONIO/IEHUE Mep TPOGUIAKTUKU
BHUPYCHBIX 3a00JI€BaHU, BPEAHBIX IPUBBIYEK (KypeHUE, aJIKOT0JIN3M, HAPKOMaHUs) PaBUJl IOBE/ICHNUS B
MPUPOIHO cpene

. OCHOBY CTPYKTYypUPOBaHHUS COJIEPKaHUS Kypca OMOJIOTUU B CPEIHEH IIKOJE COCTAaBIISIOT
BEIYyIIUE CUCTEMOOOPA3YIOIUe UJIEU — OTIMYUTEIbHbIE OCOOCHHOCTH KHBOW MPHUPOJIBI, €€ YpOBHEBas
OpraHu3alys U HBOJIIOLUSA, B COOTBETCTBUM C KOTOPBIMHM BBIJEIEHBI COJEpKAaTelIbHbIE JIMHUM Kypca:
buonorus xak Hayka; Metoasl HayuHoro no3Hanust; Kinerka; Opranusm; Bung; DxocucreMsl.

. B pe3ynbrate n3yuenust 6uonoruu Ha 6a3oBoM ypoBHE B 10 Ki1acce yueHUK JOJKEH 3HATh
/TIOHAMATh

. OCHOBHBIE MTOJIOKEHUSI OMOJIOTHYECKUX TEOpUH (KJIeTOUHAsl, XPOMOCOMHas );

. CYIIHOCTh 3aKOHOB I. Mennens, 3aKOHOMEPHOCTE  W3MEHUYHUBOCTH;

CTpPOEHHE
OMOJIOTMYECKUX O0OBEKTOB: KJIETKH; T€HOB U XPOMOCOM;

. CYITHOCTh OMOJOTHYECKHX MPOIECCOB: Pa3MHOXKEHUE, OIIJIOJOTBOPEHHE,

. BKJIJT BBIJJAIONIMXCSl YUCHBIX B Pa3BUTHE OMOJIOTHUECKON HAYKH;

. OMOJIOTHYECKYI0 TEPMUHOJIOTHUIO I CHMBOJIHKY

. yMETb OOBSCHSTH: POJb OHOJOTHUH B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS; BKIA]

OMOJIOrMYecKUX Teopuil B GOPMUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYUYHOM KapTHHBI MUPA; €IUHCTBO
YKUBOMU M HEXKUBOU MPUPOJIBI, POJACTBO KUBBIX OPraHU3MOB; OTPUIIATEIILHOE BIUSIHUE aJIKOT0JIsl, HUKOTHHA,
HapKOTUYECKUX BEIIECTB HA PAa3BUTHE 3apOAblllla YEJI0BEKa; BIUSHUE MyTarecHOB Ha OPraHU3M YEJIOBEKa,
HKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI; B3aMMOCBSI3U OPTaHU3MOB U OKPYKAIOMIEH Cpebl; MPUYNHBI
HapyLICHUH pa3BUTHS OPraHU3MOB, HACIIEJCTBEHHBIX 3a00JIEBaHUN, MyTallMii, peniaTh >JeMEHTapHBIE



OMOJIOTMYECKHE 3aJauM; COCTaBISATH OJJIEMEHTApHbIE CXEMbl CKPEIIMBAHUSA; BBIABISATH HCTOUHUKH
MyTareHOB B OKpYXarolleil cpene (KOCBEHHO), aHTPOIOT€HHbIE M3MEHEHHUS B HSKOCHUCTEMax CBOEM
MECTHOCTH;

. CpaBHHBATh: OHMOJOTHYECKHE OOBEKTHl (XMMHUYECKHUH COCTaB TEl >KHBOW M HEKUBOU
MIPUPOBI, Tpolecchl (IojoBoe U Oecroyioe pa3MHOXKEHHE) U JieJaTh BBIBOJbBI HA OCHOBE CPAaBHEHMS,
aHAJIM3WPOBATh U OLIEHUBATH TII00ATBHBIE SKOJIOTHYECKHE TIPOOIEMBI U TIYTH UX PEIICHHS, TIOCTIECICTBUS
COOCTBEHHOM JEATEIILHOCTH B OKPYXKAIOIICH Cpelie;

. HaXOIUTh UH(POPMAIIUIO O OMOIIOTHYECKUX 00BEKTaX B PA3IUYHBIX UCTOYHHKAX (YIEOHBIX
TEKCTax, CIPaBOYHUKAX, HAYUYHO-TIOMYJSPHBIX HM3AAHUSX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, pecypcax
WuTepHeT) U KpUTUYECKH €€ OLICHUBATD;

. UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHWA M YMEHUS B MPAKTUUYECKOW JEATEIbHOCTH U
MMOBCETHEBHON IKHM3HU IS COOMIONCHUS Mep MNpO(HIAKTUKH OTPaBICHUHN, BUPYCHBIX M JPYTUX
3a00JICBaHUM, CTPECCOB, BPEIHBIX MPUBBIYCK (KypEHHUE, AIKOTOJIM3M, HAPKOMAHHUs);

. MPaBWJI MOBEAEHUS B IPUPOTHON CPELE;

. OIICHKA JTHUYECKUX AaCIEKTOB HEKOTOPBIX HCCIEAOBAaHUN B 00JacCTH OHOTEXHOJOTUU
(KIIOHUPOBaHKE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHUE).

Conep:xanune yueoHoro npeamera «buosorus 10 kiaacc»
Beenenue (34)

buonorus kak Hayka. Mecto OMONOruu B cUCTEME HAayK. 3Haue€HHe OMOJIOTUHU JUIsl MOHUMaHHS
Hay4yHOM KapTuHBI Mupa. CBs3b OMOJOTMYECKMX AMCUMIUIMH C JPYTMMH HayKamH (XUMHEH, (PU3MKOM,
MaTreMaTukou, reorpadmueit, acrpoHomueir u nap.). Mecto kypca «OOmas OWONOTHS» B CHUCTEME
€CTECTBEHHOHAYYHBIX AucHUIUIMH. Llenu u 3anauun kypcea.

JleMoHCTpanus: NOpTPETOB YUEHBIX-OMOIOT0B, cXeMbl «CBsA3b OMOJIOTHH C IPYTHUMHU HayKaMu».

Paznen Nel Knerka (17 u)

[Ipeamer, 3amaun 1 METOIBI UCCIICIOBAHMS COBPEMEHHOM ITUTOJIOTHH. 3HAYEHUE ITUTOJIOTUUECKHUX
WCCIIETOBAHUM I APYTUX OMOJIOTHYECKUX HAYK, MEIUIIMHBI, CEbCKOTO X0351cTBa. MIcTOpUs OTKPBITHS U
n3y4yeHus KieTku. OCHOBHBIE MOJIO0KEHHUS KIETOYHON TEOpHUH.

3HavyeHWE KIETOYHOM TeOopuH [Uisi pa3BuTus Owonorun. KieTka kak eauHUIIA pPa3BUTHS,
CTPYKTYypHasi U (yHKIIMOHATbHAS €TUHUIIA KUBOTO.

XUMHYECKUM COCTaB KIETKM. Boma u japyrue HeopraHMyecKue BEIECTBAa, HUX pOJIb B
KHU3HEICATeNbHOCTH KIeTKH. OpraHuyecKkrue BEIIeCTBA: YIJIEBOJbI, OCNKH, JHIUJLI, HYKIECHHOBBIC
KUCIOThl, AT®, ux crpoeHue U poiab B KieTke. DepMEeHTh, UX POJb B PErYJSLUUUA POLECCOB
KU3HEICSTSIIbHOCTH.

Crpoenne mpoKaprOTHYECKOM KIeTKM. CTpPOE€HHE JyKapuOTHYECKOW KiIeTKH. (OCHOBHBIE
KOMITOHEHTHI KJIeTKu. CTpoeHne MeMOpaH. CTpoeHne u GyHKINH sSApa. XUMUYECKHI COCTaB U CTPOCHUE
xpomocoM. [lurornasma u OCHOBHEIE opraHouibl. X (yHKIMH B KIIETKE.

OcoOeHHOCTH CTpOEHUSI KIETOK OakTepwii, TpuOOB, >KUBOTHBIX M pacTeHWi. Bupycbl u
6akrepuodaru. Bupyc CIT1/1a.

OOMeH BemIecTB U MPEeBpaIICHH SHEPTHH B KJeTke. KatanruTudeckuil XxapakTep peakiuii ooMeHa
BemectB. [lnmactuueckuid u 3Heprerudeckuit oOMeH. (OCHOBHBIC JTalbl JHEPTETUYECKOTO0 OOMEHA.



OTnuuuTenbHble 0COOEHHOCTH MPOLIECCOB KIETOYHOTO AbIxaHus. CrocoObl MOMyYyeHHUS OpraHHMYECKUX
BelIeCcTB: aBTOTPodsl U TeTepoTpodnl. dDotocuHTe3, ero (as3pl, KocMHuueckas poib B Ouocdepe.
XeMOCHHTE3 H ero 3HaueHue B Ouocdepe.

Buocunres 6enkoB. [lonstue o rene. JIHK — ncrounuk renernueckoit uapopmanuu. I'enernueckoit
KoJI. MaTpuuHbIi npuHIMN OuocuHTe3a 6enkoB. O6pa3oBanue u-PHK mo marpune JJHK.
Perynsus 6uocunTesa.

[TonsiTve 0 romeocTase, peryssius NpoLECCOB IPEBPALLIEHHSI BEILIECTB U SHEPTUU B KIIETKE.

JleMoHCcTpanuys: MUKPOIIPENapaToB KJIETOK PACTEHUN U >KMBOTHBIX; MOJEIM KIJIETKH; OIIBITOB,
WLTIOCTpUpYIOMIHX nporiecce porocunresa; moaenu JJHK, mogenu-anmmkanun «CuaTE3 O€IKaY.

JlaGopaTtopHas paboraNe 1 «HaOmroneHue KIETOK pacTeHUH M )KUBOTHBIX I10JI MUKPOCKOIIOM Ha
TOTOBBIX Mperaparax U UX OMUCAHUE.

JlaboparopHas pabora Ne 2 «CpaBHEHHE CTPOCHUS KJIETOK PACTCHHI M )KUBOTHBIX». TeCTHpOBaHUE

Ne 1 no teme: " Knerka".

Paznen Ne2 Pa3smHokeHHMe U HHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB (4 )

CamoBocnpou3BeIeHHE — BceoOIIee CBOHCTBO KHMBOTO. MHTO3 Kak OCHOBa O€CIoyoro
Pa3MHOXKEHHUS U pOCTa MHOTOKJIETOUHBIX OPTaHU3MOB, €r0 (a3bl 1 OMOIOTHYECKOE 3HAYCHHE.

®opmbl pa3MHOXKEHUS OpraHn3MoB. becrionoe pasmMHoxeHue u ero Tumnsl. [lonoBoe pazMHOXKEHHE.
Meiio3, ero Ouosnoruuyeckoe 3HaueHue. Cnepmarorene3. OBorenes. OmnonorBopeHue. OcoOeHHOCTH
OILJIOJIOTBOPEHUS Y IIBETKOBBIX pacTeHUi. buosornyeckoe 3HaueHUE OIIOJOTBOPEHHUS.

[TonsiTue  MHAMBHUIYaJbHOTO  pa3BUTUsA  (OHTOreHe3a) opraHusMoB. JlemeHue, pocr,
nud¢epeHnnanys KIeToK, OpraHoreHes, pa3MHOXKEHHE, CTapeHue, cMepTh oco0eil. OHTOreHe3 pacTeHUH.
OHTOreHe3 >KMBOTHBIX. B3auMOBIMsHME YacTel pa3BHBAOIIErocs 3apojbiiia. BnusHue ¢axkTopoB
BHEIIHEH cpelpl Ha pa3BUTHE 3apojblmia. PocT M pasBuTHE OpraHu3Ma. YPOBHHU INPUCHOCOOJIEHUS
OpraHusma K M3MeHstommMcs ycnoBusaMm. CtapeHue u cmepTh opranuszma. Crneunduka oHTOTeHe3a Mpu
0ecroyioM pa3MHOKECHHUH.

JleMoHCTpauus: TaONUL, WUTIOCTPUPYIOIIMX BUIBI OECIONOr0 U IOJOBOIO Pa3MHOXKEHHUS,
SMOPHOHAJIIBHOTO W TOCTIMOPUOHAJIBHOIO PA3BUTUS BBICIIMX PACTEHUH, CXOJCTBO 3apoAblIIeit
MT0O3BOHOYHBIX )KUBOTHBIX, CXEM MHUTO3a U MEH03a.

JlaGopatopHasi pabota Ne3 «BpIsBIeHHE MPU3HAKOB CXOJCTBA 3apOJbIIIECH YeIoBeKa M APYrHX
MJIEKOIUTAIONUX KaK JOKa3aTeIbCTBO UX POJCTBA»

Paznen Ne3 OcHoBbI reHeTHKH (7 1)

Hcropust pa3BuUTUSL TEHETHKUA. 3aKOHOMEPHOCTH HACJEJOBaHUS NPHU3HAKOB, BbISBICHHbIE [
Mennenem. ['mOpua0oI0OTHYECKU METO ] M3YUYEHHUST HACIICICTBEHHOCTH. MOHOTHOPUIHOE CKpENIMBaHNE.
3aKOH JOMUHHUPOBAaHUSA. 3akOoH paciierieHus. [loHoe u HemojsiHOe NOMHHUPOBAaHHE. 3aKOH YHCTOTHI
ramMeT U ero IUTOJOru4Yeckoe 000CHOBaHWE. MHOXKECTBEHHBIE allieNid. AHAIM3UPYIOIIee CKPEIlUBaHUe.
JluruOpuaHoe M MONUTHOPUAHOE CKpellMBaHUe. 3aKOH HE3aBUCUMOTO KOMOWHHpOBaHHSI. DEeHOTHUN U
reHotuil. [luTonorndeckue OCHOBBI TEHETHYECKUX 3aKOHOB HACICAOBAHUS.

['enernueckoe onpeaeneHue nojia. ['eHeTnyeckass CTpyKTypa MOJOBBIX XpOMOCOM. ['oMoraMeTHbIi
Y reTeporameTHbId 1oj. HacinegoBanue npu3HAKOB, CUETUIEHHBIX C MTOJIOM.

XpomMocoMHast Teopust HacaeACTBEHHOCTH. [ pynibl cuernienus reHoB. CIEnIeHHOe HacleI0BaHue
npu3HakoB. 3akoH T. Moprana. [loHOe 1 HENOJIHOE CLEIIEHUE TEHOB. | eHeTH4eCKe KapThl XpOMOCOM.



['eHoTnn Kkak LeJNOCTHas cucTeMa. XpPOMOCOMHas (sAepHas) MW IUTOIUIA3MaTHYecKas
HaCJIe/ICTBEHHOCTh. B3aummopelicTBue auienbHbIX (JOMHUHMPOBAHUE, HEMNOJHOE JIOMHUHHMPOBAHUE,
KOJOMHUHHUPOBAHME U CBEPXJAOMUHUPOBAHNE) M HEAUIEIbHBIX (KOMIIJIEMEHTAPHOCTb, JMHCTa3 H
IIOJINMEpUSI) TEHOB B ONpezesieHnu npu3HakoB. [lneioTponusi.

OcHoBHBIE (HOpPMBI M3MEHUYMBOCTH. ['eHOTHMIMYecKas HM3MEHYUBOCTh. MyTauuu. I['eHHble,
XpPOMOCOMHBIE U TeHOMHble MyTauuu. CoMaTudyecKue M TreHepaTuBHbIE MyTauuu. llomyneranbHblie u
netajbHble MyTanuu. [IpuumHBl M YacToTa MyTaluid, MyTareHHble (DAkTOpbl. DBOJIOLUOHHAS POJb
MyTalu.

KomOunaTuBHasT M3MEHUYMBOCTh. BO3HMKHOBEHUE pa3IMYHBIX KOMOHMHAIMI T€HOB W MX POJb B
CO3JIaHMM T'€HETHUYECKOro pa3HooOpa3us B Mpenenax BHJA. DBOIOLHMOHHOE 3HaYeHHE KOMOWHATHBHOM
WU3MEHUYUBOCTH. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIECICTBEHHON U3MEHYUBOCTH.

deHoTHNUYECKASA, WIM MOAM(PHUKAIMOHHASA, U3MEHYMBOCTh. Ponb ycnoBuii BHEmIHEH cpenbl B
Pa3sBUTHH U MPOSBICHUU MPHU3HAKOB U CBOMCTB. CTaTUCTHYECKHE 3aKOHOMEPHOCTH MOAM(PUKAIMOHHOM
M3MEHYMBOCTH. YTIPABICHUE JOMUHUPOBAHUEM.

JlemMoHCcTpanus:  Mozene-alIlIMKauui, WUIIOCTPUPYIOIIUX  3aKOHBl  HACIEACTBEHHOCTH,
IIEPEKPECT XPOMOCOM; PE3YJIbTAaTOB OIBITOB, IOKA3bIBAIOIIMX BIMSIHHUE YCIOBUI CpPellbl HA U3MEHYMBOCTD
OpraHU3MOB; repOapHbIX MaTEpPHANIOB, KOJUIEKIUH, MYyJIsKel THOPUAHBIX, OJUIUIOUAHBIX PACTEHUH.

[TpakTrueckue u 1abopaTopHbIe pabOTHI:

[1/p Nel «CocTtaBiieHre IPOCTEHIIINX CXEM CKPEIUBaAHUS.

IT/p Ne2 «Perienue 31eMeHTapHBIX T€HETUYECKHX 3a/1a4».

Jl/p Ne4 «M3ydenue u3MEHUYMBOCTH Y PACTEHUI W )KMBOTHBIX, TOCTPOCHHUE BapPUAIMOHHOTO psila U
KpUBOH. V3ydeHne GeHOTHIIOB pacTCHUI

JI/p Ne5 «BpisiBIeHHE HCTOUHHMKOB MYTareéHOB B OKpY)Kaollel cpene (KOCBEHHO) M OLEHKa
BO3MOJKHBIX ITIOCJIEACTBUH UX BIMSAHUSA HA OPraHU3M.

TectupoBanue Ne 2 o teme: « PasMHOXEHME U MHIUBUAYAIbHOE PA3BUTHE OpraHU3MOB.
OCHOBBI TE€HETUKN»

Pa3znen Ne4 I'enetrika uenoBeka (2 u)

Metoasl u3ydeHHs HAclIEACTBEHHOCTH 4YeloBeKa. ['eHeTHMueckoe pa3HOOOpa3ue 4YeloBeKa.
I'eneTnyeckue gaHHBIE O IIPOUCXOXKIACHUM YEJIOBEKAa U YEIIOBEUECKHUX pacaxX. XapakTep HaciaedoBaHUsA
IIPU3HAKOB Yy 4Ye€l0BeKa. | eHETUYECKHUEe OCHOBBI 30pOBbs. BiusHME cpenbl Ha F€HETUYECKOE 30pPOBbE
yenoBeka. [ eHeTnyeckue 6ose3Hu. ['eHOTHI U 310poBbe yenoBeka. ['eHopoun nonyssiuun. CoOOTHOIIEHUE
OMOJIOTMYECKOT0 M COLMAIBHOTO HacyieAoBaHus. ConanbHble IPOOIEMbl TEHETHKH.

Ortudeckue MpodieMbl TeHHOW WHXKEeHepud. ['‘eHeTHdyecKuil NPOrHO3 U MEIUKO-TEHETHYeCKOoe
KOHCYJIbTUPOBAHUE, UX IIPAKTUYECKOE 3HAYCHUE, 3aJa4U U IIEPCIIEKTUBBI.
JleMoHCTpanus: XpOMOCOMHBIX aHOMAJIMH YeJIOBEeKa U UX (EHOTHIUYECKHE IPOSBICHUS.

[pakTrueckas padora: Ne3 «CocraBieHHE POIOCIOBHOM
O060011eH1Ee U TOBTOPEHNE U3YYEHHOT0 MaTepuaa

3axmouenue (1 4)
KonrtpomnsHoe TectupoBanue Ne o Teme « OCHOBBI 00111e# OHOoI0rUm»
TeMaTnuyeckoe MIIAHMPOBAHUE



Ne HaumenoBanue paszaeios VY4eOHble yachl KoHnTponbHbie [TpakTueckas
pasaena u 1 TCM paboThI 4acThb
TEM
(B COOTBETCTBUHU CO | (B COOTBETCTBHH CO
cneruukoin ceunuKoit
npeaMera, Kypca) | Npeamera, Kypcea)
1 3
Bsenenue
2 Pasnen«l Kietka 17 JLp.Nel, 2
3 Pasznen Ne2| 4 JLp.Ne3
PasMHOXeHHE 31
WHAUBUAYAIbHOE
pa3BUTHE
OpraHU3MOB
4 PazmenNe3 OcHoBBl 7 JLp.Ne 4,5
TeHETUKU
IL.P. Ne 1,2
5 Paznen Ne 4 T'eneruka 2 I1.p.Ne3
YeNnoBeKa
3 3aKaroueHue 1 1
Utoro: 34 1 JLP.-5
I1.P.-3
KaneHI{apHo — TEMATHYCCKOC INIAHUPOBAHHUEC
No Jara mo | Jlata
TJIaHy
/i Tema ypoka I1.3. o
dakty
Benenue (3 uaca)
1. buonorns - kak Hayka. KpaTkas uctopust pa3BuTHs §1
OHMOJIOTHH.
2 Mertoas! HaydHOrO 1o3HaHus. CoBpeMEHHasl ECTECTBEHHO - | §2,3
Hay4yHas KapTuHa Mupa. OObeKT U3yueHus: OUOIOTHH.
3 CyIHOCTb KM3HU U CBOMCTBA KUBOTO. Y POBHU §4
OpraHu3aIK KUBOU TPUPOJIBI.
Pazgen Nel Knerka (17 gacoB )
4 Knerounas Teopus. OcoOEHHOCTH XUMHUYECKOTO COCTaBa §5,6
KJICTKH.




5 Boga u MmunepanpHbIe BemecTBa. Y JIeBOAbI. JIUH b §7-10

6 CrtpoeHue u QyHKIHH OCIIKOB. §11

7 Hyxneunosbie kucinorsl. AT® §12,13

8 Crpoenue knetku. Kiierounas memOpana. SAapo. §14,15
[uromnnasma. Kiterounsiii nentp. Pubocomer.

9 Crpoenue kieTku. DHoIazMaTuyeckas cetb. Kommiekc §16,17
lNonpmxu. JInzocomel. Kierounslie BKIItOUEHUS.
Mutoxouapuu. [Inactuael. Opraisl IBUKEHUS.

10 Cx0ACTBO U pa3uyue B CTPOSCHUHU MPOKAPHOT U dykapuor. | §18,19
CxojicTBa U pa3nuyusi B CTPOCHUU KJIETOK PACTEHHUIA,
KUBOTHBIX U TPUOOB.

11 Hexknerounsie hopmel sxu3Hu. Bupycel u 6akrepuodaru. §20

12 OOMeH BemeCTB U PHEPTUU B KIIETKE. DHEPTreTHUECKUI §21,22
O0OMEH BEIIIECTB.

13 [Tutanue xnerku. ABToTpodHOE nuraHue. GoToCHUHTE3. §23,24

14 ABTOTpO(HOE TUTaHUE. XEMOCHHTE3. §25

15 I'enetnueckuii kox. Tpanckpunus. §26

16 CuHTe3 GeNKOB B KIIETKE. §26

17 Perymsanus TpaHCKpUNIMHU U TPAHCISILUU B KJIETKE. §27,28
JKU3HEHHBIN [IUKIT KJIETKH.

18 Muto3. AMUTO3. §29

19 Meiio3. §30

20 TectupoBanue Ne 1 o teme: « Knetka» §

Paznen Ne 2 PasmHOKeHUE ¥ HHIUBUAYATHHOE Pa3BUTHE

opranu3mos ( 4 Jaca )

21 @opMBI pa3sMHOXKEHUS OpraHu3MoB. becrnosoe §31,32

pasmHo)xeHHne. PopMbI pa3sMHOKEHHUS opraHu3Mos. Ilonosoe

pa3MHOKEHUE




22 Pa3zButne monoBeIx kiaeTok. OmiogoTBOpeHue. 333,34

23 OHTOreHes - UHAUBUYaIbHOE PA3BUTUE OPraHU3MA. 335

24 WupuBuayanbHOE pa3BUTHE OpraHu3Ma. DMOPHOHATBHBIN 336,37
nepuoa. MaauBuyansHOe pa3BUTHE OpraHu3Ma.
[TocTamMOpHOHATBEHBIN TTIEPHOI,.

Paznen « Ne 3 OcHoBBI reHeTHKH ( 7 4acoB )

25 Hctopus pa3Butus renetuku. [ muépunonornueckuii meron. | §38,39
3aKOHOMEPHOCTH HaclieioBaHusl. MOHOTHOpHAHOE
CKpeLIMBaHHUE.

26 MHOXeCTBEHHBIE aJIJIENH. AHAIU3UPYIOLLEe 340,41

ckpentuBanue. [[uruObpuHoe cKpenmmnBaHue. 3aKoH
HE3aBUCHUMOI'0 HACJICAOBAHUS ITPU3HAKOB.

27 XpoMOCOMHasi TEOpUs HACIEACTBEHHOCTH. B3aumoneiictue | 342,43
HeaJlJIEILHBIX TEHOB.

28 [MuTommasmarnyeckass  HACIICJCTBEHHOCTh | eHetmdeckoe| 344,45
OIpeICTICHUE O,

29 N3menuuBocth. MyTanuu. 346,47

30 [Tprunsbl myTtanuii. CoMaTH4ECKHE U TEHEPAaTUBHBIE 348
MYyTaIHH.

31 TectupoBanne Ne 2 mo Tteme: « PasMHOXeHHE H
WH/IMBUyaJIbHOE PA3BUTHE opranu3mMoB. OCHOBBI
TEHETUKN

Paznen Ne 4 'enetuka yenoBeka ( 24aca )

32 MeToap! Ucclie0BaHUsI T€HETHKHY YeoBeKa. | eHeTnka u 349,50
3II0POBBE.
33 [Tpo6nembl reHeTHYECKON O€30MaCHOCTH. 351

3akmrouenue (2 gaca )

34 Kontponbnas padota Ne 1 mo teme : » OCHOBBI 0011I€H §
OMOJIOTHH. )

Jlureparypa
A1l VYUTeJIs:
1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioi cipaBOYHUK
JUTSI TIIKOJIBHYM KOB M TIOCTYMAIOIIUX B. BY3bl. - M.: JIpoda, 2004;

2. bonrosa U. B. Coopuuk 3amau mo OO1ielt OMOJOTHH 71 TTOCTYIAIOIIUX B BY3BI. -
M.:




«Onukc 21 Bex» «Mup u obpazoBanue», 2005;

3. Koznosa T. A., Kyumenko B.C. buonorus B tabnunax 6-11 kiaccsl. CnpaBouHoe
nocobue. - M.: llpoda, 2002;

4, [TumenoB A.B., Ilumenosa M.H. buosnorus. JlugakTudeckue MaTepuaibl K pa3aeny
«O6mas 6uo gorusy. - M.: «M3marensctBo HIITOHACy, 2004;

5. Pe6poga JI. B., IIpoxopoBa E.B. AkTuBHBIE ()OpMBI B METOIBI 0OyUEHHS OUOIOTHH. -
M.:
IIpocBemenue, 1997,

6. ®pocu H B. H., CuBornazos B. 1. 'oToBUMCS K €IMHOMY TOCYyAapCTBEHHOMY
JK3aMEHY.
O6m1as 6uomnorus. - M.: [Ipoda, 2004. - 216c¢.; pas

y4yaluxcs:

1. barye A.C.,I'ynenkoBa 'M.A., EneneBckuii A.I'. buonorus. bonpmon cripaBoOUYHUK s
ITKOJTBHU KOB M IMOCTYIAIOIIKX B BY3bL. - M.: [lpoda, 2004;

2) ®pocun B. H., CuBornazos B. 1. ['otoBuMCSs K €eAMHOMY TOCYAapCTBEHHOMY SK3aMEHY.
O6m1as 6uomnorus. - M.: [lpoda, 2004. -216c. [lonoinuTebHasA JIUTEPATYpa:

1. «YuebGHO — TpeHUPOBOYHBIE MATEPHUAIIBI ISl MOATOTOBKU ydamuxcst K ET'O». HTemnexkT —
ueHtp, 2008.

2. MyxamemxanoB W.P. «Tectsr, 3aqaun, 6mmmomnpock»: 10 — 11 xmacesl. M.: BAKO, 200609-
07

3. IL.H. Epmaxos, FO.B. Illep6aTsix. buonorust B Bonpocax u orserax. — PocroB H//1.: 3180
Pocr.yn-Ta, 1993. — 240c.

4. P.I'. 3aau u ap. buonorus ans abUTYpUEHTOB: BOIIPOCHI, OTBETHI, TECTHI, 3aaun. — MUHCK:
FOnunpecc, 2007. — 816c¢.

5. JlabopatopHslii mpakTukyM. bruonorus 6-11 kinacc (yueOHOE 3JIEKTPOHHOE U3/1aHUE).

6. «Emunas xomneknus I[{udposeix OOpaszoBatenbHbix PecypcoB» (Habop muQppPOBHIX
pecypcoB k yueonukam jauHuu B.B. TTaceunnka) (http://school-collection.edu.ru/).
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