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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, COolIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOUIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepainu, a Tak:ke MOJ0KEHUS O cielupuke
Ovonoruu, €€ 3HAYEHWH B T[IO3HAHUM JKUBOM TMPUPOIBI U O0ECrneYeHuu
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMma o 61o0TrUM 1AaET NPEACTABICHUE O LENSIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOIIUXCs CPEACTBAMU yU€OHOT O MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE NPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieinaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTo MaTepuala ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIBHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylbTaraM oOy4eHHs B
hopMUpOBaHUH OCHOBHBIX BUI0B y4eOHO-TI03HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOY4YaIOMIMXCS 10 OCBOCHHMIO COJACpIKaAHUSA
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAMpPaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBSA3aHHBIX C
(GbOpMHpOBAaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHOU cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOPUIAKTUKUA HACJIEICTBEHHBIX 3a00JIEBaHUN YellOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYKAIOUIEW NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO OOECTICUEHHUS YCIOBUM JJIsl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIOCOOHOCTH aanTHPOBATHCS K
WU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, PAacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, e
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3allMM W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHMS], IEHHOCTHOTO OTHOILECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecrneurnBaeT ycioBus sl (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpadun. Ha3BaHHBIE NOJIOKEHUS O NpEJHA3HAYCHUHM Y4eOHOro IpenMeTra
«buonorus» cocraBWJIM OCHOBY JUId ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

Ot60op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M YMEHMs, 3HAYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTHUecKol aestenbHOCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aIluu
OMOJOTMYECKOro 00pa30BaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUS 3HAHUHA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buosorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBOHN IPUPOJBI», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.



Lens m3yuenuss yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE —
OBIAJICHHUE  OOYyYalONIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETeHHE YMEHHM
UCIIOJI30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCUCTBUNA B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpPraHU3alliy, BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, UAEH M MOJXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTaHOBJIEHHE Yy oOydarommxcs oOuied KyabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUM 3HAHUH U OMbITA, MOTYYEHHBIX IPH U3YUEHUU
Oonooruu;

dopMupoBaHue y OOy4YaIOIIMXCS YMEHMH WLIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KUBOM
MPUPOJIbI, HEOOXOTUMOCTU OEPEKHOTO OTHOILIEHHUS K HEH, COOTIOICHUS] ITUYECKUX
HOPM IIpU MIPOBEJECHUHN OMOJIOTUYECKUX UCCIIeI0BAaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEAHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUM CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIIEel cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOSA3aTENbHBIM yU4E€OHBIM MPEIMETOM, BXOISAIIUM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HezEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpPOBAaHUU COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SIKCIIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCcTEeMbI U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaIMeT u3ydeHus: ouosoruu. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe€01IeHOTUYECKUM ), OMOChEPHBIi.

JdeMoHCTpaUu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpAIbHBIX BelIeCTB B kieTke. [lomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue karanuzaTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. OTaugus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JakTo3a) W mHoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
rupodoOHbIle  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u pynkuuun JJHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — npuMep B3aUMOICHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBas cucteMa. OOuiye mpu3Haku KJIETOK: 3aMKHYyTas
HapykHas memOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TpoKapuoThyeckor kieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opraHounbl kietku: OIIC, ammapart [onbmxwy,
nu30coMbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIPHUHU, TUIACTUIBIL.
[Ipoucxoxxaenne MUTOXOHIpUM u T1iactun. Bunbl mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o00JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Jnarpammel: «PactipeieieHne XUMUYECKUX SJIEMEHTOB B HEKUBOU IMPUPOJEY,
«Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJILH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHre MOJIeKyJIbl BOJIbI», «brocnnTes 6enka», « CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue Mosekybl



AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOeHUE >KMBOTHOW KIIETKH,
«CTpoeHHEe pPACTUTENBbHOM KIETKW», «CTpoeHHE NPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeJIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrUM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIil. Ponb pepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMoCcuHTEe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BEIIeCTB, BBIJICJICHUE U
aKKyMYJIMPOBAHUE YHEPTUU B KJIIETKE. DTarbl dHEpreTuueckoro ooMeHa. ['nukomnms.
bpoxenne u ero Buipl. KuCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuHokucnor. Pomnbs pubocom B
OonocuHTese Oenka.

Hexkinierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedurura yenoeka (BUY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpumwmsi, peBepraza W  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, . N. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Crpoenue JHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-anmunkauuu «Yasoenue IHK wu Tpanckpumnuumsy,
«buocunres 6enkay, «CTpoeHne KIETK», Moesb cTpykTypsl JJHK.

Tema 5. PazmHoOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI Pa3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

DopMbI pa3sMHOXKEHHSI OPTraHU3MOB: Oecroyioe U 1mosioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJICHWE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIIOHUPOBaHHE
OpPraHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMyeckuid CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIie xeje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
OcoOeHHOCTH CTpOeHHUs SUIEKJIEeTOK U crepMaro3ounoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisiiusi, opraHorene3. [loctomOpuonanmbHOE pazBuTHe. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TMPAMOE, HempsiMoe (IMUYMHOYHOE). BrmsHue



Cpelbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt u cxembl: «DopMmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe U HenmpsiMOe pa3BUTHEY, «l'aMeTOreHe3 y MJIECKOMUTAIOUINUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopatopHas pabora Ne 4. «/3ydeHue CTPOEHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€eHETUKU. Posib iuTonoruu
1 SMOPHOJIOTHH B CTAHOBJICHWU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETUKH. MeETONbl TEHETUKH (THOPHI0JIOTHICCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAaHOBJICHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €IMHO0-00pa3usi THOPHUIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBaHUS. 3aKOH PaCIICIVICHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loHOE ¥ HeMmoMHOe TOMUHUPOBAHKE.

JuruOpuaHoe  CKpelIuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTHueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPE/ICJICHHS TEHOTHIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapylieHue cuensenns reHoB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka moyia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTH: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOCTBa MOAU(PUKALIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NpUYMHBI MyTaluii. MyTareHHble (pakTophbl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJACTBEHHOUW MpPeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHUE MEIUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabnuibl u cxembl: « MOHOTHUOPHUIHOE CKPEIIUBAHUE U €T0 IUTOTCHETHY eCKast
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI JUTUOPUTHOTO
CKpeluBanusy, «Menosy, «B3anMoaencTeue ajielibHbIX TEHOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJloBeKay, «I eHeThka moiia», «3aKOHOMEPHOCTHU
HACJIEJIOBaHUsI, CLUEIUICHHOTO C ToJiomM», «KapuoTumnbl yeiaoBeKka U >KMBOTHBIX),
«Bunpl uasmeHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: MopAenu-anmInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jpo3odumnay (Hopma, MyTaruu GOpMbI
KPBUIbEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTopHble M NpaKTHYeCKUE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAnuUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKIUH W JIOMECTUKALMS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKAECHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K ICHNS JOMAILIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIUMU. MaccoBbIlil U MHAUBUAYAIbHBIN OTOODHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OIlleHKAa 3KcTepbepa. bIM3KOpoACTBEHHOE
ckpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
HOJITIONIOB. JIOCTHIKEHNS CENEKIIMK PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITaIbl
co3ganusi pexkomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHKeHepusd. Kietounble KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okoyoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnupl U cxeMbl: KapTta «lleHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. l1BaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

Okckypeust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CEJEKIMU PACTEHUM W
KUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPaATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBosrOMOHHAsE OHOJIOT M.

[TpennochblIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUM. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OMonoruu. BiusiHuEe 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B MAJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (POPMBIL.
buoreorpaguyeckue: cxoacTBo U paznuuue ¢payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y BCeX
OpraHU3MOB.

OomonnonHass tTeopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONPENECIEHHAS W3MEHYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u €€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTalMOHHbBIN
OpoLecC W KOMOMHATHBHAasT M3MEHUYMBOCTb. llomynsinoHHBIE BOJHBI U jApeid
reHoB. M30iuust 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisgiomuili ¢akrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMtoUuU. [Ipumepsl
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMopdh03bl ¥ UIAHO-aJanTaI|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HeCleUHATM3UPOBAHHBIX NpelnkoB. IIporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTHe opraHnueckoro Mupa Ha 3emiie», «3apoabIIn

MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpToB paCTEHUID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsmum»,  «MyrtannoHHas

U3MEHUYHUBOCTHY, «Apomopdo3by, «Unumoamantammm», «OO0mIas aereHepamus,
«/IBmxymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMIECKOE BUI000pa30BaAHHUE.

OO6opynoBaHuE: KOJUIEKIMS HACEKOMBIX C PAa3IMUYHBIMU TUIIAMH OKpPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Yy
YKUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonenb anmumkanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTsl «PazButue HacekoMoroy, « Pa3zBuTue Jasarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUJOB IO MOP(OIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanne npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3emure.

JloHaydHble TpEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuHble THUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMus. XHUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ouonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUMU.

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

Kalino3zoiickas »3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJorHYecKux mporeccoB. OCHOBHBIE 3Tarllbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS Ye0BEKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MPOUCXOKICHUHM YeJIoBeKa. MeTronbsl HW3ydeHusi aHTponoreHesa. CxoncrtBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopbl) anTponorene3a. HacneacTBeHHas U3MEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOmIecTBEeHHBIH 00pa3 KU3HU, M3TOTOBIICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxoasuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMS CYILIECTBOBAaHMS, O0JIACTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIH.

Yenoeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPOIEOUHAs
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHckas).  UepTbl  NPUCHOCOOJIEHHOCTH  MPEICTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Mwmuiep, I'. FOpu, 4.
apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHEeUHON cHUCTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PacturenbHas kieTka», <«KuBoTHasi  KJIETKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue  yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHLA), CIEHOKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEpBOOBITHOTO YeNOBEKa (KaMHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadOThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMAaeMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLIUIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIH KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHSI KaK HayKa. 3afaud ¥ pa3aeibl SKOJOTHH. MeTOoabl 3KOJIOTMYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. [lapasutusMm, koomnepauus, MyTyaju3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEHUTpaIu3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYLIECTBOBaHHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
MuUrpanus. J[mHaMuKa YACIEHHOCTH MOIYJISILUU U €€ PEryIsaius.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenbpl 0OMTaHUS
opranuzmoBy», «®Poronepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdonorundeckre 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUMNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miecTBO opraHu3MoB — OuoieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckue cuctembl (3kocucteMsbl). [loHsaTne 00 »skocuctemMe W
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbI. [IuieBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MHPAMUIIbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA 3KOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIMCTBEHHOTO JIEca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTtop ycToWunBocTH dKocucTeM. CoxpaHCHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. W. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHamMuueckoe paBHOBecMe€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OHMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1o6abHBIE IKOIOTHYECKUE TTPOOIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa paIMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpets: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeMIIas cocTamistonias ouochepon,
«®DakTtopel  gerpamauumd  nouB»,  «llapHukoBbiii  3ddexT»,  «DakTOpbI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OO0mas cTpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmIukamnus « Tunudable OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, KoJuieKkuun «buoiienos», «Bpenurenu BaxxHeUImux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKLIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyInam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHHUS OXpaHSAEMBIX BHJOB pACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS H
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPEHHEHW TMO3ULIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon dexpepanuu, MpUposie U
OKPY’KaIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOITUXCSl PYKOBOJICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHUA, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX ITPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOW TBOPUYECKOM ESITEIHHOCTH MPU CO3/IAaHUH YUEOHBIX
MIPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBATh B CBOMX JACHCTBHUIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHCHTOB MpPH OOCYXJICHUU CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepea PoauHoi, ropaoctu
3a CBOM Kpal, cBOIO PojvHY, CBOM S3BIK W KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTMHM B ITIO3HAHUHM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujelHas yOoexXJIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3ICUCTBUSI )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HU (310pOBOE
NUTaHuE, COOJIIOICHNE TUTUEHUYECKHUX MPAaBUII K HOPM, COaJTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE IIEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpoPhecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJIE KaK UICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU N3YUCHUN OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU pPEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChEphl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOLIEW TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HAJIM4KUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTHYECKON KYIBTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHNUE SI3BIKOBOM M YMTATENBCKOM KYJBTYpbl KaK CpeACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHWE crnernudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpoOseM
COXpPAaHEHMs IIPUPOIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypCHble  NpoOJIEMbl  pa3BUTUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJIOTMYECKUX MPOoOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEIX
NOBBILICHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
PU U3y4YE€HUU OMOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHHUA JJs aHaidu3a |
OOBSICHEHHMSI SIBICHUM OKPYXKAIOIIEr0 MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTHUYECKUE 3HAHMS IS
pelieHus: Ipo6JsieM B PeaibHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEIOBATEINBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B IPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0yUaAIOUIUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
ydyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromye GopMupoBaHue GyHKIMOHAIBHON IPaMOTHOCTU M COLIMAIBHOM
KOMIETEHIIMM ~ O0YyYarolMxcs, CHOCOOHOCTh OOydaroluXcs HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIBHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHETO OOLIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3o0Bble JJornyecKue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMyJIHMpPOBAaTH W aKTyallU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPHU OCBOCHHHM 3HAHMM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3a]aBas NapamMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS! (DAaKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXIACHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHHSI CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMUECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI PA3HOrO POJAA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabatrbhiBaTh IJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOUIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-UCCIIET0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH M0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaly, NPeoOpa3oBaHUI0 M TPHUMEHEHUI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE€ PEIICHHUS 3aJadd  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO O0JacTH
KU3HEIEITeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUIaTh HOBBIE WJEH, MpejaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-IIOMYJIAPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAIM3UPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ TOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKH, JUArPaMMBbI, TAOIUIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKod HMHPOpMalUMe: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTJIsHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILECTBIISATH KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3UIHNA JAPYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacro3HaBaTh HEBepOaJIbHbIE CpEJACTBA OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSIBISITh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

NOHMMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHAUBUIYAJTBHON
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJEHCTBUSA MPHU PEILICHUH y4eOHOH 3aauH;

BbIOMpaTh TEMATUKY W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOUIMX
WHTEPECOB M BO3MOYKHOCTEN KayKJOr0 YJIEHA KOJUIEKTUBA;

OPUHUMATh LA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IJIaH JCHCTBUH,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXk/I0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHOJIOTMUECKHX 3HAHUMA IIEJIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaX MO OTHOLIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIIbHOU
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyallUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOUYTCHHH;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHUIO;

NPUHUMAaTh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;



3) npuHsATHE ce0s U APYTHUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJIbTaTOB
NESITENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU O MOJYYEHHUIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO r0JIaM O0yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOTO MHMPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpPKAHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (CaMOperyJssiusi), YypOBHEBas OpraHu3alusi KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAasl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 1meHTpax MHOTOOOpasus H
MIPOUCXOXKIEHUA KyIbTYpHBIX pactenuil H. Y. BaBuiioa), onpenenstb rpaHuLbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHME YKUBBIX CHCTEM, IPOLIECCOB W SIBICHHWI, OpraHu3alus U IMPOBEACHUE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYyEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3YyJbTaTOB,
UCITIOJIb30BAHHBIX HAYYHBIX MOHATUNA, TEOPUN U 3aKOHOB, YMEHHE JI€TIaTh BbIBOIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAaIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHONW cpee, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHI VIl palMOHAJIBHOTO
PUPOOTIOIH30BAHNUS;

YyMEHUE pellaTh 3JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
TUTUOPHUIIHOE CKpEIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpaTOpHBIE M MpakTUYecKue paboThl, COOII0IAThH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYCCKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHUECKOTO COJIEP)KaHWs, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COACP)KaHUE OMOJIOTHUYCCKUX TEPMUHOB Y IIOHSATHN: BH/I,
NOMYJSAIKA, TeHOMOHA, DBOJIONHMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, DKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB W SIBJICHUI, OpraHu3alusl U TMPOBEJICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BHISIBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYyEMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHbBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPU3HAKU CTPOCHUS OUOJOTHUUYECKUX
OOBEKTOB: BUJIOB, TMOMNYJALMA, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpEHOCca
BEIIECTB U TIOTOKAa HHEPIMU B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHCHUN B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh TMOJIYyYCHHBIC 3HAHUS JJIsl OOBSICHEHHS OMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUM, JJISl IPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEIHEBHOMU
XKU3HU C 1eNplo obecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KAIOIIEH
IPUPOIHON cpese, MOHUMaHHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOAOIIONb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJOTUYECKHUE 3a/1ayd, COCTABJISATh CXEMBbI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIINU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLICHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh IOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buoiiorus kak Hayka 2 0.5 nommorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIIETKU 8 1 bubnmnorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
HSHEACATCIILHOCTD KICTKH https://m.edsoo.ru/7f41c292
5 PazmHOXeHME M MHAUBUIYAIIBHOE PAa3BUTHE 5 | bubnnoreka [HOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
8 PesepBHoe Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 2 0 1
BOMOHHORHAT DHOTOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karommas cpeaa 5 1 bubmorexa OK
P pyRaiom pesL https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000I1eCTBa 1 SKOJIOTHICCKUE CHCTEMbI hitps://m.cdsoo.ru/Tf41ecT4
b K
5 PesepBHOE Bpems 2 uommorexa [10
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB
Ne Tema ypoka DJIeKTPOHHBbIE HU(PPOBLIE
IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
bubnunoreka LIOK
1 buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoap! mo3HaHus )KuBor npupoasl. [IpakTuueckas padora Ne 1
2 «HWcronp30BaHue pa3InyHbIX METOHAOB IIPU U3YUEHUN 1 0.5 bubnuorexa [IOK
P FIOB IpH H3YH ' hitps://m.eds00.ru/363¢6122
OMOJIOTNYECKUX OOBEKTOBY
3 Bronornyeckue CUCTEMBI, IIPOIIECCHI M UX U3YUYEHHE 1 bubnnorexa [IOK
> HPOHL ya hitps://m.eds00.ru/363¢6564
4 XUMHYECKHHU cOCcTaB KIEeTKU. Boja 1 MunepaibHEBIE COIH 1 buGnuorexa [IOK
- oA p https://m.edsoo.ru/863e674e
bubnunoreka LIOK
5 b . 0 1
ek, COCTAB H CTPOCHNE OekoB https://m.eds0o.ru/863e6b72
®depMeHTH — OMOJIOTHYECKHEe KaTanu3aTophl. JJaboparopHas
6 aborta Ne | «3ydyeHne kaTaauTHUECKON aKTUBHOCTH (DEPMEHTOB 1 0.5 brbmmorexa [TOK
p ° i P ' hitps://m.eds00.ru/363e6b72
(Ha mpuMepe aMHIIa3bl WK KaTajaa3bl)»
bubmmoteka IIOK
7 v I 1
[JIEBOIRL. SHHIHIRT hitps://m.eds00.ru/363¢6870
bubmmoteka IIOK
8 H .ATO 1
YIJICHHOBBIC KHCIOTRI https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToapl U3yueHus KiIeTKu. KiteTounast Teopus 1 bubnmorexa LOK
P a e ) p https://m.edsoo.ru/863e6e88
10 KeTka xak 1ie;ocTHas KuBas cucTeMa 1




Ctpoenue sykapruoTHYecKon KiieTku. JlaboparopHas padora Ne 2
«M3ydyenune cTpoeHust KJIETOK pacTeHUH, dKUBOTHBIX, TPHOOB H

bubnunoreka LIOK

11 5 N 0.5 https://m.eds00.ru/863e6ff0
aKTEepUi MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOTpEapaTax U ux hits.//m.cdsoo.r/863¢716¢
OIIMICAHUE
bu6nmmoreka [IOK
12 OOMeH BeleCTB WM META00IN3M hitps://m.cdsoo.ru/863¢ 766
bu6nmoreka [IOK
13 @otocunTes. XemocuHTes https://m.edsoo0.ru/863e7c98
. bubnnorexa [IOK
14 Oueprerueckuii obmen https://m.edsoo.ru/863e7aae
Kuznennsbrit uka kiaetku. enenne kinetku. Muto3. JlaboparopHas
15 abora Ne 3 «HaOmronenne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa 0.5 buGnuorexa [IOK
P - P ' https://m.edsoo.ru/863e7dc4
JyKa Ha TOTOBBIX MUKpOIIpenapaTax»
bubnunoreka LIOK
.P
16 buocunres 6enka. Peakius MaTpu4HOro CHHTE3a hitps://m.cdsoo.rw/863¢796¢
bubnunoreka LIOK
17 Tpanciss — Guocurtes Genka https://m.edsoo.ru/863e796e
bubmmoteka IIOK
18 Hexknerounsie hopmbl 5KM3HU — BUPYCHI hitps://m.cdsoo.rw/863e7540
bubmmoteka IIOK
19 DopMBI PA3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
N bubmuoreka [IOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK. OIIOA0TBOPEHHUE.
21 JlabopaTtopuas padora Ne 4 «M3ydeHne cTPOEHNS TOJIOBBIX KJIIETOK 0.5 bubnmorexa LOK
PATOpHAA p ° e P ' https://m.eds0o.ru/863e81b6
Ha TOTOBBIX MHUKpOIIpEnaparax»
b OK
22 WNHauBHyanbHOE pa3BUTHE OPraHU3MOB nomHotexa L1

https://m.edsoo.ru/863e8436




bu6nmoreka [IOK

23 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U U3MEHYUBOCTH 1 hitps//m.cdsoo.ru/863¢8612
24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. MOHOTHOpUIHOE | bubnmnoreka HOK
CKpEIIMBaHuE https://m.edsoo.ru/863e8878
)5 JurnbpuaHoe cKpemmuBaHue. 3aKOH HE3aBUCUMOTO HacIeJOBaHUS | bubnunoreka LIOK
MIPU3HAKOB https://m.edsoo.ru/863e89a4
CuerniieHHOE HaclieZJoBaHKue pu3HaKoB. Jlaboparoprast padorta Ne 5
26 «V3ydyenune pe3ynpTaToB MOHOTHOPUIHOTO U AUTHOPUIHOTO 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax»»
27 I'eneruka nona. HacnenoBanue npu3HaKoB, CLETUIEHHBIX C MOJOM 1 bubmorexa [IOK
https://m.edsoo.ru/863e8c60
M3amenunBocTh. Henacnencrsennas uaMeHUnBOCThb. JlabopaTopHas
28 pabota Ne 6. 3yyenune Moau(pUKaMOHHON U3MEHUYUBOCTH, 1 0.5 bubmorexa LIOK
. . https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapUAIlMOHHOIO PsAJia U BApUAIIMOHHOU KPUBO)
79 Hacnencrennas namMmeH4nBoCTh. JlabopaTopHast padora Ne 7. | 05 bubnnorexa [JOK
«AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOIIPETIapaTax» https://m.edsoo.ru/863e8efe
bu6nunorexa LIOK
30 Tenemnia uenosexa ! https://m.edso00.ru/863e8d78
31 PesepBHriit ypok. O60011enne no reme «HacneacTBeHHOCTh U |
M3MEHYMBOCTh OPTaHU3MOB»
bu6nmorexa LIOK
32 Cenexuus Kax HayKa u npouece ! https://m.edsoo.ru/863e9214
33 Mertoabl ¥ JOCTHKEHUSI CENIEKIIMU PACTEHHI U )KUBOTHBIX 1 bubmorexa [TOK
https://m.edsoo.ru/863e9214
34 buotexHosorus Kak oTpaciab MPOU3BOICTBA 1 bubmorexa HOK
https://m.edsoo.ru/863e¢9336
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4




11 KJIACC

KoaudecTBO 4acoB

Ne Tema ypoka JJleKTPOHHBbIE HU(PPOBHIE
IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI
1 DBOJIIONUS U METOIBI €€ N3yUEHHUS 1 bubmorexa LOK
H A yi https://m.edsoo.ru/863ea20e
2 Hcrtopus pa3BUTHS OIPEACTABICHUN 00 DBOIIOINHA 1 bubmorexa LOK
PHAD peA H htps://m.eds00.ru/863e9570
bu6 K
3 MuKpO3BOTIOLMS 1 nommotexa [0
https://m.edsoo.ru/863e9cle
[Tomynsiust Kak seMeHTapHas eAMHHIA BUIA U SBOJTIOIUH.
4 JIaGoparopras padora Ne 1 «CpaBHeHHE BHIOB 110 1 0.5 bubnmnorexa LIOK
patop p - p ) https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBkyime cuitbl (3JeMeHTapHbIe (PaKTOPHI) IBOJIOIIUN 1 bubmorexa LHOK
yi P P H https://m.edsoo.ru/863e9da4
. bu6 K
6 EcrecTBenHbIit 0TOOpP M ero GopMbI 1 nommorexa IO
https://m.edso0.ru/863e9ed0
Pe3ynbTaThl BOTIONUHN: IPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 BUI00Opa3oBanue. JlaboparopHas padora Ne 2 «Omnucanue 1 0.5 bubmmnorexa [IOK
p ' patop p” - ’ https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHU3Ma U €€ OTHOCUTEIBHOTO XapaKTepay
8 Hampapienus 1 myTH MakpO3BOIIOINU 1 bubmmnorexa [IOK
p yr p H https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BOIOIIUN 1
10 Ucropus xu3Hu Ha 3emiie 1 METO/bl €€ U3yUeHus 1
11 I'unoTtessl NpOUCXOXKIEHUS )KU3HA Ha 3eMIIe 1 bubnnorexa LIOK
p a https://m.edsoo.ru/863ea5a6
b K
12 Pa3BuTHe xu3HM Ha 3emMIie 1o 3paM U epuoiaM 1 nomorexa LO

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




OCHOBHBIE 3TaNbl SBOIIOIHI PaACTUTECIIBHOI'O U J)KUBOTHOT'O MHpaA.

13 HpaKTqueCKa;I pabota Ne | «/3y4yeHne UCKOMIAEMBbIX OCTaTKOB 0.5 ngﬁ;ﬁ:ﬁgﬁ; 63eaSbe
pPacTeHUI U )KUBOTHBIX B KOJIICKITUSIX)

14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa bubmorexa HOK

https://m.edsoo.ru/863ea48e

15 DBOJIIOIMS YeJIOBEKa (AaHTPOIIOTEHE3) bubmmorexa [TOK

https://m.edsoo.ru/863eac2c
bubmuorexa [JOK

16 JBmxyme cuibl ((hakTOphl) aHTPOIIOTEHE3A https://m.edsogru/863ead44

17 OCHOBHBIE CTa/IMH SBOJIIOIIMH YETIOBEKA

18 YenoBeueckue pachl U MPUPOAHBIC aIallTAI[UN YeIOBEKa bubmmorexa [IOK

https://m.edsoo.ru/863eaeca?

19 PesepBuelit ypok. O60011eHue o TeMe «Bo3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emMiie»

20 DKoJIoTus Kak HayKa

bubnuorexa [JOK

21 Cpenbl 00MTaHHS U SKOJIOTUYECKHE (hAKTOPHI https://m.edsogru/863eafec
Aobuotuueckue daxropsl. Jlaboparopnas padota Ne 3.

2 «Mopdonornyeckre 0COOCHHOCTH PaCTEeHUI U3 Pa3HBIX MECT 0.5 bubnuotexa [JOK
oburtanusy. Jlabopatopuas padora Ne 4. «BnusiHue cBeTa Ha pOCT U https://m.edsoo.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIeyca

bubnuotexa [JOK

23 buomiieckite GaKTopk https://m.edsogru/863eb348

24 DKOJIOTHYECKUE XapaKTePUCTUKH TomyJsiuu. [IpakTuueckas pabora 0.5
No 2 «dToacu€t MIOTHOCTH MOMYJISALIMI Pa3HbIX BUJIOB PACTCHUI»

25 CoobmiecTBa OpraHu3MOB — OHOIEHO3 bubnnorexa LIOK

https://m.edsoo.ru/863eb46a




bu6mmoreka [IOK

26 DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI) 1 hitps/m.cdsoo.ru/363ebd6a
7 OCHE)BHBIG MOKa3aTeJIM SKOCUCTEMbI. DKOJIOTHUECKUE TUPAMUJIBL. | bubnunoreka [JOK
CaoiicTBa 3xocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHbie 3KOCUCTEMBI 1
29 AHTpPONIOT€HHBIE YKOCUCTEMBI 1
bubmuorexa [JOK
30 buocdepa — riobanpHas sKocucTeMa 3eMiu 1 hitps/m.c dsogru 1863chbbSe
bubnnoreka [HOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orocheps 1 https://m.edsogru/863ebd16
32 UenosedecTBo B Ouocdepe 3emin 1
33 Cocy1iecTBoBaHME TPUPOJBI U YEIOBEUECTBA 1 bubmorexa HOK
https://m.edsoo.ru/863ebale
34 PesepBuelit ypok. O60061enne Tembl «Coo0111ecTBa U 9KOJIOTHIECKHE |
CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5
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