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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamma paspaborana Ha ocHoBe DeepanbHoro 3akoHa "O06 obpazoBanuu B Poccuiickoi
®enepauun" ot 29.12.2012 N 273-03.

@enepalibHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CpPelHero  oOlero
oOpa3oBanusi Ha 0a30BOM YypoBHE, yTrBepkaeHHOro 5 wmapra 2004roma mpuxaz Ne 1089, ¢
m3meHeHusamu ot 24.01.2012r. Ne 39, ot 07.06.2017 Ne 506.

[TpumepHOI TIporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs MO OWOJIOTUH, HA OCHOBE aBTOPCKOMU

nporpamMmel: B. B. Ilaceunuk. [Ipeamernas nuaus yueOHUKOB «JIuHus sxu3am» 1 10 - 11 kmaccos
nox penakmueit B.B. Ilaceunmka, wusmarensctBo «lIpocBemenue» 2019 r. OcHOBHOH y4uyeOHUK.
buomnorus. 10 ull xnacc. [laceunnk B.B., Kamenckuit A.A., Py6rioB A.H. u ap. / ITox pex. Ilaceunnka
B.B. 2020 r /M. «IIpocBemieHue.

VYyue6noro mwana MBOY 3anonckoit COIL 2022-2023r.

Henu:

N3ydyenune GMOIOTUU HA CTYNEHU CPEIHEro (MOJHOro) obmiero oopa3oBaHusl B CTapIIeH LIKOJIE
Ha 0a30BOM ypOBHE HaIIPaBJIEHO Ha JJOCTUKEHUE CIAEAYIOLIUX LIETeH:

J OCBOEHMe 3HAHMI 0 OMOJIOTMYECKUX CUCTeMax (KJIETKa, OpraHu3M, BUJ, 3KOCUCTEMA); UICTOPUU
pPa3BUTHS COBPEMEHHBIX TIPEACTABICHUH O J>KUBOW NPUPOJE; BBINAIOMIMXCS OTKPBITHAX B
OMOJIOTMYECKOll Hayke; pojaM OMOJIOTMYECKOH Hayku B (OPMHPOBAHUH COBPEMEHHOMN
€CTeCTBEHHOHAYYHOH KapTHHBI MUPA; METOJaX HAYYHOTO IMO3HAHMS;

J OBJIa/IecHHe YMEHMSAMH OOOCHOBBIBATH MECTO U POJIb OMOJOIMYECKMX 3HAHMM B MPAKTUYECKON
NESTeIbHOCTH JIFOJICH, pPa3BUTUU COBPEMEHHBIX TEXHOJIOTHUH; MPOBOJUTH HAOIIOJACHUS 32
9KOCHCTEMAaMU C LEJbI0 WX OINUCAaHUS M BBIABICHHUS €CTECTBEHHBIX M aHTPONOTCHHBIX
M3MEHEHHIA; HAXOIUTh U aHATTM3UPOBATh HH(OPMAIIHIO O KUBBIX 00BEKTaX;

. pPa3BUTHe TIO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYAJIBHBIX M TBOPUYECKHX CIOCOOHOCTEH B
nporecce M3y4yeHHs BBIIAIOIIMXCS JTOCTH)KEHUH OMOJIOTMM, BOLIEAUIMX B OOIIEUEIOBEYECKYIO
KYJIBTYPY; CJOXHBIX M TPOTUBOPEYMBBIX ITyTEH Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISAIOB,
uael, Teopui, KOHIENUUH, pa3lNu4HbIX TUIMOTe3 (O CYIIHOCTH W TNPOUCXOXKIECHHM KHU3HH,
4esioBeKa) B X0/1€ paboThl C pa3IM4HbIMU UCTOYHUKAMH HH(OpMaLny;

J BOCIIMTAHHEe YOEXJICHHOCTH B BO3MOXKHOCTH TIO3HAHUS >KUBOW NPUPOABI, HEOOXOAMMOCTU
Oepe’KHOTO OTHOIICHHS K NMPHUPOJHON cpesie, COOCTBEHHOMY 370POBBIO; YBaXXCHUS K MHEHUIO
OIIIOHEHTA MPH 00CYXAEHUU OMOJIOTHUECKUX POOIeM;

J HCN0JIb30BAHUE NMPUOOPETEHHBIX 3HAHMI M yYMeHUH B NOBCEJHEBHOH KU3HHU JISOLIEHKU
IIOCJIEICTBUM CBOEW JEATEIBbHOCTH MO OTHOLIECHUIO K OKPYXAIOLIEH Cpene, 310pPOBbI0 APYIHX
moAed U COOCTBEHHOMY 3/10pOBbIO; OOOCHOBaHMSA W COONIOAEHHS Mep MNpO(UIAKTUKH
3a00JIeBaHNH, TIPaBUII TIOBEICHUS B TIPUPO/IC.

3anaum:

e cdopMHupOBaTh 3HAHUH O OMOJIOTUIECKON HAYKH — BAXKHEUINX (DaKTOB, MOHATHIA, 3aKOHOB 1
TEOPHUIL;

® pa3BUTHE YMEHUMN CPaBHUBATDH, BHIWICHITh B U3y4a€MOM CYLIECTBEHHOE, YCTAHABINBATh
MIPUYMHHO-CJIEICTBEHHYIO 3aBUCUMOCTb B H3Y4a€MOM MaTepuaie, AefaTh JOCTYIHbIE
0000111eHUs, CBA3HO U JJOKA3aTeIbHO M3JIaraTh yueOHbIN MaTepua,

® [I03HAKOMHUTKCS C MPUMEHEHHEM OMOIOTUYECKUX 3HAHHUH Ha MIPAKTHKE;

e cdopMHupOBaTH YMEHUN HAOMIOAATh, GUKCUPOBATH, OOBIACHSTH SIBJICHUS, IPOUCXOISIINE B
pUpo/Ie, 1a00paTopuu, B IOBCETHEBHOMN JKU3HU;

e chopmupoBaTh crieUaIbHbIE HABBIKK OOPAIIEHHUS C BELIECTBAMH, BHITTOTHEHHUS HECIOKHBIX
OTIBITOB C COOIIOZEHUEM TPaBIJI TEXHUKH 0€30I1aCHOCTHU B J1a00paTOpuUH;



® DPACKPBITH POJIb OMOJIOTHH B PELICHUHU TTI00AIBHBIX MPOOJIEM, CTOSIINX TIepest
YeJI0OBEYECTBOM;

®  DPACKPBITh Y IIKOJIBHUKOB TYMAHUCTHUECKUE YEPTHI U BOCIUTAHNE Y HUX 3JICMEHTOB
9KOJIOTMYECKOH ¥ NH(POPMAIIMOHHOH KYJIbTYPHI;

e (QopMupoBaHHE JOCTYIHBIX 0000IICHNIT MUPOBO33PEHYECKOr0 XapaKTepa U BKiIaa OHOIOTHH
B HAy4YHYIO KAPTHHY MHpAa.

BocnuraTreIbHBIA MOTEHIHAAJ JaHHOIO Y4eOHOro MPeaMeTa 00ECIEUNBAET PEATU3ALIUIO
CJICTYIOIIUX TIEJIEBBIX TPHUOPUTETOB BOCIIUTAHUS O0YUAOIUXCS :

1. ®opmupoBaHUE IEHHOCTHOT'O OTHOIICHUS K TPYLY KaK OCHOBHOMY CIIOCOOY HOCTHIXKEHHS
KU3HEHHOTr0 0J1aromnoiay4us 4eloBeKa, 3aJI0Ty ero yCHeuHoro npogpecCuoHaIbHOIO
CaMOOIPEEIICHNS U OLYIIEHUS! YBEPEHHOCTHU B 3aBTPAILHEM JHE.

2. ®opMupoBaHUE IIEHHOCTHOTO OTHOIIEHUS K cBoeMy OTe4ecTBy, CBOCH MaJloil ¥ OOIBIION
Ponune kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U MO3HAJ IIEPBBIE PAJIOCTU U HEYJauu, KOTOpast
3aBelllaHa eMy IpeIKaMH U KOTOPYIO HY)KHO 00eperaTh.

3. ®opmupoBaHUE IIECHHOCTHOTO OTHOIIEHHSI K MUPY KaK TJIABHOMY IPUHITUITY YEIOBEYECKOTO
OOIIEKUTHS, YCIOBUIO KPETIKOU APY>KOBI, HAJIaXKUBAHUSI OTHOIICHUH C KOJUIETaMU B OyayIiemM
Y CO3/IaHUS OJIATONIPUSATHOTO MUKPOKJIMMATA B CBOCH COOCTBEHHOH CEMbeE.

4. ®opmHupOBaHUE IIEHHOCTHOT'O OTHOIICHUS K 3HAHUSIM KaK UHTEIUIEKTyaIbHOMY pecypcy,
obecrieunBaroIIeMy OyayIIee YeloBeKa, KaK pe3ysbTaTy KpOIOTJIMBOTO, HO YBIIEKATEILHOTO
y4eOHOro Tpyaa.

5. ®opmupoBaHKE IIEHHOCTHOTO OTHOIIEHHS K KYJIBType KaK JTyXOBHOMY OOraTrcTBy oOIIecTBa u
BXHOMY YCJIOBHIO OULTYIICHHS YEIOBEKOM MOJIHOTHI MPOKUBAEMOH KU3HH, KOTOPOE JAIOT EMY
YTEHHE, My3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHHUE.

6. dopmupoBaHHEe IEGHHOCTHOTO OTHOIICHHUS K 3/I0POBBIO KaK 3aJI0Ty JOJTON M aKTUBHOU KU3HU
YeJI0BEKa, €ro XOPOIIEro HaCTPOEHUSI M ONTUMUCTUYHOTO B3IUIA1a HA MUP.

7. ®opMmHpOBaHUE [IEHHOCTHOTO OTHOILIEHHSI K OKPY>KAIOLIUM JIO/IIM Kak 0e3yCIOBHOW U
a0COIIOTHON LIEHHOCTH, KaK PABHOIIPaBHBIM COLIMAJIBLHBIM MTAPTHEPAM, C KOTOPBIMU
HE00XO0/AMMO BBICTPauBaTh JOOPOKEIATENIbHBIE U B3aMMOIIO/|IEP/KUBAIOIINE OTHOILICHHUS,
JIaloIIMe YeJIOBEKY pajoCTh OOLICHHS U MTO3BOJISIIOIINE N30eraTh 4YyBCTBA OJIMHOYECTBA.

8. ®opmupoBaHUe IIEHHOCTHOTO OTHOLIEHHS K caMHM ce0e Kak X035e€BaM CBOeH CynbOBbl,
CaMOONPEEIIAIOIINMCS U CaMOPEATN3YIOLIUMCS JINYHOCTSAM, OTBEUYAIOLIIM 3a CBOE
coOcTBeHHOE Oyayl1ee.

MECTO KYPCA «BHOJIOT'HUS 10 - 11 KJTACC» B YYEBHOM IIJIAHE

Cormacno @enepaibHOTO TOCYIAPCTBEHHOTO O0Opa30BaTEeIbHOTO CTaHJapTa  CPEIHEro OOIIEero
oOpa3oBaHus, Ha u3yueHue Ouonorun B 10 Kiacce OTBOAUTCS B COOTBETCTBUHU C YUEOHBIM IJIAHOM
IIKOJIBI U KaJeHIapHbIM yueOHBIM rpadukoM, (GaKkTHYECKH 3allJIJaHMPOBAHO Ha 2 Yaca B HEJEINIO,
Bcero 70 gacoB, B 11 kitacce u3ydaercs 1 gac B Hezenmo, Bcero 34 gacos B roj. Beero 104 4. B rog.

OcHoBHBIE TeMBbl Kypca «buomnorus. OOmias OMONOTHS» W TOCIEAOBATEIHLHOCTh WX H3yYEHUS:
«O06mue Owmomornueckue 3akoHoMepHOcTH»: 10 kmacc «BBemenue», «OCHOBBI ITUTOJIOTHI,
«Pa3MHOXEeHHEe ¥ WHAUBUAYyaJdbHOE pa3BUTHE», «OCHOBBI TEHETHKW», «[€HEeTHKa YeIOBeKay;
«OcHOBBI yueHHUsT 00 »Bomonun», «OCHOBBI CENEKIIMU M OMOTEXHOJOTUM», «AHTPOIOTCHE3Y,
«OCHOBBI 3KOJIOTUNY, «DBOIIOIHUS OMOChEphl U YETOBEK.



N3ydyenue OHOJIOTHM B CpedHEl IIKOJIEe JaeT BO3MOKHOCTH 00y4arIIMMCS

AOCTHYD CJAEAYIOIIMX Pe3yJbTaTOB:

JIMYHOCTHBIMH pe3yJbTaTaMu u3ydeHuss npeamera «buosorus» B 10 - 11 kiaccax siBIASHOTCS

cJieaylonye yMeHus1:

e (Oco3HaBaTh €AMHCTBO U IEJIOCTHOCTh OKPY)KAIOIIEr0 MHPA, BO3MOKHOCTH €0 MO3HABAEMOCTH
00BSICHUMOCTH Ha OCHOBE JIOCTUKEHUN HAYKH.

e [locTeneHHO BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33pEHHUE.

e (Oco3HaBaTh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpPa30BaHHWIO, B TOM YHCIE M B paMKax
CaMOCTOSTENLHON NEeSATEIbHOCTH BHE IIKOJIEI.

e OrneHuBaTh XU3HCHHBIC CUTYallUM C TOYKU 3peHUs Oe30macHoro obpasa KM3HM U COXPAHCHHS
3710POBBSI.

e OueHuBaTh 3KOJIOTMUECKUI PUCK B3aMMOOTHOIICHHH YeJIOBEKa U MIPUPO/IBL.

e @opMHUpOBaTh HKOJIOTHYECKOE MBIIUICHHE: YMEHHUE OLICHHBATh CBOKO JIEATEILHOCTh M MOCTYIKH
JPYruxX JIIOJEM C TOYKH 3pPEHUSI COXPAHEHUS OKPYXKAIIIEH cpeibl — TapaHTa XU3HU WU
Onaromnoiny4us Jrofei Ha 3emIe.

e (CpencTBOM pa3BUTHUS JIMYHOCTHBIX PE3YJIbTATOB CIYXKUT Y4YeOHBIM MaTepuai, U MPEexkae BCETro
MPOIYKTUBHBIC 3a/IaHUs YICOHUKA.

MeTanpeaMeTHBIMHU pe3yJabTATAMH OCBOCHHUS BBITYCKHUKAMU CTapIliel MIKOJIbI 0a30BOTO Kypca

OMOJIOTHU SIBIISIFOTCSI:

1) OBJIQJICHUE COCTABJISIOMIUMH HCCIIEIOBATEIHCKON U IPOESKTHOM JIEATEILHOCTH, BKIIIOUAs YMEHUS

BUJIETb TIPOOJEMY, CTaBUTh BOMPOCHI, BBIIBUTATh THIIOTE3bI, JaBaTh OIPEACICHUS TOHSATHUSIM,

KiaccuuImpoBaTh, HaOIIOMATh, IMPOBOJAUTH OKCIICPUMEHTHI, JEIaTh BBIBOJBI W 3aKIIOUYCHUS,

CTPYKTYPUPOBATh MaTepHall, 0OBSICHITH, JIOKa3bIBaTh, 3alIUIIATh CBOU HJICH,

2) yMeHue paboTaTh ¢ pa3HbIMM HCTOYHHUKAMHU OHOJIOTMYECKOW HWH(POPMAIIMKM: HAXOJHUTh

OMOJIOTHYECKYI0O HMH(OpMalMI0 B Pa3IMYHBIX HMCTOYHHUKAX (ydyeOHUKE, Hay4HO-TIONYJISIPHON

JuTepaType, OMOJOTHUECKHUX CIIOBAPSAX M CIIPABOYHMKAX ), aHAJIM3UPOBATh U OLICHUBATh HH(OPMAITHUIO,

npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHON (DOPMBI B JIPYTYIO;

3) CIIOCOOHOCTH BBIOMPATh 1EJIEBbIC U CMBICIIOBBIC YCTAHOBKHM B CBOMX JIEUCTBHUSX M MOCTYIKaX 1O

OTHOIIEHUIO K )KHMBOU MPUPOJIE, CBOEMY 37I0POBBIO U 3JJOPOBBIO OKPYKAIOIITUX;

4) yMEHHUE aJIeKBaTHO HCIIOIB30BATh PEUYEBBIC CPEACTBA ISl TUCKYCCUM M apTyMEHTAllMM CBOEH

MO3UIIMK, CPAaBHUBATh pPa3HbIE TOYKW 3pPEHHUSA, apryMEHTHPOBATH CBOIO TOYKY 3PEHHS, OTCTauBaTh

CBOIO ITO3UIIHIO.

IIpenmeTrHbiMu pe3yabTaTamMM H3y4YeHHsi npeaMera «buoJiorus» SABIAKTCA ciaeaylouue
YMEHHs:

1. - ocosnanue ponu sxeusnu:

— OINPEAEIATH POJIb B IPUPOAE Pa3IMUHBIX I'PYIIT OPraHU3MOB;

— OOBSACHATH POJIb KUBBIX OPIraHU3MOB B KPYTOBOPOTE BEILIECTB IKOCUCTEMBI.

2. — paccmompenue Ouon02u4ecKux npoyeccos 6 pazeumuu:

— IPUBOJUTH MPUMEPHI IPUCITIOCOOJIEHNI OPraHU3MOB K cpejie 0OUTaHus U OOBSICHITH UX 3HAUCHHUE;

— HaXOJIUThb YEPThl, CBUJAETEIBCTBYIOUIME 00 YCIOXHEHHUU >XMBBIX OPraHU3MOB IO CPAaBHEHMIO C
MpeKaMH, U AaBaTh UM OOBSCHEHHE;

— 00BSACHATH MPHUCIIOCOOJICHNS HA Pa3HBIX CTAAMUAX KU3HEHHBIX I[UKIIOB.

3. — ucnonv3zoeanue 6UON0ZUYECKUX 3HAHUIL 8 ObIMY:

— 00BSACHATH 3HAYCHHE )KUBBIX OPIaHU3MOB B KH3HH U XO3HCTBE YeTOBEKA.

4. — 00vACHAMD MUP C MOYKU 3PEeHUA OUONO2UU

— MEPEUYMCIIATh OTINYUTEIbHBIE CBOMCTBA KUBOTO;

— paznuyaTth (10 TaOiMIle) OCHOBHBIE TPYIIbBI JKUBBIX OpraHu3MoB (OakTepuu: Oe3bsJIEpHBIE,
sJIepHbIe: TPUOBI, PaCTeHMs], )KUBOTHBIC) U OCHOBHBIE TPYIIBI PACTEHUH (BOAOPOCIU, MXH, XBOLIH,
IJIayHbl, TAIOPOTHUKH, FTOJIOCEMEHHBIE U I[BETKOBBIE);

— OIIPEJEIIATh OCHOBHBIE OPraHbl PACTEHHUH (4aCTH KIIETKH);

— OOBSCHATH CTPOEHUE M KU3HEICSATENbHOCTh M3YUYEHHBIX TPYII XUBBIX OpPraHu3MoB (Oaktepuw,
rpuObl, BOJOPOCIH, MXH, XBOIIIH, IJIAyHbI, TAITOPOTHUKH, TOJIOCEMEHHBIE U IIBETKOBHIC);



5. — MOHUMATh CMBIC]I OMOJIOTHYECKIX TEPMUHOB;

— XapaKTepHU30BaTh METO/IbI OMOIOTUYECKON HayKH (HAOII0ACHIE, CPABHEHUE, DKCTICPUMEHT,

M3MEpPEHNE) U UX POJIb B TIO3HAHUU KUBOU MPUPOJIBI;

— MPOBOJUTH OMOJIOTUYECKUE OMBITHI U IKCIIEPUMEHTHI M OOBSCHATH MX PE3YNbTATHI; MOJB30BATHCS

YBEJIMUUTENBHBIMU MPUOOpPaMU U HMMETh D3JIEMEHTAPHBIE HABBIKM MPUTOTOBJICHUS M HW3YUEHUSA

Mpenaparos.

6. — ouenuseamo nosedenue yeno6eKa ¢ MOUKU 3peHUsA 300P08020 00PA3A HCUZHUL:

— UCTIOJIh30BaTh 3HAHUS OMOJIOTUU TIPHU COOJIOICHUH MPABUII TIOBCEAHEBHON THTUEHBL;
B pe3ynomame uzyuenusn ouonocuu Ha 6a3060M ypoeHe YUeHUK 00./121CeH 3HATH

o OCHOGHble NOJI0MCeHus OWOJIOTMUECKUX Teopuid (KJIETOYHas, SBOJIOIMOHHAS TEOpHSs
U./lapBuna); yuenue B.M.Bepnamckoro o Ouocdepe; cymHoOcTh 3akoHOB [ .Menpaens,
3aKOHOMEPHOCTEN U3MEHYUBOCTH;

[ cmpoeﬂue 6uon02uttec1<ux 05’beKm08.' KJIICTKH, TI'CHOB H XpOMOCOM; BHUJIa U DOBKOCHCTEM
(cTpykTypa);
[ cymnocmb 6u0ﬂ02uuec1<ux npoueccos: pEBMHO)KGHI/Ie, OHJ'IOI[OTBOpeHI/Ie, ﬂeﬁCTBHe

MCKYCCTBEHHOT'O M €CTECTBEHHOTO 0TOOpa, POPMHUPOBAHUE MPHCIIOCOOICHHOCTH, 00pa30BaHUE
BUJIOB, KPYTOBOPOT BEILECTB M MIPEBPAILICHHS SHEPTHH B YKOCUCTEMAaX U Orocdepe;

o 6KJ1a0 blOAIOUUXCA YUEHBIX B PA3BUTHE OMOJIOTMYECKON HAYKH;
o 0MO0JIOTHYEeCKYI0 TEPMHUHOJIOTHIO U CHMBOJIHUKY;
yMeTh
o 00vAcHamy: ponb Ouonorud B (OPMUPOBAHMUM HAYYHOTO MHPOBO33PEHHS, BKJIAJ

OMOJIOTUYECKUX TeOpHUi B (POPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHPA;
€IMHCTBO JKMBOM M HEXMBOW IIPHUPOJBI, POJCTBO KHUBBIX OPraHU3MOB; OTPULATEIIBHOE BIUSHUE
QJIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha pa3BUTUE 3apOJIbIllIa YEJIOBEKA; BIUSHUE
MYTareHOB Ha OpPraHU3M YeJOBEKa, 3KOJIOIMYeCKMX (PaKTOPOB HA OPraHU3Mbl; B3aUMOCBA3H
OpPraHU3MOB U OKPYKAIOLIEH Cpelbl; MPUYMHBI BOJIIOLUH, U3MEHSAEMOCTH BHUJIOB, HApYLICHUN
pa3BUTHS OPraHW3MOB, HACJIEJICTBEHHBIX 3a00JIEBaHUN, MyTalUi, YCTOWYMBOCTHM M CMEHBI
HKOCHUCTEM; HEOOXOAUMOCTH COXPAaHEHUsI MHOT000pas3us BUIOB;

o pewiams  SIEMEHTapHble OHOJIOTMYECKUE 3a/lauM; COCTaBISATh OJEMEHTAapHbIE CXEMBI
CKPELIMBAHUS U CXEMBbI IEPEHOCA BEIECTB M SHEPTHH B SKOCUCTEMAX (LI€NH MUTaHUS);

o onucsléams 0codelt BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPHUIO;

. 6b1A671AMb  TIPUCIIOCOOJICHUST OpPraHU3MOB K cpelae OOWTaHMs, HCTOYHUKUM MYTAareHOB B
OKpY>Karolel cpeie (KOCBEHHO), aHTPOIIOT€HHbIE N3MEHEHHUS B 9KOCUCTEMAaxX CBOEH MECTHOCTH;

o cpasnugamsy: ONOJIOTHUYECKUE OOBEKTHI (XUMUYECKUI COCTaB TeJl )KMBOW M HEKUBOM NMPUPOIDI,
3apOJBIIIN YEJIOBEKA U JPYIMX MIIEKOMUTAIOIINX, PUPOJHBIE SKOCUCTEMBI U arpO3KOCUCTEMBI
CBOEH MECTHOCTH), MPOLECCHl (€CTECTBEHHBIN U MCKYCCTBEHHBIH OTOOp, MOJIOBOE U Oecrosoe
pa3sMHOXEHHE) U JeaTh BBIBOJbI HA OCHOBE CPaBHEHHUS;

o aHanu3uposamv U OUEHUEamp PaA3INYHBIC TUNOTE3bl CYIIHOCTH >KU3HH, HPOUCXOXKIACHUS
KHU3HHU U YEJIOBEKa, IN100aJbHbIE SKOJIOTHYECKHE MPOOIeMbl U MYTH MX PEIICHUs, OCIEICTBUSL
COOCTBEHHOM JIEATETLHOCTH B OKPYKAIOIIEH Cpeie;

. u3yuams U3MEHEHUS B 9KOCHCTEMAaX Ha OMOJIOTMYECKUX MOAETAX;

o Haxooumy VHGOpPMALMIO O OMOJOTMYECKUX OOBEKTaX B Pa3IMUHBIX HCTOYHUKAX (Y4eOHBIX
TEKCTaX, CIPAaBOYHHMKAX, HAYYHO-TIOMYJSAPHBIX W3/JaHUSAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX,
pecypcax HTepHET) 1 KpUTUYECKH €€ OIICHUBATD;

HCIIO0JIL30BATh NPHOOpEeTEeHHBbIC 3HAHMA W YMEHHSl B NPAKTHYECKOH NeATEJbHOCTH H

IOBCEIHEBHOM KU3HM JJIS:

o coOroieHusT Mep NMPOQMIAKTUKN OTPABJICHHM, BUPYCHBIX M APYTUX 3a00JIeBaHUM, CTPECCOB,
BpEIHBIX NPUBBIUEK (KypeHHe, aJKOTOJM3M, HAPKOMAaHUs); MPaBUI MOBEACHUS B MPHUPOTHOU
cpene;

. OKa3aHMs MEPBOM MOMOIIY NPU MPOCTYIHBIX U APYIHX 3a00JI€BaHUSAX, OTPABICHUN MHILEBBIMU

MIPOTYKTaMH;



OLIEHKM JTHYECKMX aCIEKTOB HEKOTOPBIX HCCIEAOBAaHMM B 001acTM OHOTEXHOJIOTUU
(KJIOHUpPOBaHUE, HCKYCCTBEHHOE OIIOJJOTBOPEHHUE).

YHuBepcajJbHbIe ydeOHbIe e CTBUS
Pezynamuenwvie YY/I:

e (CaMocTosATeNpHO OOHApYXHBATh U (POPMYTUPOBATH Y4eOHYIO MpoOIEMy, ONMpeneisaTh Leib
y4eOHOI eI TeTLHOCTH, BEIOUPATh TEMY MTPOCKTA.

e BrigBurath BepcHU pPEHICHHS IMPOOJIEMBI, OCO3HABAaTh KOHEYHBIN pe3ysibTaT, BHIOMPATH W3
NIPEIOKEHHBIX U KCKATh CAMOCTOSITEIIFHO CPEJICTBA JIOCTHKCHHUS TIEITH.

e CocraBmare (MHIMBUAYAILHO WM B TPYIIeE) IUIAH pEIIeHHs MPOOJIeMbl (BBITOTHEHHUS
IIPOEKTA).

e Paboras mo rmiaHy, CBepATh CBOM JCHCTBHS C LENIBIO U, MPH HEOOXOJUMOCTH, MCIPABIISATH
OLIMOKH CaMOCTOSTENBHO.

e B nuayore ¢ yuuTelieM COBEPIICHCTBOBATh CAMOCTOSATEIBHO BHIPA0OTAaHHBIC KPUTEPUH OIICHKH.
e CpencrBoM (hopMUpOBaHUs PEryIATUBHBIX Y Y/ ciiy)kaT TEXHOJIOTHSI MPOOJIEMHOTO JTHAJIOTa
Ha JTare U3yYeHHs HOBOTO Marepualia ¥ TeXHOJIOTHsI OI[CHUBAHHS 00Pa30BaTEIbHBIX JOCTHKCHHUN
(Y4eOHBIX yCIIEXOB).

Ho3nasamenvuvie YY/[:

AHaIM3UpoBaTh, CPaBHUBATH, KIACCU(PUIIUPOBATH W 0000maTh (DaKThl W SBJICHHS. BBISBISTH
MPUYMHBI U CIEACTBUS IPOCTHIX SBICHUI.

Ocy1ecTBISTh CpaBHEHUE, CEPUAIUIO U KJIaCCU(DUKALINIO, CAMOCTOSTEIHHO BEIOMpAsi OCHOBAHUS U
KpUTEpUU JJS YKa3aHHBIX JIOTHYECKHX OMNEepaluid; CTPOUTh KIACCHU(PHUKAIMI0O Ha OCHOBE
JTUXOTOMHYECKOTO JIeJICHHS (Ha OCHOBE OTPHUIIAHMS).

CTpouTh JIOTMYECKOE pACCYXKJICHHE, BKIIOYAIOIIEE YCTAHOBICEHUE NPUYUHHO-CIIEICTBEHHBIX
CBS3EH.

CoznaBaTh cCXeMaTHYECKHE MOJIENU C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.
CocTaBisATh TE3UCHI, PA3IMYHBIE BHUABI TUIAHOB (IPOCTHIX, CIOXKHBIX W T.M.). [IpeoOpa3oBbIBaThH
uH(pOpMAIKIO U3 OJHOTO BUJA B APYrou (Tabiuily B TEKCT H TIp.).

BrruuThIBaTh BCE YPOBHHM TEKCTOBOW MH(POPMAIIHH.

YMeTp omnpenensiTh BO3MOXKHBIE HCTOUYHMKH HEOOXOIUMBIX CBEJIEHUN, MPOU3BOJUTH TOUCK
uH(pOpMaIli1, aHATTU3UPOBATh U OLIEHUBATH €€ JIOCTOBEPHOCTb.

CpenctBom dhopMHupoBaHUs TO3HABATEIBHBIX Y Y [l CIy)XKUT y4eOHBINM MaTepua, U MpexKIe BCEro

MIPOJYKTUBHBIE 3aJJaHUs yueOHUKa.

Kommynuxamuenwvie YY/[:

e CaMOCTOSTEIHHO OPraHW30BBIBATh yueOHOE B3aUMOACHCTBHE B IPYyIIE (ONpEeAeiTh O0IUe  IIeJIH,
pacnpenensiTh poiu, 10T0BapUBaTHCS APYT C APYTOM H T.1I.).

e BOCOPUHHUMATH U (POPMYIIMPOBATH CYKJEHUSI, BEIpakaTh SMOLUUB IIpoILlecce
BBIITOJTHEHUS TIPAKTUYECKUX U JJaOOPaATOPHBIX padoT;

e BhIpaXkaTh ce0s1 (CBOIO TOUKY 3PCHMSI) B YCTHBIX M ITMCHbMEHHBIX TEKCTAX;

e pacrio3HaBaTh HEBEpOAIbHBIE CPECTBA OOLICHUS, HOHNMATh 3HAUYCHHUE COUAIBHBIX
3HAKOB, 3HATh U PaclO3HABaTh MPEINOCHUIKH KOH(MIUKTHBIX CUTYaIlUH U CMSTYaTh
KOH((}IITMKTBI, BECTU IE€PETOBOPHI;

® IIOHMMAaTh HAMEPEHUS JIPYTUX, IPOSBIISTh YBAKUTEIIFHOS OTHOIIIEHHE K COOSCETHUKY U B
KOppeKTHO# ¢dopMe GopMyIMpoOBaTH CBOU BO3Pa>KEHUS;

e B XOJle AUAJIOTa /WU JUCKYCCHUHU 3aJ1aBaTh BOIIPOCHI IO CYLIECTBY O0OCyXI1aeM o
OHMOJIOTUYECKOU TEMBI U BBICKa3bIBaTh UJCH, HAIICJICHHBIC Ha PEIlIeHHUE OMOJIOTHYeCKOMN
3a7a4M U NoJJIep>KaHre OJiaroKeaTeaIbHOCTH OOLICHHUS;



® COITIOCTaBJISATH CBOU CYXIACHHUSI C CYKACHUSIMU JIPYTUX YYAaCTHUKOB JAUAJIOTA,
OOHApY>KUBATh Pa3IN4HE U CXOJCTBO MO3UITHII;

® IIyOJIMYHO MPEJCTABISTH PE3yIbTaThl BBITOJTHEHHOTO OHMOJIOTHYECKOTO ONbITa
(PkcrIepuMeHTa, UCCIICIOBaHUS, IPOCKTA);

®  CaMOCTOSITEIILHO BHIOUPAaTh (pOpMAT BBICTYIUUICHHS C YYETOM 3aJiad NMPE3CHTAIIUUA U
0COOCHHOCTEH ayIUTOPUH U B COOTBETCTBUHC HUM COCTABJIISITh YCTHHIC U TUCHbMCHHBIC
TEKCTHI C UCIIOJIb30BAHUEM WJIJTIOCTPATHBHBIX MaTepHAJIOB.

Coaep:xanue yueOHoro npeamera «buoJsiorus»
10 kaacc.

Pa3znen 1. BBenenue (8 yacos)
buonorust B cucteme Hayk. COBpeMeHHbBIC HarpaBiicHHS B Onosnoruu. CBsi3b OMOJIOTHH C

ApYTUMH HayKaMu. BblllosHeHHe 3aKOHOB (M3MKM M XUMUM B kUBOM mnpupone. Cunres
€CTECTBEHHOHAy4YHOI'0O W COLMOTYMaHUTAapHOIO 3HAaHUA HA COBPEMEHHOM JTalle Pa3BUTHS
uuBuian3anuu. IlpakTuueckoe 3HaueHHe OWOJIOTMYECKUX 3HAHMN. bBHoJoOrmueckue CUCTEMBI Kak
npeaMer u3ydeHus Ouonoruu. OCHOBHBIE NPUHIMIBI OpPraHW3alud W (YHKIMOHUPOBAHUS
OMOJIOTUYECKUX CHUCTEM. BHONOTMYecKHne CHUCTEeMBl pa3HBIX YPOBHEH OpraHu3anuu. [ HmoTe3sl u
TEOpPUH, UX POJIb B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MUpa. MeToJibl
HAay4HOTO TIO3HAHUS OPraHUYecKoro Mupa. OKCIEpUMEHTaJIbHbIE METOJIbl B  OHOJOIMH,
cTaTUCTHYecKast 00paboTKa JaHHBIX.

CoBpeMeHHbIe HanpaBieHus B Ouosoruu. CBsi3b OMONOIUU ¢ IpyTUMHU HayKaMu. BeinosHenue
3aKOHOB (PM3WKU U XUMHUH B KUBOW mpuponae. CHHTE3 eCTECTBEHHOHAYYHOTO M COIMOTYMaHUTAPHOTO
3HAHMSA HA COBPEMEHHOM JTalne pa3BUTUs LuBUIM3auuu. [IpakThueckoe 3HaueHHE OMOJIOTMYECKHUX
3HaHWil. buonormueckue CcUCTEMbl Kak MpeaMer u3ydeHus Ouonorud. OCHOBHBIE NPUHIUITBI
opraHuzanyu 1 (QyHKIHOHUPOBAHHS OMOJOTHYECKUX CHUCTeM. bHoloTMYecKkne CHCTEMBI pa3HBIX
ypOBHEH opraHu3anuu. [umoressl M TeEOpUHM, HUX POJAb B (HOPMHUPOBAHUM COBPEMEHHOU
€CTCCTBEHHOHAy4YHOM KapTUHBI MHpa. MeToapl HaAydyHOro IIO3HAHMS OPraHUYECKOrO MHpa.
DKcIepUMEeHTaIbHbIE METO/Ibl B OMOJIOTUH, CTATUCTHYECKAst 00pabOTKa TaHHBIX.

Hemoncmpayusn IToptpets! y4yeHbIX. CxeMmbl: «CBsi3b OMOJOTHHM C JPYTMMHU HayKaMuy,
«Cucrema OHOJOrMUYECKHX Hayk», «buoioruueckue cuctembl», «YpOBHH OpraHM3allid >KHUBOM
npupoaby, «CBoMCTBA KUBOM MaTepumn», «MeTo bl TO3HAHUS KUBOU IPUPOIBI».

Jlabopamopuuwie padomor 1. Mexanuzmvl camopezynsayuu.

Pa3nes 2.Mosekyasipablii ypoBeHb (224)
MonekynsapHble OCHOBBI >KM3HH. MakpoaleMeHTbl M MHKpOdJeMeHThl. Heopranuueckue

BemiecTBa. Boza, ee poib B sxuBoii npupoje. ['mapodunsHoCTs M rHIpodoOHOCTE. Pob MUHEpaIbHBIX
cojneil B kietke. OpraHu4ecKue BEIeCTBa, MOHATHE O PErYJISPHBIX U HEPETYJISPHBIX OMOINONUMeEpax.
Jlumuapl, ux crpoeHune. DyHKIHUM JUNUAIOB. YTIEBOAbL. MoOHOCaxapuabl, OJUTOCaXxapuibl U
nonucaxapuael. OyHkuunm yriaeBoaoB. benku. CoctaB u cTpykTypa OenkoB. DyHKIUM OENKOB.
depMeHTHI — OWONOTHYECKHE  KaTamu3aTopbl. MexaHu3m nedctBusi ¢depmeHTOB. HykienHoBbie
kuciotsl. JIHK: crpoenue, cBoiicTBa, Mmectononoxenue, pynkuuu. PHK: crpoenue, Buabl, GyHKInu.
AT®: crpoenue, ¢pyHkuuu. Buramunsl. Pemienue 3amgay mo mMonekymnspHod Ouosoruu. Bupycbl —
HekierouHass ¢opma xu3Hu. CrocoObl mepefayd BUPYCHBIX HH(EKIMA M Mepbl NPOPHUIAKTHKU
BUPYCHBIX 3a0oneBanuil. PerpoBupycsl u mMepsl 60ps0Obl co CITMlom. IIpuonsl. Bupyconorus, ee
MIPAKTHUYECKOE 3HAUYCHHE.

Jlabopamopuwie pabomot
1.06napyscenue 6enkos ¢ NOMOWbIO KA4eCMEEHHbIX PeaKyull.
2. Obuapysicenue 1UNUO08 C NOMOUBIO KAYECTNBEHHBIX PeAKYUIL.



3.U3yuenue pepmenmamusrnozo pacwenienus nepokcuod 6000po0a 8 pacmumenbHblX U HCUBOMHBIX
KJIeMmKax.
4.Bvioenenue J[HK uz mxkanu nevenu.

Paznen 3.Knerounnlii ypoBenb (40 yacoB)

Knetka — crpykrypHas u (YyHKIMOHANbHAS €IWHUIA OpraHu3Ma. Pa3BUTHE IUTOJIOTHH.
CoBpeMeHHbIE METOJbl HU3yueHUs KIeTkH. KiierouHass Teopusi B CBETE COBPEMEHHBIX JIaHHBIX O
CTpOCHHHM W (YHKIMSIX KIETKH. Teopusi cumOumorene3a. OCHOBHBIC YacTH U OPraHOUIBI KIETKU.
MeMOpannbie U HemMeMOpaHHbIe opraHouzbl. CTpoeHne W (QYHKIMH OHOJIOTHYECKHUX MeMOpaH.
Huromnazma. Ilutockener Opranounbl  aBwxkeHus. Aapo. CrtpoeHne W (QYHKIIMH XPOMOCOM
Pubocomel. DHmommazmarnyeckas cetb. Bakyonu. Komrmuteke 'onbmku. JInzocombl. MUTOXOHIPUH.
[Tnactunsl. Bxmtouenusa. OCHOBHbIE OTJIMYUTENBHBIE OCOOEHHOCTH  KJIETOK  IPOKAPHUOT.
OTnuuuTenbHble 0COOGHHOCTH KIIETOK dykapuorT. Kierounslii merabomu3m. DepMeHTATHBHBIN
XapakTep peakuuii oOMeHa BelIeCTB. DTalbl SHEPreTHYecKoro odmeHa. A’poOHOE M aHa’dpOOHOE
npixaHue. PoJib KIETOYHBIX OPraHOWJIOB B IPOIECCAX JHEPreTHYeCKoro oOmeHa. ABTOTpo(dBI H
rereporpodsl. Dotocuntes. Pa3pl GporocuHTe3a. XemocuHTe3. HacnenacTBeHHass mHpOpMaIsa u ee
peanu3anusi B KieTke. ['eHeTHdYeckuil KOJ, €ro CBOWCTBA. DBOJIOLHWS MPEJCTaBICHUNH O TeHe.
CoBpeMeHHbIE MPEACTaBIEHUsI O TeHe M reHoMe. buocuHTtes Oenka, peakiMl MaTPUYHOTO CHUHTE3a.
Perymnsmus paboTel TEHOB U IPOIIECCOB OOMEHa BEIIECTB B KJeTKe. |'eHHass MHKEHepus, TeHOMUKA,
nporeomuka. Hapyrienne OMOXMMHMYECKHUX IPOLECCOB B KIETKE IIOJ BIMSHUEM MYTareHOB H
HApKOTeHHBIX BemlecTB. KileTouHslit nukin: nHTepdasza u aeneHre. MuTo3, 3HaYeHHUE MHUTO3a, (as3bl
muto3a. ComaTHyecKue W TOJIOBBIE KJIETKH. Meio3, 3HadeHue Meiosa, ¢assl meiio3a. Meio3 B
KU3HECHHOM IIMKJIe OpraHu3MoB. DOpMHUpPOBaHWE IMIOJOBBIX KIETOK Yy IIBETKOBBIX PACTCHHH U
MMO3BOHOYHBIX JKMBOTHBIX. Perynsamusi nejaeHusi KJICTOK, HApYIICHUS perysilud Kak MpUYruHA
3abosneBaHnii. CTBOJIOBBIC KIJIETKH.

Hemoncmpayuu
Cxembl, TabnuIbl, (pparMeHThl BUACOPUIBMOB U KOMIIBIOTEPHBIX IporpaMM: «CTpOeHUE MOJIEKYJIbI

6enkay, «Ctpoenue monekyinsl JJTHK», «Ctpoenue monekynsl PHK», «Ctpoenue kietkn», «CTpoeHue
KJIETOK TPOKAPUOT U 3yKapuoT», «CTpoeHue BHpYyca», «XPOMOCOMBI», «XapaKTEpUCTHKa TIeHa»,
«¥Y nBoenue monekynsl JIHK», «®otocunTe3», «OOMEH BELIeCTB U MPEBPALIEHUs SHEPTHH B KIIETKe»,
«Jlenenue kneTku (MUTO3, Meii03)», «I1o0BBIE KIETKNY.

Jlabopamopnuvie pabomut
1. M3yuenue nnazmonusa u 0eniasmonausa 6 Kiemkax KOJICUuybsl 1yKd.
2. Habarooenue ogudicenus yumoniazmovl Ha npumepe aucma 2100€u.
3. Ilpucomoenenue, paccmampusanue u oOnUCanue MUKponpenapamos Kiemox pacmeHui.
4. Cpasnenue cmpoenus Kiemox pacmeHul, HCUBOMHbILX, 2pubos u baxmepui.

5. H3yquue CMPOEHUA NOJI0BbLX KIIEMOK HA 2OMOoeblx MUKponpenapamax.

11 kiaacca.

Paznen Nel Oprann3mennsiii ypoBenb (134)

HcTopus pa3BUTHS T€HETUKH. 3aKOHOMEPHOCTH HACJIEIOBaHUSI PU3HAKOB, BbISIBICHHBIE [
Mennenem. ['ubpuonornueckuit METOI U3y4eHUs HacleACTBEHHOCTH. MOHOTHOpHIHOE
CKpelllMBaHKe. 3aKOH JOMUHUPOBaHUA. 3aKOH paciieruieHus. [lomHoe n HenmoaHOe JOMUHHUPOBAHHUE.
3aKOH YUCTOTHI TAMET U €ro LIUTOJIOTHYEeCKOe 000CHOBaHHE. MHO)KECTBEHHbIE aJlJIeIu.
AHanu3upytoiee ckpeniuBanue. JJurubpuaHoe v moauruOpuaHOe CKpeIMBaHue. 3aKOH
HE3aBUCHUMOT0 KOMOMHMpOBaHUs. DeHOTHN U reHoTuI. L{uTosoruueckue OCHOBBI TeHETHUECKUX
3aKOHOB HACJIEJIOBaHMUSI.



I'enetnueckoe onpeaeneHue mnojia. ['eHeTuYeckas CTpyKTypa MOJIOBBIX XpOMOCOM. ['oMOraMeTHbIN U
rereporameTHblil oJ. HacnenoBanue npu3HaKoB, CLEIUVIEHHBIX C IIOJIOM.

XPpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ pynisl cueruieHns reHos. CLelIeHHOe HaclleJOBAaHNE
npu3HakoB. 3akoH T. Moprana. [losiHoe u HenoiHOE CleIIeHUE TeHOB. [ eHeTHUecKue KapThl
XPOMOCOM.

I'eHoTun kak 1enocTHas cucreMa. XpoMOCOMHasl (11epHas) ¥ LUTOIUIa3MaTHYecKas
HacJIeICTBEHHOCTh. B3anMoeiicTBre aiesbHbIX (JOMUHUPOBAHKE, HEITOJHOE IOMUHUPOBAHHE,
KOJJOMUHHPOBAHUE U CBEPXJOMUHUPOBAHNE) U HEAJUIEIBHBIX (KOMILIEMEHTAPHOCTb, SIIUCTA3 U
IIOJIMMEPHST) TEHOB B ONpeieTIeHUH pu3HakoB. [IneloTponus.

OcHoBHBIE POPMBI I3MEHYUBOCTH. [ eHOTHITYECKass N3MEHUMBOCTh. MyTtanuu. [ ennsie,
XpPOMOCOMHBIE ¥ TeHOMHbIE MyTanuu. CoMaTHu4YecKue U reHepaTuBHble MyTauu. [lomyneranbHbie u
neranbHble MyTauu. [[pHuuHbl 1 YacToTa MyTalMii, MyTareHHbIe (PaKTOpbI. DBOIIONMOHHAS POJIb
MyTalHi.

KomOuHaTiBHAs N”3MEHUYMBOCTh. BO3HUKHOBEHHE PAa3IMYHBIX KOMOMHALIMI T€HOB U MX POJIb B
CO3JIaHMM F€HETUYECKOro pa3HooOpas3us B Ipeaesiax Bua. DBOJIIOLMOHHOE 3HaYeHne KOMOMHATUBHOM
M3MEHYMBOCTH. 3aKOH FTOMOJIOTMUYECKUX PSAJIOB B HACIIEICTBEHHON U3MEHUYUBOCTH.
deHoTUIIMYECKAs, MM MOAU(DUKALMOHHAS, U3MEHYUBOCTb. POJIb yCII0BUI BHEIHEN cpefibl B
Pa3BUTHU U MPOSIBICHUU [IPU3HAKOB U CBOWCTB. CTaTUCTHUUECKHUE 3aKOHOMEPHOCTH
MOJUGUKAMOHHONW U3MEHUUBOCTH. Y IIPABICHNUE JOMUHUPOBAHUEM.

JleMoHcTpanus: Moaener-aninKaui, WUTFOCTPUPYIOIIUX 3aKOHbBI HACIEACTBEHHOCTH, IEPEKPECT
XPOMOCOM; P€3YyJIbTATOB OIBITOB, TOKA3bIBAIOIMX BIUSHUE YCIOBUH CPEllbl HA N3MEHUYUBOCTD
OpPraHU3MOB; repOapHbIX MaTEpPHAIOB, KOJUIEKIUI, MyJIsKel THOPUAHBIX, TOJUIUIOUAHBIX PACTEHUH.
[IpakTyeckue u 1a60paTopHbIE PAOOTHI:

IT/p Nel «CocraBiieHre TPOCTSHINX CXEM CKPEIIUBAHUS.
IT/p Ne2 «Permienne 3eMEeHTapHBIX T€HETUYECKHUX 33124,
Jl/p Ne4 «3yueHrie N3MEHYMBOCTH y PACTECHHI U )KUBOTHBIX, IIOCTPOCHUE BAPHAIMOHHOTO psfa U
KpuBoil. 3ydyenne peHOTHIIOB pacTeHUI»
JI/p Ne5 «BpIsiBlIeHHE UCTOUHUKOB MYTareHOB B OKpYXaroliei cpesie (KOCBEHHO) U OLlEHKa
BO3MO>KHBIX ITOCJIEJICTBUI UX BIMSHHS Ha OPTaHU3M».
MeTtopl H3y4eHHsI HacIeICTBEHHOCTH YelloBeKa. | 'eHeTnueckoe pa3sHooOpaszue YenoBeKa.
I'eneTnyeckue NaHHBIE O MPOUCXO0XKICHUH YEJI0BEKa U YEJIOBEYECKUX pacax. XapaKTep HaclIeA0BaHUs
MIPU3HAKOB Yy YeJOoBeKa. | eHeTHuecKre OCHOBHI 3710pOBbsl. BiinsHMEe cpe/ibl Ha TEeHETUYECKOE 3/10pPOBbE
yenoBeka. ['eHeTnyeckue 6ose3Hu. ['eHOTHT U 310pOBbe YenoBeka. ['eHo(hoH 1 oMy IsIHH.
CooTHo1IeHrne OMOJI0rMYECKOro U COLMaNbHOro HaciaeaoBanus. ConuanbHble po0IeMbl TeHETUKH.
OTtnyeckue npodiieMbl TeHHOW HH)XeHepuH. [ eHeTHuecKuii MporHo3 U MeIUKO-TeHETHYECKOe
KOHCYJbTUPOBaHUE, UX MPAKTUYECKOE 3HAUECHUE, 33/1a4l U NEPCIEKTUBBI.
JleMOHCTpalus: XpOMOCOMHBIX aHOMAJIMH YeJI0BEeKa U UX (EHOTUINNYECKHE IPOSIBICHUS.
[IpaxTnueckas padbora: Ne3 «CocraBieHHe poIOCTIOBHOW.
MeTobl ceneKuu pacTeHUI U KUBOTHBIX U MUKPOOPraHu3MoB. COBPEMEHHOE COCTOSIHUE U
MEPCTIEKTUBBI OMOTEXHOIOTHH.
Paznen Ne2. IlonyasiumOHHO-BUI0BOH YPOBeHb.(74)
WcTopus sBomonnoHHbIX uei. 3nauenue padot K.JIunnes, yuenus XK.b.Jlamapka, 3BOIIOIIMOHHOM
teopun Y.JlapBuHa. Posb 3BOMIONIMOHHOM TeopuH B (GOPMUPOBAHUH COBPEMEHHOM
€CTeCTBEHHOHAy4YHOU KapTUHBI Mupa. Bun, ero kpurepuu. [lomymnsimus - cTpykTypHas eJuHHUIA BUJA,
€IMHUIIA YBOJIIOLUH. [IBIKYIIHE CHIIBI SBOJIIOLIMH, UX BIUSHUE HA TeHO(MOH MOMYJISIIINH.
CunreTnydeckas Teopus 3BosonMU. Pe3ynbrarel sBomonun. CoxpaHeHue MHOrooopasus BUJIOB Kak
OCHOBA YCTOMUYUBOTO pa3BUTUA OMocdepsl. [IpuunHbl BeiIMUpaHus BUI0B. buonoruueckuii nporpecc u
OMOJIOrMYECKHi perpecc.
Jlabopamopnas paboma 1o teme: «Mopdororuyeckiue 0COOEHHOCTH PACTEeHUN Pa3TMUHBIX BUJIOBY;

«BbIsiBIIeHNE U3MEHUNBOCTH Y 0CO0€H OTHOTO BUAAY;

«BpIsBIIEHHE Y OPraHU3MOB MTPUCIIOCOOTICHUN K cpeie OOUTaHU».
Ilpakmuueckas paboma 1o Teme: «l JTaBHbIE HAIIPABIICHUS IBOJIOLNN OPTAHUYECKOTO MUPaY.



Paznen Ne3. DkocucreMHbIii ypoBeHb (7 4acoB)
OKOJIOTHYECKHUE (I)aKTopI:I, HUX 3HAYCHUC B )KMU3HU OPraHU3MOB. buonornueckue PUTMBI. MC)KBI/II[OBBIG
OTHOIICHHUS: MTapa3uTH3M, XUITHUYECTBO, KOHKYPEHIIHs, cuMOK03. BuioBas u npocTpaHCTBEeHHAs
CTPYKTypa 3KocucTeM. [IuieBpie CBsI3U, KpyroBOPOT BELIECTB U NMPEBPAIICHUS SHEPTUH B
sKocucTeMax. [[pudrHbl YCTOMYMBOCTH U CMEHBI SKOCUCTEM. VIcKycCTBEHHBIE COOOIIECTBA —
arpo’KOCHUCTEMBI.
Paznen Ned . Buocepuslii yposens (7 yacoB)
I'mmoTe3sl IMPOUCXOKACHUS )KU3HU. OTnu4uuTEeIbHEIE IIPpHU3HAKHU )XUBOTO. YcmoxxHeHne JKUBBIX
OpraHu3MoOB Ha 3emJie B IIPOIECcCe IBOMIOIMH. [ UIOTE3bI MPOUCXOKACHHS YenoBeka. Jloka3aTenbcTBa
POACTBA YCIIOBCKA C MJICKOIIUTAIOIIUMHU JKUBOTHBIMH. 9BOJIIOI_[I/I$I YCJIIOBCKaA. HpOI/ICXO)KIIeHI/Ie
YeJI0BEUYECKHX pac.
buocdepa — rimobanpHas skocucrema. Yuenue B. . Bepnanckoro o 6uochepe. Poinb sxuBbix
opranu3moB B Ouocdepe. buomacca. buonornueckuii Kpyropopor (Ha mpumMepe KpyroBoporta
yraepoaa). IBorornus ouocdepsl. [ 1o0anbHbIe SKOIOTHYECKHE TPOOIEMBI U ITyTH UX PEIICHHUS.
[TocneacTBus nesTeNbHOCTH YelI0BeKa B OKpyskatoulei cpeze. [IpaBuna noBeaeHus B pUpOAHON
cpene.

OuenuBaHme pe3yjbTAaTOB 00y4eHUA

OuneHka TeopeTHYecKNX 3HAHUI 00y4AIOIIMXCH:
Or1merka «5»:

® TIOJHO PAcCKpBITO COJEpKaHWE Marepuaia B 00bEME MporpaMMbl U y4uyeOHUKA;, YETKO U
NPaBWIBHO  JaHbl  ONPEAENCHHS W PACKphITO  CONAEPKAHUE  [OHSATUHA,  BEPHO
WCIOJIb30BaHbl  HAYYHBIC TEPMHUHBI; JIJIS IOKA3aTEILCTBA UCIOJIb30BAHBI PA3JINYHbIC YMEHUS,
BBIBOJIbI M3 HAOTIOICHUI U OTIBITOB; OTBET CAMOCTOSITEITHHBII.

OT1meTtka «4»:

®  PACKpPBITO COACPKAHUE MaTepHalia, MPABUIBLHO JIaHbI ONPEICIICHUS TIOHATUE U UCTIOJIb30BaHbI
HAy4HbIE TEPMHUHbBI, OTBET CAMOCTOSITEJIbHBIE, ONPEAEICHUS MOHATUWHENOMHbIE, JOMYIICHBI
HE3HAYUTEIbHBIC HAPYIIICHUS MTOCIIEI0BATEIbHOCTH M3JI0KEHNs1, HEOOIbIIINE HETOUHOCTH TIPU
WCMONIb30BaHNM HAyYHBIX TEPMUHOB WJIHM B BBIBOJAX a 0000IIeHHAX W3 Habmioxmenib, |
OTIBITOB.

OtrMmertka «3»:

® YCBOGHO OCHOBHOE COJIEpKaHHE YueOHOro marepuana, HO HU3JIOXKEHO (parMeHTapHO; He
BCET/Ia TOCJIEIOBATEIILHO OMPE/IEICHUE MOHSATHU HEIOCTATOYHO YETKUE; HE UCIIOIH30BAHbI
BBIBOJIBI U 000OIIIEHNS U3 HAOMIONEHUSI M OIBITOB, JOMYIIEHBI OMUOKU MPU UX W3I0KEHHH,
JIOITYIIEHBI OMIMOKK ¥ HETOYHOCTH B UCIIOJIb30BAHUU HAYYHOW TEPMUHOJIOTHH, ONPEACIICHUN
MOHSATHUU.

OTmeTKa «2»!

® OCHOBHO€ CoOJepKaHHE Y4YeOHOro Mmarepuajga HE pacKpbITO;, HE JaHbl OTBETHI Ha
BCIIOMOTaTeJIbHBIE BOMPOCHI YUUTENS, JAOMYILEHBI IpyOble OMMOKa B OMpPEAETICHUN MOHSTHE,
MIPU UCTIOJIb30BAaHUU TEPMUHOJIOTHH.

OneHka NpaKTHYeCKUX YMeHMI 00yqaloImuxcst
1. Ouenka yMeHHii CTABUTH ONBITHI
OTmerka «5»:

® TPaBWIBHO OMNpENeseHa Ieb OIbBITA; CAMOCTOSTEIBLHO M TOCIEIOBATEILHO IPOBEICHBI
noaoop o0opyaoBaHHS W OOBEKTOB, a Takke pabdoTa MO 3akKiIaJKe OMbITa; HAY4YHO,
IrPaMOTHO, JIOTHYHO OTIMCAaHbI HAOMIONCHUS U CPOPMYITUPOBAHBI BEIBOJIBI U3 OTBITA.

OTmeTKa «4»:

e TMpaBWIBHO OMNpe/eNieHa IeNb OMbITa; CaMOCTOSTENLHO TpoBeAeHa paboTa mo moadopy
o0opymoBaHus, OOBEKTOB TPH 3aKJIAJKE OIbBITA JOMYCKAIOTCs; 1-2 OMMOKH, B IIEIOM
IPaMOTHO M JIOTUYHO OIMKCAHbI HAOMIOAeHUS, cPOPMYTUPOBAHBI OCHOBHBIC BBHIBOABI U3
OTIBITA; B ONMCAHUH HAOIIONEHUH TOMYIEHBI HETOYHOCTH, BHIBO/IBI HETIOJTHEIE.



OT1meTka «3»:
® TPaBWIBHO OMpeE/eseHa 1eb OMbITa, TOJ00pP 000PYAOBaHHS U OOBEKTOB, a TAKKE PAOOTHI
IO 3aKJIaJIKe OTMbITA MIPOBEJCHBI C MOMOIIBI0 YUUTENS; TOMYIIIEHbl HETOYHOCTH s OLIMOKA B
3aKJIa/IKE OTIbITA, ONMCAHUU HaOIIoeHHEe, (POPMUPOBAHUH BHIBOIOB.
OTmeTka «2»:
e He oIpejelieHa CaMOCTOSTENIbHO LEb ONBITA; HE MOATOTOBIEHO HY)KHOE OOOPYIOBAaHMUE;
JOMYIICHBI CYIIECTBEHHBIE OIIMOKY MPH 3aKJIAJKE OTBITa U €r0 0POPMIICHHUH.

2. OueHka yMeHHii MPOBOAUTH HAOJIIOIEHUS
YumnTteib 10J:KeH YYUTHIBATh:

®  [IPaBUJILHOCTH POBEICHHUS;

® yMEHHE BBIICNISATH CYIIECTBEHHbIC IPHU3HAKU, JIOTMYHOCTh W HAyYHYI0 TIPAaMOTHOCTH B
ohopmIIeHNH PE3yITBTaTOB HAOMIOIEHHE U B BEIBOJIAX.

OT1merka «5»:

e TMpaBWIBHO IO 33/IaHUI0 TPOBEACHO HAOIIOJCHUE; BBIJCICHBI CYIECTBEHHBbIE NpPU3HAKE,

JIOTUYHO, HAYYHO I'PaMOTHO OOPMIICHBI Pe3yIbTaThl HaOMOMeHUs | BBIBOIIBI.
OTmeTka «4»:

e [MpaBWIbHO IO 3aJaHUIO MPOBENEHO HAOIIONEHUE, TPHU BBIACIEHHH CYIIECTBEHHBIX
MPU3HAKOB Y HAOIIOMaeMoro oobekra (Iporiecca), Ha3BaHbI BTOPOCTEIICHHBIC MPU3HAKH;
JoTyIeHa HeOpeXHOCTh B 0(pOpMIIEHUN HAOIIOIEHUE U BHIBOJIOB.

O1meTka «3»:

e JIONMYIIEHbl HETOYHOCTH, 1 - 2 omunOKa B IPOBEACHUHN HAOIIONEHUE 110 33/1aHUI0 YUUTEIIS;
IIpU  BBIJCJIEHUU CYHIECTBEHHBIX IPU3HAKOB Yy HaOmogaeMoro ooObekTa (mpoliecca)
BBIJICTICHBI JIMIIbL HEKOTOphIe, AomyiieHbl omunoku (1-2) B odopmieHun HabmoneHue u
BBIBOJIOB.

OT1MmeTKa «2»:

e jlomyIIeHbl omuOKU (3-4) B mpoBefeHUU HAOIIONCHHUE IO 3a/IaHUI0 YUUTEIIS; HEMPaBUIIbHO
BBIJICJICHBI TIPU3HAKa HaOogaeMoro o0bekTa (Ipoiiecca), AOmyiieHsl omuoku (3-4) B
odopmiieHnn HaOIIOIEHUI 1 BHIBOJIOB.

Ouenka BbINOJHEHUS TECTOBBIX 3a]aHMI:
OtMmeTka «5»:yJamuiicst BEITOIHII TecToBbIe 3ananus Ha 91 — 100%.
OTMeTKa «4»: yyamuiics BHIIOTHUI TecToBbIe 3a1anus Ha 71 — 90%.
OTMeTKa «3»: ydalnuiics BBITIOJHWIT TeCTOBbBIE 3ananus Ha 51 — 70%.
OTMmeTka «2»: ydaluiics BBIIOJIHUI TECTOBBIE 3aJJaHUsI MeHee yeM Ha 51%.
3aganus B popmare EI'D

BrinosiHeHne Takux 3aaHuil olieHuBaercs 1o Hopmarusam OUIIN.

KHNMpr:

1.Bbuonorus 10 knacc/Coct. H. A. borganos. — M.:BAKO, 2014. — 80 c.

2. buomnorus 11 knacc/ Coct. H. A. bormanos. — M.: BAKO, 2014. — 80 c.
3. CyxoBa T.C. «KoHTpombHBIE W TIpOBEpOYHBIE pabOTHI 1Mo Owomoruu 9-11 KIacce.
Mertoanueckoe nocodbue. Mockaa, «poda», 2014.

4. CyxoBa T.C. «Tectbl. buonorus 6-11 xnaccel» yuedHO-MeToIn4UecKoe nmocoore. Mockaa.
Hpoda,2014

Y4eOHO-MeTOAMYECKOE U MATEPUAIBLHO-TEXHUYECKOE o0ecreyeHue

00pa30BaTeJBLHOI0 NMpoIecca

1. B. B. Iaceunuk, I'. I'. IlIsenos buonorus. O6miasgs 6momorusgs 10 ximacc: YueOHHK i
obmeoOpazoBaTenbHbIX yupexaenuit M.: [Ipocsemenue, 2020r



10.
11.

12.

13.

14.

15.
16.

B. B. Ilaceunuk, I'. I'. IlIBenioB buonorus. OOmas Omosorns 11 ximaccel: YueOHMK. M.:
[Ipoceemenue, 2021t

I'. B. UepennukoBa buomorus. O6mas o6uwomoruss 10 — 11 xmaccer: [ToypouHble TuiaHsl 1mo
yuebHuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. Ilaceunuxa. Boarorpan: Yuurens,
20109.

H. A. borganoB KontponsHo-uzmepurenbubie Mmatepuansl. buonorus 10 xnacce. buonorus 11
knacc. M.: BAKO, 2019

A. B. TlumenoB buonorus 10 kmnacc: TemaTuueckue T€CTOBbIEC 3aJlaHMs JJIA MOJATOTOBKH K
EI'D. SIpocnanb: Akagemus pazsutus, 2015.

A. A. Kamenckuii, H. A. Cokonosa, A. C. Maknakosa, H. }O. CapsiueBa buonorust EI'3. M.:
Oxk3ameH, 2016

Apnarosckuii T.J[. YueOHO-TpEeHUPOBOUHBIE TEMATUUECKHUE TECTOBBIE 3aJaHMsI C OTBETAMHU IS
MOJATOTOBKU K €IUHOMY TIOCYJapCTBEHHOMY dK3aMeHy o Ouonoruu. 1 u 2 vactu. U3a-Bo
«Yuurensy», Bonrorpan,2017

Boponmos H.H., CyxopykoBa JI.H., «9Bomtonus opranudeckoro mMupa» (DakyabTaTHBHBINA
Kypc) , 2016 .

Kyumenko B.C., I'.C.Kanunosa u np. «O1ieHKa KauecTBa MOATOTOBKH BBIITYCKHUKOB OCHOBHOM
IITKOJIBI 110 Oronorum», Mocksa, «/Ipoda» 2018.

MawmontoB C.I'., 3axapoB B.b., «OcHOBBI Ouonoruny, Kypc st camooOpazoBanusi, 2014.
MamonToB C.I'., 3axapoB B.b., «O0mas Ouonorusi», yuebnoe mocodue, Mockpa, «Bpiciias
mKona»,2018.

Mummmaa H.B. «3aganus mo oOmieli OMOJOTHHM JJIsi CaMOCTOSITENILHOM paboThI 1O 00mIei
Ouosorumn», mocobue ans yuyammxcs, Mocksa, «IIpocemenne»,2013.

CyxoBa T.C. «KoHtposbHBIE M TMpOBEepouYHbIE pPaboThl mo Oumosoruu 9 -11 Kacce».
Meroaundeckoe mocooue. Mockaa, «Jpoday», 2015.

CyxoBa T.C. «Tectpl. buonorus 6-11 xnacce» ydeGHO-MeTonuueckoe mnocodbue. Mockaa.
Hpoda,2014.

KHWM: buonorus 10 knacc /Coct. H. A. borganos. — M.:BAKO, 2013. — 80 c.

KHUM: Buonorus 11 kmace/ Coct. H. A. Bormanos. — M.: BAKO, 2014. — 80 c.

Texnuveckue cpeacTsa 00yueHus (CpeacTBa UKT)

1. MynbTUMeAUHHBIA KOMIBIOTED
2. MynbTHMeua mpoeKTop

3. HHTepakTuBHas J0CKa
Hemoncmpayuu

Kpurepun Buna

[Momynsmus — cTpyKTypHas €IMHULIA BUIA, €IUHUIIA YBOJIOIIUN
JIBHOKYIIE CHIIBI 3BOJIIOIIAN

Bo3HukHOBEeHHME 1 MHOTOOOpa3ue MPUCIOCOOIECHUH y OpraHu3MOB

OO0pazoBaHue HOBBIX BUJIOB B IPUPOJIE

OBOJIIOLMS PACTUTEIIBHOTO MUpa

. OBOJIIOLUSA )KMBOTHOTO MHUpa

. Penkue u ucuesaronue BUIbI

. DOpMBI COXPAHHOCTH UCKOIIAEMBIX PACTEHUN U KUBOTHBIX
. JIBMKyIME CUIIBI AaHTPOIIOTEHE3a

. [IponcxoxaeHue yenoBeka

. IIporcx0oxkACHUE YETIOBEYECKUX pac
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