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HOACHUTEJIBHAS 3AIIMCKA

IIpu pa3paboTke mnporpaMMbl IO OHOJOTUUM TEOPETHYECKYI0 OCHOBY IS
onpeeNneHus NOAX010B K (POPMUPOBAHUIO COAEepkKaHUs yueOHoro npeamera «buomgorus»
coctaBwin: KoHuenrtyaiabHble mnonoxeHuss ®I'OC COO o B3auMo0OyCIIOBIEHHOCTH
uenei, colaep)kaHus, pe3yJbTaToB OOy4eHMS W TpPeOOBaHUM K YpPOBHIO MOJTOTOBKHU
BBIIYCKHUKOB, TIOJOXEHUs 00 oOummMX Lensix ¢ MPUHLMIAX, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI CcpeaHero ooOmiero oOpaszoBaHusi B Poccuiickoii
Qdenepanuu, a TakKe MOJOXKEHUS O creuuduke OHOJIOruHu, €€ 3HAUYCHUU B TO3HAHUH
KUBOM MpUPOJbl U 00eCleYeHUU CYHIECTBOBaHHUA YesoBeueckoro oodmectBa. CoriacHo
Ha3BaHHBIM TOJIOKEHUSIM, OIpPEAEIIEHbl OCHOBHBIE (DYHKIIMU MPOTpaMMbl IO OMOJIOTHH U
€€ CTpyKTypa.

[Iporpamma mo Ouosioruu Aa€T TIpelcTaBiIeHUE O LEsAX, 00 o0Iel crpaTeruu
oOy4deHHMsI, BOCIUTAHUS W Pa3BUTUS OOyHAIOMIMXCA CpEeACTBAMHU Y4YEOHOro MpeaMeTa
«buonorus», omnpenenser o00sf3aTeNbHOE MPEIMETHOE COJEpKAaHUE, €ro CTPYKTYpY,
pacnpenienieHue Mo pas3zesiaMm U TeMaM, peKOMEHIyeMYI0 MOCIeA0BaTeIbHOCTh N3YUeHUS
y4eOHOro MarepHasia ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU
00pa3oBaTeIbLHOrO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOIINXCS.

B nporpamMMe mo OMOJIOTMHM TakX e Y4YUTHIBAIOTCS TPeOOBaHUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METaNpeIMETHBIM U  MPEAMETHBIM  pe3ysibTaraM OOy4deHus B
(GbopMHUpPOBAaHMU OCHOBHBIX BHUIOB Y4YEOHO-IIO3HABATEILHON JESTEINHHOCTH/Y4eOHBIX
JENCTBUM 00YyYarOIINXCS 0 OCBOCHUIO COJIEPKaHMs OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo Ouomormu (10-11 kmaccel, 0a30BbIii ypOBEHB) pealM30BaH
OPUHIIMIT TIPEEMCTBEHHOCTH B M3Yy4YeHUM Ouosioruu, Onarojmaps uYeMy B Hel
IPOCMATPUBAETCSl HANPABICHHOCTh HA Pa3BUTHE 3HAHUMU, CBSI3aHHBIX C (POPMUPOBAHHEM
€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHUS, LEHHOCTHBIX  OpHEHTAlUUWd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, MPEACTABICHUNA O 30pOBOM 00pa3e U3HU U OEpeKHBIM
OTHOILICHUEM K OKpYyXXarwuen npupogHon cpeae. Ilostomy Hapsay ¢ H3yYEHUEM
0011eOMOIOTUYECKUX TEOPUH, a TAKKE 3HAHUM O CTPOSHUU KUBBIX CUCTEM PA3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IPOIIECCOB B IMpOrpamMMme Mo OHOJIOTHHU
yIEJIEHO BHHUMAaHUE WCIIOJb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOWM JKU3HU IS
pelIeHHs] TPUKIAJAHBIX 3a7ad, B TOM 4YHCle: NPO(HUIAKTHKKA HACIEACTBEHHBIX
3a00/IeBaHUN 4YEJIOBEKa, MEAUKO-TeHETUYECKOr0 KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEJACHUS B OKPYKaIOIIEH MPUPOJHON Cpefie, aHaIn3a
BIUSHUS XO3AMCTBEHHOW JEATEIBHOCTH 4YEJIOBEKAa HA COCTOSHHME NPUPOJIHBIX U
UCKYCCTBEHHBIX JKOCUCTEM. YCWJIEHHME BHHMMAaHHMS K NPUKIAJHON HAIPaBICHHOCTH
yueObHOro mpenmera «buomorus» NpPoAMKTOBAHO HEOOXOJUMOCTBHIO OOECTIeueHUs
YCIOBUM Ui pELICHUs] OJHOM W3 aKTyaJlbHBIX 3a/ay IIKOJIBHOTO OHOJOTHYECKOTO
o0Opa3oBaHus, KOTOpasl MpeanosaraetT (HOpMHpPOBaHHE y OOYYAIOIIMXCS CIIOCOOHOCTU
aJanTHPOBATHCSA K U3MEHEHUSIM JTMHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpefHero o0uiero oopa3oBaHus 3aHUMAeT BakHOE MecTo. OHa
oOecrieunBaeT (POpMHUpPOBAHUE Yy OOYHAIOIIMXCA NPEICTABICHUNA O HAy4YHOM KapTHHE
MUpa, paciiupseT U 0000IaeT 3HaHUS O KUBOM MPUPOLE, €€ OTIIMYUTEIbHBIX MPU3HAKAX



— YPOBHEBOM OpraHU3allMM U 3BOJIIOLHUHU, CO3MAaET YCIOBHUS [Jsd: MO3HAHUA 3aKOHOB
KUBOW MPHUPOABI, GOpMUPOBaHUs (PYHKIMOHAIBHON TPAaMOTHOCTH, HAaBBIKOB 3/JOPOBOTO H
Oe3omacHoro o0Opa3a >KHU3HH, HKOJOTMUECKOTO0 MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K
YKUBOW IIPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHue OWONOTHA WMEET TAaKXKE ISl PEHICHUS BOCHUTATENBHBIX W
pa3BUBAIONIUX 3a7ad CPEIHEro oO0IIero oOpa3oBaHMs, COLMAIU3AIMU OO0YyUYarOIIUXCS.
N3ydenne Ouonormu obecreynBaeT yCIOBUS A7 (OPMUPOBAHUS HHTEIUICKTYATbHBIX,
KOMMYHHUKAIIHOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETUYECKOW KYIBTYHI,
CHOCOOCTBYET HMHTETPAlUK OWOJOTUYECKUX 3HAHUN C MPEICTaBICHUAMU W3 APYTUX
y4eOHBIX TPEIMETOB, B YAaCTHOCTH, (U3MKH, XuUMUU U reorpaduu. HazpaHHble
MOJIOKEHUSI O MPeIHA3HAUCHUU y4yeOHoro npeamera «buonorus» coctaBuiii OCHOBY AJis
OMpeJieNieHUs] TOAXOJ0B K OTOOpY M CTPYKTYPUPOBAaHUIO €ro  CoJiepKaHus,
NPEJICTaBIEHHOTO B MIpOrpamMme 1o OUOJIOTHH.

Otbop coaepxkanust ywyeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3UIMI KyJIbTYpOocOOOpPa3HOro MOJAXOJa, B COOTBETCTBHUH C KOTOPBIM
oOyJaroliecsi JOJDKHBI OCBOWUTH 3HAaHWS W YMEHHUS, 3HAYMMbIE sl (OPMUPOBAHUS
oO1Iel KyJnbTyphl, ONMpENeNsonue aJeKBaTHOE IOBEJICHUE YEJIOBEKa B OKPYKaIOIIeH
NPUPOJTHOW Ccpefie, BOCTPEOOBAaHHBIE B TIOBCEJHEBHOW JKM3HH U MPAKTHYECKOU
nesitenbHoCcTH. Oc000e MECTO B ATOM CHCTEME 3HAHUN 3aHUMAIOT JIEMEHTBI COACPKaHUs,
KOTOpBIE CIy’)KaT OCHOBOW i (OpPMUPOBAaHUSI TIPEJCTABICHWA O COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHMHE MHpa M IIEHHOCTHBIX OpPUEHTAlUSIX JIMYHOCTH,
CIIOCOOCTBYIOIINX I'yMaHU3alUK OMOJIOTUYECKOT0 00pa3oBaHusl.

CtpykTypupoBaHHUe cojepx aHUsi yueOHOro maTepuaia B MporpaMMme Mo OHUOJIOTHH
OCYIIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUSA 3HAHUM 00 OTIMYUTETBHBIX
OCOOEHHOCTSX >KMBOM MPHUPOABI, O €€ YypOBHEBOW OpraHu3aldd ¢ HBOJIOIUU. B
COOTBETCTBUM C OTUM B CTPYKType ydeOHOro mnpeamera «bHOIOTHUS» BbIICICHbBI
CIeNyIONINe coJepKaTenbHble NUHUU: «buomorus kak Hayka. Meroabpl Hay4yHOTO
no3HaHus», «Kietka kak Ouonormdeckas cucrema», «OpraHu3m Kak Ouoiiormueckas
cuctema», «CucreMa u MHOrooOpazue OpPraHHYECKOTO MHpa», «IBOIIONUS KUBOH
IPUPOABI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH ».

Lens u3yuenus ydeOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OOy4aloUMMHUCS 3HAaHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHu3aluu SKUBBIX
CHUCTEM pa3HOTO paHra M MpHOOpEeTeHHWEe YMEHUM HCHOJIb30BaTh ASTH 3HAHUS I
IPaMOTHBIX JEHCTBUI B OTHOIIEHUU OOBEKTOB >KMBOW MPHUPOJIbI U PEIICHUS Pa3TUYHbIX
KU3HEHHBIX MPOOIIEM.

JlocTikeHne 1eNy u3ydeHus: yueobnoro npenmera «buonorus» Ha 0a30BoM ypoBHE
o0ecrneurBaeTcsl peleHUEeM CIAeAYIONINX 3a1a4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMBI 3HAHUN O OMOJOTHYECKHX TEOPHUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIaX, CIyKallUX OCHOBOM IS
(GopMupoBaHUS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHMHE MHpa, O METoJax
HAYYHOTO TIO3HAHMSI, CTPOCHUH, MHOT000pa3uu U OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO



YPOBHSI OpraHHW3aIly, BBIJAIOUINXCS OTKPBITUSX M COBPEMEHHBIX HCCIICOBAHHIX B
OHOJIOTHUH,

dopmupoBanue y 0OydYaromIUXCs TO3HABATENbHBIX, HHTEIUICKTYalIbHBIX |
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCe aHaln3a JAaHHBIX O MyTAX Pa3BUTHS B OMOIOTHH
HAYYHBIX B3IJIA0OB, MJEH M MOAXOMOB K H3YYEHHUIO XUBBIX CHCTEM Pa3HOTO YPOBHS
OpTaHU3alNY;

CTaHOBJICHHE y OOydYarouIuxcs OOIIed KyIbTypbl, (QYHKIIMOHATHFHOW TPAMOTHOCTH,
pa3BUTHE YMEHUW OOBSICHATH M OICHUBATh SBJICHHUS OKPYXKAIOIIETO MHpa >KUBOH
MPUPOJIbI HA OCHOBAHUY 3HAHUI U OTIBITA, MTOTYYCHHBIX MTPH U3yYCHUH OUOJIOTHH;

dopmupoBanue y  oOydalIIUXCs  YMEHMA  WIIIOCTPUPOBATh  3HAYCHHE
OMONOrMYECKUX 3HAHUK B MPAKTHYECKOW JCSATENPHOCTH YENOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUITUHCKUX TEXHOJOTUI 1 arpoOMOTEXHOJIOTUH;

BOCTIMTaHUE YOSKIEHHOCTH B BOBMOKHOCTH TIO3HAHUS YEIIOBEKOM KHBOW MPHUPOJIHI,
HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHUS K HEH, COOMIOJCHHSI JTUYECKHX HOPM TIpU
POBEACHUN OMOJIOTHUECKUX UCCIIEIOBAHUI;

OCO3HAHUE IICHHOCTH OWOJIOTMYECKHX 3HAaHWH IS TOBBIIICHUS  YPOBHS
AKOJIOTUYECKON KYIBTYPHI, A1 (POPMHUPOBAHHS HAYIHOTO MHUPOBO33PCHHS,

NpUMEHEHUE TPUOOPETEHHBIX 3HAHWA M YMEHUH B TIOBCETHEBHOW >KWU3HU IS
OLICHKH TIOCJICJICTBUI CBOEH JEATEILHOCTH IO OTHOIICHUIO K OKpYXKalomllel cpeje,
COOCTBEHHOMY  3JI0POBBIO, OOOCHOBaHHME U  COONIOJIEHHE Mep MNPOPHUIAKTHKU
3a00JIeBaHM.

B cucrteme cpeanero oOmero oOpa3oBaHus «buosorusi», m3ydyaeMas Ha 0a30BOM
ypOBHE, SBISIETCS 00s3aTeIbHBIM y4eOHBIM MPEAMETOM, BXOASIIMM B COCTaB
npeaMeTHON 00nacT «EcTecTBeHHO-HAYYHBIE PEAMETHI».

Jis u3yuenuss Ouosiornu Ha 0a30BOM YPOBHE CpeIHEro oOiiero oOpa3oBaHUs
otBoauTcs 68 vacoB: B 10 kimacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34 yaca (1
4yac B HEJEJIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi Kak Hayka.

buonoruss xak Hayka. CBs3bp OHMOJOTHM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HaykKamu, (puiocoduei, ITUKON, SCTETUKONW U mpaBoM. Pomb
Oowonornn B (HOPMHUPOBAHUM COBPEMEHHOW Hay4dHOW KapTuHbl wmupa. Cucrema
OMOJOTUYECKUX HAYK.

Metonpl TO3HAHWS JKWUBOW TMPUPOILI (HAONIOACHHWE, HDKCICPUMEHT, OIMHUCAHHE,
MU3MepeHue, Kiaccudukaius, MOIeITMPOBaHNE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).

JdeMoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon nu ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTobl MO3HAHUS KUBOW IPUPOIBI».



JlabopaTopHble M NpaKTHYeCKHe padoThI:

[Ipaktuueckas padota Ne 1. «Mcnonap30BaHKue pa3nMUHBIX METOJOB MPU M3YUYEHUU
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3aLMs.

XKubie cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHust Ouosioruu. OTauyue
KUBBIX CUCTEM OT HEOPTraHUYECKOUN TTPUPO/IBI.

CgoiicTBa OMOCHCTEM W HUX pa3HooOpaszue. YPOBHU OpPraHu3alud OUOCHUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MONMYJISIUUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHiT ), OnOoChEepHBI.

JdeMoHcTpanum:

Tabmuipl u cxeMbl: «OCHOBHBIC MPU3HAKK JKU3HU», «YPOBHHU OpraHU3AIlUU KUBOU
IPUPOIBIY.

O6opynoBanue: Mmojienb Mojekyisl JJTHK.

Tema 3. XumMHUYeCKHil COCTAB M CTPOCHHE KJICTKH.

XHWMHUYECKUA COCTAaB  KIETKA. XHMHYECKHE JJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Bojia 1 MUHEpalbHbBIE BEILIECTBA.

OYHKIUKA BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTKe. [loanepkaHne 0CMOTHYECKOTO
OaJaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMMHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3amenumMble U 3aMEHUMbIE aMHUHOKHCJIOTHI. AMHUHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€TKOBOM MOJEKYJbl (IIepBUYHASL, BTOPUYHAS, TPETHUUHAS M YETBEPTHUUHAS
CTpYKTypa). XUMHUYECKHE CBOCcTBa OenkoB. buonornueckue GpyHkimm 0eIKoB.

®epmeHTHl — Ouonoruueckue karaiausatopbl. CTpoeHne QepMeHTa: aKTHBHBIH
HEeHTp, cyoctpaTHas cnienuuanocts. Kodhepmentsl. Butamunbl. OTiinuust GepMeHTOB OT
HEOPraHMYECKUX KaTalln3aTOPOB.

VYrneBoasl: MOHOcaxapuabl (IJIIOKO3a, pubo3a W Ae30KcupuO03a), Aucaxapuibl
(caxapo3sa, J1akTo3a) U oJucaxapuibl (Kpaxmal, TJIMKOTEH, 11eJUII0J103a). buonornyeckue
(GyHKIMM yTIEBOIOB.

Jlunuael: Tpurimnepunbl, Gocomunuapl, crepouasl. I'uapodunbHo-ruapodoOHBIC
cBoiicTBa. buonormueckune ¢ynkuun nununoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB U
JUINA0B KaK HCTOYHUKOB YHEPTUH.

Hyxkneunossie kucnotel: JJHK u PHK. Hykneotuabl — MOHOMEpPBI HYKIIEMHOBBIX
kucnoT. Ctpoenne n ¢pynkuuu JJHK. Ctpoenne n ¢pynknuun PHK. Buast PHK. ATO®:
CTpoeHue U QyHKITUH.

[utosorus — Hayka o kietke. Knerounas teopus — npuMmep B3aUMOJCUCTBUS UAECH
1 (haKTOB B HAYYHOM MO3HAHUH. METObI U3yUEHUS KICTKH.

Knerka kak uenoctHas xuBas cuctema. OOnme NpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi MemOpana, Mmoiekyinsl [IHK kak renetudeckuid ammapar, cuctemMa CHUHTE3a
oenka.

Tumbl KJIETOK: JykKapuoTHUecKas W mpokapuoTthdeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTHieckor kietku. Kierounast crenka Oakrepuil. CTpoeHHE 3yKapUOTUUYECKOM
KJIeTKU. OCHOBHbBIEC OTJIMYMS PACTUTEIBHOM, ’KUBOTHOUN U TPUOHOM KIIETKHU.



IloBEpXHOCTHBIE CTPYKTYpHl KIETOK — KIJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HX
¢ynkuuu. Ilnasmatudeckas memOpaHa, €€ cBoicTBa M (yHkuud. lluTomnazma u eé
opraHouibl. OnHoMeMOpaHHble opranousl kinetku: I11C, annapat ['onb1ku, TM30COMBI.
IlonyaBTOHOMHBIE OpraHOMABI KIETKHA: MHUTOXOHAPWH, IuIacTuabl. [IpoucxoxaeHue
MUTOXOHAPUM W Tuactud. Buael mmactua. HememMOpanHble OpraHoWabl KJIETKH:
pUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPUOJIH, PECHUYKH, KIYTUKUA. DYHKIUHA OPraHOUI0B
KJIETKU. BritoueHus.

SAnpo — perynasTopHblii neHTp kieTku. CTpoeHue sapa: siaepHas 000J10YKa,
KapuoIlIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpersl: A. JleBenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, [Ix. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHue XUMHUYECKHX DJJIEMEHTOB B HEXWBOW IPUPOIE»,
«Pacrnipefenenne XuMUYECKUX 3JIEMEHTOB B KUBOMW MIPUPOJIE».

Tabmuupr u  cxembl: «llepuonuueckas Tabiuia XMMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MoJeKynbl BonbI», «buocunte3 Oenka», «CTpoeHHE MOJIEKYNbl Oelka»,
«Ctpoenue pepmenta», «Hykinennosbie kuciotel. JTHK», «Ctpoenue monekynsl ATO»,
«CTpOoeHHE SYKApUOTUYECKOW KIETKH», «CTpOeHUE >KUBOTHOM KIETKH», «CTpoeHue
pacTuTenbHOM KiIeTKH», «CTpoeHHe NpOKapUOTHYECKON KieTkn», «CtpoeHue sapa
KIIETKU», «YTJIEeBOABD, «JIMIUABI».

O6opynoBaHue: CBETOBOM  MHUKpPOCKOMN, 0OOOpyIZOBaHHE [Jisi  MPOBEICHUS
HaOJIIOIEHNI, U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOTIPETIapaThl PACTUTENbHBIX, )KUBOTHBIX
U OaKTepUaTbHBIX KIIETOK.

JlaGopaTopHblie U NPaAaKTHYECKHE PAOOTHI:

JlaGopatopnas pa6ora Ne 1. «M3yueHue xaTanUTHUECKOW aKTUBHOCTU (hEPMEHTOB
(Ha MpUMeEpe aMUJIa3bl UK KaTajaasbl)».

JlaGopatopnas pabora Ne 2. «l3yueHue CTpOCHHS KIETOK PAaCTEHHUH, KUBOTHBIX U
OaxkTepHii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHUCAHUE».

Tema 4. ’KnuzneneaTeJJbHOCTL KJIETKH.

O6MeH BemiecTB, WM MeTabomu3M. AccuMuisanus (TJIaCTUYECKUH OOMEH) u
TUCCUMWIISIIUS  (DHEPTeTHUECKUi OOMEH) — JIB€ CTOPOHBI E€IWHOTO IIpolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHMs BELIECTB W DJHEPIUU B I[OHUMAHUH
MeTabou3ma.

Tunsl oOmena BemiecTB: aBTOTpo(HBIA U TerepoTpodHbid. Pons ¢depmeHTOB B
oOMeHe BEIEeCTB U MPEBPAIlleHUU SHEPTUU B KIIETKE.

®dotocunTte3. CeroBas U TeMHOBas (a3bl QorocuHTe3a. Peakiuu ¢orocuHTE3a.
DddexTuBHOCTh (hoTOCHMHTE3a. 3HaUeHHE (HOTOCHMHTE3a IS JKM3HU Ha 3emiie. BiusHue
yclnoBUil cpeibl Ha (OTOCMHTE3 M CHOCOOBI TOBBIINICHHS €ro MPOJYKTUBHOCTH Yy
KYJbTYPHBIX PACTEHUH.

XeMOCHHTE3. XeMOCHHTE3UPYIONUe OaKTepuu. 3HAYCHUE XEMOCHHTE3a JIJIS KU3HU
Ha 3emuie.



OHepreTuueckuii oOMeH B KieTke. PaciienieHue BelIeCTB, BbIACICHUE U
AKKyMYJIMpPOBAaHHE SHEPrMM B KIETKE. OJTalbl 3HEPreTHYecKkoro oOMmeHa. [ numkomnus.
bpoxenne wu ero Buabsl. KuciaopogHoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO OOMEHA.

Peakiun matpuuHoro cunresa. I'enernueckas mHdopmanus u JHK. Peanuzanms
reHeTH4ecKo uHpopMaluu B KJIETKE. [ eHeTHYecKud KOJA U €ero CBOMCTBa.
Tpanckpunuust — matpuunbii cunte3 PHK. Tpancnsuus — OuocuHTe3 Oenika. ITaribl
tpancisauuu. Kogupoanre aMuHOKUCIOT. Posb pubocoM B GuocunTese Oenka.

Heknerounsle ¢opmbl *ku3HM — BHUpYychl. Mcropust otkpsiTusi BHpycoB (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHMS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bone3nn pacteHui, JKMBOTHBIX W YEJIOBEKa, BbI3bIBAEMBbIE BUpycamu. Bupyc
ummyHonedunmra yenoseka (BUY) — Bo3oynutens CIIMla. O6patHas TpaHCKpUIIuS,
peBepTasza u uHTerpasa. [Ipogunakruka pacrpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunmbl nutanus», «Metaboauzm», «MuUTOXOHAPUI»,
«JHepreTuyeckuii  oomMen», «Xyjoporact», «®dortocunte3», «Crtpoenue JHK»,
«CTtpoeHne u (QyHKIMOHHpOBaHUE TeHa», «CuHte3 Oenka», «['eHeTHMUecKuil Koz,
«Bupycer», «bakrepuodaru», «Crtpoenwe u xku3HeHHbIH 1uka Bupyca CIIN/a,
6akrepuodara», «Pemnukarus JJTHK».

O6opynoBanue: Mojaenu-ammiukanuu  «Yasoenne JIHK w  tpanckpunims»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojeiab cTpykTypbl JTHK.

Tema 5. Pa3MHokeHHe M MHIUBUIYAJTbHOE PA3BUTHE OPTAaHU3MOB.

KiteTounslil UK, WM )KU3HEHHBIM TUK KiaeTku. MHTepdaza u mutos. Ilpoueccsl,
nportekaromue B uHTepdasze. Perumkanusa — peakuus matpuyHoro cunteza JJHK.
Crpoenne XpoMOoCcOM. XPOMOCOMHBIN Ha0Op — KapuOTHUN. JIUTIJIOMIHBIA U TarjIOUIHBIHI
XpOMOCOMHBIE Ha0Opbl. Xpomatuibl. lluTonmornyeckue OCHOBBI PAa3MHOXKEHHS U
MHIVBU1YaJIbHOIO PAa3BUTHS OPTaHU3MOB.

Henenue kietkn — Muto3. Craauu mutosa. [Ipolueccel, npoucxoasmme Ha pa3HbIX
CTaJUsIX MUTO3a. BUOJIOrNYECKU CMBICI MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@®opMbl pa3MHOXKEHHS OpraHuM3MOB: Oecrosioe W TMosioBoe. Buapl Gecnosoro
Pa3MHOXKEHMA:  JI€JICHHE  HAABOEC, IIOYKOBAHME OJHO- W  MHOTOKIIETOYHBIX,
CropooOpa3oBaHuE, BEreTaTUBHOE pa3MHOXKeHue. lckyccTBeHHOE KJIOHMPOBAaHUE
OpPraHMU3MOB, €r0 3HAYEHUE JUIS CEJICKIIUU.

[TonoBoe pasMHOXKEHUE, €TO0 OTIINYHS OT OECIIOJIOrO.

Meiio3. Craguum wmeio3a. Ilpoieccel, mnpoucxoisiiue Ha CTaausx Meilo3a.
[ToBenenne xpomocom B meio3e. Kpoccunroep. buonormyeckuii CMbICT UM 3HAYECHUE
Meno3a.

["ameTorenes — mporiecc 00pa3oBaHUsS TOJOBBIX KJIETOK Y >KUBOTHBIX. [lonoBbie
JKeNe3bl: CEMEHHUKU U sSnYHUKU. OOpazoBaHuE W Pa3BUTUE MOJOBBIX KJIETOK — TraMeT



(cnmepmaTo3oui, sileKieTka) — clepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHUS
SUUEKIETOK U ciepMaro3ouaoB. OmionorBopenue. [laprenorenes.

NunuBunyansHOE pa3BUTHE (oHTOTEHER). OMOpUOHATEHOE pa3BUTHE
(amMOpuorene3). Jrtanbl SMOPHUOHAIBHOIO PAa3BUTHUA y TO3BOHOYHBIX JKMBOTHBIX:
npoOneHue, racTpyisiuus, opraHorese3. I[locTomOpuoHanibHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAJIBHOTO Pa3BUTHS: MPsAMOE, HenpsiMoe (IMUYMHOYHOE). BrusHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTRA.

Poct u pasButue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH,
CTaJIuH PA3BUTHSL.

JdeMoHcTpanum:

Tabmumpt u  cxembl: «®OpMBI  pa3MHOXKEHHSI  OpraHuU3MOB»,  «J/[BoiHOE
OIUIOIOTBOPEHUE Y IIBETKOBBIX PACTEHHII», «BereraTuBHOE pPa3MHOXKEHHUE PACTECHUII»,
«/lenenune knetku Oaktepuii», «CTpoeHHE MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounbii mukin», «Pemmmkamusa JHK», «Muto3», «Meho3», «IIpssmoe u Henpsimoe
pazBurue», «l'ameroreHe3 y MIICKONUTAIOMIMX U 4YeloBeka», «OCHOBHBIE CTaguu
OHTOTECHE3a».

O6opynoBaHnue: MHKPOCKOTI, MUKPOIpPENapaThl «CriepMaTo30U/1bl
MJIEKOTIUTAIOIIEro», «Siiekinerka miekonurarwiero», «KapuokuHes B KiIeTKax
KOpEIllKa JIyKa», MarHuTHasi Mojenb-anruiukanus «J/lenenue knetrku», moxaens JIHK,
MoeNbh MeTadazHOH XPOMOCOMBI.

JlaGopaTopHblie U NPaAaKTHYECKHE PAOOTHI:

JlaGopatopnas padota Ne 3. «HaGnrogeHue mMuTo3a B KJIETKaX KOHYHMKA KOpPEIIKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlaboparopnas pa6ota Ne 4. «M3ydeHne CTpOCHHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HacsieicTBeHHOCTH M H3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHeTuku. McTtopus pa3BuTUs TeHETUKU. Posib LHTONIOTHH U
SMOpPHUOJIOTUU B CTAaHOBIICHUU T€HETHKU. Bkiiam poccuicKuX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHUKU. MeETOoAbl TEHETHKH (THOPHIOJIOTHYCCKUM, IUTOTCHETHUYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKUi). (OCHOBHBIE TIE€HETHYECKHME TMOHATUS. | eHeTndeckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKpEIlUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUS NPU3HAKOB, YycTaHoBieHHble [. Menaenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €IMHO00pa3usi THOPUIOB IMEPBOTO TOKOJICHUS.
[IpaBusio nOMHUHUPOBaHUSA. 3aKOH PACIICTUICHUS MPU3HAKOB. [ MIOTE3a YUCTOTHI ramer.
[TonHOE M HENMOHOE JOMUHHUPOBAHUE.

JuruOpuaHoe CKpemuBaHUE. 3aKOH HE3aBUCMMOTO HACIEOBAaHUS TPU3HAKOB.
[lutoreHeTuyeckMe  OCHOBBI  AUTHMOPUIIHOTO  CKpPEUIMBaHMS.  AHaIU3UpPYIOIIEe
CKpemmBanue. lcrnonp30BaHWE AaHAMM3UPYIOLIETO CKPEIIMBAHUS ISl ONPEICIICHUS
FE€HOTHIA OCOOU.

CuemienHoe HaclieqoBaHue mpu3HakoB. PaGora T. Moprana mo clHemieHHOMY
HAaCJIEIOBAaHUIO T€HOB. Hapylienue cuenieHns TeHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enetnka mnona. XpOMOCOMHOE OIpelIeNeHHuE IoNa. AyTOCOMBI M  IIOJIOBBIE
XpOMOCOMBI. ['OMOrameTHble U reTeporaMeTHhIe OpraHu3Mbl. HacienoBanue npu3HaKoB,
CLUEIUICHHBIX C TTOJIOM.

N3menunBoCcTh. BHabl H3MEHYMBOCTHU: HEHACIEACTBEHHAS! U HACJIEACTBEHHAasA. Poiib
Cpelbl B HEHACJIEICTBEHHOM W3MEHUYMBOCTU. XapaKTEPUCTHKA MOJU(PUKALUOHHOM
W3MEHUYMBOCTU. BapuanmoHHbli paa M BapualmoHHas kpuBas. Hopma peakuuu nmpu3Haka.
KonnuecTBeHHbIE W KayeCTBEHHbIE MPU3HAKM W UX HopMa peakuuu. CBoiicTBa
MOJU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBenHnasi, wuiM  reHOTUNUMYECKas, W3MEHUYUMBOCThL. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 M MOJOBOM MPOILIECC — OCHOBa KOMOMHATMBHOM M3MEHUYHMBOCTH.
MytanmonHas u3MEHUMBOCTh. Krnaccudukamuss MyTanuid: TeHHBIE, XPOMOCOMHBIE,
reHoMHbele. Yactota W TpUYMHBI MyTarui. MytareHHsie  ¢akTopbhl. 3aKOH
TOMOJIOTUYECKUX PAJIOB B HaclieACTBeHHOM n3MeHnunBoctu H. M. BaBusosa.

Buesnepnast HaciI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka denoseka. Kapuotun uenoexka. OCHOBHBIE METOJIbl T€HETUKHU YEJIOBEKA:
reHeaJoTUueCKui, OJIM3HEIOBBINA, UTOTCHETUYECKUH, OMOXUMHUYECKUN, MOJEKYISPHO-
reHeTndeckuii. CoBpEMEHHOE OINpPEIeICHUE TEHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TEHOTUIIUPOBAaHUE, B TOM 4ucie ¢ nomoumpto [II[P-anamu3a. HacnencrBenHbie
3a0oneBaHUsl  4YeJlOBEKAa:  TIeHHble  Oone3Hd, OOJe3HM €  HACJIEeICTBEHHOM
IPEAPACTIONOKEHHOCTRI0, XPOMOCOMHBIE OoJie3HHn. CoMaTuueckue M TeHEepPaTHBHBIC
mytanud. CTBOJIOBbIE KJIeTKU. [IpuHIUMOBI 370poBOro oOpa3a >XU3HM, JUATHOCTHKH,
npoQUIAKTUKH W JICYEHHS  TeHEeTUYecKux  Oone3Hed.  Meauko-reHeThuyecKoe
KOHCYJIbTUPOBaHNE. 3HAYEHUE MEAUIIMHCKON N'eHETHKU B NMPEIOTBPALICHUU U JICYEHUU
reHeTHYeCKHUX 3a00JIeBaHUI YelOBeKa.

JdeMoHcTpanum:

IToptpetsr: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabnuuer 1 cxembl: «MOHOTMOPUAHOE CKpPEUIMBAHWE W €ro IUTOTeHETHYeCcKas
OCHOBa», «3aKOH pacUICIUVIEHUSI M €ro IUTOTCHETHYeCcKas OCHOBa», «3aKOH YHCTOTHI
rameT», «Jlurubpunnoe ckpemmuBaHue», «lluTomoruueckue OCHOBBI JUTHOPHUIHOTO
CKpeluBaHus», «Meio3», «B3auMonencTBre ajiebHbIX TEHOBY», <[ '€ HETUUECKUE KapThl
pacTeHHUi, )KUBOTHBIX U YeloBeka», «['eneTuka momna», «3aKOHOMEPHOCTU HACJI€I0BaHUsA,
CLUEIUIEHHOTO € MOJoM», «KapHOTHUIIbI YelOoBEKa U )KUBOTHBIX», «BUapl N3MEHYMBOCTH Y,
«MonaudukamonHas HW3MEHUYMBOCTH», «HacmenoBanue pesyc-pakrtopa», «[eHeTnka
rpyIn KpoBu», «MyTauMoOHHAsi U3MEHUYUBOCTH.

O6opynoBanue: MO/JIENN-aNIIMKA AN «MoHornbpuIHOE CKpEILIMBAHUEY,
«HemonmHoe nomuHUpOBaHue», «/[urubpunnoe ckpemuBanue», «Ilepekpéct xpoMocom»,
MHUKPOCKOII W MuKporpenapar «Jlpo3odwmia» (Hopma, Myranuu (HOpMBl KPBUIBEB U
OKpackH Tena), repbapuii «['opox moceBHON».

JlaGopaTopHble M NpaKTHYecKHe padoThI:

Jlaboparopnass pabora Ne 5. «UM3yuenwe pe3yabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEUIMBaHUS Y IP030(HIIbI HA TOTOBBIX MUKpOIIpEnapaTax».



Jlaboparopnast pabora Ne 6. «M3yueHue MoOAUGUKAIMOHHON HW3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO psifia U BApUALIMOHHON KPUBOM».

JlaGopatopHass pabora No 7. «AHanu3 MyTauumid y Jpo30Quibl Ha TOTOBBIX
MHKPOIIpEapaTax».

[IpakTuueckast padota Ne 2. «CocTaBiaeHuEe U aHAIU3 POJIOCIOBHBIX YETOBEKAY.

Tema 7. Cenekuusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IPoLECC. 3apOkKICHUE CENEKIUU U JOMECTUKALMA. Y YEeHUE
H. . BaBuioBa 0 1eHTpax MPOUCXOXKICHUS U MHOrooOpas3usi KyJbTYPHBIX PacTCHUM.
LleHTpBI IPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOPO/A, IITAMM.

CoBpeMeHHBbIE METOJIbl CeNeKUUMU. MacCoBbli M WHAMBUIAYAIbHBIA OTOOPHI B
CEJEKIIMM pPacTeHM M KUBOTHBIX. OleHka 53Kcrepbepa. bBIM3KOPOACTBEHHOE
ckpenBanue — UHOpuAMHT. Yucras nunua. CkpeluBaHue 4YMCTHIX JHHMM. ['etepo3uc,
win tuOpuaHas cuia. HepoxactBenHoe ckpemuBaHue — ayropuausr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. MCKycCTBEeHHBIM MyTareHe3 U IMOJYyYeHHE MOJIUILIIOU/IOB.
JIOCTM>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpaciib NpoU3BOACTBA. ['eHHas MHXKEHepus. DTanbl CO3AaHuUs
pexomOuHanTHot JIHK wu Tpancrennbix opranusmoB. KiierouHas uWHXeHepUs.
Kierounbsie KynbTypbl. MUKpPOKIOHaIBHOE pa3MHOXEHUE pacTeHuil. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX  OPraHU3MOB. ODKOJIOTMYECKHE U
strudeckue npodsemsl. MO — reHeTruecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. . BaBunos, M. B. Muuypum, I'. [{. Kapneuenko, M. ®. lBaHOB.

Tabnuuel n cxeMbl: kapta «lIeHTpBI MPOUCXOXKIEHUS U MHOTO00Pa3usi KyJIbTYPHBIX
pacteHuii», «llopoabl AOMalIHUX JKUBOTHBIX», «CopTa KyJbTYPHBIX PaCTCHUN,
«OTnanéanas rudpuamnsanus», «Padotel akanemuka M. ®@. UBanosa», «Ilonummmonaus»,
«O0BekThl  OuoTexHoiorum»,  «KnerouHele  KyIbTypbl W KJIOHHPOBAHUE,
«KoHcTpyHnpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJSDKH IJIOJIOB M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuiit «CerbCKOX03IWCTBEHHBIC PACTCHUS».

JlaGopaTopHble U NPaAKTUHYECKHUE PAOOTHI:

Okckypcus «OCHOBHbIE METOAbI U JOCTHKEHUS CEJEKIMU PACTEHUN U KUBOTHBIX
(Ha CENEeKIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOHMCHBITATENbHBIH YYacTOK, B
TETIUINYHOE X0341iCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBoIIOIIUOHHAS OHOJIOTHS.

[IpeanochIKM BO3HMKHOBEHHS 3BOJIIOIIMOHHOW TEOPHUH. DBOJIOLMOHHAS TEOPHUS U
e€ MecTo B OMoJIOTHH. BiusiHie 3BOIIOIMOHHON TEOPUHU HA pa3BUTUE OUOJIOTUU U APYTHUX
HayK.

CBugerenbcTBa 3BONMIONKU. [laneoHTONOTHYECKHE: TTOCIEN0BATEILHOCTD MOSBICHHUS
BHUJIOB B MaJCOHTOJOTHMYECKON JIETONMUCHU, TMepexojHbie (Gopmbl. buoreorpaduyeckue:
CXOJICTBO U pasinuue payH u (paop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTUYECKHE: CXOJACTBA M paziuyusl 3SMOpPHUOHOB  pa3HbBIX  BUIOB
MMO3BOHOYHBIX. CpaBHUTENIBHO-AaHATOMUYECKHE:  TOMOJIOTUYHEIE, aHaJIOTUYHBIE,
pyIMMEHTapHbIE  OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKUE:  CXOJCTBO
MEXaHMW3MOB HACJCJACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTe y Bcex
OpPraHU3MOB.

OpomonuonHasa teopuss Y. JlapBuHa. [Ipeanochuiku BOZHHUKHOBEHHMS TapBUHU3MA.
JIB>KyIIMe Cuibl SBOJIONMU BUJAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXEHUE MpPHU
OTPaHUYEHHOCTH PECYpPCOB, HEoNpeAeNEHHas U3MEHUYMBOCTh, O0pb0a 3a CyIIeCcTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnu (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

MuxkposBomtonud. [lonynsiiusa kak eqUuHUIA BUAA U SBOJIIOLUH.

JIBrkyiue cuiibl ((pakToOphl) IBOJIIOIMK BUAOB B TIpUpPOIe. MyTallMOHHBIN TTPOIece
U KOMOWHATUBHAs WU3MEHYUBOCTh. [lonmynsunoHHbIe BOMHBI U Apeiid reHoB. M3omsuus u
MUTpaLIUS.

EcrtectBennsiit 0TO0p — Hanpasstomuii aktop 3BosroIuu. DopMbI €CTEeCTBEHHOTO
otbopa.

[Ipucrnoco6ieHHOCT, ~ OpraHW3MOB  Kak  pe3yJdbTar  dBojwoiuu.  [Ipumepsl
IPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMop(d03bl U UIU0AIATITAIINH.

Bun u BumooOpazoanue. Kpurepun Buga. OcHoBHBIE (OpPMBI BHI000PA30BaAHMS:
reorpagpuieckoe, 3KOJOTUYECKOE.

MakpO3BOIOLHS. ®opmbl ABOJIIOLINU: dunernyeckas, IUBEPreHTHAs,
KOHBEpTeHTHasl, mapasienasHas. HeoOpaTuMoCTh 3BOIOLMH.

[IpoucxoxxaeHne OT HECHEUHAIU3UPOBAHHBIX TMpeAakoB. llporpeccupyromas
crienuanu3anus. AJanTUBHAs paguanus.

JdeMoHcTpanum:

IToptpetsr: K. JIunneit, XK. b. Jlamapk, Y. HJapsun, B. O. Kosanesckuii, K. M. bap,
3. T'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuuel 1 cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoibIlIn
MO3BOHOYHBIX J>KHUBOTHBIX», «ApxeonTtepukc», «DopMbl GOpbObI 3a CYIECTBOBAHHEY,
«EctecTBeHHBIN 0TOOpP», «MHOTO0Opa3ue COpTOB pacTeHui», «MHoroobpasue mopoj
KUBOTHBIX»,  «[lomymsiuu», «MyTanmoHHass W3MEHUYUBOCTH»,  «ApOoMOpGO3bI»,
«Mnmoanmanramun», «O0mas aereHepanus», «JIBrKyIue CHIIBI 3BOJONUN», «Kapra-
cxema Mapmipyta mnyremectBuss Y. JlapBuna», «boppba 3a cyliecTBOBaHHE,
«IIpucrnocoOIeHHOCTH OpPraHu3MOBY, «["eorpaduyeckoe BUJI000pa30BaHUE,
«IJKOJIOTHYECKOE BU000PA30BaAHUE.

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3jIMYHBIMU TUTIAMU OKpAacKu, HAOOp
IJIOJIOB U ceMsiH, koyekuus «l[IpuMepsl 3alIUTHBIX MPUCTIOCOONEHUN Yy >KUBOTHBIXY,
Mozenb «OCHOBHbBIE HAIPABJIEHUS 3BOJIIOLIUN», 00BEMHAS MOJielnb «CTpoeHrEe rOJI0BHOTO
MO3ra IM03BOHOYHBIX».

buoreorpaduueckast kapta mupa, Kouiekuuss «DopMbl COXpaHHOCTU HMCKOMAEMBbIX
KUBOTHBIX M pacTeHui», Mojaenp ammukauus «llepekpéct xpomocom», BIIaXKHBIE



npenapatel  «PazButme  Hacekomoro», «Pa3BuTuMe  JATYIIKW»,  MHUKpOIIpenapar
«Jlpo3oduna» (Hopma, MyTanuu GOPMBI KPBUIEEB U OKPACKH TEJA).

JlabopaTopHblie M MpaKTHYeCKHe padoThI:

Jlaboparopnasi pabora Ne 1. «CpaBHeHHE BHUAOB TI0 MOP(OIOTHYECKOMY
KPUTEPHUIO».

Jlaboparopnasi pabora Ne 2. «OmnucaHue NPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa».

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HHM HA 3emiie.

JloHaydHbIE TPEACTaBICHHUS O 3apOXKIACHUU KU3HM. HaydHble TruUnoTessl
BO3HMKHOBEHUS XKM3HM Ha 3emuie: a0MOreHe3 W MaHcnepMus. XUMHUYECKas SBOJIOLUS.
AOUMOTEHHBII CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTraHWYECKUX. DKCIEPUMEHTAIbHOE
NOJITBEPKICHUE XUMUYECKOH 3Botonnd. HavanbHble 3Tarnbl OMOJIOrMuecKo 3BOIOIUY.
I'unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYP U BO3HHKHOBEHHUE
npoTokiIeTKu. [lepBbie KneTku n ux 3BosroLns. POPMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX
OpraHU3MOB.

Pasutne xu3Hm Ha 3emine no 3paMm U nepuojaM. Karapxei. Apxeickas u
npotepo3oiickas Ipel. [laneosolickas spa U e€ mepuoabl: KeMOPUHUCKUN, OpJIOBUKCKUH,
CUJIyPUNCKUU, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o3o0Kckas 3pa 1 €€ NepUoIbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickast apa u €€ nepuo/ibl: NajJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOTEHOBBIM.

XapaKTepUCTUKa KIMMaTa M TE€OJIOTMYECKUX TnpoueccoB. (OCHOBHBIE 3Tambl
HBOJIIOIIUU PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMop(]o3bl Y pacCTeHUH U KUBOTHBIX.
[losiBieHMe, pacBET U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMY4ecKOro MHUpa Kak OTpaxkeHwe HBoMoUUH. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMSL  YEJNOBEKAa. AHTPOIOJNOrMs KakK Hayka. Pa3BuTue mpeicTaBiIE€HUN O
IPOUCXOKACHUU 4YellOBeKa. MeTollbl M3ydeHHsl aHTpornorene3a. CxoacTBa W pa3nuyus
YeJIOBEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cuibl (paxtopbl) aHTpororeHe3a. HaciencTBeHHass M3MEHUYMBOCTH H
ecTecTBEeHHBIN 0TOOp. OOmIecTBeHHbIN 00pa3 KU3HU, W3TOTOBICHUE OPYIUN Tpyla,
MBIIUICHHUE, PEYb.

OCHOBHBIE CTaZIMM M BETBH DHBOJIIOIMM YEJIOBEKAa: AaBCTPAJONUTEKH, YenoBek
yMenbiid, YenoBek npsaMoxonsmuii, YeroBek HeaHAEpTadbCKui, UenoBeK pa3yMHBIN.
Haxonku wnckomaembIX OCTAaTKOB, BpeMs CYILECTBOBaHHs, 00JacTb pacHpOCTpaHEHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenosedyeckne pacbl. OCHOBHBIE OOJBIINE pPAaChl: €BPOIMEOHIHAS (€BpaszHiicKas),
HErpo-aBCTpaJionHas (dKBaTOpHalbHAsi), MOHTOJOMAHAs (a3MATCKO-aMEpUKAHCKas).
YepTbl NPUCHOCOONIEHHOCTH TMPEACTABUTENIEH YEJIOBEYECKHX pac K  YCIOBUAM
cymiectBoBanus. EquHcTBO yenoseueckux pac. Kputuka pacusma.

JdeMoHCcTpanum:

[Moptpetsl: @. Penn, JI. [lactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. {apsuH.



Tabmumel u  cxeMmbl: «BosHukHoBeHue CojHEUHOM cucTeMBI», «Pa3Burne
OPraHu4eCcKoOro MHUpa», «PacturtenbHas KJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuotnueckass kinetka», «COBpeMEHHas CHUCTEMa OPraHUYECKOrO MUupa»,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA U YEIOBEKOOOPA3HBIX 00€3bsH»,
«OCHOBHBIE MECTa MAJCOHTOJIOTUYECKUX HAXOMOK IPEIKOB COBPEMEHHOTO YEJIOBEKA»,
«/IpeBHenmme moau», «/lpeBHue sroam», «llepBele  COBpEMEHHBIE  JIIOAUY,
«YenoBeuecKkue pacol».

Oo0opynoBanue: Myaspku «IIpoucxoxkiaeHue yenoBeka» (OIOCTHI aBCTPAIONMHUTEKA,
MATEKaHTpOIa, HeaHJepTalblla, KPOMAaHBbOHIIA), CJICNKA WU HU300paKeHUs] KaMEHHBIX
OpyIuil  MEepBOOBITHOIO  uejoBeKa  (KaMHHU-YOIIEphl,  pyoOwuna, ckpebia),
r€OXpOHOJIOTHYECKasi Tabiuia, KoJuleKus «@DOpMbl COXPAaHHOCTH HMCKOTMAEMbIX
KUBOTHBIX M PACTCHUI».

JlaGopaTopHblie U NPaAaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «M3ydyeHue HCKOMAEMBIX OCTAaTKOB pACTCHUN U
KUBOTHBIX B KOJUICKIIUSIX.

DKCKypcusi «DBOJIIOINSA OPraHUYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYIHBIN
WJIM KpaeBeIueCcKui My3eil).

Tema 3. Oprann3mMsbl 4 OKpYy:Kaiuas cpeaa.

OKoJIOTMSl KaK Hayka. 3aJayd W pas3Aelibl 3KOJIOTMU. METOIbl SKOJOTMYECKUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33pPEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl oOWTaHHMS OPraHMW3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, TOYBEHHAS,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue  ¢akrtopsl.  Kimaccudukanus — 3KoJIOTMYECKHMX  (PAaKTOPOB:
abuotnyeckre, OMOTUYECKHUE U aHTpONoreHHble. [leficTBrue skonornueckux (HpakTopoB Ha
OpraHU3MBlI.

AbGuotnueckne (aKTOpHl: CBET, TEMIEeparypa, BIAKHOCTh. DoTonepuoanu3M.
[Tpucroco0yieHnss opraHu3MoOB K JEHCTBUIO aOMOTHYeCKHX (hakTopoB. buomorundeckue
PUTMBI.

buotnueckue Qakropel. Buasl OHOTHYECKHX B3aUMOICHCTBHI: KOHKYPEHITHUSA,
XUIHUYECTBO, cuMOM03 u ero ¢Gopmbel. [lapasutusm, Koomepamusi, MYTyadu3M,
KOMMEHCaIu3M  (KBapTUPAHCTBO, HAaXJIEOHMUECTBO). AMEHCAIM3M, HEHTpaIHM3M.
3HaueHrne OMOTHYECKUX B3aUMOICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B TIPUPOTHBIX
CO0O011IeCTBAX.

DKOJIOTMYECKHE XapaKTePUCTHKU MONyysiquu. OCHOBHbIE MOKa3aTeIU MOMYJISIUN:
YUCJIEHHOCTh, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. J(uHamuka
YUCJIEHHOCTHU MOMYJIALNHI U €€ PEerysius.

JdeMoHCcTpanum:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.

Tabauublt U cxembl: kapta «lIpupomnsie 30HBI 3emiu», «Cpenbl oOUTaHUA
opranu3moB»,  «®oronepuoauszm»,  «llomynauum»,  «3aKOHOMEPHOCTH  pPOCTa
YUCIICHHOCTHU TOMYJIAIUU HHOY30puu-Ty(henbku», «[lumensie memm».

JlaGopaTopHble U NpaKTHYECKUE PA0OTHI:



Jlaboparopnast pabora Ne 3. «Mopdosornyeckre OCOOCHHOCTH pPACTCHUU U3
Pa3HBIX MECT OOUTAHUSY.
JlaGopatopHass pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJeyca.
[Ipaktuueckas pabora Ne 2. «Iloacy€r MIOTHOCTH MOMYJSALMA pa3sHbIX BUIOB
pacTeHum».
Tema 4. Coo01ecTBa M 3KOJI0rM4EeCKHE CUCTEMBI.
CooOmectBo  opranu3smMoB — OuoneHo3. CTpykTypbl OuOIlEHO3a: BHUIOBa,

poCTpaHCTBEHHAas1, Tpoduueckas (nuiesas). Buasi-nomuHanTel. CBsizu B OUOLIEHO3E.

Dkoniorudyeckue cuctemsl (3kocucteMsl). [ToHaTre 06 s3KocucTeEME U OUOTEOIIEHO3E.
OYHKIMOHAJIBHBIE KOMIOHEHTBI SKOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTBI, PEIyIICHTHI.
KpyroBopot BeIiecTB u MOTOK dHEPruu B 3KocucteMe. Tpodudeckue (MUIIeBbIE) YPOBHU
skocuctembl. [lumeBbie nenu U cetu. OCHOBHBIE TMOKa3aTeIW 3KOCHUCTEMBI: Onomacca,
OPOJIYKIMS. ODKOJOTUYECKHE THUPAMUIbL: MPOAYKIMHU, YHUCICHHOCTH, OHOMACCHI.
CBoIICTBa SKOCUCTEM: YCTOMYMBOCTH, CAMOPETYJIs1IUs, pa3BuTue. CyKieccus.

[IpuponHbIe PKOCUCTEMBI. DKOCHUCTEMBI 03P U PEK. DKOCHUCTEMA XBOWHOTO WJIU
ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIOr€HHbBIE 3KOCHUCTEMBI. ATpPO’KOCUCTEMBI. Yp6oskocucTeMsl.
buonorndeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopazHooOpasue kak (dakTop ycToMuMBOCTH  dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepraackoro o 6uocdepe. I'panutibl, coctaB u CTpyKTypa 6uocdepsl.
Kupoe BemectBo u ero ¢yHkuuu. OcoOGeHHOCTH Ouocdepsl Kak TiI00aIbHOM
AKOCUCTEMBI. [[nHaMuyeckoe paBHOBeCHE M oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHYECKUE IUKIIBI 3JIEMEHTOB (yriaepoja, a3ora).
3oHanbHOCTH OUOChepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoreyectBO B Ouochepe 3emun. AHTpONOTEHHbIE W3MEHEHHs B Ouocdepe.
I'moGanbHbIC YKOIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHM€e MPUPOLI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak
OCHOBa yCTOWYMBOCTH Ouochepbl. OCHOBA PAlMOHAIBHOTO YIPABICHUS MPUPOTHBIMU
pecypcamMu U uX UCTIONb30BaHue. JlocTikeHrs OMOJIOTHH U OXpaHa IPUPOJIBL.

JemoHcTpanum:

[Moptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmumer u cxembl: «llumeBbie 1enu», «bHOIEHO3: COCTaB M CTPYKTypa,
«IIpuponubie coobmecTBa», «llenn nmuranus», «Ikomoruyeckas nupamuaa», «buocdepa
U 4YEJIOBEK», «DKOCUCTEMA LIMPOKOIMCTBEHHOrO Jieca», «IKOCUCTEMAa XBOWHOIO Jieca»,
«buoneno3 BogoéMa», «ArponeHo3», «lIpuMepHble aHTPOMOTE€HHBIE BO3JACUCTBUS Ha
npupoay», «BaxxHelre UCTOYHUKY 3arpsi3HEHHS BO3JyXa U TPYHTOBBIX BOJ», «IlouBa —
BaXHEHIIas cocrapsitomas ouochepbr», «DakTophl jaerpaganund mouB», «IlapHUKOBBIN
abdexT», «DakTOphl pPaAMOAKTHBHOTO 3arps3HeHust owmocheprr», «OOmas CTpyKTypa
ouocheprr», «PacrnpocTpanenue xxu3Hu B Omochepe», «O30HOBBINA KpaH Ouochepb»,
«Kpyrosoport yriepojaa B buochepe», «kKpyropopoT a3oTa B IpUpoe».



O6opynoBanue: Mojenb-anuiMkauua  «Tunuunele  OUOLIEHO3BI»,  repOapuit
«PactutenpHble cooOliecTBa», koyuiekiuu «buoneHo3», «Bpeautenu BaxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJbTYyp», repOapuu M KOJUIEKUMU PACTEHUHM U KUBOTHBIX,
MIPUHAUIEKAIIME K PA3HBIM JKOJOTMYECKUM TpylnnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHSIEMBIX BUOB PACTEHUN U KUBOTHBIX.

I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA TIPOIT'PAMMEI 110 BUOJIOT'MA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

Cornacio ®I'OC COO, ycranaBnuBaioTcs TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OoOyJaroUMMHCST ~ MPOrpaMM  CPEJHEro  o0mero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpyKkType TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «brOoJIOrusa» BbIICICHbI
CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHME OOYYalOUMMHCS POCCUUCKOW TIpa)KaaHCKOM
UJCHTUYHOCTH  —  TOTOBHOCTM K  CaMOpAa3BUTHIO,  CAMOCTOSITEIBHOCTH U
CaMOOTIPEICJICHUIO, HAJIMYWe MOTHBAIUM K OOYYEHUIO OHMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPCHHHUX YOEXJICHUN JHUYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUUECKUX TPATUIIUNA Pa3BUTHSI OMOJIOTHUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
0o0ydJaromuxcs PyKOBOJCTBOBATHCS B CBOEH JEITEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, TPHUCYIIUMH CHCTEeME OHMOJIOTMYECKOTO  OOpa3oBaHUs, HaJIUYHE
AKOJIOTUYECKOTO TMPAaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh LIEIU M CTPOUTHh >KU3HCHHBIC
TIJIaHBI.

JInyHOCTHBIE PE3YJbTaThl OCBOCHHUSI MpeamMera «bHOJOrug» JOCTUTaloTCs B
€MHCTBE yUeOHOW M BOCTIMTATEIIHHOM JESATEIIBHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMH
POCCUMCKMMHU  COLIMOKYJBTYPHBIMHM, HCTOPUYECKHUMHM U  JIyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHM, TIPUHATHIMH B OOIIECTBE TMpaBWIAMH W HOPMaMH TIOBEACHUS W
CIOCOOCTBYIOT IMpOIIeccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, Pa3BUTHUS
BHYTPEHHEW NO3UIMH JUYHOCTH, NATPUOTH3MA, YBAXKEHHS K 3aKOHY U NPABOIOPSJIKY,
YeJIOBEKY TPy/la U CTapIieMy MOKOJEHHUI0, B3AUMHOTO YBaKEHHUS, O€PEKHOTO OTHOIICHUS
K KyJbTYPHOMY HACJIEAUI0 U TPAAULMUSAM MHOTOHALMOHAJIBHOrO Hapoaa Poccuiickoi
denepannu, MPUPOJIE U OKPYKAIOIIEH Cpee.

JIm4HOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTO TMpeameTra «bHONOTHS» JTOHKHBI
OoTpakaTb ~ TOTOBHOCTh W  CIOCOOHOCTH  OOyYaromMxcsi  PyKOBOJICTBOBATHCS
chopMUpOBAaHHOKW  BHYTPCHHEH  IO3HMIIMEH  JUYHOCTH, CHCTEMOM  IICHHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKJIEHHUI, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LIEHHOCTAM POCCHIICKOrO0 OOIIECTBa, PACIIMPEHUE KUZHEHHOTO OINbITa W OMbITa
JNEATENIBHOCTA B MPOLECCE pean3ali OCHOBHBIX HANPaBICHUN BOCIHATATEIbHOU
NEATENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCKOT0 BOCIIUTAHUS



c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMKM OOY4YaIOUIErocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTA TMPU CO3JAAaHUU YUEOHBIX
MIPOEKTOB, PEHICHUU YYEOHBIX U MO3HABATENbHBIX 3aJ1au, BBIOJTHEHUU OHUOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3MIIMIO IO OTHOIICHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YUYUTHIBATH B CBOUX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEM C pa3sHBIMU YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU H
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJTHEHUS Y4YCOHBIX,
MO3HABATEJIbHBIX U HCCJIEAOBATEIIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOIICHUS K MHEHUIO
OTIMOHEHTOB MIPU OOCYXECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

TOTOBHOCTh K TYyMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCHHCKOW TPAKIAHCKONW WJACHTUYHOCTH, TMaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHol, ropaocTtu 3a
CBOM Kpai, CcBOW PoauHy, CBOM $3bIK W KYJbTYpYy, MPOLUIOE M HACTOSIIEE
MHOT'OHAllMOHAJIBHOI0 Hapoaa Poccuu;

LICHHOCTHOE OTHOUICHHWE K NPUPOJHOMY HACIEAUIO W MaMATHUKAM IPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBIICHHE M Pa3BUTHE
OMOJOTMY, MOHMMAaHUS 3HAYEHUS OWOJIOTMM B MO3HAHUHM 3aKOHOB MPHUPOIBI, B >KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHOyKeHHro u 3amure OTtedecTna,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAaHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POAUTENSM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEM CEMEWHOW >KU3HU B COOTBETCTBHM C TPaJULIHUSIMHU
HaponoB Poccuu;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3ACUCTBHS KUBOW NPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE TIPOSBISATh
KauyecTBa TBOPUYECKOM JTUYHOCTH;

5) ¢usnyeckoro BocnMTaHHA, (OPMHUPOBAHHMS KYJIbTYPbl 310POBbS H
IMOIMOHATBHOTO 0JIArOMOJIyYHs:

MOHMMAaHHE W peanu3alusl 37J0pOBOro M Oe3omacHOro obpasza XKU3HU (3A0pOBOE
MUTaHUEe, COOJIOJICHUE TUTMEHHYECKUX MpaBUJl U HOPM, COAlaHCHUPOBAHHBIM PEKUM
3aHSATUN U OTIbIXA, peTyJisipHas (pu3nyecKkas akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O U
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHUMAaHHE LIEHHOCTH MPaBWJI WHIWBHUAYaAJIBHOIO U KOJUIEKTUBHOTO 0O€30MacHOTo
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJICACTBUN M HENPUATUS BPEIHBIX NPUBBIYECK (YIMOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHU );

6) TPy/10BOr0 BOCIIUTAHMS :

TOTOBHOCThH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPYI0IH00HE;

FOTOBHOCTh K AKTHUBHOW JIESITEIIBHOCTH TEXHOJOTMYECKOW ¢  COIMaIbHOU
HAIPaBJIEHHOCTH, CMOCOOHOCTh WHHIIMUPOBATH, IUIAHUPOBATH W  CAMOCTOSTEJIHHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpPEC K pas3nuyHbiM chepam mpodecCHoHaATBHON JeATeTbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mpodeccur W pealn30BbIBATH COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh U CIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUH
BCEH KU3HMU;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIesieco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE  YPOBHA  JKOJOTUYECKOM  KYJbTYphl: MNPHOOPETEHHE  OIbITA
TUTAHUPOBAHHUS TIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TOCIEACTBUN ISl OKpYKaromien
Cpenbl;

OCO3HAHHE TI00aJHLHOTO XapaKkTepa 3KOJIOTHUYECKUX MPOOJIEM U MyTel UX PelIeHUs;

CIOCOOHOCTh HCITOJIb30BaTh MpHOOpeTaeMble MPU U3YYECHUU OHMOJIOTUH 3HAHUS M
YMEHHS TIPH PEIICHUU MPOOJEM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIB30BAHUEM
(cobmroneHue mpaBmII TIOBEICHUS B IPUPO/IE, HAMIPABICHHBIX HA COXPAaHEHNE PABHOBECHSI
B DKOCHUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OMOCHEpHI);

AKTUBHOE HEMNPUATHE JCUCTBUHN, MPUHOCSAIINX BPEI OKPYXKAKOIIEH TPUPOIHON
cpene, yMEHHE TPOTHO3MPOBATH HEOIArONMPHUATHBIE OSKOJIOTHYECKUE IOCIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U TIPEIOTBPAILATh UX;

HaJIMYUe Pa3BUTOTO YKOJIOTUYECKOTO MBILIJIEHHUS, IKOJIOTUYECKOW KYJIbTYpPbl, ONbITA
NEATENIbHOCTU JKOJIOTUYECKOW HANpaBI€HHOCTH, YMEHHUSI PYKOBOJCTBOBAThCS HMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMANIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN AeSATEIbHOCTH HKOJIOTMUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:



c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHUAJNOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHMTATENbCKOW KYyJNbTYpbl Kak CpEACTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TO3HAHUS MHPA;

MOHUMaHue crnenupUuK OMOJIOTUU KaK HAyKU, OCO3HAHUs €€ posii B POPMUPOBAHUU
paIMOHANBHOTO HAYYHOTO MBIIUICHUS, CO3[JaHUM LEJIOCTHOTO TPEJACTaBICHUS 00
OKpY)XKalIlleM MHpE KaK O €IWHCTBE MPHUPOJbI, YeJoBeKa M OOIIecTBa, B TMO3HAHHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIIEHHWH TMpoOJeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMHM [Jii COBPEMEHHOW IUBUIIM3AIINH:
oOecriedyeHrss HOBOTO YPOBHS Ppa3BUTHS MEIUIIMHBI, CO3JaHHE TEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHSI YEIOBEYECTBA,
NOWCKa TyTeH BBIXOAAa M3 TJIOOAIBHBIX SKOJOTHYECKHX MpodsieM H oOecredeHus
nepexofa K YCTOMUYMBOMY pa3BUTHIO, PAIMOHAIBHOMY WCIOJIB30BAHUIO TMPUPOTHBIX
pecypcoB 1 (OPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYECHUH OMOJOTHYCCKUX 3HAHUI B IEJSAX MOBBIMICHUS
o0ImIe KyJIbTYphl, €CTECTBEHHO-HayYHOH TpPaMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIIMOHAIBHON TPAMOTHOCTH 00yJaroIuxcsi, POpMUPYEeMON TP U3YICHHH OUOJIOTHH;

TIOHUMaHUE CYITHOCTH METOJIOB MTO3HAHMSI, UCTIONh3yEMbIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAHUS U1 aHaJIU3a U OOBSICHEHUS SIBICHHI
OKPYXAaIOIIEro MUpPa U MPOUCXOASIINX B HEM U3MEHEHUN, YMEHHE JesilaTh 000CHOBAaHHBIE
3aKJIIOYEHHUS] HAa OCHOBE HAy4YHBIX ()aKTOB U MMEIOIIMUXCS JAHHBIX C LETBI0 MOJYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJI PEIICHHUS
npo0OJieM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IICHHOCTM HAY4YHOW JESATENbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOPa30BaHUIO, K
AKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUW IO OMOJIOTMH B COOTBETCTBHH C XWU3HEHHBIMU
OTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOEHUsI ydeOHOro mnpeamera «buomorus»
BKJIFOYAIOT:  3HAYMMBbIE  JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHHS]  OOYy4aIOIIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIPEJAMETHBIE) OOIEeHAYYHBIC TOHSITHS, OTPAKAIOUIUE
[IEJIOCTHOCTh HAYYHON KapTHHBI MUpa M CHEIU(PUKY METOJIOB MO3HAHUS, UCIIOIH3yEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPrusi, SIBIECHUE, MPOLECC, CHUCTEMa, HAYyYHbIN
dakT, TpPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJIOICHNE, N3MEPEHUE, IKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHBIC YUeOHBIC NCHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHHUKATHBHBIE, pEryJsITUBHBIC), o0OecrieurBaroIIne



dbopmupoBanue (PyHKIMOHAIBHOW TPAMOTHOCTH U  COLMAJIBHOM  KOMIIETECHIIUU
oOyyJaromuxcs, CIIOCOOHOCTH oOyyarouxcs UCIIOIb30BaTh OCBOCHHBIE
MEXIUCIMIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAJIbHBIE Y4YCOHBIC
JIEVCTBUS B IIO3HABATEILHOW U COLIMATIBHOM MPAKTUKE.

MertanpenMeTHble  pe3ysbTaThl  OCBOEHUS  NPOrpaMMbl  CPEIHEr0  OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMH M03HABATEIbHBIMHY J1€CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHE JeiCTBHS:

CaMOCTOSITEILHO (DOPMYIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATD €€
BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JJOTUUECKOTO MBIIUICHHS (aHaAIU3a,
CUHTE3a, CpaBHEHUs, KilaccuuKauu, 0000IIeH ), PACKPBIBATH CMBICII OMOJIOTHYECKUX
NOHATUN (BBIACNATh UX XapaKTepHBbIC MPU3HAKU, YCTAaHABIWBATh CBSI3U C JAPYTUMH
MOHSITUSIMH )

OTIPENICIIATh 1IEJIU JIeITEIIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHUTDH PE3YyJIbTATHI JICATCIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCITIOJIH30BaTh OMOJIOTUYECKUE TOHSITHUS I 00bsICHEHUS (DAKTOB W SIBJICHUMN JKUBOM
IPUPO/IBI;

CTPOUTH JIOTUUECKUE pacCyKIeHUs (MHIYKTUBHBIC, NETyKTUBHBIC, MO AHAJIIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTHM M TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX  SBJICHUSX,
(GbopMynHpOBaTH BHIBOABI U 3AKITIOYCHHUS;

NPUMEHSITh CXEMHO-MOJIENIbHBIE CPEACTBA JIs TNPEJCTABICHUSI CYIIECTBEHHBIX
CBsI3€il MU OTHOIIEHUH B M3y4aeMBIX OMOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUHIA
Pa3HOTO POJia, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IIJIaH pEIIEHUs MpoOJeMbl € YYETOM aHaiM3a HMMEIOUUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OILIEHWBATh COOTBETCTBUE pPE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIILHOCTH;

KOOPJIMHUPOBATH W BBIMOJHATH pabOTy B YCIOBHUSX PEAJbHOr0, BUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCAET0BATEIbCKHE IeHCTBHA:

BIAJCTh HABBIKAMH YYE€OHO-MCCIIEIOBATEILCKON M TIPOSKTHOW JESTENbHOCTH,
HABBIKAMH Pa3peIIeHUus MpoOIeM, CIIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITENIbBHOMY
MOUCKY METOAOB PEIICHHS MNPAKTUYECKUX 3a7ay, NMPUMEHEHUIO Pa3JIMYHbIX METOJOB
MTO3HAHMUS;

MCIIOJIb30BaTh PA3IUYHbIE BUJbI ACSITEIHHOCTH MO MOJYYEHUIO HOBOT'O 3HAHMUS, €T0
MHTEpIpETALUU, TPEOOPA30BAHUIO0 U MIPUMEHEHUIO B YUEOHBIX CUTYalLIUSIX, B TOM YHUCIIE
MIpU CO3JJaHUH YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMHUpOBaTH, HAYYHBIA THUIl MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;



CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BATEIbHOMN N€ATE€IbHOCTH
Y )KU3HEHHBIX CUTYaITUsX;

BBISIBISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTYaJU3WPOBaTh 3a/1ady, BBIIBUTATH
TUIOTE3y €€ pelIeHHs], HAXOJUTh apTyMEHTHI JIJIsl JJOKa3aTelIbCTBA CBOMX YTBEPKIACHHM,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PCEUICHUS 3aJa4yd pPe3yabTaThl, KPUTHUECKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH LIEeJICHANPAaBICHHBIN MMONCK MEPEHOCa CPECTB U CIIOCOOOB JCHCTBUS
B MpOo(EeCCUOHANIBHYIO Cpeay;

yMETh TEpPEHOCUTh 3HAHHWS B T[IO3HABATEIbHYID M TNPAKTHUECKYIO OOJACTH
KHU3HEICSITETbHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, TIPE/jIaraTh OpUTHHAIBHBIC TTOJIXOIBI M PEIICHUS, CTABHTh
poOJIEMBI U 33J]a4H, JOITYyCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) padoTa ¢ uHpopMaIHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX HHPOpMaUH (TEKCTE Y4eOHOTro
nocoOust, HayJYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTUISCKUX CIOBapsIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATU3UPOBATh HHPOPMAIIUIO Pa3TIMYHBIX
BUJOB H (OpPM TMPEACTABICHUS, KPUTHUYCCKH OIICHUBAaTH €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTh 3aMpPOChl M MIPUMEHITh PAa3IMYHbIE METOJIbI IIPHU MOUCKE U 0TOOpE
Oounonornyeckoit nHGOpMaIINK, HEOOXOAMMOM JIJIsl BHITIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  HUCIOJB30BaHUA  WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpY AaKTUBHOTO HCIOJIB30BAHUS Pa3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATH ONTUMAIIBHYIO (hOPMY MpeACTaBICHHUS OHOJOTHUECKOMN
uHopManuu (CXeMbl, TpaduKH, THarpaMMbl, TAOIHUIbI, PUCYHKH U APYToe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA MPU paboTe ¢ OMOIOTHYECKOM
uHboOpMaIHe: MPUMEHITh XMMHUYECKHE, (U3MUECKHEe M MaTeMaTH4YeCKHe 3HaKU WU
CHUMBOJIBI, (hOPMYJIBI, a00OpeBUATYPY, HOMEHKIIATYPY, HCIOJb30BaTh M MPEOOPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BIAJICTh HABBIKAMH DPACIMO3HAaBAaHUA W 3alUThl WH(pOpMaIuu, WHPOPMAIMOHHOM
0€30MacCHOCTH JIUYHOCTH.

OBiajeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMY JIEHCTBUSIMHU:

1) obmeHue:

OCYIICCTBIISITh KOMMYHHMKAIIMA BO BCEX cdepax >KU3HU, aKTUBHO Y4YaCTBOBATh B
JMaNiore WA JUCKYCCHH TIO CYIIECTBY 00CYKIaeMol TeMbl (YMEHUE 3a71aBaTh BOIPOCHI,
BBICKa3bIBaTh CYXKJIEHUS OTHOCHTEIIBHO BBIMIOJHECHHS MpeajiaraeMoi 3aa4yu, YIYUThIBATh
WHTEPECHI U COTIACOBAHHOCTD MO3UIIMH IPYTUX YYACTHUKOB TUAJIOTA VI TUCKYCCUN);



pacrno3HaBaTh HEBEPOATBHBIC CPEICTBA OOIICHMSI, TOHUMATh 3HAUYECHUE COIUATBHBIX
3HAKOB, TPEIMOCHUIOK BO3HUKHOBEHWS KOH(JIMKTHBIX CHUTYyallMil, YMETh CMsT4aTh
KOH(MJIUKTHI U BECTU TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMHA CIOCOOAMHU OOIICHWS W B3aWUMOJCHCTBUSA, TIOHUMATH
HaMEpEHUsl APYTHX JIOJCH, TPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOCCEITHUKY U B
KOppEeKTHO! (popme hopMyIUpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOYKY 3PCHHS C MCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAsI IeSITEIbHOCTD:

MMOHUMATh M WCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHIHOW W MHIAMBUIYATHLHOW PabOTHI
NPH PEIICHUHA OMOJIOTHYECKON MPOOIeMBbI, 00OCHOBBIBATh HEOOXOIUMOCTh MPUMCEHCHHUS
IPYHIOBBIX (HOPM B3aUMOCHCTBUS NP PEUICHUN YU4eOHOM 3a1a4H;

BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JACHCTBUH ¢ y4ETOM OOIIMX MHTEPECOB
¥ BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTHBA;

NPUHUMATH 1IEJTU COBMECTHOM JEATEIHbHOCTH, OPTaHM30BBIBATh U KOOPAUHUPOBATH
JCHCTBUSA 10 €€ JTOCTHIKCHHIO: COCTABJIATh IUIAaH JICHCTBUM, pACIIPEICIIATh POJIA C YUETOM
MHEHUH y4aCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOW PabOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJa M Ka)JOr0 YJaCTHHUKAa KOMAaHJIBI B OOLIUH
PE3YJIBTAT 10 Pa3pabOTaHHBIM KPUTECPHUSIM;

npeajaraTb HOBBIE TPOSKTHI, OICHWBATh HWJACH C  TIO3UIMH  HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHUYECKOE TMOBEJIEHHWE B PA3IMUYHBIX CHUTYaIUsX,
IPOSIBIIATh TBOPUECTBO U BOOOpakKeHUe, ObITh HMHUIIMATUBHBIM.

OByajieHUe YHUBEPCAJTbHBIMHU PEryJSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISl BBISIBICHHS MPOOJIEM UM WX PEIICHHS B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJOTHYECKUX 3HAHUU 1IE€JIEBbIE M CMBICIOBBIE YCTAHOBKH B
CBOMX JIEUCTBUAX U TMOCTYIMKAX MO OTHOIICHUIO K UBOW MPUPOJE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISTh  IMO3HABATENIbHYIO  JICSTEIBHOCTh,  BBIABIATH
npoOiemMbl, CTaBUTh W (POPMYIHUPOBaTH COOCTBEHHBIE 3aJadll B 00pa30BaTEIbHOMN
JESTENHHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJISATh IUTAH PEHICHUS MPOOJIeMbl C YYETOM HMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOP, aPryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CcocoO0CTBOBaTh (DOPMUPOBAHUIO M MPOSBICHHUIO IIMPOKOW SPYAULMU B Pa3HbBIX
o0NacTsAX 3HaHWM, IOCTOSHHO TMOBBIIIATH CBOM 0OO0pa3oBaTENbHBIA U KYJIBTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaThb OLICEHKY HOBBIM CHUTyalllssM, BHOCUTb KOPPEKTHUBbI B IEATCIbHOCTD,
OLICHUBATHb COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HABBIKAMU IO3HABATENIbHOM pPEeQIIEKCUM KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTAaTOB U OCHOBAHUM, UCIIOIb30BaTh
npu€mbl pedaeKCuu JUisl OLIEHKU CUTYallMu, BBIOOpA BEPHOTO pELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYIUX [IPU aHAJIU3€ PE3YJIbTATOB AECATEIbHOCTH;

3) npuHsTHE CE0S M IPYTrUX:

OpPUHUMATH ce0sl, MTOHMMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYIUX [IPU aHAJIU3€ PE3YJIbTATOB JACATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOr0 YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmertnbie pe3ynbTaThl ocBoeHusi nporpammbl COO mo Ouonoruu Ha 6a30BOM
ypOBHE BKJIIOYAIOT crenuduueckue s ydeObHoro mpeamera «buonorus» HaydHbIe
3HAHMSI, YMEHUS U CIIOCOOBI IEUCTBUM 110 OCBOCHHIO, MHTEPIIPETAIIMU U MTPE0OPa30BAHUIO
3HaHUM, BUIbI IESITEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUSA U NMPUMEHEHUIO 3HAHUU B
pPa3IUYHBIX Y4YEOHBIX CHUTyallMsIX, a TakkKe B pEATbHBIX >KU3HEHHBIX CHUTYalMsX,
CBS3aHHBIX ¢ Ouosiorueil. B mporpamme mnpeaMeTHble pe3yiabTaThl MPEICTABIEHBI IO
rojiaMm oOy4eHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce
TOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa M HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTUU, PYHKITMOHAIBHON IPAMOTHOCTH YEJIOBEKA /IS PEIICHUS
KU3HEHHBIX 3a/a4;

YMEHHUE PaCKphIBaTh COJIEpKaHHE OMOJIOTMYECKUX TEPMUHOB W TOHSATHMN: KHU3HB,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BELIECTB W NMPEBpAIlEHUE YHEPruH), TOMEOCTa3
(camoperynsiuus), ypOBHEBas OpraHu3alus >KUBBIX CHCTEM, CAaMOBOCHPOW3BEIICHHE
(penpolyKuus), HaCIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHUE;

YyMEHUE  u3laratb  OWOJOTMYecKHe  Teopud  (KIETO4Hasi, XPOMOCOMHAs,
MyTallMOHHAas, [IEHTpaJIbHasl IorMa MOJEKYJIsipHO Ouonorun), 3akonsl (I'. Mengens, T.
Moprana, H. 1. BaBunoBa) u yuenus (0 LIEHTpax MHOTO00pa3vs U MPOUCXOKJICHHS
KyJnbTypHbIX pacteHudd H. M. BaBuioBa), omnpenensiTb TpaHUIbI UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM;



YMEHHUE BIIAJIeTh METOJAAMH HAay4HOrO0 IO3HAaHUSA B OHOJIOTMM: HAOJIOJCHHE U
ONMCAHWE JKUBBIX CHUCTEM, TMPOIECCOB W SBICHUW, OpTraHU3alMs W TPOBEICHUE
OMOJIOTUYECKOTO DKCIICPUMEHTA, BBIIBM)KCHHE THUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTH
MEXIY HWCCICAYeMBIMH BEIMYMHAMHU, OOBSICHEHHE TIOJYYCHHBIX  pPe3yJbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX TOHITHH, TEOPHH W 3aKOHOB, YMEHHE JeiaTh BBIBOABI Ha
OCHOBaHHH TTOJTYYEHHBIX PE3YIIhTATOB;

YMCHHE BBIJCIATh CYIICCTBEHHBIE TPU3HAKA BHPYCOB, KIETOK MPOKAPUOT W
AYKapHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOIIECCOB:
oOMEHa BEIIECTB M TPEBpAIICHUS SHEPTHMU B KIETKE, (OTOCHHTE3a, IUIACTHYECKOTO M
DHEPreTHYECKOTO0  OOMEHa, XEMOCHHTE3a, MMHTO03a, MeW03a,  OIUIOJIOTBOPEHUS,
Pa3MHOXEHUS, MHANBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMCHHE TPUMEHSATH TIOJYYCHHBIE 3HAHUSA I OOBSCHCHHUS OMOJOTHYECKUX
IIPOIIECCOB U SIBJICHUH, /IS IPUHATHS MPAKTHUYSCKUX PEIICHUN B TTOBCEAHCBHOM KU3HHU C
b0 o0ecrieueHrst 0€30MacHOCTH CBOETO 370POBBS U 3I0POBBSI OKPYIKAIOIIHUX JTOJICH,
COOJIIOJIECHUsT HOPM TPaMOTHOTO TIOBEJCHHUS B OKpPYXAIOIIeH TPUPOTHOW cpere,
NOHMMAaHWEe HEOOXOJMMOCTH HMCIIOJIb30BaHMS JOCTHKEHUH COBPEMEHHON OWOJIOTHHM W
OMOTEXHOJIOTHUH ISl PAIIMOHATIBHOTO IMPUPOJIOIOJIB30BAHUS

YMCHHE pEIIaTh JJIECMCHTAPHBIC T'CHETHYCCKUE 3a7a4d Ha MOHO- W JIMTUOPHIHOE
CKpEIIMBaHUE, CIEIUICHHOE HACleJOBaHUE, COCTABISAThH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs IS MPEJCKa3aHus HACJIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH JTA0OpATOPHBIE U MpaKTUUYeCKHue padoThl, COOI0IaTh MpaBHIIa
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHMYECKHM  OLEHHWBAaTh W  HWHTEPIPETUPOBATH  HMHPOPMAIHUIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIIOYAIONIYIO TCEBIOHAYYHbIE 3HAHUA M3 Pa3TUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMHGOPMAIMK, HAYYHO-TIOMYJSPHBIE MaTepuabl),
ATUYECKUE  AaCMEeKThl COBPEMEHHBIX HCCIEJOBAaHUN B  OHOJIOTMH, MEIUIMHE,
OHMOTEXHOJIOTHH,

yMEHHE CO37aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIICHHS, 0000IIas
Ononornyeckyro MHGOPMAIUIO W3 HECKOIbKUX HCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh
MOHATUHHBIN armapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHUS yueOHOTO npeameTa «buonorus» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUIA O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMUPOBAHHH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJOTHH, (DYHKIIMOHATEHON TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHHUS
’KU3HCHHBIX 3a/1a4;

YMEHHUE pPaCKpBIBaTh COJACpPKAHWE OWOJOTMYECKHMX TEPMUHOB W TIOHSTHI: BUJ,
MONYJISIUsl, TEHOPOHA, SBOJIOLMSA, ABWXKYIIME CHIbl ((PAaKTOpPbI) SBOJIOIUH,
MPHUCTIOCOOJICHHOCTh ~ OPTaHWU3MOB,  BHUJA000pa30BaHHE, DJKOJOTHUECKHE  (PaKTOPHI,
AKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHTHI, LM MUTAHUS, DKOJIOTHUYECKas
nupamuja, OuoreoreHos, ouocdepa;



YMEHHE H3/araTh OHWOJormueckue teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKas TEOpHUs DHBOJIOLMHU), 3aKOHBl U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactBa K. M. bapa, yepenoBaHusl IVIaBHBIX HaNpaBIeHUM W myTed sBosmounua A. H.
CeseprioBa, yuenuss o Ouochepe B. . Bepnanckoro), ompenensiTh TpaHUIBl HX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIAJETh METOJAMH HAy4YHOIO MO3HaHUS B OHOJOruu: HAOMIOJEHUE H
ONMCAHHWE JKUBBIX CHUCTEM, TPOIECCOB W SBIICHUW, OpraHW3alys W MPOBEIACHUC
OMOJIOTUYECKOTO JKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIABICHUC 3aBUCUMOCTH
MEXIY HCCIEAYeMBIMH BEIIMYMHAMH, OOBSCHEHHWE TMONYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX TOHATHH, TEOPHH W 3aKOHOB, YMEHHE JeiaTh BBIBOABI Ha
OCHOBaHHH TOJTYYCHHBIX PE3YJITATOB;

YMCHHE BBIJCIATh CYIISCTBEHHBIC MPU3HAKA CTPOCHHUS OWOJIOTHUYECKHX OOBEKTOB:
BUJIOB, TIOMYJIAIHMHA, TPOIYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OWOTCOIICHO30B U
HKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHOW H3MEHYHMBOCTH, €CTECTBEHHOTO
otOopa, BUJI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBUS DKOJIOTHYECKHUX
(akTOpOB Ha OpraHMW3Mbl, IMEPEHOCAa BEIIECTB W IOTOKA JHEPTrUU B HSKOCUCTEMAX,
AQHTPOINIOTCHHBIX U3MCHCHHI B PKOCHCTEMax CBOCH MECTHOCTH, KPyroBOPOTa BEIIECCTB M
OMOreoXMMHUYECKUX IIMKIIOB B Ouocdepe;

YMCHHE TIPUMEHSATH TIOJYYCHHBIC 3HAHUSA U OOBSCHCHHUS OMOJOTHYECKUX
IIPOIIECCOB U SIBJICHUH, /ISl IPUHATHS MPAKTHYSCKUX PEIICHUN B TTOBCEAHCBHOM KU3HU C
Henbio o0ecreueHrs 0€30MacHOCTH CBOETO 37I0POBBSI U 3I0POBBSl OKPY’KAIOIIUX JIOJIEH,
COONIOJIEHUsI HOPM TPaMOTHOTO TIOBEJCHHUS B OKpYXalolled NpUPOIAHON cpere,
NOHUMaHHEe HEOOXOJAMMOCTHU HCIOJIb30BaHUSl JOCTUKEHUN COBPEMEHHON OWOJIOTHH IS
PaIMOHAILHOTO MTPUPOOTIOIH30BAHNUS;

yMEHHE peniaTh dSJEeMEHTapHble OWOJIOTMYECKHe 3a7adyd, COCTABISATH CXEMBI
MEpEeHOCa BEIIECTB U SHEPTUU B HKOCUCTEMAaXx (LIEMU MUTAHUS );

yMEHHE BBITIOJHATH J1a0OpaTOpHBIC W MpaKTUYeCKue padoThl, cOOII0IaTh ITpaBUia
pu paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKHM  OLIGHUBATh U  HWHTEPHPETUPOBATH  HHPOPMAIIUIO
OMOJIOTUYECKOTO COJACPIKAHUS, BKIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX
UCTOYHUKOB (CpelcTBa MaccoBOM HMHGPOPMAIIMK, HAYYHO-TIOMYJSPHBIE MaTepUabl),
paccMaTpuBaTh TII00ATBHBIE IKOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH
[0 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000IIas
Ouonorndeckyro WHPOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO HCIOJB30BATh
MOHATUWHBINA anmnapaT OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne  HaumenoBanue pa3aenoB KoiudecTso yacos DJIEKTPOHHBIE
/. H TeM NporpaMmbl Bcero Konrtpoasn IIpaktnueckne (uugposbie)

ble padoThl  padoThI o0pa3oBaTte/ibHbIE



buonorus kak Hayka

JKuBrle cucTeMBbl U UX
Opra"u3anus

XUMHYECKUU COCTAB U
CTPOEHHUE KIIETKU

KusuenesrenbHOCTD
KJIETKHA

PasmHOXeHne n
WHJIMBUIYyAJIbHOE PAa3BUTHE
OpraHU3MOB
HacnencrBeHHocTs 1
M3MEHYHUBOCTH
OpraHU3MOB

Cenekuusi OpraHnu3MoB.
OCHOBBI OMOTEXHOJIOTHHA

PesepBHOE BpeMmst

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

11 KIIACC

Ne
n/n

HaunmenoBanue
pa3aesioB M TeM
NPOrpamMmmbl

DBOJIFOIIMOHHAS OUOJIOT U

Bo3HukHOBEHME U

34

KoanuecTBo 4acos

Bcero

9

KonTpoubn
bIe padoThI

0.5

1.5

IIpakTH4eckue
padoThI

0.5

pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [{OK
https://m.edsoo.ru/7f41¢29
2

bu6mmoteka [IOK
https://m.edsoo.ru/7f41¢29
2

bu6moteka [IOK
https://m.edsoo.ru/7f41¢29
2

bu6moreka [IOK
https://m.edsoo.ru/7f41¢29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢29

2
bu6moreka [IOK
https://m.edsoo.ru/7f41¢29

2

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc7
4

bu6mmoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

paSBI/ITI/Ie JKHU3HHU Ha
3emiie

Opranusmsl u
OKpY>Karolas cpea

CooOmiecTBa u
3KOJIOTHYECKHAE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 0

IHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne
n/ Tema ypoka

I

buonorus B cucreme Hayk

MeTo bl TO3HAHUS KUBOU
npuposl. [IpakTudeckas
pabota Ne 1
«Hcmoyp30Banue
Pa3IMYHBIX METOJIOB MPU
W3YYEHUU OMOJIOTUYECKUX
00BEKTOBY»
buonorunueckue cucreMsl,
MIPOLIECCHI U UX U3YyUYEHUE.
Koumponvnas paboma
XHUMHYECKHI cOCTaB
KIeTku. Boga u
MHHEpaJIbHBIE COJIU

benku. CocraB u cTpocHue
OEJIKOB

KoaunyecTBo yacoB

Konrtpoin
Bcero HbIe

padoThI

1

1

1 1

1

1

IIpakTn
YyecKue
padoThbI

0.5

2.5

Jara

U3y4eHH s

04.09

11.09

18.09

25.09

02.10

https://m.edsoo.ru/7f41cc?
4

bubnuoreka [IOK
https://m.edsoo.ru/7f41cc7
4

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc7
4

bu6mmoreka [{OK
https://m.edsoo.ru/7f41cc7
4

JJIeKTPOHHbIE
uudposbie
oOpa3oBareJibHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/863¢
6122
https://m.edso0.ru/863e
632a

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
6122

bubmuoreka [JOK
https://m.edsoo.ru/863e
6564

bu6mmoreka [JOK
https://m.edsoo.ru/863e
674¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e
6b72



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

depmMeHTh —
OMOJIOTUYECKHE
KaTajanu3aTopHI.
JlaboparopHas pabora Ne 1
«3yuenue
KaTaJIUTUYECKOMN

aKTUBHOCTH (pepMeHTOB (Ha

IIpUMepe aMUIa3bl UIIN
KaTtaja3bl)»

VYrnesoasl. JInouasl

HyxknenHoBbIE KHCITOTBI.
ATOD

Hctopus u metosl
W3Yy4YEHUS KIICTKH.
Kiterounas teopust
Knerka xak nenocraas
JKHBasi CUCTEMA

Crpoenue
3YKAPUOTHYECKOM KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yuenue cTpoeHus
KJIETOK PacTEHHUI,
YKUBOTHBIX, TPUOOB 1
OaxkTepuil Mo
MHUKPOCKOTIOM Ha FTOTOBBIX
MUKpOTpenaparax u ux
OTIMCaHUE»

OOMEH BeLIECTB WIH
MeTaboIn3M

dorocuaTEe3. XEMOCHUHTES

DHepreTudyeckuii o0OMeH

JXKu3HeHHbI UK KIETKH.
Jenenue kiaeTku. Muros.
JlaGopatopHnas pabora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKa KOpeIKa

0.5

0.5

0.5

09.10

16.10

23.10

06.11

13.11

20.11

27.11

04.12

11.12

18.12

bubnuoreka [IOK
https://m.edsoo.ru/863¢e
6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e
6870

bu6morteka [IOK
https://m.edsoo.ru/863e
6d5¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e
6e88

bubmoreka [IOK
https://m.edsoo.ru/863¢
6ff0
https://m.edso0.ru/863e
716¢

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
766¢

bubmuoreka [JOK
https://m.edsoo.ru/863¢e
7¢98

bubnuoreka [JOK
https://m.edsoo.ru/863¢e
Taae

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e
7dc4



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

25

26

JIyKa Ha TOTOBBIX
MUKpOIpernaparax»

Buocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsus — OuocuHres
Oenka

Hexnerounsie hopmbl
KHU3HU — BUPYCHI

DOopMBbI pa3MHOKEHUS
OPraHu3MoOB

Meiio3s

OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KJIETOK.
O1u1010TBOpPEHKE.
JlabopaTtopnast pabota Ne 4
«3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTpernaparax»

NHnuBuayapHOE pa3BUTHE
OpraHu3MOB

I'enetnka — Hayka o
HACJIEICTBEHHOCTH H
H3MEHYHNBOCTH
3aKOHOMEPHOCTH
HacjeA0BaHUs TPU3HAKOB.
MonorubpuaHoe
CKpEIIUBaHHE
JlurubpuHoe
CKpelllMBaHue. 3aKOH
HE3aBUCHUMOTO
HaCJIeIOBaHUS MPU3HAKOB
CuensieHHOE HaclleIOBaHUE
npu3HakoB. JlabopaTopHast
pabota Ne 5 «3yuenue

0.5

0.5

25.12

15.01

22.01

29.01

05.02

12.02

19.02

26.02

04.03

11.08

18.03

bubmuoreka [IOK
https://m.edsoo.ru/863¢
796¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e
796¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e
7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e
81b6
https://m.edsoo.ru/863e
831e

bu6moreka [IOK
https://m.edsoo.ru/863¢
7f4a

bu6moreka [IOK
https://m.edsoo.ru/863¢
81b6

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
8436

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
8612

bubnuoreka [JOK
https://m.edsoo.ru/863¢e
8878

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e
89a4

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e
8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

pe3yabTaToB
MOHOTHOPUIHOTO U
JTUTUOPUIHOTO
CKpCIIUBAHHS Y
Ip030(HUIIBI HA TOTOBBIX
MUKpOITpenaparax»
I'eneTuka nosna.

HacnegoBanue nmpu3Hakos,

CICIUICHHBIX C IIOJIOM
N3MeHYnBOCTb.
Henacnencreennas
M3MEHYUBOCTb.

JlabopaTtopHas pabota Ne 6.

N3yuenune
MOTU(UKAITHOHHO U

HU3MECHYUBOCTHU, ITIOCTPOCHUEC

BapHalMOHHOTO psifa 1
BapHallMOHHON KPUBOM»
HacnencrBennas
N3MEHYHUBOCTD.

JlabopaTopnas pabota Ne 7.

«AHanu3 myTtarun y
JpOo30¢ Il HA TOTOBBIX
MUKpOTpernaparax»

T'enetuka degoBeka

Pe3epBHbIit ypok.
O0o001Ienne o TeMe
«HacneacTBeHHOCTD U
H3MEHYHUBOCTD
OpPraHU3MOB».

CCJ'IGKLII/ISI KaK HayKa 1
nponecc

MeTtoasl ¥ JOCTHKEHUS
CEJICKIIUU PAaCTCHUM 1
>KUBOTHBIX

buoTtexHonorusa kak
0Tpacyib HPpOU3BOJACTBA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

11 KIIACC

34

0.5

0.5

01.04

08.04

15.04

22.04

29.04

06.05

13.05

20.05

bu6mmoreka [{OK
https://m.edsoo.ru/863¢e
8c60

bu6moreka [IOK
https://m.edsoo.ru/863¢e
8efe

bu6moreka [IOK
https://m.edsoo.ru/863¢
8efe

bu6moreka [IOK
https://m.edsoo.ru/863¢
8d78

bubmuoreka [JOK
https://m.edsoo.ru/863¢e
9214

bubnuoreka [JOK
https://m.edsoo.ru/863¢e
9214

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e
9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

10

Tema ypoka

DBOJIOMA 1 METOIBI €6
W3YYCHUS

Hcropus pazsurus
MpeCTaBICHHI 00
9BOJIOLINU

MukposBontonus

[Tomymsanus kak
JIIEMEHTapHAas eAMHUTIA
BHJIA U DBOJIFOIHH.
JlabopaTtopnast padota Ne 1
«CpaBHEHHE BUJIOB T10
MOP(hOIOTHIECKOMY
KPUTEPHIO»

JIBMOKyIIE CHITBI
(amemenTapHbIie (HaKTOPHI)
SBOJTIOIIH

EcrecTBennsiit 0TOOD 1
ero (opmer

Pe3ynbratel 3BosIOIUN:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BUJI000pa30BaHuUE.
JlaGopaTtopnast pabota Ne 2
«Onucanue
MIPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
Xapakrepa»

Hanpasnenus u nytu
MaKpO3BOJIIOLUN

Heobpatumocts
ABOJTIOIIUHU

Hctopust xu3Hu Ha 3emiie
U METOJIbI €€ U3y4YeHUs

KonuyectBo 4yacos
KoHnTtpoJs
HbIE
padoTsbI

Bcero

[EEN

Hpakru [lara

yecKue
padoThI

0.5

0.5

H3YyYCHUA

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863e
a20e

bu6mmoreka [{OK
https://m.edsoo.ru/863e
9570

bu6moteka [IOK
https://m.edsoo.ru/863e
9cle

bu6moreka [IOK
https://m.edsoo.ru/863¢e
99¢6

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
9da4

bu6moreka [IOK
https://m.edsoo.ru/863¢
9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e
9fde

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e
Ocle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

11

12

13

14

15

16

17

18

19

20

21

22

T'unoresnt
MIPOUCXOKACHUS )KU3HU Ha
3emiie

Passurne xxu3Hu Ha 3emie
I10 3paM | IepuoiamMm

OcHOBHBIE ATarbI
9BOJIIOLIMM PACTUTEIBLHOTO
1 KUBOTHOTO MHpA.
[Ipaktuyeckas padora Ne 1
«M3yueHne uckomaemMmbIx
OCTaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKIIHSIX»

CoBpemMeHHas cuctema
OPraHUYECKOTO MHUpa

OBOIIONUS YEJIOBEKA
(anaTpoOmoTeHe3)

JIBYOKyIye CHIIbI
(paxTopshl) aHTpOIIOrEeHE3a

OCHOBHEBIE CTaIUN
SBOJIIOLMH YeJIOBEKa
YenoBeueckue pacel U
MIPUPOIHBIC aaNTAIIUH
yeJIoBeKa

Pe3epBHbIi ypoK.
O0o001IeHne 10 TeEME
«BO3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha
3emie»

DKOJIOTHS KaK HayKa

Cpensl oOuTaHus u
9KOJIOTHUYECKHE (PaKTOPHI

AbGunoTtndeckue (HakTopsl.
JIaGopatopHas pabota Ne
3. «Mopdoonoruueckue
0COOEHHOCTH pacTeHul U3
pa3HbIX MECT OOUTAHUS».
JIaGopatopHas pabota Ne
4. «BrnusiHue cBera Ha
POCT U pa3BUTHE YEPEHKOB

0.5

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863¢
a5a6

bubnuoreka [IOK
https://m.edsoo.ru/863¢
abbe

bu6mmoreka [{OK
https://m.edsoo.ru/863¢
albc

bu6moreka [IOK
https://m.edsoo.ru/863e
a48e

bu6moreka [IOK
https://m.edsoo.ru/863¢
ac2c

bu6moreka [IOK
https://m.edsoo.ru/863¢
ad44

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
aea2

bubmuoreka [JOK
https://m.edsoo.ru/863¢e
afec

bu6mmoreka [JOK
https://m.edsoo.ru/863¢e
bl0e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

23

24

25

26

27

28
29

30

31

32

33

34

KoJIeyca»
buoTtnueckue akropsr

DKOIOTHYECKHE
XapaKTePUCTUKH
MOTTYJISIHH.
[Ipaktuyeckas padora Ne 2
«IToacuér IIoTHOCTH
MOMYJISIIMI Pa3HbIX BHIOB
pacTeHum»

CooOmiecTBa OpraHu3MoB
— OHMOI1IeHO3

DKOJIOTHYECKHE CUCTEMBI
(aK0CHCTEMBI)

OCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI.
DKOJOTHYeCcKue
nupamubl. CBolicTBa
skocucteM. CyKueccus
[IpupoHbIe SKOCHCTEMBI
AHTpOTIOT€HHbIE
9KOCHUCTEMBI

buocdepa — rnobanpHas
IKOCHCTEMA 3eMITH

3aKOHOMEPHOCTH
CyIecTBOBaHUs Orochepbl

UYenoseuecTBo B Onochepe
3emun

COCYHleCTBOBaHI/Ie
IpUpOAbI U YCJIOBCUCCTBA

PesepBHBIN ypOK.
O0001IeHNE TEMBI
«Coo0bmiecTBa u
9KOJIOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA

bubnuoreka [IOK
https://m.edsoo.ru/863¢e
b348

bu6moreka [IOK
https://m.edsoo.ru/863e
b46a

bu6moteka [IOK
https://m.edsoo.ru/863e
b46a

bu6moreka [IOK
https://m.edsoo.ru/863¢
b5fa

bu6moreka [IOK
https://m.edsoo.ru/863¢
bb5e

bu6mmoreka [IOK
https://m.edsoo.ru/863¢
bdl6

bubmuoreka [JOK
https://m.edsoo.ru/863¢e
bale



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ CuBornazos B.U., Araponora WN.b., 3axaposa
E.T., O61iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODA»; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemieHue»

* buonorus. O6mas 6uosorus, 11 knace/ Cubornazos B.U., Aradonosa U.b., 3axaposa
E.T., O61iecTBO ¢ orpaHu4YeHHON OTBETCTBEHHOCThIO «J[PODA»; AKIIMOHEpHOE

O6H_ICCTBO «HSI[&T@JIBCTBO «HpOCBeLLIeHI/Ie »

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

buonorus. [loypounsie paspadotku. 10-11 kiaccel. ba3oBblil ypoBeHb.

ABTtop(s1): [Tox pex. ITaceunuk B. B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

OUIIN. POII. HOK. Enunas xomtekuus LIOP. IIpenmeTtHast komnekiusa «buoorus»

http://school-collection.edu.ru/collection.

Buomorus http://college.ru/biology

B nomomp yuntento 6uonoruu: oopazosarensusiii caiit UECOH HI'TTY
http://fns.nspu.ru/resurs/nat.

Bcest Ononorusi: HaydHO-00pa3oBaTeIbHBIN mopTan http://www.sbio.info



http://school-collection.edu.ru/collection
http://college.ru/biology
http://www.sbio.info/

