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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oO1rero oopazoBanusi B Poccuiickoit denepaiinm, a Tak:ke MOJ0KEHUS 0 crienuduke
Ovonoruu, €€ 3HAYEHWU B T[O3HAHMM JKMBOM MPUPOABI U OOECIEUYECHHH
CYIIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTUH U €€ CTPYKTYpa.

[TporpamMma o 61oJI0rUM JAET NMPEACTaBIECHUE O LENsIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s3aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacopenesieHue 1Mo paszjiesiaM M TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4eHUs Y4EeOHOro Marepuaia ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00yyJarommxcs.

B nporpamMme no OMOI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM M MPEAMETHBIM pe3ysibTaTaM O0OydYeHHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeATEeTbHOCTH/YUeOHBIX JEeHCTBUM OOYYalOIMIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OHOJOrNYECKOro 00pa30BaHMs.

B nporpamme no Ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IOPUHLIMII TPEEMCTBEHHOCTH B HU3y4YeHHUU Ouonoruu, Onarojaps uemMy B He
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpPOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeXHbIM OTHOIICHHUEM K OKpYIKaloIIed MPUPOIHON cpele.
[ToaTomMy Hapsiy ¢ U3yd4eHHEM OOIEOMOJIOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEJIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM JKU3HU ISl PEIICHUS IPUKIIAIHBIX 3a7a4, B
TOM 4HKcie: NPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJIeCO00pa3HOTo
MIOBEJCHUS B OKPYXKAIOWIEH NPUPOJHON CpeJie, aHaIu3a BIIMSHUS XO35UCTBEHHOMN
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenue BHHUMaHHMS K MPUKIAIHON HAMpaBiIEeHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JUISI PEeLICHHUS



OJTHOM M3 aKTyaJbHBIX 33Ja4 LIKOJIBHOTO OMOJOTHYECKOro 00pa3oBaHMsl, KOTOpas
npeanonaraet (GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
MecTo. OHa oOecrieunBaeT (OPMHUPOBAHUE y OOYYAIOUIMXCS IMPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIupseT U 0000IIaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJINYWTEINIbHBIX INPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpuUpOAbl, (OPMUPOBAHHUSA
(YHKIMOHAIBHOW TPaMOTHOCTHM, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
YKU3HM, DKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaromuxcs. M3yuenue 61oia0oruu o0ecneurnBaeT yciuoBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET HMHTETpallM OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTHU, (PUZHKH, XUMHUH U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €TI0 COJEpKaHUs, MPEICTABICHHOTO B IPOrpaMMe IIO
OHOJIOTUH.

Ot60p coxepxanus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphl, ONpPEACISIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpY»Karolleld MPUPOAHOU cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUMU
3aHHUMAIOT 3JIEMEHTBI COEPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJOTMYECKOro 00pa30BaHUs.

CTpyKkTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBON OpraHU3alMK U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucremMa M MHOroo0Opasue OpraHMYecKOrO MHUPay,
«IBOJIIOLMS KUBOU MIPUPOJIBD»,  IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTH.



Llenp m3ydenusi ydyeOHoro mpeamera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pa3HOrO paHra M NpUOOpeTeHHe YyMEHUM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYOIIMX 3a/1a4u:

OCBOCHHME OO0YYaIOIIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIaX, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uh U OCOOCHHOCTSX >KMBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAyYHBIX B3IVIIIOB, WACH M TOIXOJO0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJarommxcss oO0meil KyJbTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATDH SIBIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIB HA OCHOBAaHWH 3HAHUH M OTIBITA, TIOJYYCHHBIX MTPH U3yUCHUN
OMoJI0rNY;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTI0OICHUS ATUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, 111 (GOPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPY>KaloIlel cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst m3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEHETO 00IIero 00pa3oBaHms
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 yac B HEenEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponb Ononorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU PUPOJIBD.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IeHOTUYECKUH ), OMOC(EpHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIUU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHYECKUE CBoicTBa OenkoB. buonormyeckue
GbyHKUIHUN OENKOB.



depmeHTHI — OnosoTuYecKre KaTam3aTopel. CTpoeHue pepMeHTa: aKTHBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otaudus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununer: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHHe
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunnoBesie kucinotel: JHK wu PHK. Hykineotnasl — MoHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHUCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUM. MeTObl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01iue mpu3Haky KJIETOK: 3aMKHYTas
HapykHas memOpana, Moiekyinsl JIHK kak renerudeckuil ammapaT, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsA CTEHKA, IIMKOKAIIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat ['onbmxw,
nn30cOoMBbl.  [loyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBIL.
[Ipoucxoxaenne MUTOXOHJApUN W Tiactua. Bunbl mnactun. HememOpaHHbIe
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOU/I0B KJIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0UKa,
KapuoIia3Ma, XpOMaTUH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCTpaum:

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

Junarpammel: «PactipeieieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU PUPOJE,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue MosekyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpOIpENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajlasbl)y.

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KJIETOK pPAaCTCHUH,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCcTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEpPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOGHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢GoTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTH (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHMHTE3a ISl KUZHU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIoIue OakTepun. 3HAYCHUE XEMOCHHTE3a JIJIs
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne n ero Buibpl. KuCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetmueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuaTe3 PHK. Tpancnsnus — Guocuntes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombs pubGocom B
OonocuHTe3e Oenka.

Hekinerounsie ¢popMbl xu3HU — BUpychl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedurura yenoseka (BUY) — Bo3Oyautens CITM/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumnel nutaHusy, «Merabonusm», «MuUTOXOHAPUSD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JHK»,
«Ctpoenre n PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenre u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KnerouHplii 1MWK, WM SKU3HEHHBIM nukin kietku. WHtepdaza u MutTos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHS W  HWHIUBUAYaJbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murto3a. IIpoueccel, npoucxonsimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

@DopMbI pa3MHOXKEHHsI OPTraHU3MOB: Oecroyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilponecchl, mpouCXoadiine Ha CTagusx Meno3sa.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbIe kKese3bl: CEMEHHUKA U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaro30ujl, SIMIEKIIETKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0OeHHOCTH CTpOEHUs SULEKIETOK M crepMaro3ouoB. OIiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npo0OieHue, racTpysiius, opraHorene3. [loctamOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pazButue pacteHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIJIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Meriosy, «IIpsMoe U HenmpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIEKONUTAOIINUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmMato30u sl
MJICKOIIUTAIOIIETOY, «SHIIeKIIeTKa MJeKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy.

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIctopus pa3BUTHA T€HETUKU. Posib uTOI0TrNn
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. BKiam poccuilckux M 3apyOeiHBIX
y4EHBIX B pa3BUTHE TCHETHKU. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBbIE T'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJNb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE . MeHnnaenem.
MonorubpuHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUVIEHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HeMmoMHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpeumpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIA OCOOH.

CuernnieHHoe HacneaoBaHue npu3HakoB. Pabora T. Moprana no ciiernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbl. ['omMorameTrHble M TreTeporameTHble opraHu3Mbl. HacnemoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHUYMBOCTH. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KonuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTallMOHHasi U3MEHUYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa ¥ MpUYuHbI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHKUE, B TOM YHCIE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comartnueckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS] TEHETUUECKIX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuib! u cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
ramer», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI JUTUOPHUTHOTO
CKpeluBanusy, «Menosy, « B3aumMoaencTBue aaieilbHbIX T€HOB», «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M YeJOBEKa», «I eHeThka mojia», «3aKOHOMEPHOCTH
HaCIIeJIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl yenoBeka M >KHUBOTHBIXY,
«Bunpl uzmenuuBoct», «MoaudukarmonHas U3MEHUUBOCTHY», «HacnemnoBanue
pesyc-daktopay, «I'eHeTuka rpyImn KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-ammInkanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmnoe momuHupoBaHue», «JlurnbpumHoe ckpenuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariui GopMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHble M mpakTHYecKHe padoThI:

JlaGopaTtopuas pabora Ne 5. «V3ydeHwe pe3ynpbTaTOB MOHOTHOPHIHOTO M
JTUTUOPUTHOTO CKPEUIUBAHUS Y AP030(UIbI HAa TOTOBBIX MHUKpOIIpEnapaTaxy.

JlaGoparopHas padota Ne 6. «M3yueHne Moau(pUKaIMOHHON W3MEHUMBOCTH,
IIOCTPOEHUE BapUaLMOHHOIO PsAJa U BaApUALIMOHHON KPUBOY.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTaluid y JIpo30QuiIbl Ha TOTOBBIX
MUKpOIpenapaTax.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POAOCIOBHBIX
YEIJIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o ieHTpax MPOUCX0XKACHUSI U MHOTO00pa3Hsl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KICHHS JOMAILIHUX )KUBOTHBIX. COpT, MOpPOa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbI U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMU pPACTEHUHM U KUBOTHBIX. OIEHKa JKCTepbepa. bImM3KopoacTBEHHOE
ckpemBanue — uWHOpuAWHT. Yucras nuuus. CKpelIMBAaHUE YUCTBIX JMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojgyyeHue
HOJIATIONIOB. JIOCTHKEHN CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHONMOrMs Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHXKEHEpHs. OTambl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennnix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojornueckne W dTtudeckue  mnpoosmembl. MO —  reHeTuyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

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

Tabnuupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEexHOMOTHMY, «KileTouHble KYyIbTypHl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUS CENEKIMU PACTEHUUA U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATEIbHBIA  yY4aCTOK, B TEIUIMYHOE XO34MCTBO, J1IaOOPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUHU U APYTUX HAYK.

CBuzerenscTBa 3BoMOIUU. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MaJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpaguyeckue: cxoncTso U paznnuue ¢payH U (Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3iauyusi SMOPUOHOB pPa3HbIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJIIMMEHTAapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYyISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUSA
JapBUHU3Ma. JIBHKYIIME CHJIBI 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeIEHHAass W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkpoaBosonus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
OpoLecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbII 0TOOp — HamnpaBisiomuili Qakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUMU. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMopGh03bl M UIUO-aTaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonorusi. PopMbl  3BOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxeHHEe OT HEeCHEeUUaTU3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS pandalysl.

JdeMoHCTpanuu:

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



Tabmuibl u cxembl: «Pa3BuTHe OpraHnyecKkoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHBIII 0TOOP», «MHOrooOpasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTamnonHas
U3MEHUYHUBOCTH», «Apomopdo3b», «Unumoamantaumm», «OOImIas aereHepanus,
«/IBmkymue cuibel 3Boouun», «Kapra-cxema wmapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cyuiectBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O06opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3aIMTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAaIIPaBICHUS 3BOJIIOIUNY, O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra IIO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMbI COXPAHHOCTH
HUCKOMAEMbIX JKMBOTHBIX U pacTeHWil», wojnenp ammmkanus «llepekpéct
XPOMOCOM», BIIa&XKHBIE ITpenapaTsl « PazButue Hacekomoro», « PazBurtue nsarymkmny,
MuKponpenapar «/[pozoduia» (Hopma, MyTauuu GopMbl KPbUIbEB U OKPACKH TENA).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas padota Ne 2. «Onrcanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HHU Ha 3emure.

JloHay4yHbIE TIPEACTABIEHUS O 3apOXKJICHUM XKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHsS. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMIOIMA. HavanbHbie 3Tarmbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. IlepBble KIETKM W MX 3BOJIIOLHS.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mNepuojbl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUH.

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

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTECHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUd u
KUBOTHBIX. [l0osiBJIEHNE, paclBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BorolHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHuil o
MIPOUCXOKJICHUHN YelloBeKa. MeToasl Hu3ydyeHus aHTponoreHesa. (CxoacrtBa u
pa3Inyns 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YETOBEKA.

JBrxyiue cuibl (pakTopsl) anTponorene3a. HacineacTBeHHass U3MEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBI 00pa3 >KM3HU, U3TOTOBIEHUE OPYIUi
TPYya, MBILJIEHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU ABOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILECTBOBAaHHMS, 00JIacTh
pacrpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIU.

YenoBeueckre pacbl. OCHOBHblE  OONbIIME  pachl:  €BPONEOUHAs
(eBpa3miickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3maTcko-amMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  IMpEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSIM CYIIECTBOBaHHWS. EJIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ComaHEUHON cuUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuMBOTHas  KIEeTKay,
«IIpokapuornueckasi kietka», «COBpEMEHHas CHCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOJINY», «HeT0BEUECKUE pachhy.

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  yenmoBeka»  (OIOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMAaHbOHLA), CIEHKH WIH
U300pKEHHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuna, KouieKuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKUE PadOThI:

[IpakTudeckast padbora Ne 1. «M3ydyeHue HCKOMaeMbIX OCTATKOB PACTECHUU U
YKUBOTHBIX B KOJIICKIIUSX).

DKcKypcus «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy KaoIas cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHNM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Krnaccudukanmus -sKonoruyeckux (HakTopos:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOreHHbIE. JleMCTBUE HKOJIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpaTypa, BIaXHOCTb. PoTONEpHOAU3M.
[TpucniocoOnenust OpraHu3MoOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO3 U ero (opmel. I[lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIN3M, HEHUTPAIU3M.
3HaueHne OMOTHMYECKHMX B3aMMOJCHCTBUM [Js1 CYIIECTBOBaHHUS OPIaHHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyysauud. (OCHOBHBIE IOKa3aTeian
NOMYJISIUMU: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPUPOCT,
MuUrpanus. J[mHaMuKa 4ACIEHHOCTH MOIYJISILUU U €€ PeryJIsaius.

JlemoncTpanum:

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

Tabmuupbl u cxemsl: kapta «IIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzMoBy», «®Poronepuonnsm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJISINU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKTHYeCKHE padoThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
pPa3HbIX MECT OOMTAHUS.

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

[Ipaktrueckas padbota Ne 2. «IloncyéT nA0THOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHum.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizm B
OHoIIEHO3E.

Dkonornuecknue cuctembl (dkocucteMsbl). [loHaTne 00 »skocuctemMe W
ouoreoneHo3e. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUS. DKOJIOTHYECKUE MNHPAMMIIbI:



OPOAYKIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJisinus, pazputue. CyKIeccusl.

[IpupogHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u X035 HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrop ycroWunBocTH dKocucTteM. CoxpaHCHHE
OMOJOTUYECKOTO pa3Ho00pasus Ha 3eMIie.

VYuenune B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKUE IUKIIbI AJIIEMEHTOB (yIjiepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['106aIbHBIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBedecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycToiumBocTH Ouocgepbl. OCHOBAa palOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJOTUN U OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «[lumessie 1enu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOTE€HHBIE BO3ACHUCTBYS HA IPUPOAY», « BaKHENIIINE NUCTOUYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®akTopel  gerpagauumu  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl»y, «OOmas cTpykTypa Ouochepb»,
«Pacrmipoctpanenue ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH OHochepsn,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyropopot azoTa B IpUpoOae».

O6opynoBanue: Mojelb-anmukamnus « TUnmudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coo01IecTBaY, KoJuleKuun «buoiienos», «Bpenurenn BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIUHA PACTEHUIN U AKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kuura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMbIX BHJIOB pAcCTEHUN U
YKUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpyKkType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMeTa «buonorus» noCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMUA, UICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPECHHEH TMO3ULIHMM JUYHOCTH, MaTPUOTU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY’KaIoIIEn Cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOIIECCE Peaanu3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxxaaHCKOro BOCIMTAHMSI:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst Kak aKkTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JI€SITEIILHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUH YyYEeOHBIX M TO3HABATCIBHBIX 3a/a4, BBITIOJIHEHUHU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

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

YMEHHE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KYyJIbTYPHBIMU LIECHHOCTSIMH U
COILIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IMpU OOCYKJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTIaHCKOU UJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, CBOIO PojuHYy, CBOM SI3bIK M KYJIbTYpPY, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JOCTHXKEHUSIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OWMOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTUHM B IIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a )Ku3HU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTHEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEeKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE IEHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOM JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm NpoPhecCUOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccud H  Pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphl: TMPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KArOIIEN CPEIbI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMbIE TPU N3YUCHUU OMOJIOTHH 3HAHUS
M yYMEHHUS TNpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpPaBWJI  TMOBEACHHUS B TMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOochephl);



aKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOILIEW IPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOIArOMPHUSITHBIE SKOJOTHYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpBI,
OIbITa NEATEIbHOCTH 9KOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNE SI3BIKOBOM M YMTATENBbCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IPEACTaBICHUST 00 OKpPYXalollleM MHpE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOsIeM
COXpaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PeCypcHble  IpoOJIeMbl  pPa3BUTHUS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOoOsIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pallMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOIMUECKUX 3HAaHUH B LEIX
NOBBILICHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyEeMO
IPU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHUE CYLIHOCTHU METOJOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUM OKPYXAIOIIET0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUSA IS
pelieHust IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUN MO OWOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHUs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKAIOLIUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHUu(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbI (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JEeHCTBUA (IIO3HABATENbHbIE, KOMMYHHKATUBHBIE, DPETYJISTUBHBIC),
obecneunBaromye GopMupoBaHue (GyHKIMOHAIBHOM IPaMOTHOCTU U COLMATbHON
KOMIETEHIIMM  O0yYarolmuxcsi, CHOCOOHOCTh OOy4YaroIuXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLUUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IeMCTBUS B TO3HABATEILHON U COLUAIIBHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEr0 OOLIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHE TeHCTBUA:

CaMOCTOATENBbHO  (QOPMYyJNHpPOBAaTH W aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(UKAIIUKU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTHMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B M3y4YaeMbIX OHOJIOTMUECKHMX OOBEKTaxX, a TaKxKe
OPOTUBOPEUHMI PA3HOrO POJAA, BBIABICHHBIX B pPa3IMYHBIX HHPOPMAIIMOHHBIX
WCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMbl C YYETOM aHaIN3a HMMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN JAESATEIBHOCTH;

KOOPAMHHUPOBATH U BBINOIHATH paOOTY B YCIOBUAX PEATILHOTO, BUPTYaIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NelCTBUA:

BJIQ/IETh HaBbIKaMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METOJI0B PEUICHUS TIPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JCSATEIBHOCTA 10 IIOJIYYEHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpa3OBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYaIHsIX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LEJICHAINIPaBICHHbIN TOUCK MEepeHoca CPEACTB M CIHOCOO0OB
NEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEICITEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIIBUTAaTh HOBBIE HJIEW, MpeularaTh OPUTMHAIbHBIE MOIXOAbl U PELICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAINK (TEKCTE YU4EOHOTro
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3UpPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckol mHpOpMalru, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YUEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrnyeckod HHPOpMaLME: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIOJB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o0menmne:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUH O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3HUIUN APYTUX YYACTHUKOB
JTMasora Wik TUCKYCCUN);

pacro3HaBaTh HeEBepOalibHble CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, OHUMATD
HaMEpPEHUs IPYTUX JIIOJIEH, MIPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

MOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEllIeHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yje€Ha KOJUIEKTHBA,;

NPUHUMATh 1€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacmupenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IMOBEAECHUE B Pa3IUUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NpPOOJIEM U HUX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AECHCTBHSX M MOCTYIKAaxX IO OTHOWIEHUIO K KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJISITH IIJIaH PEIICHHUS TPOOJIEMBI C YUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMPATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JieaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TIOBBINIATH CBOM OOpa30oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTEIBHBIX MPOLECCOB, MX peE3yJbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTYalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMeHTbl APYTMX NpPU aHalIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE Ce0A U APYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3€ pe3yJIbTaTOB
NESTENIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € TTO3UIMH JIPYTOrO YEIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OCBO€HHS mnporpammbel COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueOHoro npenmera «buonorus
HAy4yHbI€ 3HAHUSA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPHIPETALUN U
npeoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PA3jIMYHBIX YUYEOHBIX CHTYyalUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosiorueid. B mporpamme mnpenmMerHbie
pe3yNbTaThl MPEACTABICHBI [0 r0J1aM 00yUEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpa M HAyYHOI'O MHUPOBO33PEHMS, O BKJIAJE POCCUHCKHX WU
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJEpKaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSATH:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U IIPEBPAILICHUE YHEPTUH ),
romMeoctas (caMoOperyjsinusi), ypOBHEBas OpraHu3alUsi >KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JIOTMa MOJIEKYJSIpHOM Ouosorun), 3axonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOoOpasus |
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuil H. M. BaBunosa), onpenensats rpaHuIlbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUU: HAOMIOIEHNE U
ONMCAHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUI, OpraHu3alus W IMpPOBEACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIUYMHAMU, OOBSCHEHUE TMOJIYYEHHBIX pe3yJbTaTOB,
WCIOJIb30BAHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIECTB WM MPEBPAICHUS dHEPTUHU B KJIETKe, (DOTOCHHTE3a,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHUS I OOBSCHEHUS OMOJIOTHYSCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
XKU3HM C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY>KaIOIIeH
MPUPOTHONW cpele, MOHUMaHHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JIOCTIKEHUN
COBPEMEHHOU OHoJI0rNuU u OMOTEXHOJIOTHUH TUIS pPalMOHATIBHOTO
MPUPOOTIOIH30BaAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACIEeIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS ISl TIPEICKa3aHWsl HACJICIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

yMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOMIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIOIIYIO IICEBJIOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIC COOOIICHHUS,
0000111as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
KJlacce NOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTH 3HAHUW O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHMS €CTCCTBEHHBIX HayK, B (OPMHUPOBAHWM COBPEMCHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTsSl pEIICHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJOTUYECKUX TEPMHUHOB M MTOHSATHI: BU/I,
MOMYJISANKA, TEeHOMOHA, DBOJIONHS, ABWXKYIIME CUIIBI ((aKTOPhI) SBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, PEAYIEHThl, e MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpHH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonctea K. M. bapa, uepenoBaHusl rJIaBHbBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHHE TMOJYYCHHBIX pPEe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIBI
HA OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKKM CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSThH IMOJYUYCHHBIC 3HAHUS JJIsl OOBACHEHUS OMOJOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JIF0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKpY KarolIei
OPUPOJIHON cpene, MOHMMaHUE HEOOXOAWMOCTH HCIOJB30BaHUS JAOCTH)KEHUN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

yMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIEH NUTaHUSA);

yMEHHUE BBIMOJHATh J1TA0OpAaTOpHBIE M TPaKTUUYECKHe paboThl, COOI0IATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHYECKU OIEHWBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbBIE IHMCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6noIOTHYecKyr0 HHPOPMAIUIO U3 HECKOIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB U TEM

KoauuecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

Ne n/m IIpakTH4eckune
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI
bu6nuoreka [IOK
1 b 2 0.5
HOTOTILT Kak HayKa https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX OpraHu3aIys 1 bubmmorexa [TOK
p . https://m.edsoo.ru/7f41c292
. bubnnorexa [IOK
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 JKu3HenesaTeIbHOCTh KICTKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 PazMHOXkeHUE 1 HTHANBUAYATBHOE PA3BUTHE 5 | bubmmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD g 15 bubnuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka IIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
bubnunoreka LIOK
1 ) 3] 1
BOTHOMHOMHAT DHOJOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 Bu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 O 5 1
Prafivi3Mbl 1 OKpY>Karollas cpeiia https://m.edsoo.ru/7f41cc74
b K
4 Coo0111ecTBa U DKOIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO HACOB I1O
1 34 0 2.5

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka IpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypcsbl
bubmuorexa [JOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MerTo/1bl TO3HAHUS JKUBOW IPUPOIBI.
) [IpakTuueckas padorta Ne 1 | 0.5 bubnuorexa [JOK
«HMcnonk30BaHNE PA3TUYHBIX METOJIOB IIPH ’ https://m.edsoo.ru/863e6122
M3Y4YEHHH OMOJIOTUYECKUX OOBEKTOBY
3 buonornueckue cucremsl, MpoOLECCHl U UX | bubnuorexa [JOK
H3y4YeHHue https://m.edsoo.ru/863e6564
4 XUMHUYECKUH cocTaB KiIeTku. Boga u | bubmuorexa [JOK
MHUHEPAJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6nmoreka [JOK
5 b .C 0 1
CAIH. SOCTAR H CTPOCHIE BEkoB https://m.edsoo.ru/8636b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas padora Ne 1
6 «M3ydyeHne kaTaIuTHYeCKO aKTUBHOCTH 1 0.5 bubmmorexa [TOK
Y ' https://m.edsoo.ru/8636b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTaJia3bl)»
bubmuorexa [JOK
7 VYrnesonel. JI 1
TICBOARL. HITHAR https://m.eds00.ru/863e6870
b K
8 HyxnennoBbie kucnotsr. ATO 1 nomorexa 110

https://m.edsoo.ru/863e6d5c




I/ICTOpI/IH N MCTOABI U3YUYCHUA KIICTKH.

bu6mmoreka [IOK

9
Kiterounas teopus https://m.edsoo.ru/863e6e88
10 Kierka xak 1ienoctHas xuBas cucTeMa
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
Jlaboparopnas pabota Ne 2 «3yueHue
. bu6mmoreka [IOK
CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX,
11 OHBOB 1 GAKTEDI O MIKDOCKOLOM Ha 0.5 https://m.edsoo0.ru/863e6ff0
P P A p https://m.edsoo.ru/863e716¢
TFOTOBBIX MUKpOITpEIapaTax u ux
OIHCAHUE»
bu6mmoreka [IOK
12 §) 3]
ObmeH BemecTs MM MeTab0IH3M https://m.edso00.ru/863e766¢
13 dortocunTe3. XeMOCUHTES bubmmorexa LHOK
https://m.edsoo.ru/863e7¢98
14 DHepreTuveckuii o0OMeH bubmoreia HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIETKU. [leneHue
kietku. Muros. JlabopatopHas pabora Ne 3
15 «HabmroneHre MuTO3a B KJIETKAX KOHUMKA 0.5 bubmmnorexa [IOK
g ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTtes 6enka. Peakiys MaTpuuHOTO bubnuoteka [JOK
CHUHTE3a https://m.edso0.ru/863e796¢
bu6mmoreka [IOK
17 T —0 S
PancIAIA HOCHHTES beJika https://m.edsoo.ru/863e796¢e
bubmuorexa [JOK
18 H —
CIICTOUHBIC (OPMBI KH3HU — BHDYCEI https://m.edso0.ru/863e¢7540
bu6mmoreka [JOK
19 @OpMBI pa3MHOKEHHUSI OPTraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e




bu6mmoreka [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJOBBIX KIETOK.

)1 OmnonotBopenue. JlabopatopHas pabora 0.5 bubnnoreka [HOK
Ne 4 «3yuenue cTpoeHHUs MOJIOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKPOTpENapaTax»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LHOK

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

3 ['eneTnka — Hayka 0 HaCJIEJICTBEHHOCTH U bubnnoreka [JOK
U3MEHYMBOCTU https://m.edsoo.ru/863e86{2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS bubnnoreka [JOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878

)5 JurnbpuiHoe ckperyBaHye. 3aKoH bubnnorexa [HOK
HE3aBUCUMOI'0 HACIIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HacleA0BaHUE IPU3HAKOB.

Jlaboparopnast pabora Ne 5 «M3yuenue
26 pe3yIBTATOB MOHOTHOPUTHOTO U 0.5 bubmorexa HOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y APO30(HUIIBI
Ha FOTOBBIX MUKPOTIpEnapaTax»

7 I'enetuka nomna. HacnegoBanue npu3HakoB, bubnmnoreka [JOK
CLICIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeHYuBOCTh. JlabopaTopHas padora Ne 6.

)3 N3zyuenune Mo upuKamoHHON 0.5 bubnuorexa [IOK

M3MEHYUBOCTH, TOCTPOCHUE
BapHAaIIOHHOTO PsAJa U BApUAI[MOHHOMN
KpHBOW»

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




HaCJ'IeI[CTBCHHaH U3MCHYHNBOCTbD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 | 0.5 bubnnoreka [HOK
MYTalil y 1po30(HIIbI HAa TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6mmoreka [IOK

30 Peneriica wenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O600IIEHHE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD 1
OpraHU3MOB)

bubmuorexa [JOK

32 (CeneKIuis Kak Hayka i nponece ! https://m.edsoo.ru/8639214

33 MeToapl U JOCTHKEHUS CENEKIINU | bubmuoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

bubmuoreka [JOK

34 buoTexHosiorus kak orpacib NPOU3BOACTBA 1

https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 4




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka IIpakTH4eckue op
n/n Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl

| DBOJIIOLIHS U METOIbI | bubmuorexa [JOK
€€ U3y4eHUs https://m.edsoo.ru/863ea20e
Uctopus pa3Butus

. bu6nuoreka [JOK
2 npeACTaBICHUN 00 1
https://m.eds00.ru/863e9570
ABOJIIOLIMU
b K
3 MuUKpO3BOTIOLIMS 1 nommorexa O
https://m.edsoo.ru/863e9cle
[Honmynsauus kak
JJIeMEHTapHasi €AUHUIA
BUJIA ¥ SBOJIOIUH.

4 JlaGopaTtopHnas pabota | 0.5 bubnmnoreka HOK
Ne 1 «CpaBHenue ' https://m.edso0o.ru/863e99c6
BHJIOB T10
Mopdonoruaeckomy
KPUTEPHIO)

BIDKYIIIUE CHIIBI
5 gneMZ}Iia _— | bubmuoreka [JOK
P https://m.edsoo.ru/863e9da4
(haKTOpBI) SBOTIOLIUU

6 EctectBennslit oTOOp U | bubnuorexa [JOK
ero (popmal https://m.edsoo.ru/863e9ed0
Pe3ynbpratsl
3BOJIIOLUU:

MPUCTIOCOOTIEHHOCTD
OpPraHU3MOB U
BUJ000pa30BaHUeE.
bu6nmoreka [IOK
7 JlaGopatopHnas pabora 1 0.5
https://m.edsoo.ru/863e9fde
Ne 2 «Onucanue
MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEIIEHOTO
XapakTepa»

8 Hanpasnenus u nytu 1 bubmuoreka [JOK
MaKpO3BOITIOLUU https://m.edsoo.ru/863e9cle
HeobpatumocTs

9 P 1

9BOJJOINH




10

Hcropus xu3HU Ha
3emie 1 METOOEI €€
HU3y4YCHUS

11

T'umoresnl
MIPOUCXOKACHUS
’KU3HU Ha 3eMiie

bu6nuoreka [IOK
https://m.edsoo.ru/863ea5a6

12

13

Pa3Butue xxu3Hu Ha
3emiie 10 3paM U
nepuoaam

OcHOBHBIE 3TaIbl
9BOJIIOLUU
PacTUTENILHOTO U
KHUBOTHOTO MUpA.
[IpakTnueckas padbora
Ne 1 «M3yuenue
MCKOTIAEMBIX OCTATKOB
pacTeHuil U KUBOTHBIX
B KOJIJIEKIUSX»

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/863eabbe

bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc

14

15

16

CoBpeMeHHas cucTema
OpPraHUYECKOTo MHpa
DBOJIOIMS YeJIOBeKa
(anTpoOmOTEHE3)
JIBUKYILHE CUIIBI

(paxtopsr)
aHTpoOIIOreHe3a

bubnuorexa [JOK
https://m.edsoo.ru/863ca48¢e

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTagUNA
9BOJIIOIUHN YeI0BEKa

18

19

20

UYenoBeueckue pacel U
MIPUPOJIHBIC /Il TAlluN
YyejoBeKa

Pe3zepBHblii ypok.
O06o001meHue mo Teme
«Bo3HUKHOBEHHUE 1
pa3BUTHE )XKU3HU Ha
3emie»

DKoJIorus Kak HayKa

bu6nuoreka [IOK
https://m.edsoo.ru/863eaca?

21

Cpensl oOuTanus u
IKOJIOTHIECKUE
baxTopsl

but6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AOuoTnveckue
(bakTopsbI.
JlaGopaTopHas pabota

0.5

bu6nuoreka [IOK
https://m.edsoo.ru/863eb10e




23

Ne 3,
«Mopdosoruueckue
O0COOCHHOCTH PACTCHHI
13 pa3HbIX MECT
00UTaHUIY.
Jlaboparopnas pabota
Ne 4. «Bnusinue cBera
Ha POCT U Pa3BUTHUE
YepEHKOB KOJIeyCca

buotnueckue hakropsl

bu6nmoreka [IOK
https://m.edsoo.ru/863eb348

24

25

OKOJIOTUYECKHE
XapaKTEPUCTHKU

MO YJIALINH.
[IpakTuueckas padbora
Ne 2 «IToncuér
TUIOTHOCTHU TOTYJISIIIHIMA
Pa3HBIX BUIOB
pacTeHui»

Coo0mecTBa
OpPraHU3MOB —
OHOLIEHO3

0.5

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

26

27

28

29

DKOJIOTHYeCKHe
CUCTEMBI (3KOCHUCTEMBI)

OcHoOBHBIE TIOKa3aTENN
9KOCUCTEMBI.
DKOJIOrH4ecKue
nupamuibl. CBolicTBa
skocucteM. Cykueccus
IIpupoausie
9KOCHCTEMBI
AHTpPOIIOT€HHBbIE
9KOCHCTEMBI

bu6nmoreka [IOK
https://m.edsoo.ru/863eb46a

bu6nuoreka [IOK
https://m.edsoo.ru/863eb5fa

30

buochepa —
rio0anpHas
JKOCHUCTEMA 3eMITN

but6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

31

32

3aKOHOMEPHOCTH
CYIIIECTBOBAHHS
o6uochepsl
YenoBeyecTBO B
ouoctepe 3emnu

bu6nuoreka [IOK
https://m.edsoo.ru/863ebd16




CocymiectBoBaHue
33 MPUPOABI U
YeJi0Be4ecTBa

bubnuoteka LIOK
https://m.edsoo.ru/863ebale

PesepBHBIil ypoOK.
O000111eHNE TEMBI
34 «CoobiiecTBa 1
9KOJIOTHYECKHE

CUCTCMBI»

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

2.5




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 327766045235508045123579633876966067016845890637
Bnageney Cagpucnamosa BaneHTuHa QefoposHa
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