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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiM: KoHuentyaiabHble mnonoxeHus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEp)KaHUSA, pE3yJNbTaTOB OOyueHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOTo oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3felaM U TeMawm,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI YyUEOHOr0 Marepuaia ¢ y4eéToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbI YpPOBEHb) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHHUS, MPEACTABICHUI O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpy)Karouled MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJOTHH yJeJIeHO BHUMaHHE HCIOJIB30BaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS IKOJIOTUYECKU
[eJeco00pa3HOro TMOBEACHUS B OKpYyXarollel MNpUpoAHON cpeae, aHaliu3a
BJIMSTHUSL XO3SHUCTBEHHOW JAESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosiorusy MpoauKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIIOBHM ISl PEIICHUSI OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTUYECKOTO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTEINIBHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHUS], HEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs,  COLUAIU3ALMIU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecnedrnBaeT ycuoBus s (GOpMHUPOBaHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY JMJi ONPEACNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHOJIOTUH.

Otb6op comepxkanus ydebHoro mpenmera «buonorus» Ha 6a30BOM YypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIy’aT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHHUs 3HAHUHA 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOLIUE COAEpKATeNbHbIE IMHNUU: «buonorus kak Hayka. Metozsl
HayyHOro mo3HaHus», «Kierka xak Ouonoruueckas cucrema», «OpraHuszM Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOToOOpa3ve OpPraHUYecKOro MUpay,
«OBONIIOLMS KUBON PUPOJBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus yueOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBNIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
WCITOJI30BaTh 3TH 3HAHMS JUIL TPAMOTHBIX JEUCTBHII B OTHOLIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUHIHBIX )KH3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKUX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3allMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMmHpoBaHrUE y OOYy4YalOIIMXCA IMO3HABATENIbHBIX, HHTEJUIEKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHalIM3a JAaHHBIX O MYTAX Pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHSI OPTaHHU3aLUY;

CTAaHOBJIICHHE Yy oOOydarommxcss oOmeil KyJabTypbl, (YHKIHOHAJIBHON
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHHS OKPY>KAOLIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4E€HUU OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITEIbHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPHI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIIbHOCTU MO OTHOUIEHUIO K OKPY’KaIoIlIel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00s1eBaHU M.

B cucreme cpennero oOmiero o6pasoBanus «buoiorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
COCTaB MpeaMeTHOI o0nactu « EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

J{nst u3yueHusi OMoJIOruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHus
orBoautcs 68 yacoB: B 10 kmacce — 34 4aca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHMS KUBOUM TPUPOBI (HAOIIOEHUE, SKCIICPUMEHT, ONTUCAaHUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeToIbl MO3HAHUS )KUBOU PUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEHUHN OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI.

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelIeCTB B KkieTke. [loanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHAs, BTOPWUYHAs, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaau3aTOPOB.



YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuapl  (caxaposa, JaKTo3a) W Iosmcaxapuiibl - (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormuyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOIEUCTBUS
unen u paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUYCHUS KIICTKHU.

Knerka kak wnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTH4YecKass MW mpokapuotuyeckasd. OcOOEHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Tpoucxoxknenne MUTOXOHIApWM U TuiacTua. Bunbl mnactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[unarpammer:  «PacnpeneneHne XUMHAYECKHX JBJIEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «lleproguyeckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MoJeKyJibl BoJIbl», «brocnunTtes 0enka», «CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hykneunossie kucnotsl. [JHK», «Ctpoenue momnexybt
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOeHHE >KMBOTHOM KIIETKW,
«CTpoeHue pacTUTEIbHON KIETKN», «CTpOeHHE NPOKAPHUOTUYECKON KIETKHY,
«CTpoeHue sapa KIEeTKn», « YTIeBoAb», «JIunuas».



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WK KaTalasbl)y.

JlaGopatopHass pabotra Ne 2. «M3yueHHe CTpOEHHUS KIETOK pacTeHUil,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHUCAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemIecTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTUBHOCTL (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HaUeHUEe XEMOCHHTE3a AJIs
YKU3HH Ha 3emIe.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucnopomHoe okucieHue, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
DHEPIreTUICCKOr0 OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubGocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYCHl. ictopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiuta gyenoseka (BUY) — Bozoyaurens CITM/]a.
OOpatHast ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.



Tabmuubr u cxembl: «Tumbl mutaHus», «Metabommu3m», «MUTOXOHIPHSI,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunrtedy, «Ctpoenne JIHK»,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuid Koay,
«Bupyce», «bakrepunodarn», «Crtpoenue u xuzHeHHbd nuki Bupyca CIIN/a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo0opynoBanue: monaenu-amminkauuu «Yasoenue IHK w Tpanckpumnuums»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Moaens cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KierouHblii MK, WM KU3HEHHBIM 1MKN KieTku. MHTepdaza u MUTO3.
[Ipouecchl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI HabOp — KapHOTHIIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W WHIAMBUAYAJIBHOTO  Pa3BUTUS
OpTaHU3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKni CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
pa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TosoBO€ pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >kee3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIETKa) — CHepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOEHMS SWILEKJIETOK M crepMaTo30uaoB. OMIogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctomOpuonanbHOE pazBuTHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOICTBa.

Poct u pa3Butue pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAINM PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuipl u  cxembl: «DOpMBI pa3sMHOXKEHHUSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHUE



pactenuit», «Jlenenume kinetku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Knerounsiit nukmy», «Pemmukamus JTHK», «Murtosy,
«Menosy», «IIpsmoe u Henpsamoe pazBuTue», «l'aMeTorenes y MICKONMUTAIOIMNX U
4enoBeka», «OCHOBHBIE CTAJIMH OHTOTEHE3A.

O6opynoBanue: MHUKPOCKOTI, MHUKpONpenapaTsl «CriepMaTo30ubl
MJICKOITATAIOLIETOY, «SHIIEKIIeTKa MIIeKonuTaromero», «Kapuokunes B kinerkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-anIuinKanus «JleieHue KIeTKu», MOJENb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U NpaKTHYECKHE Pa0OTHI:

JlabopaTopHass pabota No 3. «HaGmiomenwe MHUTO3a B KIETKaX KOHYMKA
KOpEIIIKA JIyKa HA TOTOBBIX MUKPOMPENapaTax».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencCTBEeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Ponb HUTOIOTHH
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMT,
HATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUUEeCKH). (OCHOBHBIE T'€HETHYECKHUE
noHATHsA. [ 'eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasi B CXeMax CKPELIMBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €ANMHO-00pa3usi TUOPUAOB TEPBOTO
nokoneHusd. IIpaBuno JOMUHUpOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa yucrotel ramer. [lonHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Mcnonpb30BaHne aHaTU3UPYIOIIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueryienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIJIEHHOMY HacJEeJOBaHUIO TeHOB. HapylleHne ClenieHus reHoB B pe3yJIbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHue moia. AyTOCOMBbl U IMOJOBBIE
XpoMocoMbl. ['omoramerHele W rereporaMeTHele OpraHusmbl. HaciienoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapraoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOMHATHBHAas
U3MEHYMBOCTh. Meio3 W TOJIOBOWM TMpolecc — OCHOBa KOMOWHATHBHOMU



M3MEHUYMBOCTUA. MyTaIimoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTanud. MyTtareHHbIE (DAaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HaciencTBeHHoW n3menunBocty H. Y. BaBunosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl TEHETUKU
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONIPENICIICHNE TEHOTHUIA!
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPEeIpacroyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comartnueckue H TreHepaTtuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0pOBOTO 00pa3a >KM3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEAUIIMHCKOMN
TCHETHKH B MPEAOTBPAIICHUH U JICUCHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanumn:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHUOPUIHOE  CKpEIIMBAHME U €0
LATOI€HETUYECKAas OCHOBA», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa»,  «3aKOH  YHCTOThl  Tamer», «JuruOpuaHoe  CKpellMBaHHUEY,
«uTomorunyeckue OCHOBEI JTUTUOPUIHOTO CKPEIIMBAHUAY, «Meno3sy,
«B3auMoIecTBUE  AJUICNIBHBIX TE€HOBY», «l'€eHeThdeckue KapThl PACTECHUH,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuoTumbl 4YelnoBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEeH4YMBOCTH», «HaciemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs: U3MEHYUBOCThY.

O6opynoBanue: Mojaenu-anmInKanun «MOHOTHOPUIHOE CKpEIIMBaHUE),
«Hemonnoe nmomunupoBanuey, «Jurnbpumnoe ckpemmuBanue», «llepekpécr
XpOMOCOM», MHKpPOCKOI M MHKpomnpenapaTr «Jpo3zodpuna» (Hopma, MyTauuu
(GhOopMBI KPBUIBEB U OKPACKH Teia), repdapuii «I'opox moCeBHON.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

JlabopatopHas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHas pabota Ne 6. «3yueHue MoaupuKarmOHHON U3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psifia U BApUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTanuid y 1po30¢puiasl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIN3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.



Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTUKAIIUS.
Yyenne H. U. BaBumoBa o0 T1ieHTpax TMNPOUCXOXKACHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
OpO/1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBbI M MHAUBUAYAIbHBINA OTOOPHI B
CEJICKUMU pPACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. biIu3kopoAcTBEHHOE
cKkpemuBanue — WHOpuAWHT. Ywmcras nuHug. CKpemmBaHUE YHUCTHIX JIMHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
Otpanéunas rtulOpuausanus M €€ ycnexu. VCKycCTBEHHbIM MyTareHes H
MOJYYEHHUE TOJUILUIONJIOB. JIOCTMKEHHSI CENEKIMU PpACTCHHM, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buoTrexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOunantHo JIHK wu Tpancrennnix opranuszmoB. Kierounas
uHxeHepus. Kiietounble KyapTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KinonupoBanne BBICOKONPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojiornyeckue W 3tudyeckue  npodmembl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.

Tabnuupl U cxeMbl: Kapta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopospl ToMaIIHUX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pacrenumiiy, «OtnanéHnas rudpuausanus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomummongusy, «OOBeKTH OnoTexHONOTUMY, «KJIeTOUYHBIE KYIbTYpHl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKH TUI0JI0OB M KOPHETUIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHmil, repoapuit «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

Okckypceust «OCHOBHBIE METOJIBI M JOCTHKCHUS CEJIEKIMU PACTECHUW U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WIK HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. IBoIIOLIMOHHAA OHOJIOTHS.

[IpennochUlki BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPHUHU. OBOJIOILIMOHHAS
Teopust U €€ MecTo B OMOJIOrMHU. BiusiHue >BOJIIOLMOHHON TEOpUU HA PA3BUTHE
OHOJIOTUHU U APYTHUX HaYK.



CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHBbIE (OPMBL.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOACTBA M Pa3iuuusi SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYJIVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpTaHHU3MOB.

OomonnoHHass Teopuss Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckast Teopus 3Boonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIFOILUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpuponae. MyTallMOHHBIN
MpoOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeid
reHoB. M3ossius 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomouud. DopMbl
€CTECTBEHHOT'0 0TOOpAa.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHoBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBONIONUU:  (usieTUYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxkaeHne OT HEeCNEeUMaNIN3UPOBAaHHBIX MpenkoB. lIporpeccupyromas
crienuanu3anvs. ATanTUBHAS padaliusl.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunueun, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3zBuTre OpraHnueckoro Mupa Ha 3emie», «3apobIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  O0prOBI 32
cyiecTtBoBanne», «EctecTBeHHbIN 0TOOPY», «MHOrO0Opa3ue COPTOB PACTCHUIN,
«MHoroobpazue opoJ JKUBOTHBIX ), «lTomystuum, «MyTanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Mnuoamantamumny, «OOmas aereHepaiusy,
«/IBmxkymue cunsl dBomoonuny», «Kapra-cxema wapumpyra nyremectsus Y.
Hapsunay», «bopbba 3a cymectBoBanue», «lIpucmoco6IeHHOCT, OPTraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHE.

OO6opyioBaHUE: KOJJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIOMOB M ceMsH, KoyuieKius «[IpuMepsl 3allUTHBIX MPUCTIOCOOJIECHUN Yy



KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIOIHUNY, 00BEMHAS MOICIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKnus «DOpMBI COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX W pacTeHWil», wmonenb anmumkanus <«llepekpéct
XpOMOCOM», BIaxHble TmpenapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JATYIIKA», MUKponpemnapat «Jlpo3odunay (Hopma, MyTaruu (GOpMBI KPBUIEEB U
OKpPACKH TeNa).

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHass pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucrnocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble THIOTE3bl
BO3HUKHOBEHHUS KWM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMus. XuMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIepuMEHTAIbHOE TTOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbIe Tarbl
ouonornyecko sBomonuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE IPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ mMepuoAbl: KEMOPHUIICKUH,
OPZIOBUKCKHH, CUITYPUNCKUIN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOTCHOBBIA, HEOTECHOBBIN,
AHTPOITOTr€HOBBIM.

XapakTepucTUKa KJIMMaTa U Te€O0JOTHUYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [TosiBJIEHME, pacliBET U BBIMUPAHUE TPYMI )KMUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oTpaxeHue »3BoJitouud. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOIOJIOTHA KaK Hayka. Pa3Butre mpeacTaBiIeHU O
MPOUCXOXKJICHUHM YelloBeKa. MeToabl Hu3ydeHus aHTponoreHe3a. CxojcTtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUeCKOe MOJI0KEHNE YeIOBEKa.

JBwxymue  cuiasl  (pakrtopbl) — aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIUI TPyAa, MBIIILICHHE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenbi, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pasyMHbIii. Haxonku uCKOIaeMblX OCTaTKOB, BpEMs CYILECTBOBAaHMS, O0JACTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUAL.



Yenoseueckue pacel. OCHOBHbIE  OONbIIME  pachl:  €BPONEOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs]),  MOHTOJOUIHAsS
(a3uaTcko-aMepuKaHckas).  UepTsl  NPUCIOCOOJICHHOCTH  MPEACTaBUTEIECH
YeJIOBEUECKUX pPac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenOBEYECKUX pac.
Kputuka pacusma.

JleMoHCTpauM:

[Toptpets: ®. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHue ConHedyHOU cucTembl», «Pa3Butue
opraHudeckoro Mupay», «PacturenbHas kietka», <«OKUBOTHasi  KIeTKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CUCTEMa OPraHUYeCKOro MUupay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MecCTa MaJCOHTOJOTUYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHelmume monn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKrue pach».

O6opynoBanue:  Mysku  «l[Ipoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIIONUTEKA, NMUTEKAHTPONA, HEAHJEPTAJIblla, KPOMAHBOHIIA), CJEINKH WJIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebiia), TEOXpOHOJOTHYecKas Ta0iuia, Komwtekuus «DopMbl
COXPaHHOCTH UCKOIMAEMBIX )KUBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHHUU U
YKUBOTHBIX B KOJUICKIHSX).

DKCKypcHsi «IBOJIONKS OPraHUYECKOro Mupa Ha 3emie» (B e€CTeCTBEHHO-
HAy4YHbIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJIOrus KaKk HayKa. 3aJaud U pa3fesibl SKOJIOTUHA. MeTobl 3KOJIOTHYECKUX
UCCJIEIOBAHMN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuoTnyeckue, OHOTHYECKHE M aHTPOINOreHHble. JlelcTBUE SKOJOTHYECKHX
(baKkTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEpUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckre puTMBL.

buotnueckue  daktopel.  Bumbl  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHe OMOTHYECKMX B3aUMOJEHCTBUN [UJISl CYILIECTBOBAHUS
OpPraHM3MOB B MIPUPOJHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKU monyisuuu. OCHOBHBIE TOKa3aTeNlu
MOMYJSALMHA: YHUCICHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNN U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxemsl: kapta «[Ipuponnsie 30ub1 3emun», «Cpeapl oOUTaHUA
opranu3moBy», «®ortonepuonuzm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Tyhenbkuy, «IlumieBbie nenm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckast padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
pacTeHU».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkosornueckre cuctemsl (3kocucteMsbl). [loHsATHe 00 »>KocHcTeME W
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [luiieBbie LeMU U CETH.
OcCHOBHBIE TIOKa3aTEeJIM SKOCUCTEMBI: OHOMacca, MNPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKUMH, YHMCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOWYHBOCTD, cCaMOpeTyIsiusi, pazsutue. CyKieccus.

[TpuponHble SKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMAa XBOMHOIO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qaktop ycTOMUMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rno0anpHON JKOocHCTeMBbl. J[MHamudeckoe paBHOBecHMe W oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE UKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIITH.

YenoredecTBo B Onochepe 3emian. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOIOTHYECKUE TPOOTIEMBI.



CocyiiecTBoBaHMe PUPOJIBI U YeJI0BEYECTBA. Coxpanenue
Ooropa3Hoo0Opasusi Kak OCHOBa ycToiumBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMM M HMX HCHOJb30BaHuE. JlocTmxkeHus
OHOJIOTHHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmumpl u cxemsl: «IlumeBsie nenu», «bUOIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenu nutanusy, «IKoNoruueckas MUpamMuaay,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrO  jeca», «buomeno3 Bomoéma», «ArponeHo3», «lIpumepHsbie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa NpUpOLy», «BakHenmme HMCTOYHHMKH
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BoA», «[louBa — BakHeIIass cocTaBisioLIas
ouocheps», «Paktopsl aerpaganuu nousy», «llapHukoBelil 3gpdexT», «DakTops
PaIMOAaKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3HH B Ouocdepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBaHue: MoJenb-anmuivKanusa « TunuuHbie OMOLICHO3bI», TepOapuii
«PacturensHble coobmiecTBa», komuiekuuu «buonenosy, «Bpenurenu Baknenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuu W KOJUIEKUUU pAcTeHHH U
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TPYIINaM OJHOTO BH[A,
Kpachnas knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
PacTEeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI U CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, MpUposie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOSHUsI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amure OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;

MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MMOHMMAHUE LEHHOCTH MNPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTbB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHLHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoOHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKM 1EJIECO00pa3HOE OTHOIIEHHE K MNPUPOJIE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU pEIIEHUH TNpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DOKOCHUCTEMAX, OXPaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEMNpUATHE JECUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJIEHHOCTH, yMEHUS



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITENHLHOCTH SKOJIOTUYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpPhl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MO3HAHUS MUDA;

NOHUMaHUE Ccrneuu@uKkd OUOJOTUM KakK HayKd, OCO3HaHUs €€ poJu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTb PEeCypcHble  MpOOJEeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUM OWMOJOTHYECKUX B3HAHMM B MEIIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOJIb30BaTh OUOJOTUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOW AESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATEILCKYIO ICATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEphIBHOMY  OOpa3OBaHUIO WU
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI



MetanpeameTHble pe3yabTaThl OCBOCHHs yueOHoOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIEe i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIO/IeHWEe, MW3MEpPEeHHe, OSKCIEPUMEHT H  JIpYTHuX),
yHUBEpCalbHble Y4yeOHbIe JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJISTUBHBIC), obecrieunBaroIIIe dhopMupoBaHUE (byHKIIMOHATBHOM
I'PaMOTHOCTH ¥ COLMAJIbHOW KOMIIETCHIIMH OOYYaroluXcs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEIILHON 1 COIMANIbHOM MPaKTHKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMbl CpEIHEro oOIIero
0o0pa3oBaHus JOJKHBI OTPAXKATh:

OBaajaenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJLHBLIMH
AeHUCTBUSIMM:

1) 6a30BbIe JJOrHYECKHUE TeiiCTBHA:

CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHWM 3HAHWH TPUEMBI JIOTHYSCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTIpENeNATh TETU JeATCILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUH HUX
JTOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBIICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHUECKHE pPAaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PAacCMATPHUBACMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbLHBIE CpencTBa TS IpeACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  Pa3HOTO  pOJAa,  BBISABICHHBIX B Pa3JIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX M HEMATEPUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,

KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-MCCIIET0BATENbCKONW U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3324, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalllK, NPeoOpa3oBaHUI0 M IPUMEHEHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLIMAJIbHBIX IPOEKTOB;

(opMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHON
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IOJIYYCHHBIE B XOJE€ PEIICHHUsS 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B MPOPECCHOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjararb OpUTHMHAIbHBIE MOJIXOJbl M pELICHUS,
CTaBUTh NMPOOJIEMBI U 33Ja4H, T0IYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ ungopmaunmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMK (TEKCTE y4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B WHTepHeTe), aHaIu3upoBaTh
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
Ouonornueckoi HpopMauu (Cxemsl, rpaduKy, AUarpamMmbl, TaOIUIIBI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAyyHBIM $3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Ouonornuecko uMHGpoOpMauued: NPUMEHATh XUMHUYECKHE, (U3MUeckue Hu
MaTeMaTHYeCKUe 3HAaKH U CUMBOJIbI, (HOpMyIbl, aOO0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJaJE€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(OpMalMH,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgilajieHHe YHHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU A€l CTBUAIMM:

1) o0menme:

OCYILIECTBISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOTe WM JUCKYCCHU IO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaracMon
3aJja4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JIMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpPEJICTBAa OOIIEHUS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHONM M WHIMBUIYaJTbHOU
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYMIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEHUCTBHM C y4y€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEH Ka)I0TO YJieHa KOJIJICKTUBA;

OPUHUMATh 1I€Td  COBMECTHOM  JEATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJI3Ja M KaXKIOTO YYaCTHHKA KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOEKTHI, OLEHUBaTh HUACH C TMO3UIMH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.



OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1) camoopranuzanms:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TIPOOJIEM W UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHUW IIEJEBbIE M CMBICIOBbBIE
YCTaHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKAX IO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIBHOCTh, BBISBISATH
npo0JeMbl, CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTEeIbHON
JEATEIIbBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTECHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHH;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIMPOKOW DSPYAUIIMH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOILECCOB, WX pPE3yJbTaTOB U
OCHOBAHUM, MCIOJIH30BaTh MPUEMBI peICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHUBAaTh PHUCKU U CBOEBPEMEHHO INPUHUMATh PELICHUA II0 HX
CHIDKCHUIO;

MPUHUMATh MOTHMBBI M apPryMEHTBl JPYTHX MpPU aHAIN3€ pPe3yJIbTAaTOB
JIESITEbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHMBBI M apPryMEHTHl JPYyTHX MpPU aHAIN3€ pe3yJIbTATOB
JIESITEbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI



[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaeOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUM 1O OCBOCHHIO, HHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUIBI JACSITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YYEOHBIX CHUTYallMsAX, & TAKKE B PealbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEICTaBICHBI 10 TOJaM O0yUYCeHHS.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUMX TEPMHUHOB U TIOHATHI:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEeH BEIIeCTB U IpeBpallieHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), YpOBHEBasE OpraHU3alUsl )KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTe rpaHULibl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMHUCAHUE MUBBIX CHUCTEM, IMPOIECCOB U SIBIICHUM, OpraHu3alus U MNpPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJTYYSCHHBIX
pEe3yJbTaTOB, UCIOJIL30BAaHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JieJIaTh BHIBOJIBI HA OCHOBAHUU MOJYyUYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OJHOKJICTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W BJHEPreTMueckoro oOMEHa, XEMOCHMHTEe3a, MHTO03a, Meho3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHHUS, WHAUBUIYAJIbLHOIO pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LETpl0 oOecrieyeHus: 0e30MacHOCTH CBOEro 3J0POBbS W 3/10POBbS
OKPYXAaIOIUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIeH
OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN



COBpEMEHHOW  Ouojloruu U OMOTEeXHONOTUHA  JUIsI  PalHMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HacCleOBaHUSA MPU3HAKOB Y
OpTraHH3MOB;

YMEHHE BBIMOIHATH J1a00OpaTOpHbIE M MPaKTHUYECKHE pPabOThI, COOIIOAAThH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HHTEPHPETUPOBATH HHPOPMAILIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(MOPMAILINU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENIOBAaHUI B OHOJIOTHH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001m1ass 6MOIOTrNYECKyt0 UH(OPMALIUIO U3 HECKOJIBKHX HCTOYHUKOB, TPAMOTHO
MCITI0JI30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kaacce TOJKHBI OTPaXKaTh:

Cc(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTHH B CUCTEME HAYyYHOTO
3HAaHWs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHHUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs )KU3HECHHBIX 3a/a4;

YMEHUE PACKpPBIBATh COJEpPNKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
BU/JI, IONYJISALNS, T€HO(OH, 3BOJIOLMS, ABMKYILIUE CUIBI ((PAKTOPHI) IBOJIOLUH,
MIPUCTIOCOOICHHOCTh OPTaHW3MOB, BHII000pa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IeNu MUTaHUS,
AKOJIOTHYECKas MUpaMua, OnoreoreHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEIISITh TPAHUIIBI UX TPUMEHUMOCTH K KHMBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
ONMCaHUE JKUBBIX CHCTEM, TPOIIECCOB M SBICHWH, OpraHU3alus W MPOBEICHHE
OMOJOTUYECKOTO  DKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIMYMHAMU, OOBSICHCHHE TMOTYYECHHBIX
pPE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJCIATH CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,



OMOTeoeHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKHX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
ITUKIJIOB B Omocdepe;

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHYECKUX PEUICHUI B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JI0JIEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIEH
IPUPOAHON cpefe, MOHMMaHUE HEOOXOIMMOCTH MCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH /ISl pALIMOHATILHOTO IPUPOAOIIOIb30BAHUS;

YMEHHE PEelaTh 3JEMEHTapHbIE OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHOca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LI€TIH MTUTaHUS);

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIMHOIATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTIDL fealt Hayka 05 https://m.eds00.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P i https://m.eds00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIICTKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmunorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METO/IOB MPU ' https://m.eds00.ru/863e6122
M3y4eHUU OMOJIOTMUECKUX 0OBEKTOBY
3 buoniornyeckue cuctemsl, MpoOLECCH U UX 1 bubnuoteka [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATO 1
YIGICHIOBRIC KHCIOTH https://m.eds00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeTobl U3Y4EHUS KIETKH.

bubmuoreka [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1menocTHas ®uBasi CHCTEMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)
bubmuorexa [JOK
12 0 0
(OMEH BEMECTB MK METa00MH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHITES. ACMOCHIHTES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 7
Onepremieckuii 0dmen https://m.edso00.ru/863e7aae
JKU3HEHHBIN TUKI KIETKH. J{eTleHne KIeTKu.
Muro3. JlabopaTopuast pabota Ne 3
15 «Habmonenre MuUTO3a B KJIETKaX KOHYMKA 0.5 bubmmorexa [OK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MaTpuyHOTO bubnnoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpancsmms — duocwnres benxa https://m.eds00.ru/863e796e
bubmuorexa [JOK
1 H —
8 CKICTOUHEIC (OPMBI KH3HH — BUPYCEI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bu6nmoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast pabora No

https://m.edso0.ru/863e7f4a

bubmuoreka [JOK

21 0.5
4 «M3yueHune CTpOCHHUsI MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LHOK
JHBHILY P p https://m.eds00.ru/863e8436
93 I'enerrika — Hayka 0 HaCIEICTBEHHOCTHU U bubnuorexa [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bu6mmoreka [IOK
Monoru0puaHOe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBaHue. 3aKoH bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB.
JlaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'IliTale)B M(FHOFI/I6 WIHOTO I/}IIII 0.5 bubmmorexa [TOK
pe3y pHA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTpenaparax»»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
27
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HeHacinencrBennas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
28 N3ydenne Mo UKAIIHOHHOM 0.5 bubmmorexa [TOK
ya ' https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, TOCTPOCHHUE BAPUAIIMOHHOTO
psiza ¥ BapuallMOHHOW KPUBOW»
HaciencTBenHas N3MEeHYHUBOCTD. Bt OK
noIoTeEKa
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 1

MyTaluui y 1po30¢uibl Ha TOTOBBIX

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIpenaparax»

bu6mmoreka [IOK
30 Pereriica senorexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacneacTBeHHOCTh U U3BMEHUYHUBOCTD 1
OpPTaHU3MOBY
bu6mmoreka [IOK
32 Ceneiuns kak Hayka # npouece 1 https://m.edsogru/863e9214
33 Metoabl ¥ JOCTUIKEHUSI CENIEKIINU PACTEHUM 1 bubnnoreka [JOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BO/ICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUIN 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmunorexa [JOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa u dBomoImy. Jlaboparopuas padota Ne 1 05 bubnnoreka [JOK
1 «CpaBHeHuUe BUOB 110 https://m.edsoo.ru/863e99c6
MOP(}HOIOTHIESCKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JieMeHTapHbIe (PAaKTOPHI) 1 bubnnorexka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTatel sBOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopatopHas padora No 1 05 bubnmuotexa [JOK
2 «Onucanue Npucroco0IeHHOCTH https://m.edsoo.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
8 Hampasnenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [JOK
https://m.eds00.ru/863e9cle



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

Heob6patumocts 3BOMIOIMN

Ucrtopus xxu3nu Ha 3emiie 1 METObI €€

10
U3y4YeHUs
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle bubmmorexa [JOK
P A https://m.edso00.ru/863ea5a6
PazButue x%u3Hu Ha 3eMJie 110 3paM U bubmuorexa [JOK
12
epuoiam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3Tarbl IBOIOIUNA PACTUTEIHHOTO
U )KUBOTHOTO Mupa. [IpakTuyeckas pabora bubnuorexa [JOK
13 0.5
Ne 1 «M3yuenune uckonaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHUI U )KUBOTHBIX B KOJIJICKIIUSIX
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubamorexa LOK
p p p https://m.edso00.ru/863ea48e
bu6mmorexa [IOK
15 6]
BOTIOLIA \IC/I0BEKA (AHTPOOreHEs) https://m.edso0.ru/863eac2c
bu6mmoreka [JOK
16
JBuxytiue cuibl (pakTopbl) aHTPONIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YETIOBEKA
18 Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK
aJlanTanuy 4esioBeKa https://m.edso0.ru/863eaea2
PesepBHblit ypok. OGo0111eHNE 110 TEMe
19 «BO3HUKHOBEHWE 1 Pa3BUTHE KU3HU HA
3emiie»
20 OKoJIorus Kak HayKa
21 Cpenpl 00uTaHUs U DKOJIOTHIECKUE bubnuotexa [JOK
bakTopsI https://m.edsoo.ru/863eafec
99 AbGuotnueckue pakropsl. JlaboparopHas 05 bubnmnoreka [JOK

paborta Ne 3. «Mopdomoruueckue

https://m.edso0.ru/863eb10e



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

O0COOEHHOCTH PacTEHHUI U3 pa3HbIX MECT
obutanusy. JlabopaTopHas padora Ne 4.
«BrnustHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

bubnmoreka [JOK
23 broTieCkie GaKTOpbI https://m.edsogru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKU
24 nomnyisiiun. [Ipakrnyeckas padora Ne 2 05
«[Tomcy€T TUIOTHOCTH TOMYJISIMIA Pa3HbIX
BUJIOB PACTCHUI
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 E:fg;;;f;aogﬁg 63eba6a
bubnnoreka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dsogru 18636464
OcHOBHBIE TTOKA3aTENN IKOCHUCTEMBI.
27 Dxonorudeckue nupamuabl. CBoicTBa bubamorexa [OK
skocHcTeM, CyKieccus https://m.edso00.ru/863eb5fa
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas 3xocucreMa bubnnoreka [JOK
3emin https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin
33 CocylecTBOBaHHE MPUPOJIBI U bubnuotexa [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HHE TEMBI

«Co00111ecTBa ¥ DKOJIOTHUYECKHUE CUCTEMBD)



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru



		2023-09-08T11:47:11+0300
	Загорская Юлия Николаевна




