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1. [lmanupyembie o0pa3oBaTe/ibHbIC Pe3yJibTATHI

O60yuenue mnpenvery B 10 u 11 kiacce HampaBlieHO Ha JOCTHXKEHUE
CJIEIYIOIIUX 00pa30BaTENbHBIX PE3YJIbTATOB:
1.1. JIn4HOCTHBIE Pe3yJIbTaThI

e couMaaM3anys oOy4aronIMXcs KaK BXOXKACHUE B MUP KYJIBTYPbI U COLMATIbHBIX
OTHOLIEHUH, 00€CIIEUNBAIOIIEEe BKIIOUEHHE YUYAIIUXCS B Ty WM MHYIO TPYIIY WU
OOILIHOCTh — HOCHUTENSI €€ HOpM, IIEHHOCTEW, OpHUEHTAlMi, OCBAMBAEMBIX B
IIPOLIECCE 3HAKOMCTBA C MUPOM KHBOM IPUPOIBI;

® MpPUOOIICHHE K I[I03HABATEJIBHOW KYJIbTYype KaK CHCTEME MO3HaBaTEIbHBIX
(Hay4HBIX ) IIEHHOCTEN, HAKOTUICHHBIX OOIIIECTBOM B chepe OMOTOTHUECKON HAyKH.

e Jlomumo 3TOro, OGMOIOrMUEecKOoe 00pa30BaHUE HA CTapIIEH CTYNEHH MPU3BAHO
00€eCreynTh: OPUEHTALIMIO B CUCTEME ITUUYECKUX HOPM U LIEHHOCTEH OTHOCHUTEIBHO
METO/IOB, PE3YJIBTATOB U JOCTHKEHHI COBPEMEHHON OMOJIOTUYECKON HAYKHU;

® pa3BUTHE NO3HABATEIBHBIX KAUYE€CTB JIMYHOCTH, B TOM UYHKCIIE MO3HABATEIbHBIX
MHTEPECOB K H3YYEHHIO OOLIMX OHOJOTMYECKUX 3aKOHOMEPHOCTEH H camMoMy
OpOLECCY HAYYHOIO [O3HAHHWSA; OBJAJCHHE Y4YEOHO-NO3HABATEIBHBIMU U
[IEHHOCTHO-CMBICJIOBBIMU KOMIIETEHTHOCTSIMU JUIs1 (DOPMHUPOBAHMSI TIO3HABATENIBbHOM
U HPAaBCTBEHHOW KYJbTYpbl, HAYYHOTO MHMPOBO33PEHMS, a TaKK€ METOJOJIOTHEN
OMOJIOTUYECKOTO HKCIIEPUMEHTAa M DJIEMEHTApHBIMM METOAaMU OHOJIOTHYECKUX
HCCIICIOBAHMM;

e (opMHpPOBAaHUE 3HKOJIOIMYECKOTO CO3HAHMS, LUEHHOCTHOTO OTHOILUEHUS K
KUBOU MPUPOJE U YEIIOBEKY.

1.2. MeTtanpeaMeTHble pe3yJabTaThl

OCHOBY NO3HABATENbHBIX [IEHHOCTEW COCTABJISAIOT HAy4YHbIC 3HAHMS, HAYUHBIC
METO/IbI TIO3HAHUS.

[To3HaBaTenbHbIE IIEHHOCTHBIE OPUEHTALUU, (POPMUPYEMBIE Y HIKOJIBHUKOB B
npouecce U3ydeHust OMoJIOTUH, MPOSIBIISIFOTCS B!

® OTHOUICHUH K:

e OMOJOTMYECKOMY HayYHOMY 3HAHHUIO KaK OJJHOMY M3 KOMIIOHEHTOB KYJbTYpbI
HapsAy C APYTMMH €CTECTBEHHO-HAYYHBIMU 3HAHUSIMU;

® OKpYXarolleMy MHPY KaK MHUPY JKHUBBIX CHCTEM M MPOUCXOASIIMX B HHX
MIPOIIECCOB U SBJICHUMN; MO3HABATEIBHON JEATEIBHOCTH (KaK TEOPETUUYECKOM, TaK U
AKCIEPUMEHTAIILHOW ) KaK UICTOYHUKY 3HAHUI;

® [IOHUMAHUM: MPAKTHUYECKON 3HAYMMOCTH M JOCTOBEPHOCTH OMOJOTHYECKHX
3HAHUU JJI1 pelieHus TIJ00albHBIX TPOoOJieM 4YeaoBeYecTBa (PHEPreTUYECKOM,
CBIPbEBOM, MPOJIOBOJIBCTBEHHOM, 3J0POBbS M JOJTOJIETHS YEJIOBEKAa, TEXHOTCHHBIX
KatacTpod, ramoOabHOM SKOJIOTHH U AP.);

® [ICHHOCTH OWOJOTMYECKUX METOJOB HCCIEAOBaHUS OOBEKTOB KUBOU
MPUPOABL, CIOXHOCTH W IPOTUBOPEYMBOCTH CaMOI0 MpoLecca IO3HAHUS Kak
M3BEYHOT'O CTPEMJIEHUS K UCTHUHE (HA MPUMEPE UCTOPUH PA3BUTHS OMOJIOTUN);

® JICHCTBUS 3aKOHOB MPHUPOABI M HEOOXOJMMOCTH HX ydeTa BO Bcex cdepax
YEJI0BEYECKOU IEATEIIBHOCTH.



Pacmmpenue cdep denoBeuecKoW IEATEILHOCTH B COBPEMEHHOM MHPE
HEen30€KHO BJIEYeT 3a OO0 HE0OX0MUMOCTh (DOPMUPOBAHUS Y YUIAIIUXCS KYJIbTYPhI
TpyZa u ObITa Mpu U3yueHuu odoro npeamerta. [loatomy B comepkanne yueOHOTO
npenmeta «buosorus» BKIIOYAIOTCS [IEHHOCTH TPY/Jla U ObITa:

®OTHOIIICHHE K: TPYIOBOM JEATEIBHOCTH KaK €CTECTBEHHOW (U3MUECKOU U
UHTEJUICKTYaJbHOM  MOTpEeOHOCTH; TPyAy KaK TBOPYECKOM  JI€ATENbHOCTH,
MO3BOJIAIOIIEH TPUMEHSTh 3HAHUS HA ITPAKTHKE;

¢ [IOHMMAaHUE HEOOXOAMMOCTH: TIOJTHOW peann3anuu (PrU3nIecKux U YMCTBEHHBIX
BO3MOJKHOCTEH, 3HAHWH, YMEHHH, CIIOCOOHOCTEW IpPU BBIIOJIHEHUH KOHKPETHOI'O
BHJIa TPYAOBOU NESITENBHOCTH;

®COOJIIO/ICHUS] TUTUEHUYECKUX HOPM U MPaBWI; COXPAHEHUS U MOJICPIKAHUS
COOCTBEHHOTO 3/IOPOBbSl M 3JI0POBbSl OKpPY)KAIOUIUX, B TOM 4YHUCJIE MyTeM
OpraHu3allMi TPABWIBHOTO MUTAHUS C YYETOM 3HAHUI OCHOB OOMEHa BEIECTB U
SHEPIuu;

®0CO3HAHUs JOCTHKEHUS JIMYHOTO yCIieXa B TPYJOBOH NESITEIBHOCTH 3a CUET
COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUU C COIMAJIBHBIMU CTaHJIapTaMU U
MOCJEAYIONIUM  COIMAJIbHBIM ~ OJ00pEHUEM JIOCTUXKEHUM HayKu OWOJIOTHH U
OMOJIOTUYECKOT0 MTPOU3BOACTBA AJI1 PA3BUTHS COBPEMEHHOIO 00IIIECTBA.

OnbIT SMOIUOHAIBHO-IIEHHOCTHBIX OTHOIIEHHM, KOTOPBIM YUYaIIUECS MOJTYYaroT
IpU U3yYEHUHU Kypca OMOJIOTHU B CTapIIeH IIKOJE, CIIOCOOCTBYET BBICTPAUBAHUIO
YMHU CBOEU )KU3HEHHOU IMO3ULINH.

Conepxanue y4deOHOTO TMpeaMeTa BKIIOYAET COBOKYITHOCTh HPAaBCTBEHHBIX
IICHHOCTEH: OTHOILICHUE K:

® JKHM3HU Kak BBICIICH IIEHHOCTH BO BCEX €€ MpPOSIBICHHIX; cede (Oco3HaHue

COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO 0OILIECTBEHHOTO JIOJITa,
TUCITUTUTMHUPOBAHHOCTh, YECTHOCTh W TMPaBIUBOCTh, MPOCTOTA M CKPOMHOCTb,
HETEPIUMOCTD K HECITPaBETMBOCTH, OCO3HAHUE HEOOXOIMMOCTH

CaMOCOBEPIIECHCTBOBAHUA);

e pyruM JOAsM  (TyMaHW3M, B3aMHOE YBWXKCHHE MEXKIY JIHOJIbMU,
TOBApHINECKass B3aUMOINOMOIIL W TPeOOBATENBHOCTh, KOJUIEKTUBU3M, 3a00Ta O
IPYTUX JIIOASIX, BBIIOJHEHHE OOIIECTBEHHBIX TMOPYYEHUH, (POpMUpPOBAHUE
COOCTBEHHOW MO3UIIMM IO OTHOIICHUIO K COOBITUSAM MHPOBOTO, (eaepasbHOTO,
PETHOHATFHOTO, MYHHIIMIAIBHOTO YPOBHEW, YBa)X€HWE, NMPUHITHE W TMPABWILHOE
MOHUMaHHUE IPYTUX KYJIbTYpP, pacoBas U HallMOHAIbHAS TOJIEPAHTHOCT);

e cBoeMy Tpyay (moOpocOBEeCTHOE, OTBETCTBEHHOE HCIIOJHEHHE CBOMX
TPYIOBBIX W YYEOHBIX OOS3aHHOCTEH, Pa3BUTHE TBOPYECKMX Hayal B TPYAOBOU
NeATETBbHOCTH, TPU3HAHUE BAXHOCTH CBOETO TpyAa W Pe3yIbTaTOB TpyHa APYTHX
monaen);

e mpupoae (OepexkHOE  OTHOIIEHHME K ee  OOoraTrcTBy, HETEPIHMOCTb
K HAPYIICHUSIM DSKOJOTUYECKUX HOPM U TPeOOBaHMM, HKOJOTHYECKH TPAMOTHOE
OTHOIIEHUE K COXPAHEHHUIO BCEX KOMIIOHEHTOB Orocdeph);

® [OHUMaHHE HEOOXOJWMOCTH: YBaXUTEIHHOTO OTHONIEHUS K JOCTHKCHHSIM
OTEUECTBEHHOW HAYKH, HMCCIEIOBATEIHCKOW NEATEITHHOCTH POCCHICKUX OHOJIOTOB
(maTpuoTHYECKOE YyBCTBO).



Kypc  Ouomormn  ob6nagaer  BO3MOXHOCTAMH 11 (HOPMHUPOBAHUS
KOMMYHUKATUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBIISIOT MPOIECC OOIIEHUS,
rpamMoTHasi peyb.

dopMupoBaHuEe 3HAHUU TpU OOYYEHUH OHOJIOTMHM MPOUCXOAUT B TIpoliecce
KOMMYHHUKAIIMH C UCTIOJIb30BAHUEM HE TOJIBKO OOBIYHOTO SI3bIKA, HO U CHEIUATbHBIX
0003HaueHui, (opMyJ, ypaBHEHU MTPOILIECCOB, T. €. CIEIHAIBHOTO SI3bIKA.

LleHHOCTHBIE OPUEHTHUPHI HAPABJICHBI Ha!

e (GopMHpOBAHHE HEraTUBHOTO OTHOUIEHUS K: HApYIIEHUIO HOPM  sI3bIKa
(0OBIYHOTO W CIIENMATBLHOTO) B PA3JIMYHBIX UCTOYHUKAX WHGOpMauu (JIUTEparypa,
CMMU, UntepHeT u ap.);

® [IOHMMaHHE HEOOXOAUMOCTH: TMOJy4aTh WH(OOPMALMIO U3  PA3TUUYHBIX
MCTOYHUKOB, MPU 3TOM apryMEHTUPOBAHHO U KPUTHUECKH OLICHHBATH MOIYYECHHYIO
uH(bOpMaITHIO;

® TPaMOTHO MOJIH30BATHCSA OMOJIOTMYECKOM TEPMUHOJIOTHEN U CUMBOJIUKOM;

® BECTHU JUAJIOT ISl BBISIBJICHHUS Pa3HBIX TOYEK 3PEHUS, BBICIYLIMBATh MHEHUE
ONIMOHEHTAa, Y4acTBOBaTh B JUCKYCCHUHU, OTKPBITO BbIpakaTh M OTCTaWBaTh CBOIO
TOYKY 3pEHHMS; yBa)KaTh, MPUHUMATh, MOJJAEPKUBATH CYIIECTBYIOIIUE TPATUIIUA U
00111Me HOPMBI SI3bIKA.

Jlist hbopMHpOBaHUs TyXOBHOW JIMYHOCTH HEOOXOJMMO Pa3BHBATh ICTETUUYECKOE
OTHOILICHUE YEJIOBEKAa K JICMCTBUTEIBHOCTH, TBOPYECTBO W COTBOPYECTBO IpHU
BOCIPUATHHU MPUPOJIBI B IIEJIOM U OT/AEIBHBIX €€ 00bEKTOB, B TOM YHCJIE YETIOBEKA.

[lenHocTHpie OpHWEHTHPHI, (QopmMupyembie B Kypce Ouonoruu B  cdepe
ACTETUYECKUX [IEHHOCTEHN, TPEATIOJIAraroT:

® TIO3UTHUBHOE YYBCTBEHHO-IIEHHOCTHOE OTHOUIIEHUE K: OKPYXAKIIEMY MHUPY
(KpacoTa u rapMOHHUS OKPY’KAIOLIEH MTPUPOIbI);

® BBINOJHEHUIO YYEOHBIX 33/1a4 KaK K MPOLECCY, TOCTABISIOEMY 3CTETHUECKOE
YAOBOJBCTBHE (KpacuBOE, H3SLIHOE PEIICHHE WM JI0Ka3aTelbCTBO, JIOTHKA
IPOLIECCOB U SIBJICHUI, B OCHOBE KOTOPBIX JIEXKUT TAPMOHHS);

® TIOHMMaHHE HEOOXOJUMOCTH: BOCIIPUITHS U MPEOOpa30BaHUs KUBOM MPUPOIBI
M0 3aKOHAM KpacoThl; M300paKEHUS MCTUHBI, HAYYHBIX 3HAHUW B YYBCTBEHHOMN
dopme (HampuMmep, B TPOU3BEICHHUSAX HUCKYCCTBA, IIOCBAIICHHBIX HAYYHBIM
OTKPBITHSIM, YYEHBIM, OOBEKTaM KHUBOU MPUPOJIBI);

® TIPUHATHS TPArMUECKOTO KakK JpaMaTudeckoil (hopMbl BRIPAKECHUS KOH(IIMKTA
HETIPUMHUPUMBIX  TMPOTUBOIOJOXKHOCTEM, WX  CTOJKHOBEHHUS  (Ha MpuUMepe
BBIJIAIOIINXCS] HAYYHBIX OTKPBITHH).

1.3. IIpeaMeTHBIE pe3y/IbTAThI

Brimyckauk Ha 6a30BOM YpPOBHE HAYIHUTCS:

o pacKkpeiBaTh Ha TMpUMEpax pojab OuoJoTMH B  (POPMUPOBAHUU
COBPEMEHHOW HAYyYHOU KAPTUHBI MHUpPA U B IMPAKTUYECKOM IEATEIBHOCTH JIFOJCH;
MOHMMATh W OIKCHIBaTh B3aWMOCBSI3b MEXKIY €CTECTBEHHBIMU HayKaMU:
ouosioruelt, GU3MKONU, XUMUEH; YCTAaHABIUBATH B3AUMOCBSI3b PUPOIHBIX SBJICHUMH;

o NOHUMAaTh CMBICI], Pa3JinyaTh U OINHUCHIBATH CHUCTEMHYIO CBS3b MEXIY
OCHOBOITOJIATAIOMIMMUA  OMOJIOTUYECKUMHU TMOHSATUAMU: «KJIETKA», «OPTaHu3M»,
«BHUI», «AKOCHCTEMAY, «Onochepar;



J HCIIOJIb30BaTh OCHOBHBIE METOJAbl HAYyYHOTO TIIO3HAHUS B Y4EOHBIX
OMOJIOTMYECKUX HUCCIIEOBaHUIX, IPOBOAUTH OJKCHEPUMEHTHl MO H3YYEHUIO
OMOJIOTMUECKUX OOBEKTOB M SIBJICHUH, OOBACHATH pE3yJIbTaThl SKCIIEPUMEHTOB,
aHaJIM3UPOBATh UX, POPMYIUPOBATH BBIBOBL;

. (GopMynupoBaTh  TUIOTE3bl  HA  OCHOBAaHUM  IPENJIOKEHHOU
Ouonornueckoi wuHPOpMAIMM W TpeyiaraTh BapuUaHThl MPOBEPKU THUIIOTES;
CpaBHUBATh OHOJOTMYECKHE OOBEKTHI MEXAY COOOM MO 3aJaHHBIM KpPUTEPHSM,
JieaTh BBIBOJIbI M YMO3AKJIFOUEHHSI HA OCHOBE CPABHEHUS;

o 000CHOBBIBaTh €IMHCTBO >KMBOW W HEXKHBOUW MPUPOJBI, POIACTBO KUBBIX
OpPraHM3MOB, B3aUMOCBSI3M OPraHU3MOB U OKpY’KaloLIEll Cpeapl Ha OCHOBE
OMOJIOTMUECKUX TEOPU;

J OPUBOJNUTH TNPHUMEPHI BEIIECTB OCHOBHBIX TIPYyNI OPraHUYECKUX
COEJIMHEHU KIIETKH (O€IKOB, )KHUPOB, YIIEBOI0B, HYKJIEUHOBBIX KUCIIOT);
o pacno3HaBaTh KJIETKHU (IIPOKAPUOT U 3YKAPUOT, PACTEHUH U KUBOTHBIX)

M0 OMHUCAHUIO, HA CXEMATUYECKUX H300pKECHUSIX; YCTaHABIMBAThH CBSI3b CTPOCHUS
U  (QYHKIUNA KOMIIOHEHTOB KJIETKM, OOOCHOBBIBATH MHOT000pa3ue KJIETOK;
pacno3HaBaTh MOMYJISIINIO0 U OMOJOTUYECKUN BUJT 10 OCHOBHBIM ITPU3HAKAM;

o ONMKCHIBATh (PEHOTUIT MHOTOKJIETOYHBIX PACTEHHM M IKUBOTHBIX IIO
MOP(OJIOTUYECKOMY KPUTEPHIO;
o OOBSACHATHL MHOTOOOpa3ue OPraHu3MOB, TPHUMEHSS HSBOIIOIUOHHYIO

TEOPHI0; KIACCU(PUIIUPOBATH OMOJOTHYECKHE OOBEKThl HA OCHOBAHUU OJTHOTO WIIU
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (TUMBI MUTAHUS, CIIOCOOBI JbIXaHUS U
Pa3MHOXKEHUSI, 0COOCHHOCTH Pa3BUTHS);

o OOBSICHATh TPUYMHBI  HACIEJICTBEHHBIX 3a00JI€BaHMM;  BBISBISATH
U3MEHYHMBOCTh Y OPTaHU3MOB; OOBSCHATH MPOSBICHUE BUJOB HW3MEHYHUBOCTH,
UCIIOJIb3Ys 3aKOHOMEPHOCTH N3MEHUYUBOCTH;

o CpPaBHHMBATh HACJIEICTBEHHYIO M HEHACIEICTBEHHYID HM3MEHUYHUBOCTH;
BBIBJIAITE  Mopdosiorndeckue, (HU3MOJIOTHYECKUE, TOBEICHUECKUE ajanTaluu
OpPTaHU3MOB K CpeJie OOUTaHUS U IEUCTBUIO YKOJIOTUYECKUX (PAKTOPOB;

o COCTaBJIATh CXEMBI MEPEHOCA BELIECTB U PHEPTUU B dKOCUCTEME (1enu
MIATaHHSA);

o MIPUBOJIUTH JI0Ka3aTeIbCTBA HE0OX0TUMOCTH COXpaHEHHUS
Ooropa3zHoo0Opasust il yCTOMYUBOTO PA3BUTUS U OXPAHbI OKPYKAIOIIEH CPEIbI;

o OIICHUBATH JIOCTOBEPHOCTh OMOJOTHYECKON MH(OpMAIuu, MoxydeHHOM
W3 pa3HbIX HCTOYHUKOB, BBIICIATH HEOOXOAMMYH0  HH(OOpMALMIO IS
WCIIOJIb30BaHUsl €€ B y4EOHOU NESITEIHbHOCTH M PEIICHUH MPAKTHUYECKUX 3a/ady;
MPEACTaBIATh OMOJOTUUECKYI0 MH(OpMAIMIO B BUJE TEKCTa, TaOJIUIbl, Tpaduka,
JarpaMMBbl U JiefaTh BEIBOJIbI HA OCHOBaHUU MPECTABIICHHBIX JaHHBIX;

o OIICHUBATh POJb JOCTWKEHUW TEHETHUKU, CEJICKIUU, OMOTEXHOJIOTHH
B MTPAKTUYECKON JICSITEIIbHOCTH YEJIOBEKAa W B COOCTBEHHOHN >XKU3HHU; OOBSCHSATH
HETaTUBHOE BJIMSIHUE BEILIECTB (QJIKOTOJsl, HHKOTHHA, HAPKOTHUYECKUX BEILECTB) HA
3apOJIBIIIIEBOE PA3BUTHE YEIIOBEKA; OOBSCHSATD MOCIICICTBYS BIMSHUS MyTarcHOB;

o OOBSACHATH BO3MOKHbBIE TPUUMHBI HACJIE/ICTBEHHBIX 3a00JI€BaHUIA.
BoinmyckHUK Ha 0a30BOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYUUTHCS:



e JaBaTh HAay4YHOE OOBICHEHHE OHOJOTMYECKHM (aKTam, Ipoleccam,
SBJICHUSIM, 3aKOHOMEPHOCTSAM, HCIONb3Ysl OHOJOTMYECKHE TeOpUH (KJIETOUHYIO,
ABOJIIOIMOHHYI0), YueHue o Ouocdepe, 3aKOHbI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH
U3MEHUYUBOCTH;

®  XapaKkTepU30BaTb COBPEMEHHBIC HANpaBIICHUS B Pa3BUTUU OHOJIOTHUU;
OMHUCHIBATh WX BO3MOXKHOE HCIOJB30BAaHMUE B MPAKTUUYECKOW JIEATEIHHOCTH;
CpPaBHUBATH CIIOCOOBI JIETICHUSI KJIETKU (MUTO3 U MEUO03);

e pemarh 3a7aud Ha mocTpoeHue ¢parmenta BTopod nenu JHK mo
npemioxenHoMy ¢parmenty nepsoit, ”PHK (MPHK) no yuactky JIHK;

e pemaTh 3aJayd  Ha  OMNpEJeNICHHE KOJIMYEeCTBa XPOMOCOM B
COMAaTHYECKUX M TIOJIOBBIX KJIETKaX, a TaKXKe B KJIETKaX Mepe]l HayajioM JeJICHUs
(Meiio3a WM MUTO3a) U [0 €r0 OKOHYAHUU (/1711 MHOTOKJIETOUHBIX OPIraHU3MOB);

e pemarh TEHETHYECKHE 3a7aud Ha MOHOTHOPHIIHOE CKpEIlHMBaHUE,
COCTaBIISITh  CXEMbl ~ MOHOTHOPHUIHOTO  CKPEIIMBAHUSA, TMPUMEHSS  3aKOHBI
HACJIEJICTBEHHOCTH U MCTIONB3Yys OMOIOTUIECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

® yCTaHaBIWBATh TUI HACIEIAOBAHUSA U XapaKTep MPOSBICHHS MpPU3HAKA
IO 33JaHHOM CXEME pOAOCJIOBHOH, TNpPUMEHsS 3aKOHbl HACIEACTBEHHOCTH;
OLICHHMBATh PE3yNbTAaThl B3aUMOJCICTBUS 4YEJIOBEKa M OKpPY)KAIOIIEH Cpelbl,
IPOTHO3UPOBATh  BO3MOXKHBIE  IOCIEACTBUS  JCSATENIBHOCTH  4YEJOBEKa IS
CYLIECTBOBAHMSI OTAEIbHBIX OHOJIOTUYECKUX OOBEKTOB U LIENBIX MPUPOTHBIX
COOOIIECTB.

2. Conep:xanue yueOHOT0 nmpeaMeTa

Aradonona, . b. buonorus. 10—11 knaccel. Paboune nporpammsl k aunuun Y MK
Connna H. W.: yueGuo-metommyeckoe mocooue / WM. b. Aradonosa, B. .
CuBornazoB. — M. : [Ipoda, 2017. — 35 c. ISBN 978-5-358-19257-7

ba3osbiii yposens 10 KJIACC (1/2 4 B Heaeuto, Becero 35/70 4, u3 nux 3/6
Yy — pe3epBHOE BpeMsl)

Pazgen 1 BUOJIOTUA KAK HAVYKA. METOJAbl HAYYHOI'O
[TO3HAHUA (3/5 u)

Tema 1.1 KPATKASA NCTOPUA PA3ZBUTUA BUOJIOTMU. CUCTEMA
BUOJIOTMYECKUX HAVYK (1/24)

OOBEKT u3ydeHus: OMOJIOTUN — XKUBas npupoja. Kpatkas uctopusi pa3BuTUs
ouonoruu. Ponb OWONOTHMYECKUX TEOpHH, wuIed, Tumore3 B (QopMUpPOBAHUU
COBPEMEHHOM eCTECTBEHHO-HAyYHOU cucTeMbl Mupa. CrucremMa OMOJIOTHYECKUX HayK.

Hemonctpanus. [loprperst yuenbix. Cxembl: «CBsi3b OMOJIOTUM C APYTUMH
HayKaMmy», «CucteMa OMOJIOTUYECKUX HAYK.

OcHoBHble noHATHS. buosnorus. )Ku3Hb.

Tema 12 CYIIHOCTh M CBOWCTBA JXXHBOI'O. VYPOBHHU
OPI'AHM3AITMN 1 METO/IbI TIO3HAHMS XKMUBOM ITPUPO/IBI (2/3 u)

CymHocTb xu3Hu. OCHOBHBIE CBOMCTBA ®UBOM MaTepuu. JXKuBasi mpupoaa Kak
CJIO)KHO OpraHHU30BaHHasl UepapXUUeckasi CUCTEMA, CYIIECTBYIOLIAsl B IPOCTPAHCTBE
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1 BO BpeMeHH. buosornueckue cuctembl. OCHOBHBIE YPOBHU OpraHU3allMU KUBOU
Marepun. MeTo1bl TO3HAHUS KUBOW MTPUPOJIBI.

Jemonctpanus. Cxembl: «YPOBHU OpraHU3alny )KUBOK MaTepun», « CBOICTBa
AKUBOU MaTEPU.

OcHoBHble TIOHATHA. CBOWMCTBA KU3HH. YPOBHU OpraHU3allMu >KHUBOUN
npupoibl. MeToabl MO3HAHUS KUBOW MaTEPUU.

[MPEAMETHBIE PE3VYJIbTATBI ObYUEHU A

Yyamuiics 1o KeH:

® XapaKTepH30BaThb  BKJAJ  BBIJAIOIIMXCS  YYEHBIX B  Pa3BUTHUE
OHMOJIOTHYECKON HAYKH;
® XapakTEepW30BaTh pOJb OHOJOTHH B (HOPMHUPOBAHMHM HAYYHOTO
MUPOBO33PEHUS;
® OIEHMBATh BKJIAJ OWMOJOTHYECKUX Teopuil B  (opMupoBaHHE
COBPEMEHHOW €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA;
® BBIJICIATh OCHOBHBIE CBOMCTBAa >KMBOM TPHUPOABI M OHMOJIOTHUECKUX
CUCTEM;
HMMETh NPE/ICTaBICHNE 00 YPOBHEBOI OpraHU3aIiy )KUBOU MPUPOIHI;
IIPUBOJIUTH JOKA3aTENbCTBA YPOBHEBOU OPraHU3aIMU )KUBOM ITPUPOLBI;
IIPEJACTABIATH OCHOBHBIE METO/BI U 3TAIlbl HAYYHOI'O UCCIICIOBAHUS,
aHAJIM3UpOBaTh W OLEHUBATh  OHMOJOTMYECKYI0  HH(POPMAILIHIO,
MTOJIYy4aeMYIO U3 Pa3HbIX NCTOYHUKOB.

Paznen 2 KIIETKA (10/20 u)

Tema 2.1 UICTOPUSA U3YUYEHUSA KIIETKU. KIIETOUHAS TEOPUS (1/24)

PaszButue 3nanmii o kierke. Pa6oter P. I'yka, A. Ban JleBenryka, K. bapa, P.
bpoyna, P. BupxoBa. Knerounas teopust M. IInetinena u T. [IIBanHa. OCHOBHBIE
MOJIOKEHUSI COBPEMEHHOM KJIIETOYHOM TeOopuu. PoOJb KJIETOYHOM TEOpUU B
dbopMHpPOBaHNY COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

Hemonctpanus. Cxema « MHOTO0OOpasue KIETOK».

OcHoBHble noHsATHA. KieTka. [{utonmorus. OCHOBHBIEC TOJIOKEHUS KJIETOYHOM
TEOPUH.

Tema 2.2 XUMHNYECKWI COCTAB KJIETKH (4/84)

EQvHCTBO »JIEMEHTHOTO XHWMHMYECKOTO COCTaBa >KUBBIX OPraHU3MOB Kak
JIOKa3aTeIbCTBO €IMHCTBA MPOUCXOKIEHUS KUBOW MpuUpojbl. OOLUIHOCTh KUBOU U
HEXKMBOM  MPUPOJBI HA  YPOBHE XMMHUYECKUX  DAJIEMEHTOB. OpraHoreHbl,
MAKpOAJIEMEHTBI, = MHUKPOAJIEMEHThI,  yJIbTPAMHUKPOIJIEMEHThI, HUX  POJIb B
YKA3HEEITEIbHOCTH KJIETKM W opraHus3Ma. Heopranunueckue BemiectBa. Bopa kak
KOJIBIOETh BCErO KUBOTO, OCOOCHHOCTH CTPOCHHS M CBOMCTBA. MUHEpaIbHBIE COJIH.
3HaueHUE HEOPTAHUYECKUX BEILIECTB B dKMU3HU KJIETKU U OpraHu3Ma.

Opranuyeckne BEIIECTBA — CIIOXKHBIE YTIIEPOACOAEPIKAIIUE COCIUHEHUS.
HuzkoMonekysipHble M1 BBICOKOMOJIEKYJISIPHBIE OpraHUYECKHe BemecTBa. JIumuabl.
YraeBoasl: MOHOCaxapubl, nojucaxapuael. benku. Hykinennossie kucnors: JJHK,
PHK. YnaBoenne monekynsl JIHK B knetke. IIpuHumMnuanibHOE CTPOECHHE M POJIb
OpPraHUYECKHUX BEIIECTB B KJIETKE U B OPTaHU3ME YEJIOBEKA.

HemoHctpanus. [uarpammsbl: «PacnpeneneHue XUMUYECKUX DJIEMEHTOB B
HEXUBOU mpupoze», «PacnpeneneHne XuMHIECKUX AJIEMEHTOB B )KUBOW MPUPOAEH.
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[lepuognueckast tabnuua sneMeHTOB. Cxembl U Tabmuubl: «CTpOEHHE MOJEKYIbI
oenka», «Ctpoenue monekyasl JJHK», «Ctpoenne monexynsr PHK», « Tunet PHK»,
«Y nBoenue Monexkynsl JJHK».

OcHoBHBIE TOHATUA. OpraHoreHbl, MaKpOIEMEHTBI, MHKPOIJIEMEHTHI,
yJIbTpaMUKpodieMeHTsl. CBOMCTBa BOABI. MuHepanbHble COJMU. buONMOIMMEDSI.
Jlunuapl, JUTIOWIBI, yTieBonbl, Oenku, HykienHoBble kuciorsel (JHK, PHK).
Pennukanus JIHK.

Tema 2.3 CTPOEHUE DYKAPUOTUYECKOU U [TPOKAPUOTUYECKOU
KJIETOK (3/6 u)

Knerounass memOpana, mutoriasMma, sapo. OCHOBHBIE OpPraHOWIBI KIIETKH:
AHJOIUIA3MATUYECKAsl CETh, anmnapar I 0Jb/Ku, TM30COMbI, MUTOXOHIPUH, TIJTACTUBI,
pubocoMbl. DYHKIIMK OCHOBHBIX YacCTEH M OPraHOMIOB KJIETKH. OCHOBHBIE OTIINYUS
B CTPOEHUH KUBOTHOW M PACTUTEIBHOU KIIETOK.

XpomocoMbl, ux crtpoenre M QyHkuumu. Kapuotumn. 3HaueHue MoCTOSHCTBA
yucia U GOpMbI XPOMOCOM B KJIETKAX.

[Ipokaprotnueckas kieTka: ¢opma, pazmepsl. PacnpocTpaHeHre U 3Ha4CHHE
OaxTepuil B npupojie. CtpoeHne 0akTepruabHOM KIETKH.

Hemonctpanusa. Cxembl u Tabnuibl: «CTpOEHHE YKAPUOTHUYECKON KIIETKW,
«CTpoeHHEe >XMBOTHOW KIETKN», «CTPOCHHE pPACTUTENBHOM KIETKW», «CTpoeHue
XpoMOCOM», «CTpOEHHE MPOKAPUOTHUECKON KIIETKHU.

JlaGopaTopHble U MpakTHIECKHE paboThI

1.  HaOmioneHue KIETOK pacTeHUM W JKUBOTHBIX I0OA
MHUKPOCKOIIOM Ha TOTOBBIX Iperaparax.

2.  CpaBHEHHE CTPOCHHUS KIETOK pPACTCHMA H >KUBOTHBIX
(MOHO B (hopme TaOIHIIBI)* .

3.  IlpuroroBrnenue u omucaHWEe MHKPOIPENAPATOB KIETOK
pacTEHUI.

OcHoBHBIE IOHATHUS. DyKapuoTudeckas kieTka. Knerounas memOpaHa, HUTOILIIa3Ma,
a1po. OcHoBHbIE OpraHOUIbl KIETKH. OCOOCHHOCTH PACTUTENBHOM W KUBOTHOM
KJIETOK. XpoMocoMbl. Kapuotun. JIumionaHbI ¥ TalyIOWIHBIA HAOOPHI XPOMOCOM.
[IpokapuoTtnueckas KieTka, OakTepusi.

Tema 2.4 PEAJIM3ALIMS HACJEJICTBEHHOM WHOOPMAILIMU B
KJIETKE (1/24)

JIHK — nHocutens HacnencTBeHHOW wHpopManuu. ['€HeTHUecKuil KoJ, ero
cBoiicTBa. ['en. buocunres Oenka.

Hemonctpanus. Tabnuna «I'eneTnyueckuit Koy, cxema «buocunres Oenkay.

OcHOBHbIE TOHATHA. [ €HETMYECKHM KOH, TPUIUIET, T'€H. TpaHCKpUILMs,
TPAHCISALNS, MATPUYHBIA CHHTES.

Tewma 2.5 BUPYCBI (1/24)

Bupycet — HeknerouHas ¢opma &Ku3HU. OCOOEHHOCTHM CTPOCHHS U
Pa3MHOXEHHUSA. 3HAYEHUE B MPHUPOJEC W JKU3HU YeroBeka. Mepbl npoduiiakTUKU
pacnpocTpaHeHus BUpYyCHBIX 3a0oneBanuil. [Ipodunakruka CIT1/a.

Hemonctpanusa. Cxema «CrtpoeHue Bupyca», Ttabmuma «lIpodunakTika
CITNTa».

OcnoBHble noHsATUs. Bupyc, 6akrepuodar.

[TPEAMETHBIE PE3VYJIbTATBI OBYUYEHUA
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Yyanmiicst DOJKEH:
® XapaKTEepHU30BaTh  BKJAJ  BBIJAIOIIMXCS  YYEHBIX B  Pa3BUTHE
OMOJOTUYECKON HAYKU;
® XapaKTepu30BaTh pOJIb OHOJOTMM B (POPMUPOBAHUM HAYYHOIO
MHUPOBO33pPEHUS;
® XapaKTEpHU30BaTh COJECPKAHUE KIETOYHON TEOPUH U MMOHUMATh €€ POJib
B (D OPMUPOBAHUH COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI MHUPA;
® 3HATh UCTOPHUIO U3YUYEHUS KIETKHU; UMETh MPEICTABICHUE O KIIETKE Kak
1EJI0CTHON OMOJIOTUYECKON CUCTEME;
® CTPYKTYpPHOU, PYHKIIMOHAIBHON U TEHETUUECKOW €TUHUIIE 5KUBOTO;
® [PUBOJIUTH JOKA3aTeNbCTBA (APTyMEHTALMI0) €IWHCTBA JKUBOW U
HEXHUBOU NPUPOJIBI, POACTBA KUBBIX OPraHU3MOB;
® CpaBHUBATh OUOJOTUYECKUE OOBEKTHl (XUMHUYECKUNU COCTaB TEJ >KUBOU
Y HEKUBOU MPUPOJBI, 3YKAPUOTUYECKUE U MPOKAPUOTUYECKUE KIIETKH,
KJIETKU pacTeHU, )UBOTHBIX U IpHUOOB) U (HOPMYIHPOBATh BHIBOJABI HA
OCHOBE CPaBHEHUSI,
® MPEICTaBIATh CYHIHOCTh W  3HAa4€HUE IIpolecca pean3aluu
HACJIEICTBEHHOW NH(OpPMALUU B KIIETKE;
® MPOBOAUTH OMOJIOTUYECKHE UCCIIEI0BAHUS: CTABUTD OIBIThI, HAOIIOJATh
U OIHCHIBATH KIIETKH, CPABHHUBATh KJIETKH, BBIIEIATH CYIIECTBEHHBIC
IPU3HAKUM CTPOCHUS KIETKM W €€ OpraHOMJOB; IIOJIb30BAThCS
COBPEMEHHOW LIMTOJIOTUYECKON TEPMUHOJIOTUEN;
® UMETh MpPEACTABICHUS O BHUPYCAX M HUX POJHM B JKU3HU JPYTUX
OpraHu3MoB; OOOCHOBBIBaTh U COOJIOZATh MEphl MPO(HUIAKTUKA
BUPYCHBIX 3a00sieBaHuii (B ToM unciie BUY-undexnun);
® HaXOAUTh OWOJOTMYECKYI0 HWH(MOPMAIUI0O B pa3HbIX MCTOYHUKAX,
apryMEHTUPOBATH CBOIO TOUYKY 3PEHUS;
® QHAIM3UPOBATH M  OLEHUBATH  OHOJIOTMYECKYI0  HMH(pOpMAIHIO,
NOJIy4aeMYIO U3 Pa3HbIX UCTOYHHUKOB.
Paznen 3 OPITAHU3M (18/38 u)
Tema 3.1 OPTAHU3M — EJIMHOE LEJIOE. MHOI'OOBPA3ME XXNBbBIX
OPI'AHU3MOB (1/1 1)
Mmuoroo0Opaszue  opranu3smMoB.  OJHOKJIETOYHBIE W MHOTOKJIETOYHbBIC
opranu3mMbl. KoJIOHHN OTHOKJIETOYHBIX OPTaHU3MOB.
HemoHnctpanus. Cxema «MHOrooOpasue OpraHu3MOBY.
OcHoBHbIE OHATUS. OJTHOKJIETOYHbIE, MHOTOKJIETOYHbIE OPTaHU3MBI.
Tema 3.2 OBMEH BEIIECTB U ITPEBPAIIIEHUE SHEPT' MU (2/44)
DHepreTU4eckuii 0OMEH — COBOKYIHOCTb PEaKIMi pacHIeIIeHUs CIOKHBIX
opranu4eckux BemecTB. OCOOCHHOCTH DJHEPreTUYECKOT0 OOMeHa y TpuOOB U
OakTepuil.
Tunsl nutanus. ABToTpods! u rerepotpodsl. OcobeHHOCTH 0OMEHa BEIIECTB
y JKUBOTHBIX, pacTeHMil n 6akTepuil. [Inactuueckuit oomen. @OTOCHHTE3.
Hemonctpanus. Cxema «Ilytu meTabonu3mMa B KIETKEY.
OcHoBHbIE MOHATUS. MeTaboau3M, PHEPreTUYeCKuil OOMEH, IMIACTUYECKUN
oomen. AT®. ABroTpodsl, rereporpodnl. DOTOCHUHTES.
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Tema 3.3 PASMHO)XEHUE (4/91)

Jenenue kimetkd. MuTo3 — OCHOBa pOCTa, pEreHepaluu, pPa3BUTHS U
Oecrionoro pa3MHokeHus. Pa3mMHOxkeHHe: Oecronoe U 1mojioBoe. Tumbl 0ecrnoyioro
Pa3MHOXKEHUSI.

[lonoBoe  pasmHoxkenue. (OOpa3zoBaHHME TOJOBBIX  KIETOK.  Meiio3.
OmnonoTBOpeHHE 'y  KMBOTHBIX W pacTeHWil. buosornueckoe 3HayeHUe
OIUIOJOTBOPEHUSA. VICKYCCTBEHHOE ONBUIEHUE Y PACTEHUW U OIUJIOJOTBOPEHHUE Y
KUBOTHBIX.

Hemonctpanus. Cxembl M Tabmuubl: «Muto3z um Meio3», «l'ameToreHesy,
«Tumel 6ecrionoro pa3MHOXKEHUD», «CTpOCHHE SAULEKIIETKU U CIIEPMATO30U/Ia.

OcHoBHple TOHATHS. JKW3HEHHBIM LMK KISTKHM. MUTO03, OHOJIOTMYECKOE
3HaueHue. Tumbl Oecronoro pa3MHokeHus. [lonoBoe pa3sMHOXKEHHE U €ro
Ouosornyeckoe 3HaueHue. Pa3nenpHONoONIbIE OpraHu3Mbl M TepMadpOaMTHI.
Sitnexnerka u cnepmaro3ouf. l'ameroreHe3. Meio3, OMOJIOTMYECKOE 3HAYCHHE.
OI1U10I0TBOPEHUE: HAPYKHOE U BHYTPEHHEE. JIBOMHOE OIUIOIOTBOPEHUE Y PACTECHHUIM.

Tema 34 HWHAUBUAYAJIbBHOE  PA3BUTHUE  OPI'AHU3MOB
(OHTOI'EHE3) (2/4 u)

[Ipsimoe u HempsiMoe pa3BUTHE. OMOPUOHAIBHBIM U MOCTIMOPHUOHAJIBHBIM
nepuoabl pa3BuTuss. OcHOBHbIE HATambl 3MOpuoreHesa. IlpuumHbBl HapyleHUi
pa3BUTHs OpraHu3Ma.

OnTtorexnes uenoBeka. PenpoaykTuBHOE 37J0pOBbE; €r0 3HAUCHUE JJIs1 Oy TyIuX
nokojeHun moneu. IlocinencrBus BIMSAHUA alKOTOJIsl, HUKOTHHA, HAPKOTUYECKHUX
BELIECTB Ha pa3BUTHE 3apojbllla yenoBeka. [lepuoasl MNOCTAIMOPHOHAIBHOTO
pa3BUTHS.

Hemonctpauus. Tabmuupl: «OcHOBHBIE cTaauM OHTOreHe3a», «lIpsamoe wu
HempsiMoe pa3BuTHe». Tabmuibl, (ororpaduu, auarpaMmbl U CTaTUCTHUYECKUE
JaHHbIE, TEMOHCTPUPYIOIINE MOCIAEACTBUS BIUSHUS HETaTUBHBIX (DAKTOPOB Cpenbl
Ha pa3BUTHE OPTaHU3MA.

OcHoBHble mOHATHA. OHTOreHe3. THIBI pa3BUTHA: NPSIMOE W HENPSIMOE
(pa3zBute ¢ Meramopdo3om). ITambl AMOpPHOHATBHOTO pa3Butus. I[lepromab
NOCTAMOPHUOHAIBHOTO ~ pa3BUTUSA. BpenHoe  BIMSHUE  KypeHMs,  aJIKOTOJ,
HAapKOTUYECKUX IIPENapaToB Ha Pa3BUTUE OPTaHU3Ma U MPOAOJDKUTEIIBHOCTD KU3HH.

Tema 3.5 HACJIEACTBEHHOCTDH U UBMEHUYMBOCTDH (7/154)

HacneactBeHHOCT 1 M3MEHUHMBOCTh — CBOMCTBA OpraHu3Ma. ['eHernka —
HayKa O 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3MEHYMBOCTH.

['. MeHzenp — OCHOBOIIOJIOKHUK T€HETUKU. 3aKOHOMEPHOCTH HACJIEA0BaHUA,
ycraHoBiieHHble ['. Mengenem. MonoruOpuaHoe ckpeniuBanue. IlepBblii 3akoH
Menngenss — 3akOH JOMUHUpOBaHUs. Bropon 3akoH Mengens — 3aKOH
pacuieruieHus. 3aKOH 4MCTOThl TameT. JuruOpuaHoe ckpeniuBanue. Tpetuil 3akoH
MeHnnens — 3aK0H HE3aBUCUMOTO HACJEN0BaHUsA. AHAUIU3UPYIONIEE CKPEIINBAHUE.

XpoMOCOMHass Teopus HacleACTBEHHOCTH. CUEIJIEHHOE HAaCIIEIOBAHHE
IIPU3HAKOB.

CoBpeMeHHbIE NPECTaBIEHUS O F'eHE U TeHOMe. B3auMoieiicTBie reHoB.

['enernka nosa. ITosoBeie XxpoMocoMebl. CLIEMIIEHHOE € TIOJIOM HacCJIeI0BaHUE.
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3aKOHOMEPHOCTH HW3MEHUYMBOCTU. HacneacTBeHHass M HEHACIEICTBEHHAA
W3MEHYUBOCTh.  MoaudukanuoHHass  W3MEHYMBOCTh.  KomMOWHAaTHBHAasZE U
MyTalMOHHAas U3MEHUYUBOCTh. MyTarmu. Tumnsl MyTtanuid. MyTareHHble (pakTOphl.

3HauYCHWE TEHETUKHM Ui MEOULUHBL. BiMsHME MyTarecHOB Ha OpraHu3M
yenoBeka. HacienctBeHHble 001€3HU Y€I0BEKa, UX MPUYMHBI U IPOPHUIIAKTHKA.

JemoncTtpanus. CxeMbl, WLTIOCTPUPYIOIINE MOHOTUOPHUIHBIE U AUTUOPUIHBIE
CKpPELIMBaHUs; CLEIUICHHOE HACIEAOBAHUE IIPU3HAKOB; IIEPEKPECT XPOMOCOM;
HacJIeJJOBaHUE, CLEIUIEHHOE ¢ 1osioM. [Ipumepsl MonuprUKalMOHHOW NW3MEHYMBOCTH.
Marepuaisl, IEMOHCTPUPYIOLINE BIUSIHAEC MyTarecHOB Ha OPraHN3M YeJIOBEKA.

JlaGopaTopHble U MpaKTHIECKHE PabOThI

1. CocraieHue npoCTENIINX CXEM CKPEUIMBAaHUA ™.

2. Pemenue sneMeHTapHBIX TEHETHUECKUX 3a4a4™.

3. Uzyuenue M3MEHYMBOCTH (u3yueHue MOJAU(PUKALUOHHOM
W3MEHUYMBOCTH HA OCHOBE M3y4eHHs] (EHOTUIIAa KOMHATHBIX WIIU
CEJIbCKOXO3SIICTBEHHBIX PACTEHUM )™**.

4. BplIBJICHUE HUCTOYHUKOB MYTareHOB B OKpY»Karomiei cpene (KOCBEHHO)
Y OLICHKA BO3MOYKHBIX ITOCJIEICTBUI UX BIUSHUS HA OPTaHU3M.

OcHoBHble TIOHATUA. HaciiencTBEHHOCTh M U3MEHUYMBOCTD. ['eHOTHII, (DEHOTHII.
['ubpunonornueckuii MeToj, CKpenuBaHue. JIOMHHAHTHBIN, peleCCUBHBIA. I'€HBI,
ajuleay. 3aKOHOMEPHOCTM HACJIECIOBAaHUS INPU3HAKOB. 3aKOH YHMCTOTHI TaMerT.
AHanuzupyroniee  CKpeluBaHHe. XpOMOCOMHAasi TEOpHsl HACJIEACTBEHHOCTH.
I'eneTnueckue KapTHI. I'enom. AyTOCOMBI, IIOJIOBBIE XPOMOCOMBI.
MoaudukanroHHas U3MEHYHUBOCTb. KomMOuHaTuBHast u MyTallMOHHAS
M3MEHUYMBOCTh. MyTareHHsle (¢akrtopsl. HacneactBeHnble Oone3nu. Menuko-
Tr€HETUYECKOE KOHCYJIbTUPOBAHHUE.

Tema 3.6 OCHOBBI CEJIEKIIMU. BUOTEXHOJIOT'UA (2/54)

OCHOBBI CENEKIMHU: METOAbl W AOCTUXKEHUs. |'eHeTHKa — TeopeTudeckas
ocHoBa cenekuuu. Cenexkuusa. Yuenue H. M. BaBuioBa o neHTpax MHOrooopasust u
OPOUCXOXKIEHUS  KYJbTYpHbIX  pacTeHHil. (OCHOBHBIE  METOABl  CEJICKLIMH:
ruOpuan3anus, UCKyCCTBEHHBbIH OTOOp. OCHOBHBIE IOCTHMKEHHS U HalpaBlICHUS
Pa3BUTHS COBPEMEHHOMW CEJEKLINH.

BHOTEXHOJIOTHS: TOCTHXKEHUSI U NIEPCIEKTUBBI pa3BUTH. ['€eHHas MHXKEHEpHs.
KnonupoBanue. I'eHernyecku MOIu(UUIUPOBAHHBIE OpPraHU3MBL. DTHYECKUE
aCMeKThl Pa3BUTHUS HEKOTOPHIX MCCIEAOBaHUNA B OMOTEXHOJIOTUU (KJIOHHMPOBaHUE
YEeJI0BEKA).

Hemouctpanus. Kapra-cxema «lleHTpbl MHOTO00Opa3vs M TPOUCXOKICHUS
KyJbTYPHBIX pacTeHHil». ['epbapHble MaTepuanbl U KOJUIEKIIMH COPTOB KYJIbTYPHBIX
pactenuit. Tabnuinpl: «Ilopoabl noMamHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui». Cxembl CO3/1aHUSI TE€HETUYECKH MOJIU(PUIIMPOBAHHBIX MPOAYKTOB,
KJIOHUPOBAHMSI OPraHu3MOB. Marepuanbl, WUIIOCTPUPYIOUIUE JIOCTHKEHUS B
0051acTH OMOTEXHOJIOTHUH.

Okckypcusi MHOrooOpasue copToB paCTeHUN U MOPOJ )KUBOTHBIX, METOJIbI UX
BbIBeZieHUs ((hepMa, CeeKIIMOHHAs CTAHIH, CETbCKOX0341CTBEHHAs! BHICTABKA).

JlaGopaTopHble U MpaKTHIECKHE paboThI

1. AHanu3 W OLEHKa »JTUYECKUX AaCHEKTOB pa3BUTUS HEKOTOPBIX
UCCIIEIOBAaHUI B OMOTEXHOJIOTHH.
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OcHoBubie moHsTHsA. Ceneknus; tudpuamsanus u otoop. Coprt, mopona,
mraMM. buorexnosmorus. l'emHas wumxkeHepus. Krnonuposanue. I'eHeTndeckn
MOAUGHUITIPOBAHHBIC OPTAHU3MBI.

IMPEAMETHBIE PE3VYJIBTATBI ObYUEHMA

Yuamuiicst JOJDKEH:

o XapaKTeprU30BaTh BKJIAJl BBIIAIOIIUXCS YYEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

o XapaKTepu30BaTh poOJIb OWojornu B  (PopMUpPOBaAHUHU
Hay4YHOTO MUPOBO33PEHUS;

o MMETh MpEJICTaBICHUE OO0 OpraHu3Me, €ro CTPOCHHH WU
npoleccax JKU3HEACSITENbHOCTH (OOMEH BEIIeCTB, Pa3MHOXEHUE,
JIeJICHHE KJIETKH, OIJI0IOTBOPEHHE), MHOTOO0Opa3HK OPraHU3MOB;

o BBIJICIATh  CYIIECTBEHHBIE  MPHU3HAKM  OPraHU3MOB
(OTHOKJIETOYHBIX YW MHOTOKJIETOYHBIX), CPaBHHUBATh OHOJIOTUYECKUE
O0OBEKTHI, CBONCTBA M MpolecChl (MJACTUYECKUH U HHEPreTUUYECKUIM
oOmeH, Oecrojioe W TOJOBOE€ Pa3MHOXKEHHUE, MHTO3 UM MeEHo3,
AMOPHOHATBHBIN U MOCTAIMOPUOHANIBHBIA MEPUOJI, MPSIMOE U HEMPIMOE
pa3BUTHE, HACIEJACTBEHHOCTh M HW3MEHYUBOCThb, JOMUHAHTHBIA U
pereccuBHbIN) U (OPMYJIUPOBATH BIBOBI HA OCHOBE CPABHEHUS;

° IIOHUMATh 3aKOHOMEPHOCTH WHIWBUIYAJIBHOTO Pa3BUTHUSA
OpPraHU3MOB, HACJICJICTBEHHOCTH U N3MEHUYNBOCTH;
. XapaKTepPU30BaTh cojiepkanne 3akoHOB . Menaensa u T. X.

Moprana W mNOHMMATh HUX pojdb B (POPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA;

o pelmarh 3JIEMEHTapHbIE T€HETUYECKUE 3aayd, COCTABIIATH
JJIEMEHTApPHBIE CXEMbl CKPELIMBAHMSA; IOJIb30BATHCS COBPEMEHHOU
TEHETUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

o IPUBOJUTH JI0KA3aTENbCTBA POJACTBA JKUBBIX OPraHU3MOB
Ha OCHOBE IMOJIOKEHUN T€HETUKU U IMOPHUOJIOTHUH;

o OOBSICHSATH OTPHULIATEIIBHOE BIUSHHUE AJIKOIOJisg, HUKOTHHA,
HapKOTUYECKUX BEILIECTB HAa Pa3BUTHE 3apO/IbIIlIa YEITOBEKA;

o BJIMSIHUE MYTareHOB Ha OpraHu3M YeJIOBEKa;

o XapakTepu30BaTh HAPYIICHHUS Pa3BUTUS  OPraHU3MOB,
HaCJICJICTBEHHBIC 3200JI€BaHNsI, OCHOBHBIC BHJIbI MYyTaIIH;

o 00OCHOBBIBaTh M  COOJIOATh Mepbl  NPODUIAKTHKU
BpEHBIX MPUBBIUEK (KypeHHUE, aTKOT0JIU3M, HAPKOMAaHMUS );

o BBISIBJISITh MCTOYHUKM MYTareéHOB B OKpYy)Kalollew cpene
(KOCBEHHO);

° uMeTh TpejactaBienne o0 yuenuun H. WM. BaBwmioBa o
[IEHTpaxX MHOT000pa3us U MPOUCXOKIEHUS KyIbTYPHBIX PACTCHUM;

o XapaKTEepU30BaTh OCHOBHBIE METOJbl U  JIOCTHIKEHUS
CEJICKIUU;

o OLICHUBATh 3THYECKHE ACTEKThl HEKOTOPHIX HCCIEIOBAaHUMN
B obmactu  OworexHoysiormu  (KJIOHUPOBAaHHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAMTPABIEHHOE U3MEHEHHUE T€HOMA);
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L4 OBJIaACBATb YMCHUAMU u HaBBbIKaMH IIOCTaHOBKH
OMOJIOTUYECKUX 9KCIICPUMCHTOB U OOBACHATD UX PE3YJIbTAThLI;

L4 HaXOIHUTb 6HOJIOI‘I/I‘{€CKYI-O I/IH(bOpMaHI/IIO B PAa3HBIX
HNCTOYHHKAX, APTYMCHTHUPOBATh CBOIO TOYKY 3PCHUA,
L4 AHAJIM3UPOBATDH )41 OLICHUBATb 6I/IOJ'IOFI/I‘-ICCKYIO

HH(GOPMAIIHIO, TIOJTyJaeMYFO M3 Pa3HBIX HCTOYHUKOB.
3axmouenue (1/1 9)
PeszepBHoe Bpemst — 3/6 4

11 KJTACC (1/2 4 B Hegemto, Bcero 35/70 4, u3 Hux 3/12 4 — pezepBHOE BpeMs)

Brenenue (1/1 1)

Paznen 1 BUJ (19/36 u)

Tema 1.1 UICTOPHS DBOJIFOLIMOHHBIX UIEH (4/7 1)

Hctopusi SBOMIOIMOHHBIX uJel. Pa3BuTue OHOJNIOrMU B JOJAapBUHOBCKUMN
nepuoj. 3nauenue padot K. Jlunues, yaenus XK. b. Jlamapka, teopun XK. KroBbe.
[Ipenmoceuikn BO3HUKHOBEHMs1 ydeHus Y. JlapBuHa. DOBomonnoHHas teopus Y.
JapBuna. Poib 93BOMIOIIMOHHONW Teopud B (OPMHUPOBAHMHM COBPEMEHHOMU
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

Hemonctpanus. Kapra-cxema wmapmpyra nyremectsuss Y.  [lapBuna.
I'epbapHbie  maTepuanbl, KoOJUIeKIuH, Gororpaduu W JOpyrue Marepuaibl,
MOKAa3bIBAIOUIME WHJMBHUAYAJIbHYI0 H3MEHUYMBOCTH M pa3HooOpa3ue COpTOB
KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX.

OcHoBHBIE  mOHATUA.  OBomtoums.  Kpeaumonusm,  TpaHchopmusm,
SBOJIFOLMOHU3M. ['pynmnoBas W WHAMBUAYaJbHAas W3MEHYMBOCTb. VICKyCCTBEHHBIN
otb6op. boprba 3a cymecrBoBanue. EcrecTBeHHbIN 0TOOD.

Tema 1.2 COBPEMEHHOE 5BOJIIOLITMOHHOE YUEHUE (8/16 u)

Bun, ero kpurepun. Ilomynsuuss — CTpyKTypHas €AWMHULA BHUJA, €OUHULA
sBomolMM. CHHTETHYECKAass TEOpPUS SBOJIOLMUHU. JIBMKYIIME CHIIBI DBOJIOLHHN:
MYTALMOHHBIN MPOIECC, MOMYJSLUOHHBIE BOJHBI, U30JIALIMS, €CTECTBEHHBIN OTOOD;
UX BIHSAHME Ha TeHOPOHJ Tnomyiasuuu. JBWXKYymMA U CTaOUIM3HPYIOUIUN
€CTECTBEHHBIN 0TOOp. AlanTaluy OPraHu3MOB K YCIOBHUSIM OOMTAaHUS KaK pe3yJbTaT
JCHCTBHUSL €CTeCTBEHHOTO oTOopa. BumaooOpazoBaHue Kak pe3ysbTaT HBOJIIOLNH.
Croco6b! 1 myTH Buaoo0pazoBanus. CoxpaHeHHE MHOTOOOpa3us BUJOB KaK OCHOBA
yCTOMYMBOTO pa3BuTUi Ouocdepsl. [1aBHbIE HampaBieHHUs SBOJIOLUOHHOIO
npouecca. buonoruueckuit mnporpecc u Ouonormyeckuid perpecc. [lpuynnb
BBIMHUpaHHUs BUIAOB. Jl0Ka3aTeNbCTBA SBOJIIOLIMU OPTaHUYECKOTO MUPA.

HemoHcTpanus. CxeMa, WUTIOCTPUPYIOIIAs KpUTEPUU BUJIA.

Tabmumpl 1 cxembl: «JIBuxymue cuibl 3BoIonuNY, «OO0pa3oBaHHE HOBBIX
BUJOB», «CXOACTBO HAYANBHBIX CTaAUN S3MOPHOHAIBLHOTO PA3BUTHUS TTO3BOHOYHBIX).
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['epbapun, KOJJIEKIIMUA U JIPYTUE HAIISIAHBIE MaTE€pHallbl, J€MOHCTPUPYIOIINE
OPUCIOCOOJICHHOCTh ~ OPraHU3MOB K  cpefie  OoOuTaHusi U pe3yJbTaThl
BUI000pa30BaHUS.

Tabmuipl, MyJSDKM W JIpYrHe€ HarJSIHbIE MaTepUaibl, JTEMOHCTPUPYIOLIUE
TOMOJIOTUYHBIE W AHAJOTMYHBIE OpPraHbl, UX CTPOECHUE U TMPOUCXOXKICHUE B
OHTOI€HE3€; PYIUMEHTHI U aTaBU3MBI.

JlabopaTopHbIe U MpaKTHYECKUE padOThI

1. Onucanue ocobeit Buaa 1o MOPGHOIOrHIeCKOMY KPUTEPUIO™ ¥,
2. BrisiBieHre U3MEHYUMBOCTH Yy 0COOEH OJTHOTO BHIA.
3. BrisBieHHE IpUCTIOCOOIEHUM OPTaHU3MOB K cpejie oOuTaHus ™.

Dkckypcust MHorooopasue BU10B (OKPECTHOCTH IIKOJIBI).

OcHoBHbIe NOHATHS. Buna, nomymnsinust; ux kpurepuu. ['enodonn. JIBmxymume
CWJIBl 3BOJIIOLMHU: MYTAlMOHHBIA MPOILECC, IMOMYJALHOHHBIE BOJHBI, W30JSALUS,
€CTECTBEHHbIN 0TOOp. JIBrKymuii u crabunusupyromuii oroop. Cnocodbl U MyTH
BUJI000pa30BaHUs.

Tema 1.3 ITIPOUCXOXJEHUE XKU3HU HA 3EMIIE (3/6 u)

Pa3zButne mnpencraBieHuii 0 BO3HMKHOBEHHMM XW3HU. Omnbitel @. Penm, JI
[Tactepa. T'mmore3sl O TPOUCXOXKIAECHUH KU3HA. COBpPEMEHHBIE B3IVISIABI HA
BO3HUKHOBEHME kU3HH. Teopuss OmnapuHa—XoJiaelHA. YCI0KHEHUE IKUBBIX
OpPraHU3MOB Ha 3eMJI€ B POLECCE IBOJIIOLUH.

HemoHnctpanus. Cxembl: «BO3HUKHOBEHUE OJIHOKJIETOYHBIX 3YKapPUOTUYECKHUX
OpPraHu3MOB», « IBOJIOLUS PACTUTEIBHOTO MUPA», « DBOJIIOLUS ) KUBOTHOTO MUPAY.

Penponykuuu kapTuH, uzoOpaxaronux ¢iaopy u (ayHy pazIudyHbIX dp U
neprofoB. OKaMEHENOCTH, OTIIEYaTKM OPTaHU3MOB B IPEBHUX MOPOAAX.

JlabopaTopHbIe U MPAKTHYECKUE padOTHI

4. AHanu3 ¥ OlICHKa Pa3JIMYHbIX TUIOTE3 TPOUCXOKICHUS KU3HU.

Dkckypeust Mctopus pa3BuTHs )KU3HU Ha 3eMiie (KpaeBequecKuil My3ei).

OcHoBuble nousTUs. Teopust OnapuHa — XoaeiHa. XUMHYECKast YBOJIIOLUS.
buonornueckas  sBomoums.  [locTteneHHOE — yCHOXKHEHHME  OpPraHU3alvdd U
MPUCTIOCOOICHUSI K YCIOBUSM BHEIITHEH Cpeibl OPraHU3MOB B IIPOLIECCE IBOJIIOLIHH.

Tema 1.4 IIPOUCXOXIEHUE YEJIOBEKA (4/7 u)

['unoTe3pl npoucxokacHUs uesoBeka. [looxkeHue delnoBeka B CHUCTEME
KUBOTHOro Mupa (kimacc Muekonutatomue, otpsan Ilpumate, pox Jlroam).
OBOJIIOLIMSA  YEJNOBEKAa, OCHOBHBIE OJrambl. Pacel 4yenoseka. IIpoucxoxneHune
YeJI0BEYECKHUX pac. BumoBoe eIMHCTBO YeoBeuecTBa.

Hemonctpanusa. Cxema «OCHOBHBIE 3Tambl HBOJIIOLMUA YeNOBEeKay. TaOmuIlbl,
M300paKAIOIINE CKENIEThI YEIIOBEKA U MIO3BOHOYHBIX KUBOTHBIX.

JlabopaTopHble U MpaKTHYECKUE pabOThI
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5. BblsiBieHME MNPU3HAKOB CXOJCTBA 3apOJbIILEH YeIoBeKa M JIPYruX
MJIEKOIIMTAOIINX KAK TI0Ka3aTeJIbCTBO UX POACTBA.
6. AHanu3 ¥ OLIEHKA Pa3JINYHBIX TUIIOTE3 IPOUCXOKICHHS YeIOBEKa.
Okckypeust IlpoucxoxkaeHue W 3BOJIOLUS YelOBEKa (MCTOPUYECKUN WU
KpaeBeIYeCKHl My3ei).
OcHoBHble TOHATHA. [Ipomcxoxkaenue yenoBeka. (OCHOBHBIE — ATambl
ABOJIIOLMH. J[BHKyIME CUIIBI aHTPOIIOTeHE3a. YenoBeuecKue pachl, X €UHCTBO.
I[TPEAMETHBIE PE3VYJIBTATBI ObYUYEHUA
Yyamuiicss 1oKeH:
® XapaKTEpHU30BaTh  BKJIAJ  BBIJAIOIIMXCS  YYEHBIX B  Pa3BUTHE
OMOJIOrMYECKO HAYKH;
e XapakTepu3oBaTb poyib Ouonornd B (OPMUPOBAHMU HAYYHOTO
MUPOBO33PEHUS;
® [IOHMMAaTh CYIIHOCTb  3BOJIIOLIMOHHOM  TEOPHM,  CIIOXKHBIE H
IPOTUBOPEYMBBLIE IIyTH €€ CTAaHOBJIEHMs, BKJIaad B (HOPMHUPOBAHUE
COBPEMEHHOW €CTECTBEHHO-HAYYHON KAPTUHBI MUPA;
® BBIIEIATH CYILIECTBEHHbIC MPU3HAKN OMOJIOTUYECKUX OOBEKTOB (BUIOB)
U TpOLECCOB (ACMCTBME HCKYCCTBEHHOIO U €CTECTEHHOIro O0TOOpa,
(dbopMHpOBaHKE TPUCTIOCOOTIEHHOCTH, 00pa30BAHKE BUIOB);
e OOBACHITH NPUYUHBI SBOJIOLNUH, U3MEHSIEMOCTH BUOB;
® IMPUBOJUTH  JIOKA3aTeNbCTBA  (QpTyMEHTalMI0)  HEOOXOAUMOCTH
COXpaHEHUs MHOT000pa3usl BUOB;
® yMETh MOJIb30BATHCA OMOJIOIrMYECKON TEPMHHOJOTMENW U CUMBOJIMKOWM;
pemarb 3JeMEeHTapHble OWOJIOTHUYECKUE 3a]layM; OIMMCHIBATH 0CO0eil
BUJIOB 110 MOP(OJIOTUYECKOMY KPUTEPUIO;
® BBIBIIATH MPUCIIOCOOJIEHUSI OPTaHU3MOB K Cpe/ie OOMTaHUs; CPAaBHUBATD
IPOLIECCHl ECTECTBEHHOT'O U HCKYCCTBEHHOTO 0TOOPA;
® AHAJNM3UPOBATh W OIEHUBATH PA3JIMYHBIC TUIOTE3bl MPOUCXOXKICHUS
YKU3HH U YEJIOBEKA;
® apPryMEHTHPOBaTh CBOK TOYKY 3pEHUS B XOAE€ JUCKYCCHHA IO
00CYXXJIEHHIO THUIIOTE3 CYLIHOCTH U MPOUCXOXKICHUS KU3HU, TPOOIEMbI
MIPOUCXOKJICHUS YETIOBEKA;
® OBJIAJICBaTh YMEHHUSIMH U HaBbIKAMU IIOCTAHOBKH OHOJOTHYECKHX
HKCIIEPUMEHTOB M YYHUTHCS OOBSCHATH UX PE3ylbTaThl; HAXOJUTh
OMOJOrMYECKYI0 HH(POPMALIMIO B pa3HbIX UCTOYHHUKAX;
e aHAIM3MPOBaTh U  OLIEHMBATh  OMOJOTMYECKYI0  MH(OpPMALHIO,
NOJIy4aeMYIO U3 PA3HBIX UCTOYHHUKOB.
Paznen 2 SKOCUCTEMBI (11/20 u)
Tema 2.1 DKOJIOTUYECKUE ®AKTOPBI (3/5 4)
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Opranusm u cpena. I[IpeaMer u 3aayu SKOJOTUU. DKOJIOTHYECKUE (HAKTOPbI
cpennl (abmoTuyeckue, OMOTHMYECKHUE, AHTPONOTCHHbIC), MX 3HAYCHUE B >KU3HU
OpraHu3MOB. 3aKOHOMEPHOCTHU BJIMSHUS IKOJIOTMYECKUX (PAKTOpPOB HA OPraHU3MBI.
B3anMooTHOIIIEHNST MEXAy OopraHu3MaMu. MEeXBHIOBBIE OTHOIICHHS: Mapa3uTH3M,
XUITHAYECTBO, KOHKYPEHITHS, CHMOHO3.

JlemoHcTpanus. Harnsgaeie wMaTepuanbl, JIEMOHCTPUPYIOIIAE  BIIASHHC
AKOJIOTUYECKUX (PaKTOPOB HA JKUBbIE OpraHu3Mbl. [Iprmepsl cumOmo03a B Ipupoe.

OcHOBHBIE MOHATUS. DKoJOrUs. BHemHss cpepa. DKonorndyeckue (HhakTophl.
AbGuoTtnueckue, OMOTHYECKHME U  aHTponoreHHeie  ¢aktopel. I[lapaszutusm,
XUITHUYECTBO, KOHKYPEHIUS, CAMONO03. DKOJIOTHYecKas HUIIA.

Tema 2.2 CTPYKTYPA DKOCUCTEM (4/7 1)

BumoBas u mpocTpaHCTBEHHas CTPYKTypa 3KOCHUCTeM. [lwimeBwie CBs3H,
KPYrOBOPOT BEMICCTB W TPEBpAIEHUS DHEPTUU B DKOCHUCTeMax. [IpuamHBI
YCTOMYMBOCTA W CMEHBI JKOCHCTEM. BiMsHHE 4YenoBeKa Ha JKOCHCTEMBL.
HckyccTBeHHBIE COOOIIECTBA — arpolEHO3bI.

Hemonctpanus. Cxema «lIpocTpaHcTBEHHass CTPYKTypa  3IKOCHUCTEMBI
(IPYyCHOCTBH PacTUTENLHOTO cooliecTBa)». CXeMbl U TaOIUIBI, IEMOHCTPUPYIOITUE
MUTIEBHIE TN W CETH; SKOJOTHICCKHE MUPAMHUIBI; KPYTOBOPOT BEIICCTB U SHEPTHHU
B DKOCHCTEME.

JlaGopatopHble U TpaKTUYEeCKUue padoTh

7. CocTraBiieHHE CXEM Iepeadyr BEUIECTBA M SHEPIruu (Lenel MUTaHUs) B
KOocHCcTEME™.

8. BobIsiBiIeHHE aHTPONMOTEHHBIX MW3MEHEHMM B OKOCHCTEMax CBOEH
MecTHOCTH (B Buie pedepara, mpe3eHTaIuu, CTEHIOBOTO JOKJIana U
np.)**.

9. CpaBHuTeNnbHAS  XaPAKTEPUCTHKA  TMPUPOJHBIX  JKOCHCTEM |
arpo3KOCUCTEM CBOE MECTHOCTH.

10.UccnenoBanre U3MEHEHUN B DKOCUCTEMAX HAa OMOJIOTUYECKUX MOIEIIX
(akBapuym).

11.PenieHune 3KOJI0TUYECKUX 3a]1a4.

Okckypecust EcTtecTBeHHbIE (J1€C, TOJIE W JIp.) U UCKYCCTBEHHBIE (TapkK, caj,
CKBEp IIKOJIBI, (hepMa U JIp.) IKOCUCTEMBI.

OcCHOBHBIE TIOHATUS. DKOCHUCTEMa, OWOreoleH03, OWOIEHO3, AarpoIeHO3.
[Tpomy1ieHThI, KOHCYMEHTHI, pEAYLCHTHI. [[1IIeBbIe 1Iern U CeTH.

Tema 2.3 BUOCDOEPA — I'N'TOBAJIBHASI DKOCUCTEMA (2/4 u)

buochepa — rnobanpHas skocucrema. CocTtaB M CTpyKTypa Ouocdepsl.
VYuenne B. U. Bepnaackoro o 6uocdepe. Ponb xuBbiXx opraHu3mMoB B Ouocdepe.
buomacca 3emnu. bronornueckuii KpyroBopoT BEIIECTB (Ha MpUMEpPE KPyroBOpoTa
BOJIbI U YTJIEPOJIA).
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Hemonctpanus. Tabmuisl u cxembl: «CTpykTypa Onocdeps», «KpyroBopot
BOJIbI B Orocdeper, «KpyroBoport yriepoaa B 6uocheper.

Harnsgaelid  mMaTtepuas, OTpaKaloIUii BHIOBOE pPa3HOOOpa3We IKUBBIX
OpraHu3MOB OHMOC(EPBHI.

OcnoBuble mousATUs. buocdepa. KuBoe BemiecTBo, OMOT€HHOE BEIIECTBO,
KOCHOE BEIIIECTBO, OMOKOCHOE BelecTBO. bruomacca 3emun.

teMa 2.4 BUOCDEPA U YEJIOBEK (2/4 u)

buocdepa u yenoek. ['1oOampHBIE SKOIOTHYECKHE MPOOJIEMBI W TMYTH HX
pemrenus. [TocneacTBust neATeIPHOCTH YeTIOBEKa AJIsI OKpYXKaromiei cpeapl. [IpaBuna
NOBENICHUsT B IPUPOAHON cpene. OXpaHa MPHUPOIBI U PAIlMOHATLHOE UCTIOIh30BaHUE
MIPUPOIHBIX PECYPCOB.

HemoncTpanus. Tabmuipl, WITIOCTPUPYIOMINUE TII00ATbHBIE IKOJIOTHUYECKUE
poOJeMBbl U TOCIEACTBUA AEATEIbHOCTH YEJIOBEKa B OKpyxkatouel cpene. Kaptsl
HAI[MOHAJFHBIX MTAPKOB, 3aMTOBETHUKOB U 3aKa3HUKOB Poccuu.

JlaGopatopHble U paKTHIECKHE paboThI

12.Ananu3 W OUEHKa TOCIEACTBUA COOCTBEHHOW JESITEIBHOCTH B
OKPY’KAIOIIEH Cpee.

13.AHanu3 u oleHKa TIOOATBHBIX JKOJIOTMYECKUX MpOoOJIeM M MyTed X
pEIICHHUS.

OcHoBHble TIOHATHS. [700aNbHBIE JKOJOTHYECKHWE TMpobsieMbl. OxpaHa
npuponbl.  PammonanbHOe — mpupojomonb3oBaHWe.  HanmoHampHBIE — MapKw,
3aloBEHUKY, 3aKka3HUKU. KpacHas kHura.

3axmtouenue (1/1 4)

PesepBHoe Bpemst — 3/12 4

[MPEJIMETHBIE PE3YJIbTATBI OBYUEHUA

VYyamuiicst TOMKeH:

® XapaKTepH30BaTh BKJIAJ  BBLIAIOIIUXCS  y4YEHBIX B  Pa3BHUTHUE
OMOJIOTUYECKON HAYKU;

® XapaKTepu30BaTh pOJIb OWoOIOTMM B (POPMUPOBAHUM HAYIHOTO
MUPOBO33PEHUS; BBIIEIATh CYIIECTBEHHBIC MPU3HAKH OMOJOTHYECKHIX
00BEKTOB (9KOcHUCTEM, OMOC(hEphl) M MPOIECCOB (KPYTOBOPOT BEIIECTB
Y TIPEBPAIIICHUS SHEPTUH B DKOCHCTEMaxX U Onocdepe);

e 0000maTh U CUCTEMAaTHU3UPOBATh MPEACTABICHUS 00 YKOCHCTEMax Kak
HEJOCTHBIX ~ OWOJIOTMYECKUX  CUCTEMaX, O  3aKOHOMEpPHOCTSIX,
OpOSIBISIONIMXCSA Ha  JaHHOM  ypOBHE  OpraHu3alid  >KUBOTO
(KpyroBOpOTE BEIIECTB U TPEBPAIICHUSAX DHEPTUHU, IAWHAMHUKH U
YCTOHYHBOCTH IKOCHCTEM);

e TIOHMMaTh cojiepkanue yuenus B. Y. Bepunaackoro o Ouocdepe;

® [OHMMATh HEOOXOJUMOCTh pEANTU3ALMU HUJEH YCTOMYMBOTO Pa3BUTHS
ouocdepsl, €€ OXpaHbl;
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pa3BuBaTh  OOIIEOMONOTMYECKHE  yMEHHS Ha  JKOJOTMYECKOM
COJEpKaHUU: HAOJII0JaTh U BBIABIATH NPUCIIOCOOJIEHNS Y OPTaHU3MOB,
aHTPOIIOT€HHBIEC U3MEHEHMS B DKOCUCTEMAX;

OOBSICHATH MPUYUHBI YCTOWYUBOCTH U CMEHBI IKOCHCTEM;

NPUBOJIUTh  JIOKAa3aTeIbCTBAa  (QpTryMEHTAlMI0)  HEOOXOJUMOCTH
COXpaHEHUsT  MHoOrooOpasuss  BHJOB;  peliarb  3JIEMEHTapHbIC
OMOJIOrMYECKHE 3a]1aUH;

COCTaBJISITh CXEMBbI IIEPEHOCA BELIECTB U SHEPTUU B 3KocHcTeMax (Lenu
MUATaHUS);

BBIBIIAITH ~ QHTPOIIOICHHBIE H3MEHEHUS B DKOCHUCTEMax  CBOEH
MECTHOCTH; U3MEHEHHUSI B SKOCHCTEMaX Ha OMOJIOTMYECKUX MOJEIIAX;
CpaBHMBaThb OMOJIOrMYECKHE OOBEKTbl (IPUPOJHBIE 3KOCUCTEMBI U
arpo3KOCUCTEMBI CBOEM MECTHOCTH) U (POPMYJIHPOBATH BBIBOJBI Ha
OCHOBE CPaBHEHHS;

000OCHOBBIBaTh M COONIOAATH MPABUIIA IOBEJECHUS B IPUPOJHON Cpele;
aHAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS COOCTBEHHOMN N1€ATEIbHOCTH
B OKpYXaloIlIeil cpejie, ro0albHbIe SKOJIOTHUYECKUE MPOOIIEMBI;
apryMEHTUPOBAaTh CBOKO TOYKY 3pEHHS B XOAE€ JHUCKYCCHH IIO
0OCYKIEHHIO KOJIOTHYECKUX MTPOoOIIeM;

YMETh MOJIb30BaTHCA OMOJIOTMYECKONM TEPMHUHOJIOTHMEH M CUMBOJIMKOM;
OBJIaZieBaTh YMEHMSIMM W HaBbIKAMU IIOCTAHOBKU OHOJIOTHUYECKUX
HKCIEPUMEHTOB U YUUThCSI OOBIACHATh UX PE3YJIbTAThI;

HaXOJUTh OMOJIOTUYECKYIO0 HHPOPMALIUIO B pa3HbIX UCTOYHUKAX;
aHaNM3UpOBaTh M  OLIEHMBaTh  OHMOJOTMYECKYIO  HH(POpMAalHIO,
MOJIy4aeMYIO U3 Pa3HBIX UCTOYHHUKOB.
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3. TemaTn4ueckoe NJIaHUPOBAHME

Tematnueckoe mannpoBanue 10 knace

Homep HaumenoBanue | Ilpogo/KuTeILHOCTH Koun4ectBo Koun4yecTBo
pasnena pasnena H3yUYeHHs pa3jea KOHTPOJIBHBIX | MPAKTHYeCKHX
NPorpamMmbl MPOrpamMMmbl NMporpamMmsbl, B 4acax padoTt padoTt
1 Paznmen 1. 5 0 0
buonorus kak
Hayka. MeTrozsl
HAy4YHOTO
MO3HAHUS
2 Paznen 2. Knerka 20 0 3
3 Paznen 3. 38 0 4
Opranuszm
4 3aKiIodcHue 1 0 0
5 PezepBHOE BpeMms 6 0 0
Hroro: 70 yacos.
TemaTnueckoe IIAHUPOBAHUC 11 kmacc
Homep HanmenoBanue | IIpoao/kuTe bHOCTH KonuyectBo KoanuecrBo
pasjiena pasaena U3y4eHus pasaesia KOHTPOJIBHBIX | MPAKTUYECKHX
NPOrpamMMbl NPOrpamMMbl NporpamMmsl, B yacax pador pador
1 BBenenue 1 0 0
2 Paznen 1. Bug 36 0 6
3 Paspen 2. 20 0 7
DKOCUCTEMBI
4 3akiroveHue 1 0 0
PesepBHOe Bpems 10 0 0

Uroro: 68 gyacos.
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TemaTnyeckoe noypoyHoe mianupoanue 10 kimacc

Ne HaumeHoBaHue pa3iejioB NPOrpPaMMbl, TeMbI YPOKa
YPOKa

Pa3nen 1. buonorus kak Hayka. Metoabl Hay4HOro 1o3Hanus (5 4yacoB)

1/1 Kpatkas ucropus pa3sutus 6uonoruu. Cucrtema OMOIOTHYECKUX HAYK

2/2 Kpatkas ucropus pazsutus 6mosorun. Cuctema OMOJOTHYECKUX HAYK

3/3 CyIIHOCTh ¥ CBOMCTBA )KMBOI'0. Y POBHM OPraHU3allui U METObI O3HAHUS )KUBOH
MIPUPOABI

4/4 CyImIHOCTh M CBOMCTBA JKMBOTO. Y POBHU OPTraHU3aIlMU U METO/IbI IIO3HAHUS KUBOI
MPUPOBI

5/5 CyIIHOCTh M CBOMCTBA KMBOTO. Y POBHU OPTraHU3aIMU U METO/IbI TO3HAHUS KUBOU
MPUPOBI

Paznen 2. Knerka (20 gacoB)

6/1 Hcropus nzyuenus xietku. Kileroynas teopus

712 Hcropus nzyuenus xietku. Kileroynas teopus

8/3 XMMHYECKUI COCTaB KIETKH.

9/4 XUMUYECKUH coCcTaB KieTku. Heoprannueckue BeniecTsa

10/5 Xumudeckuit coctaB KieTku. OpraHuyeckwe BeIlecTBa: oO0Ias XapaKTepUCTHKA.
JInmmaet

11/6 XuMmuueckui coctaB KieTku. OpraHuyeckwe BeIlecTBa: oOIas XapaKTepUCTHKA.
Jlunu e

12/7 XUMHUYECKUH cOCTaB KIETKU. OpranndecKkue BenlecTBa. Y rieBosl. benku

13/8 XUMHUECKUH COCTaB KJIETKU. OpraHnuecKue BelecTBa. Y riaeBoasl. bemku

14/9 | Xumuueckuit coctaB kieTku. Oprannyeckue Beniectsa. HykiaenHoBbIEe KUCTOTHI

15/10 |Xwumuueckwuii coctaB kineTku. Oprannueckue BemecTBa. HykiieMHOBBIC KHCIIOTHI

16/11 |Crpoenue sykapuotudeckoi kietku. Lluromnasma. Opranoussl. JlaboparopHas pabora
((H36J'IIO,ZIGHI/I6 KIJIETOK paCTeHI/Iﬁ U JKHMBOTHBIX 1104 MHKPOCKOIIOM Ha TOTOBBIX
npernaparax»

17/12 |Crpoenue sykapuotudeckoi kietku. CTpoeHue sapa. XpoMOCOMBI

18/13 |Crpoenue sykapuoTudeckoil kietku. CTpoeHue sapa. Xpomocombl. JlaGoparopHas
pabora «lIpuroToBneHue u oMMcaHUe MUKPOIIPENAPATOB KJIETOK pacTeHUn"

19/14 |Crpoenue sykapuoTnueckoi kieTku. Jlaboparopnas pabora «CpaBHEHHE CTPOCHHS
KJICTOK PACTEHUH U )KMBOTHBIX (MOXKHO B (hopMaTe TaOIHIIhI )»
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20/15

CrpoeHue npoKapuOTUYECKON KIETKU

21/16 |Crpoenue npokapuOTUYECKON KIETKU

22/17 |Peanuzanus HacieqCTBEHHOW HHPOPMAIIUU B KICTKE

23/18 |Peanuzamus HacnencTBeHHOW MHPOPMAILIMH B KICTKE

24/19 |Bupycs

25/20 |Bupycsr

Pazgen 3. Opranusm (38 yacos)

26/1 Opranusm — eauHoe 11e510e. MHOrooOpa3ue KUBBIX OPraHU3MOB

2712 OOMeH BelecTB U MpEeBpalleHre SHEPTUH. JHEPTeTUUECKU 0OMeH

28/3 OOMeH BelIeCcTB U MPEeBpallleHUue SJHEPTUU. DHEPreTUIECKUI 0OMeH

29/4 OOMeH BelecTB U IpeBpalieHue SHepruu. [nacrnueckuii ooMeH

30/5 OOMeH BelecTB U npeBpalieHue suepruu. [lnacruueckuit oomeHn. @otocuHTe3

31/6 PasmHoxeHue

32/7 Jlenenue kineTku. MuTo3

33/8 Jlenenue kineTku. MuTo3

34/9 PasMHOXeHME: OECIION0E U IOJIOBOE

35/10 |Pa3smHokeHue: OecIionaoe U MoJIOBOE

36/11 |O06pa3oBanue MONOBLIX KIETOK. Meiio3

37/12 |OO6pazoBanue MOJOBBIX KIETOK. Meio3

38/13 | OmnogoTBOpeHue y pacTeHU

39/14 |OmiogoTBOpeHUE Y )KUBOTHBIX

40/15 | ManuBumyansHOE pa3BUTHE OpraHu3MoB (OHTOTreHe3). [Ipsimoe u HempsiMoe pa3BUTHE

41/16 | ManuBumyanpHOE  pa3BUTHE  OpPraHu3MOB  (OHTOTE€HE3). OMOpPHOHANBHBIA U
MOCTIMOPHUOHABHBIN MEPUOJIBI PA3BUTHS

42/17 | Onrorenes uenoBeka. PenmpoaykTuBHOE 3I0pPOBBE YETOBEKA

43/18 | Onrorenes uenoBeka. PenmpoaykTuBHOE 3I0pPOBBE YETOBEKA

44/19 |I'enernka — HayKa 0 3aKOHOMEPHOCTSIX HACJIEACTBEHHOCTH M M3MEHYUBOCTH.
I'. MeHaeab — OCHOBOIIOJIOKHUK T'€HETHUKHU

45/20 |3akoHOMEpHOCTH Hacyen0BaHusI. MOHOTHOPHUIHOE CKPEITUBAHHE
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46/21 |JlaGoparophnas pabota «CocTaBieHHE MPOCTEHITUX CXEM CKPEILLIMBAHUS

47/22 |3akoHOMepHOCTH HacienoBaHus. JJuruOpumaHOe CKpenMBaHue

48/23 |JlaboparopHas padoTa «PemeHne 3eMeHTapHBIX TCHETHYECKUX 3a/1a4»

49/24 | XpoMocoMmHas TeOpusl HACIEACTBEHHOCTH

50/25 |CoBpemeHHBIC IPEACTABICHUS O T€HE U TCHOME

51/26 |I'enetuka moia

52/27 |I'eneruka mona

53/28 |H3MeHYNBOCTE: HAac/IeACTBEHHAS U HEHACIIEICTBEHHAS

54/29 |Jlaboparopnas pabota «/3ydeHre n3MeHUNBOCTH (M3y4eHHE MOAU(DUKAITMOHHOM
W3MEHUYUBOCTH Ha OCHOBE M3yUeHUs ()EHOTHUITAa KOMHATHBIX HITH CEIIbCKOXO3SICTBECHHBIX
pacTeHuiD)

55/30 |Il'enetnka u 310pOBBE YEIOBEKA

56/31 |I'eneruka u 310pOBBE YEIIOBEKA

57/32 |Jlaboparopnas pabota «BrisiBIeHIE HCTOUHUKOB MyTareHOB B OKpY>Karollei cpeze
(KOCBEHHO) | OLIEHKA BO3MOYKHBIX MOCJICICTBUM UX BIUSHUS Ha OPTaHU3M

58/33 |HacneacTBeHHOCTh M H3MEHYUBOCTD

59/34 |Cenexkuus: OCHOBHBIE METOJBI U JIOCTUKCHUS

60/35 |Cenekius: OCHOBHBIE METOABI U JOCTHKEHUS

61/36 |buorexHONOTHS: TOCTHKEHUS U IEPCIIEKTUBHI PA3BUTHS

62/37 |JlabopaTopHas paboTa «AHaIU3 U OIIEHKA STUYECKUX ACTIEKTOB Pa3BUTHS HEKOTOPHIX
HCCEA0OBAaHUN B OMOTEXHOJIOT I

63/38 | Opranuszm. UTOroBbIi KOHTPOIH

3axmouenue (1 gac)
64/1 3aKiIroYeHue
PeszepBHoe Bpems (6 gyacoB)

65/1 PeszepBHOE Bpemst

66/2 PesepBHOE Bpems

67/3 PeszepBHOE Bpemst

68/4 PesepBHOE Bpems

69/5 PeszepBHOe Bpemst

70/6 PezepBHOE Bpemst

Hroro: 70 yacos.
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TemaTnyeckoe noypoyHoe mianupoBanue 11 kmacc

Ne HaumeHoBaHue pa3iejioB NPOrpPaMMbl, TeMbI YPOKa
ypOKa
1/1 Bgenenue
Paznen 1. Bun (36 yacoB)
2/1 PazButue Guosioruu B 1ogapBUHCKHI nepuo. 3uadeHue padot K. Jluanes.
3/2 PazButne Guosioruu B 1ogapBUHCKHM nepuo. 3nadeHue padot K. Jluanes.
4/3 OpomounonHas Teopust JK.b. Jlamapka.
5/4 [Ipeanoceuiky BO3HUKHOBEHU yueHus Yapnsa Jlapeuna.
6/5 DoJonionHast Teopust Yapiza JlapBuna.
7/6 DodonionHast Teopust Yapiza JlapBuna.
8/7 OBosonroHHas Teopust Yapisa Jlapeuna.
9/8 CoBpeMeHHOE PBOJIOLMOHHOE YYCHHE
10/9 Bupn, ero kpurepuu u CTpykrypa.
11/10 [JIaGopatopnas pabora «Onucanue ocodeit Bua mo MophoIorudecKkoMy KPpUTEPUIO)
12/11 |lonynsuus Kak CTPYKTypHAsi €IMHUIIA BUJIA, SUHUIIA YBOJTIOIUH.
13/12 | PakTopsl 3BOMIOIUH.
14/13 |JlaGopatopnas paboTta «BbIsiBIeHHE U3BMEHUUBOCTH Y OCOO€H OJTHOTO BHIa»
15/14 | ABwxymumii v cTaOUTU3UPYIONIUI €CTeCTBEHHBIH 0TOOD.
16/15 |Anantanus opraHU3MOB K YCIOBUSIM OOUTAHHS KaK pe3yibTaT ACUCTBUS €CTECTBEHHOTO
otOopa.
17/16 |JlaboparopHas pabota «BbIsiBI€HHE TPUCTIOCOOTICHHI OPTaHIU3MOB K Cpe/ie OOMTaHUS)
18/17 |BunoobpaszoBanue Kak pe3yiabTaT BOJIOIIH.
19/18 |Coxpanenue MHOT00Opa3us BUIOB KaK OCHOBA yCTOMYHMBOTO Pa3BUTHUSI OMOCHEPHI.
20/19 |Coxpanenue MHOTOOOpa3Hs BUIOB KaK OCHOBA YCTOMUYMBOTO Pa3BUTHS OMOChepHI.
21/20 |[Oxckypcusi «MHOTr0OOpa3ue BUA0B (OKPECTHOCTH BHUJIOB)»
22/21 |doxazaTenbcTBa SBONIOIUH OPraHUIECKOTO MUPA.
23/22 | Hdoxa3arenbcTBa 3BOJIOLMHN OPraHUUYECKOTO MUPA.
24/23 |IIpomexyTOYHBINM KOHTPOJIb
25/24 |Pa3Burtue npeacTaBieHUil 0 BOSHUKHOBEHHH JKU3HU Ha 3eMIle.
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26/25 |JlabopatopHas paboTa «AHAJIN3 U OLEHKA PA3IMYHBIX THIIOTE3 MPOUCXOKICHUS KU3HI

27/26 |CoBpemeHHbIe MIPEACTABICHUS O BOSHUKHOBEHHUH >KU3HHU.

28/27 |CoBpemenHbie MPEACTABICHUS O BOSHUKHOBEHHUH >KU3HHU.

29/28 |PasButue >xu3HU Ha 3eMiIe.

30/29 |Dxckypeus Uctopus pa3BUTHs )KU3HU Ha 3emiie (KpaeBeIUeCKUN My3€ei).

31/30 |T'munore3sl mnpoucxoxxaeHus dyenoBeka. JlaGopatopHas paboTa «AHaIUM3 U OICHKA
Pa3IMYHBIX TUMIOTE3 IPOUCXOXKICHUS YETOBEKa»

32/31 |llonoxxeHue yenoBeKa B CUCTEME KUBOTHOTO MUpa

33/32 |JlabGoparopnast pabota «BbIsiBIeHHE TPU3HAKOB CXOACTBA 3apOJIbIINICH YelIOBEKa M
JIPYTUX MIIEKOTIMTAOMINX KaK JOKA3aTeIbCTBO UX POJICTBAY

34/33 | DBosonus yenoBeka.

35/34 | Oxckypeus «IIpoucxoxaeHne u 3BOIIOLHUS YeTIOBEKa (KpaeBeIueCKui My3eil)»

36/35 |YenoBeueckue packl.

37/36 |O06obienue u cucTemMaTH3aus 3HaHUI 1Mo pazaeny «Bump»

Paznen 2. Oxocuctemsl (20 yacoB)

38/1 Opranusm u cpena

39/2 Dxonorudeckue GakTopsl

40/3 Abunotnyeckue GaKkTOphl CPEIbL.

41/4 buoTtuueckue GpakTopsl cpenbl.

42/5 buoTtnueckue GpakTopsl cpenbl.

43/6 CtpyKTypa s5KOCHCTEM

44/7 JlabopaTopHas paboTta «PerieHne 3KOTOrHIeCKUX 3a1a9»

45/8 [TuimeBbie CBSI3U, KPYTOBOPOT BEIIECTB M DHEPTUHU B dKOcHcTeMax. JlaboparopHas pabora
«CocTaBeHHE CXEM TMepeavyr BEIIECTBA U DHEPTUH (TIeTel TUTaHUsI) B YKOCUCTEME)»

46/9 [IpuymHBl yCTOMYMBOCTH W CMEHBI dKocucteM. Jlabopatopnas padota «MccrmemoBanue
W3MEHEHUH B SKOCUCTEMaxX Ha OMOJIOTMYECKUX MOJEISIX (aKBaAPHYM)»

47/10 |JlaGopatopHas pabota «CpaBHUTENbHAS XapaKTEPUCTHUKA MPUPOJTHBIX SKOCUCTEM U
arpoOCUCTEM CBOEH MECTHOCTH

48/11 |BnusHue yenoBeka Ha 3KocucTeMbl. JlabopaTtopHas paboTa «BbIsSIBIEHHE aHTPOIIOT€HHBIX
M3MEHEHUH B DJKOCHCTEMax CBOeM MecTHOCTH» (B BuAe pedepaTa, Npe3eHTALUH,
CTEHIOBOTO JIOKJIaJa U TIp.)

49/12 |Oxckypcus EcrecTBeHHBIE (Jiec, TOJIE U Ip.) U UCKYCCTBEHHBIE (TIapK, cajl, CKBEpP LIKOJIBbI,

dhepMa u Ap.) SIKOCUCTEMBI.
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50/13 |buocdepa — riobanbHast SKOCUCTEMA

51/14 |buochepa — riaobanbHast SKOCUCTEMA

52/15 |Ponsb xxuBBIX OpraHu3MOB B Ouocdepe.

53/16 |Poub xuBbIX opranu3MoB B 6uocdepe.

54/17 |buocdepa u uenoex.

55/18 |OcHoBHbIe 3K00THYECKHe MPpoOiIemMbl coBpeMeHHocTH. JlabopaTopHas paboTa «AHanu3
1 OLIEHKA I100aJIbHBIX YKOJIOTUYECKUX MPOOJIeM U MyTel UX perieHusd

56/19 |Ilytu pemenust skojoruueckux mnpodnem. JlabopatopHas pabora «AHanu3 U OICHKA
MOCIIEACTBHI COOCTBEHHOI 1eATEIHbHOCTH B OKPY’KaIOIIEH cpeey.

57/20 |O06obuenue u cucteMaTH3aus 3HaHUI 10 pazaeny « DKOCHUCTEMBbI)

3aKIroyeHue

58/1 3aKiroueHue

PesepBHoe Bpemst (10 yacoB)

59/1 |PesepBHoe Bpems

60/2 |PesepBHoe Bpems

61/3 |PesepBHoe Bpems

62/4 |Pe3epBHOE Bpems

63/5 |PesepBHOE Bpems

64/6 |Pe3epBHOE Bpems

65/7 |PesepBHoe Bpems

66/8 |PesepBHoe Bpems

67/9 |PesepBHoe Bpems

68/10 |Pe3eprHOE Bpems

Hroro: 68 uacos.
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JIMCT BHEeCeHHUs U3MEHEHHU I

Jara nmo
JKypHAJLy, KOoraa
ObLLIA caeIaHa
KOPPEeKTHPOBKA

Homepa ypokos,
KOTOpbIe ObLIN
HHTErPUPOBAHBI

Tema ypoka,
KOTOpas
cTaJja mnociie
HHTErpanuu

OcHoBanue 1151
KOPPEeKTHPOBKHU

IMoanucey
NpeICTABUTEJISA
aIMUHUCTPANUH
IIKOJIbI,
KOHTPOJIMPYIOIIEro
BBLINIOJIHEHHE
KOPPEKTHPOBKHU
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