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NOACHUTEJIbHAS 3AIIMCKA

[Tpu paspaboTke mporpamMmbl O OMOJIOTHH TEOPETHUYECKYIO OCHOBY Ul OINpPEJENIEHUs TMOAXO0J0B K
(hopMHpPOBAHHIO COICPKAaHUS YyUueOHOTO TpeaMeTa «bHOIOTH» COCTABMIM: KOHIENTYAIBLHBIC MMOJIOKECHHS
®I'OC COO o B3aMMOOOYCIIOBJICHHOCTH LEJICH, COJEepHkaHUs, Pe3yIbTaToB 00y4eHHUs M TpedoBaHMH K
YPOBHIO TOJIrOTOBKH BBITYCKHUKOB, IOJIOKEHHS 00 OOMIMX LENSX M NPHUHIMIIAX, XapaKTepH3YIOLIHMX
COBPEMEHHOE COCTOSIHME CHCTEMBI cpejiHero obuiero obpasoBanusi B Poccuiickoit ®ejepanuu, a Takxke
nojoxkeHus o cnenuduke Owosoruu, e€ 3HAYEHHH B TO3HAHWUH >KHBOH TNPHPOJBI W 0o0ecrevdeHH
CYIIECTBOBaHUA yesloBeueckoro oduiectpa. COracHO Ha3BaHHBIM MOJOXKEHHAM, OIPENENIEHbl OCHOBHBIE
(DYHKLIMH IPOrpaMMBbl 110 OHOJIOIHH U €€ CTPYKTYpa.

[Tporpamma mo Ouomoruu Ma€T MpeACTaBICHHUE O IEAX, 00 00mIeH cTpaTerun 00ydYeHHsI, BOCTTUTAHHS
M pa3BUTHS OOydalouuxcs cpeacrBamu ydeOHoro npeamera «buonorusi», ornpejenser oOs3aresibHOE
[peMETHOE COJIepKaHHe, ero CTPYKTYpY, paclipelelieHHe [0 pas3jeiaM H TeMaM, PEeKOMEHyeMYIo
M0CJIE/IOBATEJIBHOCTE M3ydeHHsl y4eOHOro Marepuayia ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBA3EH, JJOrMKH 00pa30BaTEILHOrO MPOLIECca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroIuXcs.

B nporpamme mo OHONOrHMM TakKe YYUTHIBAKOTCS TPeOOBaHMA K IUIAHMPYEMBIM JIMYHOCTHBIM,
METaNPEIMETHEIM M MPEIMETHBIM pe3yJibTaTaM 00y4YeHUs B (DOPMHPOBAHHH OCHOBHBIX BHIOB y4eOHO-
MO3HABATEILHOW  JEATCIBHOCTH/YUYCOHBIX — NCHCTBUH  OOYYAIOIIMXCA 10 OCBOCHHIO  COACPKAHUA
Ouosoruyeckoro 0OpazoBaHus.

B mporpamme mno Owuosorum  (10-11 xmaccel, 0a30Bblii  YpOBEHb) peaaM30BaH IIPHHIMII
[IPEEMCTBEHHOCTH B H3Yy4€HHH OHMOJIOrHH, Oyarojaps 4emy B HEH MPOCMATPHBAETCS HAIPABIEHHOCTh HA
pasBUTHE 3HAHWi, CBA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOIO MHUPOBO33PEHMS, IIEHHOCTHBIX
OPUEHTAIUIH JIMYHOCTH, HIKOJOTHYECKOTO MBIIUICHHS, MPEICTABIEHUH O 3710poBOM o00pa3e MKH3HU M
Oepe’KHBIM ~ OTHOIICHHEM K OKpYXKarlleld mnpuponHoi cpeae. IlosTomMy Hapsay ¢ H3y4YeHUEM
00IIEOMOIOrHYCCKUX TEOPHIl, a TAKKE 3HAHHH O CTPOCHHH JXHBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOMIMX B HUX IPOLECCOB B MPOrpamMMe 1Mo OHOJIOTHH Y/IEIeHO BHUMaHHE UCTIOJIb30BAHHIO
MOJYYEHHBIX 3HAHUW B [OBCEIHEBHOM JKU3HM Ui PENIEHHs TPHKIAIHBIX 3a7a4, B TOM 4YHCIIE:
NpOHIAKTHKH HACJIEICTBEHHBIX 3a00JIeBAHUI YeJIOBeKa, MEIMKO-TEHETHYECKOr0 KOHCYJIbTHPOBAHHS,
000CHOBaHHA 3KOJOTMYECKH 11€J1IecO000pa3HOro IMOBEJEHUA B OKpYXKarwleH NPUPOIHON cpene, aHalM3a
BIIMSIHUSA XO35IHCTBEHHON JEATENbHOCTH YEJIOBEKA HA COCTOSHHE NPUPOAHBIX H MCKYCCTBEHHBIX IKOCHCTEM.
Ycunenne BHEMaHHSA K IPHUKIAIHOI HAIPaBICHHOCTH y4eOHOTO mpeamMeTa «bHOTOTHA» IPOIHKTOBAHO
HEOOXOMUMOCTBIO O0ECIICUEHHST YCIOBUH Ui PEUICHHS OJHOM W3 aKTyaldbHBIX 3aJad HIKOJIBHOTO
Ouosornyeckoro oOpa3oBaHus, KOTOpas mpeinonaraer (GOpMHpPOBaHUE Yy OOYHaIOMIMXCSH CHOCOOHOCTH
A/IAlITHPOBATHCS K U3MEHEHHSIM JIMHAMUYHO Pa3BHBAIOIIETOCH COBPEMEHHOTO MUPA.

Buosiorust Ha ypoBHe cpeaHero o0iero o0pa3oBaHus 3aHuMaeT BakHoe Mecto. OHa obecrniednBaer
(opMHupoBaHHE y OOyYarOIIMXCA IMPEICTABIEHHH O HAy4YHOH KapTHHE MHpa, paciuupser U oboOmiaer
3HAHUS O XUBOU MPUPOJE, €€ OTIIMYUTEIBHBIX MIPU3HAKAX — YPOBHEBOW OPraHHU3alluy U SBOJIIOIUH, CO30aET
VCIIOBHSL UIS: TIO3HAHWS 33aKOHOB SKUBOHM TPHPOXBL, (hopMHpOBaHHS (YHKIHMOHATHHOH TPAMOTHOCTH,
HaBBIKOB 3/I0POBOI0 U 0e30MacHOr0 00pa3a IKHU3HH, IKOJIOIMYECKOTI'0 MBILUICHHS, ICHHOCTHOIO OTHOLICHUS
K JKUBOM NIPUPOJIE U YETIOBEKY.

Bosibiioe 3HadeHue OHOJOTUS UMEET TAKIKE JUIS PEelleHHs] BOCIUTATEIbHBIX H PA3BHBAIOIINX 33124
cpeaHero obuiero o0paszoBaHus, conManu3anud oOydaromuxcs. M3ydenue Owuosiornu oOecrieynBaeT
YCIOBHS 11 (DOPMHPOBAHUSL MHTEUIEKTYAJIbHBIX, KOMMYHHUKAIIHOHHBIX M HMH(OpPMAIMOHHBIX HABBIKOB,
ACTETHYECKOH KYIBTYPBI, CIIOCOOCTBYET HHTETPAIHH OHOJIOTHYCCKMX 3HAHUH C TPEICTABICHHUAMH H3
JOPYTUX YYEOHBIX TPEIMETOB, B YAaCTHOCTH, (PU3HMKH, XMMHH W Teorpaduu. Ha3BaHHBIC MOJIOKEHHS O
npejHa3HaYeHun yueOHoro mnpeamera «BHOJIOrHs» COCTABWIM OCHOBY IS ONPEACTICHUs IMOJXOJO0B K
0TOOPY M CTPYKTYPHPOBAHHIO €0 COJICPIKAHUSA, IIPEACTABICHHOrO B IPOrpaMMe 1o OHOJIOTHH.

Or6op conepkanusi yueOHoro npeaMera «buosnorus» Ha 6a30BOM YPOBHE OCYINECTBIIEH C MMO3UIUN
KYJBTYpPOCOo0Opa3HOro Mmoaxo/aa, B COOTBETCTBMM C KOTOPBIM OOYy4arOIIMEcs TOJDKHbI OCBOMTH 3HAHHS M
YMEHHs, 3HayuMble JUid (OpMUpOBaHHA OOLIEH KyJbTyphl, ONpPENENAIONIME aJeKBATHOE ITOBEACHHE
4eJI0BEKa B OKPY)KAIOIICH MPHPOIHOI cpee, BOCTPeOOBAaHHBIC B TOBCEAHECBHOM KM3HH M TPAKTHYCCKOI
nearensHOCTH. Oco00e MECTO B ATOH CHCTEME 3HAHUIT 3aHMMAIOT YJIEMCHTBI COIEPKaHUs, KOTOPBIC CIyKaT
OCHOBOH 11 (DOPMHPOBAHUS TPEICTABICHUNH O COBPEMCHHOH C€CTECTBCHHO-HAYYHOH KApTHHE MHpa U
LEHHOCTHBIX OPHEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOLIMX I'YMaHHU3alHH OMOJIOrHYECKOro 00pa3oBaHusl.



CTpykTypupoBaHHe cojepkaHus y4eOHOro Marepuana B MPOrpaMMe 1Mo OMOJIOTHH OCYIIECTBIEHO C
YYETOM NPHOPUTETHOTO 3HAYEHUs 3HAHUH 00 OTIMYMTENBHBIX OCOOEHHOCTAX MHMBOW INPHPOIBI, O €€
YPOBHEBOH OpraHu3allMid W HBOJIOIMH. B COOTBETCTBHM € 3THM B CTPYKType Y4eOHOro mnpeamera
«buonorus» BeIIETICHBI CICAYIOUINE COMep:KaTeIbHble THHUN: «bHOMOTHS Kak Hayka. MeToanl HaydHOTO
no3HaHus», «Kierka kak OMoaoruyeckas cucrema», «Opraiusm Kak Ouosiorudeckas cucremar, «Cucrema u
MHOI000pa3ue OpraHu4eckoro Mupa», «IBOJIOLUMS KMBOH NPUPOIB», «IKOCHUCTEMBI U IPUCYLIHE UM
3aKOHOMEPHOCTH).

Henw u3yuenuns ydedHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBNaJieHHe 00yHYarOIUMUCs
3HAHUSMHU O CTPYKTYPHO-()YHKIIHOHAJILHOH OPraHM3alluH JKMBBIX CHCTEM Pa3HOIr0 paHra M npuoOpeTeHue
YMEHHH HCIOJIb30BaTh 3TH 3HAHMA I IPAMOTHBIX ACHCTBUH B OTHOIIEHUH OOBEKTOB KHBOW MPHPOJIBI 1
pelIeHHs Pa3IHYHBIX KH3HEHHBIX TPOOIeM.

JocTukenue uenu uzydenust yuebnoro npeamera «buonorus» na 06a3oBoM ypoBHe obecrieuuBaeTcs
pelLIeHHEM CIIeYIOMNX 3a1aY:

® OCBOEHHME OOYYaAIOMIMMHUCSA CHCTEMbl 3HAaHHI O OMOJIOTMYECKUX TEOpHAX, YYECHHAX, 3aKOHaX,
3aKOHOMEPHOCTAX, TIMIIOTE3aX, MpaBWIIaX, CIYKAIIMX OCHOBOH uis (OPMHpPOBAHUSA NPEACTABICHUH O
€CTeCTBCHHO-HAYYHON KapTHHE MHpa, O METOJaX HaydyHOTO IO3HAHH, CTPOCHUH, MHOT000pazuu u
0COOCHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIMH, BBITAIONIUXCA OTKPBITHSAX W COBPEMCHHBIX
UCCIIEIOBAaHUSAX B OHOJIOTHH;

® hopMupoBaHHE y 00yUaAIOIIMXCS TO3HABATEIbHBIX, HHTEIJIEKTYAJIbHBIX H TBOPYECKHX CIIOCOOHOCTEH
B IPOLECCE aHAIM3a JAHHBIX O MYTAX pPa3BUTHA B OWMOJOTHMHM HAYYHBIX B3TJIS/IOB, WJIEH M IMOAXOJ0B K
M3YUEHHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHH3aLUy;

e CTaHOBJICHHE Yy 00yHarommxcs o0men KyabTypsl, PYHKIMOHAIBHOH IPaMOTHOCTH, Pa3BUTHE YMEHUI
O0BACHATL U OLEHHUBATh SIBJICHMS OKPYKAIOLIEro MHUpa *KHBOHM NMPHPOJBl HA OCHOBAaHMM 3HAHWH M OMNbITa,
MOJTYYEHHBIX TPU U3Y4YEeHUH OHOIOTHH;

e hopmupoBaHue Y 00y4YarOmMXCcsd YMEHHH HITIOCTPUPOBATHL 3HAUCHHE OWOIIOTHYECKHUX 3HAHHH B
MPaKTHUECKOH JEATENbHOCTH UeIOBEKa, pPAa3BUTUU COBPEMEHHBIX MEIHIIMHCKHX TEXHONOTHH U
arpoOHOTEXHOIOTHi;

®BOCNUTAHHE YOEKJIEHHOCTH B  BO3MOXKHOCTH I[IO3HAHUS  YEJIOBEKOM JKHUBOW  TPHUPO/IBI,
HEOOXOIMMOCTH OEpexHOro OTHOLIEHHsA K HeH, COOMOJeHHs 3THYECKHX HOPM TMpH NPOBEACHHH
OMOIOrHYECKHX MCCIIEJOBAHUN;

® OCO3HAHME LIEHHOCTH OMOJIOrMYECKHUX 3HAHMH JUIS MOBBIICHHS YPOBHS JKOJIOIMYECKOH KYNIBTYPBI,
Ui POPMHUPOBAHUS HAYYHOTO MHPOBO33PCHHUS;

® I[PUMEHEHHE TPUOOPETEHHBIX 3HAHUH M YMEHHMH B TIOBCEIHEBHOM XH3HU IS OLEHKH MOCIEACTBUN
CBOEH JEATEJIBHOCTH MO OTHOIIEHUIO K OKpYKarolied cpene, cOOCTBEHHOMY 370pPOBBIO, 00OOCHOBaHHUE U
cobmoaenue Mep NpoPpHUIAKTUKH 3a00TeBaHUA.

B cucrteme cpennero obmero obpasoBanus «buomorusy, uzydaeMas Ha 0a30BOM ypOBHE, SBISCTCS
00s13aTeNIbHBIM Y4eOHBIM NPEAMETOM, BXOJSAIIMM B COCTaB NpeaMeTHOi obiactu «EcrecTBeHHO-Hay4HbIe
MIPEIMETBD.

Jliist uzydenus Ouosioruu Ha 6a30BOM YpOBHE cpeHero o0iero oopazoBaHusi OTBOJUTCS 68 4acoB: B
10 knacce — 34 vaca (1 yac B Heaento), B 11 knacce — 34 yaca (1 yac B Heneno).

[Ipennaraemas pabGouas mporpamma peanusyercs npu Hcnoiab3oBanuu YMK «buonorusa. Jlunus
*u3HH. ba3oBrlit ypoBeHb» moa penakiueil npodeccopa B. B. Ilaceunuxka.

Pabouast mporpamma cocTaBiieHa B COOTBETCTBUH ¢ DeaepanbHoil pabodeii mporpaMmoii BOCIIHTAHUS
cpeaHero oduiero oopazoBaHusl.



COJEPKXAHHMUE YYEBHOI'O IIPEJJMETA

10 KJIACC

Tema 1. buosiorus kak Hayka.

buonorns xak Hayka. CBsi3b OHWONOrMH ¢ OOINECTBEHHBIMU, TEXHHYECKUMHU U JPYTUMH
€CTeCTBEeHHBIMU Haykamu, (uiiocoduei, STUKOH, ICTETUKONW U mipaBoM. Posib Ouonoruu B popmMupoBaHun
COBPEMEHHOI HayuHOH KapTUHBI MUpa. CHcTeMa OHMOMOTrHYEeCKUX HaYK.

MeTonsl  MO3HAHMA JKWBOH  TIpUpOZbl  (HAONMIOIEHHWE, HIKCHEPUMEHT, ONUCAHHE, H3MEpPEHHeE,
KITacCHU(PUKALH, MOJICTUPOBAHKE, CTATHCTHYECKAas 00paboTKa TaHHBIX ).

JdemoHncTpaumnm:

Hoptpetst: Y. dapsun, I'. Menaens, H. K. Konsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiet U cxembl: «MeTo/Ibl IO3HAHUS KHBOU IPUPOJIBI.

JlabopaTopHble M IpaKTHYeCKHe Pad0ThI:

[TpakTiueckas pabora Ne 1. «Mcnonb3oBaHHe PazIMYHBIX METOJOB MPH HM3YYEHHH OMOIOTHUECKHX
00BEKTOBY.

Tema 2. ZKuBble CHCTEMbI U UX OPIraHU3ALUS.

JKusbie cucrembl (OMOCHCTEMBI) Kak IpeaMer u3ydeHus Ouonoruu. OTIUYME KUBBIX CHCTEM OT
HEOPraHWYeCKON IPUPO/IBI.

CroiicTBa OHoOcHcTEM M HMX pa3HooOpaszue. YPOBHM OpraHM3allid OMOCHCTEM: MOJIEKYJISPHBIM,
KJIETOYHBIH, TKAHEBBIH, OPraHU3MEHHBIN, MONYJIALIMOHHO-BHIOBOH, IKOCUCTEMHBIH (OMOreo1eHOTHYECKHIH ),
ouochepHBIH.

JdemoHncTpaumnm:

Tabnuupbl U cxembl: «OCHOBHBIE IPU3HAKH KU3HU», «Y POBHHU OpraHU3alUH KHBOH PUPOJIbIY.

O6opynosanue: mojiens mosiekynsl JJHK.

Tema 3. XuMHYEeCKHIH COCTAB H CTPOEHHE KIETKH.

XUMHYECKHH COCTaB KJIETKH. XHMHMUYECKHE 3JIEMEHTHI: MAaKpOJIEMEHThI, MHKpPO3JeMeHThl. Bona u
MHHEpaJIbHBIC BEIIECTBRA.

@OyHKIHMH BOABI H MUHEPANLHBIX BemlecTB B kieTke. [lomaepxanie ocMoTHyeckoro damraHca.

benkn. CoctaB u crpoeHue OenkoB. AMHMHOKHCIOTBI — MOHOMepbl OenkoB. HesameHumbie |
3aMEHHUMbIE AMHHOKHMCIOTBI. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOH MOJIEKYJIbI
(mepBUYHAs, BTOpPWYHAs, TPETHYHAss M 4YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOHCTBA OEIKOB.
buonoruueckue pyHKIUM OEIKOB.

@epMeHTBI — OHONOTHYECKUE KaTanmu3artopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM IIEHTp, CcyOcTpaTHas
cnenuduunocts. Kodepmentsl. Butamunsl. OTamndus (pepMEeHTOB OT HEOpPraHHUYECKUX KaTalIu3aTOPOB.

YrneBoasl: MOHOCaxapu bl (roko3a, pubo3a u je3okcupudo3a), aucaxapu/ibl (caxaposa, JIakTo3a) u
noJjicaxapuibl (KpaxMall, IIMKOreH, 1eJUiiolo3a). bruonorndyeckue QyHKIHH YIIICBOJIOB.

Jlunuper:  tpurmunepuasl, Gochonunuasl, crepouasl. [wapodunsHO-rHIpodoOHBIE  CBOMCTBA.
Buonornueckue pyHkuu munuaos. CpaBHEHHE YTIIIEBOIOB, OETKOB U JIMIMUIOB KAK HCTOYHUKOB YHEPTHH.

Hyxnennoselie kucnotel: IHK 1 PHK. Hykneoruasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpOEHUE U
¢dynaxmun JJHK. Crpoenne u dyukuuu PHK. Buast PHK. AT®: ctpoenue u GpyHKINH.

Hurtomorus — Hayka o kierke. Knmetounas Teopus — mpuMep B3auMOJACHCTBHA HaeH U (akToB B
Hay4YHOM [O3HAHUU. MeTo/1bl U3yYeHHS KIETKH.

Knerka xak uenocrHas xuBas cucrema. OO0IMe NpU3HaKU KIIETOK: 3aMKHYTas HapyKHas MemOpana,
mosiekyinbel JIHK kak reHernueckuil annapar, cucteMa cuHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHYECKas U NnpokapuotTHyeckas. OCOOEHHOCTH CTPOEHHs TPOKAPHUOTHYECKOH
kinetkd. Kierounass crenka Oaktepuii. CTpoeHHE 3YKApHOTHYECKOH KiIeTKH. OCHOBHBIE OTIMYHSA
PacCTUTENBHOM, )KHBOTHOM M TPHOHOM KJICTKH.

[ToBepXHOCTHEIE CTPYKTYpPBI KJIETOK — KIETOYHAas CTEHKA, TJIMKOKAIHMKC, WX (yHKIHH.
[Ina3smaTtuueckas memOpana, e€ cBoiictBa U pynkuuu. llutomnasma u e opranouasl. OnHoMeMOpaHHBIC
oprasouasl kierku: OJIIC, anmapar ['onbmku, Jm3ocoMbl. [loslyaBTOHOMHBIE OpPraHoOWAbl KIETKH:
MUTOXOHJIpHH, I1acTuabl. [Iporcxoxaenne MUTOXOHApHH U tuiactua. Buasl minacrua. HememOpanHbie



OPTaHOM/IBI KJIETKH: pHOOCOMBI, KJIIETOYHBIN IIEHTP, IIEHTPUOIIN, PECHUYKH, KI'YTHKH. DYHKIIUH OPraHOUI0B
KIeTKU. BrmoueHus.

Snpo — perynaTopHeli LeHTp kneTkd. CTpoeHue sAapa: ajaepHas o00104Ka, KapuoriazMa, XpoMaTHH,
AIPBIIIKO. XPOMOCOMEI.

TpaHcrnopT BelecTB B KJIETKE.

JdemoHncTpaumnm:

Hoprpetsl: A. Jlegenryk, P.T'yk, T.IIIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.Kpuk,
M. Yunkunc, P. @panxnun, K. M. bap.

[uarpammel: «PacnpeneneHie XMMHUECKHX 3J€MEHTOB B HEKHBOH mpupoae», «Pacmpenenenue
XMMHYECKHX 3JIEMEHTOB B )KMBOH NPUPOJIEN.

Tabmuupl u cxemsl: «lleproanueckas Tabmuia XHMHYCCKUX DJEMEHTOB», «CTpOCGHHE MOIICKYIIBI
BOJIbI», «buocuure3 Oenkayn, «CrtpoeHue Molekylbl Oenka», «Crpoenue ¢epmenra», «HykienHoBble
kuciotel. JJHK», «Ctpoenne monekyinsl AT®», «CTpoeHHe 3yKapHOTHYECKOW KIeTKkH», «CrpoeHue
KHBOTHOH KiIeTkn», «CTpOoeHHE pacTHTENbHOH KiIeTKn», «CTpOoeHHEe TNPOKAPHOTHYECKOH KIETKHY,
«CTpoeHHue spa KIETKI», «Y TIeBOABIY, «JIHImHIb.

OOGopynoBaHue: CBETOBOH MHKpPOCKOMN, 000pyaoBaHWE IS NpOBeAeHUs HaOIIOACHHH, W3MEpEHHI,
HKCIIEPUMEHTOB, MUKPOIIpENapaThl PACTHTEIBHEIX, JKHBOTHLIX H OaKTepHANBHBIX KJICTOK.

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

Jlaboparopuasi padora Ne |. «M3ydyeHue KaTaqUTHYECKOH AaKTHBHOCTH (EpMEHTOB (Ha MpHMEpe
aMHJIa3bl MM KaTajia3bl)».

JlaboparopHas pabora Ne 2. «M3ydeHue cTpoeHHs KIETOK PacTeHWi, KMBOTHBIX W OakTepHil 1moj
MHUKPOCKOIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OIMCAHUEN.

Tema 4. /KusHeaesATeIbHOCTb KJIETKH.

OOMeH BemecTB, WIH MeTadoMu3M. ACCHMWIANUA (TUIACTHYECKHH OOMEH) W JUCCHMHUJIAIIUS
(oHepreruyeckuii 0OMeH) — JBe CTOPOHBI €IMHOrO Ipolecca MeTadoiau3Mma. Pojib 3aKOHOB coXpaHeHUs
BEIIECTB U YHEPTHH B MOHUMAHHH MeTa00IH3Ma.

Tuner oOMeHa BemecTB: aBTOTPO(HEBIN U rerepoTpodHsblii. Pone pepmeHTOB B 00OMEHe BemiecTB U
IIPEBPAILEHUH IHEPTHH B KJIETKE.

@orocunTtes. CperoBas u TeMHoBas ¢asel doTocuHTesa. Peaknum dorocunreza. DddekTHBHOCTD
tdotocunTesa. 3HaueHue QorocuHTe3a AN KU3HU Ha 3emie. Brousuue ycrmoBuit cpenbl Ha QOTOCHHTE3 U
CIOCOOBI TOBBIIICHUS €70 IPOAYKTUBHOCTH Y KYIbTYPHBIX PacTeHHH.

XemocuHTe3. XeMOCHHTE3HpYIoIUe OakTepuu. 3HaueHUe XEMOCHHTE3a JUIs )KU3HHU Ha 3emIe.

DHepreTHdeckuii oOMeH B KlieTKe. PaciierniieHue BeliecTB, BhIJCIIEHHEe U aKKYMYJIUPOBaHHE SHEPTHH
B KIJIETKe. JTambl SHepreTHdeckoro odMena. [mukonus. Bpoxkenue u ero Buabl. KHCIOpPOAHOE OKHCIIEHHE,
WIM  KIeTouHoe JbixaHue. OxuciautenbHoe dochopunupoBanue. DPPEKTUBHOCTh HHEPrETHUECKOTO
obMeHa.

Peakiun matpuuHoro cuHteza. ['eHetmueckas wHbopmarus u JIHK. Peammuszamus reHeTHUecKou
uHopmanun B Kierke. ['eHernyeckuil ko u ero cpoicrsa. Tpanckpurus — marpudnbiii cunte3 PHK.
Tpancnauus — OuocuHTe3z Oenka. Drtanbl TpaHcasuuu. KoaupoBanue aMuHOKHCIOT. Ponbs pubocom B
OnocuHTe3e Oenka.

Hexknerounsie ¢dopmbl xu3au — Bupychl. Hcrtopust otkpeitus BupycoB (JI. W. MBaHoBCKkwuit).
Oco0eHHOCTH CTPOEHHS W KH3HEHHOTO IMKJIAa BUpYcoB. bakrepuodaru. bonesHu pacteHuii, )KMBOTHBIX M
4eI0BeKa, BBI3BIBaeMEbIC BHpycamMu. Bupyc mMmmyHoneduimrta dyenoseka (BHUY) — Bo3dymurens CIIM/la.
OOpatHas TpaHCKpHNIHs, peBepTaza U uHTerpasza. llpodmmakTuka pacmpocTpaHeHHUS BHUPYCHBIX
3a0oJeBaHuUi.

JdemoHcTpauum:

Hoprpersr: H. K. Koasuos, 1. M. UBanosckuii, K. A. Tumupsises.

Tabnuumbl 1 cxembl: «Tunsl nuranusy, «Metadoauzm», «MUTOXOHAPHA», « IHEPTETHYECKHI 0OMEH,
«Xnopomnacty», «Potocuntes», «Ctpoenne JIHK», «Ctpoenune u dyHKIHOHMpoBaHHME TeHa», «CHHTE3
Oenmka», «'eHeTnueckuit xom», «Bupyco», «bakrepuodarmy, «CTpoeHHe W KH3HEHHBIH IHKJI BHpYyca
CIINda, 6axtepuodaray, «Pemmukanus JHK».

Ob6opynopanue: Monenu-amIHkauen  «Yasoenue [HK u Tpanckpunuus», «buocuuTes 0emkan,
«CTpoeHHe KIeTKW», MoJenb cTpykTypsl JJHK.




Tema 5. PasmHoKeHHe 1 HHIMBH/IYa/JIbHOEe Pa3BUTHE OPraHH3MOB.

Knerounsblii UK, WK KU3HEHHBIA UK KineTku. MHTepdasza u mutos. [Ipoueccsl, npoTekaroliime B
uHTepdaze. Permukanms — peakuusa marpuunoro cunreza [IHK. Crpoenue xpomocom. XpoMOCOMHBIH
Habop — kapuoTHll. JMIIOWIHBIH M TAIOUIHBIH XpoMocOoMHEBIE HaOOpel. XpoMaTuabl. LluTomoruueckue
OCHOBBI Pa3MHOKEHHS U UHAMBHIYaILHOTO PA3BUTHS OPTaHH3MOB.

Henenune knerkn — muro3. Craguu murtosza. [lponeccsl, mpoucxosiiye Ha pa3HBIX CTaIUAX MHTO3a.
Buonoruyeckuii cMbICT MUTO34.

[MporpamMmupyemas rubensb KIeTKH — arorTo3.

@opMBl pa3sMHOKEHHST OPraHU3MOB: Oecroioe U 1nosoBoe. Bumbl Gecrnonoro pasMHOXKEHUs: eTeHHE
HAJBOE€, IOYKOBAaHWE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHE, BETETATHBHOE pa3MHOKEHHUE.
HckyccTBeHHOE KJIOHUPOBAHHE OPTAHM3MOB, €TI0 3HAYCHHE ISl CETICKIHH.

[TosoBoe pazMHOMKEHHE, €ro OTIMYHUS OT OeCIoI0ro.

Meiios. Craaumn meiio3za. Ilpouecchl, npoucxojsdiue Ha cragusax meiioza. IloBegenue XxpomocoM B
Meiio3e. Kpoccunrosep. buosiornyeckuii cMbICa U 3Ha4€HUE MeHo3a.

['amerorenes — mporecc 06pa3oBaHus NOJOBBIX KIETOK Y JKUBOTHBIX. [1010BBIE 7Kene3bl: CEMEHHUKH U
AMYHUKK. OOpa3oBaHMe W pa3BUTHE TIOJIOBBIX KIETOK — TraMeT (CHepMaTo30uf, SHIEKIETKa) —
crepmaroreHe3 u oBoreHes. OCoOOCHHOCTH CTPOCHHS SIMIIEKIETOK W CIepMaro30uaoB. OTIIOJ0TBOpEHHE.
[TapTenorenes.

WupuBuayanbHoe pa3zBuTHE (OHTOreHe3). OMOpHOHabHOE pa3BUTHE (dMOpuoreHes). ITalbl
IMOPHOHANILHOIO Pa3BUTHS Y [O3BOHOYHBIX JKHBOTHBIX: JpOOJIeHHME, TacTpyJsilus, OpraHoreHes.
[TocTaomOproHaEHOE pazBuTHE. THITBI TOCTIMOPUOHAIIBEHOTO PA3BUTHS: MPAMOE, HeNpsiMoe (JIMYUHOYHOE).
Bnusinue cpezbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOICTRA.

Pocr u pazeutHe pacteHuii. OHTOreHe3 IIBETKOBOIO PACTEHHSA: CTPOCHHE CEMEHHM, CTAIUN PA3BHTHAL.

JdemoHcTpanum:

Tabnuiel U cxeMbl: «POpMBI Pa3MHOKEHUST OPTaHU3MOBY, «/|BOIHOE OMIIONOTBOPEHHUE Y IIBETKOBBIX
pacTeHuil», «BereraTuBHOE pa3MHOKEHHUE pacTeHUi», «/leieHue kieTku Oakrtepuii», «CTpoeHHE MOJOBBIX
KIetok», «CtpoeHue xpomocombly, «Kierounsnii uwmkiy, «Pennmukanus JIHK», «Mwurtosy, «Meiiosy,
«[IpsiMmoe u HempsMoe pa3BuTHe», «[ aMeToreHe3 y MIIEKONMHUTAIONIMX W YelioBeka», «OCHOBHBIE CTaJHH
OHTOT€HE3ay.

OOopynoBaHue: MUKPOCKOI, MUKpornpenapaTsl «CriepMaTO30Hbl MIEKOMHUTAIOLIETO», «SIHIIeKIeTKa
MJIEKOMHTAIONEro», «KapHokiHe3 B KIETKAaX KOpENIKa JyKa», MarHUTHAs MOJETb-anIumMkanus «/lenenue
KkieTku», Mmoaens JIHK, Mogens MetadazHOi XpOMOCOMEL.

JlabopaTopHble M NpaKTHYeCKHe PadoThI:

Jlaboparopuas pabora Ne 3. «Habmo/ieHHe MHTO3a B KJIETKAaX KOHYHMKA KOPEIKA JIYKa Ha TOTOBBIX
MHKpOTIpenaparax».

JlaGopatophas padora Ne 4. «M3yueHue CTpOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENaparax».

Tema 6. HaciiencTBeHHOCTE H H3MEHYHBOCTH OPraHH3MOB.

[Ipeamer u 3agauu reHeTuku. Meropus pa3BuTHs TeHETHKH. Pojib LUTONIONMM M OMOPHOJIOTMHM B
CTAHOBJICHUM TE€HETHKH. Bknaj poccuiickuxX W 3apyOeHbIX YYEHBIX B pPa3BUTHE T'€HETHKH. MeTojbl
TeHEeTHUKH  (THOPHJIONIOTHYECKHH,  IIMTOTEHETHYECKHH,  MOJIeKYIIpHO-reHeTHYecKnii).  OCHOBHBIE
TeHETHYECKHUE MOHATHS. | eHeTHYecKasi CAMBOJIMKA, HCTIOJIb3yeMas B CXeMaX CKPEIHBaHHH.

3aKOHOMEpPHOCTH HAClIeIOBaHUs NPH3HAKOB, YycTaHoBJeHHble [. Mennenem. MoHoruOpuaHoe
CKpeLIMBaHKHE. 3aKOH eIHHOO0Opazus IMOpHUIOB NEpBOTo MoKoineHHA. IlpaBuno moMuHUpOBaHHS. 3aKOH
pacuienaeHus IpU3HakoB. [ umores3a uncToTe! ramer. IlonHoe U HemoIHOE JOMUHHPOBAHHE.

JurubpuHoe ckpeliMBaHue. 3aKOH HE3aBMCUMOIO Haclle/IoBaHUs IpU3HAaKoB. LluToreHernueckue
OCHOBBI JAUTHOPUIHOTO CKpeLBaHus. AHanu3upylollee ckpemuBanue. Mernons3oBanue aHaIu3upyoLLEro
CKPELIUBAHMS JJIsl ONIPe/IeNIeHHs TeHOTHIa 0COOH.

CuensieHHOe HacienoBaHue npusHakoB. Pabota T. Moprana no cueryieHHOMY Hac/leIOBaHHIO T€HOB.
Hapyienue cuenneHus reHoB B pe3yjbTaTe KPOCCHHIOBEPA.

XpoMocoMHas TeOpus HACACACTBEHHOCTH. | eHeTHYeCcKHe KapThl.

lenetnxa moma. XpoMOCOMHOE OIpeneIcHHE Ioja. AYTOCOMBI U TOJIOBBIE XPOMOCOMEL.
['omorameTHBIC M reTeporaMeTHbIC opranu3Mbl. HacrienoBanue pH3HaKoB, CUEIICHHBIX C TOJIOM.

H3MenunBoCcTb. BHabl H3MEHUHMBOCTH: HEHaclle/ICTBEHHas M HaclejAcTBeHHas. Ponb cpeasl B
HEHACJIEICTBEHHOH M3MEHYHMBOCTH. XapaKkTepucTHKAa MOJU(PUKAIIMOHHONH M3MEHYMBOCTH. BapualnoHHBIH



psa ¥ BapuanMoHHas KpuBas. Hopma peakinu npusHaka. KomudecTBeHHbIE U KAYECTBEHHBIE IPU3HAKH H UX
HOopMa peakiuu. CBOHCTBAa MOJU(HUKAIIMOHHONW U3MEHYHMBOCTH.

HacnencreenHas, WM TeHOTHIIMYECKAs, H3MEHUYMBOCTh. KoMOHMHATHBHas M3MEHYHBOCTH. Meio03 H
MONIOBOM  Tpolecc — OCHOBA KOMOWHATMBHOW  HM3MEHUMBOCTH. MyTanMoHHas HM3MEHUHBOCTE.
Knaccudukanus Mmyrauuii: reHHble, XpOMOCOMHBIE, TeHOMHBIe. YacroTa U npuduHbl MyTanui. MyrareHHbIe
(bakTOpbl. 3aKOH FOMOJIOTMYECKUX PSJIOB B HacleAcTBeHHOM n3menunsocty H. M. BaBunoga.

BHesiiepHasi HacIe/ICTBEHHOCTh M M3MEHYUBOCTbD.

Ieneruka venoreka. Kapuotun yenoBeka. OCHOBHBIE METO/[bI TEHETUKH YEJIOBEKA: I€HealOTHYeCKHH,
OJIN3HELOBBIH, IMTOrCHETHYECKHH, OHMOXMMHUYECKHMH, MOJEKYIApHO-reHeTHYecKui. CoOBpeMeHHOe
OIpefe/ieHHEe TeHOTUNA: MOJHOTEHOMHOE CEKBEHHPOBAHHE, T'€HOTUIIHPOBAHKE, B TOM YHCIE C NOMOULIbIO
[11[P-ananu3a. HacrnencTBeHHble 3a0oseBaHMs 4elOBeKa: T'€HHBIC OONe3HH, OONE3HH C HAcIeACTBEHHOMN
MPeIPaclooKEHHOCTBIO, XpoMocoMHbIe Oone3nu. CoMaTHueckHe M reHeparuBHble MyTauud. CTBOJIOBBIE
Kiaerku. [IpuHLIMITBI 340poBOro o0pasa KU3HHW, AMATHOCTHKH, MPO(GUIAKTHKM M JICYCHHUS T€HETHYECKHX
Oone3nell. MeaMKO-TEHETHUECKOE  KOHCYJIbTHPOBaHHME. 3HAauye€HHEe  MEIMIIMHCKOM TEeHETHKH B
NPEIOTBPALIEHUH U JICUEHUH FeHETHUECKUX 3a00IeBaHUN YEI0BEKa.

JdeMoHcTpanumn:

Hoptpetsr: I'. Menaens, T. Mopran, 1. ne ®pus, C. C. Uetsepukos, H. B. Tumodeer-PecoBckwuii, H.
. BaBuios.

Tabnuubl ¥ cxeMbl: «MOHOrHOpHHOE CKpELIMBAaHHE M €ro LUTOreHEeTHYecKas OCHOBa», «3aKoH
pacIleruieHHs ¥ ero LUTOreHeTHYECKas: OCHOBa», «3aKOH YUCTOTHI raMeT, «/lurudpuaHoe ckpenuBaHue»,
«lluTonornueckie OCHOBBI JIMTHOPWIHOTO CKpemuBaHus», «Meilo3», «B3aumojeiicTBue amienbHBIX
reHoB», «l'eHeTHuecKkne KapThl pacTEHWH, XKUBOTHBIX M 4eloBeKa», «['eHeTHka mona», «3aKOHOMEPHOCTH
HACJIEIOBAHMsI, CLEIUIEHHOTO C MojJoM», «KapHoTumel uenoBeka M KHUBOTHBIX», «BHUIbl U3MEHUMBOCTHY,
«Moaudukanmonnas H3MEHUHUBOCTEY, «HacmenoBanue pesyc-akropa», «l'eHeTHKAa TpYyIO KPOBHY,
«MyTanuoHHas U3MEHIHBOCTEY.

O0opyioBaHHE: MOJIEIH-ANTUIMKALUH «MoHorubpuaHoe CKpELMBAHHUE, «Henonnoe
JIOMHHHpOBaHue», «/lurudpuinoe ckpemmpanuey, «[lepexpéct XpoMOCOM», MUKPOCKON U MUKpOTpenapar
«Ipo3zoduna» (Hopma, Mmyranuu GOpMBI KPBUTBEB M OKpPAcKH Telna), repdapuii «I opox moceBHOI».

JlabopaTopHble M IpaKTHYeCKHe Pad0ThI:

JlaGoparopHas pabora NeS5. «M3yueHwe pe3yabTaTOB MOHOTHMOPHIHOTO M JIUTHOPHAHOTO
CKpEIIMBAHUS Y IPO30(HUIBI HAa TOTOBBIX MHKpPOIpENapaTaxy,.

Jlaboparopuas pabora Ne6. «M3ydenne MoauUKAIIMOHHOM WM3MEHYHUBOCTH, IOCTPOCHHUE
BApHALIMOHHOI'O PsAJ/1a U BApUALMOHHOM KPUBOI».

Jlaboparopuas padora Ne 7. «Ananu3 myranuit y ipo30QHiibl Ha TOTOBBIX MHUKPOIIPENapaTax».

IMpaktudeckas padora Ne 2. «CocraplieHre U aHATTU3 POJIOCTIOBHBIX YelIOBEKa».

Tema 7. Cenrekuus opranuzmMos. OCHOBbI O0HOTEXHOJIOTHH.

Cenexius KaK Hayka M Mpolecc. 3apokKAcHHe CeleKIHH U ToMecTukanus. Yuenue H. M. Bapumnosa o
LEHTpax MPOMCXOKICHUS U MHOINooOpa3us KyJIbTYpPHBIX pacTeHHil. L{eHTpbl MpoHCXO0KISHUS TOMaIIHHX
#UBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHBIE METO/Ibl ceNleKIUKU. MacCoBBIi M MHJIMBU/IyATbHBI OTOOPBI B CENIEKIIMH PACTEHUH W
®HUBOTHBIX. OIlleHKa 3KcTephepa. BIM3KOpOJCTBEHHOE CKpelMBaHue — HHOpumuHT. Yucras IMHUS.
CkpemuBaHue 4YUCTBIX JuHUN. [ereposuc, uam rubpuaHas cuna. HepoacTBeHHOE CKpellMBaHHE —
ayropunuur. OtaanénHas ruOpuamzanus u e€ ycmexu. MCKycCTBEeHHBIM MyTareHes M IOTydYeHHE
MONMUIUIONAOB. JIOCTHKEHHS CENEKIINH PAacTeHHM, JKUBOTHBIX M MHUKPOOPTaHU3MOB.

BuoTexHonorus kak oTpaciib Mpou3BoAcTBa. ['eHHas WHKeHepus. DTarbl CO3/IaHHs PEKOMOMHAHTHOI
JHK u tpancrennsix opranusmoB. Kiierounas wnxkenepus. Kietounsle KynabTypbl. MUKpoKIOHalIbHOE
pasMHOKeHHEe pacTeHuit. KIIOHMpOBaHHE BBICOKOTPOJIYKTHBHBIX CeIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
DKojorudeckue u atuueckue npodiemel. MO — reHeTHUecKH MOAM(HUITMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

Iloptpetsl: H. M. Basunos, M. B. Muuypumn, I'. /1. Kapneuenko, M. ©. MBanos.

Tabnuiel ¥ cxembl: kKapTa «LIeHTpBI TPOHCXOXkKICHHA W MHOT000pa3us KyIbTYPHBIX PACTCHHID»,
«[lopoapl nMOMANIHHUX KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHuily, «OTaanéHHas THOpUIM3AILY,
«Paborel akajemuka M. @, Mpanosa», «llomummongusy», «OO0bekThl OHOTEXHOIOTHHY, «KierouHble
KYJIBTYpPBI M KIIOHUpOBaHue», «KoHCTpyHpoBaHKE U IIEPEHOC FEHOB, XPOMOCOM.




OO6opysoBaHUe: MYJISIKM TUIOZIOB M KOPHEIUIOJOB JHUKMX (JOPM M KYJIBTYPHBIX COPTOB PACTEHHH,
repbapuii «CenbCKOX035MiCTBEHHbBIE PACTEHHA.

JlabopaTopHble H npaKkTHYecKHe PadoThI:

JKkckypeus «OCHOBHBIC METOB! U JOCTHKEHUS CCIEKLIUU PACTCHHH M JKUBOTHBIX (Ha CENEKIIHOHHYIO
CTaHLHUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENIBHBIH Y4acTOK, B TEILNIMYHOE XO3dHCTBO, JIabopaTopuio
arpoOyHMBEPCUTETA MIIM HAYYHOI'O LICHTpa)».

11 KJIACC

Tema 1. DBoTIOHHOHHAS OHOJIOTHS.

[Ipeanochblnki BO3HMKHOBEHHS SBOJIIOLMOHHON TEOPHH. DBOJIOUMOHHAA TEOpUs H €€ MEeCTO B
Ouonorun. BrnusiHME YBOTIONMOHHON TEOPHH Ha Pa3BUTHE OMOIOTHH U APYTHUX HAYK.

CeuzerenbcrtBa 3BONIOUMU. [lajieoHTONOrMYECKHE: I1OCIEI0BATEIBHOCTL I[TOSABJICHUA BHUJIOB B
NaJICOHTOJIOTMYECKOH JIeTOIUCH, nepexoHbie (popmbl. broreorpaduueckue: cXoAcTBO U pazinune GayH u
(J1Op MAaTEPUKOB U OCTPOBOB.

OMOPUOIOrHYECKHE: CXOJCTBA M pa3inyus IMOPUOHOB pa3HbIX BHUI0B MO3BOHOUHBIX. CpaBHUTEIBHO-
AHATOMHYECKHE: TOMOJIOTHYHBIE, AHAJOTMYHbIE, PYJMMEHTAPHbIE OpPraHbl, aTaBU3Mbl. MoJIEKyIIpHO-
OMOXMMHYECKHE: CXOICTBO MEXaHM3MOB HACIEICTBEHHOCTH H OCHOBHBIX METa0ONMYECKHX MyTeH y Bcex
OPTaHH3MOB.

JpomoumonHas Teopust Y. Japsuna. [Ipeanocbulki BO3HUKHOBEHHS HapBHHU3MA. [IBHXKYIIHE CHIIBI
3BOMIOLMHM  BUAOB 10 JlapBuHy (M30bITOUHOE pa3MHOKEHME [PH OrPAaHMYEHHOCTH PECYPCOB,
Heolpe/IelIEHHAs K3MEHYMBOCTh, 00ph0a 3a CyIECTBOBAHHE, €CTECTBEHHbIH 0TOOP).

Cunrernueckas Teopus 3Boonun (CTD) U €€ OCHOBHBIE MOTOKEHHUS.

Muxkpossomtonus. [lonynsims kak eqMHAIA BUAA H IBOTIOLUH.

Jpmwxymue cuibl (pakTopel) SBOIOIHMH BHIOB B IpUpoe. MyTanuoHHEL ponecc 1 KOMOWHATHBHAS
HW3MEHYHBOCTE. [lomynsmuonHsle BOTHEL U apeiid reHos. M30msmns 1 MUTparus.

EcrecTBeHHbIiH 0TOOp — HAIpaBIAOLMi GakTop 3BoOLHMH. POPMBI €CTECTBEHHOTO OTOOpA.

IpucnocobaeHHOCTh OPraHU3MOB K3k pe3yiabTaT JBOJIOLMHU. [IpUMepbl IPUCIIOCOONCHUH Y
Opraiu3MoB. ApoMopQ0O3bl U HIM0IAN TALUH.

Bun u Bunoo6pazopanue. Kpurepun Buma. OcHoBHble (opmbl BHA0OOpa3zoBaHus: reorpaduueckoe,
3KOJIOTHYECKOE.

MaxposBomronus. @opMsl YBOTIONNN: (HUICTHICCKAs, TUBEPTeHTHAS, KOHBEPTCHTHAS, MapallIebHAsL.
HeoOpaTHMOCTE 3BOITIOIIH.

[MpoucxoxaeHue OT HeCHeUMATIU3UPOBaHHBIX MpeakoB. [lporpeccupyromas —creruanu3anus.
AJIanTUBHAS paJMalus.

JdeMoHcTpanumn:

Hoptpetsr: K. Jlunne#t, K. b. Jlamapk, Y. Jdapsun, B. O. Kopanerckuii, K. M. bap, D. I'ekkens,
®. Mromnep, A. H. Ceseprios.

Tabmumer u cxemsl: «Pa3BUTHe OpPraHMYECKOro Mupa Ha 3emie», «3apOoAbIIH MO3BOHOYHBIX
KHUBOTHBIX», «Apxeonrtepukc», «DopMbel OopsObl 3a cymecTBoBaHHe», «EcTecTBeHHBIH 0TOOPY,
«MHuoroobpasue coproB pacteHui», «MHorooOpasue nopoj KUBOTHBIX», «[lomynsuuun», «MyTtaiuonHas
M3MEHYHMBOCTEY», «Apomopo3b», «Mmmoanantanmuy, «OOmas JjereHepanus», «JIBHKYIIHE CHIIBI
spomonun», «Kapra-cxema wmapuipyra mnyremectBus Y. Jlapeuna», «bopnba 3a cymiectBoBaHue»,
«[IpucnocobnenHocts  opranusmoB»,  «l'eorpaduueckoe  BuaooOpazoBaHUE»,  «DKOJIOTHUYECKOE
BHI000pa30BaHHE).

OO0opyznoBaHue: KOJICKINS HACEKOMBIX C Pa3NIHYHBIMH THIIAMH OKPAacKH, HAOOp IUIONOB H CEMSH,
koJutekuus «lIpuMepsl 3alMTHBIX NPUCIIOCOOJIEHUH Y KUBOTHBIX», MOJeib «OCHOBHBIE HampaBlICHHUs
3BOMIOLU I, 00bEMHAsE MOJIeIb «CTPOCHHE I'OJIOBHOIO MO3T'a TO3BOHOYHBIX).

Buoreorpaduyeckas kapra Mupa, KoJulekius «@DOpPMbI COXPAHHOCTH HCKOIAEMBIX JKHBOTHBIX H
pacteHuii», Monens anmmiukanus «llepexkpéct xpomocom», BiaxHble npenapathl «Pa3BuTHEe HaceKOMOro»,
«PazBuTHe nAryimku», Mukponpenapar «/lpozoduaa» (HopMa, Myranuu GOpMbl KPbUIEEB U OKPACKH TENa).

JlabopaTopHble H npaKkTHYecKHe PadoThI:

Jlabopatopras pabora Ne 1. «CpaBHeHHE BUIOB 110 MOP(OIOTHIECCKOMY KPHTEPHION.

Jlabopatoprass pabdora Ne 2. «OmmcaHne TPUCTIOCOOICHHOCTH OpraHM3Ma H e€ OTHOCHTEILHOTO
Xapakrepay.




Tema 2. Bo3dHuKHOBeHHe U pa3BUTHE KU3HHM Ha 3eMue.

JloHayuHbIe TpencTaBIEHUS O 3apOXKIACHHU KM3HH. HayuHble rMMmoTe3bl BOSHMKHOBEHMS KH3HU HA
3emuie: abuoreHes U maHcnepMust. XUMHYECKas 3BOJOLHMA. AOMOreHHBIH CUHTE3 OpraHuYeCKHX BEIIECTB U3
HEOPTaHMYECKUX. JKCIEPUMEHTAIBHOE MOATBEPKICHHE XUMHYECKOH »dBomronuu. HauampHele JTambl
Ouonornyeckoit sBomouuu. ['mnoreza PHK-mupa. dopmupoBanue MeMOpaHHBIX — CTPYKTYp U
BO3HHKHOBEHHE NMPOTOKJIETKH. [lepBrle KIeTKH U uX 3Bontonus. PopMuUpoBaHHE OCHOBHBIX T'PYII 3KHBBIX
OpPTaHU3MOB.

PaszsuTne xku3HM Ha 3emue 1o spaMm M nepuojam. Karapxeil. Apxeiickas W nmpoTepo3oiickas Jpbl.
[Taneozoiickass spa u e€ mnepHOAbl: KEMOpPUHCKHH, OpPJOBHKCKHH, CHIYPMHCKHH, IE€BOHCKHUH,
KaMEHHOYTOJIbHBIH, MEPMCKH.

Me3zo30lickas pa U €€ NIePUoIbl: TPUACOBEIN, FOPCKHH, MCIOBOM.

Kaitno3oiickas spa 1 e€ rnepuo/bl: 1ajaeoreHoOBbIi, HEOIreHOBBIH, aHTPOIOT€HOBBIH.

XapakTepucTHKa KIMMaTa U reoJIornYeckux mnporeccoB. OCHOBHBIE ATalbl SBOJIIOLHH PACTUTEILHOTO
W KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHi W KUBOTHBIX. [losiBlieHHe, paciBET W BBIMUPAHHUE TPYIII
KUBBIX OPTaHHU3MOB.

Cucrema OpPraHM4ecKoro Mupa Kak OTpak€HHE 3BOJIOLMH. OCHOBHBIE CHUCTEMAaTHUECKHE TPYIIIbI
OpTaHH3MOB.

JBOMIONMS YeNoBeKa. AHTPOMONOTHS Kak Hayka. Pa3BUTHE MpeACTaBICHHH O MPOUCXOKIACHUH
yeloBeka. MeToabsl H3ydeHUs aHTpororeHesa. CXoacTBa M pa3iMyMs 4YeJIOBeKa W JKUBOTHBIX.
CucremaTH4ecKoe IOJI0KEHUE YeI0BeKa.

JlBmxkynme cwibl (pakTopel) aHTpororeHe3a. HacneJqcTBeHHass W3MEHYMBOCTE M €CTECTBEHHBIN
otbop. Ob1ecTBeHHBIN 00pa3 )KU3HH, H3TOTOBJICHUE OPYAM TPYAa, MBIIIJICHHE, PEUb.

OCHOBHBIE CTAaIWM M BETBH 3BOJIIOIMM YEJOBEKA: aBCTPANONUTEKH, Yenomek ymenbld, Yemnopek
NpAMOXonAIuii, YeroBek HeaHaepTalbCKui, YenoBek pa3yMHbli. Haxonku MCKOMIaeMBIX OCTATKOB, BPEMS
CYIIECTBOBAHHUsI, 00JIACTh pacIpOCTpaHeHHS, 00BEM TOJTOBHOTO MO3Ta, 00pa3 JKU3HH, OPYIHIL.

Yenoseueckue pacekl. OcHOBHBIE OOJILIIME PACKI: €BPOIICOUIHAS (eBpa3HiicKas), HErpo-aBcTPaIO (HAs
(3xBaTOpUMANbHAS ), MOHTOJIOH IHAS (23UaTCKO-aMepuKaHcKas). UepThl MPUCTIOCOOIEHHOCTH NIPeICTaBUTeNeiH
4elIOBeYeCKHUX Pac K YCIIOBUSAM CYIIeCTBOBaHHs. EMHCTBO YenoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanumn:

Hoptpetbr: @. Peau, JI. Tlactep, A. M. Onapun, C. Munep, I'. FOpu, Y. dapuHn.

Tabnumel u cxembl: «BozuuknoBenne CoNHEUHOH cHUCTeMBI», «Pa3BUTHE OPraHHYECKOro MHpay,
«PacturenbHas KiIeTka», «KuBoTHas wkieTka», «llpokapuorndeckas kieTka», «CoBpeMEHHas CHCTEMa
Opranuveckoro Mupa», «CpaBHEHHWE AHATOMHUYECKHX YEPT CTPOCHMS 4YeJIOBEKAa W YeI0BEKOOOpasHbIX
00e3bsiH», «(OCHOBHBIE MeCTa MAJICOHTOJIOTHYECKUX HAXO0JOK TIPEJIKOB COBPEMEHHOTO HYeJOBEKa»,
«/perneiimme ronny», «Jpesnue moan», «l[lepBeie cOBpeMeHHBIE JTF0/IN», «HeoBedecKue paceD.

Ob6opynosanue: Mmynsixu  «[Ipoucxoxnenue dvenoBeka» (OHOCTBI aBCTPAJONUTEKa, NUTEKaHTPOMNa,
HeaHJepTanblla, KPOMAHbOHIIA), CIENKH HIH H300pa)KeHHs] KaMEHHBIX OpyAHH MEepBOOLITHOTO YeloBeKa
(kaMHHU-"OTITEpHI, pyOHIa, ckpebia), TeoXpoHONOTHYEeCKasT TabnHIa, KOMIeKIus «DopMbI COXpPaHHOCTH
MCKOMAaeMbIX KUBOTHBIX M PaCTEHUI».

JlaDopaTopHble M NpaKTHYeCKHe PadoThI:

IMpaktuyeckas pabora No l. «M3ydeHWe HCKOMAaeMbIX OCTATKOB pAaCTEHUH H IKHUBOTHBIX B
KOJUIEKITHSTX ».

JDKCcKypcusi «OBOJIOLHSA OpraHHYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAY4YHbIH WM
KpaeBeIUECKHIT My3¢€ii).

Tema 3. Opranu3mbl 1 OKpY:KAOLIAA CPe/la.

DKOJIOrMs Kak Hayka. 3ajJayd M pasjielbl 3KOJOTMM. MeToAbl 3KOJOIMYECKHX MCCIIeJOBaHHIA.
DKOJIOTH4ecKOe MUPOBO33PEHHE COBPEMEHHOTO YeTIOBEKa.

Cpenpl 0OMTaHMs OPraHU3MOB: BOJIHAs, HA3EMHO-BO3/1YIlIHAs, TOUBEHHAs, BHYTPHOPTraHH3MEHHasl.

Oxonoruueckue axropel. Knaccudukanusa skonoruueckux (akTopon: abHOTHYECKHE, OMOTHUECKHE
¥ aHTponoreHuele. JlefictBue 3K0I0rHUeCKUX ()aKTOPOB HA OPraHU3MBIL.

Abuornueckue (akToOpel: CBET, TeMIepaTypa, BlIaxkHOCTh. PortomepuoansM. IIpucnocobnenus
OpPTaHU3MOB K JeiicTBHIO abHoTHYeCKHX (haKTOPOB. BHOIOTHYCCKIE PUTMEL

buoruueckue ¢axropsl. Buasl OHOTHYECKHMX B3aUMOJICHCTBHN: KOHKYPEHLMS, XWIIHHYECTBO,
cumObuo3z u ero Qopmel. [lapazuTusm, Koornepauus, MyTyaau3M, KOMMEHCAIU3M (KBapTHUPaHCTBO,



HaxJaeOHUYeCTBO). AMEHCalu3M, HeWrpanusm. 3HaueHHe OWOTHYECKMX  B3aMMOJEHCTBMH  Juis
CYIIECTBOBAHUS OPraHU3MOB B IIPHPOJIHBIX COOOIECTBAX.

JKOJIOTUYECKHE XAPAKTEPUCTUKU MONynsauud. OCHOBHBIE MOKA3aTeIM MOMYJSAIHMH: YHCIEHHOCTB,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTD, NPHPOCT, MHUrpauus. JMHaMHKa YHCICHHOCTH IMOMYNIALHH H &
perysims.

JdemoHncTpaumnm:

Hoptrpetsi: A. T'ymbonsar, K. @. Pynse, 3. 'ekkelns.

Tabauuel  w  cxemsl: kapta «lIpupojgnbie 30HBI  3eman», «Cpeabl OOUTaHMS OPraHU3MOBY,
«Dotonepuoanzm», «[lomynsaiumu», «3aKOHOMEPHOCTH POCTAa YHCIEHHOCTH NONYIALUUM HHQY30pHH-
Tyheabku», «lIummessie nenuy.

JlabopaTopHble H npaKkTHYecKHe PadoThI:

Jlaboparopuas padora Ne 3. «Mopdosiornueckre 0coOEHHOCTH pacTeHUH U3 Pa3HBIX MECT OOUTAHUSY.

Jlaboparopuas padora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BHUTHE YEPEHKOB KOJIEYcay.

ITpakruyeckas padora Ne 2. «IToacuér IIoTHOCTH NONMYJIALMNA Pa3HbIX BUI0B PACTEHUI».

Tema 4. CoodiiecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBo opranu3mMoB — OmoiieHo3. CTpykTypel OHOIleHO3a: BHIOBas, MPOCTPAHCTBEHHA,
Tpoduueckas (mueBas). Bunsl-noMuHaHTEL. CBS3U B OHOIICHO3E.

OKoJloruYeckue  cHcTeMbl  (dkocucTeMmbl). [lomstHe 00 9JKocHcTeMe M OHMOreoleHO3e€.
@OYHKIMOHANBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJIYLEHTHI, KOHCYMEHTBI, peayLeHThl. Kpyrosopor
BEIIECTB M ITOTOK SHEPTUH B dKocucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHH dKOCUCTeMEI. [THIieBbIe ey u
cetd. OCHOBHBIE NTOKA3aTEIN 3KOCUCTEMBI: OMoMacca, MpoAyKIusA. JKOJIOrHUECKHE THPaMHIbl: TIPOAYKIIHH,
YHUCIEHHOCTH, OHoMacchl. CBOMCTBA IKOCHCTEM: YCTOHUYMBOCTh, CAMOPEryJIsiis, pa3sButHe. CyKieccus.

[Ipupoanbie IKOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCHCTEMa XBOMHOTO WIIH ITHPOKOIMCTBEHHOTO
neca.

AHTpOINOreHHbIE  IKOCHCTEMBI.  ArpodkocucreMbl.  YpOookocucrembl.  buonorndeckoe  u
X03SIMCTBEHHOE 3HAYEHHE arpOIKOCUCTEM H YPOOIKOCUCTEM.

BbuopasnooOpazue kak Qakrtop ycrodumBocTH 3kocucteM. CoxpaHeHwe  OHOIOTHYECKOTO
pa3zHoo0Opasus Ha 3emJe.

Yuenue B. M. Bepranckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouochepsl. JKuBoe BemecTro
u ero ¢yukuun. OcobeHHocTH OuHochepsl Kak TI0OATbHOM AKOCHCTEMBL J{HHAMHUYECKOE pPaBHOBECHE U
obOpaTHas cBs3b B Ouochepe.

Kpyrosopotsl BemecTs ¥ OHOreOXMMHUYECKHE LUKIIBI DJIEMEHTOB (yriiepoja, a3ora). 30HaJIbHOCTh
ounochepsl. OCHOBHBIE OHOMBI CYIIIH.

YenopeuecTtBo B Ouochepe 3emu. AHTpONOreHHele H3MeHeHHs B Ouocdepe. InobanbHble
AKOJIOTMYECKHE MTPOOIEMBI.

CocymiecTBoBanue NpHUpPOOsl U denmoBedecTBa. (CoxpaHeHwe OmopazHooOpa3us Kak OCHOBa
ycroitunBocTi  Onoceprl. OcHOBa pallMOHAIBHOTO VIPABICHHS MPHUPOAHBIMH pecypcaMH M HX
ucIosb3oBaHue. JlocTukeHus OUOJIOTHH U OXpaHa MIPUPOIbI.

JdemoHcTpauum:

Hoprpetst: A. JIx. Tencin, B. H. Cykaués, B. U. Bepuazackuii.

Tabmunel  u  cxewmbl: «[lumesbie 1enu», «buoreHo3: coctaB u  cTpykTrypa», «[Ipupoansie
coobmectBa», «llemu mutaHus», «DKomoruueckas nupamuaa», «buochepa u uyenoek», «IKOCHCTEMA
IIHPOKOIUCTBEHHOTO Jieca», «IJKOCHCTeMa XBOHWHOTo Jeca», «buoneno3 Bomoéman, «ArpoleHO3»,
«[IpumepHEBIe aHTPOTIOTEHHEIC BO3ICHCTBUS Ha IPUPOIY», «BaxkHeilne HCTOYHUKY 3arpsA3HEHUs BO3OyXa
M TPYHTOBBIX BOA», «[louBa — BakHeimas cocrasisiiomas Ouochepb», «DakTopsl Jerpajalnud MOYB,
«[lapuukoBbiii 3dext», «Dakropsl paJHOAKTHBHOrO 3arpsa3HeHus Ouocheps», «OOmWas crpykrypa
Oouocoepn», «PacnpocrpaHeHue ku3HH B Ouochepe», «O30HOBBIH dkpaH Ouocheprr», «Kpyroropor
yriepoaa B ouocgepe», «Kpyroopot azora B nmpupoe».

OOGopynoBaHue: MoieIb-anmanKanusa  «TunudHbie  OWolleHO3bI», repbapuii  «PacTuTenbHbIe
coobmiecTBa», Kouiekuuu «buomeHos», «BpeauTenn BaXKHEHIINX CETbCKOXO3AHCTBEHHBIX KYIBTYPY,
repbapui U KOJUICKIIMH PACTeHHMHM W KMBOTHBIX, MPUHAAJEKAIINE K PA3HBIM JKOJIOTHYCCKHM TPYIIIaM
omHoro Buma, Kpacuas kuura Poccmiickoit @eneparuu, H300pakKCHHS OXPAHACMBIX BUIOB pPACTCHUU H
KUBOTHBIX.




INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA

Cornacio ®I'OC COO, ycraHaBauBaroTcs TpeOOBaHUS K Pe3ylIbTaTaM OCBOEHHUs 00y4YarOUIMMHCH
IporpamMM cpejiHero o0Iero 00pa3oBaHus: JHYHOCTHBIM, METATIPEIMETHBIM H IIPEJMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMYHOCTHBIX pe3yabTaTOB OCBOEHHA IpeaMeTa «bHONOTHs» BBIIENEHBI CICAYIOLINE
COCTaBJIAIOLIME: OCO3HAHHE OOYYAIOIUMHCSH POCCHHCKOH TIpa’KIaHCKOH HAEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH W CaMOOIIPECICHUIO, HAIMYME MOTHBALMH K OOYYEHHIO OHOJIOTHM,
LEJICHAIIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEX/IeHMH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M
MCTOPHYECKUX TPAJULIMI pa3BUTUS OHOJIOTHYECKOrO 3HAHMS, TOTOBHOCTh U CIOCOOHOCTH 00y4aroluxcs
PYKOBOJICTBOBAThCSl B CBOEH JEATENBHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMHU, IIPUCYHUIMMH CHCTEME
Ouonorndyeckoro obpa3zoBaHus, HATMUUE HKOIOTHUECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTABUTL LIEIH U
CTPOHTH JKU3HEHHBIC MJIaHBI.

JluyHoCTHBIE pe3ynabTaTbl OCBOEHMA Ipeiamera «bHoJIOrHs» JOCTHralrTCs B €IAMHCTBE YYEOHOH H
BOCITMTATEIILHONH JAEATEIBHOCTH B COOTBETCTBHHM C TPAaJMLUMOHHBIMH POCCHHCKMMH COLIMOKYJIBTYPHBIMH,
MCTOPHYECKMMHU M JIyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, NIPHHATBIMU B 00IECTBE NPABUJIAMH U HOPMaMH
MIOBE/IEHUSI M CIIOCOOCTBYIOT MPOLIECCAM CAMOIMO3HAHUA, CAMOBOCIIUTAHUS W CaMOPA3BUTHA, PA3BUTHS
BHYTPEHHEH MO3MLMHM JUYHOCTH, MATPUOTHU3MA, YBAXKEHHS K 3aKOHY M NPABOMOPAIKY, YEIOBEKY TpyJa H
CTapIieMy MOKOJCHHIO, B3aHMHOTO YBaKCHHs, OCpPEKHOTO OTHOIICHHS K KYIbTYPHOMY HAcleOUI0 H
TpaJHULUsAM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoll @enepanuy, IpHpOIE H OKPYXKAIOLICH cpene.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOTro npeaMera «bruonorus» J0IKHBI OTpakaTk FOTOBHOCTD
M CIOCOOHOCTh O0YYAKOIIMXCS PYKOBOJCTBOBATHCA C(OPMUPOBAHHOM BHYTPEHHEH NO3WIMEH JIMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, TO3UTHBHBIX BHYTPEHHHUX YOE€XKJEHHH, COOTBETCTBYIOILHX
TPAJAMIMOHHBIM IIEHHOCTSM POCCHIICKOro 0OIIecTBa, pacHIMPEHHUE HKHM3HEHHOTO OMbITa M  OIBITa
JEATENBHOCTH B IPOLIECCE pealu3alliid OCHOBHBIX HAalpaBlIEHHIl BOCIHTATENIbHOH AEATENBHOCTH, B TOM
qHCIIe B YaCTH:

1) rpakIaHCKOro BOCIIMTAHUA:

chopMUPOBAHHOCTb IPaxkIaHCKOH NMO3UIMH 00yYaromerocs Kak akTUBHOTO M OTBETCTBEHHOT'O 4JICHA
poccuiickoro o0uiecTsa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IPaB U 00A3aHHOCTEH, YBAKEHHE 3aKOHA M ITPABOIOPJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATENLHOCTU MPH CO3/aHHU YYEOHBIX TPOEKTOB, PELICHUH
yueOHBIX ¥ MO3HABATEIbHBIX 3a71a4, BLIIOTHEHUH OMOIOTHUECKHX IKCIIEPHMEHTOB;

CIIOCOOHOCTH ONpEAesITh COOCTBEHHYIO MO3HIIMIO IO OTHOLICHHIO K SIBICHUAM COBPEMCHHOI KH3HU
W 00BACHATEH e&;

YMEHHME YYUTBIBaTh B CBOMX JACHCTBUAX HEOOXOAUMOCTb KOHCTPYKTHBHOIO B3aUMOICHCTBHS JHO/EH C
pa3HbIMU YOEKIAECHHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COLIMAJIBHBIM TTOJIOKEHHEM;

TFOTOBHOCTb K COTPY/IHMYECTBY B IPOIIECCE COBMECTHOI'O BBINOIHEHHUs Y4eOHBIX, ITO3HABATEIBHBIX U
MCCIIEI0BATENbCKUX 3a/1au, YBAKUTEIBHOTO OTHOLIEHUS K MHEHHIO OIMOHEHTOB NPH 00CYXKIEHUH CTIOPHBIX
BOINIPOCOB OHOJIOTHYECKOTO COACPKAHHNS;

TOTOBHOCTH K TYMaHUTapHOH H BOJIOHTEPCKOU NEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHHUA:

chOpMHPOBAHHOCTL POCCHHMCKOM TPaKJAHCKON HJICHTHYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HApOJy, YYBCTBA OTBETCTBEHHOCTH Iepell PoauHOM, roplocTH 3a CBOM Kpaid, CBOK POJMHY, CBOM 53BIK U
KYJIBTYpPY, NPOLIIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun;

IIEHHOCTHOE OTHOIIEHUE K NPUPOAHOMY HACIEAHI0 M MaMATHUKAM IPUPOIbI, 1ocTHxkeHuAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCThL OIIEHMBATh BKJIAL POCCHHCKMX YYEHBIX B CTAHOBJICHHE W pa3BHTHE OHOJIOTHH,
IIOHUMAaHHA 3HA4YCeHHS OWONIOTMH B ITO3HAHUU 3aKOHOB NPHPOILI, B JKU3HH 4YEIOBEKAa M COBPEMCHHOIO
o011ecTna;



HEEﬁHaﬁ yfjﬁ)i():[éHHOCTB, FOTOBHOCTbL K CIYXEHHK W 3alluTe OTB‘IBCTBB., OTBETCTBCHHOCTB 34 €Io
cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH pOCCHIICKOTO HApOAa;

chOopMHPOBAHHOCTL HPABCTBEHHOT'O CO3HAHMS, ITHYECKOI'0 MOBEICHHS;

CIIOCOOHOCTH OLCHMBATH CHTYALMI0O W TPUHUMATL OCO3HAHHBLIC PELICHHS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHLIE HOPMbI U IEHHOCTH;,

0CO3HAHHE JIMYHOT'O BKJIaJda B ITIOCTPOEHHUE YCTOﬁQHBOFO 6y,Z[yHIEFO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAMTEISAM, CO3AaHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHUS
LEHHOCTEH CEMENHOM JKM3HU B COOTBETCTBUU C TpaauLUAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ICTECTHUHYCCKOC OTHOLICHHE K MHPY, BKIIIOYaA 3CTECTHKY 6bITa, Hay4IHOI'0 U TCXHHUYCCKOI'0 TBOPHECTBA,
CIIOpTa, TPY/a, O0LIECTBEHHBIX OTHOILICHHIA;

ITOHUMAaHHE YDMOIHOHAJIBHOT'O BOBﬂEﬁCTBHﬁ JKHUBOH OpHupoOJbl U eé HOEHHOCTH,

TOTOBHOCTH K CAaMOBBIPAKEHHIO B pPa3HbIX BHIAaX HCKYCCTBAa, CTPEMJIEHHUE MPOSBIATH KauecTBa
TBOPYECKOH JINYHOCTH;

5) pusuveckoro BocMUTAHHA, (GOPMHPOBAHHA KYJALTYPbI 310POBbS H 3IMOUHOHAIBLHOIO
Oa1aronoJiyyus:

MOHUMAHKE U pealin3alus 310poBoro 1 Oe3onacHoro odpasa »KU3HH (310pOBOE MUTAHKHE, COOIIOICHHE
I'MIHEHHYEeCKHX TPAaBUII U HOPM, cOaJIaHCMPOBAHHBIA PEIKUM 3aHATHH W OTABIXA, peryispHas gusnueckas
aKTI/IBHOCTB), Gepe)KHoro, OTBCTCTBCHHOI'O H KOMIICTCHTHOI'O OTHOLICHHA K CO6CTB€HHOMy (bHBHQECKOMy H
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHKUE IEHHOCTH NPAaBHI HMHIUBHIYAJbHOTO M KOJUIEKTHUBHOIO O€30MacHOro MOBEIEHHS B
CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U JKU3HH JTOCH;

OCO3HAHUE TOCIEICTBHH M HEMPHATHS BPEAHBIX MPHBBIYCK (YHOTPEONCHHS alKOTOJsl, HAPKOTHKOB,
KypeHH:);

6) TPYy10BOr0 BOCHIUTAHHUSA:

rOTOBHOCTB K TPy, OCO3HAHHE HEHHOCTH MaCTEPCTBA, pr):[OJIIO6I/Ie;

TOTOBHOCTb K aKTMBHOM J€ATEJIbHOCTH TEXHOJIOTMYECKOH U COIMAJbHOH HamnpaBIEHHOCTH,
CIIOCOOHOCTH MHMIIMMPOBATD, IUIAHUPOBATH U CAMOCTOSITENBHO BBIIOIHATH TAKYIO JEATEBHOCTD;

HHTEpec K pa3InyHbeIM cepam mpodecCHOHATBHON eATEIHHOCTH, YMEHUE COBEPINATh OCO3HAHHBIN
BEIOOp Oyaymieit mpodeccuu U pearn30BLEIBaTH COOCTBEHHEIE JKH3HCHHEIE TIAHBL;

TOTOBHOCTb U CIIOCOOHOCTB K 00pa30BaHUIO M caMO00Pa30BaHUIO HA NPOTSIKEHUH BCEH JKU3HM;

7) 3K0J10rH4eCKOro BOCIIUTAHUS:

IKOJIOI'HYCCKH HBHBCOO6p33HOB OTHOHICHUE K NPpHUHPOJE KaK HCTOYHHKY *KHW3HHU Ha BBMHB, OCHOBe eé
CYIIECTBOBaHMS;

MIOBBIIIICHHE YPOBHS AKOJOTHYECKOM KYIBTYpPBI: MPHOOPETEHHUE OMBITA IUIAHHPOBAHHS MOCTYIKOB U
OILICHKH MX BO3MOKHBIX TIOCEACTBHH I OKPYKAIOMICH Cpelbl;

OCO3HAHME T100aJILHOIO XapaKkTepa dKOJIOrHYeCKUX MPoOJieM U IyTei X peleHus;

CIIOCOOHOCTHL HCIIOJIL30BATh IMPUOOpeTacMble MPU W3y4eHUH OWOJOTMHM 3HAHMS M YMEHHS [pH
pPEeIICHNA HpO6ﬂ€M, CBA3AHHLBIX ¢ pAllTHOHAJIIbHBIM ITPHPOJ01TIOJIE30BAHHUEM (CO6HIO,I[€HI/IE npaBHI MOBEJICHUA
B IMPHPOJE, HANPABJICHHBIX Ha COXPAaHCHHE PABHOBECHSA B 3KOCHCTEMAX, OXpPaHY BHJO0B, 35KOCHCTEM,
ounochepnl);

aKTHBHOE HEIPHATHE [ICHCTBHM, MPUHOCAMIMX Bpel OKpY)KalomeH NpUpPOIHOH cpele, YMEHHE
MIPOTHO3HPOBATh HEOMATOMPUSTHBIE JKONOTHYECKHE TIOCTCACTBUS MPEANPUHAMAEMBIX ICHCTBHII U
MpeIOTBpaIlaTh HX;

HaJIM49UC PasBHUTOI'0 JSKOJOIHYCCKOI0 MBINUICHHS, AKOJIOTHYECKOH KYJIBTYpPEI, OIIbITa ACATCIBHOCTH
3KOJIOTHYEeCKOH HaINpaBJIEHHOCTHU, YMEHHA PYKOBOJICTBOBATHCA HMU B HOSH&BE[TBHI)HOI‘:I, KOMMYHI/IKE[TI/IBH()ﬁ
W COLMAJBHON MPAaKTHKE, TOTOBHOCTH K YYacCTHIO B MPAKTHYECKOM IEATEIBHOCTH 3KOJOTHYECKOH
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHMSA:

cOpMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U
00IIeCTBEHHOI MPAKTHKH, OCHOBAHHOTO Ha THAJIOTE KYIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B MOJIMKYJIETYPHOM MHPE;



COBEPINEHCTBOBAHHUE S3BIKOBOM M UMTATENBCKOH KYJIBTYPBI KaK CpPEICTBA B3aMMOJICHCTBHUA MEKILY
JHO/IbMHU M TIO3HAHUS MHpa;

MOHUMaHKe crenudUuKH OUOIOrMH KaK HAyKH, OCO3HaHHs €€ poiau B (HOPMHPOBAHMH PALMOHAIBLHOIO
HAYYHOTO MBINUICHUS, CO3JAHMM IICNIOCTHOTO MpEACTaBICHHA 00 OKpy)KalomleM MHpe KaK O CIHHCTBE
IPUPOBI, YeJoBeKa W OO0IIecTBa, B IO3HAHHUM IPHPOJHBIX 3aKOHOMEPHOCTEH M pelleHHH MpodiieM
COXpPaHEeHHsI IPUPOIHOI0 PaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHH JUISs COBPEMEHHOH IMBHIIM3AIIMH: OOECTIeYeHHs HOBOTO
YPOBHSI pa3BUTHS MEIHIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CTOCOOHBIX pelaTh pecypcHbIe
npoOyieMbl Pa3BUTHS YENIOBEYECTBA, MOHCKA IMYTEH BbIXOJA M3 TJI00aTbHBIX 3KOJIOTHUECKHX HpoOieM H
o0ecrieyeHus Nepexoa K yCTONYMBOMY Pa3sBUTHIO, PAllMOHATILHOMY HCIIOJb30BAHHIO MIPHPOIHBIX PECYPCOB
¥ (OpPMHPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aUHTEPECOBAHHOCTb B MOJY4YEHHMM OMOJIIOTHYECKHX 3HAHWH B LEJSAX MOBBILICHHS OOLIEH KYIbTYpBI,
€CTCCTBEHHO-HAYYHOH IPaMOTHOCTH, KaK COCTaBHOM YacTh ()yHKLMOHAILHON I'PpaMOTHOCTH O0y4aroImxcs,
(hopMHUpYEMOii TPH N3yYEeHUHN OHOIOTHH;

MOHMMAHHME CYIIHOCTH METOIOB IO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH
HCIIOJIB30BaTh TIOJIydaeMble 3HAHMS U1 aHaIM3a M OOBACHEHHS SIBICHUH OKPYKAIOIIEro MHpa U
IIPOMCXOIAMNX B HEM H3MCHEHHH, yMEHHE J1e/1aTh 000CHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAyYHBIX (pakTOB
¥ HMEIOIINXCS TaHHBIX C LIETIBbIO MOIYUYCHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTb CaMOCTOSITEJIBHO HCIIOJb30BaTh OHOJIOTMYECKHE 3HAHMS Ul pelleHHs npoldieM B
peanbHBIX KH3HEHHBIX CUTYalUsAX;

OCO3HaHHME IICHHOCTH HAY4YHOW JIeATENBHOCTH, TOTOBHOCTH OCYIIECTBIATH NPOEKTHYH) U
MCCIIEI0BATEIBCKYIO AEATEIBHOCTh HHAMBHYAIbHO U B IPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHMIO M CaMO00pa30BaHMIO, K AKTHBHOMY
MOJIYYCHUIO HOBBIX 3HAHHH 110 OMOJIOTHH B COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOro npeamera «buonorus» BKIIOYAIOT: 3HAYUMBIE I
(hopMHpOBaHMS MHPOBO33peHHs O0YUYAOMIUXCS MEXIUCIUIUITMHAPHBIE (MEXNpeJIMeTHBIE) O0IIeHayYHbIe
MOHATHS, OTPAXAIOIIHE IEIOCTHOCTh HAYYHOM KapTHHBI MHpa W CHEIH(HKY METOJI0B MO3HaHWS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, YHEPTHsl, ABJIEHHE, NPOLIECC, CHCTEMA, HayuHbId (akT,
NPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsA, HCCIeAoBaHue, HaOmoIeHHe, H3MEPEHHE,
OKCIEPUMEHT M JPYTHX), YHHBEpcalabHBIC YyueOHbIe neicTBHs (MO3HABaTelIbHBIC, KOMMYHHKAaTHBHEIC,
peryiasaTuBHEBIe), obecreunBarone QopmupoBanue (QYHKIMOHANBHONW TPaMOTHOCTH W COIHAIBHOMN
KOMIIeTEeHIIHH o0y4aroLmxcs, CIOCOOHOCTH o0yyaromuxcs UCII0JIL30BATh OCBOCHHBIE
MEXKIUCIHUIUIMHAPHBIE, MHPOBO33pEHYECKHE 3HAaHUA W  YHUBEpCaJbHBIE y4eOHBIE JICHCTBUS B
MO3HABATEJILHOH W COIMATTBHOMN NMPaKTHKE.

MeranpenmMeTHble pe3ysnbTaThl OCBOEHHs IPOrpaMMBbl CpeHEro oOIiero o0pa3oBaHUS JIOJDKHBI
OTpaKaThb:

OgJajleHHe YHHBEPCAJILHBIMH Y4eOHBIMH MO3HABATEIBHBIMH J1eHCTBUAMU:

1) 6azoBble JJOrHYeCKHE AeHCTBUS:

CaMOCTOATENbHO (POPMYIMPOBATh U AKTYaIH3HPOBATh IPOOIIEMY, PaCCMaTPUBATh €€ BCECTOPOHHE;

WCTOB30BaTh TNPHW OCBOEHHMHM 3HAHUU TNPUEMBI JIOTHYECKOTO MBIILICHHS (aHalin3a, CHUHTe3a,
CpaBHeHUs, Kiaccu(uKanuu, o00OIIeHNs), PACKPBIBATh CMBICT OWOJIOTHYECKUX TOHATHHA (BBLACIATH WX
XapaKTepHbIE MPU3HAKH, YCTAHABJIMBATh CBSA3H C APYTHMHU NOHATHAMH);

OIPEICNATL IICIH ACSATENLHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPHH HX IOCTH)KCHHUS, COOTHOCUTH
pe3yIbTaThl ACATENBHOCTH C TOCTABICHHBIMHU IICIIIMH;

MCII0JIb30BaTh OMOJIOrHYECKHE TIOHATHS JUIs 00BACHEHUS (DAKTOB U SBJICHUI KHUBOI IPUPOJIBI;

CTPOUTBH JIOTHYECKHE pacCyKIAeHHs (MHIYKTHBHBIEC, [EAYKTHBHBIC, 110 aHAJOTHM), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPHUBAEMBIX SBIEHHAX, (POPMYITHPOBATH BBIBO/IBI M 3aKITIOYEHHS;

MPUMEHATH CXEMHO-MO/IENIbHBIE CPEACTBA U1 MTPEJICTABICHHA CYIIECTBEHHBIX CBA3EH U OTHOIIEHUH B
M3ydaeMblX OHONOTHYECKUX OOBEKTaX, a TAKKe MPOTHBOPEUHH Pa3sHOTO PO/, BHIABIECHHBIX B Pa3IMYHBIX
HH(GOPMALMOHHBIX HCTOUYHHKAX;

pa3pabaTeiBaTh MIaH peLICHUs NpoOieMbl ¢ y4&TOM aHalH3a HMCIOIUXCS MaTepHAalbHBIX H
HEMAaTepHAIBLHBIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B JEATENbHOCTb, OLIEHHUBATH COOTBETCTBUE PE3YJIbTATOB LENAM, OLIEHHBATh
PHMCKH MOCIECTBHI JeATEeNbHOCTH;



KOOP/IMHUPOBATH M BBIIOJHATE PA0OTY B YCIOBHSX PEATBHOTO, BUPTYATBHOIO U KOMOHHHPOBAHHOTO
B3aMMOJICHCTBHI;

pa3BUBATh KPEATHBHOE MBILIUIEHHUE MPH PELIEHHH KU3HEHHBIX MPOOIIEM.

2) 0a3oBble HCCIIeA0BaTeIbCKHE AeHCTBHA:

BJIAJICTh HABBIKAMM y4eOHO-HCCIICA0BATENILCKOW M IIPOSKTHOH JedTeIbHOCTH, HAaBBIKAMU pa3perieHus
podseM, crnocoOHOCTLI0 U TOTOBHOCTBIO K CAMOCTOATEIILHOMY MOMCKY METOJIOB PELICHUS MPAKTHYECKHX
3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX METO/IOB MO3HAHUS;

HCIOJIB30BATh PA3JIMYHbIE BU/IBI JIESATEIBHOCTH MO MOJYYEHUI0 HOBOT'O 3HAHUS, €r0 WHTEPIPETAIINH,
npeoOpa3oBaHU0 M TNPUMEHEHHI0 B y4YeOHBIX CHTyalUsAX, B TOM 4YHCIE NpPH CO3JaHUM Y4YeOHBIX M
COLMAJIbHBIX TIPOEKTOB;

(hopMHPOBATH HAYYHBIH THIT MBIIUICHHS, BIAJICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MTOHITHIMHA
1 METOJIaMM;

cTaBUThL ¥ (DOPMYJIHPOBATH COOCTBEHHBIC 3aj1a4M B 00pa30BaTe/IbHOM AEATEIILHOCTH M HKH3HEHHBIX
CHTYAIIHSX;

BBIABIATh NPUYUHHO-CIE/CTBEHHBIE CBA3M W aKTyaJM3UPOBaTh 3aJady, BbIIBUTATh TUIOTE3Y €€
pelleHHs, HAaXOJUTh apryMEHThl Ul JI0KA3aTelIbCTBA CBOMX YTBEPXKJIEHHWH, 3ajaBaTh IapaMeTphl H
KPUTECPHH PEUICHHS;

aHATM3UPOBATh MOJYYCHHBIC B XOJC PENICHHS 3adaud PE3YIbTAaThl, KPUTHUYCCKH OIICHHBATh HX
JOCTOBEPHOCTb, IPOrHO3MPOBATHL U3MEHEHHE B HOBBIX YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLICHUBAThL IIPHOOPETEHHBIH OIBIT;

OCYHIECTBJIATh  IEJICHANPABJIEHHBIH [OMCK I[I€PEHOCa CPeJACTB W cnoco0oB  JIEHCTBHS B
poheCCHOHATIBHYIO CPEey,;

YMETh MEPEHOCUTh 3HAHHUS B ITO3HABATEIbHYIO H ITPAKTHYECKYIO O0JIACTH KHU3HEACATENLHOCTH;

YMETh HHTECTPHPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTaTh HOBBIC HICH, MPEIaraTh OPUTHHAIBHBIC TOAXOMBI M PEIICHUS, CTABHTH MPOOIIEMBI H
3aJ1a4uM, JOIMYCKAIOLIUE ajlbTePHATHBHBIC PELICHHUS.

3) pabdora ¢ uH(popManmei:

OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAaX HHpopManuu (Tekcre y4eOHOro mocoOus, HaydyHO-
MOMYJISIPHOR JUTEpaType, OMOJOrHYECKUX CIIOBApAX M CHPABOYHMKAX, KOMIBIOTEPHbIX 0a3ax JaHHBIX, B
WurepHere), aHanu3upoBaTh HMH(GOPMAIMIO PA3lUYHBIX BHAOB M (OPM IPEACTABICHHS, KPUTHYECKU
OLICHUBAThH €€ TOCTOBEPHOCTH M HEMPOTHBOPEYHBOCTE;

(hopMyIHpOBATE 3aMpPOCHl U TPUMEHSTH Pa3IHYHBIE METOMABI NP TOUCKE U 0TOOpEe OMOIOTHYEeCKOit
uHopMaLKK, HeoOXO0AUMOMH /IS BLINOMHEHHS yueOHBIX 3a/1a4;

nmpuoOpeTars  ONBIT  WCHOJB30BaHUS  MH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY AKTHBHOT'O UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATEIBHO BBIOMPATh ONTHMAIbHYIO (OpMY TpeAcTaBieHHs OHOIOTHYECKOH HHpopMalHK
(cxemsl, TpadHKH, IHATPAMMBI, TAOIHIILI, PUCYHKH U IPYTOEC);

UCTIOIB30BaTh HAYYHBIH S3BIK B KAU4ECTBE CPEACTBA NMpU paboTe ¢ OMONOTHYECKOH HH(OPMAIUCH:
PUMEHATh XUMHYECKUe, (pU3MYecKkrue M MareMaTH4YecKHe 3HAKH M CHMBOIIbI, (popMyibl, abOpeBHATYpY,
HOMEHKJIATYPY, HCIIOJIb30BaTh U MIPeodPa30BLIBAThL 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIHOCTH;

BJIQJIETh HABBIKAMH PACIO3HABAHHS M 3alIUThl WH(POPMANNH, HHPOPMALMOHHON 0e30MacHOCTH
JIMYHOCTH.

OBJaageHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH €iiCTBHIIMH:

1) o01menue:

OCYHIECTBIISITh KOMMYHHKAllMd BO BceX cdepax >KHM3HH, aKTHMBHO Yy4acTBOBATh B JHANIOTE WIH
JUCKYCCHHM 110 CYIIECTBY OOCYKJaeMOH TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATL CYIKIACHUS
OTHOCHTEJILHO BBIMIOJIHCHHSI TpeAaracMoi 3ajaqyM, YYWUThIBaTh WHTEPEChl M COTJIACOBAHHOCTH IMO3MLIUI
JPYTUX YYaCTHHKOB JIMAJIOTA WK JINCKYCCHH ),

pacrio3HaBath HeBepOaslbHbIE CPEJICTBA OOLIEHHsA, MOHMMAaTh 3HAYEHUE COLHUAJIBHBIX 3HAKOB,
MPENOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYallUil, YMETh CMAr4aTh KOH(IUKTHI H BECTH TIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMHU CIIOCOOaMH OOIECHHS U B3aUMOICHCTBHSI, TIOHUMATh HAMEPCHHSA IPYTUX JTIOMCH,
MPOSIBJIATh YBKHTCIBHOE OTHONICHHE K COOCCENHHKY M B KOPPEKTHOH dopme (GopMyTHpoBaTh CBOU
BO3PaKCHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIAraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHHEM S3bIKOBBIX CPE/ICTB.

2) coBMecTHAasi 1esiTeIbHOCTh:



[MOHUMATh M MCIHOJIb30BATh MTPEUMYIIECTBA KOMAH/HOW W WHJIMBHIYyaIbHOW PabOThI MpH pelieHHH
Ouonoruyeckord  npoGyieMbl, OOOCHOBBIBaTh  HEOOXOAMMOCTH  NPHUMEHEHHsA  TPYNNOBHIX  (GopMm
B3aMMOJICHCTBHS NPU PEIICHUH yueOHOH 3a1a4H,

BBIOUPATh TEMATHKY U METOJBI COBMECTHBIX MEHCTBUH ¢ YUETOM OOIIMX HHTEPECOB U BO3MOMKHOCTEIH
Ka)</I0r0 4JIeHa KOJUICKTUBA;

MPUHUMATE [I€JIM COBMECTHOH JeSATebHOCTH, OPraHU30BLIBATL U KOOPAMHUPOBATH JeHCTBUS 10 €€
JIOCTHIKEHHIO: COCTABJISITh TUIAH JICHCTBHH, paclpe/IeisiTh POJIH ¢ YYETOM MHEHHH YY4aCTHHKOB, 00CYkK/IaTh
pe3ybTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4yeCTBO CBOET0 BKJIAAA M Ka)XJIOro YYaCTHMKA KOMAaH/Ibl B OOIMH pe3ynbTaT Mo
pa3paboOTaHHBIM KPUTEPHSIM;

IIpeIaraTh HOBBIC MPOEKTHI, OLICHUBATh HICH C MO3UIMH HOBU3HBI, OPHTHHAILHOCTH, TPAKTHUCCKOM
3HAYUMOCTH;

OCYLIECTBIATh MO3UTHBHOE CTPATErHYeCcKOe I[IOBEICHHE B pPA3JIMYHLIX CHTYaLHUsX, MPOSBIATH
TBOPYECTBO H BOOOpaKeHHEe, ObITh HHUIIUATHBHBIM,

OBJaageHHe YHHBEPCAJbHBIMH PEryJISITUBHBIMHU JIeiiCTBHIMM:

1) camoopranuszanus:

UCTIOIB30BaTh OHWOJOTHYECKUE 3HAHUS U BBIABICHHA TPOOJIEM M HUX PEHICHUS B KU3HCHHBIX W
YUEOHBIX CHTYAIIHAX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKMX 3HAHMI LieJIeBble U CMBICJIOBbIE YCTAHOBKH B CBOMX JCHCTBUSAX
M MOCTYIKaX 10 OTHOLIEHHIO K KHUBOH IMPUPOJIC, CBOEMY 30POBLIO H 3/I0POBBIO OKPYKAIOIINX;

CAMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATENBHYIO JIESTEIILHOCTh, BBISIBIISATL MPOOJIEMBI, CTABUTh H
(hopMyIHMpPOBaTh COOCTBEHHBIE 331a4H B 00PAa30BATENILHON AEATENBHOCTH M AKH3HEHHBIX CUTYALIHX;

CAMOCTOSITENIbHO COCTABJIATh IUIAH PEUIEHHs [poOJeMbl ¢ Y4YETOM HMMEIOUIMXCS  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEIIOYTCHUIT;

JaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacLIMPATL paMKH Y4€OHOTO NpeMeTa Ha OCHOBE JIMYHBIX MIPEANIOYTeHUI,

JIeNIaTh OCO3HAHHBIN BEIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 34 PEIIEHHE,;

OlIEHUBATH TPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (DOPMHUPOBAHUIO U TPOSBJIECHHIO IIUPOKOW APYAUIIMM B Pa3HBIX OOJIACTIX 3HAHMIA,
MOCTOSIHHO IOBBIIIATH CBOH 00pa30BaTE/IbHBIA U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPO.Ib:

IaBaTh OIICHKY HOBBIM CHTYAIHsIM, BHOCHTh KOPPEKTHBHI B JIEATCILHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJIbTATOB LIEJISIM;

BJIQJIETh HABBIKAMH I[103HABATEIbHON pedUieKCHH Kak OCO3HAHUS COBEPINAEMBIX JIEUCTBHI W
MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, HCIIOIB30BATE MPUEMBI pedIeKCHH IS OLIEHKH
CHTYAallMH, BBIOOPA BEPHOTO PELLIEHUS;

YMETh OLICHHBATh PUCKH H CBOCBPEMEHHO PHHUMATE PEIICHHUS 110 HX CHHKCHHUIO;

MIPUHAMATh MOTUBBI M aPTYMEHTHI IPYTUX MPH aHAJIN3€ PE3YJIbTATOB ACATEIBHOCTH;

3) npunsiTHE ceds M PyrUX:

MPUHUMATE ce0si, IOHUMAasi CBOM HEJOCTATKU M JOCTOUHCTBA;

[IPUHAMATh MOTHBBI M APTYMEHTBI JIPYTHX [PH aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

[IPU3HABATH CBOE MPABO U MPABO JAPYTrUX HA OMIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C IMO3UIMH APYTOro Yen0BEKa.

NPEAMETHBIE PE3YJIBTATHI

[Mpeamernbie pe3yibrarel ocBoeHus nporpammel COO no Ouonoruu Ha 0a30BOM YPOBHE BKIIOYAIOT
criequduyeckue i ydedHoro npeamera «buonorus» HaydHble 3HaAHUS, YMEHHS U crocoObl JeicTBuUil 1o
OCBOCHHIO, WHTEPIpEeTauN
M NPeodpa3oBaHMI0 3HAHUMN, BU/bI IEATEILHOCTH MO MOJIYYEHUIO HOBOTO 3HAHMA M IMPUMEHEHHIO 3HAHUH B
Pa3IMUHBIX YUEOHBIX CUTYalMAX, a TAK/KE B PEAbHBIX JKU3HEHHBIX CUTYallMsAX, CBA3AHHBIX ¢ Ononorueil. B
IIpoTrpaMMe TIpeAMETHBIC Pe3yIbTaThl IPEICTABICHBI IO To1aM 00y4eHHS.

[Ipenmernsle pe3ynbTaTel OCBoeHHA YyueOHoro mpenmera «buonorus» ¢ 10 Kaacce TOMKHBI
OTpaKaThb:

chopMUpPOBaHHOCTb 3HAHHH O MECTE M POJIM OMOJOIMH B CHCTEME HAyYHOIO 3HAHMS €CTECTBEHHBIX
Hayk, B (QOpMHpPOBaHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa H HAY4HOTO MHUPOBO33PEHHS, O



BKJIQJIE POCCHHCKHUX M 3apyOekHBIX Y4YEHBIX-OMOJIOOB B pa3BUTHE OHOJIOTMH, (YHKIMOHAILHOM
IPaMOTHOCTH YeNIOBEKA VI PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEPKaHHE OMOJOTHYECKHUX TEPMHMHOB M MOHSATHH: KM3Hb, KJIETKA, OPraHU3M,
Metabomu3M (0OMEH BEMICCTB W MPEBPAIICHHE DHEPTHH), TOMEOCTa3 (CaMOperyisius), YpoBHEBas
OpraHu3anys JKUBBIX CHCTEM, CAMOBOCIPOM3BEACHHE (PENPOAYKLIUs), HACIEACTBEHHOCTh, H3MEHUYHUBOCTb,
pOCT U pa3BUTHE;

yMeHHe Hu3j1araTh OHMOJIOrHYecKHe TeOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, IEHTPaIbHAs
JorMa MosiekynsipHoit Ouonoruun), 3akonsl (I'. Mennens, T. Moprana, H. WM. BaBunora) u yuenus (o
LIEHTPax MHOTOOOpa3usa U MPOUCXOKACHUSA KyabTypHBEIX pactenuii H. M. BaBuiosa), onpenenste rpaHHIIbI
MX IPUMEHHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIAACTh METOJAMH HAyYyHOTO MO3HAHHsA B OWOJOTHH: HAOIOJCHHE W ONMHCAHHUE KHUBBIX
CHCTEM, IIPOLECCOB U SIBICHHH, OpraHu3alus U MpoBeJeHHe OHOJIOrHYeCKOro YKCIePUMEHTA, BbIIBHIKEHUE
THIIOTE3bl, BBISBICHUE 3aBMCUMOCTH MEXKJYy WCCIEAYEMBbIMH BeIHYHHAMH, OOBLIACHEHHE IOJYYCHHBIX
Pe3yIbTATOB, HCIOJIL30BAHHBIX HAYYHBIX [MOHATUN, TEOPHH M 3aKOHOB, YMEHHE JIeJiaTh BBIBOJIBI HA
OCHOBAHMH MOJIYYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIICHATh CYILIECTBEHHbIE TPHU3HAKH BHPYCOB, KJIETOK MPOKAPHOT M  JYKApUOT,
OTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHH3MOB, OCOOCHHOCTH TIPOIIECCOB. OOMEHA BEHIECTB U
MPEBpANICHHSI PHEPTHUH B KJICTKE, OTOCHHTE3a, TUIACTHYCCKOTO H SHEPTETHUECKOT0 00OMEHA, XEMOCHHTE34,
MUTO3a, Mei03a, OIJI0I0TBOPEHHS, PA3MHOKEHUS, HHAMBHYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHes);

yMEHUE MPUMEHATh MOJTYYCHHbIC 3HAHUS JIUIs 00bACHEHHs OHOJIOTHYECKHUX MPOLIECCOB U SIBJICHUH, JUIs
MPUHATHS TPAKTHYECKUX PEIIEHUH B MOBCEJIHEBHOM KH3HHU C IENbI obecriedeHusi 0€301aCHOCTH CBOETO
3I0POBbSI M 3/10POBbS OKPYXAIOIUUX JIFOAEH, COOMIOEHHUs HOPM I'PaMOTHOTO TOBEIACHHA B OKPYXKarolel
NPUPOAHOI cpene, MOHMMaHHE HEeOOXOAMMOCTH HCIOJIb30BAHUS JOCTH)KEHUH COBPEMEHHOW OMOJIOTHH M
OMOTEXHOJIOTHH IS PAITHOHAIIEHOTO MIPUPOAOTIOIB30BAHHUS;

YMEHHE pelaTh 3JICMCHTapHBIC TEHETHYCCKHE 3aJa4d Ha MOHO- M JUTHOPHAHOEC CKPEUIMBAHUE,
CLCIJICHHOE HACIe/I0BAaHHE, COCTABJISATh CXEMbl MOHOTMOPHUIHOIO CKpEIIMBAaHUS Ui Ipe/ICKa3aHus
HACIIe/IOBAHHSI [TPU3HAKOB Y OPraHU3MOB;

yMEHHE BBINOJIHATE JIA0OPATOPHBIE M NpPaKTHYecKHe padoTel, coOJIOaTh npaBuia npu pabore ¢
yueOHBIM M 1Ta00paTOpPHBIM 000pYI0BAHHEM,;

YMEHHE KPUTHYECKH OLICHWBATh U MHTEPIPETHPOBATH WH(POPMALHIO OMOJIOTHYECKOTO COJEPHKAHUS,
BKJTIOYAIOIYIO TICEBIOHAYYHBIC 3HAHHS W3 PA3JHYHBIX MCTOYHHKOB (CpEICTBa MAaccCOBOH HHGMOpMAIHH,
HAYYHO-TIOMYJISIPHBIC MAaTepPHalbl), STHYCCKUC aCIEeKTHl COBPEMEHHBIX HCCICIOBAHHH B OHOJOTHH,
MeJIUIUHE, OHOTEXHOJIOTHH;

yMEHHE CO03/I1aBaTh COOCTBEHHBbIE I[MHUCHMEHHBIE H YCTHBIE CO0OIIeHHs, 000011as OHOJOrHYECKYHO
MHPOPMALIHIO U3 HECKOJIBKMX HCTOYHUKOB, IPAMOTHO HCIIOJIb30BATh MOHATUHHBIN annapaTt OHOJIOrHH.

[IpenmetHbie pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» ¢ 11 Kaacce TOMKHEI
OTpaKaTh:

chOpMHPOBAHHOCTL 3HAHUIT O MECTe M POJM OMOJIOTUH B CHCTEME HAYYHOI'O 3HAHHS €CTECTBEHHBIX
HayK, B (QOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa H HAYYHOT'O MUPOBO33PEHHS, O
BKJIQJIE POCCHMMCKHUX M 3apyOeXHbIX Yy4€HBIX-OMOJIOrOB B pa3BUTHE OHOJIOTMH, (YHKIIHOHAIBHOH
rpaMOTHOCTH 4Y€JIOBCKA JIJIA PEHICHHUA ) KU3HEHHBIX 3a1a4,

YMEHHE PACKPBIBATh COJAECPKAHUE OMOIIOTHYECKUX TEPMUHOB U MOHATHI: BHJI, OMYJISLHA, TeHODOH],
SBOJIIOIHS, TBHXKYIIUE CHIIBI ((DaKTOPBI) HBOJIOIMH, MTPHCIIOCOOICHHOCTh OPTaHU3MOB, BHA000pa30BaHHE,
SKOJIOTHUECKHE (AaKTOPhI, HKOCHCTEMa, TPOMYLEHTHI, KOHCYMCHTBI, PEIYICHTBI, UCMH IUTAHUA,
9KOJIOTMYEeCKas upamuia, Ornoreonenos, onochepa;

yMEHUE H3Jlaratb OMOJIOrMYecKrue Teopuu (IBosronuonHas Tteopus Y. JlapBuHa, cuHTeTHYecKas
TEOPHs HSBOJIIOIMH), 3aKOHBI W 3aKOHOMEpHOCTH (3apoasimieBoro cxojcrsa K. M. bapa, udepenoBanus
IJIaBHBIX HampapieHuit u nyteit sBomonuu A. H. CeBepiioBa, yuenus o 6uochepe B. U. Bepnaackoro),
OIpEIENATh TPAHUIBI UX NPUMEHUMOCTH K XKHBBIM CHCTEMAM;

YMEHHE BJIAACTh METOJAMH HAyYHOTO TMO3HAHHMA B OHOJOTHH: HAONIOACHHUE W OIUCAHHE KHBBIX
CHCTEM, TIPOICCCOB U SIBICHHM, OpraHU3alHs H TPOBEICHHE OMOIIOTHYECKOTO SKCIICPUMEHTA, BBIIBHKCHHE
THIIOTE3bI, BBIIBICHHE 3aBHCUMOCTH MEXIY HCCICAYEMBIMH BEIHUYHHAMH, OOBSICHECHHE TOTYYCHHBIX
pe3yJIbTaTOB, HCIIOJILE30BAHHBIX HaYUYHBIX HOHHTHﬁ, Teopuifi H 3aKOHOB, YMCHHC J[CJIaTb BBIBOJbLI Ha
OCHOBAHHH MOJIYUCHHBIX PE3YJILTATOB,



YMEHHE BBIJIEIIAThH CYIIECTBEHHbIE IPU3HAKH CTPOCHUS OMOIOrMYeCKX 00bEKTOB: BHUJIOB, MOMYJISIINN,
IIPO/IYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOreOlEHO30B M HKOCHCTEM, OCOOEHHOCTH IPOLECCOB:
HACJICJICTBEHHOH M3MEHUMBOCTH, €CTECTBEHHOro OTOOpa, BHI000pa30BaHMs, TNPUCIOCOOIEHHOCTH
OPTaHU3MOB, JCHCTBUS DKOJIOTHUECKUX (DaKTOPOB HA OPraHH3MBI, IIEPCHOCA BEIICCTB U MOTOKA YHEPTHH B
IKOCHCTEMaX, aHTPOIOICHHBIX M3MEHEHHH B JKOCHCTEMaxX CBOEH MECTHOCTH, KPyroBOpOTa BELIECTB U
OMOreoOXUMHUYECKUX LUKIOB B OHochepe;

yMEHHE MPUMEHSTh MOJYYEeHHbIE 3HAHUS JIIS 00bsACHEHHs OHOIOTHYECKUX NPOIECCOB U ABJICHHH, JIJIs
NPUHATHA TPAKTHYECKUX PEIICHUI B TMOBCEJHEBHOH XH3HHM C IENbI obecrieueHust 0€301acCHOCTH CBOETO
3I0POBbSI M 3/10POBbS OKPYXAIOIUUX JIFOAEH, COOMIOEHHUs HOPM I'PaMOTHOTO TOBEIACHHA B OKPYXKarolel
MPUPOJIHON cpelie, MOHUMaHHe HEOOXOIMMOCTH MCIOAB30BaHUs JTOCTHKEHHIT COBPEMEHHON OHOIOTHH 11715
palMOHAIBFHOTO TIPHPOIOTIONE30BaAHHS,

YMEHHUE pellaTh JJIEMEHTApHbIE OHOJIOTHYECKHEe 3a/1a4M, COCTABIATL CXEMbl IEpeHOCa BELIECTB H
SHEPruH B 3KOocHcTeMax (LenH MUTaHMus);

yMEHHE BBINOJIHATE JIA0OPATOPHBIE M NPAKTHYEeCKHe PabOThI, COOJIO/IaTh TMpaBwia npu pabdote
yueOHBIM M 1Ta00paTOpPHBIM 000pYI0BAHHEM,;

YMEHHE KPUTHYECKH OLICHWBATh U MHTEPIPETHPOBATH WH(POPMALHIO OMOJIOTHYECKOTO COJEPHKAHUS,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHHS W3 PA3IHYHBIX HCTOYHHKOB (CPEICTBAa MacCOBOH WH(bopMaImu,
HAYYHO-TIOMYJISIPHBIC MaTEPHATIBI), PACCMATPHBATH INI00ATBHBIC KOJIOTHYECCKUE TIPOOIEMBI COBPEMEHHOCTH,
(hOpMHPOBATH 110 OTHOLICHHIO K HUM COOCTBEHHYIO TO3ULUIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC IMHCBMEHHBIE M YCTHBIE cO0OuIeHUs, 000011as OUOJOrHYECKYIO
MHPOPMALIHIO U3 HECKOJIBKMX HCTOYHHKOB, IPAMOTHO HCIIOJIb30BaTh MOHITHHHBIN armapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC

Ne

Tema/pazaen

KoJun4yecTBo yacoB

HcnoaszoBanue 0P, IIOP

1

buonorus kax HayKa

3

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru
https://fipi.ru

JKuBBIE CUCTEMBI H UX
opraHusanms

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

XUMHWYCCKHUM COCTaB U CTPOCHHUE
KJIETKU

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru
https://fipi.ru

H(PBHBII,CFIT@HBHOCTB KIJIICTKH

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

PasmHuoxkeHUe H
WHIAMBHIYaJIbHOE Pa3BUTHE
OpraHHU3MOB

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

HaCﬂeﬂCTBBHHOCTB H
H3MCHYHUBOCTb OPraHUu3MOB

https://m.edsoo.ru
https://resh.edu.ru




https://skysmart.ru

https://foxford.ru

https://uchi.ru
https://www.yaklass.ru

https://interneturok.ru

https:/fipi.ru

Cenekuus opranu3mMoB. OCHOBBI | 3
OMOTEXHOIOTHH

https://m.edsoo.ru

https://resh.edu.ru

https://skysmart.ru

https://foxford.ru

https://uchi.ru

https://www.yaklass.ru

https://interneturok.ru

https://fipi.ru

Hroro: 34 yaca

11 KJIACC

Tema/paznen

KoaunuecrBo yacos

Hcnoaszopanue 0P, IIOP

IBOJIIOIIHOHHAS OMOIOIHS

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vyaklass.ru
https://interneturok.ru

https://fipi.ru

Bo3unkHOBEHHE H Pa3BHUTHC JKHU3HH Ha 3emne

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.yaklass.ru
https://interneturok.ru

https://fipi.ru

OpraHu3msl 1 OKpyKarowas cpeaa

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru

https://fipi.ru

Coo0111ecTBa H IKONOTHYECKHUE CHCTEMBI

10

https://m.edsoo.ru
https://resh.edu.ru
https://skysmart.ru
https://foxford.ru
https://uchi.ru
https://www.vaklass.ru
https://interneturok.ru

https:/Aipi.ru

Hroro: 34 gyaca




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

JlaTa npoBeaenus

Ne Tema ypoka e bakT
Pa3jen 1. buosorus kak nayka (3 4)

1 buonorus B cucremMe HayK

2 CrapToBas THarHOCTHKA

3 AHannu3 cTapTOBOM MHArHOCTHKHA. METObI TO3HAHUS KUBOH
npuposl. [Ipaktideckas padora Ne 1 «cnonb3oBanue
pa3IMYHbBIX METOJI0B NPU U3Y4EHUU OHOJIOTHYECKUX 00HEKTOBRY
Pa3nen 2. /KuBble cucTeMbl H MX opranuzanus (1 9)

4 | bBHONOrUYeCKHUe CUCTEMBI, MPOLECCHI U UX U3YYEHHE
Pazgen 3. XuMuuyecKHii cocTaB H cTpoeHUe KIeTKH (7 1)

5 XHUMHYECKHH cOCcTaB KJIETKH. Boia U MUHEpabHBIE COTH

6 benku. Cocras u cTpoeHHe OeJIKOB

7 depmeHThl — OHONIOrHYecKne Karanu3aTopsl. JlaboparopHas
pabora Ne | «M3ydeHue KaTaIMTHYECKOW aKTHBHOCTH (DEPMEHTOB
(Ha mpuMepe aMHIIa3kl UIIH KAaTalas3bl)»

8 Yrnesoapl. Jlvnuas

9 Hyxkneunossie kucinotsl. ATO

10 | Mcropus u MeTombl H3ydeHHs KaeTkH. Kiterounas teopus. Kmetka
KaK I11eJI0CTHAs KUBasi CHCTEMa

11 | Crpoenue sykapuotnieckoi kietku. JlabopatopHas padota Ne 2
«M3yueHne cTpoeHus KIETOK PACTEHUI, JKHBOTHBIX, TPHOOB U
OakTepHii 0] MUKPOCKOIIOM Ha IOTOBBIX MHKpOIpenapaTax u ux
OINMHUCAHUEY
Paszjnen 4. ’KuznenesiteJIbHOCTD KJIeTKH (3 1)

12 | ObMeH BeniecTB HIIM METa00JIH3M

13 | ®oTocuHTE3. XEMOCHHTE3

14 | DHepreTH4ecKuii 0OMeH
Pazgen 5. PasMHo:KeHHe M HHAMBHAYAJLHOE PA3BHTHE
OprauusMoB (8 u)

15 | JKu3HeHHBIN MK KIeTKH. Jlenenne KieTku. MUTO3.
JlaGoparopnas pabora Ne 3 «HaGnroaeHne MuTO3a B KIeTKax
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MHKPOIIpENapaTax»

16 | buocunrtes Oenka. Peakius MaTpH4HOTO CHHTE3a

17 | Tpancasius — OnocuHTE3 OENKa

18 | Heknerounsie popMbI )KM3HU — BUPYCHI

19 | ®opmbl pa3MHOKEHUS! OPraHU3MOB

20 | Meiio3

21 | ObpazoBaHKe U pa3BUTHE MOMOBBIX KIeTOK. OIIIOI0TBOPEHHE.
Jlaboparopuas padota Ne 4 «3yueHne cTpoeHUs MOMOBBIX KIETOK
Ha rOTOBLIX MHKpOIIpenapaTax»

22 | MnauBuayaqpHOE pa3BUTHE OPTAaHU3MOB
Pa3nen 6. HaciiencrBeHHOCTHh H H3MEHYMBOCTH OPraHu3MoB (9
4)

23 | 'enetnka — HayKa 0 HACIEACTBEHHOCTH U H3MEHYHUBOCTH

24 | 3akOHOMEPHOCTH HACJI€I0OBaHUS MTPHU3HAKOB. MoHOrHOpHIHOE
CKpeIIMBaHHe

25 | AurnbpuaHoe cKpelMBaHue. 3aKOH HE3aBUCHMOTO HACIIE10BaHUs
OPU3HAKOB

26 | CuenieHHOe HacleA0BaHUEe pu3HaKoB. JlJaboparophas paboTa Ne

5 «M3yueHue pe3ynbTaToB MOHOTHOPHIHOTO M TUTHOPHIHOTO




CKpCIUMBaHU Y 1po30(uIIbl HAa TOTOBBIX MUKpONpEnaparaxy

27 | I'enernka nona. HacnegoBanue mpHU3HAKOB, CHEIUIEHHBIX C TIOJIOM

28 | UsmenunBocTh. HenacnencTeHHas u3MeHYMBOCTh. JlabopaTtopHas
pabdota Ne 6. M3yuenne MoanpuKarimioHHON H3MEHUYHBOCTH,
[IOCTPOEHHE BAPHALIHOHHOIO psiJla U BapHALlMOHHOM KPUBOM»

29 | HacnencTBeHHas M3MeHUHBOCTE. JlaboparopHas pabota Ne 7.
«AHaIN3 MyTalUil y 1po30¢uiibl Ha TOTOBBIX MUKPOITpEnaparax

30 | I'enetnka yenoBeka

31 | UrtoroBas koHTpoabHas padoTa
Pa3nen 7. Cenexkuusi opranu3moB. OcCHOBBI OHOTeXHOJI0rHH (3
)

32 | AHaiM3 UTOrOBOM KOHTPOJIbHOH paboThl. CeneKlnsa Kak HayKa u
poIeCC

33 | MeToapl M JOCTHXKEHHS CEJIEKIIMU PACTEHHH M JKUBOTHBIX

34 | BHOTEXHOJI0rHA KaK OTPaCb NPOU3BOICTRA

Hroro: 34 yaca

11 KJIACC

Ne Tema ypoxa Jara npoBeneHus

1J1aH daxr

Pazaen 1. Ipoaionnonnas 6moaorus (10 4)

1 DBOJIIOLMSA U METO/IbI €€ HU3YUEHHUS

2 | Ucropus pa3BuTHs NpeACTABICHHI 00 IBOTHOIHH

3 | CrapToBasi TuarHOCTHKA

4 | Ananu3 cTapTOBOH JUArHOCTHKH. MHKPO3BOIIOLHS

5 | lonmynsanus Kak d7eMeHTapHas €IHHHLA BHIA U YBOIIOLHH.
Jlaboparopunas padora Ne 1 «CpaBHeHue BHJIOB 110
MOP(OIOrHYECKOMY KPUTEPHION

6 | JABmxkymue cuiibl (31eMeHTapHble (PaKTOpbl) IBOIIOLHH

7 EctecTBenusiii 0Tb0p 1 ero hopMsl

8 | Pe3ynpTaThl 9BOMIONHH: IPHCIIOCOOTIEHHOCTh OPTaHU3MOB H
BugooOpazoBanue. Jlaboparopuas padbota Ne 2 «Onucanue
HPUCIIOCOOICHHOCTH OpraHu3Ma U e€ OTHOCHTEIILHOIO Xapakrepay

9 | HampaBneHus 1 myTH MaKpOdBOIIOIHH

10 | HeoOpatuMOCTh 3BONIIOIHH
Pa3nen 2. Bo3HMKHOBeHHe U pa3BUTHE KU3HH HA 3emuie (9 1)

11 | Mcropus xu3HHM Ha 3eMiie U MeTo/ibl €€ u3ydeHus. [unoress
NPOMCXOXK/IEHUS )KU3HH Ha 3emiie

12 | Pa3BuTHe 5kU3HU HA 3eMJIIe 110 9PaAM H [IEPHOAAM

13 | OcHoBHbIE FTalbI 3BOJOLMH PACTUTEIBHOIO U 3 KMBOTHOI'O MHpA.
[MpakTHueckas pabota Ne 1 «M3yueHne UCKOTIAEMBIX OCTATKOB
PACTeHHI W )KUBOTHBIX B KOJUIEKITUSIX)

14 | CoBpeMeHHas cHCTEMA OPraHU4YeCcKOro MUpa

15 | DBoarouus yenoBeka (aHTPONOreHes)

16 | ABmkyue cuiibl (akTopbl) aHTpOIOreHes3a

17 | OcHOBHEIE CTaHH dBOJIOIMH YeTOBEKa

18 | Yesopeueckue packl M IPUPOIHBIE aJANTAIIMH YEJOBEKA

19 | O606menue no teme «BO3HUKHOBEHHE W PAa3BUTHE KU3HH HA
3emien
Pazgen 3. Opranusmsl U OKpy:kKawmas cpeaa (5 1)

20 | DKOJIOrUs KaK HayKa

21 | Cpeabl 0OUTaHUS M SKOJIOrHYECKHE (PAKTOPbI

22 | Abuornueckue daxtopsl. Jlaboparopras pabora Ne 3.

«Mopdonoruyeckue 0cOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT




obutanus». Jlaboparopuas pabora Ne 4. «Bnusinue ceera Ha poct
¥ Pa3BUTHE YEPEHKOB KOJIEYCa»

23 | buornueckue GakTopbl

24 | Dxonmoru4eckue XapakTepUCTHKH monymauuu. [Ipaktudeckas
pabota Ne 2 «[Toacyér IIIOTHOCTH NOMYJISLMI Pa3HBIX BU0B
pacTeHui»
Pazgen 4. CooluiecTBa u 3xoJ1orudeckue cucremsl (10 4v)

25 | CoobmiecTBa OpraHU3MOB — OHMOIICHO3

26 | DKONOTHYECKHE CUCTEMBI (IKOCHCTEMBI)

27 | OCHOBHBIE MTOKA3aTEIH 3KOCHCTEMbI. DKOJOTHUECKHE MHUPAMMUIBI.
CpoiicTra 3xocHucTeM. CyKueccus

28 | IlpupoaHbIe IKOCHCTEMBI

29 | AHTPONIOTEHHBIE YIKOCHCTEMBI

30 | buochepa — rinobanbHas skocucTeMa 3eMIIH

31 | 3akoHoMepHOCTH cyuiecTBOBaHus Ouochepbl

32 | YenoBeuecTBo B Onochepe 3emu

33 | MToroBas koHTpoabHas padboTa

34 | AHaiM3 UTOrOBOM KOHTPOIbHOH padoThl. CoCylIecCTBOBaHUE

IOPHUPOJIBI U YEJIOBEUECTBA

Hroro: 34 yaca




