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1. TACHOPT NPOT'PAMMBbBI YYEBHOM JUCIUIIJIAHBI
OY . 09 bUOJIOorus
1.1. O6saacTh NpUMeHeHHsI MIPOrPaMMBbI:
[IporpamMma yuyeOHOI AMCIUIUIMHBI SIBJSIETCS YAaCThblO OCHOBHOM HpPOQecCHOHATBHON

obOpasoBaTenbHON mporpammbl B cooTBeTcTBUU ¢ OI'OC mo cnermumansHoctu 08.01.28
MacTep OTACIOUYHBIX CTPOUTEIIBHBIX M ICKOPATUBHBIX padOT

MecTo y4eOHOU AUCHUIUVIMHBI B CTPYKTYpPe OCHOBHOI NpodeccuoHANbHOM
o0pa3oBaTeJIbHOI MPOrPaAMMBI:
VYuebHas JUCIUTIINHA «buonorus» ABJISICTCS o0s13aTenbHON 4acTbhlO

00111e00pa30BaTEILHON  MOJATOTOBKH  ClieMainucToB cpennero 3Bena (OIICC3) B
pazgene npodEeCCHOHAIBHBIX JUCHHUIUIMH B COOTBETCTBHM ¢  DenepaabHbIM
roCyJ1apCTBECHHBIM o0pa3oBaTeIbHBIM CTaHIaPTOM (PIoC) CpeIHero
npodeccuonaibHoro oodpasoanus (CIIO) mo cnernmansHoctn. 08.01.28 Mactep
OTAETOYHBIX CTPOMTENBHBIX M JCKOPATHBHBIX PaOOT

1.2.10ean u 3a7a4M y4eOHOIl JUCUMIUVIMHBI — TPeOOBaHUS K pe3yjbTaTaMm
OCBOCHUS Y4eOHO! TUCHUNINHBI
JlesiTenbHOCTh y4eOHOTO 3aBeIeHHs] B OOy4YeHHHM OMOJIOTHU B Kypce CPEIHETO

nmpodeCcCHOHAIBLHOTO 00pa30oBaHMsl JIOJDKHA OBITh HampaBjieHAa Ha JIOCTHKCHHE
00yYaIONTUMHUCS CIISAYIONUX JUIYHOCTHBIX Pe3ya1bTATOB:

1. peain3annio ISTHUYCCKUX YCTAHOBOK IIO0 OTHOHICHUIO K OMOJIOTMYECKUM
OTKPBITUAM, UCCJICAJOBAHUIM U UX PE3yJIbTaTaM,

2. TPU3HAHUC BBICOKOW IIEHHOCTH JKU3HHU BO BCEX €€ MPOSIBICHUAX, 30POBBS
CBOETO ¥ JIPYTUX JIFOJICH, pealln3alliio YCTAaHOBOK 3J0pOBOT0 00pa3a jKU3HH,

3. c(hOpMUPOBAHHOCTH MTO3HABATEIBLHBIX MOTHUBOB, HAINPABIICHHBIX HA MOJYyYECHHE
HOBOTO 3HAaHMS B 00JacTH OHOJOTMM B CBSI3M € Oynaymied npodeccuoHanbHOM
NESATETbHOCTPIO WKW  OBITOBBIMU MpoOJieMaMH, CBSI3AHHBIMHU C  COXpPaHEHHUEM
COOCTBEHHOTI'O 3/10POBbs M 3KOJIOTMYECKON 0€30MaCHOCTH.

MeTanpeaMeTHbIMHU pe3yJdbTaTaMM OCBOCHUS O0yYarOITUMHUCS 0a30BOT0 Kypca
OHOJIOTUHU ABJISIOTCH

1. OBJIaJCHHUC COCTaBJIAOIIIMMU HCCHGHOB&TGHLCKOﬁ )51 HpOGKTHOﬁ ACATCIIBHOCTH,
BKJIFOYasA YMCHUSA BUIACTDH Hp06neMy, CTaBUTb BOIIPOCHI, BBIABUTATH TI'MIIOTC3bI, NdBATH
ONIPCACIICHUSA TOHATUAM, KJ'IaCCI/I(i)I/IHI/IpOBaTB, Ha6JIIOI[aTB, MpOBOAUTH 3KCIICPUMCHTHI,
ACJIaTb BBIBOJbI U 3aKJIIOYCHHA, CTPYKTYPHUPOBATH MATCPpHA, O6’E>$ICH5[TB, JOKa3bIBaTh,
3alUIIATh CBOU UCH,

2. yMeHus paboTaTh C Pa3HbIMU HMCTOYHUKAMHU OHOJOTHMYECKON MH(MOpMaLUU:
HAXOJIUTh OMOJIOTUYECKYIO MH(OPMAIIHIO B PA3IUYHBIX HCTOYHHUKAX (TEKCTe yUeOHUKA,



HAYYHO-TIOMYJISIPHOM  JIUTepaType, OHOJOTHYECKMX CIIOBapsSIX H CIPABOYHHMKAX),
aHAJIU3UPOBATh U OLICHUBATh MH(OpMalHio, mpeoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJTHOM

(GbopMbI B APYTYIO;

3. cI0OCOOHOCTH BHIOMPATH IIEJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX JCHCTBHAX
M TIOCTYINKax MO OTHOIICHWIO K JKHUBOW MPUPOJIE, CBOEMY 3JI0POBBIO U 3J0POBBIO
OKPY KaIOIIHNX;

4, YMCHUA aACKBATHO HMCIIOJIIB30BATh PCYCBLIC CPCACTBA JId OUCKYCCHUU U
aprymeHTanmnumn cBOCH IMO3UIHH, CPpAaBHUBATH PA3HBLIC TOYKU 3PCHUA, APpI'YMCHTUPOBATH
CBOIO TOYKY 3pCHU:A, OTCTAMBATH CBOIO ITO3UIIUIO.

IIpeaMeTHBIMHU pe3yJbTATAMM OCBOCHUS Kypca OUOJIOTUU SIBISIOTCS:
1. B nosnasamenvhot (unmeniekmyanvHotl) cgepe:

- XapaKTepUCTUKA  COAEpKaHHS  OMOJOTMYECKUX  Teopuit  (KiIeTouHas,
IBOJIIOLIMOHHAS Teopus [lapBuHa); ydeHuss BepHajackoro o Ouocdepe; 3aKOHOB
Menpens, 3aKOHOMEPHOCTEW M3MEHUMBOCTHU; BKJIaJ1a BBIJAIOIIUXCS YUCHBIX B Pa3BUTHE
OMOJIOTHYECKON HAYKH;

- BBIJICJICHUE CYIICCTBEHHBIX TMPHU3HAKOB OHOJOTHYCCKUX OOBEKTOB (KJIETOK:
PACTUTENBHBIX W JKUBOTHBIX, JOAJEPHBIX M SACPHBIX, MOJIOBBIX M COMATHUYECKHX;
OpPraHU3MOB. OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX; BHJIOB, dKOCHCTEM, OHOC(heps) U
nporieccoB  (0OMEH BEIIECTB, pPa3MHOXKEHHE, JEJACHHE KIIETKH, OILIOJ0TBOPEHHE,
JIeHCTBHE MCKYCCTBEHHOIO u €CTECTBEHHOTO otbopa, dbopmupoBaHue
MPUCTIOCOOJIGHHOCTH, O0Opa3oBaHUE BHJOB, KPYrOBOPOT BEIIECTB U TMPEBpAIICHUS
SHEPIHH B SKOCUCTEMax U Onocdepe);

- 00BsicHEHHE posin OuoJIorTMH B (HOPMHUPOBAHMM HAYYHOTO MHUPOBO33PEHUS;
BKJIa/1a OMOJOTUYECKUX Teopui B (hOPMUPOBAHUE COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA; OTPHUILATEIBHOIO BIHSHHUS QJIKOrOJsl, HUKOTHHA, HAPKOTUYECKUX
BEIIECTB Ha PpAa3BUTHE 4YEJIOBEKA; BIHSHHUS MYTarecHOB Ha OpPraHu3M YeEJIOBEKa,
AKOJIOTHYECKUX (DAKTOPOB HA OPTraHU3MBbI; TPUYUH IBOJIOIMU, U3MEHSIEMOCTH BHJIOB,
HapyIICHUM pa3BUTHS OPraHU3MOB, HACJEJACTBEHHBIX 3a00JI€BaHUM, MYyTallUi,
YCTOMYUBOCTH U CMEHBI SKOCUCTEM;

- TIPUBEJICHHUE JI0KA3aTeIbCTB (apryMEHTalMs) €JIMHCTBA >KMBOM W HEKHUBOU
MPUPObI, POJICTBA KUBBIX OPraHU3MOB; B3aMMOCBS3EH OPraHU3MOB M OKPYKaIOIIEH
Cpeibl; HEOOXOIMMOCTH COXPaHEHUS MHOTO00pas3usl BUJIOB;

- YMEHHE T0JIb30BaThCSl OMOJIOTHYECKON TEPMUHOJIOTHEH M CUMBOJIUKOM;

- PEIICHUE AJIIEMEHTAPHBIX OMOJOTHYECKUX 3aJlay; COCTABJIICHUE AJIEMEHTapPHBIX
CXEM CKpEUIMBaHUS M CXEM IepeHOca BEHICCTB W JHEPrUd B IKOCHCTeMax (Ieru
MUTAHHSA);

- onucaHue ocoOeil BUI0B 10 MOP(POIOTrHIECKOMY KPUTEPHIO;

- BBISIBIICHHE M3MEHUMUBOCTH, MPHUCIOCOOJICHUN OpraHu3MOB K cpejle OOuUTaHus,
UCTOYHMKOB MYyTarcHOB B OKpyKaromed cpeae (KOCBEHHO), aHTPOIOTEHHBIX
U3MEHEHUI B HSKOCHCTEMaxX CBOSM MECTHOCTH, HW3MEHCHHH B HSKOCHCTEMax Ha
OHMOJIOTHYECKUX MOJEIIAX,



- CpaBHEHHE OHMOJOTrMYECKMX OOBEKTOB (XMMHUYCCKUH COCTaB TeNI JKUBOM H
HEXMBOW MPUPOJBI, 3apOJbIllla YeTOBEKAa M JAPYrMX MIICKOMHUTAIOIIUX, MPUPOJHbIC
OKOCHCTEMBbI M arpodKOCHUCTEMBI CBOSH MECTHOCTH), TPOIECCOB (ECTECTBCHHBIH H
UCKYCCTBEHHBII 0TOOP, IMOJIOBOC M OECII0I0€ pa3MHOKEHHUE) B (OPMYITHPOBKA BEIBOJIOB
Ha OCHOBE CPaBHEHMUSI.

2. B yennocmuo-opuenmayuouHot cgepe:

- aHaTM3 W OIICHKA Pa3IWYHBIX THIOTE3 CYIHOCTH JXHU3HH, MPOUCXONKICHUS
YeJIOBeKa M BO3HUKHOBEHUS JKU3HHU, TII00AIBHBIX KOJOTUYECKUX MPOOIeM H MyTel uX
pelICHMsI, TIOCIACACTBUH COOCTBCHHOW JICATEIBHOCTH B OKpYXalomehd cpeje;
OMOJIOTHYECKON HHPOPMAIIHH, ITOTYy4aeMOH M3 Pa3HbIX HCTOUYHHUKOB,

- OIICHKA JCTETUYCCKUX aCIMEKTOB HEKOTOPBIX WCCIICIOBaHUNM B 00JIacTH
onotexHosorun (KJIOHUPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPaBICHHOS
U3MEHEHHE FeHOMa).

3. B cghepe mpyooeoii dessmenvHocmu:

- OBJIQJICHUE  YMEHUSIMHU W  HaBbIKAMM  TOCTAHOBKM  OMOJIOTHYECKHUX
AKCHEPUMEHTOB U OOBSICHEHHUSI UX PE3YyJIbTATOB.
4. B cghepe puzuuecroii desmenvHocmu:

- 000CHOBaHHE W COOJIOJICHHE Mep NPO(PUIAKTUKH BHUPYCHBIX 3a00JIeBaHUH,
BpPEIHBIX MpPUBBIUEK (KypeHHE, YIOTpEOJICHHE ajKoToJisd, HApKOMaHWs); TIPaBHI
MIOBEJICHUS B OKPYKAOIIEH cpeie.

1.3. PexomeHayeMoe KOJIHYECTBO YaCOB HA OCBOeHHEe padoyeil MporpaMmmbl

Y4eOHO# IUCHUIINHBIL:
MakcuMaibHas yueOHas Harpys3ka oOyJaroumxcs— 72 gacoB
6 mom uucie. 00s3aTeNbHAs ayJUTOpHAs Harpy3ska— 72 4acoB



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JJUCIIUILJINHBI

2.1. O0bem yueOHOM TMCHUIIMHBI M BUbI YUeOHOI padoThl

Bup yueOHoi padoThI Oobvem uacos
MakcumasbHas yaeOHas Harpyska (Bcero) 72
O0s3arenbHas ayauTopHas yaeOHast Harpyska (Bcero) 72

Urorosas arrectanus — nu¢ppepeHuupoBaHHbIN 3a4eT

2.2. Coepxxanue Kypca OHOJIOTHH
buosiorns kKak KOMILUIEKC HAYK 0 )KHUBOH NpHUpoje

buonorus kak KOMIUJIEKCHasl HayKa, METOJIbl HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIE
B Ouosioruu. CoBpeMeHHbIEe HampaBieHus B Ouonoruu. Ponp Ouonoruum B
dbopMuUpPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, MPAKTUYECKOE 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUH.

buonoruyeckue cucremMbpl Kak TmpeaMer usyudeHus Owuonoruu. (OCHOBHBIE
KPUTEPHUH KUBOTO. YPOBHU OPraHU3AUM KUBOU MPUPOJIBI.

CtpykTypHbIe 1 QYHKIMOHAJbHbIE OCHOBBI "KU3HHU

MonekyisipHble OCHOBBI )KU3HU. Heopranunyeckue BeliecTsa, ux 3HadeHue. Poip
BOJIbI B COCTaBe *kMBOI Marepun. Oprannyeckue Beniectsa (YriaeBOIbl, JTUITUIBI, OSIKH,
HYKJIEMHOBbIe KHUCIOThI, AT®), ux crpoenune u Qynkuuu. buonomumepst. [pyrue
OPraHUYECKUE BEILIECTBA KIICTKHU.

Knerka — ctpykrypHas W (yHKIMOHaNbHAas eAWHHUIA opraHuszma. Lluronorus,
MeTO bl [uTonoruu. CoBpeMeHHas KiIeTouHask Teopusi. KileTku npokapuoT U 3yKapHuoT.
OCHOBHBIC YaCTHU M OPTaHOUIBI KIETKH, X pyHkmuu. CtpoeHue u GyHKIIUA XPOMOCOM.

KuznenesarenbHOCTh KIETKA. MeTabonu3M. DHEPreTUYeCKUd W IIACTUYSCKUI
o0MeH. DOTOCHUHTES, XEMOCUHTES.

XpaHeHue, Tepeaadya W peanusalds HaclIeICTBEHHON WH(OpManuu B KIETKE.
['enetnyeckuii kon. I'en, reHom. buocuntes 6enka. ['enomuka. Bupycel — HekeTouHas
dbopma Ku3HH, MEPHI TPOPUITAKTUKN BUPYCHBIX 3a00JICBAHUI.

Opranusm

Opranusm — eIMHOE 11EJI0€.



OcCHOBHBIE TPOIECCHI, MPOUCXOJAIIUME B opraHusme. Perymsanus QyHKuuit
opraHu3Ma, ToMeocCTas.

CamoBoCTIpOU3BEICHHE OPraHU3MOB U KiIeTOK. KieTouHblii muki: untepdasza u
neneHue. Mwuto3 U Meio3, ux 3HayeHue. COMATUYECKHE U TMIOJOBBIE KIIETKHU.
PasmuoxeHne opranu3moB (Oecrnonoe u mosioBoe). CriocoObl pa3MHOKECHHS Y PACTEHUH
U KUBOTHBIX.

WuauBuayanbHoe pa3BuTHE opranu3ma (oHtorenes). [IpuunHbI HapylIeHUI
pa3BUTHUs. PenpoayKTHUBHOE 30POBbE YEIOBEKA; MOCIEACTBUS BIUSIHUS aAJIKOTOJIS,
HUKOTHHA, HAPKOTHUYECKHUX BEIIECTB Ha HOMOPHOHAIBHOE pPa3BUTHE UEJIOBEKA.
JKu3HeHHbIE HUKJIIBI Pa3HBIX TPYIIT OPTaHU3MOB.

['enernka, METOIbI TEHETHUKHU. |'€HEeTMYeCcKass TEPMHUHOJOTHS W CHMBOJIMKA.
3akoHbl HacieAacTBeHHOCTH ['. MeHpens. XpoMOCOMHAs TE€OpHUsl HACIEICTBEHHOCTH.
Onpenenenne nona. CUEIUIEHHOE C MTOJIOM HACIIEIOBAHUE.

I'enetnka denoBeka. HacnencTBeHHble 3a00eBaHUsS 4YEJIOBEKA W HX
MpeaypexIeHUE. DTUUECKUE aCTIEKThl B 00JIACTH MEIUIIMHCKON T€HETUKHU.

I'enotrunm wu cpena. HenacinenctBeHHass uW3MEeHUYMBOCTH. HacneacrBeHHas
M3MEHUMBOCTh. MyTaiuu. MyTareHsl, X BIUSHUE Ha 3JJ0POBHE YETTOBEKA.

Jlomectukamusgs W cejaekumsa. MeToasl  celeKuMH. buorexHomorus, eé
HaIlpaBJICHUsI ¥ IEPCTICKTUBBI pa3BUTHsI. b10OGE301MacHOCTb.

Teopust 3BoIIOLMH

PazButvie 3BONIOLIMOHHBIX WAEH, JBOMOLMOHHas Tteopus Y. JlapsuHa.
Cunrernueckass Teopusi 3BOMONUU. (CBUIETENBCTBA 3BOJIIOLMHU KUBOW MPUPOABI.
MuxkposBomtonus U MakpodBotonusa. Bun, ero kpurepuu. [lonynsauus — aneMmeHTapHas
CAVMHUIA HSBOJIIONUU. J[BWXKyIllME CHJIBl HBOJIOLUMU, UX BIUSIHUE HAa TEHO(POH]
nonyisiuuy. HampasieHus 3BOTIONUN.

Pa3Burtue ;ku3Hu Ha 3emJie

['umoTe3bl mpoucxokaeHus xXu3Hu Ha 3emie. OCHOBHBIE STallbl HBOJIOIHIH
opraHudeckoro mupa Ha 3emsie. MHOroo6pasue OpraHu3MoB Kak pe3yJbTaT dBOJIOLUU.
[TpuHtunb! KI1accupuKayy, CUCTeMaTHKA.

CoBpeMeHHBIC TMPEJCTABICHUS O TMPOUCXOXKISHUHM 4YeJOBEKAa. DBOJIOLIUS
yenoBeka (aHTpororeHes). JIBMXKyIIHME CHIIBI aHTpoIoreHesa. Pachbl deloBeka, HX
MPOUCXOKICHUE U €TUHCTBO.

OpFaHI/I3MbI " OKpYyKamas cpeaa



Okonorudeckue (GakToppl U WX BIAUSHUE Ha opranu3Mbl. [IpucnocoOneHus
OpPraHU3MOB K JIEUCTBUIO SKOJIOTUYECKUX (PAKTOPOB. DKOJIOTHUYECKAs HUIIIA.

buoreonenos. Oxocucrtema. Pa3zHooOpasue »skocucteM. B3auMooTHOIIEHHS
MOIYJISILMM Pa3HBIX BUIOB B 3Kocucteme. KpyroBopoT BemIECTB M MOTOK 3HEPTUU B
DKOCUCTEME. YCTOWYMBOCTh M JAWMHaAMHMKa 3KocucteM. llociencTBust BiusiHUA
JEeSTENBHOCTH YelloBeKa Ha 3KocucTembl. CoxpaHeHne OMopasHoOOpas3usi Kak OCHOBA
YCTOMYUBOCTH 3KOCHUCTEMBI.

Ctpykrypa  Ouocdepbl.  3aKOHOMEpPHOCTH  CYIIECTBOBaHHS  Ouoc(ephl.
KpyroBopoTs BemiecTB B Ouocgepe.

Ponr uyenoBeka B Ouocdepe. ['nmobGanbHbIE aHTPONOTEHHBIE HW3MEHEHUS B
ouocdepe. [IpoOGaeMbl yCTOWUHUBOTO pa3BUTHSI.

HCpCHeKTI/IBBI pa3BUTHUA OHMOJIOTHYECKHUX HayK.



2.2. Tematn4eckuii T1aH U coaepxanne yaeoHon aucnummuHeiOY J1.15 BUOJIOT U

Coaeprxanue y4eOHOro MaTepHuajia, KOHTPOJIbHbIE PadoThI, Oo0beM | YpoBeHb
HaunmeHoBaHue pa3eioB U TeM
pabora o0y4alommxcs 4acoB | OCBOEHHSsI
1 2 3 4
Paszen 1. BHOJIOTHsI KAK HAVKA. METO/Ibl HAYYHOT'O NO3HAHUSI - 2 naca
Tema 1.1, Buonorus xak Hayka. OCHOBHBIC YpOBHHM OpraHHM3alliM XXMBBIX CHCTEM. [Ipu3HaKu
METO/IbI IO3HAHMS %KHBOI TPUPOALL | 1/1 Y ¥p p = p 1 1,2, 3
BHOJIOTMYECKHUE CHCTEMBI. OBLIHE JKHBOTO.
NIPU3HAKY BHOJOTHYECKHX CHCTEM. o
YPOBHEBASI OPTAHM3ALHS JKUBOIA 1/2 Ipakruteckoe sansirne Nel 1 2,3
TIPHPO/IbI Vcrionb30BaHHE Pa3IMuHbIX METOOB IPU M3y4EHHH OMOJIOTHYECKHX 0OBEKTOB.
Panea 2. KJIETKA KAK BHOJIOTHYECKASI CHCTEMA - 16 wacos
Tema 2.1. l/ 3 & “
COBEPMEHHAS KJIETOYHASI TEOPUS. OCHOBHBIE TOJIOKEHHS COBPEMEHHON KJIETOYHOU TEOPHH. Krnetounoe CTpPOCHHE 1 12
HEOPTAHUMECKHUE H OPTAHUMECKUE OpraHu3MoB. XMMHYECKHIT COCTAB KIETKH. '
BEIIECTBA
Tema 2.2, 1/4 | Crpoenne kietkn. OpraHOHBL 1 1,2
CTPOEHME KJIETKH. 1/5 | TlpokapuoTel W 3yKapuoThl. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK pAaCTCHHH,
TIPOKAPHOTBI Ml 3YKAPHOTBI N 1 1,2
JKUBOTHBIX, OaKTepuii, rpuboB.
Tema 2.3. 1/6
OBMEH BELIECTB U NPEBPALIEHHE
SHEPTUH B KIETKE. ®OTOCHHTES, OO6meH BenlecTs 1 mpespaiieHne sHeprun. GorocuHTes. XeMOCHHTES. 1 1,2
XEMOCHHTE3
Tewa 2.4. 17 .
SHEPTETHYECKHI OBMEH B KJIETKE U Ouepreruueckuid oomeH. Cunre3 ATO. 1 1,2
OPTAHH3ME
Tema 2.5. 1/8
TEHETHYECKAS| HHOOPMALUSI B
KIETKE. BHOCHHTES BEJKA. brocunTe3 6€NKOB M HYKJIEHHOBBIX KHCIIOT. 1 1,2
PEILIMKALLHSI THK
Tema 2.6. 1/9
JKM3HEHHBI UK KJIETKH. JKu3HeHHbI# UK KiIeTku: uaTepdasza u genenue. Permukauus JJHK. 1 1,2
XPOMOCOMHBIit HABOP KJIETKH
1710 JleneHune KIETKH — OCHOBA POCTA, PA3BUTHS M PA3MHOXKEHHSI OPraHu3MOB. MHTO3. 1 1,2
Tema 2.7.
EJEEHHE KJIETKH. MUTO3. MEIi03 o o
A 111 | Meitos. PaseuTne nonoBbIx Ki1eTox Y PacTEHUH N )KMBOTHBIX. 1 1,2
1/12 | OpakTHuyeckoe 3ansitue Ne2
Tema 2.8. o
OBOBIIEHNE 0 TEME «Knerxa ax V3ydeHue KJIETOK pACTeHW M JKMBOTHBIX MOJ MHKPOCKOIOM Ha TOTOBBIX 1 2,3
OuoslorHyecKas cucTeMa» MUKpOIIpETIapaTax U uX OIIMCaHueC.
1/13 | Mpakruyeckoe 3auaTne Ne3 1 2,3
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HpHFOTOBJ’ICHI/Ie, paccMaTpuBaHUEC U OIIMCAaHUEC MUKPOIIPEIIapaToB KJIETOK paCTeHHﬁ.

1/14 | IpakTHyeckoe 3ausTHe Ne 4
Vi3yueHue ABIKCHUS [IUTOILIA3MBI. 2,3
V3ydeHune mia3Mon3a i Jeruia3Mosin3a B KJICTKAX KOXKHIIBI JIYKa.
1/15 | IIpakTHyeckoe 3ausiTue Ne 5
W3yuenne (epMEHTATHBHOTO PaCUICIUICHHs ITEPOKCHAA BOJOPOJA B PACTUTEIIBHBIX U 23
JKMBOTHBIX KJeTkax. OOHapyKeHHe OeNKOB, YIJICBOJOB, JHIHAOB C IOMOIIBIO '
KaueCTBEHHBIX PEaKIHil.
1/16 | IIpakTHyeckoe 3ansiTue Ne 6
HaGmromenne MuTO3a B KIETKaX KOHYMKA KOpEMIKA JIyKa Ha TOTOBBIX 2,3
MHKpOIIpenapaTax.
mnr IIpakTuyeckoe 3ausitue Ne 7 23
W3y4enne XxpoMOCOM Ha FTOTOBBIX MHKpOITpenaparax. '
1/18 | IpakTHyeckoe 3ausTHe Ne 8 23
V3ydenue crauii Meiio3a Ha rOTOBBIX MHKPOIIPEapaTax. '
Pasgen 3. OPTAHM3M KAK BUOJJOTUUECKASI CACTEMA — 6 uacos
Tewa 3.1. 1/19 | Pa3HooGpasue oprann3mMoB. BocmpousBe/icHIe OPraHu3MoB, ero 3Hadenne. OHTOreHe3
PA3HOOBPA3HE OPTAHH3MOB.
PA3MHOKEHHUE OPTAHNU3MOB JKUBOTHBIX. OMJIOOTBOpEHHE. DMOPHOHATIBHOE M MOCTIMOPHUOHAJIBHOE  pa3BHUTHE 1,2
OIVIOAOTBOPEHUE U OHTOI'EHE3 S>KUBOTHBIX.
JKMBOTHBIX
Tema 3.2. 1/20 | T'eneruka anaun. 3aKOHOMEPHOCTH HACJIENOBaHUS, yCTaHOBJIEHHBIE I'peropom
OCHOBHBIE TEHETUYECKHUE MOHSITHSL. cHe » €e 3ak 3axoHOMepHOC CIeno » YCTAHOBIIC ¢ 1peropo 1.2
MOHOTI'MBPHUIHOE CKPEIIUBAHUE. Mennenem. )
PELIEHUE 3AJIAY.
Tema 3.3. 1/21 | 3akoHOMEpPHOCTH HACIENOBaHKs, yCTaHOBIEHHbIEe ToMacom MopraHom.
XPOMOCOMHAS TEOPUSL
HACJIEACTBEHHOCTHU. CUEIVIEHHOE 1 2
HACJIEJOBAHUE ITPU3HAKOB. PELIEHUE '
3AJIAY.
Tema 3.4. 1/22 | Tenernka nona. ['eHeTrKa YenoBeKa. 3aKOHOMEPHOCTH H3MEHUHBOCTH.
TEHETHKA TIOJIA. TEHETHKA YEJOBEKA. 1,2
®OPMbI H3MEHYABOCTH.
Tema 3.5. 1/23 | Cenexuusi, €& 3amaud W MpakTUueckoe 3HavyeHwe. Bximan Huxonas HBaHoBmua 19
)

CEJIEKIIMS, EE 3AJIAYM M MTEO/IbI

BasuiioBa B Pa3sBUTHUC CCIICKIUHU. MeTo1bl CeNEKIMHU U MX TeHETHYECKUE OCHOBBI.
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1/24

IpakTHyeckoe 3ansiTtue Ne 9
V3ydeHne CTpOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIperapaTax.
CocraBjieHne ¥ aHaIM3 POJOCIOBHBIX 4YeyloBeka. M3ydyeHne HW3MEHYMBOCTH,

. M o 2,3
MOCTPOEHHE BAPHALIMOHHOTO PsiZia U BapHAlMOHHOW KpuBOH. CXOJACTBO 3apojpliuei '
YyeJoBeKa M JIPYTMX [O3BOHOYHBIX JKMBOTHBIX KaK JOKa3aTENIbCTBO HX POJCTBA.
Onwucanne GpeHoTumna.
Pasnea 4. 5BOJIIOLLVS AKUBON NPUPO/IbI — 4 waca
Teva 4.1 1/25 | Pa3sBuTHE 3BOIIOLMOHHBIX UJIEH.
3BOJIIOLMOHHASI TEOPHSI YAPJIb3A
JAPBUHA. CHHTETUYECKASI TEOPUS 1 2
3BOJIOLMH. IBUKYLIUE CHIbI '
3BOJIIOLHMY.
Tema 4.2 1/26 | JIsvskyIue CHIIbI 3BOIIOIMHA. MHKPO3BOIIOLHSL
JBUKYIUIAE CAJIBI SBOJTIOLMHA. A ym LHH. p T 1,2
ECTECTBEHHBI OTEOP
Tema 4.3. 1/27 | Maxk B WL
HAIIPABJIEHHUSI U ITYTHU 9BOJIOLUHA / a p03 0oL 1’ 2
Tema 4.5. ) 1/28 | TumoTe3sl BO3HUKHOBCHHs KM3HM Ha 3emie. OCHOBHBIE JTalbl PasBUTHS
TUIOTE3bl BOBHUKHOBEHMUSI )KU3HU HA l‘ 2
3EMJIE OpraHuyYecKoro Mupa Ha 3emie. IIpouCcX0XKIEeHUE YETOBEKa.
Pasnen 5. 9KOCHCTEMBI U IPUCYILME UM 3AKOHOMEPHOCTH — 7 uacos
Tema 5.1. 1/2 bl KU3HH, PAKTOPEI b1, BIIMSHUE DKOJOIMUECKUX (PAKTOPOB HA OPraHU3M.
CPEJIbl OBUTAHUSI OPTAHU3MOB. 129 Cpe;[ 3 ’(ba OpBIL CPEAEL, € SKoJI0 ee (ba OposB Ha OpratH3 1,2
3KOJOTMYECKHME ®AKTOPBL
Tema 5.2. 1/30 | Crpykrypa sxocuctembl. [IuieBbie CBS3U B 9KOCHCTEMe. L{emi 1 CeTH IUTaHusL
3KOCHCTEMA, EE KOMIIOHEHTbL. LIETTN
U CETU IMTAHUSI. IPABUJIA 1, 2
3KOJIOT'MYECKOM MUPAMMU/bI
Tema 5.3. 1/31 | Pasu e dKocucTeM. ArposkocucreMsl. Cam BUTHE U CMEHA JKOCUCTEM.
PATHOOEP A CHCTEM, 3HO00pa3nue IKOCHCTE poIKOCHCTE Camopas € M CMEHa DJKOCHCTE
BHOC®EPA Buocdepa u ee rpanupl. Bemecta mianetsl. OYHKIUK )KHBOTO BEIIECTBA.
1,2
1/32 | buocdepa u ee rparuipl. Benecta mianersl. OYHKINH )KUBOTO BEIIECTBA.
1,2
Tema 5.4. 1/33 | OpakTuueckoe 3ansitne Ne 10
OBOBIIEHHE IIO TEME: «Sxocuctenst n Onmcanye IPUCIIOCOBIEHHOCTH OPTaHU3Ma M €€ OTHOCHTENBHOTO XapaKTepa. 2,3

NpHCYHHE UM 3AKOHOMEPHOCTH»

BrisiBnenue HpHCHOCOGJ’IeHHﬁ OpPraHu3MOB K BJIHMAHHIO PA3JIMYHBIX OKOJOTHYCCKUX
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(haxTopoB.

1/34 | IlpakTHyeckoe 3ausiTue Ne 11
CpaBHEHHE aHATOMHMYECKOTO CTPOCHWsS pPACTEHUI pPasHBIX MeCT OOHMTaHHMS.

CocrajieHue MUIIEBBIX [enel. V3yueHre U OMMCaHue YKOCHCTEM CBOEH MECTHOCTH. 1
MozenupoBaHue CTPYKTYp M MPOLECCOB, IPOMCXOISINX B IKOCHCTEMAX.

1/35 | IIpakTHyeckoe 3ansiTue Ne 12 1
Ol11eHKa aHTPONOTeHHbIX H3MEHEHHUH B Ipupoe.

1/36 | Tugppepenyuposannviii 3auem 1 2,3

MaKCHMallbHas yueOHasi Harpy3ka o0y4aroumxcsa— 72 yacoB
6 mom uucne. 00s3aTeNbHas ayJJUTOPHASI HArpy3ka— 72 4acoB

JIist XapaKTepUCTUKN YPOBHSI OCBOCHHS YIeOHOT0 MaTepraia UCIIONb3YIOTCS CAeAYIoNIe 0003HaAYeHHS :

1 - o3HakoMuTENBHBIH (y3HABaHHE paHee H3YYCHHBIX 0OBEKTOB, CBOHCTB);
2 — pernpOAYKTHBHBIH (BBIIOIHEHHE ASSITEILHOCTH MO 00pa3ily, MHCTPYKLHH HJIN MO PYKOBOACTBOM);
3 — IpOAYKTHBHBII (IJTAHUPOBAHHUE U CAMOCTOSTEILHOE BBIMOIHEHHE JESTEIBHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUA PEAJIM3ALIUA ITPOT'PAMMBI INCHUIIJINHBI

3.1. TpebdoBaHuss K MHHUMAJBLHOMY MATePHAJIbLHO-TEXHUYECKOMY
o0ecrneYeHUI0:

Peanuzarus y4eOHON AUCHUILIMHBI TpeOyeT HaJIMUYMS Y4eOHOTO KaOWHETa I10
OMOJIOTHH.

Peanuzanus y4eOHOW AMCIUIUIMHBI TpeOyeT Haaudus ydeOHOro kaOuHeTa
OnoJIOTHH.

O0OopyaoBaHre yyeOHOro kabmuHera:

- TI0CaJI0YHbIC MECTa CTYJCHTOB;

- pabouee MECTO MPeno1aBaTes;

- pabouas MenaoBas JI0CKa;

- HamBIIHBIE MOCOOWS (y4eOHHKH, OINOpPHBIC KOHCICKTHI-TUIAKATHI, HATJISAIHBIC
nocoOUs-TabNULIbl, CTEH[bl, KapTOUKH, pPAa3JaTOUYHBIA MaTepuall, KOMILUICKTHI
71a00paTOPHBIX paboOT, MOJIEIH, TepOapHbIC 00pa3IlbI).

Texnuyeckue cpencta ooyuenusi: DVD-npoekTop, skpaH, HOYTOYK, moadoopka

HAyYHO-TIONMYJISIPHBIX (DUITBMOB, TEXHUYECKHE CTPEACTBA MPOTPAMMHOTO OOY4YEHHS U
KOHTPOJIS 3HAHUH, TIOJOOPKA MPE3CHTAIINI, TECThI B JIEKTPOHHOM BHJIE, dJICKTPOHHBIC
Y4eOHHKH.

3.2.AndopmannonHoe odecneyeHue 00yueHus
[lepeueHb  peKOMEHJyeMbIX  y4e€OHBIX  M3JaHUi, = UHTEPHET-PECYpCOB,
JOTIOJIHUTEIIbHOU JINTEPATYPBI.

Hcnoab3oBaHHas JuTeparypa:
OcHognas numepamypa:

1. buonorus : yueonuk / A.I'. Mycradun, B.b. 3axapoB. — Mocksa : KaoPyc,
2022. — 423 c. — CI1O. — ISBN 978-5-406-06062-9.

2. O6man ouosrorus . yueoHoe mocoowue / C.I. KonecunkoB. — Mockaa :
KnoPyc, 2022. — 287 ¢. — Jlnsa CIIO. — ISBN 978-5-406-06119-0.

Jlononnumensnasa numepamypa:.

1. Bruomorus. OO0mas ounosorus 10-11 KJIACCHI. y4eOHUK I
obrreoOpaszoBarenbHbiX yupexaenuii /| A.A. Kamenckuit, E.A. Kpukcynos, B.B.
[Taceunuk. — 5-e u3z., crep. — M.: Ipoda, 2009. — 367 c.: u.

2. O6mas 6mosorus : yueonuk / C.I'. MamonTos, B.B. 3axapoB. — Mocksa :
KnoPyc, 2017. — 323 c. — CIIO. — ISBN 978-5-406-05733-9.
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3. buosiorus. /{yifi BHINYCKHUKOB IIKOJI M MOCTYNAKIIMX B BY3bl | yueOHOE
noco6ue / A.I'. Mycradun, B.H. Speirun nox pen. — Mocksa : KnoPyc, 2022, —
584 c. — ISBN 978-5-406-06268-5.

4. ®uaocodusi MaTeMaTHKH, (PU3MKH, XUMUH, OM0JI0rHN . yueOHOE mocobue /
B.A. Kanke. — Mocksa : KnoPyc, 2016. — 367 c. — ISBN 978-5-406-00543-9.

Humepnem-pecypcu.

1. www.alleng.ru — snektponHast 6ubiMoTEKa

2. Www.book.ru— asiekrponnast 6ubanoreka

3. WWW.znanium.com — 3JIeKTpoHHasi OnOInoTeKa

4. www.alleng.ru/edu/biol.htm— sniekrponnas 6ubanoTeka

5. www.www.sbio.info (Bcs Ouomorus. CoBpeMeHHass OWOJIOTHS, CTaThH,
HOBOCTH, OHMOIHOTEKA).

6. www.window.edu.ru (EnuHoe okHO JocTyma K oOpa3oBaTelbHBIM pecypcam
WuTepHeTa 1o OHOJIOTHH).

7. www.5ballov.ruftest (Tect mis aOUTypHUEHTOB MO BCEMY IIKOJBLHOMY KYpCy
onoJIorHH).

8. www.biology.ru (buonorust B OTtkpeiToM KoJuiemke. CalT COIEPKUT
DJIEKTPOHHBIN yueOHUK 1o Ouoyoruu, On-line tectsr).

9. www.nrc.edu.ru (bwonornyeckas kapThHa Mupa. Pasen KOMIBIOTEPHOTO
yuyeOHUKa,  pa3paboTaHHOT0O B  MOCKOBCKOM  TOCYAapCTBEHHOM  OTKPBITOM
YHHUBEPCHUTETE).

10. www.bril2002.narod.ru (buonorust mist mkoabHUKOB. Kparkas, KOMIakTHasl,
HO JIOCTAaTOYHO MoApoOHas wuHpopMarms 1o pazgenam: «OOmas OHOIOTHAY,
«bortanuka», «300s0rus», «YenoBek»).
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4. Ilnanupyemble pe3yJbTAThl H3yUeHHUsI Kypca 0M0J10rum
B pe3yabTate u3ydenuss ydeOHoro mpeamera «buosiorus» o0y4daromuiics

HAYYUTCH:

- pacKpbIBaTh Ha MpUMEpax poiib Omosornu B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTUHBI MUPA U B PAKTUYECKOU JIEATEIBHOCTH JIFOJECH;

- MOHMMAaThb M  ONHCHIBaTh  B3aUMOCBS3b  MEXJIY €CTECTBEHHbIMU U
MaTeMaTU4eCKUMH HayKaMH;

- MOHUMATh CMBICI, pa3inyaTh U ONHUCHIBAaTh CUCTEMHYIO CBS3b MEXKIY
OCHOBOTIOJIATAIOMIUMHM  OWOJOTUYECKUMHU  TIOHSATUSIMU:  KJI€TKAa, OpraHu3M, BU],
IKocHucTeMa, brocdepa,

- MPOBOJUTH JKCIEPUMEHTHI 10 U3YUYECHUIO OHOJIOTUYECKUX OOBEKTOB U
SIBJICHUH, OOBSICHATH PE3yJIbTaThl IKCIIEPUMEHTOB, AaHAIM3UPOBATH UX, (POPMYITUPOBATH
BBIBO/IbI;

- (opMyIHpOBaTH TUIOTE3bl HA OCHOBAHUM MPEIJIOKEHHOW OMOJIOrMYeCKOn
nH(popMalMK U IpeajaraTb BApUAHTHI MPOBEPKU TMIIOTE3,;

- CpaBHHBATh OMOJOTUUYECKUE OOBEKTHI MEXIAY COOOM MO 3aJJaHHBIM KPUTEPHSIM,
JieaTh BEIBOABI U YMO3AKJIIOUEHHS] HA OCHOBE CPaBHEHMS,

- 00OCHOBBIBaTh E€IUHCTBO JKMBOM W HEXHMBOM NPUPOJbBI, B3aUMOCBS3U
OpPraHU3MOB U OKpY>Karollel cpeibl Ha OCHOBE OMOJIOTMUECKUX TEOPHIA;

- pacmo3HaBaTh KIETKH (IIPOKAPUOT M DYKAPHOT, PACTEHUH M >KMBOTHBIX) TIO
OTHMCAaHMIO, YCTAHABIIMBATH CBSI3b CTPOCHUS M (PYHKIIUN KOMIIOHEHTOB KJIETKH;

- YCTaHaBIIUBATh CBSI3b CTPOEHUS M (PYHKIUH OCHOBHBIX OHMOJOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B MPOIECCax KJIETOYHOTO METa00IM3Ma;

- 000CHOBBIBaTh B3aWMOCBSI3b IIJIACTUYECKOTO U DHEPreTUYECKOro OOMEHOB,;
CpaBHUBATh MPOLIECCHI MJIACTUYECKOTO M YHEPreTUYEeCKOro OOMEHOB, MPOUCXOASIINX B
KJIETKaX JKUBBIX OPTaHU3MOB;

- pacno3HaBaTh MOMYJAIUIO U OMOJIOTUYECKUN BUJI 10 OCHOBHBIM KPUTEPUSIM;

- OMNUCHIBATh (PEHOTUN MHOTOKJIETOYHBIX PACTEHUH, )KUBOTHBIX U IPUOOB;

- 00BSICHITH MHOTOOOpa3ue OPraHu3MOB, IPUMEHSISI HBOTIOLMOHHYIO TEOPHIO;

— OOBSICHSITH IPUYUHBI HACJIEACTBEHHBIX 3a00JI€BaHUI;

- BBISBIIATh M3MEHYMBOCTH y OPraHU3MOB; CpPaBHUBATh HACIIEICTBEHHYIO U
HEHACJIEICTBEHHYIO U3MEHYUBOCTb;

- BBIABJIATH Mop(dosornyeckue, (Pu3noIornueckie, MOBEACHUESCKUE alanTaiuu
OpPraHu3MOB K cpejie OOUTaHUs U ACHCTBUIO SKOJIOTHYECKUX (AKTOPOB;

- COCTaBJSITh CXEMbI IEPEHOCA BEHICCTB W JHEPrUU B 3Kocucteme (Lemu
MUTAHHSA);

- TPUBOJUTH JI0KA3aTEJIbCTBA HEOOXOJMMOCTH COXpaHEHUs OuopazHooOpasus
JUTSI yCTOMYUBOTO PA3BUTHS U OXPaHbl OKPY>KAIOIIEH CpeIbl;

- OIICHUBATh JIOCTOBEPHOCTh OHMOJOTHUECKON WHGOpPMAIMU, MOJTYYEHHOH U3
Pa3HBIX UCTOYHUKOB;

- TPEACTaBIATH OHOJOTHYECKYI0 HHGOPMALUI0 B BHUJE TEKCTa, TaOIUIbI,
rpaduka, 1MarpaMMbl U JIeJaTh BHIBOJbI HA OCHOBAHUU MPEJCTABICHHBIX JaHHBIX;

- OIICHUBATH POJb JOCTUXKEHUW TEHETUKHU, CEJIEKIUU, OWOTEXHOJOTUU B
MPAKTUYECKOU e TEIbHOCTH YEIOBEKA;
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- 0O0BICHATH

HCTaTUBHOC

BIIUSAHHUC BCIICCTB (aJIKOI‘OJ'IH ) HHUKOTHHA,

HapKOTHYCCKHUX BGHIGCTB) Ha 3apOJbIIICBOC Pa3BUTHUC YCIIOBCKA.
Oﬁyqammni/ica IOJIYYHUT BO3MOKHOCTh HAYYUTHCH

- JaBaTh Hay4YHOE OOBSICHEHHE OMOJIOTHYECKUM (aKTaM, Ipoleccam, sIBICHUIM,
3aKOHOMEPHOCTSIM, UCIIOJIb3Ysl OHOJIOTHYeCKUEe TeOpur (KICTOYHYIO, SBOIIOIMOHHYIO),
yaeHue o Orocdepe, 3aK0OHBI HACIICICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUHNBOCTH,

- XapaKTepu30BaTh

COBPEMEHHBIE

HampaBJeHUs B Pa3BUTUM OMOJIOTHH;

ONMCBHIBATH UX BO3MOXHOE HUCIOJIb30BAHUE B IIPAKTUYECKOU JACATEIBHOCTH,;

- CpaBHHUBATH CIIOCOOBI JICJCHHS KIETKH (MUTO3 ¥ MEHO3);

- pemarh 3a7a4d Ha ONPENEIICHHE KOJUYECTBA XPOMOCOM B COMAaTHYECKUX U
MOJIOBBIX KJIETKaX, a TAK)Ke B KJIETKaX Mepej HavajaoM JesieHus (Meio3a Wid MUTOo3a) U
10 €ro OKOHYaHHUH ()1 MHOTOKJICTOYHBIX OPraHU3MOB);

- peuaTh reHeTUYeCKue 3aJa4yl Ha MOHOTHOPUIHOE CKpEIIMBAaHHUE, COCTABIATH
CXeMbl MOHOTHOPHUJIHOTO CKpEIMBAHUs, NPUMEHSS 3aKOHbl HACJIEICTBEHHOCTH U
UCIIOIb3Ysl OMOJIOTUUYECKYI0 TEPMUHOIOTHIO U CUMBOJIUKY

- yCTaHaBIMBaTh THUI HACJIECJOBAaHUS W XapAKTEp MPOABICHHS IPU3HAKA 10
3aJJaHHOM CXEME POJIOCIIOBHOM, TPUMEHSA 3aKOHBI HACIEICTBEHHOCTH;

- OLICHMBATh PE3YJbTAThl B3aWMOJECHCTBUS YEJIIOBEKA M OKPYXKAIOLIECH CPEIsI,

IIPOrHO3UPOBATH BO3MOJXHBIC  TOCJIEACTBUSA  JICSATECIHLHOCTHU yeJioBeKa  JUIA
CYIIECTBOBAHUS OTIEIBHBIX OHMOJOTHYECKHX OOBEKTOB M IEIBIX IPUPOIHBIX
COOOIIIECTB.
Beenenue
buonorus — | Xapakmepucmuka o0cHo6HBIX 6U008 OeamenbHOCHU
HayKa O )KUBOU | o0yuaroujezocs.
npupojie. OcHoBHble | CaMOCTOATEIBHO OTIPEIEIIATh 1eJNb y4eOHOI
PU3HAKU )KMBOTO. |JI€STEIbHOCTH.
buonorus xak YpoBHU Onpenenarb 3HayeHUE OHMOJIOTMYECKUX 3HAHUM B

KOMIUIEKC HayK O
JKUBOM IIPUPOJAE

OpraHM3aIUH )KU3HU.
Meroas! n3ydeHus
JKUBOU ITPUPOJIBL.
3HauyeHue OUOJIOTHH.

COBPEMEHHOM KU3HHU.

OneHuBaTh pojb OHOJOTMYECKOW HAyKd B IKU3HU
oOmiecTBa U GOPMUPOBAHUHM HAYYHOTO MUPOBO33PEHUS B
CUCTEME COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI
MUDA.

KJETKA - EAMHULIA )KUBOT O

XHMHYECKHH COCTAB KJIETKH

Heopranuueckue
COEIUHEHUS KIIETKH.
VYriaeBoasl u

Xapakmepucmuka OCHOBHBIX 6UO08 OeAMETbHOCHU
ooyuarwuecoca.
OneHuBaTh poOJIb BOJBI U APYTUX HEOPTraHUYECKUX

JIUITAJIBL. BEILECTB B JKU3HEACATEIBHOCTH KIIETKH.
MounekynsipHble
OCHOBLI JKI3HI Opranuyeckue VYcraHaBnuBaTh CBS3b MEXKIY CTPOEHHUEM MOJIEKYII
' BEIIECTBA. YTJIEBOJIOB Y BHITIONHAEMBIMUA UMU (DYHKITHSIMHU.
Perynsapnsie n VYcraHaBnuBaTh CBSI3b MEXKAY CTPOCHHEM MOJIEKYII
HEPETYISIPHBIE JUTUIOB U BBITIOTHSIEMBIMU UMH (DYHKITASMHU.
OMOIOJIMMEPBI.

17




benku. Crpoenue u

Xapakmepucmuka OCHOBHBIX 6U008 OeAMENbHOCHU

(byHKIIH. odyuarwuwezoca:
XapakTepu30BaTh CTPOECHUE U (PYHKIIUH OCIIKOB.
OBnaners METOIaMHU HAy4HOTO MO3HAHUS,
UCIOJb3yEMbIMU TPU OHMOJIOTHUECKUX HCCIETOBAHHIX B
MIPOIIECCE BBIMOIHEHUS TPAKTHUECKUX PadoT.
Pa3BuBath yMeHUe OOBSCHATH pe3yabTaThl
OHMOJIOTMYECKUX IKCTIEPUMEHTOB.
Colmronath npaBuia paboThl ¢ 000PYAOBaAHUEM.
HyxnennoBbie Xapakmepucmuxka OCHOBHbHIX 6U008 O0eAMeNbHOCHU
kucnoTel. CTpoeHue |oodyuarouiezocs.
1 QyHKIUY. XapakTepu3oBaTh CTpOEHHE M (YHKIHUU HYKIEHHOBBIX
KHCJIOT.
3HaTh CXOJCTBa W pa3iMuus Mexay OeiakamMu u
HYKJIEMHOBBIMH KUCJIOTaMH.
Pa3nnyath THUIIBI HYKJIEMHOBBIX KHCIIOT.
AT® u npyrue Xapakmepucmuxka OCHOBHbHIX 6U006 O0CAMENbHOCHU
OpraHUYeCKUe odyuarwezoca:

COCAMHECHUS KICTKH.

YMeTh OOBSICHUTH 3HAYCHHUE aJeHO3HHTPUBOCHOpHOU
kuciotsl (ATD)B kieTke.

OOBACHATH  OHONOTHYECKYIO  POJIb
OpraHusMe.

BUTaMHMHOB B

CTpyKTYypa H PYHKIUH KJIETKH

Knerka. OcHoBHEBIE
YacTH ¥ OPTaHOUIbI
KJIETKH, UX

byHKIIIN

Knerka —
JJeMeHTapHas
€IMHHUIIA KUBOTO.
Kinerounas Teopusi.

Xapakmepucmuxka OCHOBHbHIX 6U008 OeAMENbHOCHIU
ooyuaruecoca:

BreinensaTs cyecTBeHHBIC PU3HAKU CTPOCHHUSI KIICTKH.

YMeTh 0b30BaThCs IUTOJIOTHYECKOW TEPMUHOJIOTHUEN.

[TnazmanemMma.

ITnaommTO3.

daronuTo3

Iuromna3Mma. Xapakmepucmuka OCHOBHBIX 6UO08 OeAmeTbHOCHU
HemeMmOpanHnble | obyuarowezocs:
OpraHou/bl KIIETKH. | BBIOENSITh  CyIIECTBEHHBIE  NIPHU3HAKK  MPOIECCOB

KU3ZHEACATEIBHOCTH KIIETKHU.

YcTaHaBnIMBaTh CBSI3b MEXKJLy CTPOCHUEM U (PYHKITUSIMH
HEMEeMOPaHHBIX OpraHesul KJISTKH.

OBnanerp METO1aMHU Hay4HOTO MIO3HAHUS,
MCIOJIb3yEeMBbIMU MPU OMOJIOTHYECKUX UCCIICAOBAHMSIX.

HayuuTbcsi TOTOBUTH MUKPOIIPETIAPATHI.

HaGnronate mporecchl, MPOUCXOJAIINE B KIETKe, U
ONMCHIBATh HX.

MemMOpaHHbBIC
OPTaHOMIbI KIICTKH:
SHJIOTIA3MATHYECKAsT
CeTh, KOMILJIEKC
I'onsmxu, MM30CcOMa,
BaKYyOJIb,
MUTOXOHJIPUH,
TJTACTHIBI

Xapakmepucmuka OCHOGHBIX 6U008 OeAmeNbHOCHU
ooyuaruezcoca:

YcTaHaBIMBaTh CBA3b MEXKAY CTPOCHUEM M (PYHKUIUSAMU
MeMOpaHHBIX OpraHesll KIETKH.

Snpo. IIpokaproTsl
Y DYKapHOTHI.
Crpoenue u
(bYHKIIUH XpOMOCOM

Xapakmepucmuka OCHOBHBIX 6UO08 OeAmeTbHOCHU
ooyuarowezoca:

Pa3BuBaTh ymeHHE aHaTM3UPOBATh WHQPOPMAIUIO U3
TeKcTa 1 0pOpMIIATH €€ B BU/IE TAOIUIIBI MIIA CXEMBI.
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OBnaners MeToAaMH1 Hay4HOT'0 MO3HAHUS,
UCIIOJIb3YEeMBIMHU TIPU OMOJIOTUYECKUX UCCIIEIOBAHUSIX.

CoBepleHCTBOBATD HaBBIK MPUTOTOBJICHUS
MHUKpPOIpENnaparosB.

Paznuyare Ha Tabnumax M MUKpoNpenaparax 4acTd U
OpPraHOUBI KIETKH.

HabmogaTe duYacTM U OpraHouabl  KJIETKH  TOJ
MHUKPOCKOTIOM, ONUCHIBATh U CXEMaTHYECKH M300pakaThb
uX.

Colmronath mpaBmiia paboThl C 000PYA0BaHUEM.

Pa3BuBarp YMEHHE OOBSACHATH pe3yabTaThl
OMOJIOTUYECKHUX IKCIIEPUMEHTOB.

CdopMupoBaTh HaBBIK CaMOCTOSTEIBHOTO KOHTPOJISI U
KOPPEKIIMU Y4eOHOU NeATETbHOCTH C HCIOJIb30BAHUEM
BCEX  BO3MOXHBIX  pPECypCcOB Ui  JOCTHXKCHHS
MOCTaBJICHHBIX LIEJIEH.

CpaBHHBAThH CTPOCHUE KIIETOK Pa3HBIX OPraHU3MOB.

CdopmupoBaTh npeACcTaBICHUE O €AMHCTBE KUBOTO.

O0ecneyeHne KJIETOK JHeprueit

OOMEH BELIEeCTB.
doTocunres,
XEMOCHUHTE3

Xapakmepucmuka 0CHOBHBIX 6U006 0eAMEIbHOCIU
odyuarouezoca:

HasbiBaTh OCHOBHBIE THUITBI 0OMEHA BEIIECTB.

O60CHOBBIBATh B3aMIMOCBS3b MEKY TIIACTUYECKIM U

KuznenesTenbHOCTh
HHEPreTHUYECKUM 0OMEHaMU.
KJIETKH.
. ObecrieyeHne KIETOK | Xapaxkmepucmuka 0CHOBHBIX 81006 0eAMETbHOCHU
[Imactuueckuit N )
oOMeL SHEpTUei. oodyuarowezoc.
L buonornueckoe CpaBHUBATh MPOLECCHI TIACTUYECKOTO U
DHepreTUYeCcKui
oGMEH OKHCJICHUE. SHEPreTHYECKOro 0OMEHOB, MPOUCXOIAIINX B KIETKaxX
I'mukonus. [ukn | )KMBBIX OpraHU3MOB
KpeOGca.
OxkucnurenbHoe
dbochoprmpoBanue
HacaencrBennast uHpopmanus U peaju3anus eé B KIeTKe
'enernueckas Xapaxkmepucmuka 0CHOGHBIX 61006 0eAmMeTbHOCMU
UHpOpMAIIHAL. odyuarwwezoca:
Y nsoenne JIHK. VYcranaBinBaTh CBsI3b MEKIYy cTpoeHreM monekyn JHK
I'ensl u renomsl. | ¥ PHK u BeimonHsieMbIMU UMH (QYHKITUSIMU.
Cunre3 PHK no Hayuutbcs popMynupoBath rUIOTE3Y, aHATH3UPOBATH
matpuie JTHK. TEKCT, JI€JaTh BBIBObI, JaBaTh ONPEICICHUS TOHATHSIM.
I'enetnueckuii ko | BplIensTh CBONCTBA FEHETUYECKOTO KOJA.
XpaHeHue, buocunTtes 0enkoB | Xapaxkmepucmuka 0CHOBHBIX 6UO08 OesAMEIbHOCU
nepenaya u ooyuaruecoca.
peanuzanus [IpeacraBnsiTe TPUHUMUIIBI 3AIIUCH, XPAHEHHUS,
HaCJEeICTBEHHON BOCIPOM3BEICHHUS, NTEPENaUn U pealn3alnuu
nHpopmaluu B TeHETUYECKON MH(OPMAITUH B )KHUBBIX CUCTEMAX.
KJIETKE OOBSICHATP MATPUYHBINA MIPUHITUTT TTPOIIECCOB

PpEIIMKal, TPAHCKPUIIIWUN U TPAHCIALIUN.

Perymnsius paboTbl
TEHOB Y MPOKapHOT U
9YKapHOT

Xapaxmepucmuka 0CHOGHBIX U008 OeAmeIbHOCMU
ooyuarowezoca:

OOBSCHATE 0COOCHHOCTH PETYISAIMH PabOThI TEHOB
MPOKAPUOT U FYKAPUOT.

[TpuBOAMTH JI0OKA3aTEIBCTBA (APryMEHTAIUIO) POJICTBA
YKUBBIX OPraHU3MOB, UCIIOJIb3Yys 3HAHUS O TEHOME.
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Bupycer -
HekseTouHast popma
KU3HU. Mepbl
npo(UIaKTUKU
BUPYCHBIX
3a00JIeBaHU.

Xapaxmepucmuka 0CHOBHBIX 61008 0eAMETbHOCHU
odyuarouezoca:

HmeTs ipeacTaBiieHre o crocodax mepeaadn BUPYCHBIX
nHpeKInii ¥ Mepax MpoPUIAKTUKU BUPYCHBIX
3a00JI€BaHUH.

HaxonuThs nHPOpMAIUIO O BUPYCHBIX 3200JIEBaHUIX B
pa3IMYHBIX UCTOYHHUKAX, AaHATM3UPOBATH M OIICHUBATH €.

I'ennas u xneToyHas
HHXXCHCPHA.

Xapaxmepucmuka 0CHOBHBIX U008 OesAmeJIbHOCMU
ooyuarwuecoca.

OneHuBaTh STUYECKHUE aCIIEKThl HEKOTOPBIX
HUCCIIENOBAHUN B 001acT OMOTEXHOIOT U H.

CaMOoCTOATENBHO OCYIIECTBIATh HHPOPMAIIIOHHO-
MMO3HABATEIBHYIO JIEATEILHOCTD C PA3JIMYHBIMU
HMCTOYHUKAMU UH(POPMAIIUH.

Pa3BuBaTh N03HABATEIBHBIN UHTEPEC K U3YUYECHUIO
OHMOJIOTHH B MPOIIECCe N3YUEHUS TOMOJTHUTEITHHOTO
Marepuana.

Hcnonb30Bath cpeacTBa HHGPOPMAITUOHHBIX U
KOMMYHUKATUBHBIX TEXHOJIOTUH JJIs CO3/JaHUs
MYJIbTUMEIUANPE3ECHTAUH.

PASMHOKEHUE U PA3SBBUTHE OPI'AHU3MOB

PasBurTHe opranusmoB

Opranusm.
PazmHoxeHune
OpraHu3MOB.
CriocoOsr
Pa3MHOXKEHUS y
pacTeHHl U
JKHBOTHBIX

becnosioe u nonosoe
Pa3MHOKEHHE.
JKv3HeHHbIE LIUKIIBI
Pa3HBIX TPYIII
OpraHu3MOB

Xapaxmepucmuka 0CHOBHBIX 8U008 OeAMeTbHOCIU
ooyuarwuecoca.

CpaBHHMBaATh 0COOEHHOCTH Pa3HBIX CIIOCOOOB
Pa3MHOKEHHSI OPTaHU3MOB.

N300pakaTh HUKIIBI Pa3BUTHSI OPraHU3MOB B BUJIC CXEM.

Ornpenensath, Kakoi HAOOp XPOMOCOM COACPIKUTCS B
KJIETKaX pACTeHUI OCHOBHBIX OT/EJIOB Ha pa3HBIX ATarax
KU3HEHHOTO ITUKJIA.

Hcnonb3oBath cpeacTBa HHPOPMATMOHHBIX U
KOMMYHHUKATHBHBIX TEXHOJIOTHH [ CO31aHUS
MYJIbTHMEIHANPE3CHTAINH.

Jlenenue KiIeTku.
Muto3. Kierounsrii

Xapakmepucmuka 0CHOBHBIX 6U006 0eAMEIbHOCIU
odyuarouezoca:

LUK Pemrate 3a1aun Ha O/ICUET XPOMOCOM B KJIETKaX
MHOTOKJIETOYHBIX OPTaHU3MOB B pa3HbIX (hazax
MUTOTHUYECKOTO LIUKJIA.
Omnpenenars MUTO3 Kak OCHOBY 0€CIoJIoro
Pa3MHOXKEHHUSI U POCTa MHOTOKJIETOYHBIX OPTaHU3MOB.
OOBACHATH OMOJOTHYECKOE 3HAYEHHE MUTO3a.
Meiios. Xapaxmepucmuka 0CHOBHBIX 6U008 OesAmeJIbHOCMU
O6pazoBanue ooyuarwuecoca:
MOJIOBEIX KJIETOK. Briaenstite 0COOEHHOCTH MeH03a.
O1101I0TBOpPEHHUE. Onpenensith MEH03 KaK OCHOBY MOJIOBOTO Pa3MHOXKEHHUS
JIBoiiHOE MHOTOKJIETOYHBIX OPTaHU3MOB.

OIUIOOTBOPEHUE Y
LIBETKOBBIX PACTCHUI

OOBACHATH OMOJIOTHYECKOE 3HAUEHUE MEN03a 1
rpoliecca OIIoI0TBOPECHHUS.
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NuauBuayajibHoe pa3BUTHE OPraHU3MOB

3apoplIeBoe
pa3BUTHE OPraHU3MOB

Xapakmepucmura 0CHO8HBIX 6U006 0eAMEIbHOCIU
odyuarouezoca:

XapakTepru30BaTh OCHOBHBIE 3TAIlbl OHTOT€HE3A.

OuenuBath BiusiHUE (DAKTOPOB BHEIITHEH Cpe/ibl Ha
pa3BUTHE 3apOJIbIIIA

[TocTamOproHanBHOE
pa3BuUTHE.
HuddepenunpoBka
KieTok. OnpeneneHue
oJia.

Xapakmepucmuka 0CHOBHBIX 8U006 0eAMETbHOCHU
ooyuaruecoca.

OOBACHATH 0COOCHHOCTH TTOCTIMOPHUOHATBHOTO
Pa3BUTHSL

Paznuuats npsiMmoe u HenpsiMoe (pa3BUTHE C
MPEBPAIICHUEM) Pa3BUTHE KHUBOTHBIX.

OnpenensaTs ypoBHU IPUCTIOCOOJIEHUS OpraHu3Ma K
MEHSIOIIAMCS YCIIOBHUSIM.

Hcnosb30Bath cpeacTBa MHPOPMALIMOHHBIX U
KOMMYHHUKATHBHBIX TEXHOJIOTHH [T CO31aHUS

OnTtorenes — MYJbTUMEMANPE3CHTAUH.
UHAUBUAyalbHOS | PasBuTue B3pocioro | Xapakmepucmuka 0CHOGHBIX 6U006 OeAmeabHOCImU
pa3BUTHE OpraHu3Ma. odyuarwezoca:
opranusma I'omeocras. OOBACHATH OTPHUIIATEIBHOE BIUSHHUE aJIKOTOJIS,
CamMoperynsanus. |HUKOTHMHA U HAPKOTUYECKUX BEILECTB HA pa3BUTHE
NmMmynurer. 3apO/IbIIlIa YEJIOBEKA, IPUYMHBI HAPYILIEHUHN Pa3BUTHS
CTBOJIOBBIE KJIETKH. |OpPraHU3MOB.
Bmusinue BHemiHux | PopMupoBaTh COOCTBEHHYIO MO3UIIMIO TOT OTHOLLICHHIO
YCJIOBUM Ha paHHEE |K 310pOBOMY 00pa3y JKU3HH.
pa3BuTHe opranu3MoB | Vcnoabs30BaTh cpeAcTBa MHMOPMALMOHHBIX U
KOMMYHHMKATUBHBIX TEXHOJIOTHUHN JJIS CO3IAHUS
MYJIbTUMEUANPE3eHTAU .
PeanuzoBaTh HHPOPMAITMOHHO-KOMMYHUKATUBHYIO
KOMITETEHIIUIO IyTEM MPOAYKTUBHOTO OOIIEHUS U
B3aMMO/ICHCTBUS B MPOIIECCE COBMECTHOM yueOHOM
JESITEIbHOCTH C YIETOM MO3ULUHI IPYrUX YYACTHUKOB.
Pa3BuBaTh no3HABaTENbHBIN HHTEPEC K U3YYEHUIO
OMOJIOTHH B MPOIECCE U3YUCHHUS JOMOTHUTEIBHOTO
MaTepuaia.
OCHOBBI 'EHETUKH U CEJIEKIIMHN
OcHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
MouorubpuaHoe Xapakmepucmuka OCHOGHbBIX 6UO006 OeAmeabHOCHU
CKpELIUBaHHUE. odyuarwwezoca:
IIepBrlii 1 BTOpOM Omnpenensarte rJIaBHBIE 33a4U COBPEMEHHON I'€HETUKH.
RNT— 3aKoHbI Menpens. OneHuBatp  poJib, KOTOPYK)  CBIIPAIM  3aKOHBI
MeTosi ['eneTnyeckas HaclleqoBaHMs, OTKpeIThie ['peropom MeHngeneMm, B
CeHETHKIL TEPMHMHOJIOTHS U | Pa3BUTUU I'€HETUKH, CEJIEKIIMN U MEIULIMHBL.
CHUMBOJIHKA. ITonnMmars, pU KaKUX YCJIOBHAX BBINOJIHSIIOTCS 3aKOHBI

Meunnens.
YBepeHHo WCIIOJIb30BaTh
TCPMHUHOJIOTUIO B MPEACIaxX TEMBI.

OMOJIOTUYECKYIO
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I'enoTtun u penorun.
Pemenne
TeHETUYECKUX 3a]a4

Xapakmepucmuka OCHOGHBIX 6UO008 OeAmeabHOCHU
odyuarouezoca:

YMeTh 10JIb30BaThCA T'€HETHUYECKOW TEPMHUHOJIOTHEH M
CUMBOJIUKOH.

CocTaBisTh CXEMBI CKPELLIMBAHNUS.

BBISBIATE QITOPUTM pELICHNS TEHETUYECKUX 3a1a4.

Pemarte Onosornyeckue (reHeTHYECKUE) 3a1auH.

I'enetuxa.
MeToapl TeHETUKU

Pa3Butrh 1nO3HABAaTENBHBII HHTEpEC K H3YYEHUIO
OMOJOTUM B TMpPOLIECCE H3YYEHHUS JOMOJTHUTEIbHON
JIUTEPATYPBL.
JuruGpunxoe Xapakmepucmuka OCHOBHBIX 6UO08 0e€AMENbHOCMU
ckpenuBanue. Tpetuil | odyuarouezocs:

3aKk0H Meunpgens.

Pemate 6uonorunyeckue (reHETHYESCKUE) 3a1a9H.

PeanusoBats MH()OPMALMOHHO-KOMMYHHUKaTHBHYIO
KOMIIETEHIIMIO MyTEM MPOAYKTUBHOTO OOIIEHUA H
B3aUMOJICHCTBUS B IIPOLIECCE COBMECTHOM ydeOHOM
NESTEIbHOCTH C YY4ETOM IMO3ULUI JIPYrHX Y4aCTHUKOB

npu  oOCYXJIEHHH 3aKOHOMEpPHOCTEH  HaclieIOBaHUS
MIPU3HAKOB.
CuenuieHHoe Xapakmepucmuka OCHOBHBIX 6UO006 OeAmeIbHOCHU
HacJel0BaHHe. obyuarougezoc.
PexomOuHarus [lepeuncnsiTb  OCHOBHbIE  HPUYHMHBI  CLEIUIEHHOTO
HacJe0BaHMs TCHOB.
OOBSCHATD 3aKOHOMEPHOCTH HacJIeI0BaHUs

3a00JIeBaHNil, CIEIUIEHHBIX C ITOJIOM.
OOBSCHATH MPUYHMHBI U 3aKOHOMEPHOCTH HACJICIOBAHUS
TaKoOTo 3a00JIEBaHUs, KaK TeMO(UITHSL.

OTHOIICHNUS T'eH-
npusHak. BuesnepHas
HACJIC/ICTBEHHOCTD.
MHOKECTBEHHOE
JeficTBHE TeHa.

Xapakmepucmuka OCHOBHBIX 6UO08 0eAMEeNbHOCHU
ooyuarwezoca:

BrIABISATE OTAMYMTENBHBIE OCOOCHHOCTH BHESICPHOM
HACJICICTBEHHOCTH W siiepHOM  (MEH[EIEeBCKON)
HACJIEICTBEHHOCTH.

[Iponomxuts ¢GopMHUpPOBAHME YMEHHS aHAIU3UPOBATh
OMOJIOTUYECKUN TEKCT.

BzaumopeiictBue
TeHOTHUIIA ¥ CPEAbI TIPU
dbopmupoBaHun
npU3HaKa.

Xapakmepucmuxka OCHOBHBHIX U006 OeAMeNbHOCHU
odyuarouezoca:
Pa3nugath kauecTBEHHBIE U KOJIMYECTBCHHbIC MMPU3HAKH.

Hopwma peaxuuun.
I'eneTnyeckre OCHOBBI
NOBE/ICHUS

Xapakmepucmuka OCHOGHbBIX 6UO006 OeAmenNbHOCHU
odyuarwezoca:
[Ipopomxute

rpymnmnax.
Hayuutbes ananu3upoBarh MHGOpMAIMIO U paboTaTh C
TEKCTOM.

dopmupoBate ymeHue paboTath B
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MoaudukanroHHas

Xapakmepucmuka OCHOBHBIX 6UO08 OeAMEeTbHOCIU

U3MEHYUBOCTD. odyuarowezoca:
KomOunatuBHas Onpenensitb OCHOBHBIE (hopMBI W3MEHYNBOCTH
U3MEHYUBOCTh OpPTraHU3MOB.
[TpuBoAUTH pUMepBI MOJIU(UKAITTOHHO N U
KOMOMHATHUBHOMN U3MEHYHBOCTH.
['enoTuna u YBepeHHO UCIIOJIb30BaTh OMOJIOTMUYECKYIO
cpena. TEPMUHOJIOTHIO B ITpeJesaX TEMBI.
Hacnencrsennas u Hcnonb3oBath JIOTIOJTHUTEIIbHBIE HUCTOYHUKHU
HEHaCJIeICTBEHHAs nHpopmaluy B yueOHOM IpoIecce.
U3MEHYHBOCTh MyraunoHHas Xapakmepucmuka OCHOBHBIX 6U008 OeAmelbHOCHU
U3MEHYHBOCTb. obyuarouezocs.
3aKOHOMEPHOCTH BBISBIATE HCTOUHMKHA MYTareHOB B OKPYXKAIOLIEH cpeae
MyTareHesa (KOCBEHHO).
YMeTh AaBatTh ONpeIeIeHUs] TEPMHUHAM.
OOBSICHATE BO3MOXHbIC MMPpHUYHHDBL BO3HUKHOBCHU A
MYTalui.
Hacnencreennas Xapakmepucmurka OCHOBHBHIX U006 OeAMeNbHOCHU
U3MEHYUBOCTh odyuarwezoca:

I'enoTnna u
cpena.
HacnencrBennas u
HEHACJIeICTBEHHAs
H3MEHYUBOCTh

yejaoBeka. MeToIbl
TeHETUKHU YelIOBEKa.
XpOMOCOMHBIE
0one3HH

OOBsACHATh BaXKHEHIINE pPa3TUYUs HACICJICTBEHHOW U
HEHACIIEACTBEHHON U3MEHUNBOCTH.

Ha3spiBaTh METOIBI KJIACCUYECKON I'€HETHUKHU.

IIpuMeHTh TEOpETUYECKHE 3HAHUS HA TPAKTUKE.
Pa3BuBaTh HaBbIKM pabOTHl € pPA3IUYHBIMU BHUIAMH
nH(pOpMaIHH.

Hayuutscsa aHAJIM3UPOBATh, OLICHUBATh u
CHCTEMaTU3UPOBaTh HHPOPMALHUIO.

Pa3BuBarh yueOHyI0 KOMIIETEHIMIO B  Ipolecce
IPYNIIOBON U MHIUBUYalbHOU paboOTHI.

PeanusoBath 1H()OPMALMOHHO-KOMMYHHKaTUBHYIO
KOMIIETEHIIMIO MyTEM MPOJYKTUBHOIO OOLIEHUA H
B3aUMOJICIICTBUS B TIpOILIECCE COBMECTHOM ydeOHOM
NEATENBHOCTH C YYETOM ITO3MIUI IPYTrUX YYaCTHUKOB.
PasBurh 1O3HABATENBHBIN HHTEpEC K  H3YYCHUIO
OuoyoTMM B TIpoLIECCe M3YYCHHUS JIOTIOJHUTEIIbHOU
JIUTEPATYPBHI.

Jleuenue u
npeaynpexaeHue
HEKOTOPBIX OoJie3Hel
YeJoBeKa

Xapakmepucmuka OCHOGHBIX 6UO006 OeAmenNbHOCHU
oodyuarouezoca:

CchopMupoBaTh MNpeACTaBIEHUE O HACIEACTBEHHBIX
OOJIe3HSX 4YeloBeKa, MPUYMHAX MX BO3HUKHOBEHHUS,
MpeayNpeXACHUH U JICUCHUU.

CaMoOCTOATENBHO  OCYIIECTBIATH  MHGOPMAIMOHHO-
MO3HABATEIbHYIO  JCATEIBHOCTH  C  PA3JIMYHBIMU
MCTOYHUKAMHU WH(OpPMaLIUH.

Pa3BuTh mO3HABAaTENbHBIA HHTEPEC K  HU3YUYEHHUIO
OMOJOTMM B TMPOLECCe HW3YYEHHUs JOTMOJIHUTEIbHON
JUTEPaATYPHI.

Hcnonw3oBate cpencta KT B pelieHnr KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OpPraHM3allMOHHBIX  3ajad,
CBA3aHHBIX C MW3YYEHHMEM HACJIEACTBEHHBIX OoJe3Hen
YeJI0BEKa.

I'eHeTnka u cejJeknus
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JloMecTukamnus u
CeJIEKIHS.
MeToablI celIeKIINU

OnoMalrHUBaHUE KaK
HavyaJIbHBIN 3Tal
CEJIEKIINU

Xapakmepucmuka 0CHOGHBIX 6U008 0esAmMeNbHOCIU
odyuarouezoca:

O6’b$ICHHTb 3HAQYCHHUC CCIICKIIUU IJI PA3SBUTHUA 6I/IOJIOFI/II/I
U JIPYTUX HayK.

OneHuBaTh TOCTHKEHUS MUPOBOM M OTEUECTBEHHOM
CEJIeKIIHH.

Haxoauts nadopmaIuio o HeHTpax NpouCX0oKICHHS
KYJIBTYPHBIX PACTCHHI.

Pa3BuBaTh mo3HaBaTENbHBIN HHTEPEC K U3YUEHUIO
OMOJIOTUM Ha IPUMEPE CO3/1aHusI KOMIIBIOTEPHON
MMpEe3CHTalun 00 OJOMAITHCHHBIX )KUBOTHBIX.

OHpC}leJ'H/ITB rJIaBHBIC 3ala41 U HAIIpaBJICHUA
COBPEMEHHOM CEJIEKIINU.

Metoapl cenexkuu.
Ycmexu celexium.

Xapakmepucmuka 0CHOBHBIX U008 OesAmMeIbHOCMU
ooyuarwezoca:

XapakTepu30BaTh METObI KIIACCUUECKOU U
COBPEMEHHOM CEJIEKIINU.

CpaBHMBATh CKOPOCTb CO3/I1aHUS HOBBIX COPTOB
pacTeHui MpU UCIOJIb30BAaHUU PA3TUUYHBIX METOI0B
CCIICKIIHH.

OOBSACHATH 3HAUCHUE CENEKIIUU TSl pa3BUTHsI OUOIOTHUH
U JIPYTUX HayK.

OneHuBaTh N1OCTHXKEHUS MUPOBOM M OTEUECTBEHHOU
CEJIEKIIUH.

OneHuBaTh 3TUYECKHUE aCIIEKThl HEKOTOPBIX
HUCCIIEIOBAHUN B 001acT OMOTEXHOJIOTHH.

Pa3BuBaTh mo3HABaTENbHBI HHTEPEC K U3YUEHUIO
OMOJIOTHH B MPOTECCE U3YUCHHUSI TOTTOTHUTEIIBHOTO
Marepuaa.

3BOJIIOLUS

CBuaeTeILCTBA IBOJIOIUT
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Teopus
SBOJIIOIUH.
CBuIereabCcTBa
SBOJIIOINNH JKUBOH
MIPUPOIBI

Bo3unkHoBeHHE 1
pa3BuTHe
9BOJIIOIIMOHHO M
OHOJIOTHHU

Xapakmepucmuka OCHOGHBIX 6UO008 OeAmeabHOCHU
odyuarouezoca:
CamocTosTeNbHO
e TEIbHOCTH.
OnenuBath posib Teopuu dBoitonuu Y. JlapBuHa B
(dhopMUPOBaHUH COBPEMEHHOM Hay4YHOW KapTUHBI MUPA.
Haxoauts mHbOpMaInio 0 THIOTE3aX MPOUCXOXKICHUS
KU3HU B PA3IMYHBIX HCTOYHHUKAX U OLIEHUBATH €€.
XapaktepuzoBarh Hayunble B3rsiabl K. KroBbe, K.
JIunnes u XK.-b. Jlamapxka.

OOBACHATH CYIIHOCTh HBOJIIOLMOHHOTO TMOAXO0Ja K
W3YYCHHUIO J)KUBBIX OPTaHU3MOB.

AHanu3upoOBaTh M OIEHUBATH PA3JIMYHBIC THUIIOTE3bI
MIPOUCXOXKICHUS KU3HU.

ApryMeHTHpOBaTh CBOIO TOYKY 3pEHHMSI B XOJe
JUCKYCCUU 10 OOCYXJIEHUIO THUIIOTE3 CYLUIHOCTH H
MIPOUCXOKICHUS KU3HU.

CaMOCTOSTEeNBHO ~ OCYIIECTBIIATH  MH(DOPMAIMOHHO-
MO3HABATEIBHYI0  JEATENBHOCTh  C  Pa3MYHBIMH
HMCTOYHUKAMHU WH(OPMAIIUU.

OTIPEEIIATh LENTb y4eOHOM

MonexkyisipHbie
CBUJIETEIbCTBA
9BOJIIOLIUU

Xapakmepucmurka OCHOBHBHIX U006 OeAMeNbHOCMU
odyuarouezoca:

YMeTh OOBACHATH, MOYEMY HIEHTUYHOCTh CHOCO00B
XpaHEHUs, Mepeladyd M pealu3alid  HacJeICTBCHHOM
uHpOpMaIIHH CBUJICTEIIbCTBYET 0 CIIMHCTBE
MIPOUCXOKICHHUS BCETO JKUBOTO.

Mopdonoruueckue u

Xapakmepucmuka OCHOBHBIX 6UO08 0e€AMENbHOCMU

SMOPHOJIOTHUYECKHE | 0Oyuarujezoc:
CBUJICTEIHCTBA XapakTepu3oBaTh JIaHHBIE, CBHJIETENbCTBYIOIINE 00
IBOJTIOIIUU ABOJIIOLIHH.
HayuuTbcsi cpaBHUBATH AKUBbIE OPTaHU3MBI.
Haxoautb cxoacTBa M pa3nuuus 1mo Mophosornyeckum
MIPU3HAKAM.
OOBSACHATP NPUYMHBI CXOJCTBA paHHUX CTaguil
SMOPHOHAILHOTO Pa3BUTHS )KMBOTHBIX.
Hayuutbcst paboTath ¢ OMOJIOTHYECKUM PUCYHKOM.
Pa3BuBaTh 1O3HABATENBHBII MHTEPEC K H3YUYEHUIO
OuoyoTMM B TpOLIeCCe M3YYECHHUS JIOTIOJHUTEIILHOTO
MaTepuaia.
ITaneonrosiornyeckue | Xapakmepucmuka OCHOBHbHIX 6UO06 OeAmeIbHOCmU
u Ouoreorpaguyeckue | odyuarouiezoc:
CBUJICTEILCTBA Hcnoub3oBarts cpenctsa UKT B pemieHnn KOrHUTUBHBIX,
JBOJIIOLIUU KOMMYHHMKaTHBHBIX M OpPraHM3allMOHHBIX  3aJad,

CBSI3aHHBIX C U3YUYEHUEM SBOJIIOIIUN KUBBIX OPraHU3MOB.

Hcnonb30BaTh  JAOMOJHUTENBHYIO JIUTEpATypy IS
MMOATOTOBKH COOOIIEHUM 10 TEME.

CdopMupoBaTh yMEHHUSI CAMOCTOSATEILHOTO KOHTPOJIS U
KOPPEKIIUU YIEOHOM JeATEeTBbHOCTH HCIOJIb30BAaHUEM
BCEX  BO3MOXHBIX  PECYpCOB I  AOCTHXKEHHUS
MOCTABJICHHBIX IICTICH.

(I)aKT()pLI IBOJIIOIIMA
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[Momymnsiunonnas XapakmepucmuKka 0CHOGHBIX U008 0eAMEILHOCIU

CTPYKTypa BUJA. odyuarouezoca:
Kpurepuu Buaa. Boinensts cyiiecTBeHHbIE TPU3HAKY BUA.
[Honmynsuus. OOBACHATH MOMYNAIMOHHYIO CTPYKTYPY BUA.

XapakTepru30BaTh OCHOBHBIE KPUTEPUH BHIA.

XapakTepru30BaTh MOMYISIIIUIO KaK AJIEMEHTapHYIO
€MHUILY SBOJIIOIUY.

Xapaktepu3oBaTh HaKTOPbI (ABUKYIIHE CHIIBI)

HBOJTIOLIHH.
OrneHrUBaTh OTHOCUTENBHYIO POJIh Apeida reHoB 1
dakTopsl 0TOOpA B DBOJIFOINH MOIYJISIITHH.
DBOJIFOLIUH, UX Paznuyars popmbl ecTecTBEHHOT0 0TOOpa B
BJIMSTHUC HA BO3HUKHOBCHHUU ananTauHﬁ.
reHooH PaznumuaTh pa3Hbie THITBI BUI000OPa30BaHUS.
MomyJjadanunuu XapaKTemeBaTL OCHOBHBIC HAITPABJICHUA 3BOJIIOIINH.

OOBSACHATH 3HAUCHUE OMOJIOTUYECKOTO pa3HOOOpa3us
JUIsL COXpaHEeHUs: OMoC(ephl.

OBnazieTb METOAaMU HAYYHOTO MO3HAHMUS,
MCIOJIb3yEMbIMU TPU OMOJIOTHYECKUX UCCIICAOBAHUSIX.

Hayuutbcs onuceiBaTh OMOIOTHUECKUE OOBEKTHI.

Pa3BuBaTh ymeHHE OOBSACHATH PE3YIbTaThI
OMOJIOTUYECKUX IKCIICPUMEHTOB, JICIaTh BHIBOJIBI.

CaMoCTOSITEeIbHO OCYIIECTBIIATH HHPOPMAIIMOHHO-
MO3HABATEIIBHYIO JIESATEILHOCTh C PA3INYHBIMH
VCTOYHUKAMU WH(POPMAIIUH.

Hacnencreennas Xapaxkmepucmuka 0CHOGHbBIX 61008 0eAMEIbHOCU
U3MEHYHUBOCTD — oodyuarowezoc:

UCXOIHBIN MaTepuan | OBiaieTh METOJaMH HAyYHOTO MO3HAHUS,
JUJIS DBOJIIOIUH. WCIIOJIB3YEMBIMH TP OMOJIOTHYECKUX HCCIICTOBAHUSX.

Hayuntbcst 00OBSICHATH TPUYUHBI BOSHUKHOBEHUS
HACJIEJICTBEHHON N3MEHUYHUBOCTH B MOTYIISALIUSX.

PackpbIBaTh poib XpOMOCOMHBIX ¥ TEHOMHBIX MYTaIlHii
B HBOJIIOIHH.

PazBuBath ymeHHE OOBSCHITH PE3YIbTAThI
OMOJIOTUYECKUX HKCIIEPUMEHTOB, JIeJIaTh BHIBOJIBI.

CamMoCTOSTENBHO OCYIECTBIATH HHPOPMALIMOHHO-
MO3HABATEJIBHYIO JICTEILHOCTh C Pa3InYHBIMU
MCTOYHUKAMU UH(POPMALIUU.

HanpaBnenusie u Xapakmepucmuka 0CHOBHBIX 6U006 0eAMEIbHOCIU
CITyJaiiHbIe odyuarwuezoca:
U3MEHEHUS XapakTepu30BaTh €CTECTBEHHBIH OTOOP.
reHoGoH0B B psany | OObACHATH 3)PEKTUBHOCTH €CTECTBEHHOTO 0TOOpa U
MTOKOJICHU. npeiida reHoB.

HayuuThcs aHanmm3upoBaTh NOITYYEHHYIO HHPOPMALIHIO
U JI€J1aTh BBIBOJIBI.

[Tonb3ysich AOCTYNHBIMU UCTOYHUKAMU HH(POPMAIHH,
HAY4YUTHCS 1aBaTh ONPECIICHUS OHITHSIM.
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Dopmsbl
€CTECTBEHHOTO
oT0Opa: IBIKYIIUH
otbop,
CTaOUIM3UPYIOLIUI
0TOOp, TU3PYITUBHBIH
0TOOP, MOJOBOM

Xapakmepucmura 0CHO8HBIX 6U006 0eAMEIbHOCIU
odyuarouezoca:

YMeTh cpaBHUBATH pa3uyHbIe (POPMBI €CTECTBEHHOTO
0TOOpa U BBIACIATH YEPTHI CXOJCTBA U PA3TUIUS MEXKIY
HUMH.

[TpuBOAMTE IPUMEPHI Pa3HBIX (GOPM OTOOpPA B IIPUPO/IC.

Hayuutbcst paboTaTh ¢ TpadKkaMu U pUCYHKaAMHU.

oTOOop. CocTaBisTh CXeMbI U TaOJIUILIBI.
Pa3BuBaTh mo3HABaTENbHBI HHTEPEC K U3YUEHUIO
OMOJIOTUH B MpOLIecce U3y4EHUS JOMOJIHUTEIHHOTO
Marepuaa.
Bo3nukHOBEHHE Xapakmepucmuxka OCHOGHbIX 6U008 OeAmeabHOCU
aJanTanuii B ooyuarwwezoca:
pe3yJibrare Paznuuate myTH SBOJIIOIMM JKUBOW MPUPOABI U HX
€CTECTBEHHOIO XapaKTepHbIe 0COOCHHOCTH.
oToopa. [IpuBoguTs TpHUMEPHl MUMUKPUM U  OOBIACHITH
[TokpoBUTENHCTBEHHAS | TPEUMYILECTBA, KOTOPbIE Ma€T MOJpakaTesibHasi OKpacka
OKpacka. KUBOTHOMY.
[Ipenocreperaromas | IloaroraBmmuBarb coo0mIeHus, HUCTIOJIB3YS
OKpacka. nH()OpPMALIMOHHBIE  PECypChl M JIOMOJIHUTEIBHYIO
[Toppaxkaromast IUTEpaTypy.
okpacka (Mumukpusi). | Co3maBaTh ~ MYJIBTHMEIMUHYIO  MPE3CHTAIMI0  C
Apomopdos. ucnoJyibzoBannem NUKT.
Nnoananranus. Pa3BuBaTh mNO3HABATENBHBII MHTEPEC K H3YUYEHUIO
buonornuecknii ouooruu Ha npumepe MaTepuaoB 0
nporpecc. MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie OOUTaHHUS.
HayuuThcsi onuceiBaTh MpUCOCOOIEHUSI OPraHU3MOB U
OOBSACHATH UX 3HAYCHHE.
Pa3BuBath YMEHHUE OOBSICHSTH pE3yNbTaThI
OMOJIOTHYECKHUX IKCIIEPUMEHTOB, JIEaTh BHIBOIBI.
Pa3zBuBaTh TO3HABATENIbHBIM HMHTEPEC K HM3YUYEHUIO
OMOJIOTMM B TPOIECCE M3YyYEHHUs JTOTOJHUTEIHLHOTO
Marepuaia.
BunooOpasoBanue: | Xapaxmepucmuka OCHOGHBIX 6UO008 OeAMEIbHOCHU
reorpaduueckoe, |odyuarouiezocs:
HKOJIOTUYECKOE. XapaktepuszoBaTh OCHOBHBIE CrIoco0bI
[Ipsimbie HaOMIOIEHUS | BUA0O0OpA30BAHUSI.
npoiiecca 3Borouu. | [lepeducnsaTe BO3MOKHBIE TPUYUHBI TEOTrpaPUIecKoro u
HKOJIOTHUECKOTO  BHJI000pa3oBaHMs.  AHaTU3UPOBATH

CTaTUCTUYECKHE JaHHBIE WM JIeNaTh BBIBOJABl HA OCHOBE
aHaImn3a.

Hcnonb3oBath JIOTIOJTHUTEITIbHBIC WUCTOYHUKH
WHpOPMAIIMHU TS Pa3BUTHS IMO3HABATEIHLHOTO MHTEpeca K
OWoJIOTHM Ha TPHMEpPEe MaTepuajoB 00 0Opa3oBaHUU
HOBBIX BUJIOB B TIPUPO/JIC.

CdopmupoBaTh 3HaAHUS O JIEKAPCTBEHHOW YCTOMYUBOCTH
OpPraHW3MOB, DBOJIIOIIMA PACTEHWH B aHTPOIIOTCHHBIX
napamadTax ¥ 00 yCTOMYIMBOCTH K MHCCKTHUITUIAM.
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MukposBoatonus.
MakposBomtonus

Xapakmepucmurka OCHOBHBHIX U006 OeAMeENbHOCHU
odyuarouezoca:

Omnpenensarsb MaKpO3BOJIOIUIO KaK nporecc
o0pa3oBaHUs HAJIBUJOBBIX TAKCOHOB.

OxapakTepu30oBaTh COCTABISIONIMNE MaKpPOIBOJIIOIUU:
JMBEPTCHIINIO U BEIMUPAHHE.

®opMHpOBaTh YMEHUS CaMOCTOSTEIBHOTO KOHTPOJS U
KOPPEKIMH Y4eOHOU IEesATETHHOCTH C WCIIOJIb30BaHHEM
BCEX BO3MOYKHBIX PECYPCOB.

Bo3HuKkHOBeHHME U pa3BUTHE KU3HU HA 3eMiie

PazButue xxn3un
Ha 3emiie

CoBpemMeHHbIE
MPEICTABIICHUS O
pa3BI/ITI/II/I JKN3HU HA
3emite. AOUOreHes.
buorenes.

Xapakmepucmuka OCHOBHBIX 6UO08 0e€AMENbHOCMU
ooyuarwezoca:

XapakTepu3oBaTh TUMOTE3bl MIPOUCXOXKICHHUS KU3HU Ha
3emue.

OnenuBath poibp Owosormu B (popMUpOBaHHU
COBPEMEHHBIX MPEACTABICHUN O BO3HUKHOBEHUH >KU3HU
Ha 3emIe.

Peann3oBbiBaTh CaMOCTOSITENILHYIO HWH(DOPMAIIMOHHO-
MMO3HABATEJIbHYIO JIeSITEIbHOCTD c pa3IMYHBIMH
HMCTOYHUKAMU WH(GOpMAILUM, HAYUYUTHCA €€ KPUTHUECKU
OLICHUBATh U UHTEPIPETUPOBATD.

CdopmupoBaTh COOCTBEHHYIO MO3HIIHIO [0 OTHOLIEHUIO
K Ouonornueckoil uHGpopmMaIuy, NoIy4aeMol U3 pasHbIX
HCTOYHHUKOB.

OcHOBHBIE ATaIbI

Pa3BUTHS KU3HU.

['eoxpoHnonorus.
['mobGanbHbIE
KaTacTpoQsbl.

Xapakmepucmuka OCHOBHBIX 6UO08 0e€AMENbHOCU
ooyuaruecoca:

[Tepeuncnary KIIOYEBBIE HBOJIIOIMOHHBIC COOBITHS B
HUCTOPHUH PA3BUTHS KU3HH.

Pa3BuBaTh NO3HABATENBHBI MHTEPEC K H3YYEHUIO
OMOJIOTMM B TPOIECCE M3YyYEHHUS JOTOJHUTEITHLHOTO
Marepuana.

Haxoautes naopManmio 00 OCHOBHBIX dTalax pa3BHTHS
KU3HU Ha 3eMJie B Pa3IUYHbIX UCTOYHUKAX U OIICHUBATh
e€.
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Pa3BuTne xxu3Hu B
Kpunro3oe. Pa3surue
JKM3HH B [1aJI€030€.
Pa3ButHe xxu3Hu B
Me3030¢€. PazButue
JKH3HH B KalHO30¢€.

Xapakmepucmuka 0CHOGHBIX 61006 0eAMENbHOCIU
odyuarouezoca:

Pean30BbIBaTH CAaMOCTOSTENBHYIO HHPOPMAIIMOHHO-
MO03HABATEJIBHYIO JIETEIbHOCTh C Pa3IMYHBIMU
MCTOYHUKAMU UH(POPMALIUK.

Pa3BuBarh yueOHYI0 KOMIIETEHIIMIO B TIPOIIECCE
TPYNIIOBOW U WHAWBUAYATbHON PaOOTHI.

VYBEpeHHO UCTIONIB30BATH OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO B TIPEIENIaX TEMBI.

Hcnonb3ys AOCTyIHBIE HCTOYHUKH HH(DOpMANNH,
JOKa3bIBaTh BIMSHHUE TPOIIECCOB KU3HEACATSILHOCTH
OpraHu3MoB Ha aTMocdepy U autochepy 3eMiu.

[lepeuncasiTb OCHOBHBIE apOMOP(O3BI B IBOITIOIHN
KUBBIX OPraHU3MOB, IPHOOPETEHHBIC HAa Pa3HBIX ATAIax
pa3BUTHSI KU3ZHU Ha 3eMII€.

YMeTb ONUCHIBATH OCHOBHBIE COOBITHS PA3BUTHS KU3HH,
MIPOUCXOIAIINE HAa Pa3HBIX XPOHOJIOTHYECKUX OTPE3Kax
BPEMEHHU T'€0JIOTUYECKOH JICTOHCH.

Hayuutscs opopmisaTe MaTepuan naparpada B Bujae
TAOJIHI] UIIH CXEM.

Hcnonb3oBathk cpeicTBa MHPOPMALMOHHBIX U
KOMMYHUKATHBHBIX TEXHOJIOTHH JUIs CO3JaHUS
MYJIbTUMEIHANPE3CHTALlUH.

MHoroob6pasue
OpPraHu4ecKOTo MHUPA.
Cucremaruxa.

Xapakmepucmuka 0CHOSHbIX 6U006 0eAMeNbHOCIU
ooyuarwuecoca.

ITpuBOANTE HOKA3aTENBCTBA POJACTBA, OOIIHOCTH
IIPOUCXOXKACHHS U DBOJIIOLIMH )KUBBIX OPTaHU3MOB Ha
IIpUMepE COMOCTABIICHUS OTJEIBbHBIX CUCTEMATUYECKUX
TPYIIIL.

Hcnosb30Bath cpeacTBa MHPOPMAMOHHBIX U
KOMMYHHMKATUBHBIX TEXHOJIOTUHN JJIsl CO3/1aHUS
MYJIbTUMEUANPE3CHTALH.

Pa3BuBaTh 03HABATEIBHBIN UHTEPEC K U3YUECHUIO
OMOJIOTHH B MPOIECCE U3YUCHHUS JOMOTHUTEIBHOTO
MaTepuaia.

CcdhopmupoBaTh peCTaBICHUE O €ANHCTBE XKHUBOTO.

ITpoucxoxaeHue yeja0BeKa

OBOTIONUS
yernoBeKa
(anTpormorenes)

[TonosxeHue yenoBeka
B CUCTEME KHUBOTO
Mupa

Xapakmepucmuka OCHOGHbBIX 6UO006 OeAmenabHOCHU
odyuarouezoca:

XapakTepu3oBaTh CUCTEMAaTHUYECKOe MOJIO’KEHUE
YeloBeKa.

BbIsSBISATE  4YepTHl CTPOECHUSI YEIOBEYECKOro  Tela,
00yCIIOBJICHHBIE MPSMOXO0KICHUEM.

CpaBHUBAThH CTPOCHHE TENa MIMMIIAH3€ U YEJIOBEKA.
Pa3zBuBaTh TO3HABATENIbHBIM HMHTEPEC K HM3YUYEHUIO
OMOJIOTUM B TIPOLECCE H3YYEHHUS JIOMOJHUTEIBHOIO
Marepuana.
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IIpenku yenoseka:
ABCTPAJIONIUTEKH.
IIepsble
IIPEACTABUTENH POJIA
Homo: YemoBek
yMmernbli, Yenosek
NPSIMOXO SN I

Xapakmepucmuxka OCHOGHBIX 6U008 OeAmeTbHOCmU
odyuarouezoca:

XapakTepu3oBaTh OCHOBHbBIE 3Tallbl AHTPOTIOTEHE3A.
Haxogute wuHpOpMamuioo o Tmpeakax dYeloBeKa B
Pa3JIMYHBIX UCTOYHUKAX U OLIEHUBATH €€.

Hcnonb3oBaTh cpeanctBa UKT g CO3JIaHUS
MYJIbTUMEIUANPE3CHTAUN.

PeamzoBath WH(OPMaITMOHHO-KOMMYHHUKATUBHYO
KOMIICTCHIIMIO MYTEM MPOAYKTHBHOTO OOIICHHUS U
B3aUMOJICHCTBUS B TMPOIECCE COBMECTHOW y4eOHOM
JEATEIbHOCTU C Y4ETOM MO3ULHI APYTUX YYACTHUKOB.
CdopMupoBath yMEHHUSI CAaMOCTOSTEILHOTO KOHTPOJIS U
KOPPEKIIUUA Yy4eOHOW IeATETHHOCTH C HCIOJb30BaHUEM
BCEX  BO3MOXHBIX  PECypcoB Uil  JIOCTHKECHUSA
MOCTABJICHHBIX IICTICH.

Ilossnenne Yenoseka
pa3yMHOTO.
Heannepransckuit
yeaoBeK. HeaoBek
COBPEMEHHOTO THIA.

Xapakmepucmuxka OCHOGHbIX 6U0068 OeAmeNabHOCU

odyuarouezoca:

CamMocToATENBHO OIIpENENATE LieJb yueOHOI
ACATCIIBbHOCTH.

PeanusoBars UH(POPMALMOHHO-KOMMYHHKATUBHYIO

KOMIIETEHIIMIO MyTéM MPOAYKTHUBHOTO OOIICHUA W
B3aMMOJICHCTBHsS B TIIPOLIECCE COBMECTHOH y4yeOHOM
JESATENBHOCTH C YUETOM MO3UILINI IPYruX YYaCTHUKOB.
Hcnonb3oBaTh cpeanctBa UKT  gnsa CO3JIaHUS
MYJIbTUMEIUANPE3CHTAUNI.

CdopmupoBaTh yMEHUSI CaMOCTOATEIBHOTO KOHTPOJS U
KOpPpEKIMHU Yy4eOHON [EesATENIbHOCTH C MCIIOJIb30BAaHUEM
BCEX  BO3MOXHBIX  pECypCOB ISl  JOCTUIKECHUS
MOCTABJICHHBIX ILIEJICH.

Pa3zBuBaTh TO3HABATENIbHBIM HMHTEPEC K HU3YUYEHUIO
OMOJIOTMM B TPOIECCE M3YyYEHHUS JOTOJHUTEIHLHOTO
Marepuaia.

DakTOpPbI IBOJOLUN
YyejaoBeKa.
OMOJIOTHYECKHE,
coIaJbHbIC.

Xapakmepucmuka OCHOBHBIX 6UO08 0eAMeENbHOCMU
oodyuarouezoc:

OOBSACHATH pOJIb OHMOJIOTHYECKUX U  COIHATBHBIX
(GakTOpoB B DBONIONMU  YeloBeka.  HayuuThbes
aHAIM3UPOBATh TMONYYEHHYIO WH(OOPMANMIO U JeNnaTh
BBIBOJIBL.

[Tonb3ysick MOCTYMHBIMH HWCTOYHUKAMHU HH(OpPMAIIHH,
HAYYUTHCS 1aBaTh OMPECIICHUS TOHITHSIM.

Pa3BuBaTh mMO3HABATENBHBIM MHTEPEC K H3YUYCHHUIO
OMOJIOTMM B TIPOIECCE M3YyYEHUS JOTIOJHUTEIHHOTO
Marepuana.
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DBoIIOLHNS
COBPEMEHHOTO
yenoBeka. Pacel
YyeJIoBeKa.

Xapakmepucmuka OCHOGHBIX 6UO008 OeAmeabHOCHU
odyuarouezoca:

OOBSACHATH  BO3MOXKHBIE  TMPUYHUHBI  YMEHBIICHUS
pa3MepoB MO3ra y COBPEMEHHBIX JIIOAEH 10 CPaBHEHUIO C
HeaHJepTaJibllaMU U KPOMaHbOHIIAMH.

[Tonb3ysch AOCTYMHBIMM HCTOYHUKAMHU HH(OpPMAIIHH,
Hay4UTbHCS 1aBaTh ONPEACICHUS TOHITHUSM.

CdopmupoBaTh yMEHUSI CaMOCTOATEIBLHOTO KOHTPOJS U
KOpPpEeKIMHU Yy4eOHON [EesATENIbHOCTH C MCIOJIb30BAaHUEM
BCEX  BO3MOXHBIX  pECypCcoB ISl  JIOCTUKEHUS
ITOCTaBJICHHBIX LEJEH.

Pa3zBuBarh TO3HABATENIBHBIM HMHTEPEC K HM3YUYEHHUIO
OMOJIOTHM B TPOIECCE M3YyYEHHUS JOTOJHUTEIHLHOTO
Marepuana.

Ucnons3zoBate  cpeactBa HWKT  ngma  co3manus
MYJIbTUMEHANPE3EHTAIUH.

IKOCUCTEMbI

Opranusmsl 1 OKpy:Kaomas cpeaa

Opraau3mel 1
OKpYXaromas
cpena

BzauMooTHoIeHM
OPraHU3MOB U CPEJIbI.
[Ipucnoco61eHHOCTD

OpraHN3MOB.

Xapakmepucmuka OCHOGHbBIX 6UO006 OeAmenabHOCHU
odyuarouezoca:

Onpenenars riaBHbIE 33a4l COBPEMEHHON YKOJIOTUH.

XapakTepu3oBaTh OPraHU3Mbl W MOMYNIALMU 1O HUX
OTHOIIEHHIO K SKOJIOTHYECKUM (haKTOpaM.

Haxonuth paznuuus Mexay (akTopaMu cpebl.

ITpuBoaNTE pUMEPHI (PAKTOPOB CPEIBL.

YBepeHHO UCII0JIb30BaTh OMOJIOTMTUECKYIO
TEPMUHOJIOTHIO B ITpeJeIaX TEMBI.

CaMOCTOATENBHO  OCYIIECTBISATH  MHGOPMAIMOHHO-
IMO3HAaBAaTCIIbHYIO ACATCIIBbHOCTD C pasiiMiHbIMU
MCTOYHUKAMU UH(OpPMaLIUU.

[Tonmynanus B
JKOCUCTEME

Xapaxkmepucmuka O0CHOBHBIX 6UO08 OeAmeIbHOCmU
ooyuarowezoca:

AHanu3upoBaTh CTPYKTYPY U TUHAMUKY MOMYIISIUH.
OnuceiBaTh OTHONIICHUS MEXIy OCOOSMU BHYTPH
MOMYJISALINH.

Peanu3oBeiBaTh  WH(OPMAIMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHIIMIO MyTéM MPOAYKTHUBHOTO OOIICHUA H
B3aMMOJICHCTBHSI B TPOLIECCE COBMECTHOM yueOHOM
JeITEIbHOCTH.

Pa3BuBaTh mMO3HABATENBHBIM HMHTEPEC K H3YYCHHUIO
OMOJIOTMM B TPOIECCE M3YyYEHHUS JTOTOJHUTEIHLHOTO
Marepuana.
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DKOJOruYeCcKas HUIIA
A MEXKBUIOBBIE
OTHOLIIECHUS

Xapakmepucmura 0CHO8HBIX 6U006 0eAMEIbHOCIU
odyuarouezoca:

XapakTepu30BaTh SKOJIOTHUECKHUE HUIIH U OTPEICTSATh
KU3HEHHBIE (POPMBI BUIOB.

YBEpEeHHO UCTIONIB30BaTh OMOIOTHUYECKYIO
TEPMUHOJIOTHIO B MPE/EIaX TEMBI.

Hay4uThbcsi COCTaBIIATH TAOIUIBI U CXEMBI.

Hcnonp3ys JONOTHUTEIbHBIC HCTOYHUKHA HH(POPMAIIUH,
MOJITOTOBUTH COOOIIIEHUE O BOBMOYKHBIX BapUAHTAX
MEXBHIOBBIX OTHOIIICHHIA.

CooOmrecTBa 1

Xapakmepucmuka 0CHOBHBIX 61008 OesAmeIbHOCIU

OKOCUCTEMBI. odyuarouezoca:
Tpoduueckue cetu u | Ilonb3ysack AOCTYNHBIMU UCTOYHUKAMU HH(DOPMAINH,
9KOJIOTHYECKUE HAy4YUThCS 1aBaTh ONPEACIICHUS TOHITHSIM.
UPAMM/IBI YBepeHHO UCTOJIB30BaTh OMOJIOIHUYECKYIO
TEPMHUHOJIOTHUIO B IIPEJENIaX TEMBI.
OOBACHATH POJIb COOOLIECTBA JKUBBIX OPIraHU3MOB B
9KOCHCTEME.
XapakTepu30oBaTh pa3HOOOpa3ue SKOCUCTEM.
Pa3BuBaTh N03HAaBaTENbHBIM HHTEPEC K U3YUYEHUIO
OMOJIOTHH B ITpOLIECCe U3YUEHHUS JOMOTHUTEIBHOTO
MaTepuaia 00 SKOJIOTHYECKUX MUPAMUAAX.
Ucnonszosars cpeacta UKT mist coznanus
MYJbTUMEIUANPE3CHTALUN.
OKocucrema: Xapaxkmepucmuxa 0CHOGHBIX 61008 0eAMeTbHOCMU
YCTOMYHUBOCTb U ooyuaruecoca:
JUHAMMKA. VYBEepeHHO UCNOIb30BaTh OMOJOIrMUYECKYIO
Koncopuumu. TEPMHUHOJIOTHUIO B IIPEIEsIaX TEMBI.
@nyKTyanum. [IponomxuTs GopmMupoBaTh yMEHHUS pabOTaTh C
Cyxkueccuu. Oouosoruueckoit nHGopmaruei.

OBnazneTs METOJaMH 3KOJOTUYECKUX MCCIEIOBAHUH.

Pa3BuBaTh N03HABATEIBHBIN UHTEPEC K U3YUYECHHUIO
OMOJIOrHH B IIPOIIECCE U3YUECHUS TOTOTHUTEIBHOTO
Marepuana.

[TponomkuTs (HOpMUPOBATH YMEHHSI CaMOCTOSTEIBHOTO
KOHTPOJII M KOPPEKUHMH Y4eOHOH MAEATENbHOCTH C

WCIOJb30BAHUEM BCEX BO3MOXHBIX PECYpPCOB  Jis
JOCTH>KEHHSI TIOCTABJICHHBIX LIEJIEH.

Pa3BuBath yMEHUE O0OBSACHATH pe3ynbTaThl
OMOJIOTUYECKUX HKCIIEPUMEHTOB, [elaTh BBIBOABI Ha
OCHOBE TIOJTyYCHHBIX JTAHHBIX.

CaMocTOATENbHO  peaau30BbIBATH  MHGOPMAIMOHHO-
MO3HABATEIBHYIO  JEITENIbHOCTh € Pa3IMYHBIMU
MCTOYHUKAMHU WH(OPMaLIUH.

PazBuBaTh yueOHYI0 KOMIIETEHIMIO B  Ipoliecce

IPYNIIOBON U UHUBUYaIbHOU pabOTHI.
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buonenos n
OHMOTEOIIEHO03

Xapakmepucmura 0CHO8HbIX 6U006 0eAMEIbHOCIU
oodyuarouezoca:

Hayuuthcs maBath onpeneneHus OMOI0rHIeCKUM
TEPMHUHAM.

Hcnonb3yst AOMIOHUTEIbHBIE HCTOYHUKH HH(DOPMALINH,
MOJITOTOBHUTH COOOIIIECHUS 110 BBIOpaHHOH TeMe.

Pa3BuBaTh 03HABATEILHBIA UHTEPEC K U3YUCHHIO
OMOJIOTHH B MPOIECCE U3YUCHHUS JOMOTHUTEIBHOTO
MaTepHaa.

Bnusuaue gesoBeka Ha
3KOCHUCTEMBI.
ATpPO3KOCHCTEMBI.

Xapaxkmepucmuxka 0CHOGHBIX 61008 OeAMeTbHOCU
ooyuarwezcoca:

OOBACHATH MPUYUHBI YCTOMYMBOCTH U CMEHBI
HKOCHCTEM.

BrIABIISITE IOCTEACTBUSL @aHTPOTIOTEHHOTO BO3IEHCTBUS
Ha YKOCHCTEMBbI CBOET'0 PETUOHA, IpelaraTh CriocoObl
CHUYKEHHUSI aHTPOIIOTEHHOTO BO3/IEHCTBUS Ha SKOCUCTEMBI.

[IpuBOIUTE IPUMEPHI BO3IEHCTBHS YEIIOBEKA HA
9KOCUCTEMBI.

CpaBHHMBATh TPUPOIHBIE SKOCUCTEMBI U
arpo’KOCUCTEMBI CBOEH MECTHOCTHU U JIENIaTh BHIBOJbI Ha
OCHOBE CpPaBHEHUSI.

AHanu3upoBaTh U OLEHUBATH II00ATbHbBIE
AKOJIOTHYECKHE MTPOOJIEMBI U TTyTH UX PEIIeHNUS,
MOCJIEZICTBUS COOCTBEHHOM AEATEIHHOCTH B OKpY KaroLeit
cpene; OMOJIOrHYeCKyr0 HH(GOPMAITHIO O TII00aTBHBIX
HKOJIOTHYECKUX MPpodIieMax, MOJydaeMylo U3 pa3HbIX
HMCTOYHHUKOB; LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX U MOCTYMNKAX 110 OTHOUIEHUIO K OKPYKaIOIIEH
cpene. HayuuTbcst cocTaBisATh pa3BEepHYTHIN IUIaH
naparpada.

buocdepa

Crpykrypa u
3aKOHOMEPHOCTH
CYIIIECTBOBAHHUS
ounocdepnl

Buocdepa u 6momsl

Xapakmepucmuka 0CHOGHBIX 6U008 0esAmMeNbHOCIU
oodyuarouezoca:

Xapakrepu3oBarb 6uochepy Kak yHUKaIbHYIO
HKOCUCTEMY.

Hayuuthcs naBath onpeeseHus OMOI0TrHIeCKUM
TEpPMHUHAM.

PeannzoBaTh caMOCTOSTENbHYIO HH(DOPMAITUOHHO-
MI03HABaTEIbHYIO ACATEILHOCTD C Pa3IMYHBIMU
MCTOYHHKAMHU MH()OPMALIH, HAYIUTHCS €€ KPUTHUECKH
OLICHMBATh U HHTEPIPETHPOBATb.

JKuBoe BelecTBo u
OHMOreOXNMHUYECKHE
KPyroBOPOTHI B
ouocdepe

Xapakmepucmuka 0CHOBHBIX 61008 OesAmeJIbHOCIU
ooyuarwuezoca:

[TepeuncnsaTh OCHOBHBIC ()YHKIIUU KUBBIX OPTAaHU3MOB B
6uocpepe.

OrneHuBaTh POJIb )KUBBIX OPTaHU3MOB B
nepepacnpe/IeICHHH MOTOKOB BEIIECTBA M SHEPTHH.

Hcnonw3ys 1onoaHUTEIbHBIE NCTOYHUKY HH(OpMAITUH,
MOJIrOTOBUTH COOOIIECHUE O BKJIA/I€ B Pa3BUTHE YUEHUS O
ouocdepe n HayuHbIX nocTkeHusx B.M. BepHanckoro.
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buocdepa u yenosexk.
Kounennus
YCTOMYUBOTO
Pa3BHUTHSL

Xapakmepucmura 0CHOBHBIX 6U006 0eAMEIbHOCIU
odyuarouezoca:

XapakTepu30BaTh KOHUENLUIO YCTOMYUBOIO Pa3BUTHH.

Pa3BuBaTh no3HaBaTENbHBIN HHTEPEC K U3YYEHUIO
OHMOJIOTUH B MpolIecce N3y4eHUSs JOMOIHUTETHHOTO
Marepuaa.

UcnonszoBars cpeacta UKT mist coznanus
MYJIbTUMEANANPE3CHTAIIUMN.
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buogornyeckue 0CHOBBI OXpaHbI IPUPOABI

Oxpana npupozsl

OxpaHa BUJIOB U
MIOITYJISILAMN.
Bo3moxHbie

MPUYUHBI
BBIMUPAHUs BUJOB U
nonyssinuid. Oxpana

9KOCHUCTEM.

Xapakmepucmuxa 0CHOBHBIX U008 OeAMETbHOCIU
oodyuarouezoca:

OrneHuBaTh BO3MOKHOCTH MOJIEPKaHUS OMOJIOrMYECKOTO
pazHooOpa3us Ha MOMYNSIIIHOHHO-BHI0BOM, TEHETUYECKOM
1 DKOCHCTEMHOM YpPOBHE.

[Ipennoxuth METOIbI COXpaHEeHUs reHO(OoHIa PEAKOTO
BU/JIA.

[IpoananusupoBath KpacHyro KHUT'Y CBOETO pETHOHA.

PeanuzoBaTh camocTOSITEIbHYIO HH(DOPMALIMOHHO-
MO3HABATEIIBHYIO JIEITETLHOCTD C Pa3InIHBIMH
HMCTOYHUKAMU MH(OpMaLIUU, HAYYUThCS €l KPUTHUECKU
OLICHUBATh U UHTEPIPETUPOBATE.

I/ICHOJ'H)?;y?[ JOITIOJIHUTECIIbHBIC HCTOYHUKN I/IH(bOpMaIII/II/I,
MOJITOTOBUTH COOOIIEHUSI 00 0000 OXpaHIEeMbIX
IIPUPOIHBIX TEPPUTOPHUAX BAIIET0 PErHOHA.

CdhopmupoBath COOCTBEHHYIO MO3HUIUIO TIO OTHOIIICHHUIO K
npo0sieMe 0XpaHbl OKPYKaIOIIEeH Cpebl.

buonornueckuii
MOHUTOPHUHT

Xapaxkmepucmuxa 0CHOBHbBIX 81006 0eaAmeTbHOCU
odyuarouezoca:

XapakTepru3oBaTh OCHOBHBIE METObI OMOJIOTHUECKOTO
MoHUTOpHUHTa. OBIaIeTh METOAAMH OUOJIOTUYECKOTO
MOHUTOPHHTA.

Pa3BuBath ymeHue 0OBSACHATH PE3yIbTaThl OMOIOTUYECKUX
JKCIIEPUMEHTOB.

PeanuzoBaTh camocTOSITEIbHYIO HH(OPMAIIMOHHO-
MTO3HABATENBHYIO JIEATEIBHOCTD C PA3JIMYHBIMU
MCTOYHUKAMHU UH(OPMaLIUU.

PeanuzoBeiBaTh MHGOPMAITMIOHHO-KOMMYHUKATHBH YO
KOMIIETEHITUIO MTyTEM MPOIYKTUBHOTO OOIIICHHS U
B3aUMOJICHCTBUS B MPOIIECCE COBMECTHOU yueOHOM
JESTEIHHOCTH C YUETOM IMO3HIIMK IPYrUX YIACTHUKOB.

Pa3BuBaTh no3HABaTENbHBIN HHTEPEC K U3YYEHUIO
OHMOJIOTUH B MPOIIECCe N3YUEHUS JOMOJTHUTEITHHOTO
Marepuaia.

Ucnonw3oBars cpencta UKT nnst coznanus
MYJIbTUMEUAPE3CHTAUN.
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