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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpXKaHUS Y4eOHOro MpeaMera
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, colepKaHusi, pe3ylbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O
cnenuduke OMOJIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECIeueHU!
CYLIECTBOBAHMS 4e€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LesIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYYaIOIIUXCS CpPEICTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleleHue 1o pa3iejiaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4eéToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOTHKH 00pa30BaTEIBHOTO
MpoIIECcCa, BO3PACTHBIX OCOOCHHOCTEM 00yYarOImMXCsl.

B nmnporpaMmme mo OuoONIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JeATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOSHUIO COJIEp KaHUs
OMOJIOTMYECKOT0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
POCMATPUBACTCA HAIMPABICHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >XKU3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTomy Hapsiy ¢ U3ydeHHEM OO0IIEOHMOJOTHYECKUX TEOPHil, a TakKe 3HAHUH O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OUOJIOTHH YJEICHO BHUMAaHHE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUUW B TTOBCETHEBHOM JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJecO00pa3HOro TMOBEICHUS B OKpY)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOM JAESTENBHOCTH 4YeJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJAHON HANpaBIECHHOCTH
yaeOHoro mpenMera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33[a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOYYAIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAayYHOM KapTHUHE MHpPA, pACIIMPSET U 0000UIaeT 3HAHUS O KUBOM mpupoje, €€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKWA3HU, SKOJIOTMYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydenue 6uosornn odecrneynBaeT yciaoBus s GOpMUpPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHAa3HAaYEeHUH y4eOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IO
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TMPaKTHUeCKOM aesitenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi popMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH,  CIHOCOOCTBYIOUIMX  T'yMaHU3aluu
OMOIOrHUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICTICHBI CIICIYIOIINE COAEPKATEIbHbIE JIMHUU: «bHONOorus Kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Knetka kak Ouomornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMU O  CTPYKTYpPHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOPETEHHE YMEHUM
WCIIOJIB30BaTh 3TU 3HAHMS JJI1 TPAMOTHBIX JECHCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3JIMYHBIX KU3HEHHBIX POOJIEM.

JlocTmxenue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HaHUM O OMOJOIMUYECKHX TEOPHSIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKaIIUX OCHOBOU
UIsl (pOPMUPOBAHUSL NPENCTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrUE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMHM HAy4YHBIX B3IVISIOB, MJAEH U MOAXOJOB K M3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOIO YpOBHSI OPTaHU3ALUY;

CTAaHOBJICHHE Yy oOydaroumxcs oO0meil KyJabTypbl, (YHKIIMOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO
MUpa JKMBOW IPUPOABI HAa OCHOBAaHMM 3HAHWUM M OIBITA, IOJIYYEHHBIX IPH
H3yYEeHUH OMOJIOTHH;

dopMupoBaHue y OOydalOIIMXCS YMEHUHA WJUTIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH

COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIMTAHHUC Y6C)K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM KUBOU NpUupoabl,
H€O6XOI[I/IMOCTI/I 6€pe>1<Hor0 OTHOIICHHUA K HefI, CO6HIO,[[€HI/IH 9TUYCCKUX HOPM IIPU MMPOBCIACHUU
OMOJIOTHYECKHUX HCCHGI[OBaHHﬁ;

OCO3HaHHUE IIE€HHOCTHU OMOJIOrMYECKUX 3HAHUMI AJId MMOBBIMICHUS YPOBHSA SKOJIOTHYECKOU
KYJIBTYPBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IMPUMCHCHUC HpI/IO6p€TéHHLIX 3HAHUU U YMCHI/Iﬁ B HOBCGHHGBHOﬁ ZKHU3HU OJIs1 OLICHKU
MOCNEACTBUI CBOEH NEATENHbHOCTH MO OTHOIICHUIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBeHHO-Hay4YHbIE PEIMETHI.

J{nst u3yueHusi OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHET0 00111ero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henento), B 11 kimacce — 34

yaca (1 gac B Hegento).



COJEPXKXAHME OBYUEHUA
10 KITIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUM MPUPOJIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KilacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISILIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIEHOTUYECKU ), OMOCEpHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE BJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaAJIBHBIX BelIeCTB B kieTke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
GyHKIIUU OEIKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu saunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenune u pynkuuun JAHK. Ctpoenue u ¢pynkuuun PHK.
Buasl PHK. AT®: cTtpoenune u GpyHKIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJECUCTBUSA
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3yUEHUS KIETKH.

Knerka xak 1nenoctHas >kuBasg cuctema. OOmmue NpHU3HAKU KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Knerounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEJIBLHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opranouasl kietku: JIIC, anmmapat Ionbmxw,
IM30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKHM: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxaenne MUTOXOHJpUM u Tactun. Bunbl mactun. HememOpaHHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. OyHKIIUN OPraHOMI0B KIIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenue Mosekybl



AT®», «CtpoeHue 3yKapHOTUYECKOW KIIETKN», «CTpOEHHUE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue siapa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHs KIETOK pacTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00JIu3M. ACCUMMWIAIMS (TUIACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsbiid. Poss dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. Biausinue ycnoBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMocuHTe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEKTUBHOCTH
HHEPreTUYECcKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanms reHetmdeckoil uHpoOpManuu B KIETKE. | €HETHUECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI W KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oyautens CIIM/Ia.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u QPyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaecKkuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIeTKu», Moenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMYeCKue OCHOBBI  PAa3MHOKEHHUS UM  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHHUE
OpPraHU3MOB, €r0 3HAYEHHUE JUIS CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKH U sSIMYHUKU. OOpa3oBaHHE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NPsSIMOE, HempsiMmoe (IMYuHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

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

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
4yesioBeKa», « OCHOBHBIE CTaIUM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIuKanus «/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHs T€eHETUKU. Posib iuTonoruu
1 SMOPHOJIOTHH B CTAHOBJICHWU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuHoe CKpelnMBaHue. 3aKoH eAuHooOpa3usi THOPHUIO0B TIEPBOTO
nokoyieHusA. IlpaBuno JgoMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO T€HOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnYeCcKue KapThl.



['enetuka mona. XpoMOCOMHOE OIpeEAeIeHre Mmoja. AyTOCOMBI U TOJIOBbIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHbie oOpranusmbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM Te€HOTHUIIMYECKas, W3MEHUYMBOCTh. KomOMHATHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUHUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3meHunBoctu H. M. BaBuiiosa.

BHGHI[CpHaH HACJIECACTBCHHOCTb U U3MCHYHNBOCTD.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbl T€HETHMKH YEJIOBEKA:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYISPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpeeieHHe TEeHOTUIIA: ITOJHOTEHOMHOE CEKBEHUPOBAHHE,
TeHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoipto IT[P-anamm3a. HacnencrBeHHbie 3a00s1eBaHUs
YelloBeKa: TIeHHble Ooyie3HH, OO0JIE3HM C  HACJIECICTBEHHOM  IIPEIpacIoIOKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTudeckue H TeHepaThBHble MyTanuu. CTBOJIOBBIE KIJIETKH.
[TpuntumBl 3M10pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, TPO(YUIAKTHKA U JICYEHUS T€HETUYECKHUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTOBeKa.

JdeMoHCTpaum:

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

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHWS M €ro LHUTOr€HETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JluruOpumHoe  CKpelIMBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpeliuMBaHus»,  «Meho3y,
«B3auMozencTBue alIeNbHBIX T€HOB», «l'€HeTHMYecKne KapThl paCTEHUM,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KaphoTumbl 4YeNnoBEeKa U KUBOTHBIX», «Buabl
U3MEHYMBOCTHY», «MoaudukalmoHHas HW3MEHYMBOCTH», «HacrnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUUBOCTD.

O6opynoBanue: MojeNU-aIIMKaIu «MOHOTHOPUAHOE CKpEUIMBAHUEY,
«Hemonmunoe momuHupoBaHuey, «JluruOpumanoe ckpenuBanue», «llepekpécr
XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Telia), repoapuid «I'opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:



Jlabopatopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEUIMBAHUS Y APO030(PHIIbl Ha TOTOBBIX MUKPOMpPEIapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKaIMOHHONW N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOIO PsiZia M BApUALIMOHHON KPUBOI.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y Jpo30Quiibl HA TOTOBBIX
MUKpPOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHWE W aHAJINW3 POJIOCIOBHBIX
YeJIOBEKa.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M Ipoliecc. 3apoXKICHUE CEJICKIUU U JIOMECTUKAIIHS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKIECHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpO/JIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIUU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoIcTBEHHOE
cKkpemBaHue — uWHOpuAWHT. Yucras nuuus. CKpelmMBaHUE YUCTBIX JIMHUH.
['eTeposuc, wiu rudpuaHas cuia. HepoACTBEeHHOE CKpEIIMBAHUE — ayTOPUIWHT.
Otnanéunas rtulOpuausanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes W
MOJYyYEHHE TOJUIUIOUJI0B. JIOCTMIKEHHSI CENEeKIMU paCTeHUHl, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHomorus Kak OTpaciib MPOU3BOJACTBA. I'ennas HUHXKCHCPUS. OTansl CO31aHHuA
peKOM6I/IHaHTHOI>'I I[HK U TPAHCI'CHHBIX OPraHU3MOB. Knerounas HHKCHCPUA. Kierounsre
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHni. KiloHupoBaHue BbICOKOIPOTYKTHBHBIX

CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3Thyeckue npodisemel. MO -
TeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, U. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmumpl u cxembl: Kapta «lleHTpBl TMPOMCXOKACHHUS M MHOT00Opa3us KyJIbTYPHBIX
pacteHuit», «Ilopoabl TOMaMIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuamzamusy, «Paboter akagemuka M. . HWsanoBay, «[lomummounnus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KynbTyphl UM KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyIsHKU TJI0JI0B U KOPHEIUIOJOB AUKUX (OPM M KYIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabGopaTopHble U MpaKTHYECKHE PadoOThI:

Oxkckypenusi «OCHOBHBIE METOAbl W JOCTHUIKEHHUS CEJIIEKUIMH PACTCHHU H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IUIEMEHHYIO depmy,
COPTOUCIIBITATENbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOpaToOpHIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KITACC

Tema 1. JBosrOMOHHAsE OMOJIOT M.

[Ipennoceulku BO3HUKHOBEHHUS SBOJIOLUOHHOW TEOPUU. BOJIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBugerenscTBa dBOMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pa3ivuus SMOPHOHOB pPa3HBIX BHUJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnonHass Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeAeiIEHHAasi W3MEHYMBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bostonuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalMOHHbIN
IpoLecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M3oisnumst 1 Murpanusi.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuii Qakrop 3Bomouud. PopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (OpMBI
BHUJ1000pa30BaHMs: Teorpaduueckoe, IKOJI0THIECKoe.

MakposBonorusi. PopMbl  3BONMIONUU:  (DuUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxieHHEe OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

IToptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. CeBeprios.

Tabnunps! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey, «3apobIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtannonHas



U3MEHUYHBOCTHY, «ApoMopdo3e», «Waunoamanramumy, «OOmmas aereHepanusy,
«/IBmxymue cumbel 3Bomouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
JNlapsuna», «boppba 3a cymectBoBanue», «IIprcrmocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEy», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

O6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CceMsH, Koyuiekuus «[Ipumepsl 3alUTHBIX TPUCIIOCOONIEHHUMN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABIECHUS 3BOJIIOIUNY», O0BEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJulekuus «@DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», Monenp ammmkauus «llepexpéct
XpOMOCOM», BIaxHble mpenapatsl «Pa3Butue Hacexkomoro», «Pa3Burue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «Onucanue npucrnocOOJEHHOCTU OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JlonaydHble TpPEACTaBICHUS O 3apOKICHMM XW3HU. HaydHble ruUmoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONMUS. AOMOTEHHBIM CHHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKON 3BOIIOLMA. HavyanbHbie 3Tarbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX 3BOIIOLUA.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMEepUOABl: KEMOPUIMCKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, T€BOHCKUI, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa U €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickags »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
JKUBOTHBIX. [TosiBIIeHHE, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BOoUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.



DBOJIIOIMA YeJIOBEKA. AHTPOIOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHU o
MPOUCXOXKJICHUM YelloBeKa. MeTtonbl H3ydyeHus anTponoreHe3a. CxojcTtBa U
pa3Inuus YeI0BeKa U )KMBOTHBIX. CHCTEeMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 >KHU3HHU,
M3TOTOBJICHUE OPYIUM TPyJa, MBIILICHHUE, PEUb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenbi, YenmoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMS, 00JIacThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIUsL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs)),  MOHTOJOUIAHAsS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHWsA. EIMHCTBO 4YETOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumiep, I'. Opu, Y.
JlapBuH.

Tabmupel 1 cxembl: «BosnukHoBeHne ConaHeuHOR cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapunornueckas kierka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeueCcKue pacoh».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
N300pKEHHUST KAaMEHHBIX OpYIud TEPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJoOTHYecKas Taliuia, KouleKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NpaKTHYECKHEe PadoOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kaomias cpeaa.

DKoJIorus Kak HaykKa. 3aJaud U pa3zeibl SKOJI0TUUA. MeToIbl 3KOJIOTHYECKUX
MCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.



Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA36MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccudukamuss sxomorndeckux (HaKkTOpPOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTreHHblE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnueckue (bakTOopHI. Bunnr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBAapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOMYJISILUA U €€ Peryssus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. ['ekkensb.

Tabnunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «®@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKUE padoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BnusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PACTEHHI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBsA3M B
ouoneHose.

Dkoyoruyeckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEUIECTB U MOTOK HEPrUU B IKOCHUCTEME.
Tpoduueckue (mumieBble) YpPOBHH OHKOCHCTeMbI. [luieBble LEMU U CETH.
OCHOBHBIE TIOKa3aTEeNM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIHMHM, YHUCICHHOCTH, OuomMaccel. (CBONCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpPEryYJIALMs, pazBuTue. Cykieccus.



[IpupoHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U pEK. JKOCHCTEMA XBOMHOIO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOrE€HHBIE ~ IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rI100aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOr€OXMMHYECKUE LUKIIBI 3JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa YCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBieHUs MNPUPOJHBIMU pecypcaMud U HUX UCIHOoIb30BaHue. JlocTkeHus
OHOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llumeBbie 1enu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKoJoTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BomoéMa», «ArporeHo3», «lIpumMepHsbie
AHTPONOTEHHbIE  BO3JCWCTBHA Ha NOPUPOLY», «BaxHeWmMne HMCTOYHHKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BOA», «IlouBa — Ba)kHEMIIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexT», «DaKkTOphI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B mIpUpOAe».

O6opynoBaHue: MoJeib-anmuivKanus « TunuuHabie OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUICKIIMM PpPACTeHUUH U
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHIA,
Kpacnas knura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PacTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJIBTATOB OCBOCHUS MNpeaMeTa «buosiorus»
BBIJICJICHBI CIIEAYIONIHME COCTABIIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY TOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA W OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW 1 BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpau, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUs 3HA4YEeHHs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOT0 HApOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TIPaBUJ HMHIWBUIYaTbHOTO H  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJICHHS B CUTYAIHSIX, YIPOXKAIOIINX 30POBBIO M KU3HU JIIOCH;

OCO3HAHHME MOCIEJACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTD;

UHTEpEC K pa3NuyHbIM cdepaMm mpodheccCHoHATbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITA
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHWE TJIO00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWSA W YMEHHsS TPU PEIICHUH TpoOsieM, CBSA3aHHBIX C PaAIMOHATHLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HDKOCHUCTEMax, OXpaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEMPHUITHE JCUCTBHM, MNPUHOCAIIMX BpPEH  OKPYKaOIIEH
MPUPOJIHON CpeJle, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HJIMYUE PA3BUTOTO FKOJOTMUYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYJIbTYPHI,
OIThITA JIeATEIILHOCTH 9KOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHYECKOU
HaMpaBJIECHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MpPaKTHUKHA, OCHOBAHHOI'O HA JUAJIOTE
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOW KYJIBTYPHI KaK CpEICTBA
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y IMO3HAHUS MUPA;

MOHMMaHUE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHUsA €€ poJu B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B IMO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH IPoOJIeM
COXPaHEHUsI PUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OUOJIOTUM JJIsi COBPEMEHHOW IMBWJIM3ALINHU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  pelaTh PEeCcypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTEeH BHIXOJIa M3 III00AIBHBIX AKOJOTHUECCKUX MPOOJIeM U
obecricueHUsT  Tepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PaAIlMOHAJILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB

JKU3HU,

3aNHTCPCCOBAHHOCTE B IMOJTYYCHHUU OMOJIOTMYECKUX 3HAHUI B HEJIAX ITOBBIILICHUA O6HICI71
KYJIBTYPBI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM dYacTH (yHKIIMOHAIHHOU
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil mpu N3yudeHUH OUOJIOTHH;

IMNOHUMAaHHUE CYIHIHOCTH MECTOAOB IIO3HAHHWA, HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HayKax,
CIOCOOHOCTH HCTIONB30BaTh IMMOJydaeMble 3HAHUS I aHaIW3a W OOBSICHEHWs SBICHUH
OKPYKAIOIIET0O MHUpPAa M MPOUCXOIANINX B HEM H3MEHEHMI, YMEHHE JelaTh O0OOCHOBaHHBIC
3aKJTIOYEHHUST HA OCHOBE HAy4HbIX (DAaKTOB W HMEIOMIMXCS JAaHHBIX C IEJbI0 TONy4eHUs
JOCTOBCPHBIX BBIBOJAOB,

CIOCOOHOCTh CaMOCTOSITENTFHO HCIIOIB30BAaTh OWOJIOTUYECKAE 3HAHUS JUISl PEIICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH HAyYHOH NeATEIhbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSITEILHOCTh HHIANBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 6HOHOFI/II/I B COOTBETCTBHU C XHW3HCHHBIMU
NOTPeOHOCTAMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClIeIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEePUMEHT U JAPYIrux),
YHUBEpCAIbHBIC Y4YeOHBIC JeWCTBHSA (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIUXcs, CIOCOOHOCTh
oOyuaromxcs UCITIOJIB30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON M COMAIIBHON MTPAKTHKE.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU N03HABATEJbHBIMH
NEeHCTBUAMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (OPMYyJIHMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKauu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMHU MOHSATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH)KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBsICHEHUST (DAKTOB U SIBICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui IpeICTaBICHUS
CYILLIECTBEHHBIX CBSI3€l M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a
TAaK)K€  MPOTUBOPEYMU  Pa3HOIO0  pOJAA,  BBIABICHHBIX B  Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MPoOJeMbl ¢ YYETOM aHalIM3a WMEIOIIMXCS
MaTEepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCHUTbH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€E HCCJIE0BATEIbLCKHE NelHCTBUA:

BJIAJICTh HABBIKAMH y4eOHO-HCCIICOBATEIBCKON U MTPOCKTHOM JCSITEIHHOCTH,
HaBBIKAMHM  pa3pelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY MOMCKY METOJIOB PELICHUs TPAKTUYECKUX 3a]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

WCIIOJIB30BaTh PA3JIMYHBIE BUJIBI JICSITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HAaHHS, €T0 WHTEPHpPETAINH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUN PEIICHHSI;

aHaJTM3UpPOBaTh TMOJYYECHHBIE B XOJE PpEUICHUS 3aJlaud  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO OOJacTH
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEHICHUS,
CTaBUTh NMPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaumeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOYHHKAX WH(MOpMAIuu (TEKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH
uH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJAbI MPHU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIA fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pPAaclO3HaBaHWd M 3alUTBl  MH(MOpMaALuU,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTE€ WM JTUCKYCCHUU O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIbHO BBINIOJHEHUS MNpejiaraeMon
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULHNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK IUCKYCCUU);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBHS PU PEIICHUH Y4eOHOM 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACHCTBHM € y4€TOM OOUIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUMH,



pacupenensaTb poid ¢ Y4ETOM MHEHMM YYacTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMH PEryJIsTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpOOJIEeM M HUX pElIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHUU LIEJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOHMX
JNEHCTBUSAX M MOCTYIMKAaX MO OTHOIIEHUIO K >KUBOW MPHPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIILHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIeHUs] MpoOIeMbl ¢ YIETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpATh paMKH Y4eOHOI0 IIpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OILICHUBATh NMPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHBBI B JI€ATENILHOCTh, OLICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LIETSM;

BJIAJIETh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CTIOIH30BATh MPUEMBI peIIEKCHU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pelIeHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PELICHUS MO UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI U pT'YMEHTHI JPYTUX MIPH aHAIN3E PE3YIIbTAaTOB JACATEIHbHOCTH;

3) npuHATHE ce0sl U APYTUX:

IPUHAMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

IIPpUHUMATh MOTHUBBI W apPryMEHTBHl APYIUX IpH aHaJIu3€ pe3yJIbTaToB
JIESTCIbHOCTH;

MPU3HABAaTh CBOE MPABO M MPABO JPYTUX HA OMINOKY;

pa3BuUBaTh CITOCOOHOCTH TOHUMATh MUP C IMO3HUIUHU APYT'Oro YCIIOBCKA.



INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynbpTaThl OocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieliuueckue it yueOHoro npeamera «bruonorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUHM B Pa3iMuYHBIX y4E€OHBIX CUTYallUsAX, a TaKkKe B peaslbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosiorneid. B mporpamme mnpenmMerHbie
PE3yJIbTaThI IPEACTABIEHBI IO FOJIaM O0yUYEHUSI.

[IpenmeTHBIE pE3yNIbTaThl OCBOECHHs ydueOHOro npeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIUMOHAIBHOU
rPAMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/1a4;

YMEHHME PACKPbIBaTh COJAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M IpPEBpallCHUE
HHEPruM), TOMEOCTa3 (CaMOperyslus), ypOBHEBas OpraHU3alusl KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJEHUS KyJIbTypHbIX pactenuii H. V. BaBuioBa), onpeaensTh rpaHUIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJI0/IEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMPOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK MPOKApPHOT U
AYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
IPOLIECCOB: OOMEHAa BEILECTB M MPEBpPALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHMHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHMS, HWHAMUBUIYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUM, JUISA NPUHATHS NPAKTUYECKUX PEIICHUA B IOBCEIHEBHOMN



XKU3HU C LETbl0 olecrevyeHus 0e30macHOCTH CBOETO 3J0POBbsl U 370POBBS
OKPY’KaIOIIUX JIIO/IeH, COOMIOIEHUSI HOPM IPAMOTHOTO TOBEJCHHS B OKPY>KaIOIIEeH
OPUPOAHONW cpele, MOHMMaHUE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBpEMEHHOW  Ouojoruun U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOIb30BAHUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeI0BaHUE, COCTaBIATh CXEMbI
MOHOTHMOPHIHOTO CKpEIIMBAaHMs JJIsl MPEJCKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpPIaHH3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTHUUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYAO0BaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh M HWHTEPHPETHPOBATH HHPOPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHOJIOTHH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000m1ass OMOJIOTHYECKYI0 UH(OPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OUOJOIMYECKUX TEPMHHOB M TOHSTHM:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, UEeNu MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHME H3jaraTh OHOJOTHYECKHEe TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs DSBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactBa K. M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnazackoro),
ONPENENATh TPAHULBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO TMO3HAHUA B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHHWI, OpraHu3alus U MpPOBEACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIIBWKEHUE  TUIIOTE3bl,  BbISBICHUE



3aBUCUMOCTH MEXJy HCCIEAYyEMbIMH BEIUYMHAMHU, OOBSICHEHUE IOJyYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPHA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMONYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYIECHTOB,
OMOTeoIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIIEACTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB M TIOTOKA DSHEPTMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX
LIMKJIOB B Ouocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C 1eJplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPY’KAIOIIEH
NPUPOAHON cpee, MOHUMAHUE HEOOXOIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NI0JIb30BAHUS;

YMEHHE PEelaTh 3JEMEHTapHbIE OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TIPaKTUYECKHUe padoThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO I[ICEBJOHAYYHbIE 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-OMYJISIPHbIE
MaTepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 1 bubnnorexa [IOK
R https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTb KJIETKH 6 bubnuorexa [IOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 1 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 1 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
MPOrpaMMbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
1 §) 1 1
IBOITIONHOHHA OHOTIOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §) 1
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2.5




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Kourpoanr  IIpakruuec uugpospie
Tema ypoka Jdomammnee
n/m Bcero HbIe KHe Jara o0pa3oBaTte/ibHbIE N
AaHU
padoThI padoThI pecypcbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 1.09 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl MO3HAHMS JKUBOU MPUPOIBI.
) IpakTuyeckas pagora Ne 1 1 05 3.09 bub6mmnorexa IIOK
«VIcronp30BaHue Pa3IMYHBIX METOIOB TIPH https://m.edsoo.ru/863e6122
H3y4CHUH OMOJIOTHYECKUAX OOBEKTOBY
bu6mmorexa [IOK
buonornueckue cucTemsl, IPOLECCH U
. https://m.edso00.ru/863e6564
3 UX U3ydeHHEe XUMHUYECKUI COCTaB 1 15.09
B bu6mmorexa [IOK
[UICTICH. 018 1 MIHEPATILHEIC COTH https://m.edsoo.ru/863e674¢e
bu6mmoreka [IOK
4 benku. CocTtaB u cTpoeHHE OEITKOB 1 22.09
P https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJOTUYECKHE
KaranusaTtopsl. JlabopaTopHas
5 padoTa Ne 2 «M3yueHne KaTaruTHIECKOH 1 0.5 29.09 butmuorexa [JOK
aKTUBHOCTH (pepPMEHTOB (HA IPUMEpPE https://m.edsoo.ru/863e6b72
aMUIIa3bl WK KaTajiasbl)y»
Yrnerogpl. JIunuast
6 A A 1 6.10 bubmuoreka [JOK

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




HyxknennoBbie kuciotel. AT®

bu6mmoreka [JOK

7 13.10
https://m.edsoo.ru/863e6d5c
Konumponvnaa paboma Nel
8 «Cmpoenue knemxu. Xumuueckuii 1 20.10
cocmae Kjiemkuy
KAHUKYVYJIBI 27 okTs0ps- 4 HOSOpS
9 Hcropust 1 MeToAbl U3ydeHUS KIETKH. 10.11 bubnuoreka [IOK
Knerounas Teopus ) https://m.edsoo.ru/863e6e88
10 KieTka xak 1ieocTHas xuBas cucTeMa 17.11
CrpoeHue 3yKapuOTUYECKON KIIETKH.
Jlaboparopnasi padora Ne 3 Bu6nuoreka [JOK
11 «V3yuenue CTPOCHNA KIETOK PacTeHHH, 0.5 24.11 https://m.edsoo.ru/863e6ff0
JKMBOTHBIX, TPUOOB M OAKTEPHid IO MHUKPO- https://m.edsoo.ru/863¢716¢
CKOIIOM Ha TOTOBBIX MUKPOIIPENaparax u ux — -
OIIMCAHUEC»
bu6mmoreka [IOK
12 OOMeH BelecTB Wil METaboJIu3M 1.12
H https://m.eds00.1ru/863e766¢
bu6mmoreka [IOK
13 ®oTocuHTE3. XEMOCHUHTE3 8.12
https://m.edsoo.ru/863e7c¢98
bu6mmoreka [JOK
14 DHepPreTHYecKuii 0OMeH 15.12
p https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
kieTku. Muros. Jlaboparopnas Bu6mnorexa [OK
15 pabora Ne 4 «HaGmonenne murosa B 0.5 22.12 https://m.edsoo.ru/863e7dc4
KJICTKaX KOHYMKA KOPCIIKa JIyKa Ha T'OTOBbBIX
MHKpOIIpenapaTrax»
buocunTe3 Oenka. Peakmms b K
16 1 29.12 nomroreka [{O

MaTpUIHOTO CUHTE3a

https://m.edso00.ru/863e796e




KAHUKYIJIBI 31 nexabps — 8 saBaps

Tpaucisausa — OnocuHTes Oelka
P 1 bu6mmoreka [JOK
17 12.01
https://m.edsoo.ru/863e796e

13 Hexknerounsie hopMbI )KU3HH — 19.01 bu6mmoreka [JOK
BUPYCBI ) https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 @opMBI PA3MHOKEHUS OPraHU3MOB 26.01 https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e

20 Meitos 2.02 bubmuoreka [JOK

https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OTJI0A0TBOPEHHUE. BuGmmotexa LIOK

71 J;aﬁopaTopHaﬂ padora Ne 5 05 9.02 https://m.edsoo.ru/863e81b6
« 3yqu1/Ie CTpO@HI/Iﬂ ITIOJIOBBIX KJICTOK Ha . . BI/I6HI/IOTeKa L[OK
TOTOBBIX MI/IKponpenapaTax»

https://m.edsoo.ru/863e8436
NuauBunyanbHOE pa3BUTHE
OpraHU3MOB
Konmponvnaa paboma Ne2

22 «Paszmnoscenue u pazeumue 1 16.02
OP2AHU3MO8)

% I'enetnka — Hayka o 23.02 bubnnoreka [JOK
HACJIEACTBEHHOCTU U U3BMEHUYMBOCTH ) https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 Ipu3HaKoB. MOHOTMOpHIHOE 2.03 bubmmorexa LOK

P ' pua ' https://m.eds00.ru/863¢8878
CKpELIMBaHUE
UTHOPHUIHOE CKPEIMBAHNE. 3aKOH
25 f{lesaBHI::Hi[oro Hzf::nuel OBaHU 9.03 bubmorexa LIOK
& ) https://m.edsoo.ru/863e89a4
MPU3HAKOB




CuerneHHoe HaclieI0BaHUE
npusHakoB. JlabopaTopHasi paGora Bu6nuorexa LIOK

26 Ne 6 «3yuenue pe3ybTaToB MOHOTHOPH/I- 1 0.5 16.03 https:/m.eds00.ru/863e8c60
HOTO U TUTHOPUAHOTO CKPEIIUBAHUS Y
IPO30(HIIBFI Ha TOTOBBIX MUKPOIIPETIapaTaxj

7 I'enetuka nona. HacinenoBanue 1 23.03 bubmuoreka [JOK
[IPU3HAKOB, CLEIUIEHHBIX C II0JIOM ) https://m.edsoo.ru/863e8c60

KAHUKVYIJIBI 28 mapta — 5 anpens
M3menunBocTh. HenacnencrBeHHas
M3MEeHYMBOCTh. JlabopaTropHasi

28 padora Ne 7. Usyuenune moaudukanmon- 1 05 6.04 bubmmoreka [IOK
HOM H3MEHYHBOCTH, IIOCTPOEHHE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psfa U BapUalluOHHOU
KpUBOI»

Hacnencreennas n3MeHYHBOCTE.

29 JlaGopaTopHas padora Ne 8 . «Anamss 1 05 12,04  Pubmiorexa IIOK
MyTanui y Ipo30QrIsl Ha TOTOBBIX MHUKPO- https://m.edsoo.ru/863e8efe
npenaparax»

bubnuoreka IIOK
r 1 20.04

30 CHETHKA HefoBeKa https://m.edso00.ru/863e8d78
Konmponvnaa paooma Ne 3

31 «HacsencTBEHHOCTh M M3MEHYHBOCTD 1 1 27.04
OPTaHnu3MoOB»

Bu6nmoreka [JOK
32 C 1 4.05
CHCIHIT Kal Hayia f npotiece https:/m.edsoo.ru/863e9214

33 MeToanl M TOCTHIKEHHS CEIEKITNH | 18.05 Bu6nmoreka [JOK
pacTeHuii 1 KUBOTHBIX ) https://m.edsoo.ru/863e9214

34 buorexHosorus kak oTpacib 1 25.05 bubmorexa [JOK
MPOM3BOJICTBA ) https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 4




11 KJIACC

Ne
n/n

Tema ypoka

DOBOIIOLUSA U METO/BI €€ U3yUEHUS

Hcropus pa3BuTHs NpeaCTaBICHUN
00 3BOTIOIIUU

OBommononHas teopus Y. Jlapsuna

Bupn, ero kpurepuu. Iomynsauus kak
3J€MEHTapHas eIMHUIIA BUAA U
sposmonyy. Jlaboparopnas padora
Ne 1 «Cpasuenue BUI0B 110
MOp(I)OJ'IOFI/I‘ICCKOMy KPpUTCPHULO»
JIBuoKyIye cuibl (3eMeHTapHbIe
(baxTOpBI) IBOIOLIUH

EcrecTBeHHbIi 0TOOp 1 €ro GopMbl

Pe3ynbrats! 3BOMIOIUK:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
BHU1I000pa3zoBanue. JlabopaTopHas

padora Ne 2 «Onucanue npucrnoco6ieH-
HOCTH OPTaHU3Ma U e OTHOCHTENLHOTO
XapakTepa»

Bcero

KoauuecTBO 4acoB

KonTpounb
Hble
padoThI

IMpakTnuec
KHe
padoThI

0.5

0.5

Jlara
u3yue
HUS

1.09

8.09

15.09

22.09

29.09

6.10

13.10

DJIEKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchI

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bubmuoreka [JOK
https://m.eds00.ru/863e9570

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4

bu6mmoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

Jdomammnee
3aJaHue




Hanpasnenus u nytu
8 MakposBoroluu. HeodpatuMocTsb 1 20.10 bubmorexa HOK
P . p ) https://m.edsoo.ru/863e9cle
3BOJIFOLIMHU
KAHUKYVYJIBI 27 oxTs0ps- 4 HOSOpsS
JlokazarenbCcTBa HBOJIOLUH.
9 Koumponvnas paboma Nel 1 1 10.11
«Jeonoyuonnoe yuenue.
HUcro 3 a 3emJie U METO
10 l TOPHS )KU3HU HA 3eMJI€ U METOJIbI | 17.11
€€ u3y4yeHus
1 ['unoTe3bl NPOUCXOKACHUS KU3HHU HA | 24.11 bubnuoreka [IOK
3emie ) https://m.edsoo.ru/863ea5a6
12 Pa3BuTue *u3HU HA 3eMJie 10 ApaMm U 1 1.12 bubmuoreka [JOK
rnepuoiam ) https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbI YBOTIOIHHT
PacCTUTENBHOTO U JKUBOTHOT'O MHUpA. Bu6nnorexa LIOK
1 1 . 8.12
3 IpakTiyeckas padora Ne 1 0-5 https://m.edsoo.ru/863ea8bc
«3yueHune UCKOMAaeMbIX OCTATKOB PACTECHUH
1 )KUBOTHBIX B KOJIJICKIIUAX)»
CoBpeMeHHas cucTema
14 0 rzﬂmqemoro MHpa 1 15.12 bubmorera [JOK
p p ) https://m.edsoo.ru/863ead8e
bu6mmoreka [{OK
15 2 1 22.12
BOTHOTIA AeioBeka (aHTpOHOFeHe3) https://m.edsoo.ru/863eac2c
16 JBrxyiue cuibl ((hakTopsl) | 29.12 bubnnoreka [JOK
aHTPOIIOTreHE3a ) https://m.edsoo.ru/863ead44
KAHUKYVYIJIbI 31 nexabps — 8 saBaps
17 OCHOBHBIE CTaIUX DBOJIIOLINHA 1 12.01
YyeioBeKa




13 UYenoBeveckue pachl U MPUPOIHBIC | 19.01 bubnuoreka [JOK
aJanTanny 4eJloBeKa ) https://m.edsoo.ru/863eaea2
Koumponvnas paboma Ne2

19 «Bo3nuknoeenue u pazsumue 1 1 26.01
HCU3HU Ha 3emnen.

20 Dxoiorus kKak Hayka. Cpebl | 2.02 bubnmoreka [JOK
00UTaHUs ¥ KOJOTUIECKHE (PaKTOPBI ) https://m.edsoo.ru/863eafec
AlGuotnyeckue GpakToOpsbI.

JlabopaTopnasi padora Ne 3.
«Mopodonornaeckue 0COOCHHOCTH paCTeHUH Bu6moreka LIOK

21 U3 Pa3sHBIX MECT OOUTAHHSY. 1 0.5 9.02 1

https://m.edsoo.ru/863eb10e
JlabopaTopnasi padora Ne 4.
«BnusiHME cBeTa Ha POCT U Pa3BUTHUE
YEPCHKOB KOJIEyCa»
bu6mmorexa [IOK
22 buotnueckue pakro 1 16.02
HOTHECKHE AKTOPE! https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKN

23 nonymsiuuu. [IpakTuueckas padora 1 05 23.02
Ne 2 «IToacuér nnoTHOCTH MOy IsALMEL
Pa3HbIX BUIOB PACTCHUM»

24 Coo01iecTBa OpraHu3MoB — | 203 bubnmoreka [JOK
OMOIICHO3 ’ https://m.edsoo.ru/863eb46a

)5 DKOJIOTHYECKUE CUCTEMBI | 9.03 bubnmoreka [JOK
(KOCUCTEMBI) ) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI. Bu6 1OK

nOIMOTEeKA

26 2 . 1 16.03

KOJEOFquCKHe TTHPAMHIBL https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
27 [IpupoiHBIE 5KOCUCTEMBI 1 23.03

KAHUKVIJIBI 28 mapra — 5 anpens




28 AHTPONOTreHHbIE SKOCUCTEMBbI 1 6.04

29 buocdepa — rmobanbpHas sxocucTeMa | 12.04 bubnmoreka [JOK
3emiu https://m.edsoo.ru/863ebb5e

30 1 20.04

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | 7.0 bubnmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
Koumponvnas paboma Ne3

32 «Coobuecmea u IKo102uUecKUe 1 4.05
cucmembuly

33 YenoedecTBo B Onochepe 3emin 1 18.05

34 CocymiecTBoBaHUE TPUPOJBI U | 25.05 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney Mcynosa Eneqa BUKTopoBHa
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