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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTHMH TEOPETHUECKYIO OCHOBY ISt
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00LIUX 1ENSIX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAaHMS 4esioBeueckoro obmiectBa. COrjlaCHO Ha3BaHHBIM MOJIOKEHUSM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlieHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
yueOHOro nmnpeamera «buonorus», omnpeAenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasjiejaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh M3YUYEHUsI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMmme mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYydYaloImMXCS 10 OCBOCHHMIO COJACPIKAHUSA
OMOJOrNYECKOro 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil YPOBEHB) peaIM30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollleW MNpUpPOJIHON cpeje.
[ToaToMy Hapsay ¢ u3ydeHHEeM OOIEeOMOIOTHYECKUX TEOpUH, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI 4YeIOBEKa, MEINKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000oCcHOBaHUS AKOJIOTUYECKHU
1eJIecCO00pa3HOro TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENBbHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHMS K MPUKIIATHON HAIIPABICHHOCTU
yaeOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHHUSM JUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYyYHOM KapTHHE MHUpa, paciIupseT U 0000IIaeT 3HAHUS O JKUBOW mpupoje, e€
OTIIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30mMacHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAaIOMIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne 6uonmoruu odecneynBaeT ycioBHs Uisl (hOPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX H  WH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OMOJIOTHH.

Ot60p coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OOy4aroIHuecs: JOJKHbI OCBOMTH 3HAaHUS W YMEHHs, 3HAUMMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUeCKOoM aesTenbHOCTH. Oco00oe MECTO B 3TOM cucTeMe 3HaHMM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CITY>KAaT OCHOBOM JIJIsi (pOpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAlMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe COIEpKaHUS y4yeOHOro Mmarepuana B Mporpamme Io
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOUIUE COJEpKaTeNbHbIe JIMHUN: «bruonorus kak Hayka. Metoasl
Hay4yHOro mo3HaHus», «Knetka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLUS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEHHE YMEHHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOILICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/1ay:

OCBOCHHME OOYYaIOIMMUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CAYKaIIMX OCHOBOM
11 (OpMUPOBAHUS MPENICTABICHUN O €CTECTBEHHO-HAyYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH U TOJXOJIOB K M3YyYEHHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaronmxcst oO0meil KyJabTypbl, (YHKIIHMOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHMM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
M3y4YCeHHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbLHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAy4YHbIE MPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosorun. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINH, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», «YPOBHU OpPTraHU3AIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B KieTke. I[loanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OeikoB. buonoruueckue
GbyHKIIUU OEJKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapodHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne n pynkuun PHK.
Buasl PHK. AT®: cTtpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHnas Teopust — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO bl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUs TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JIIC, ammapat [onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[IpoucxoxaeHne MUTOXOHJApUM W Tiactud. Bunbl mnactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbr:  «PacnpeneneHue XMMHYECKUX DJJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHs KIETOK PACTECHHUIA,
JKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIUSA (PHEPreTuueckuidi OoOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OaKkTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenune m ero Buubl. KuCIOpogHOE OKHUCIEHHWE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. D¢ DHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wunHpopmauus u JHK.
Peanuzanmsi reHetudeckoil uHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — marpuubii cuaTe3 PHK. Tpancnsauus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
NBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacrteHuid, XUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynozaedpunuta yenopeka (BHUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbuos, [. . UBanoBckuid, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenue u xu3HeHHbIN 1ukin Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anukauuu «Yasoenne [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIETKU», MoAesb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM MK KieTku. WHTepdaza u MuTO3.
[Tpoueccrl, mporekatromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHS W  WHIUMBHUIYaJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Buabl 6ecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, MpoUCXOAIINEe HA CTaAusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMHA CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SMYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepMaTOre€He3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmbl
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacteHuil. OHTOreHE3 I[BETKOBOI'O PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHEY, «] aMEeTOreHe3 y MIICKOIUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOTIUTAIOMIETOY, «SHlIeKIIeTKa MieKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHON XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTusa reHeTUKU. Posib uTonoruu
1 SMOPHOJIOTHH B CTAaHOBJICHUH TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKU, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTnYeckass CHMBOJIMKA, UCHOJIb3yEeMasl B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKoH eAuHooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeO0BaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUs
JIJISL OTIPE/ICJICHHS TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO I'eHOB. HapylieHne cueruieHusi reHOB B PE3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OMOramMerHslie M rereporameTHble oOpraHu3Mbl. HacinenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psi M BapyualliOHHAsT KpUBas.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoCTBA MOIUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKHU
YeJIOBEKa: TCHECATOTHUYCCKIM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBeHnuble 3a0o0jcBaHUsS YEJIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJIEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue W TreHeparuBHble MyTauuu. CTBOJOBbIE KHETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, MTPOPIIAKTUKA U JICUCHUS TEHETUYECKHUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHHME. 3HAUECHUE MEIUIIMHCKOMN
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.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAass OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«llutonornyeckue - OCHOBBI  JUTMOPUAHOTO  CKpeluBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 € ToioM», «KapHhOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrnka rpynm KpoBm», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe npomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MuUKpompenapar «Jpo3zoduia» (HopMma, MyTaluu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabota Ne 6. «/3yuenne MoaupUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y apo30Quiibl HA TOTOBBIX
MHUKPOIIPETApaATAX ).

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpolecC. 3apOXKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIeHTpbI NPOMCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MaccoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIuM3KkopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
[IOJIyYEHHUE NOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJOrus Kak OTpacib IMPOU3BOACTBA. ['€HHas WMH)KEHepus. OTallbl
co3ganusi pexomoOuHanTHOoM JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosempl. MO —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

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

Tabmupl 1 cxembl: kapta «LleHTpbl NpOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. UBanosay,
«[Homumnoungus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTouHbIE KyIBTYpHl H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUM, repoapuil «CelbCKOX035IIICTBEHHbBIE PACTEHUS.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBMOKYIIUME CHUJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTallmOHHbIN
MpoIECC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHU3MOB Kak pe3yJbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U MU0 AN TAIINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi.  DPopMbl  IBONIONUU:  (HUIIeTUYECKAs, JHUBEPreHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxkieHne OT HecleuuaTu3UpOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs padaliysl.

JlemoHncTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BoMoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOIOB M CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra Mupa, KojuleKuus «@POpMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapar «Jlpo3odunay (HopMma, MyTaniu (GOpMbI KPHUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas padora Ne 2. «Onucanue npucrnocoO0IEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEnCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHClIepMusi. XUMHUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUYECKOU ABoMoMU. HauaabHbie HTambl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30Mickas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk HayKa. PazButue npeacraBieHui o
IPOUCXOXKJIEHUN YeloBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pa3Inyus 4€JIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHbI o00pa3  KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTAJIMM W BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, HenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymublii. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHs, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHas CHCTEMa OpPraHWYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX  HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsiku — «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pakeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTtopHble M npaKkTHYecKHe padoThbI:

[TpakTrueckast pabora Ne 1. «l3yueHne nckonaemMbIx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HAa OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKHX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAuYeHHE OWMOTHUYECKUX B3aMMOJEWUCTBHM I CYIIECTBOBAHUSA
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapTa «I[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHble M NpakTU4YecKUue padoThbl:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTel. CBsizu B
OMOLIEHO3E.

Okonoruueckne cuctembl (dkocucteMmbl). IloHstne 00 »sKocucreme u
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHS. IKOJIOTHUYECKHUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouochepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mochepe 3emiin. AHTPONIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE AKOJIOTHYECKHE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TPUPOJIHBIMU pEeCcypcaMd U HX HCHOdb30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «IlumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBay, «llenmu nuTanusy, «IKOJOTUYECKAs] TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxueWmme UCTOYHUKHU
3arps3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTophI
PaOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azota B IpUpOAEH.

ObopynoBanue: Mojenb-anmuKanus «TunuuHeie OHOLEHO3BI», TepOapuit
«PacTtutenbHbIe coobmEecTBay, Komekun «buomenos», «Bpenurenn BaxHEUIIIx
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
’KUBOTHBIX, IPUHAAJNIEKAIINE K Pa3HbIM AKOJIOTMYECKUM TPYIIaM OJHOTO BHIA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCS TpeOOBaHUSA K pe3yibTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
W CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUNA Pa3BUTHUS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHATHIMA B OOIIIECTBE IpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIIHSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickont denepanuu, Opupoae U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMNbITA JIESITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJOTHMU, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJAUTENSIM, CO3/IAaHUIO CEMbU HAa OCHOBE
OCO3HAaHHOTO MPUHATHS [EHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOILICHUI;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKONU JTUIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIMOHAIBHOTO 0J1ArONOJTyYHUs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Qu3nyecKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAaHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIIHSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPY0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKON M COIMAIBbHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTB;

UHTEpEC K pa3nuyHbIM cdepaMm mpodeccHoHaTbHOW e TEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH II€JIeCO00pa3HOe OTHOIICHHWE K TPHUPOJe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX TOCIEICTBUN IS
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M MyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHMS W YMCHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOJICHUE  MpaBUJ  TIOBEICHHS B MPHUPOJE,
HAIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B OJKOCHUCTEMaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCWUCTBUM, NPUHOCAIIMX BPEH  OKPYXNKAOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEATEITbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE crnerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHMS €€ poJiku B
dbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1EIOCTHOTO
MpECTaBICHUS] 00 OKpYKAIoIeM MHpPE KaK O €AMHCTBE IMPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommxcs, GopMupyemon
MIPU U3Y4YEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aK/IFOYEHUsS Ha OCHOBE HAy4YHBIX (PAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOW JIE€SITEIBbHOCTH, T'OTOBHOCTH OCYIUECTBJISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO NEITEIbHOCTh NHANBUAYAIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa M CHEUU(PHUKY METOIOB MO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONIOJIEHWe, HM3MEpPEHUE, OKCIEPUMEHT W ApPYTHX),
YHUBEpCalbHble Yy4yeOHbIE JEUCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHble ydeOHble JCHCTBUSA B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JIOrHUYecKHe TeHCTBUA:

CaMOCTOSITENILHO  (OpPMYJIHpOBaTh M aKTyalM3UpOBaTh  IMpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KJIaccu(pUKaIi, 0000IEeH s ), pACKPBIBATh CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHI
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBSA3€M M OTHOIICHHN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[HAIbHBIX TPOEKTOB;

(GopMHUpPOBATHh HAYYHBIM TUI MBILIUICHHUS, BIAJI€Th HAYYHOU TEPMHHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUNOTE3Y €€ pEelIeHHs,, HaXOAUTb apryMEHThl ISl JOKa3aTesIbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIIECTBIISTh IIEJICHANIPABICHHBIN TMOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTd
KU3HECSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PACTO3HABaHWS W 3aIATHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MMPOSBIIATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJIH30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelieHUU OUOIOTHYECKON MPOOIIEMbI, 000CHOBBIBATh HEOOXOAMMOCTD
MIPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOImMUX
MHTEPECOB U BO3MOKHOCTEH Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCHUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKax IO OTHOUICHHIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pEIICHHs NpodsiieMbl € YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHH AJisi OICHKU CUTyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

YMETb OLICHUBATb PUCKM U CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJu3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3yabTaThl ocBoeHUsi nporpamMmel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUYecKue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI EUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUSI.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U PO OMOJOTUH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB M IIpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PEMPOIYKLA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABM)KEHUE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KIETOK IPOKAPHUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAJBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOMN
XKU3HH C LEeJbl0 o0ecriedeHus: 0e30lacHOCTH CBOETO 3J0pOBbs M 3J0POBBSA
OKpPYXAaIOLIUX IO, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBaHMs JIJIsl MpeCKa3aHUsl HAcJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U Ta0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBaHU B OHMOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JUIsl PELIEHUS KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALNA, TeHO(OHA, SBOIIOIMS, ABIXKYIIKUE CUIIBI ((PaKTOPBI) HBOIIOLNUH,
IPUCIIOCOOTIEHHOCTh OPraHHU3MOB, BHJI000PA30BaHME, IKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpHH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYHMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX
pPE3yNIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALIWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYylLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaxX, AHTPOMOTCHHBIX WM3MEHEHUW B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1LeNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsl U 3JI0POBBS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHISI HOPM TPaMOTHOTO TMOBEJCHHSI B OKPYKAIOIICH
IPUPOTHON cpene, MOHUMAaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO MPUPOIOTI0JIb30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMUECKHE 3a/1aud, COCTaBIISATh CXEMbI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCUCTEMAaX (1IeNU MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOIIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpPMAIIMU, HAYIHO-IOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  AKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast 6MOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne o/m 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 MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTh KJIETKH 6 bubmmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD g 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 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaundecTBOo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunorexa LIOK
I IBOIIOUHOHHAS GHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 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 §)
Coo0111ecTBa U DKOJIOTUIECKHE CUCTEMEI 9 https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Koau4yecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa HOK
P ' https:/m.edso0.ru/863¢6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX 0OBEKTOB
3 buonornueckue cuctemsl, IPOILIECChHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMuueckui coctas KiIeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
bu6mmoreka [JOK
5 b .C 0 1
ST, LOCTAR I CTPOCHHE DEIKOB https://m.edso0o.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTH KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl u3y4eHus bubnunorexa [IOK
kieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak menocTHas sKuBast
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6f0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHUKpOTIpEapaTax u ux
OTTUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Wi METab0JIu3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemOCHHTES https://m.eds0o.ru/863e¢7¢98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps//m.cdsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTes 6enka. Peakmmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbI :KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
)1 Jlaboparopuas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHHS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
3 I'enernika — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU U U3BMEHYUBOCTU https://m.edsoo0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 fez.aBHin\[/[oro HaI::J'IL: OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHoe HaclleJJOBaHHUE
npu3HakoB. JlaboparopHas padota
Ne 5 «I3yuenue pe3ynbraTtoB bubnnoreka [JOK
26 0.5
MOHOTUOPHUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIpENapaTax»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTb. JIJabopaTopHas

https://m.edsoo.ru/863e8c60

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO psAJlia U
BAPUALMOHHON KPUBON»

HacnencrBeHHass ”3AMEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanmu3 MyTalui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorera [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HaciencTBeHHOCTE U 1

M3MEHUYUBOCTH OPTaHU3MOBY
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENTEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHomorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxrudeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oIOrHUIecKOMYy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbI 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BHi000pa3zoBanue. JlaboparopHast 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
g Hanpasnenus u nytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

https://m.edsoo.ru/863e9cle




9 HeoOpatumocTs 3BoIOLMN
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIMaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEeHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubnnorexka [JOK
aJlanTalyy 4eJI0BEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pPa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U HKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHnas padora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
KOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Omochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa ¥ 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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OeicTevTened C 29.08.2023 no 28.08.2024



http://www.tcpdf.org

		2023-10-25T12:36:17+0500




