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IHOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke nporpamMmsl 0 OMOJIOTMH TEOPETHUECKYIO OCHOBY ISl ONpPEAEIECHUs MOAXO0/10B
K (OpPMHPOBAHHUIO COJAEP)KaHUS ydyeOHOro mnpeamera «buonorus» cocTaBUIM: KOHLENTYalbHbIE
nosoxkeHnss ®I'OC COO o B3auMO0OYCIOBIEHHOCTH ILI€JIeH, COAEpKaHUs, pe3ylIbTaToB OOyUeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKM BBITYCKHHUKOB, IOJIOKEHUS 00 OOHMMX LEIsIX M MpHHLUIAX,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI cpenHero olmiero oOpa3zoBanus B Poccuiickoii
deneparyi, a TaKXkKe MOJIOKEHUs 0 cnenuduke OHoI0ruy, e€ 3HaueHUH B TTO3HAHUM JKUBOM MPHUPOJIBI U
o0ecriedyeHnr CYIIECTBOBaHMSA dYeloBeueckoro obOmiectBa. CoOriacHO Ha3BaHHBIM  IIOJIOKEHUSIM,
OIpe/iesIeHbl OCHOBHBIE (DYHKILIUH MPOrpaMMbl II0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo OwosiorMu NA€T TpEACTaBICHHE O Wensix, o0 oOmel crparermu OOy4YeHHS,
BOCIIUTaHMUsI M pa3BUTHS OOydaIOLIMXCS CpelIcTBaMM yuyeOHoro mpeamera «buonorus», ompenenser
00s13aTebHOE MPEIMETHOE COJAEpKAHHUE, €ro CTPYKTYpYy, pPacHpeleleHHe MO paslenaM U Temaw,
PEKOMEHAYEMYIO TOCIIE0BATENIbHOCTh U3YyUeHHUs y4eOHOro MaTepuaia ¢ yY4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKM 00pa30BaTENIbHOIO IPOLIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yJaromuxcs.

B nporpamme no OuoOJIOTMH TaKK€ YYWUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTarpeIMEeTHbIM U MIPEIMETHBIM pe3ysbTaTaM o0yyeHUs B (POPMUPOBAHMHM OCHOBHBIX BHJIOB yueOHO-
MO3HABATENIBHON  JIEATENbHOCTH/YUeOHBIX JIeHCTBHI OOYydYalOMMXCSl IO OCBOCHHUIO COJEPKAHHS
OMOJIOTNYECKOTr0 00pa30BaHuUs.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30Bblii ypOBEHb) pEaTU30BaH HPHUHIIUII
IIPEEMCTBEHHOCTH B U3y4eHUH OHOJIOTHY, Oaroapsi 4eMy B Hell MpOCMaTpUBAETCs HAIIPABICHHOCTb Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX ¢ (POPMUPOBAHMEM €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS, IICHHOCTHBIX
OpPHEHTALMH JINYHOCTH, SKOJIOTMYECKOTO MBILIUICHUs, MPEACTaBICHUN O 30pOBOM 00pa3e >KU3HU U
OepeXHbIM OTHOIIEHHEM K OKpy’Karoleil mnpupogHoid cpene. Ilostomy Hapsay ¢ u3yuyeHUEM
00111€0MO0IOrNYECKUX TEOPH, a TaK)Ke 3HAaHUI O CTPOEHUH >KMBBIX CHCTEM PA3HOIO PaHIa M CYIIHOCTH
OCHOBHBIX TPOTEKAIOUIMX B HHUX IHPOLECCOB B MporpaMMe MO OHOJOTMM YAEJIEHO BHUMaHUE
MCIIOJIb30BAaHUIO MTOTYYECHHBIX 3HAHUHI B MOBCEAHEBHOM XU3HU Ul PEUICHUs PUKIAIHBIX 337a4, B TOM
qucie: NpoQUIAKTUKM  HACJIEACTBEHHBIX  3a00J€BaHUIl  4YENOBEKa,  MEAMKO-T€HETHYECKOTO
KOHCYJIbTUPOBAHMsI, OOOCHOBAaHMS 3KOJOIMYECKH I€JIecOO00pa3HOro TMOBEACHUS B OKpPY)KaroLIEi
IIPUPOJHOM cpele, aHaln3a BIMSIHUSA XO3SMCTBEHHOM JEATEIIBHOCTU YEJIOBEKa HAa COCTOSIHUE
IIPUPOJHBIX M MCKYCCTBEHHBIX HDKOCHCTEM. YCHWJIEHHWE BHUMAaHMs K INPUKIAAHON HANpaBICHHOCTU
ydgeOHOoro mnpenMera «bHOJOTHS» TMPOJUKTOBAHO HEOOXOAMMOCTBIO OOECTeUeHHsT YCIOBHUA st
pelieHusl OJHOM W3 aKTyaldbHBIX 3aJad IIKOJIBHOIO OHOJOTMYECKOro o0Opa3oBaHUs, KOTOpas
npeanonaraer (GOpMHUpPOBaHHE Yy OOYYAIOIIUXCS CIIOCOOHOCTH aJamnTUPOBAaThCS K HM3MEHEHHSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buomoruss Ha ypoBHe cpenHero ooOmero oOpa3oBaHUS 3aHMMaeT BaxkHoe wmecto. OmHa
obecreurBaeT (OPMHUPOBAHUE Yy OOYUYAOLIMXCS MPEICTABICHUH O HAyYHOH KapTHHE MHpa, PacIIUpseT
u 000011aeT 3HaHUS O KMBOH MPUPOJE, €€ OTIMYUTENBHBIX MPHU3HAKAX — YPOBHEBOH OpraHU3aIlH H
HBOJIOLMM, CO3MAaET YCIOBUSA JUIA: I[IO3HAHMUSA 3aKOHOB JKMBOM NpHUponbl, (HopMupoBaHUS
(YHKIMOHATBLHON TPAaMOTHOCTH, HAaBBIKOB 37I0POBOTO M 0€30IacHOTO 00pasa >KU3HU, SKOJOTHYECKOTO
MBILLJICHMS], IEHHOCTHOTO OTHOILIEHUS K )KMBOU ITPUPOJE U YETIOBEKY.

Bonbioe 3HaueHne OWMONOTHS MMEET TaKKe JUIsl PELICHHS BOCIUTATENBHBIX M Pa3BHBAIOIIUX
3ajjay  cpeAHero oOmiero oOpa3oBaHus, colManu3anuu oOyuaromuxcs. M3ydenue Ouosoruu
obecrieynBaeT  ycloBHs s (OPMHPOBAHMS  MHTEIUICKTYQIbHBIX, KOMMYHHKAIIMOHHBIX U
MH(POPMALMOHHBIX HABBIKOB, ICTETUYECKOM KYJIBTYpBI, CIIOCOOCTBYET HMHTErpalud OHOJIOTHYECKHUX
3HAaHUH C TPEACTaBICHUSMH M3 APYTUX YYEOHBIX IPEIMETOB, B YacCTHOCTH, (HU3UKH, XUMHUH H
reorpaguu. Ha3BaHHbIe MOJOXKEHUA O NpeAHa3HaYeHUU ydeOHOro mpeamera «bHOJOrHsD» COCTaBUIM
OCHOBY JUIS OIpEICJICHUS] TMOIXOAOB K OTOOPY H CTPYKTYPUPOBAaHHUIO €ro  COJCpIKaHUs,
IIPEJCTABICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.



Otb6op coxmepxkanust yueOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYypOCOOOPa3HOTo MOAX0/1a, B COOTBETCTBUH C KOTOPBHIM 00yYarouecs J0JKHBI OCBOUTh
3HAHUS U YMEHUS, 3HauuMble Uid (OpMHUpOBaHUS OOIIEH KyJNbTYphl, OMNpEACsIoIre aJeKBaTHOE
MOBE/ICHNE YeJIOoBEeKa B OKPY’KalolLIell MPHUPOIHOI cpelie, BOCTPEOOBAHHbBIE B MOBCEIHEBHOM >KU3HU U
NPaKTUYeCKON JedarenbHOcTH. (Ocoboe MecTo B 3TOW CHUCTEeME 3HAHUH 3aHUMAIOT HIIEMEHTBI
CoJiep’KaHusl, KOTOpbIe CIyXaT OCHOBOM [Isi (OPMHUPOBAaHUS TMPEACTABIECHUII O COBPEMEHHOMN
€CTeCTBEHHO-HAyUYHOW KapTUHE MHpAa U I[IEHHOCTHBIX OpPHUEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX
ryMaHHU3aluu OMOJI0rH4ecKoro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEp)KaHMs ydyeOHOro Marepuaja B IMporpaMmMe 10 OHOJIOTUH
OCYIIECTBJIEHO C YUYETOM NMPHOPUTETHOTO 3HAYCHHUS 3HAHUU 00 OTIUYUTEIBHBIX OCOOEHHOCTSIX JKMBOU
IPUPOBI, O €€ YPOBHEBOW OpPraHU3alMM U BOJIIOLMHU. B COOTBETCTBUM € 3TUM B CTPYKTYpe yueOHOTo
npenMera «buosorus» BbIIENEHBl CIENYIOIIUE cojepKaTelbHble JUHUU: «buonorus kak Hayka.
Metoabl HayuyHOro mosHaHus», «Kierka kak Ouonorndeckas cucremay, «OpraHusm —Kak
Oumonornueckas cuctema», «CucrtemMa W MHOTO0Opa3ue OPraHUYeCKOro MHPa», «IBOIIOUUS >KUBOU
PUPOJBD, «IKOCUCTEMBI U IPUCYLINE UM 3aKOHOMEPHOCTH.

Ilenp wu3yuenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJCHUE
00y4aroluMHUCs 3HAHUAMU O CTPYKTYPHO-(D)YHKIIMOHAJIBHOW OpPraHM3alMU >KUBBIX CHUCTEM pa3zHOIro
paHra u npuoOpeTeHre YMEHHM HCIOJIb30BaTh 3TH 3HAHUS U1l TPAMOTHBIX JACHCTBUN B OTHOIIEHHUU
00OBEKTOB >KMBOM MPUPO/IBI U PEIICHUS Pa3IMYHBIX KU3HEHHBIX POOIEM.

Hoctmxenne 1nenu wu3ydeHust yuyeOHoro mnpeamera «buonorus» Ha 06a30BOM  ypOBHE
o0ecreyrBaeTcs pelIeHrueM CIelyoIuX 3a1au:

OCBOEHHE O0O0yYaroIIMMHCS CHCTEMbl 3HAHMW O OWOJIOTMYECKHUX TEOpHUSX, YUEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUiIaX, CIyXKal[MX OCHOBOH Ui (JOPMHPOBAHUS INPEICTaBICHUI O
€CTECTBEHHO-HAYYHON KapTHHE MHpa, O METOJIaX HAy4yHOro MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U
O0COOEHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allMHM, BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEOBAHUAX B OUOJIOTHH;

dopmupoBaHue y OOydYalOIUXCA IO3HABATENbHBIX, HWHTEUIEKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Mpoliecce aHaau3a JJaHHBIX O MyTSIX pa3BUTHUS B OMOJIOTUU HAYYHBIX B3IJISIIOB, UICH U
MOJIXOJI0B K M3YUEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy oOydaromuxcs oOumeil KyiabTypbl, (PyHKIHOHAJIBHON TI'PaMOTHOCTH, pa3BUTHE
YMEHUH OOBSICHATH U OLIEHUBATh SIBJICHUS OKPY’KAIOIIEr0 MUPA KUBOW MPUPO/IbI HA OCHOBAaHUU 3HAHUI
Y OTIBITA, MTOJyYEHHBIX IPU U3yYEHHH OMOJIOTHH;

¢dbopmupoBaHue y 00ydaroUIMXCsl YMEHUHM MIUTIOCTPUPOBATh 3HaUe€HUE OMOJIOTMUECKUX 3HAHUHM B
MIPAKTUYECKON JeSITEIbHOCTH 4YeJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHiA;

BOCHHUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTU T[IO3HAHHS YEJIOBEKOM JKMBOW MPUPOJBL,
HE0O0X0/IMMOCTH OEpe’KHOro OTHOLIEHHS K HeHl, COOMIOJEHUS 3TUYECKUX HOPM HpU IPOBEIECHUH
OMOJIOTUYECKHUX HCCIICIOBAHUH;

OCO3HaHME IIEHHOCTHM OHOJOTMYECKUX 3HAHMM JJIs TOBBILIEHUS YPOBHS SKOJIOTMYECKOMN
KYJBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE TMPUOOPETEHHBIX 3HAHMA M YMEHUH B TOBCEAHEBHOW JKU3HU [UIsI OLIEHKH
MOCJIEACTBUIM CBOEH AEATEIbHOCTU MO OTHOUIEHMIO K OKpY’KaloIllel cpeiie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOII0IeHNE Mep MPODUTAKTUKU 3a00JIeBaHUH.

B cucreme cpennero obOmiero oOpasoBanusi «buosnorums», m3ydaemas Ha 0a30BOM YpOBHE,
ABIAETCA O00S3aTelNbHBIM YYEOHBIM MPEAMETOM, BXOISAIIMM B COCTaB NpeaMETHOW o0nactu
«EcTecTBEHHO-HAyUYHBIE TPEIMETHDY.

Jnst uzydyenus Ouoioruu Ha 0a30BOM YpPOBHE CpeQHEro o0Iiero o0pa3oBaHHsI OTBOIUTCS 68
yacoB: B 10 knacce — 34 gaca (1 yac B Henenmto), B 11 kinacce — 34 yaca (1 yac B Hezlenio).



COAEPKAHUE OBYUEHUA

10 KJIACC

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMM C OOILIECTBEHHBIMH, TEXHUYECKHUMH U APYTUMU
€CTCCTBCHHBIMU HayKamH, GuiIocopuei, 3TUKOW, JCTCTHKOW © TpaBoM. Poib Owuonornu B
(GbopMUPOBaHUN COBPEMEHHOM Hay4YHOH KapTUHBI Mupa. CuctemMa OMOIOTUYECKUX HayK.

MeToapl NMO3HAHUSA JKUBOM MpUpPOAbl (HAOIIOJAEHHE, OSKCIIEPUMEHT, OIMCAaHUE, H3MEpEHHUE,
KiaccuduKanus, MoJeIUPOBaHNEe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuk.

Tabnuue! U cxeMbl: «MeTo bl TO3HAHUS )KUBOW IPUPOJIBIY.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

IIpakTnueckast pabora Ne 1. «Mcnonb3oBaHuMe pas3iW4YHBIX METOAOB IIPU  HU3YyYEHUU
OMOIOTHYECKUX 0OHEKTOBY.

Tema 2. ’KuBble cMcTeMbI U X OPraHU3aIUs.

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHus: Onosnoruud. OTINYUE KUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOJIBI.

CpoiicTBa 6MOCHCTEM M HX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OMOCUCTEM: MOJEKYJISAPHBIMH,

KJICTOYHBIH, TKaHEBBIN, OpraHU3MEHHBIH, MONYJIALIMOHHO-BUI0BO, HKOCHUCTEMHBIN
(6roreoneHOTHYECKHI ), OMOC(EPHBI.
JleMoHcTpanum:

Tabnune! u cxembl: « OCHOBHBIEC TPU3HAKH KU3HI», « Y POBHH OpraHU3alliu >KUBOU IPUPOJIBI.

Oo6opynosanue: Moaens Monekyssl JJHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTAB KJIETKH. XUMUYECKUE IEMEHTHI: MaKpPO3JIEMEHThI, MUKPOAJIEMEHTHL. Boaa
1 MUHepajbHbIC BEIIECTBA.

@OyHKIMH BOABI U MUHEPAIbHBIX BELECTB B KieTke. [lognep:kanne ocMoTHYeCcKOro OaaHca.

benku. CoctaB u ctpoeHue OenKoB. AMHUHOKUCIOTBI — MOHOMEpHI OenkoB. HezameHnumbie u
3aMEHUMBIC AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYPBI OEIKOBOH MOJIEKYJIBI
(mepBUYHas, BTOpUYHAs, TPETUYHAs U YETBEPTUYHASA CTPYKTypa). XUMHUYECKHE CBOMCTBA OEJIKOB.
buonornueckue GpyHKInUU OEIKOB.

@®epmenTsl — Ouonornueckue KaraiauzaTopel. CrpoeHue ¢depMeHTa: aKTHBHBIA LEHTP,
cyoctparnas crenuduunocts. Kopepmentsl. Burtamunbl. OTnuuns (pepMEHTOB OT HEOPraHHMYECKUX
KaTaJgn3aTopOB.

YrneBoapl: MoHOcaxapuabl (TIIOKO3a, pub0O3a ¥ JIe30KCHpHO03a), Iaucaxapuibl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxmal, TIIMKOreH, LeJUTo03a). buonoruueckue GyHKIUU YIII€BOOB.

Jlunuael: Tpurnmuuepuasl, ¢ochomunuapl, crepouasl. ['mapodunbHO-THAPOYOOHBIE CBOHCTBA.
buonoruueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCJIKOB M JIMIMIOB KaK HCTOYHUKOB
SHEPIUHU.

Hykneunoseie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEpHl HYKJIEHHOBBIX KHCJIOT.
Crpoenue u pynkiun JJHK. Crpoenue u ¢pynkuun PHK. Bunst PHK. AT®: ctpoenue u pyHKIMH.

[utonorust — Hayka o kjieTke. Kierounas Teopus — mpuMep B3aUMOJICHCTBUS HeH U (PaKTOB B
HAy4HOM IT0O3HAHUU. METO/1bl U3yUeHUs KIETKH.

Knerka kak menmoctHas >kuBas cuctema. OOuiume NpU3HAKU KJIETOK: 3aMKHYTash HapysKHas
memOpana, mosekyisl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OeJka.

Tunel  KJIETOK:  dyKapuoTHdeckas U mpokapuoTuueckas. OcoOEHHOCTH  CTpPOEHUs
npokapuoTuyeckon kieTtku. Kierounas crenka Oakrepuil. CTpoeHHE SYKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAJIUKC, WX (QYHKIIHH.
[Tnazmatudeckass MemOpana, € cBoiictBa u ¢yHKuu. [luTomnmazmMa wu € OpraHOUbL
OnnomemOpannbie opranouasl kieTku: OIIC, ammapar [onbmxu, nuzocombl. IloyaBTOHOMHBIE
OpraHoufbl KJIETKH: MUTOXOHJApUH, IacTUibl. lIpomcxoxkneHne MHUTOXOHApUN M IiacTHl. Bumbl
wiactug. HemeMOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIETOUYHBIN LEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. DYHKIIUU OpraHOUIOB KIETKU. BKilroueHus.

Anpo — perynsTopHbli 1eHTp KieTku. CTpoeHHe sapa: siaepHas 00004YKa, KapHuoIuia3ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KJIETKE.

JdemoHcTpaumnu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsanu, M. Illneiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHrne XMMAYECKUX 3JIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabnuue! u cxemsl: «llepuoanueckas Tabauna XUMUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbI», «buocunTe3 Genka», «CTpoeHne Mosekynbl Oenka», «Ctpoenue depmenray, «HykienHoBbIe
kuciotel. JJHK», «Ctpoenne monekynbl AT®», «CTpoeHHe 3yKapuOTUYECKON KIETKW», «CTpoeHue
JKUBOTHOM KJIETKW», «CTpOeHue pacTUTEIbHOW KIETKW», «CTpOEHHE NPOKAPHUOTUYECKOW KIETKHY,
«CtpoeHue sapa KIETKN», « Y TIeBOAb, «JIunuap.

OOopynoBaHue: CBETOBOM MHKPOCKOIN, OOOpPYJOBaHUE [UIs MPOBEACHUS  HAOJIOICHHIA,
M3MEpEHUIl, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATIbHBIX KIETOK.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlabopartopnast pabota Ne 1. «M3ydeHne KaTaIuTHYECKON aKTHBHOCTH ()epMEHTOB (Ha MpUMEpe
aMuiIa3bl WIKA KaTajla3bl)y.

JlaGopartopnast pabora Ne 2. «M3yueHue cTpoeHuUst KIETOK PaCTEHUH, )KUBOTHBIX M OaKTEPUH MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENapaTax U UX ONUCAHUEN.

Tema 4. ZKusHeneATeJIbHOCTD KICTKH.

OOMeH BelecTB, WIM METa00au3M. AcCCUMUIIALUS (IUIACTUYECKHH OOMEH) M JAMCCUMUIISAIUS
(oHEepreTUYecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadoar3ma. Poib 3aKOHOB COXpaHEHUS
BEIIIECTB M SHEPIHH B IOHUMaHUU METa00IM3Ma.

Tunsl oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Poib pepMeHTOB B 0OMEHE BEleCTB U
IIPEBPALIEHUY SHEPTUU B KIIETKE.

®dortocuntes. CBeroBas u TeMHOBast ¢a3bl poTocuHTe3a. Peakuuu gorocunresza. 9¢dp¢heKTUBHOCTh
¢dorocunTesa. 3HaueHne (HPOTOCHUHTE3a IS )KU3HU Ha 3emiie. BiusiHue ycnoBuii cpesl Ha (poTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3Upyolue 0akTepuu. 3HaUeHHE XeMOCHHTE3a JUIsl )KU3HU Ha 3eMle.

DOHepreTudeckuii oOMeH B kieTke. PacuieruieHne BelIecTB, BBIJEICHHE U aKKyMYJIHMpPOBaHUE
SHEPIUu B KIETKe. DTalmbl SHepreTnyeckoro oomena. I'nmukonus. bpoxenue u ero Buasl. Kucinopoanoe
OKHCIIEHHWE, WM KJIeTouyHoe JpixaHue. OkxwucnutenbHoe QochopunupoBanue. IPGPEeKTHUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakuun matpuuHoro cuntesa. I'enernueckas unpopmanus u JIHK. Peanuzanust reneruueckoi
uHpopManuu B kieTke. ['eHeTnueckuil Koa u ero cBoictBa. Tpanckpunius — MaTpuunblid cunte3 PHK.
Tpancnsuus — 6uocunres 6enka. Dtansl TpaHcaauuu. Konuposanue amuHokuciot. Pons pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (. M. VBaHOBCkuii).
OCOOEHHOCTH CTPOEHHUS U KU3HEHHOTO 1MKJIA BUpYcoB. bakrepuodaru. bone3nu pacteHuid, )KUBOTHBIX
U 4eJOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummynonedunura uvenoseka (BUY) — Bo3Oyaurens
CIIMa. OOpatHast TpaHCKpUIILMs, peBepTaza M uHTerpasza. IIpodmiaktuka pacrnpocTpaHeHHUs
BHUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konbnos, /1. . UBanosckuit, K. A. Tumupsizes.



Tabmuupl u cxembl: «Tunbl nuTaHus», «Metabonuzmy», «MUTOXOHIAPHSY, «IHEPreTHUUECKUM
obmen», «Xmoporacty, «Porocunrtesy», «Ctpoenue JJHK», «Ctpoenue n GyHKIMOHUPOBAHUE T'CHAY,
«Cunre3 6enkay, «I'enernueckuit kon», «Bupyce», «bakrepuodarm», «CTpoeHHne U )KU3HEHHBIN UK
Bupyca CIIN/1a, 6axtepuodaray, «Pemmukarms JJHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenue JIHK u Tpanckpunmusy, «buocunre3 Oemnkay,
«CTpoeHue KiIeTkn», Mofenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHE U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1WKI, WM JKU3HEHHBIM 1[MKI KieTku. HWHrepdaza wu  wmuto3. IIporeccsr,
npoTekaromue B uutepdase. Perumkanus — peakuus marpuyHoro cuaresa JJHK. Ctpoenue xpomocom.
XPpOMOCOMHBIN HAOOp — KapuOTHUIL. JIMIUIOUIHBIA W TaIIOMIHBIA XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[uronornyeckre OCHOBBI PA3MHOKEHHUS U UHJIMBUIYaJIbHOTO Pa3BUTHSI OPTAHU3MOB.

[enenne xmetkn — muro3. Craguum muto3a. IIpomeccsl, mpoucxoasimue Ha pa3HbIX CTaIUAX
MHTO3a. BHOJIOrHYeCKUil CMBICT MUTO3A.

[IporpamMmmupyemas rudesb KIETKH — aromnTo3.

@opMBl pa3MHOXKEHHSI OpraHU3MOB: OECrojioe W IMOJOBOE. BHIBI 0Ecronoro pa3MHOXKCHHUS:
JIeJIeHHe HaJBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHHE, BETETaTUBHOE
pa3MmHokeHue. cKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JJIs1 CEJICKIIHUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Metioz. Cranuu meiiosa. [Iponeccel, mpoucxosume Ha cTaausx Meiiosa. [loBenenre XxpoMmocom B
Meiioze. Kpoccunrosep. buonornueckuii CMbICI M 3HAYEHUE Mei03a.

['amerorene3 — mporecc 00pa3oBaHUSA TOJOBBIX KIETOK Y JKUBOTHBIX. [lOJNOBBIE Kene3bl:
CeMEHHUKU U sn4yHUKU. OOpazoBaHuMe U pa3BUTUE IOJIOBBIX KIETOK — rameT (crepMaTo30u[,
SIMIIEKIIETKA) — CIiepMaToreHe3 U oBorene3. OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK M CIIePMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuTHE (OHTOreHe3). DOMOpHOHaNbHOE pa3BUTHE (IMOpHOreHes3). DTambl
AMOpPUOHANILHOTO PAa3BUTHSA Yy I[IO3BOHOYHBIX >KUBOTHBIX: JApPOOJEHHE, TacTPYJISLUs, OpPraHOreHe3.
[ToctomMOpuoHanbHOe pa3BuTHE. THUMBI  MOCTIMOPHOHATBHOTO PA3BUTHUSA: TPAMOE, HEMPIMOeE
(munHouHOE). BiusHME cpembpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE BBHI3HIBATH
BpPOXKJIEHHBIE YPOJICTBA.

Poct u pasButne pacrenuil. OHTOT€HE3 IBETKOBOIO PACTEHHS: CTPOCHUE CEMEHHU, CTauu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnmuer 1 cxembl: «DOpMbI Pa3MHOXKEHUS OpPTaHU3MOBY, «JIBOWHOE OMIIOJAOTBOpEHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHHE pacTeHHil», «JleneHue kieTku OakTepuii»,
«CTpoeHHEe TMOJOBBIX KIETOK», «CTpoeHue xpoMocombl», «Kierounsii uukm», «Pemnukauus JHK»,
«Mwuto3zy», «Meiio3y, «IIpssmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MICKOMUTAOIINX U YETTOBEKaY,
«OCHOBHBIE CTAaJIU OHTOTEHE3a.

O6opynoBaHue:  MHKPOCKON,  MHKpompenapaThl  «CrepMaTro30uasl  MIIEKOIUTAIOIIETOY,
«Siueknerka muekonuTaromero», «KapruokuHe3 B KJIETKax KOpeEIIKa JIyKa», MarHUTHas MOJEINb-
anmuinkanus «Jlenenne kinetkm», moaens JTHK, moxens Mmeradaznoit XpoMOCOMBEI.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «HaOmromeHwe MHTO3a B KJIETKaX KOHYHMKA KOpEIIKAa JyKa Ha
TOTOBBIX MUKpPOIpernapaTax.

Jlaboparopnast pabGota Ne 4. «M3ydyeHue CTpOeHHs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieacTBeHHOCTh U H3MEHYUBOCTH OPraHU3MOB.

[TpenMer u 3agauu TeHeTUKU. VcTOpus pa3BUTHs T€HETHKHU. POIb UTONOTHH U SYMOPUOIIOTUH B
CTAaHOBJICHUM Te€HETHKHU. Bkiaa poccHiCKUX M 3apyOeKHBIX YUEHBIX B pa3BUTHE T€HETHKU. MeTobl



TCHETUKH  (THOPUIOJIOTHYECKUH, IUTOTCHETHUYECKHH, MOJEKYJsIpHO-reHeTHYecKuii). (OCHOBHBIE
reHeTUYeCKre MOHATHUS. [ eHeThuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaxX CKpeIIMBaHUM.
3aKOHOMEPHOCTH HaCJEAOBaHUSl MPHU3HAKOB, yCcTaHOBIeHHBIE ['. Menaenem. MonoruOpumgHoe
CKpelIrBaHue. 3aKOH eIMHO-00pa3us ruOpuI0oB TepBoro nokoaeHus. [IpaBuno 1oMUHUPOBaHMS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel ramer. [loHOE M HENMOJIHOE JOMUHUPOBAHHUE.

Jurubpunnoe CKpEIMBAHHUE. 3aKoH HE3aBHCHMOTI'0 HacJIeIOBaHUs IIPU3HAKOB.
[{uToreHeTHueckue OCHOBBI  TUTHOPUIHOTO  CKpELIMBaHUs. AHalU3MpyIolllee CKpelldBaHUE.
Vcrnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUTSI OTIPE/ICTICHUSI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue Tpu3HakoB. Pabora T. Moprana mo cHermieHHOMY HacjeIOBaHHIO
reHoB. Hapy1ieHue crierieHusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKne KapThl.

I'enernka nosa. XpOMOCOMHOE OIpENENICHHUE TMoia. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble Opraau3Mbl. HacnenoBanue npu3HaKkoB, CHEIUVIEHHBIX C TIOJIOM.

N3menunBoCTh. BHIbI M3MEHUYMBOCTH: HEHACJEACTBEHHAss M HaclelICTBeHHas. Ponb cpenbl B
HEHACJIEJCTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKAa  MOAU(DUKAIIMOHHOM  W3MEHYMBOCTH.
BapuanuonHnslii psg v BapuanuoHHas Kpuasd. Hopma peakuum npusHaka. KonnuecTBeHHbIE U
KauecTBEHHbIEC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKALIMOHHONW U3MEHYMBOCTH.

HacnencTBenHas, WM TeHOTUINHYECKAst, N3MEHYUBOCTh. KOMOMHATHBHASI M3MEHUYHUBOCTh. Melio3
U TOJOBOM MpollecC — OCHOBAa KOMOMHATMBHOM HM3MEHYMBOCTH. MyTalliOHHAs HW3MEHYHBOCTb.
Knaccudukanus wmyrtanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa W TNPUYMUHBI MYTalUU.
MyTtarennbie (pakTopbl. 3aKOH TOMOJOTHYECKHX pPSIOB B HacleACTBEHHOW wu3MeHunBoctu H. U.
Basuiiosa.

BresaepHas Hac/I€ICTBEHHOCTh U U3BMEHYHUBOCTb.

I'enetuka 4enoBeka. Kapuorunm uyenoBeka. (OCHOBHbIE METOJbl TI'E€HETUKH YEJIOBEKa:
TrCHEAIOTUYECKUN, OJM3HEIOBbIN, ITUTOTEHETUYECKUM, OMOXUMHUYECKUN, MOJICKYJISIPHO-TEHETHUECKHI.
CoBpeMeHHOE OIpeeieHe TeHOTUNA: MOJHOT€HOMHOE CEKBEHHPOBAHME, T€HOTUIIMPOBAHUE, B TOM
yucie ¢ noMmompio [TIP-ananu3a.

HacnencrBennbsle 3a00jIeBaHHS 4YEIOBEKA: TIE€HHBIE OOJE3HH, OOJIE3HH C HACIEICTBEHHOM
[PEeIpacloIOKEHHOCTbIO, XPOMOCOMHbIE Ooje3Hu. CoMaTHdecKhMe U TeHepaTUBHbIE MYTallUU.
CrBonoBble KkieTkd. [IpuHIMIBI 370pOBOrO 00pa3a KU3HH, AUATHOCTHKH, MPO(DHUIAKTUKHA U JICUYCHUS
reHeTUYEeCKUX Oose3Heill. MenuKo-reHeTHYeckoe KOHCYJIbTHUPOBaHHE. 3HAYeHHE MEIULUHCKON
TeHETUKH B MPEJIOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeITOBEKA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepuxos, H. B. Tumodeen-
Pecorcknii, H. 1. BaBuios.

Tabnuiel 1 cxeMbl: « MOHOTHOPHIHOE CKPEUIMBAHUE U €r0 IUTOreHeTHYECKas OCHOBa», «3aKOH
paciieryieHusi ¥ €ero LUTOTeHeTHYecKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumaHoe
ckpemuBaHue»,  «lluTomornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpelMBaHUs»,  «Meio3y,
«B3auMmonelicTBue amienbHBIX T€HOBY», «['eHeTHuyeckue KapThl PAcTeHUM, KMUBOTHBIX U YEJIOBEKay,
«I"eneruka nomnay, «3aKOHOMEPHOCTH HAcIEAOBaHUs, CUEIJIEHHOTO C oJIoM», «KapuoTumnsel yenoBeka u
KHUBOTHBIX», «Buasl nsmeHunBocTH», «MonudukanronHas U3MEHUHMBOCTHY, «HacnenoBanue pesyc-
dakTopay, «['eHeTnka rpynn KpoBu», « MyTallmOHHAS] U3MEHUHUBOCTHY.

ObopynoBanue:  Mojaenu-ammiaukanuu — «MoHoruOpuaHoe — ckpemuBanue»,  «Hemomnnoe
JOMHHHUpOBaHHe», «Jlurubpumnoe ckpemmBaHue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapat «Jlpo3zoduna» (Hopma, MyTaruu GOpMbI KPBIITEEB U OKPACKHU Tela), repoapuii «I opox
ITIOCEBHOMY.

JlaGopaTopHble H MpaKkTHYeCcKHe padoThi:

Jlaboparopnas pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U AUTHOPUTHOTO
CKPEILMBAHUA y IpO30(UIIbI HA TOTOBBIX MUKpOIpENapaTaxy.

Jlaboparopuas pabGora Ne 6. «M3ydenne MoIu(MUKANMOHHOW W3MEHYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

Jlaboparopnas padota Ne 7. «AHanu3 MyTanuii y 1po30(UiIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.



[TpakTrueckas padota Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesexkunsi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Mpolecc. 3apoKICHUE CEJIeKIMU W AomecTukanus. Yuenwe H. .
BaBuioBa o0 1LeHTpaXx MPOUCXOXKIEHHS W MHOrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTpsr
MIPOMCXO0KICHUS TOMAIIHUX )KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKINH. MacCOBbIM 1 HHAUBUAYaTbHBI OTOOPHI B CETIEKIIMH PACTEHUI
1 KUBOTHBIX. OlleHKa 3KcTepbepa. bin3kopoacTBeHHOE cKpelluBaHue — UHOPUAMHT. YucTas JUHUS.
CkpemuBanue 4ucThiX JuHUi. ['ereposuc, ninm rubpunnas cuina. HepoacTBeHHOE CKpeUIMBaHHE —
ayropunuur. OtnanéHHas ruOpuamzanus U e€ ycmnexu. VCKycCTBEHHBIM MyTareHe3 M IOJydeHUe
MOJIMIUIONAOB. JIOCTHKEHMSI CEJEKIIUU PACTEHU, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buotexHosnoruss Kak oTpacib NPOU3BOACTBA. ['€HHas WHXEHepus. OTanbl CO3IAHUS
pexombunantHoit JIHK u TpancreHHbix opranusmoB. Kierounas mHxkeHepus. KieTouHble KyIbTYpHI.
MuKpoKIOHaIBEHOE Pa3MHOXEHUE pacTeHui. Knonnposanue BBICOKOMPOTYKTUBHBIX
CEeNbCKOXO035IICTBEHHBIX OPraHU3MOB. DKOJOTMUYECKHE W 3THUdeckue mpodineMbel. MO — renermuecku
MOAU(PUIIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBusnos, U. B. Muuypun, I'. I. Kapneuenko, M. ®@. IBaHOB.

Tabnunel 1 cxembl: kKapTa «L[eHTpbI MPOUCXOXKIEHUS U MHOT000pa3us KyJIbTYPHBIX PaCTECHUID,
«Ilopoapl AOMaNIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas THUOpHUIN3aLUsy,
«Pabotel akagemuka M. ®@. MBanoBay, «llomumaonaus», «O0beKThl OMOTEXHOJIOTHNY, «KieTodHbIC
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpynpoBaHuE U EPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJISDKHU IJI0Z0B M KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHHIA,
repOapuii «CeabCKOX035UCTBEHHBIC PACTECHUS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHbIE METOAbl W JOCTHMIKEHMSI CENEKLMHW pAcTeHUH W IKUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO (epMy, COpPTOUCHBITATEIbHBI YYacTOK, B TEIJIMYHOE
XO035ICTBO, J1aGOpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/IIONMOHHAS OHOJIOTHS.

ITpennocslIKu BO3HUKHOBEHUS HBOJIIOLIMOHHOW TEOpUHU. DBONIOLMOHHAS TEOpUs U €€ MECTO B
Ouosioruy. BiusiHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U JPYTUX HaYK.

CupnerenbcTBa 3BoMOLMU. [lameoHTONOrMUECKHE: TOCIEA0BATENBHOCTh IOSBICHUS BHUIIOB B
[AJICOHTOJIOTUYECKOM JIeTONUCH, NepexoiHble (opMbl. buoreorpapuueckue: CXOACTBO M pa3ivyue
¢bayH u pIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKUE: CXOACTBA M pa3yindvsg HMOPHOHOB DPA3HBIX BUAOB I103BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHbBIE, PYJUMEHTAPHBIE OPIaHbl, aTaBU3MBI.
MonexkyaspHO-OMOXMMUYECKHE:  CXOJACTBO  MEXaHU3MOB  HACJIEJCTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomonnonHas teopus Y. JlapunHa. [IpeanochUiKM BO3HUKHOBEHMS NapBUHU3MA. J[BHKyIIMe
CHJIBI HBOJIIOLMHM BHJOB 1O JlapBuHYy (M30BITOYHOE DPAa3MHOXKEHHE IMPH OrPaAaHHMYCHHOCTH PECYpPCOB,
HeomnpeaenéHHas U3MEHIMBOCTh, 00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus Boitorun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxposomronus. [Tomyanus kak equHULA BUIA U 3BOJIOLUY.

JBwxymue cuibl (PakTopbl) HBOJMIONMM BHIOB B Mpupoje. MyTanMOHHBIA THpouecc |
KOMOMHATUBHAs U3MEHYUBOCTb. [lony sMOHHbBIE BOIHBI U Apeil( reHoB. M3o0msamuus u Murpanus.

EcrecTBeHHbIi 0TOOp — Hanpassonuil paxkrop 3Bosroru. @OpMbI €CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3Bojouud. [Ipumepsl npucnocobieHuil y
Opranu3MoB. ApoMOp(O3bl U UANO-aJANTAIUH.

Bun wu BupooOpazoBanue. Kpurtepunm Buzma. OcHOBHbIE (GOpPMBI  BHUI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rHYecKoe.



MakposBomonusd.  PopMmbl  IBOJIOLMM:  (QUIETHYECKas, JUBEPreHTHas, KOHBEPIreHTHasd,
napaensHas. HeoOpatumMocTh 3BOTIOLNH.

[IponcxoxaeHne OT HECHELMAIU3UPOBAHHBIX NpeakoB. [Iporpeccupyromas cnenuain3anus.
AnantuBHas pajauanus.

JdemoHcTpaumnu:

[Moptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apeun, B. O. KoBanesckuii, K. M. bap, 3. ['ekkens,
®. Mrouiep, A. H. CeBeprios.

Tabmuubl n cxemsl: «Pa3Butue opraHmyeckoro mMupa Ha 3emie», «3apoAbIN ITO3BOHOYHBIX
KUBOTHBIX», «Apxeontepurcy, «Dopmbel O0prOBI 3a cymiecTBoBaHue», «EcTecTBeHHBIN OTOOPY,
«MHoroo0Opa3ue CcOpTOB  pacTeHui», «MHorooOpasue TOpPOA  KHUBOTHBIX», «llomymsmmy,
«MyTanuoHHass HW3MEHYUBOCTBHY, «Apomopdosb», «Waunoamanrammmy, «OOmas mereHepamusy,
«/IBmwxymue cuibl sBomouuny, «Kapra-cxema mapmpyrta myremectsust Y. Jlapsuna», «bopbba 3a
cyuiectBoBaHue», «lIpucrnocobieHHOCTs  opraHuzMoB», «['eorpaduueckoe BHIOOOpazOBaHUEY,
«DKOJIOTHYECKOE BU000Pa30BAHHEY.

O06opynoBaHMe: KOJJIEKIHMSI HACEKOMBIX C Pa3JIMYHBIMU THIIAMU OKPACKH, HA0OP MJIOJ0B U CEMSIH,
Koyekust «IIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJienb «OCHOBHBIC HAIIPABICHHS
IBOJIIOLUMY», 00BEMHAsE MOJIeNb «CTpOEHHE TOJJOBHOTO MO3Ta TO3BOHOUHBIX).

buoreorpaduyeckas kapra mupa, Kouiekuus «DopMbl COXpaHHOCTH MCKOMAEMBIX KUBOTHBIX U
pacTeHmit», Mozenp ammmkanus «llepekpéct Xxpomocom», BiaxkHble Ipemnaparel  «Pa3zBurne
HaceKkoMoroy, «Pa3BuTue nsarymku», Mukpornpenapar «/poszoduna» (Hopma, mytauuu GopMbl KPbUIHEB
Y OKpacCKH Teja).

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlaboparopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIIOTHIECKOMY KPUTEPHIOY.

JlaGopatopnas padora Ne 2. «Onucanue NpuCOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIBHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KU3HU HA 3emJie.

JloHay4HBIE IIPEICTaBICHUS O 3apOKICHUU XU3HU. HaydHple runores3sl BOSHUKHOBEHHS JKH3HU
Ha 3emJie: abuoreHe3 M MaHCHEpMUS. XUMHUYECKas HBOJIONUSA. AOHOTEHHBIH CHUHTE3 OPraHUYECKHUX
BEUIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTAJbHOE MOJTBEP)KJICHUE XUMHUYECKOW HBOJIOLHUU.
Hauanbnble stamel 6uosiornueckoil sBomonuu. I'mnoreza PHK-mupa. ®@opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIEeTKU. [IepBbie KiIeTku u ux sBosonus. PopMHUpOBaHHE OCHOBHBIX
TPy )KUBBIX OPraHU3MOB.

PazButue xxu3nn Ha 3emie no spaM u nepuoaam. Karapxei. Apxeickas U mpoTepo30icKas 3phl.
[Taneo3olickass 3pa M e€ mnepuoAbl: KeMOPHHCKHUN, OpPIOBUKCKHH, CHIypUHCKHUH, JIEBOHCKUA,
KaMEHHOYTOJIBHBIN, IEPMCKHM.

Me3so30iickast opa U €€ Nepruoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

Kalino3zoiickas spa u €€ nepuoibl: MajeOreHOBbI, HEOT€HOBBIN, aHTPOITOT€HOBBIH.

XapakTepucTUKa KiuMaTa W TE0JIOTMYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl  3BOJIIOLMH
PacTUTEIBHOTO U >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUil U KUBOTHBIX. [losBreHue, pacuseT u
BBIMUPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak oTpa)xeHue 3BoJound. OCHOBHBIE CHCTEMAaTUUYECKHE TPYIIIbI
OpPIraHHU3MOB.

DBoJIONMS YeloBeKa. AHTPONOJOrusl Kak Hayka. Pa3BuTue mpeactaBieHUil O MPOUCXOXKIEHUU
yenoBeka. Meronpl n3ydeHMsi aHTponoreHeza. (CXOACTBa M pa3iuuMs 4YEJIOBEKAa M HKMBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeIoBeKa.

JBwxymue cuibl (pakTopbl) aHTpororeHesa. HacnencTBeHHass M3MEHUMBOCTh M €CTECTBEHHBIH
ot6op. OOuIecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUM TPYy/a, MBIILJICHUE, PEUb.

OCHOBHBIE CTaAMM ¥ BETBU 3BOJIOLMYU YEJIOBEKA: aBCTpajonuTeku, YemoBek ymensid, YenoBek
npsaMoxoamui, YenoBek HeanaepranbCKui, UenoBek pa3zymHbli. Haxonkum HMCKOMaeMbIX OCTATKOB,
BpeMsl CYILIECTBOBAHMsI, 00J1aCTh pacpOCTpaHEHUs], 00BEM FOJIOBHOTO MO3T'a, 00pa3 *KHU3HH, OPYIHsL.

UYenoseueckne pacbl. OCHOBHBIE OOJNBIINME pachkl: €BpOINEeOuAHas (eBpa3uiicKas), HErpo-
aBCTPAJIOUIHAS (3xBaTopuanbHas), MOHT'0JIOUIHAS (a3marcko-aMepuKaHCKas). Yeprsl



MPUCTIOCOOJICHHOCTH TMPEJCTaBUTENEH YeIOBEUEeCKUX pac K YCJIOBHUSM CyllecTBOBaHUsA. EnuHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

IToprpetsr: @. Penu, JI. ITacrep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /{apsus.

Tabmump! 1 cxembl: «Bo3nnkHoBeHHEe COIHEUHON CHCTEMBI», «Pa3BuTHE OpraHWYecKoro MUupay,
«PactutenbHas kinetka», «KuBoTHas kieTka», «IIpokapuoTndeckas kierka», «CoBpeMeHHas cucTema
OpraHUYecKoro mMupay», «CpaBHEHHE aHATOMHYECKHUX YEPT CTPOEHHS UelIOBEeKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTHYECKUX HAXOJOK IPEIKOB COBPEMEHHOTO YEJIOBEKay,
«JlpeBueriue moamn», «Ipesaue moany», «llepBbie coBpeMeHHBIE JTI0an», «HeaoBeuecKue paco».

Ob6opynoBanue: Myispku «[Iporcxoxaenne yenoBekay (OFOCTBI aBCTPATONMUTEKA, MUTEKAHTPOIIA,
HeaH/iepTayiblia, KPOMaHbOHIIA), CJCTKU WJIN NU300paKeHUSI KAMEHHBIX OpYyIUi MEPBOOBITHOTO YEJI0OBEKa
(kaMHU-UOTITIEpHI, pyOuIIa, ckpebdiia), reOXpOHOIOTHYECKast Ta0IuIa, KOJeKIus «DopMbl COXpaHHOCTH
MCKOMAeMbIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

[Tpaktuyeckas pabora Ne 1. «l3yueHHe HCKOMAaEMBIX OCTATKOB DPACTEHHHA W >KUBOTHBIX B
KOJUTEKLIUSX).

OKCKypcusi «DBOJIOIUS OpPraHM4eckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBeIueCcKuil My3eit).

Tema 3. Opranu3mbl U OKpy:Kaas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJadyd W pa3feibl SKOJOTMU. MeToAbl SKOJOTMYECKHX HCCIETOBAHUM.
DKOJ0rM4ecKoe MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenbl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, [TOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxkonornueckue ¢daktopel. Kiaccudukamuss dkojgoruyeckux — (pakTopoB: abOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. J[elicTBHE IKOIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AOGuoTtndeckue (GakTopbl: CBET, TEMIlepaTypa, BIaKHOCTh. DoTonepuoansM. [Ipucrnocobienus
OpPraHM3MOB K JIEHCTBHUIO a0MoTHYecKuX (hakTopoB. buonoruueckue puTMel.

buotnueckue dakTopbl. Bumbl OHOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHIIUS, XHUIITHUYECTBO,
cumbuo3z u ero Gopmel. llapasutusm, koomepainus, MyTyalau3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAIN3M, HEWUTpaau3M. 3HAuC€HHE OWOTUYECKMX B3aMMOJCUCTBHHN IS
CYIIIECTBOBAHHS OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHUECKUE XapaKTePUCTUKH TOMyJ . OCHOBHBIC MTOKA3aTENH MOMYJISIAH: YUCICHHOCTD,
IJIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalus. JIMHAMUKA YMCIIEHHOCTHU MOMYJISIUU U €€
peryJsIus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynse, O. ['ekkens.

Tabnuner u cxemsl: kapta «[Ipupoanbie 30HBI 3emuu», «Cpeapl OOUTaHHS OPTAHH3MOBY,
«Dotonepuoanzm», «llomynsauuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJISUN HHEQY30pUHu-
Tyenbkny, «IluieBsie nemnm.

JlaGopaTopHble U MpaKkTHYecKHe padoThi:

Jlaboparopnas pabota Ne 3. «Mopdonornueckue OCOOCHHOCTH PACTEHHMI U3 Pa3HBIX MECT
oOUTaHUS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJISIINI pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0bmecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHIOBAsi, MPOCTPAaHCTBEHHAS,
Tpoduueckas (nuuienas). Bunsl-nomunantel. CBa3u B OHOIIEHO3E.

Dkosnoruueckue cucteMbl (3kocucteMbl). Ilonstue 00 »skocucteMe M OUOTEOLIEHO3E.
QOYHKIMOHAIbHBIE KOMIOHEHTBl SKOCUCTEMbI: NMPOAYLEHTHI, KOHCYMEHTBI, peayleHTsl. KpyroBopot
BEILIECTB M TOTOK DHEPTUU B IKOCUCTeME. Tpodudeckue (MUIIEBBIE) YPOBHU PKOCUCTEMBI. [luieBbie
renu u cetu. OCHOBHBIE MTOKA3aTEH IKOCUCTEMBI: OMoMacca, MPOIyKIUs. DKOIOTUIECKUE MUPAMHUIBL:



MPOAYKIMK, YHCIEHHOCTH, Ouomacchl. CBOMCTBAa HKOCHUCTEM: YCTOWYHMBOCTb, CAMOPETYJISALHUSA,
passurue. Cykueccus.

[IpupogHbie  9KOCHUCTEMBI. ODKOCUCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO  WJIHU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE  YKOCHCTEMBI. ATPOIKOCUCTEMBI. YpOOdKOocHCTeMBbl. buonorudeckoe w
XO03SIIICTBEHHOE 3HAaYEHHUE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (akTop ycroumBocTH d3KOcHCTeM. CoOXpaHEHHE OHOJOTHYECKOTO
pa3HooOpa3ust Ha 3emuie.

VYuenue B. U. Bepnaackoro o Ouocthepe. ['panuiipl, coctaB u crpykrypa omocdepsl. Kupoe
BemiecTBO M ero (yHkiuu. OcoOeHHOCTH OMOocdephl Kak Io0aIbHON dKOcHCTEMBbI. JMHaMUYeckoe
paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOreOXMMUYECKHE LUKl DJIEMEHTOB (YIiiepoia, a30Ta). 30HAIbHOCTh
ounocdeprpl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBo B Oumochepe 3emnu. AHTponoreHHble HW3MeHEHHS B Owocdepe. [nmodanbHbIC
AKOJIOTHYECKUE MTPOOIEMBI.

CocymecTBoBaHue TNpupoabl U 4yenoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3us KaK OCHOBA
ycToiunBocTi Ouocheprl. OcCHOBa palMOHAIBLHOTO YIPABJICHUS MPHUPOAHBIMH pecypcaMu U HX
ucnonb3oBanue. JlocTikeHst OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «l[lumeBble 1enm», «buomeHo3: coctaB u cTpykrypay, «llpupomgHbie
coobmecTBay, «llenn nuranusy, «IKonoruueckas nupamuaa», «buocdepa u yenoex», « IKocucTemMa
IIMPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMA XBOWHOro Jecay», «buoneHos Bomoéma», «ArpoieHo3»,
«IIpuMepHBIE aHTPOIIOICHHBIE BO3JCUCTBUSA Ha IPUPOAY», «BaXHEeHIIME HCTOYHUKHU 3arps3HEHUs
BO3/lyXa U IPYHTOBBIX Bo/», «IlouBa — BaxkHelas cocTapistonias Ouocdepon», «DakTopsl Aerpagaluu
nouBy, «llapuukoBbiii 3¢ dexrT», «DPakTOpsl PajAMOAKTHBHOTO 3arps3HeHus Ouocdepb», «OOmas
cTpykTypa Ouocdhepr», «Pacnpocrtpanenue xu3Hu B Omocdepe», «O30HOBBIA dKpaH Omochepb»,
«Kpyrosopot yraepona B 6uochepe», «KpyroBopor azora B npupoae».

O6opynoBanue: Mopelb-ammInkanus «Tunudyasle OuoIeHO3b», repOapuil  «PacTuTenbHbBIC
cooOmiecTBay, Koyuiekiuu «buonenos», «Bpeaurenn BaXXHEWIINX CEITbCKOXO3SMCTBEHHBIX KYJIbTYp»,
repOapuy U KOJJIEKIMU PACTEHUH M JKUBOTHBIX, MPUHAAJIEKAIIME K Pa3HbIM SKOJIOTMYECKUM Ipynnam
onHoro Buna, Kpacnas kaura Poccuiickoit @eneparinu, n300pakeHUs] OXpaHIEMbIX BUIOB PACTCHUN U
KUBOTHBIX.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [TPOT'PAMMBI 110 BMOJIOT MM HA BA30OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNMA

Cornacno ®I'OC COO, ycTaHaBIMBaOTCA TPeOOBAaHUS K pe3yJIbTaTaM OCBOCHUS 00yUYalOIUMUCS
IIpOrpamMM cpeJHero oouiero o0pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType TUYHOCTHBIX Pe3yJIbTATOB OCBOCHUS IIpeaMeTa « bHosIorusy BbIIEIEHbI CIEAYOIINE
COCTaBIISIONINE: OCO3HAHUE O0YUYAIOITUMICS POCCUUCKOM TpaTaHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOMpPEENIEHUI0, HaJIWYhMe MOTHBAIMM K OOY4YeHHIO
OMOIOTHH, [EICHANPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEXKIEHUN JIMYHOCTH HA OCHOBE KITFOUYEBBIX
LEHHOCTEH M MCTOPUYECKHUX TPAIUIIMI pa3BUTUS OMOJIIOTUYECKOTO 3HAHMSI, TOTOBHOCTh U CIIOCOOHOCTh
o0yJaromuxcsi PyKOBOJCTBOBATHCS B CBOCH JESATENLHOCTH IICHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH,
MPUCYHIMMH CHUCTEME OHOJOTMYeCcKOro oO0pa30BaHMs, HAJIWYHE HKOJOTMYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH IEJIM U CTPOUTH KU3HECHHBIC MIJIaHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeameTa «bruonorus» JoCTUTalOTCs B €AMHCTBE yUeOHOU U
BOCIIUTATEIbHOMN JAESITEIBHOCTA B COOTBETCTBUH C TPAIULIMOHHBIMU POCCUMCKUMU COLMOKYIBTYPHBIMH,
UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMHM, MPUHATHIMH B OOILECTBE MpaBUIaMH U
HOpMaMH TOBEACHHS M CIOCOOCTBYIOT IMpOIleccaM CaMOTO3HAHMSI, CAMOBOCIIUTAHUS M CAMOPa3BUTHS,
pa3BUTUSL BHYTPEHHEH IO3ULMM JINYHOCTH, MAaTPUOTHU3Ma, YBAXKEHHS K 3aKOHY M IPaBONOPAJIKY,
YeNOBEKYy TpyJda M CTapuieMy IOKOJICHHIO, B3aWMHOTO YBAXKCHUS, OEPEKHOTO OTHOIICHUS K
KyJbTYPHOMY HacJEOUI0 U TpagulysM MHOTOHAIMOHaIbHOro Hapoaa Pocculickoit ®deneparuu,
IIPUPOJIE U OKPYXKAIOLLIEH Cpelie.

JlnuHOCTHBIE pe3ynbTaThl OCBOEHHUs Y4yeOHOro mnpeamera «buoiorus» AOMKHBI OTpaxkarhb
TOTOBHOCTh M CHOCOOHOCTh OOYYaIOLIMXCS PYKOBOJACTBOBATHCA C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITa MU OIbITA JEATEIBHOCTH B IPOLECCE PEaJM3aluy OCHOBHBIX HANpPABJICHUM BOCHUTATEIBHOU
JIeATEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYaIOMIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 0011ecTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S13aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIbHOCTH NpPU CO3JAaHUU Y4YEOHBIX IPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENBHBIX 33124, BHITIOTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3MIMIO 10 OTHOUICHHIO K SIBJICHUSIM COBPEMEHHOMN
JKM3HHU U OOBACHATH €€;

YMEHHE YUYWUTHIBaTh B CBOMX JCHCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBHS
TIOJIeH ¢ pa3HBIMH YOKICHHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIUATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B  TMPOIECCE COBMECTHOTO  BBINIOJHEHHUS  y4YE€OHBIX,
MO3HABATENIbHBIX U MCCIIEIOBATEIbCKHUX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHHS] K MHEHUIO ONIMOHEHTOB MPU
00CY’KJIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMaHUTAapPHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHUS:

c(hOPMUPOBAHHOCTh POCCUUCKON TpaKTaHCKOW HJIEHTUYHOCTH, NATPUOTU3MA, YBAKEHHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mepea PoawHOU, ropaocTu 3a cBoWl Kpai, cBoro Poauny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K TPUPOJAHOMY HACICOUI0O W TMAMSITHUKAM TPHUPOIBI, JTOCTHKEHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ, POCCHICKUX YYEHBIX B CTAaHOBJIICHHE W Pa3BUTHE OWOJIOTHH,
MOHMMAHUS 3HAYCHUS OWOJIOTUM B TIO3HAHWM 3aKOHOB MPUPOJBI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOTO
00I1IeCTBa;



ujeiHast yOekIEHHOCTh, TOTOBHOCTD K CIIYKCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32 €ro
cyp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHME AYXOBHBIX IIECHHOCTEN POCCUIICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W NPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSAM, CO3/IaHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS HEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TPAAULIUSIMU Hapo0B Poccuu;

4) 3¢cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMAaHKE YMOITMOHAIIBHOTO BO3JICHCTBUS KUBOM IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAQKEHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJIEHHUE MPOSBIATH KauecTBa
TBOPYECKOMN JTMYHOCTH;

5) ¢usnueckoro BocnuraHus, (GOopMHPOBAHHMSA KYJIbTYPbI 3A0POBbSi U 3MOLHMOHAJIBLHOIO
Os1aromosty4us:

MOHUMAaHWE W peaju3alus 3J0pOBOr0 M 0Oe30macHOro oOpa3a >XKH3HU (370pOBOE IHTAHHE,
COOJIIOJIeHNEe TUTHeHWYEeCKHX NpPaBWI W HOPM, COaJaHCUPOBAHHBIA PEXHM 3aHATUH M OTIbIXa,
peryisipHasi ¢u3nyeckas aKTHUBHOCTh), OEpeHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3MUECKOMY M NICUXUYECKOMY 3/I0POBBIO;

MOHMMAHHUE LIEHHOCTU MPaBUJ MHIUBUIYAJbHOTO W KOJIJIEKTUBHOTO 0€30MacHOro MOBEACHHUS B
CUTYaLUX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TOCJIEACTBUA U HENPUATHS BpPEOHBIX TMPUBbIUEK (YNOTpeOJeHUsS aJKOTOJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TFOTOBHOCTh K AaKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKOW M COIMAIbHOM HampaBlIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSTEIBHO BBIIOIHATH TaKyI0 JESITEIbHOCTD;

MHTEpEC K pa3iauyHbiM cdepaM NpodhecCHOHATBHOM JeATENbHOCTH, YMEHHE COBEpIlaTh
OCO3HaHHBIN BbIOOp Oyay1ei npodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TFOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUU BCEH KU3HU;

7) 3K0J10THYECKOr0 BOCIIMTAHHUSA:

AKOJIOTMYECKH 11e71ecO00pa3Hoe OTHOUIEHHE K MPUPOJIE KaK HCTOUYHUKY JKU3HU Ha 3eMJie, OCHOBE
€€ CylLIeCTBOBaHUS,

MOBBILICHUE YPOBHS HKOJIOTMUYECKOI KyJIbTYypbl: IPUOOPETEHNE ONbITA MJIAHUPOBAHUS [TOCTYIIKOB
Y OLIEHKH UX BO3MOYKHBIX IOCJIEICTBUN Uil OKPYXKaIOLIEH Cpebl;

OCO3HaHUe II100aIbHOI0 XapaKTepa dKOJIOTMUYECKUX IpobieM U MMyTel UX peleHus;

CIOCOOHOCTh MCIIOJIb30BaTh MpUOOpeTaeMble NMPU M3YyYCHUHM OMOJOrMM 3HAHUS U YMEHUS NpHU
pelieHnn MpoOsieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJIONOIL30BAaHUEM (COOJIIO/IEHHE MPAaBUII
MIOBE/ICHNS B IIPHUPOJE, HAIIPABJICHHBIX HA COXPAaHEHUE PaBHOBECHS B DKOCHUCTEMAX, OXpaHy BHUOB,
IKOCUCTEM, OMOCheEpHI);

aKTUBHOE HENPUATHE JEHCTBUM, NPHUHOCAIIMX BpEJ OKpPYXKAIOIIEH NPUPOSHON Cpele, YMEHUE
IIPOrHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTWYECKUE MOCHEACTBUS NPEINPUHUMAEMbIX NEHCTBUI U
IIpeIOTBpaLaTh UX;

HaJIM4ue Pa3BUTOTO  HKOJIOTMYECKOTO  MBINUIEHMS, 3KOJOTMYECKOW KYJbTYphl, OIBITA
JESITENIbHOCTH DKOJIOTUYECKOW HAIMPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS MMHU B MO3HABATEIHHOM,
KOMMYHHMKaTUBHOW M COIIMAJIbHOM IMpakTHUKE, TOTOBHOCTU K YYacCTHIO B MPAKTHYECKON NEATEIbHOCTU
HKOJIOTMYECKOI HAMPaBICHHOCTH;



8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

C()OPMHUPOBAHHOCT MHPOBO33PEHHsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HayKHM ¥ OOILIECTBEHHOW MPAKTUKU, OCHOBAHHOTO HA JUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO
CBOET0 MECTa B IOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHHE S3bIKOBON M YUTATEIBCKOM KYJIbTYpPbI KaK CPE/ICTBA B3aUMOICHCTBUS MEKIY
JIOABMU U MTO3HAHUSI MUDA;

NOHMMaHue crneuupuKkd OHOJOTMM Kak HayKd, OCO3HaHMA e€ poid B (HOPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3JaHUU LIEIOCTHOTO IPEACTaBICHUs 00 OKPYXKAIOIEM MHpe
KaKk O eIMHCTBE NPUPOAbI, YeJIOBEKa M OOIIECTBA, B IO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodIeM COXpaHEHHsI TPUPOTHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTUH JUIsI COBPEMEHHOM IIMBHIM3AIMH: 00eCIIeUeHUs] HOBOTO
YPOBHSI Pa3BHTHS MEIWIUHBI, CO3JAHWE TIEPCIIEKTUBHBIX OWOTEXHOJOTHH, CIOCOOHBIX pelIaTh
pecypcHbIe TPoOJIEMbl Pa3BUTHUS YEIIOBEUECTBA, MIOMCKA MyTeH BBIX0/A U3 TTI00AIBHBIX YKOJIOTHYECKUX
npobieM u oOecredeHHus Tepexofa K YCTOHYMBOMY pa3BHTHIO, PAIMOHAILHOMY HCITOJIB30BAHHIO
INPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B TOJNYYCHHH OHMOJOTMYECKMX 3HAHUM B IIENSAX IOBBINICHUS OOIIeH
KYJIbTYpBbl, €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (DyHKIIMOHAIBHOW TPaMOTHOCTH
oOyuaromuxcsi, GopMUpyeMOi pU U3YyYeHUH OMOJIOTUH;

NOHMMaHHE CYIIHOCTH METOJOB IIO3HAHHUS, HCHOJb3YeMBIX B €CTECTBEHHBIX HayKax,
CTIIOCOOHOCTH HCIOJIB30BATh MOJTyYaeMble 3HAHUS Ul aHAIM3a U OOBSCHEHHS SBJICHUN OKPYIKAIOIIETO
MHUpa U MPOUCXOJANIMX B HEM U3MEHEHUH, YMEHHUE JeiaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS HAa OCHOBE
HaYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C [ENBIO MOTYYSHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHe 3HaHMS JJIs peleHus npolsieM B
peabHBIX KU3HCHHBIX CHTYaIUsX;

OCO3HaHHWE LEHHOCTH HAy4YHOW JEeATENbHOCTH, TOTOBHOCTh OCYLIECTBISATh HPOCKTHYIO U
HCCIIEIOBATENLCKYIO IEATEFHOCTh HHINBHIyaJIbHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MIOJTYYCHHIO HOBBIX 3HAaHUH 1O OMOJIOTHH B COOTBETCTBHUH C )KMU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE pe3yIbTaThl OCBOSHUS YIEOHOTO TipeMeTa « BHOIOTHs» BKITIOYAIOT: 3HAYMMBIC
st (opMHpOBAaHUS  MHPOBO33PEHHS  OOYYAIOMIMXCS MEXKIUCIUIUIMHAPHBIE —(MEXKIPEeIMETHBIC)
OOIICHAYYHBIE MMOHATHUS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHECIH(PHKY METOIOB
MO3HAHUS, UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SBIIEHUE, MPOIECC, CHCTEMA,
HAyYHBIA (paKT, MPHHIIAI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIICIOBaHKE, HAOIIOJICHHE,
U3MEpEeHNe, OKCIepUMEHT W JpPYrHuX), YHUBEpCAJIbHbIE YyueOHble JeHCTBHs (TMO3HABATEIbHBIC,
KOMMYHHMKAaTHBHbIE,  PEryJIATHBHbIE),  obOecrneuuBarome  (GOpMUpPOBaHHE  (PYHKIMOHAIBHOMN
TPaMOTHOCTH M COIIMAILHOW KOMITETEHIIUU O0YYaroIINXCs, CIOCOOHOCTh 00YYArOMIMXCSl UCTIOIb30BaTh
OCBOEHHBIC MEXTHCIUIIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YIeOHBIC TCHCTBUS B
MO3HABATENBHON U COIMAILHOMN MPAKTUKE.

MeTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMEBI CPEAHETO OOIIEro 0Opa3oBaHMS JOJIKHBI
OTpaXkaTh:

ORiaieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH JT€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHUE TeHCTBUSA:

CaMOCTOSITENILHO  (pOPMYJIUPOBATh W aKTyaJIM3WpPOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh TIPU OCBOCHUHW 3HAHWK MPHUEMBI JIOTHYECKOTO MBINUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHUS, Kiaccu(ukanuu, 0000IIeHNs), PACKPHIBATH CMBICIT OMOIOTUYECKUX TOHATUHN (BBIACTATH UX
XapaKTepHbIC IPU3HAKH, YCTAaHABIMBATH CBSI3U C IPYTUMH ITOHSATHSIMHU ),

OTIPEAETIAT LENH JEATEIBHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS, COOTHOCUTH
PE3YJIBTATHI JEATSIILHOCTH C TTOCTABJICHHBIMH TEIISIMH,

UCIIOJIb30BaTh OMOJIOTHYECKHE MOHITHS ISl 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;



CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, ACIyKTUBHBIE, 10 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M IPOTHUBOPEUUS] B PACCMAaTPUBAEMBIX SBJICHUAX, (HOPMYJIUPOBATh BBIBOJABI U
3aKJIFOUEHUS;

IPUMEHATh CXEMHO-MOJEIbHBIE CPEICTBA JUIsl NPEACTaBICHUS CYLIECTBEHHBIX CBs3ed U
OTHOLICHUHA B H3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe NPOTUBOPEUMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOUHHUKAX;

pa3pabarbiBaTh IUIAH PELICHUS MPOOJEMBI C Y4ETOM aHAIM3a UMEIOIIUXCS MaTepUAIbHBIX H
HeMaTepHaJIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJISM, OLIEHUBATh
PHUCKHU TOCTIEACTBUM NESATEIILHOCTH;

KOOPJMHUPOBaTb W  BBIIOJHATH pPabOTy B  YCIOBHUAX pEabHOrO, BHPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE MPH PEIICHUH KHU3HEHHBIX MPOOIeM.

2) 0a30BbBIe UCCJIEN0BATEIbCKUE TeHCTBYS:

BJaJIeTh HABBIKAMHM y4€OHO-HCCIIEJIOBATEIILCKOM M TPOEKTHON JIeATeNbHOCTH, HaBBIKAMU
paszpeleHus mpoosemM, ClioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY ITOUCKY METO/IOB PEIlIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO PA3IMUHBIX METOJOB IT03HAHUS;

UCIIOJIb30BAaTh pa3jMyYHble BHUIbl JEATENIBHOCTH MO TOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTalnu, Mpeodpa3oBaHUI0 U IPUMEHEHHIO B YUEOHBIX CUTYAIUsIX, B TOM YHUCIIE MPH CO31aHUH
y4€OHBIX M COLUAIBHBIX TPOEKTOB;

¢dbopmMHpOBaTh HAy4yHBI THI MBIIIJICHNS, BJaJeTh HAYYHOM TEPMHMHOJIOTHEH, KIIIOUYEBBIMU
MOHITUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHbIE 3aJaud B OOpa30BaTENbHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3aJady, BbIABUIaTh TMIIOTE3Y €€
pellIeHns, HaXOAUTh apryMEHThI JUIsl JOKa3aTelbCTBA CBOMX YTBEPXACHUM, 3a7aBaTh MapamMeTphbl U
KPUTEPUH PELIEHUS;

aHAJIM3UPOBATh IMOJYYCHHBIE B XOJI€ PEUICHHs 3a/aydl pe3ysbTaThl, KPUTUUYECKH OLICHUBATh HUX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYILIECTBIISATh 1I€JICHANIPABICHHBII IOMCK IEpeHoca CpeACTB U CHOCOO0OB JeHcTBUS B
poQeCCHOHANIBHYIO CpPENy;

YMETb MEPEHOCUTh 3HAHUS B I03HABATEIBHYIO U MIPAKTHUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE MJIEH, TIpeAJiaraTh OPUrMHAIbHbIE TOAXO0/Ibl U PELICHUS, CTAaBUTh IPOOIEMBI U
3aJ1a4u, JOIMYCKAIOLUE aJIbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMAIMK (TeKCcTe yueOHOro rnocodus, HayqyHo-
HOIYJIIPHOI TuTEepaType, OMOJOrHYECKUX CIOBapsIX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh MHPOPMALUIO Pa3IMYHBIX BUJIOB U (OPM NPEACTaBICHUS, KPUTUUECKU
OLIEHUBATH €€ JI0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3anpochl WU NPUMEHATH pPa3IMYHbIE METOJbl NpHU TIOUCKE U O0TOOope
Ouosorndeckoil nHpopMalu, He0OX0IUMOH /7Sl BHIOJIHEHUS YUeOHBIX 3a/1a4;

NpUOOpeTaTh  OMBIT  MCIOJNB30BaHUS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpLICHCTBOBATH KyJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (hOpMY HpeACTaBIE€HUs OMOJIOrHYecKOr MHPOpMauu
(cxeMmsl, rpa UKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCTIOJIF30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA MPH padoTe ¢ OMOJIOTHUECKOW HH(OPMAITHEH:
INPUMEHATh XUMHUECKUE, PU3NUECKUe 1 MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, pOpMyJIbl, a00OpeBHarypy,
HOMEHKJIATYpy, UCTIOJIB30BATh M MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIIATHOCTH,

BJaJIeTh HAaBbIKAMM pAclO3HaBaHMs W 3aIIUTHl MHPOpMaluu, UHGOPMAMOHHONH 0e30macHOCTH
JIMYHOCTH.



Osiajenne yHUBepPCaAJIbHBIMH KOMMYHHMKATHBHBIMH J€HCTBUSIMU:

1) oOmenue:

OCYILECTBIISATh KOMMYHMKAIlUM BO BCEX C(epax >KU3HHU, aKTUBHO Yy4acCTBOBAThb B JUAJIOTEe MU
JUCKYCCUH IO CYLIECTBY OOCYyXkIaeMoi TeMbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYXICHUS
OTHOCHTEJILHO BBIIIOJIHEHHS MPEUIaracMou 3a1a4i, YYUThIBATh MHTEPECHI U COITIACOBAHHOCTD MO3ULUI
JIpYrUuX y4aCTHUKOB JIMajora Win AUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CPEJCTBA OOILIEHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHUTYalMil, yMeTb CMAryaTb KOH(DIMKTBI W BECTH
IIEPErOBOPBHI;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOAMHU OOIIEHHS W B3aUMOJICHCTBUSA, MOHUMATh HAMEPEHUS APYTUX
JOJIeH, MPOSIBIISTh YBaXKUTEIbHOE OTHOIIEHHE K COOECEHUKY M B KOPPEKTHOH hopme GpopMyIupoBaTh
CBOU BO3paKCHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA eSITeJIbHOCTD:

MMOHMMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUYaJIbHOU pabOThI IIPH pEIICHUN
Ouosorndyeckoil mpoOsieMbl, OOOCHOBBIBATH HEOOXOAMMOCTb HPUMEHEHMs TPYNIOBBIX (hopm
B3aMMOJICHCTBUS MPU pelIeHUH y4eOHOM 3a1auu;

BbIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEeHCTBHH ¢ Y4E€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJIO0T0 4JIEHA KOJUIEKTUBA;

[IPUHUMATH LIEJIM COBMECTHOM JEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH IEHUCTBUS 110
€€ JOCTMIKEHHUIO: COCTaBIIATH IUIAH ACHCTBUM, PACHPENECIATh POJIM C YYETOM MHEHMH YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palbOTHI;

OLICHMBATh KauyeCTBO CBOET0 BKJaJa M Ka)XJOro y4acTHHKAa KOMaHIbl B OOLIMM pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLEHMWBATh HJEH C TNO3ULUUHA HOBU3HBI, OPWUTHMHAIBHOCTH,
[IPAaKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IMO3UTHUBHOE CTPATETUYECKOE ITOBEJCHUE B PA3JIMYHBIX CUTYaLMsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsiITHBHBIMU JAEHCTBHAMM:

1) camoopranuszanms:

MCIIOJIb30BaTh OMOJOrMYECKHE 3HAHUS JUISl BBISBJICHUS MPOOJIEM U MX PELICHUS B KU3HEHHBIX U
yUeOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJOTMYECKHX 3HAHUM IeJIeBbIe U CMBICIOBBIE YCTAaHOBKH B CBOMX
JEUCTBUAX M IIOCTYIIKaxX II0 OTHOLICHUIO K J>XUBOM IPUPOJE, CBOEMY 3I0POBBI0 M 3J0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIHO OCYILECTBIIATh MO3HABATENIbHYIO NESTEIbHOCTD, BBISBIIATH MPOOIEMBbI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4U B 00Pa30BaATEIbHON JESATENIbHOCTH U KU3HEHHBIX CUTYaIUIX;

CaMOCTOSITENIFHO COCTABJIATh IJIAH pELIeHHs NpoOieMbl € Y4YETOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUTEHHIH;

J1aBaTh OLEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKHU y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 3a PEILICHUE;

OLIEHHBATh MPUOOPETEHHBIN OMIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBIECHUIO MIMPOKOH HpyAUIMH B pPa3HBIX 00JacTsIX
3HAaHUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIAJIETh HABBIKAMU ITO3HABATEIHHON pEe(PIEKCHN KaK OCO3HAHUS COBEpPIIAEMBIX NEHCTBUN WU
MBICIMTENbHBIX MPOLIECCOB, X PE3yJbTaTOB M OCHOBAHUH, HCHOJIB30BATh MPUEMBI peduIeKCUU JUIs
OLIEHKH CUTYalluH, BbIOOpA BEPHOTO PEILIEHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHUS 110 UX CHU)KEHHUIO;



IIPUHUMATh MOTUBBI U apI'yMEHTHI IPYTUX IIPH aHAIA3€ PE3YIbTaTOB AE€ITEILHOCTH,
3) npuHsATHE CeOA U APYIUX:

MNpUHHUMATH CCGH, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E Pe3yIbTaTOB ACSTEIbHOCTH;
NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl OcBoeHHS mporpamMmbl COO mo Owuonorun Ha 0a30BOM ypOBHE
BKJTIIOYAIOT crieruduueckue Juist yaueOHoro npeamera «bronorus» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI
JEHCTBUI 1O OCBOCHHIO, HMHTEPNPETALUU M IPEeoOpPa30BAHUIO 3HAHUM, BUABI JEATEIBHOCTH 110
MOJIyYCHHUIO HOBOTO 3HAHUS W NMPUMEHEHMIO 3HAHWN B Pa3MYHBIX Y4YEOHBIX CHUTYallUsX, a TaKXkKe B
peanbHBIX J)KU3HEHHBIX CUTYalUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme nmpeameTHble pe3ysibTaThl
NPECTaBIICHbI 110 roJIaM 00y4eHusl.

[IpeameTHBIC pe3yabTaThl OCBOCHHS ydeOHOTOo mnpeamera «buonorus» 6 10 kKaacce HOMKHBI
OTpaXkaTb:

C()OPMHPOBAHHOCTh 3HAaHMM O MecTeé M poJu OHOJOTMM B CHCTEME HAyYyHOIO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUpa M HAyYHOT'O
MHUPOBO33PEHUS, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-OMOJOrOB B pa3BUTHE OHOJIOTUH,
(YHKIMOHATIBHON IPAMOTHOCTH Y€JIOBEKa JJISl PEIICHUS )KU3HEHHBIX 33/]a4;

YMEHUE PpacKpblBaThb COJAEp)KaHUE OHOJOIMUECKMX TEPMUHOB M TOHATHHA: KHU3Hb, KIETKa,
opranusM, MeTaboiau3M (OOMEH BEIECTB W IPEBpAIIEHUE PHEPIUU), TOMEOCTa3 (caMoperysnus),
YPOBHEBasl OpraHM3allys *KHUBBIX CHUCTEM, CaMOBOCIPOU3BEJEHHE (PENpPOAYKLHs), HACIEICTBEHHOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHUE H3Jaratb OHOJOrMYECKHMEe TeopuH (KJIETOYHAas, XpOMOCOMHAas, MYTalOHHas,
[EHTpaabHas JorMa MOJIEKYJIsIpHO# Ouosorun), 3akoHsl (I'. Mennens, T. Moprauna, H. 1. BaBunosa) u
yueHus (0 LEeHTpax MHOroodOpasus U NPOMCXOXKJEHUs KyJIbTypHbIX pactenuit H. W. Baunosa),
OIIPEAEIATh TPAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM,;

yMEHHE BJaJIeTh METOJIaMi HAay4YHOTO MO3HAHUS B OMOJIOTHHU: HAOJIO/IEHHWE U ONMMCAHHE JKHUBBIX
CHCTEM, TIPOLIECCOB U SBJICHUH, OpraHuM3alusi M TIPOBEJCHHE OMOJIOTUYECKOTO HSKCIIEPHMEHTA,
BBIIBIDKEHUE THUIIOTE3bl, BBIIBIEHUE 3aBHUCHUMOCTH MEXIY MCCIEAyEeMbIMU BEIUYMHAMU, OOBSICHEHUE
MIOJIyYE€HHBIX PE3YyJbTaTOB, MCIOJb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUM M 3aKOHOB, YMEHHUE JAENaTh
BBIBOJIbI HA OCHOBAHUU TOJyUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE IPU3HAKKM BHUPYCOB, KIETOK IPOKAPUOT M DYKapHuoT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
NpeBpallieHusl HEPruu B KIETKe, (OTOCHHTE3a, IUIACTMYECKOIO0 U OSHEPreTHYeckoro oOMeHa,
XeMOCUHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHUS, Pa3MHOKEHHUS, WHIUBUIYaJIbHOTO pPa3BUTHUS
opranusma (OHTOTeHe3);

yMEHHE MPUMEHSTh MOJTyUYEHHbIE 3HaHUS )11 00BICHEHUS! OMOIOTMYECKHUX MPOIIECCOB U SBJICHUM,
JUIS TIPUHSATHUS MPAKTUYECKUX PEIIEeHUH B MOBCEIHEBHON KM3HM C IeNIbI0 oOecreueHust 0€301MacHOCTH
CBOETO 3/0POBbSI U 3/I0pPOBbS OKPY’KAIOLIUX JIOAEH, COOMIOEHHS HOPM TpPaMOTHOTO IOBEJICHHS B
OKpYy’Kalolled MNpUPONHOW cpeae, TMOHMMAaHUE HEOOXOAMMOCTH MCIOJIb30BaHUA JAOCTHKEHHUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH /IJIsl pallMOHAILHOTO MPUPOOTIONIb30BaHMS;

YMEHHUE PelIaTh JIEeMEHTApHble TeHEeTHUECKUE 33a4l Ha MOHO- M JAUTHOPHIHOE CKpelUBaHHE,
CLIETVIEHHOE HACJIEeJI0BaHUE, COCTABJISATh CXEMbl MOHOTMOPUIHOTO CKpPEUIMBAHUS AJI MpencKa3aHUs
HacJIeJ0OBaHMs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATH JIabOpaTOpPHbIE U MPAaKTUYECKUE paboThl, COOMI0AaTh MpaBuiIa mpu padboTe ¢
yueOHBIM U JIaOOPaTOPHBIM 000PYIOBAaHUEM;

yMEHHE KPUTUYECKH OLIEHMBAThb U HHTEPHPETUPOBaTh HHGOPMALUMIO OHOJOTHYECKOTO
COJIEpKaHus, BKIIIOYAIOLIYIO IICEBIOHAYYHBIEC 3HAHUS U3 Pa3INYHBIX UCTOUYHUKOB (CpENCTBAa MacCOBOM
uH(pOpMalLlii, Hay4YHO-TIOMYJIIPHbIE MaTepUalIbl), STUYECKUE ACIIEKTHl COBPEMEHHBIX HCCIICJOBAaHUN B
Ouosioruu, MeAULMHE, OMOTEXHOJIOTHH;



YMEHHE CO3[aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUs, 000011ast OMOI0rHYECKyIO
uH(pOpPMAIHIO U3 HECKOIBKIX HCTOYHUKOB, TPAMOTHO HCIIOIB30BATh MOHATUHHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pe3ysbTaThl OCBOCHHS ydeOHOTO mnpeamera «buonorus» 6 11 kKaacce HOTKHBI
OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHUH O MecTeé U pOJu OHOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTUH,
(GYHKIIMOHATLHOM IPaMOTHOCTH Y€JIOBEKa IS PeIIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE pPAaCKpBIBaTh COACpKaHWUE OWOJIOTHYECKUX TEPMHUHOB WM TOHATHH: BUWJ, TOITYJISIHS,
reHO(QOH, 3BOJIONMSA, ABWXKYIIME CHIBI ((PaKTOpbl) 3BONIONMH, MPHCIOCOOICHHOCTh OPIaHU3MOB,
BU000pa30BaHUE, JKOJOTHUYECKHE (AKTOPBI, IKOCHCTEMA, TPOIYIEHTH, KOHCYMEHTHI, PEAyICHTHI,
LEeNH MUTAaHUs, SKOJIOTHdYecKast mupaMua, obuoreoneHos, 6nocdepa;

YMEHHE W3JIaraTh OMOJIOTWYECKHe TeopuH (dBosonnonHas teopus Y. JlapBuHa, cHHTeTHYECKas
TEOpHsl HBOJIOIMH), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabieBoro cxojactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampalieHud u mytei spomtonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. . Bepuaackoro),
OTIPEAEISATH TPAHUIIBI UX IPUMEHIUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHHW: HAOJIOJCHUE M OIMCAHHE KUBBIX
CHCTEM, TIPOLIECCOB U SIBJICHUI, OpraHuM3alusi M TMPOBEJCHHE OMOJIOTUYECKOTO HSKCIIEPHMEHTA,
BBIJIBKCHHE THITOTE3bI, BBISIBICHHE 3aBUCHMOCTH MEXIy HCCIECIyeMbIMHA BEIHMYMHAMHU, OOBSICHEHHE
MOJTyYEeHHBIX PE3yJbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TMOHATUH, TEOPH U 3aKOHOB, YMEHHE JAeNaTh
BBIBOJIbl HA OCHOBaHHH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCNATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OHOIOTMYECKHX OOBEKTOB: BHJIOB,
OIS, TIPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIICHO30B W DKOCHUCTEM, OCOOCHHOCTH
NPOIIECCOB:  HACJIEACTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHA000pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEHCTBHSI JKOJIOTMYECKMX (DaKTOpPOB HAa OpPraHHM3MBI, ITIEpeHOCca
BEIIECTB U IOTOKA SHEPrMH B HKOCHUCTEMAX, AHTPOINOICHHBIX H3MEHEHUH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Onocdepe;

yYMEHHE MPUMEHSITH MOJTyYCHHbIE 3HAHUS JIs1 O0BSICHEHHS OMOIOTUYECKUX MPOILIECCOB U SIBICHUIA,
JUTS. TIPUHSATHUS TIPAKTUYECKUX PEIICHUH B IMOBCEIHEBHON KHM3HH C IENIbI0 oOecrieueHusi 0€301macHOCTH
CBOETO 37I0POBbSl U 3/I0pOBbSl OKPYXAIOIIUX JIO/EH, COOJIOAEHUS HOPM I'pPaMOTHOI'O TOBEJCHHS B
OKpY’KaIOIIeW TMPUPOJHON cpene, TMOHMMAaHWE HEOOXOJUMOCTH HCIOJb30BaHUS  JOCTKCHHM
COBPEMEHHOM OMOJIOTUH JIJIsl pallMOHAIBLHOTO IPUPOAONOIb30BAHNUS;

YMEHHE pemaTh dJIEMEHTapHbIC OMOJIOTHYECKUE 3a/]aud, COCTABIIATh CXeMBI IIEPEHOCa BEIIECTB H
SHEPrUM B dKOcHUcTeMax (L[ENH MUTaHUs);

YMEHHE BBINIOJHATH J1a0OpaTOpPHbIE U MPAKTUYECKUE paboThl, COOII0aTh MpaBuiIa Mpu padboTe ¢
yueOHBIM U JIAOOpPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPHUTHYECKH OIEHUBAaTh W HMHTEPIPETHPOBATH HH(POpMAIUIO OHOIOTHYECKOTO
COJIep KaHusl, BKITFOYAIOIIYIO TICEB/IOHAYUHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHHMKOB (CpeAcTBa MacCOBOU
WHPOpPMALUK, HAYYHO-TIONYJSIPHBIE MaTepuaibl), paccMaTpUBaTh TIIOOANBHBIE JKOJIOTHYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBAThH MO0 OTHOILEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHUE C03/1aBaTh COOCTBEHHBIE MTMCHMEHHBIC U YCTHBIE COOOIIEeHNs, 00001asi OMOIOTUYECKYIO
UH(GOPMAIINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIB30BaTh MOHATUHHBIN anmapat OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnyecTBO yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jesioB U TeM undposbie
Ne i/m P Konrtpoubnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [JOK
1 b 2 .
HONOTHA Rax Hayxa 0 0-5 https://m.edsoo.ru/7f41c292
Bbu6nuoreka [JOK
2 XK 1 1
WBBIE CUCTEMBI M UX OpTaHU3AIIH 0 hitps://m.cdsoo.ru/7f41¢292
bu6mmoreka [IOK
X 7 1
3 MMHYECKHI COCTAaB U CTPOCHUE KIETKU 8 0 hitps-//m.edsoo.r/7f41¢292
4 KusHenesaTeabHOCTh KIETKHA 6 0 0 bubmorexa LHOK
https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHME U MHIUBUIYAIBHOE PA3BUTHE 5 0 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M MN3BMEHYHBOCTH 2 0 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 0 0 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1 1 0
SSCPBHOS BpeMi https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 4




11 KITACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu¢poBbIe
Ne ni/mn P Konrtpousnbie | IIpakTnueckue (1upp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
I IBOIMOIHMONHAs OUOTOTHA 10 ! ! https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 0.5 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 OpraHusMsbl 1 OKpy’Karolias cpeja 5 0 1.5 hitps://m.cdsoo.rw/ 7841 cc74
bu6mmoreka [JOK
4 Coo01ecTBa U 3KOJIOTMYECKHE CUCTEMBI 9 0 0 https://m.edsoo.ru/ 741 cc74
bu6nmoreka [JOK
5 P 1 1 0
CSEPBHOE PPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34 2 3




INHOYPOYHOE INTAHUPOBAHUME

10 KIIACC
N KoaudecTBO 9acoB JlaTa Jara Jlomamnee DJIeKTPOHHBIE
[
] Tema ypoka Kourpoas | Mpaktuu | M3y4eHUs: | (pakTu4. | 3aaaHue uugpoBbie
n/n Beero Hb1e ecxme o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
1 | buonorus B cucreMe Hayk bubnmnorexka HOK
1 0 0 06.09.23 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 | MeTopl MO3HAHUS )KUBOW IPUPOJIBI.
IIpakTHyeckas padora Ne 1 | 0 0.5 13.09.23 bu6muoreka [IOK
«HMcnonp30BaHue pa3IMYHbIX METOJ0B ' o https://m.edsoo.ru/863e6122
[P U3YUYEHUH OMOJIOTUYECKUX OOBEKTOBY
3 | buosornueckue CUCTEMBI, MPOLECCHI U UX | 0 0 20.09.23 bu6muoreka [{IOK
H3y4YCHHE o https://m.edsoo.ru/863e6564
4 | CraproBasi IMAarHOCTHUKA 1 | 0 27.09.23
BxoaHasi KOHTPOJILHAS padoTa o
5 | Xummueckuii coctaB KiIeTku. Boja u | 0 0 04.10.23 bu6nuoreka [IOK
MHHEPAIBHBIE COJIU o https://m.edsoo.ru/863e674¢
6 | benku. CocraB u cTpoeHHEe OEIKOB 1 0 0 11.10.23 bu6muoreka [IOK
o https://m.eds00.ru/863e6b72
7 | ®epMeHThI — OMOJIOTUYECKHE
KaTaJlu3aTOpHI. BuGmorexa LIOK
JlabopaTopnas paGora Ne 1 «3yueHue 1 0 0.5 hitps://m.cdsoo.ru/863¢6b72
KaTaJIMTHYECKON aKTUBHOCTH ()ePMEHTOB T ]
(Ha mpuMepe amMuIIa3bl WIK KaTajaa3bl)»
8 | YrueBoapl. Jlumnubl 1 0 0 bubmuorexa [JOK

https://m.edso00.ru/863e6870




9 | HykiennoBble KUCIOTbl. AT® 0 bubnuotexa [JOK
https://m.edsoo0.ru/863e6d5c
10 | Uctopust 1 METOIbI M3YYCHUS KICTKH. 0 bubnmoreka [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
11 | KimeTka Kak 11eJI0CTHasI )KMBasi CUCTEMa 0
12 | CtpoeHue 3yKapuOTHYECKON KIETKH.
JlabopaTopnas padora Ne 2 «3yueHue
CTPOEHHUS KJIETOK PaCTEHUM, KUBOTHBIX, bubmmorexa TIOK
rpuOOB U OaKTEpUid TTOJT MUKPOCKOIIOM Ha 0-5 hips: medsounu S6.cOLD
https://m.edsoo.ru/863e716¢
TOTOBBIX MHUKpOITIpenapaTax u ux
OTIUCAHUE»
13 | OOMeH BelecTB WiIM METab0JIM3M 0 bubmmorexa [JOK
https://m.edsoo0.ru/863e766¢
14 | dorocunTe3. XeMOCUHTE3 0 bubnuoreka [JOK
https://m.edsoo.ru/863e7¢98
15 | DHepreTudeckuii 0OMeH 0 bubnmoreka [JOK
https://m.edsoo.ru/863e7aae
16 | XXu3HEeHHBIN IHUKJ KJICTKH.
Jlenenue kneTku. MuTos.
JlabopaTopHasi padora Ne 3 0.5 bubnuorexa [JOK
«HaOmronesre MuTo3a B KiIeTKaX KOHYMKA ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax»
17 | buocunres Oenka. Peakius MmaTpuyHOro bubmuoreka [IOK
cuHTe3a. TpaHcsAus - ONOCHHTE3 OellKa. 0 https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796¢
18 | Heknerounsie (hOpMBbI KU3HH — BUPYCHI 0 bubmmoreka [IOK
https://m.edso00.1u/863e7540
19 | ®opmbl pa3MHOKEHUSI OPraHU3MOB 0 bu6mmoreka [IOK




https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢

20 | Metio3 0 bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
21 | Obpa3zoBaHue U PA3BUTHE MTOJOBBIX
KJIeTOK. OII0I0TBOPEHHUE. BuGmiorexa LOK
JladopaTopnasi padora Ne 4 «3yuenue 0.5 https://m.edsoo.ru/863e81b6
CTPOEHHS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpenaparax»
22 | UnauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bu6mmoreka [IOK
https://m.edsoo.ru/863e8436
23 | 'eneTnka — HayKa O HaCJIEACTBEHHOCTH 0 bubnuoreka [JOK
A UBMEHYUBOCTH https://m.edsoo.ru/863e8612
24 | 3akOHOMEPHOCTH HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE 0 bubamorexa LHOK
https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
25 | luruOpuaHoe CKpemurBaHue. 3aKoH 0 bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEJOBAHHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
26 | CueruieHHOE HaclieZJOBaHUE IPU3HAKOB.
JlaGoparopHasi padora Ne 5 «3yuenue
Pe3yJIbTaTOB MOHOTUOPUTHOTO U 0.5 bubnuorexa [JOK
JTUTHOPUTHOTO CKPEITUBAHUS Y ' https://m.edsoo.ru/863e8c60
Jpo30( Bl HAa TOTOBBIX
MHUKpOIpenaparax»
27 | I'eneruka nona. HacienoBanue 0 bubnuorexa [JOK
MPU3HAKOB, CLIEIUIEHHBIX C MTOJIOM https://m.eds00.ru/863e8c60
28 | I3MeHYUBOCTb.
bu6nunoreka [IOK
HenacnencrBenHnas usMEHYMBOCTb. 0.5

JladopaTopnasi padora Ne 6. "3y4uenue

https://m.edsoo.ru/863e8efe




MOAU(UKAITMOHHONW U3MEHYHBOCTH,
[IOCTPOCHUE BapUALIMOHHOTO psija U
BapHallMOHHON KPUBON»

29 | HacnenctBeHHast K3BMEHUYMBOCTb.
JladopaTopnasi padora Ne 7. «Ananus | 0.5 bubnmoreka [JOK
MyTalui y 1p0o30(uiIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»
30 | PesepBHblil ypok. ['eHeTHKa yenoBeka.
O6006menue o Teme «HacaencTBeHHOCTh 1 0 bubmmorexa [TOK
https://m.edsoo.ru/863e8d78
Y U3MEHYHMBOCTHh OPTaHU3MOB)
31 | Cenekuus Kak HayKa U IpoLecc 1 0 bu6nuoreka [IOK
https://m.edsoo.ru/863e9214
32 | MeToabl U TIOCTHXKEHUS CEJIEKITUU 1 0 bubmmorexa [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
33 | IIpomexyTounas arrecranus. itoropas 1 0
KOHTpOJIbHAs paboTa.
34 | buotexHoyiorus Kak OTpacib | 0 bubnmnoreka [JOK
MPOU3BOJACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KITACC

KoaunuecTBO 4acoB Jara Jara JJIeKTPOHHBbIE
Ne Tema ypoxka Beero | Konrpoanbn Ipakrtnueckme| W3YyYeHHsi | (akTHyecku umdpobie
n/n ble paGoThI paGoTI o0pa3oBaTe/bHbIE
pecypcsl
N bubmuoreka [JOK
1 DBOJIIOIUS U METOJIbI €€ U3yUCHUS 1 0 0 hitps://m.cdsoo.ru/863ca20c
) HcTopus pa3BUTHS IpeAcTaBIeHUN 00 1 0 0 bub6nuoreka [IOK
HBOJIIOLIAHA https://m.edso0.ru/863e¢9570
3 Bxoanast koHTpoJbHas paboTa 1 1 0
Muxkpossomtonus. [lomymsanus kak
3JIEMEHTAapHAs €MHULIA BUJA U SBOJIIOLUU. bubnunorexa [JOK
4 MuxkposBomtonus Jlabopatopnast padota Ne 1 0 0.5 https://m.eds00.1u/863e99¢6
1 «CpaBHEeHUE BUIOB 110 https://m.edsoo.ru/863e9cle
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBrKytue cuiiel (3JIeMEHTapHbBIE (PaKTOPHI) 1 0 0 bubnmnorexa [JOK
3BOJIFOLIUU https://m.edsoo.ru/863e9da4
N bu6mmoreka [JOK
6 EcrecTBeHHbIi 0TOOp 1 €ro GopMbl 1 0 0 https://m.cdsoo.ru/8639ed0
Pesynbratel 3BOMIOIMY:
IpUCIOCOOICHHOCTh OPTaHU3MOB U
. BH1I000pa3zoBanue. Jlaboparopnast pabora No | 0 0.5 bubnunoreka [JOK
2 «Onucanue MPUCTIOCOOICHHOCTH https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEJIHHOTO
XapakTepay
bu6mmorexka [JOK
8 HanpanieHnust ¥ myTu MaKpO3BOJIIOLIMU 1 0 0 https://m.cdsoo.ru/863e9c ¢
9 HeoOpaTumocTs 3BOIONNN 1
10 Uctopus xu3Hu Ha 3emiie U METObI €€ 1




W3y4YEeHUs

11 ['unoTe3bl NPOUCXOKICHUS )KU3HU Ha 3eMJie 0 Bubmmorexa LIOK
https://m.edsoo.ru/863ea5a6
12 Pa3zButure xu3Hu Ha 3eMIie Mo 3pam U 0 bubnunorexa [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI BOJIOLUU PACTUTEIBHOTO

13 U J)KUBOTHOTO Mupa. [Ipaktudeckas pabora 0.5 bub6nmorexa [IOK
Ne 1 «M3yuenue uckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHH U )KMBOTHBIX B KOJJIEKLIUSAX)
14 CoBpemeHHas cucTteMa OpraHn4eckoro Mupa 0 Bubmmorexa [JOK
https://m.edsoo.ru/863ea48e
bubnuoreka [[OK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) 0 hitps:/m.cdsoo.ru/863cac2c
bu6mmorexka [JOK
16 JBmxymue cuibl ((pakTophl) aHTPOIIOTEHE3a 0 https://m.cdsoo.ru/863caddd
17 OCHOBHbIE CTaJANH 3BOJIIOIIMH YETIOBEKA 0
18 YenoBeueckue pacbl U NPUPOIHbBIE 0 bubnuorexa [JOK
aJlanTaliy YeJIOoBeKa https://m.edsoo.ru/863eaca?
PesepBHbIil ypok. O600111€HIE TIO TEME

19 «BO3HHKHOBEHUME U PA3BUTHE KU3HU HA 0
3emiie»

20 OKOJIorus Kak HayKa 0

)1 Cpenpl 00MTaHUS U IKOJIOTHIECKUE 0 bu6mmoreka [IOK
(bakTopsI https://m.edsoo.ru/863eafec
AbGuotnyeckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckue

. bubmuoreka [JOK
22 0COOEHHOCTH pacTEeHHUI U3 pa3HbIX MECT 1

oburtanusy. JlabopaTtopHas padora Ne 4.,
«BrustHEE cBETa HA POCT U pa3BUTHE

https://m.edsoo0.ru/863eb10e




YECPCHKOB KOJICYCa»

bubnmorexa [JOK
23 buomiieckne daxropu 1 0 https://m.edSO(I)_.[ru/863eb348
OKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssauun. [Ipaktuueckas padorta Ne 2 | 0.5
«IToacyéT MIOTHOCTH MOMYJISIUI PA3HBIX
BHJIOB PACTEHUI»
bubnmorexa [JOK
25 Coo0miecTBa OpraHu3MOB — OHOIICHO3 1 0 https://m.edsoc])_.[ru/863eb46a
bubnmoreka [JOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) 1 0 https://m.edsol_.[ru/863eb46a
OcHOBHBIE IOKA3aTEJIN IKOCUCTEMBI.
27 Oxonoruyeckue nupamuabl. CBoiicTBa 1 0 bubmmorexa [IOK
skocucTen. CyKieccus https://m.edsoo.ru/863eb5fa
28 IIpupoaHbIE 3KOCUCTEMBI 1
29 AHTPOIOTE€HHBIE SKOCUCTEMBI 1
30 buocdepa — rimobanpHas 3xocucTeMa 1 0 bub6nuoreka [IOK
e https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS | 0 bubmuorexa [JOK
ouochepsl https://m.edso0.ru/863ebd16
YenoseuecTBO B Ouochepe 3emiiu.
32 CocyiiecTBOBaHHE NPUPOJIBI U 1 0 bubmmorexa [IOK
https://m.edsoo.ru/863ebale
4eJI0BEYEeCTBA.
33 HtoroBas koHTpoJibHas paboTa 1 0 ngi;if;;gﬁ/};& cbale
34 Pe3epBHbIil ypok. O600111€HE TEMBI | 0
«Co0011ecTBa U DKOJIOTHYECKHUE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* buonorus, 10-11 knaccel/ 3axapos B.b., Pomanosa H.W., 3axaposa E.T.; mox penakuueit
Kpuxkcynona E.A., O0miecTBoO ¢ OrpaHHn4eHHON OTBETCTBEHHOCTBIO «PyccKoe CIoBo -
YYCOHHK

buonorus, 11 knacc/ Ilonomapésa U.H., Kopuunosa O.A., Jloumuna T.E.; non penakuueit
[Tonomapénoii M.H., O61iecTBO ¢ OrpaHUuE€HHON OTBETCTBEHHOCTHIO M3 1aTeIbCKUi TIEHTP
«BEHTAHA-I'PA®»; Akunonepnoe obmectBo «M3narensctBo «IIpocsemenue», 2021

METOIUYECKHUE MATEPHAJIBI IUISA YUYUTEJIA

1) MeTtonuieckue peKOMEHIANY AJIsl YUUTENEH MO MIKOJIBHOMY KYpCYy OMOJIOTHS TIpU
BBeneHun 00HOBIeHHBIX PI'OC OO0, PI'OC COO

MeTonudeckas pa3padorka o ouonoruu (5, 6, 7, 8, 9, 10, 11 xmacc)
https://nsportal.ru/shkola/biologiya/library/2023/04/09/metodicheskie-rekomendatsii-dlya-
uchiteley-po-shkolnomu-kursu

2) Meroauieckue mocoOus sl yuuTens: Y pok Ouoiaoruu
https://ypok-6mnonorun.pd/index.php/metodicheskie-posobiya-dlya-uchitelya

3) Caiit nist yaurtens: OMOJIOTUH

https://uchitelya.com/biologiya/

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Poccuiickast 2IieKTpOHHAS [ITKOJIA
https://resh.edu.ru/

2. Sknacc

https://www.yaklass.ru/

3. MaTepHeT-ypok (00pa3oBaTEeNbHbIN BUIECO TOPTAN)
https://interneturok.ru/

4. «Coam I'MA: Pemry EI'D u Penry OI'O»
https://soc-ege.sdamgia.ru/






