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HOACHHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mNporpaMmbl MO OHOJIOTHU TEOPETUUECKYIO OCHOBY IS
ompenesieHns] TOoAX0J0B K (OPMUPOBAHUIO COJEpkKaHUA Y4eOHOro mpeameTa
«buonorus» COCTaBWIM: KOHIENTyaldbHblie TmonoxkeHus @PIroC COO o
B3aMMOOOYCIOBICHHOCTA II€JIeH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUH K YPOBHIO TTOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOIIUX LENSAX U
NPUHIIMIAX, XaPAKTEPHU3YIONIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanus B Poccuiickoii dexpeparuu, a TakkKe IOJIOKECHHS O
cnenuduke 6uonoruu, €€ 3HaYeHUH B TTO3HAHUU KMBOW MPUPOIBI U 00ECTICUCHHUH
CYIIIECTBOBAHUS 4YeNIOBEYECKOTO o01mmecTBa. COriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpeJIeIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 10 Owonoruu nmaét TPEACTABICHHE O IEIAX, 00 oOmei
CTpaTeruu OOy4YeHUs, BOCIHUTAHWS W PAa3BUTUA OOYYAIOMIMXCS CpPEICTBaMU
yaeOHoTO Tmpeamera «buonorusi», ompemenser o00sA3aTeNbHOE TPEIMETHOE
COJep’KaHMe, €ro CTPYKTypy, pachpeielieHHe 1o pa3fenaMm M Temaw,
PEKOMEHIyeMYIO TTOCIICIOBATEIHPHOCTh U3YYCHHUS YYeOHOro mMaTepuaia ¢ yuéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH 0Opa30BaTEIIHBHOTO
mpoIiecca, BO3paCTHBIX 0COOCHHOCTEH 00yUaOIIUXCSI.

B nmporpamme 10 OHONOrMM TaKXke YUYUTHIBAIOTCS TpeOOBaHUA K
IJIAHUPYEMBbIM JIMYHOCTHBIM, METANpeIMETHbIM U MPEIMETHBIM pe3yJibTaTam
oOyueHuss B (POpPMUPOBAHMH OCHOBHBIX BHIOB y4YCOHO-IIO3HABATEILHOU
NEATeNIbHOCTU/Y4eOHBIX JEHUCTBUII O00ydYaronuxcsi MO OCBOCHUIO COAECPKAHUS
OMOJOrnYecKoro o0pa3oBaHHsl.

B nporpamme no 6uonoruu (10—-11 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH
MPUHIMI TPEEMCTBEHHOCTH B U3YYE€HHUM OUOJOTUH, Onarojgapss dyemy B HeH
MPOCMATPUBAETCSl HAMNPABICHHOCTh Ha pa3BUTHE 3HAHUMN, CBS3aHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, FIKOJIOTUUECKOTO MBIILICHUS], PEICTABICHUI O 3I0POBOM



YCJIOBHUH JJIs pEIIeHUs OAHOM M3 aKTyalbHBIX 3aJ]ad IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpexanonaraer (GopmMupoBaHue y 0Oydarouuxcs
CIIOCOOHOCTH aJanTUPOBAThCA K M3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUsA 3aHUMAET BaXKHOE
mecto. Ona oOecreunBaeT (popmMupoBaHHE y OOYYaAIOIIUXCS MPEACTABICHUA O
HAYyYHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUSA O >KUBOW IpHUpoje, e
OTJINYUTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHv3allid W 3BOJIIOLUH, CO3AET
yCIOBUS  JIJIsi:  TIO3HAHUA  3aKOHOB  JKMBOM  TPHUPOABI,  (QOpMUpOBaHHUS
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3JIOPOBOTO W 0Oe3omacHoro obpasa
KU3HH, KOJIOTMYECKOr0 MBIIUIEHUS, IEHHOCTHOTO OTHOILEHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

bosnbiioe 3HaueHne OMOJIOTHS UMEET TaK)Ke VISl PEIICHUs] BOCTIMTATEIbHBIX U
pa3BHBAIOIIMX  3aJad  CpEeIHero  o0mero o0pa3oBaHWs,  COIUATN3ANNN
oOyuarommxcs. M3ydenne Omonmornn obOecrednBaeT yCioBus sl (GopMUpOBaHHS
WHTEJUICKTYadbHbIX, KOMMYHHKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOW KYIbTYpPbI, CIIOCOOCTBYET HMHTETPAIMH OWOJOTHYECKUX 3HAHUHU C
MPEACTABICHUSIMU U3 JPYTUX Y4e€OHBIX MPEIMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU
u reorpadun. Ha3zBaHHble MOJIOKEHUSI O MpEJHA3HAYEHUU Y4EOHOro mpeameTa
«buonorus» COCTaBWIM OCHOBY [JiIi OMNpPENEICHUs TMOJIXO0JI0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJIEpXKaHUS, MPEICTABICHHOrO0 B MporpaMMme [0
Oouosioruu.

Ot160p coxaepxkanusi yueOHoro mnpenMera «buomnorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3ULUNA KYJIbTYpOCOOOpPA3HOIO MOJAXO0Ja, B COOTBETCTBUM C
KOTOPBbIM OO0Yy4Yaroniuecs JOJDKHBI OCBOUTh 3HAHUSL U yMEHUS, 3HAUYUMBbIC IS
dbopmupoBaHusi 0OIIEH KyJIbTYphl, OMNPEACIAIONINE aJCKBAaTHOE IOBEJICHUE
YeJIOBEKa B OKpYXaloUed MPUpPOJAHON Cpeje, BOCTPeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU naesTenbHOCTH. Oco0oe MECTO B 3TOM CHUCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEpKAHHUs, KOTOPhIE CIy>KaT OCHOBOU Jj1si (hOpMUPOBaHUS
IIPECTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX ~ OpPUEHTAllUSIX  JUYHOCTH,  CIHOCOOCTBYIOIIUX  T'yMaHHU3alMHU
OMOJIOrMYECKOTO 00pa30BaHMUs.

CtpykTypupoBaHuEe coJep)KaHHUs y4eOHOro MaTepuajia B Mporpamme Io
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM NPUOPUTETHOrO 3HAYECHUS 3HAHHK 00
OTJIMYUTEIbHBIX OCOOCHHOCTAX KUBOW MPUPOJIBI, O €€ YPOBHEBOUM OpraHU3aIuu 1
ABOJIIONMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buosnorus»
BBIICJICHBI CIICYIOIIME COAepKaTelibHbie TMHUM: «buosorus kak Hayka. MeTobl
HAy4yHOTO Mo3HaHUs», «KieTka kak Ouosoruueckas cucrema», «Opranmsm Kak



Oouonoruyeckas cuctema», «CucrtemMa U MHOTooOpazve OpraHM4EeCKOro MHpay,
«OBOJIOIMS )KUBOM MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp uszyuenus yuebHoOro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YaloIIUMHCS  3HAHUSMU O  CTPYKTYpPHO-(DYHKIIMOHAJIbHON
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHe YMEHUil
UCMOJIb30BaTh 3THU 3HAHMA Il TPAMOTHBIX JCHCTBHIM B OTHOIIEHHU OOBEKTOB
’KUBOW MIPUPOJIbI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTikeHue 1enu usydeHus: yueOHoro npenmera «buosorus» Ha 6azoBoM
YpOBHE 00ecIeunBaeTCs pelIeHUEM CIeIYIOIINX 3a1au:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOTMYECKHUX TEOpHsX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, NPaBUiaX, CIy’KalluX OCHOBOMI
ig (HOpMHUPOBAHUS MPEJCTABICHUM O €CTeCTBEHHO-HAy4YHON KapTHHE MHUPA, O
METOJlaX HAayYHOTO MO3HaHHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSAX >KUBBIX
CUCTEM PAa3HOr0 YPOBHS OpPraHM3allMH, BBIIAIOIIMXCSA OTKPBITHAX U COBPEMEHHBIX
HCCJIEI0BAHMSX B OMOJIOTHH;

dopmupoBanue y oOydarolmUXcs IMO3HABATEIbHBIX, WHTEIJICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOLIECCE AHAIM3Aa JAHHBIX O IMYTSIX pPa3BUTUSA B
OMONOrMM HAy4YHBIX B3IJISIOB, MAEH W TOJXOAOB K M3YYCHHIO JKUBBIX CHUCTEM
Pa3HOI0 ypOBHS OpraHu3alluy;

CTAaHOBJIEHHE Yy OOydarmommxcsi o0Omell KylabTypbl, (QYHKIHOHATBLHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH U OLEHUBATH SIBJICHUS OKPY’KAIOILIETO
MHUpa >KMBOW MPUPOAbl HA OCHOBAaHMM 3HAHUM U OMNbITA, MOJYYEHHBIX IPHU
M3yYeHUU OUOJIOTUH;

(¢opMupoBaHuE Yy OOYyYarOIUMXCS YMEHHMH WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOrMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH IO3HAHMSI YEJIOBEKOM >KHBOMU
MIPUPOJIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEHl, COOMIOICHUS STUUECKHUX
HOPM IpU IPOBECHNUN OMOJIOTUYECKUX UCCIIEA0BAHMIA;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIIEHUS YpPOBHSA
HKOJIOTHYECKOUN KYJIBTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCETHEBHOW JKU3HU IS
OLICHKH MOCJIEICTBUIA CBOEH ESITEIbHOCTH MO OTHOIIEHUIO K OKpY>Karolen cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIOICHHE Mep NPOPUIAKTUKH
3a00sieBaHMil.

B cucreme cpennero o6miero obOpaszoBanusi «buonorus», uzyyaemass Ha
0a30BOM YpOBHE, SABJISETCS O0S3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOJSIIMM B
cocraB peaMeTHol o0nacTu «EcTecTBEeHHO-HAYUYHBIE TIPEAMETBIY.



Jist u3ydeHust OMOJIOTUU Ha 0a30BOM YPOBHE CPEIHETO 00IIEro 00pa3oBaHHMs
otBoauTCcs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Hexemo), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUEHUASA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKaMu, Guiiocopuei, STUKOH, SCTETUKON M MPaBOM.
Pons Owosorun B (GopMHUPOBAaHWUM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrtema OHMOJIOTHYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OITUCaHUE,
U3MepeHue, Kiaccudukamms, MOJSIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. JapBun, I'. Mennens, H. K. Konsros, [{x. Yorcon u ®@. Kpuk.

TaOmumpl 1 cxXeMbl: «MeTOABI TO3HAHUS KUBOU IPUPOIBIY.

JlaGopaTropHble M IpaKTHYecKUe padoThbI:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHue pa3iIUYHBIX METOJOB MPH
M3Y4YCHUHN OMOTOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEeMbI U MX OPraHU3 AU,

XKussbie cuctembl (OMOCUCTEMBI) KaK MPEIMET n3ydeHust ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpraHU3aluyd OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OpPraHU3MEHHBIMA, MOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0IIeHOTUYECKHIT), OMOCEPHBIA.

JdeMoHcTpanum:

Tabnuibsl 1 cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3AIUU
YKUBOU IIPUPOBI.

O6opynoBanue: mojenb Mojekyisl JTHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHHE KJICTKH.

XUMHUYECKUA COCTaB KJIETKA. XUMHYECKHUE DIJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpanbHbIEC BELIECTBA.

OyHKIUM BOABI M MHUHEpPAJIBHBIX BellecTB B KieTke. [lomnepxanue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u ctpoeHune 0€iaKOB. AMUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
HeszameHumbie U 3aME@HUMbIE aMHUHOKUCIOTHI. AMUHOKUCIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJEKYyJbl (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoHcTBa OelkoB. buonornueckue
GbyHKIMN OCIIKOB.



depmeHTHl — Ouosiormyeckue Kataiauzatopel. CTpoeHue (QepmeHTa:
aKTUBHBIN 1EHTp, cyOcTpaTHas crnenuduyHocts. Kodepmentsl. BuramuHbI.
Otnanuns GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aToOpPOB.

YrneBoawl: MoHocaxapuabl  (TJIOKO3a, pubo3a ©  Je30KCUprbd03a),
aucaxapuibl  (caxapos3a, JaKTo3a) M Mojucaxapuibl  (Kpaxmals, TJIMKOTEH,
HeJuTi0103a). buonorudeckue GyHKIUN YTIE€BOIOB.

Jlunuael:  Tpurauuepuasl, ¢GochOoIUnUabl, CTepouabl. [ uapoduasHO-
ruapodoOHbie cBoiicTBa. buomornveckne QyHkiumu unugoB. CpaBHEHHE
yIJI€BOIOB, OEIKOB M JIMMHUIOB KAK UCTOYHUKOB SHEPTHH.

Hyxnennossie kucmotel: JIHK w PHK. Hyxmeotuaer — MoHOMEpPHI
HyKJIenHOBBIX KucnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u pynxiuu PHK.
Bunet PHK. AT®: ctpoenne u GyHKIIHH.

[uTonorust — Hayka o kiietke. KierouHas Teopusi — mpuMep B3aUMOJICHCTBUS
ujen U pakToB B HAYYHOM MMO3HAHUU. MeTOAbl U3yUYEeHUS KIIETKH.

Krmerka kak menoctHas >kuBas cuctema. OOmmMe TpPHU3HAKA KIIETOK:
3aMKHYyTas HapyxHas memOpana, moisekynbl JIHK kak reHernueckuil ammapar,
cUCTEeMa CHHTe3a Oenka.

Tumel KJIETOK: »JyKapuoTHYecKas U Tmpokapuotudeckas. OcoOeHHOCTH
CTPOCHHSI TIpoKapuoTHueckod kieTku. KiierouHasi creHka Oakrepuil. CTpoeHue
AYKApUOTHUYECKON KJIETKH. (OCHOBHBIE OTJIWYHS PACTUTEIbHOW, >KHUBOTHOHW W
rprUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIMKC, UX
dbynkuun. [Tnazmarudeckas memOpaHa, e€ cBoiictBa U pyHkuuu. [{uTtomnasma u eé
opranouipl. OnHomemOpanHbie opraHounbl kietku: JIIC, ammapart ['ombmxw,
n30coMbl. [lonyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHAPHUH, TUIACTUIBIL.
[Ipoucxoxaenne MUTOXOHApUA W Tuactuia. Bunel mimactua. HememOpaHHbIe
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA IEHTP, IEHTPUOJU, PECHHUUKH,
KryTUKU. OYHKIIMK OPraHOWIOB KJIETKU. BriroueHus.

SAnpo — perynartopHblii eHTp kiaeTku. CTpoeHue sjpa: siaepHas 00010YKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BELIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKHMX JJIEMEHTOB B HEXXHUBOU
npupojae», «PacrnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KUBOUM MIPUPOIE».

Tabmunpl u cxembl: «llepuoamdeckas TabauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHune MoJIeKyJbl BoJib», «buocunTes 0enka», «CTpoeHue MOJIEKYJIIb OeIKay,
«Ctpoenue dpepmenta», «Hyknennorsie kuciorel. JJHK», «CtpoeHne Mosekysbl



AT®Dy», «CtpoeHHe 3yKapUOTUYECKON KIETKH», «CTpPOCHHE KUBOTHOM KIIETKHU,
«CTpoeHHE PACTUTENBHON KIETKN», «CTpOEHHE IPOKAPUOTHUYECKON KIIETKNY,
«CTpoeHue sapa KIETKN», «YTIEBOABD, «JIUMUabD).

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHHE JMJIS MPOBEACHHUS
HAOJIIOICHUI, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOMpENapaThl PacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATBbHBIX KIIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopHass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOHW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMHIIa3bl WM KaTalas3bl)y.

JlabopatopHasi pabora Ne 2. «l3ydyeHme CTpoeHHsS KIETOK pacTeHUH,
KUBOTHBIX M OaKTEpHil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHUKpOIpenapatax u HX
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTH KJICTKH.

OOmeH BemecTB, WM MEeTa00IM3M. ACCHMWISINS (TUTACTUYECKUA 0OMEH) U
JUCCUMWISIIUSL (HEPreTUYEeCKUi OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
Metabonu3ma. Poilb 3aKOHOB COXpaHEHHUsI BEIIECTB W SHEPrMM B TMOHUMAHUU
MeTadoIu3Ma.

Tunsr oOMeHa BemiecTB: aBTOTpO(dHBINH U reTepoTpodHbIii. Poib GepmenTon
B 0OMEHE BEIIECTB U MPEBPALIEHUN SHEPTUH B KIIETKE.

®otocunte3. CBeroBass u TemHoBas (a3pl (orocuHTe3a. Peakuuu
dotocunre3a. IPpdhexTuBHOCTH (HOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3a MJIA KU3HHU
Ha 3emie. Bausaue yciaoBuil cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCUHTE3UPYIOIIHE OaKkTepuu. 3HAUCHUE XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciiemieHune BelecTB, BbIACICHUE U
AKKyMYJIUDOBAaHUE DJHEPrUU B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukomus. bpoxkenne m ero Buabl. KHCIOPOJHOE OKHCIEHHME, WM KJIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. D¢ HeKTUBHOCTD
HHEPreTUYEeCcKOro oOMeHa.

Peakiun wmatpuuHoro cuHte3a. ['eHermyeckas wunHdopmauus u JIHK.
Peanuzanus renernyeckol uHpoOpMaluu B KIETKe. ['@HETHMUECKUU KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuusblii cunTe3 PHK. Tpancnsiuusa — 6uocunrtes
Oenka. Ortamnbl TpaHcasauuu. KonupoBaHue amMuHOKUCIOT. Ponb pubocom B
OuocuHTE3€e OenKa.

Heknerounsie ¢popMbl xu3Hu — Bupychl. Mctopust oTkpsitust Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U SKU3HCHHOTO IIUKJIa BHUPYCOB.
baktepuodaru. bonesHu pacreHuid, JKUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoneduinura venoeka (BUY) — Bo3oyautens CIIN/a.



OO0OpaTtHast ~ TpaHCKpUNIMsA, peBepTaza W  uHTerpasa. Ilpodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuuel 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMeH», «Xioporuiacty, «Potocunre3», «Ctpoenue JHK»,
«CTtpoeHune U QPyHKIIMOHMpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Komay,
«Bupycw», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM muki Bupyca CIIN]a,
Oakrepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpummmsy,
«buocuntes 6enka», «CTpoeHne KIeTKu», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii 1uki, WM >KU3HCHHBIM LMK KieTku. MHTepdaza m MuTO3.
[Tpomeccrl, mpoTekatomue B mHTEep(daze. Perumkarmums — peakuus MaTpPUYIHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBI HabOp — KapUOTHIL
JiunouaHslid WM TAaIlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHbI.
[uTosornueckne OCHOBBI PA3MHOXKEHUS W  HWHIWBUAYAIbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne kietkn — murto3. Cragum mutosa. IIpoueccsl, nmpoucxoasimme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KJIECTKU — aromnTo3.

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecrojioe U mosioBoe. Buasl 6ecnosioro
Pa3sMHOXKEHMS: [ICJICHUE HAJABOE, ITOYKOBAaHHWE OJIHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BET€TATUBHOE pa3MHOXKEHHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE NI CEIEKIIUU.

[losioBOE pa3MHOXKEHHE, €T0 OTINYUSA OT OECIOIO0TO.

Meiio3. Cragumn menosa. llponeccsl, mpoucxonsiiue Ha CTaausx Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbici u
3HAYEHUE MEeno3a.

l'amerorenes — mporecc 00pa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30HuJ, SHUIEKIeTKa) — CIepMaToreHe3 M OBOTCHES.
OcCoOEHHOCTH CTPOEHHUS SUIEKIECTOK U crepMaTo30uaoB. OIUIOg0TBOPEHUE.
[TapTrenorenes.

WnauBuayanbHoe pas3BuTHe (OHTOreHe3). OMOpHOHAIBHOE  pa3BHUTHE
(amOpuorenes). Dtamnbl YMOPUOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOJeHue, racTpyisaius, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPHOHANIBHOTO pPAa3BUTHA: TMpsiMOe, HempsaMmoe (inuuHouHOe). Brusnue



Cpeabl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BHIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAJINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelr u  cxeMbl: «®DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, <«J[BoitHOE
OIUIOJOTBOPEHUE Y UBETKOBBIX pacTeHUun», «BereratTuBHOE pa3MHOXKEHHUE
pacreHuit», «Jlenenue kineTkn Oakrepuit», «CTpoeHHE TOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knetounsrii mukin», «Pemmukanus JHK», «Mwutos»,
«Meio3zy», «IIpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MJIECKOIUTAINIUX U
yesoBekay, «OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MUKPOIIPENapaThl «CriepmMaTo30U1bl
MJICKOIUTAIOIIETO», «SNIeKIIeTKa MieKonuTaromeroy, «KaprnoknHes B KIETKax
KOpeliKa JyKa», MarHuTHas MoJelb-alIuinkanus «Jlenenue KieTkw», MOAEb
JIHK, monens meTada3HOM XPOMOCOMBI.

JlaGopaTropHble M IpaKTHYecKUe padoThbI:

JlaGoparopnast pabora Ne 3. «HaGmromeHme MHTO3a B KJICTKAaX KOHYHKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopnasi padotra Ne 4. «/3yueHune CTpOEHHUs IOJOBBIX KIETOK Ha
FOTOBBIX MUKpOIpENapaTax».

Tema 6. HaciieacTBEeHHOCTHh U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTUKU. VIcTOpUs pa3BUTHSL TEHETUKU. POJb IUTOIOT UM
U SMOPHOJIOTUH B CTAHOBJICHHWU TeHETHUKHU. BKiam poCcCHMCKHX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeTOabl TEHETHKU (THOPHUI0JIOTUYECKUH,
LUTOTCHETUYECKUHM, MOJEKYIsIpHO-TeHeTHYeCKuii). (OCHOBHbIE T'€HETHUYECKHUE
noHATHs. ['eHeTn4eckass CHMBOJIMKA, UCTIOJIb3YEMasl B CXeMaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJEIOBAHUS NMPU3HAKOB, YCTaHOBJIEHHBIE ['. MenaeneM.
MonorubpugHoe CKpenBaHue. 3aKoH eauHOooOpa3usi TUOPUIOB TEPBOTO
nokoJieHusi. IIpaBuino JOMUHMpPOBaHUS. 3aKOH PACHICIUICHHUS IPU3HAKOB.
['unoresa yucrorel ramer. [1oaHOE M HEMOTHOE TOMUHUPOBAHUE.

JluruObpunHoe  CKpeliMBaHMe. 3aKOH  HE3aBHUCHUMOIO  HAacCJeOBaHUS
npu3zHakoB.  llutoreHernueckue - OCHOBBI  JUTHOPUIHOTO  CKpEHIMBAHMUS.
AHanuzupymoniee ckpemmnBanue. Vcnoinb30BaHUE aHATM3UPYIOMIETO CKPEIIMBAHUS
JUTSL OTIPEIeSICHUsI TeHOTHUITa OCOOH.

CuerieHHoe  HacienoBanue mnpu3HakoB. PabGora T. Moprana 1o
CLICTUICHHOMY HacCJIeIOBaHUIO T€HOB. HapylieHne CuersieHusi FeHOB B PE3YJIbTaTe
KPOCCHHTOBEpA.

XpOoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ €eHETUUECKUE KAPTHI.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAeieHUE MoJjia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omMoramMeTHble W TeTeporaMeTHble OpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

M3meHuynBOCTh. BUabl M3MEHUYNBOCTH: HEHACJICACTBECHHAS U HACJICACTBCHHAS.
Pone  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAITMOHHON M3MEHUUBOCTH. BapuaimoHHbIN psi 1 BapuallioOHHAsT KpUBasl.
Hopma peakuuu npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC NMPU3HAKU U UX
HOpMa peakiuu. CBocTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennas, WM TIeHOTHIIMYECKas, HM3MCHUMBOCTh. KoMOMHATHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpollecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukammss MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MPUIMHBI MyTaluii. MyTtareHHble (haKTOPHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeaAcTBeHHOM n3aMenunBocty H. Y. BaBuioga.

BHesnepHast HacIeICTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka 4yenoBeka. Kapuotunm dyenoBeka. OCHOBHBIE METOJbl TEHETHUKHU
YeJIOBEKA: F'eHCAIOTHYECKUM, OJTM3HEIOBBIN, [IUTOTCHETHUECCKIUM, OMOXUMHYECKUH,
MOJIEKYJIAPHO-TEHE TUUEC KU, CoBpemMeHHOE ONpEICIICHUE TeHOTHUIIA;
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[1I1P-anamn3a. HacmencTtBeHHble 3a00JIeBaHMS dYEIIOBEKA: TEHHBIC OOJIC3HHU,
00JIE3HM C HACJIEJICTBEHHOW MPEapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckne U reHepatuBHble MyTauud. CTBONOBbIE KieTKU. [IpuHIUIIBI
3JI0pOBOr0 00pasa KU3HU, JUATHOCTUKHU, TPOPUIAKTUKH U JICUYCHUS] TEHETHICCKUX
O0one3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTHPOBAHHWE. 3HAYEHUE MEAMIIMHCKON
TE€HETUKH B IIPEAOTBPAILICHUH U JICUCHU U TeHETUUECKUX 3a00JI€BaHNI YeJI0OBEKa.

JdeMoHcTpanum:

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

Tabmuet  u  cxeMbl:  «MOHOTMOpPUAHOE  CKpellMBaHUE U  €To
IUTOTCHETUYECKAass OCHOBA», «3aKOH pACIICIUVIEHUS W €ro IUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpumHoe  CKpelMBaHuey,
«lluTomornyeckue  OCHOBBI  JTUTUOPUIHOTO  CKpemiuBaHus»,  «Meito3y,
«B3auMoneicTBue alieNbHBIX TE€HOB», «l'eHeTHueckue KapThl paCTCHUH,
KUBOTHBIX W YeJIOBeKa», «l'e€HeThka mnona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEIUICHHOTO C moJioM», «KapuoTumnbl uYenoBeKka U JKUBOTHBIX», «Buubl
U3MEHYMBOCTHY, «MoaudukainronHas W3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpyImm KpoBu», «MyTalluOHHASE ©3MEHUUBOCTH.

O6GopynoBaHue: Mojenu-anmIvkanuu «MOHOTHOpUIHOE CKpEITUBaHUEY,
«Henonnoe noMunmpoBaHue», «JurubpumgHoe ckpenuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuUKporpenapaT «J/lpo3oduna» (HopMa, MyTanuu
(bopMBI KPBIITLEB M OKPACKU Tefa), TepOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThbI:

JlaboparopHast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHMS Y IPO30(HIIBI HAa TOTOBBIX MUKpOTIpErapaTax».

JlaGoparopnas pabota Ne 6. «M3yyeHue MoauUKAIIMOHHONW U3MEHUYHUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW.

JlaGoparopnas pabora No 7. «AHaiM3 MyTanui y Apo30QuiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHME€ U aHalU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenexkuus Kak Hayka M Ipolecc. 3apOoXkJAEHUE CENEKIMU U JOMECTUKAIUS.
Yyenne H. UW. BaBunoBa o0 T1eHTpax MPOWCXOXKICHUS W MHOTO0Opasws
KyJbTYpPHBIX pacTeHuM. LIeHTpbl MPOUCXOKIEHUS JOMAIIHUX KXUBOTHBIX. CopT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeIeKIIMU. MacCOBbI U UHAUBUAYAIbHBIM OTOOPHI B
CEJIEKIIMM pAacTeHUH U KUBOTHbIX. OleHKa 5KcTepbepa. BIM3KOpOACTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YUCTHIX JIMHUM.
I'eteposuc, unu rudpuanas cuia. HepoacTBeHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otnanénnas rubpummzanus u €€ ycnexu. VIckyccTBeHHBII MyTareHe3s W
MOJYy4YCHUE TOJUIUIOUAOB. JIOCTMKEHHS CENEeKUMHA PACTCHUH, >XUBOTHBIX H
MHKPOOPTraHU3MOB.

buoTtexHonoruss kak oTpaciab MPOU3BOACTBA. ['€HHAs HMHKEHEpHUs. ITarllbl
co3ganusi pexomOuHantHo JIHK wu Tpancrennsix opranusmoB. Kierounas
nwxeHepus. Knerounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHHUE PACTEHUM.
KnonupoBaHre BBICOKONPOAYKTUBHBIX CEIBbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3THdeckue  npodisembl. MO —  reHeTuyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

Iloptpersi: H. WM. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBanHos.

Tabmumpel U cxembl: kKapra «lleHTphl NPOUCXOXKICHUSI M MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qoMamHuX >KMBOTHBIX», «CopTa KYJbTYpPHBIX
pacteHuity, «Otnanénnas ruopuanzamnus», «Padoter akanemuka M. @. liBaHoBay,
«Ilomummonausi», «OOBEKTH OHOTEXHOJOTUW», «KieTouHble KyJIbTYypbl U
KJIOHUpOBaHue», «KKoHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKH TUIO0B ¥ KOPHETIOAOB JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CenbCKOX03IUCTBEHHBIE PACTCHUS.



JlaGopaTopHble M MpaKTHYeCKUe PadoOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHUXKEHHSI CEJICKIMM PAcTeHHl u
KUBOTHBIX (Ha CENIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LICHTPA)».

11 KIJACC

Tema 1. IBosronMoOHHAast OHOJIOT U,

IIpennoceuUlku BO3HUMKHOBEHHMSI 3BOJIOLMOHHON TEOPUH. OBOJIIOLMOHHAS
Teopus U e€ MecTo B Ouosioruu. BiusHHE 3BOJTIONMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTHH U APYTHX HAYK.

CBuzerensctBa 3BOMONMM. [lajgeoHTONOrHYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJIEHUS! BHUJOB B MAJICEOHTOJOTMYECKOW JIETONHCH, IE€PEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuuue ¢payH u (iaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTUYECKHE: CXOJCTBA M pPa3nuyusi SMOPHOHOB pa3HBIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHbIEC, AHAJOTHYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH y BcCexX
OpraHU3MOB.

OpomonronHas teopusa Y. JlapBuHa. [Ipeanochiiku BO3HUKHOBEHMS
JapBUHU3MA. JI[BMOKYIIME CHJIBI 3BONIOLNMU BUAOB 10 JlapBuHy (M30BITOUYHOE
pPa3MHOXEHHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOIpPEAEIEHHAas W3MEHYUBOCTD,
0opb0a 3a CylllecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Boounu (CTD) u €€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [lomynsius kak eAMHUIA BUA U BOJIOLUU.

JIBrmoxymue cuibl ((hakTOphl) SBOJNIOLUMU BUIOB B MpUpoae. MyTallmOHHBIH
npoluecc U KOMOMHATHBHAS W3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI M Jpeud
reHoB. M3onsuus u Murpausi.

EctecTBeHHBIl 0TOOp — HampaBidlmMi Qaktop 3BomonuU. DopMeI
€CTEeCTBEHHOTO 0TOOpa.

[IprcnocoONIeHHOCTh OPraHU3MOB KakK pe3ynbTaT 3BodoLUU. [Ipumepsl
OpUCTIOCOOJIEHUN Y OpraHu3MOB. ApoMOp(03bl U UIHOAAANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, IKOJIOrHIecKoe.

MakpoosBosonus. DopMbl  3BOJIONHUM:  (QUIETUYECKas, JUBEpreHTHas,
KOHBEPIeHTHasl, nmapasuienabHas. HeoOpaTuMOCTh 3BOJIOLHH.

[IpoucxoxaeHne OT HeCleUHAIU3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anus. AanTuBHas paanalys.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mromep, A. H. Ceepuios.
Tabnuuel 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apobIiu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «®Dopmbel  OOprOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOTrOo0o0Opasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTaronHas

U3MEHUYUBOCTHY», «ApomMopdossly, «amoamanranum», «OOmas aereHepanus»,
«/IBmxymume cuibl 3BodouMn», «Kapra-cxema wapmpyra myremectBus Y.
JlapBuHa», «boppba 3a cymecTBoBaHHe», «lIpHCTIOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BUI000pa3zoBaHue», « IKOIOTHUECKOE BUI000Pa30BAHUE.

OO6opynoBaHue: KOJIJIEKIHMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKPACKH,
HA0Op MJIONOB M ceMsH, Koyuekuus «[Ipumepbl 3alMTHBIX TPUCTIOCOOJICHUA Y
KUBOTHBIX», MOJeNb «OCHOBHbBIE HAMPABJICHHS SBOIIONUNY», 00bEMHAS MOJENb
«CTpoeHne roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmwupa, KoJUleKius «DOpMBI COXpPaHHOCTH
HWCKONA€MBbIX JKMBOTHBIX M pACTEHH», MojJenb anmukauus «llepekpéct
XpOMOCOM», BiHaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKA», MUKpompemnapaT «/[po3odumay (Hopma, mytamuu GOpMbI KPBIIBEB U
OKpacKH Tena).

JlaGopaTopHble M MpaKTHYecKUe padoThbI:

JlaGoparopnasi padota Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHYECKOMY
KPUTEPUION.

JlaGopaTopnas pabota Ne 2. «Omnucanue mpUCIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME U pa3sBUTHE )KM3HHM HA 3em.ie.

JloHay4HbIE TPEACTABICHUS O 3apOKICHUM XW3HU. HayuHble rumoressl
BO3HMKHOBEHHUSl >KM3HUM Ha 3emiie: aOMOreHe3 W maHcHepMus. XHUMHYECKas
HBOMIOIUS. AOHUOTEHHBIA CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
OKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHM 3BoIfoMU. HavanbHble STansl
ouonornyeckoil »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM M KX HBOJIOLMUS.
DopMUPOBAHUE OCHOBHBIX T'PYIII )KHUBBIX OPTAaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam M nepuonaM. Kartapxei. Apxeickas u
nporepo3oiickass 3pbl. [lanmeosoiickas spa u e€ mnepuoabl: KeMOPHUHCKHIA,
OPZIOBUKCKHM, CUITYPUNCKUH, TE€BOHCKUIN, KAMEHHOYT' OJIbHBIN, [IEPMCKHUH.

Me3o30Kckas 3pa 1 €€ NepruoIbl: TPUACOBBIN, FOPCKUN, MEITOBOM.

KaiiHo3oiickass »3pa U €€ Tepuoabl: TNAJCOre€HOBbIA, HEOTCHOBBIM,
AHTPOINIOT€HOBBIN.



XapakTepuCcTUKa KJIMMaTa M TeoJIOTHYECKHX MpolieccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMKM PACTUTEIBLHOTO M KHUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUH U
KUBOTHBIX. [losiBJIeHUE, paciBET ¥ BRBIMUPAHUE T'PYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOTO MHpa Kak OTpakeHue 3BoJoluu. (OCHOBHBIC
CUCTEMATHYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEKa. AHTPOIOJIOTUs Kak Hayka. Pa3Butue npeacTaBieHui o
IPOUCXOKACHUU YeloBeKa. MeToapl M3ydeHHs aHTponorene3a. CxoacTBa H
pa3inuuns YeJ0BeKa U KUBOTHBIX. CHUCTEMATHYECKOE MOJI0KEHUE YEJIOBEKA.

JIBrokyiue CHJIBI (dakToph) aHTPOIIOTeHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHBIH oTOOp. OOImecTBeHHbIH 00pa3 KU3HW,
U3rOTOBJIEHUE OPYIUN TPYIa, MBILIJIEHUE, PEYb.

OcCHOBHbIE CTaJIUU U BETBU 3BOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKU, YenoBeK
yMenblii, YenoBek npsaMoxondmuu, YenoBek HeaHAepTalbCkui, YesoBek
pasyMHblii. Haxogku #cKOmaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHHUS, O0JIacTh
pactpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IU.

UYenoBeueckne packl. OcHOBHbIE  OOJBIIME  pachl:  €BPOIEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajlougHas  (PKBaTOpuajibHas),  MOHTOJOMIHAS
(a3uarcko-amepukanckas).  UYepTbl  NPUCTIOCOOJEHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX pac K YCJIOBHUSIM CyIIeCTBOBaHUS. EQUMHCTBO yenoBedecKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «BosnmkHoBeHne COJIHEUHOH cHCTEMBI», «Pa3BuTie
opranuueckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «COBpeMEHHas CHCTeMa OpPraHWYECKOro MHPaY,
«CpaBHEHHE AHATOMMYECKMX YEpPT CTPOCHUS YEJIOBEKAa W YEJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJCOHTOJIOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJoBeKay, «JlpeBHeumue moan», «lpeBHue mroam», «llepsbie
COBpPEMEHHBIE JIOIN», «HeT0BeUeCcKne pacoh».

O6opynoBanue:  mymspku  «[Ipoucxoxkaenue — dvenoBeka»  (OIOCTHI
aBCTpAJIONMUTEKA, MUTEKAHTPONa, HeaHAepTaliblla, KPOMAHBLOHIIA), CIICTIKU WM
U300pakKeHUsT KaMEHHBIX OpYIUN MEepBOOBITHOTO 4YejoBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebia), TreoXpoHOJOrhYecKas TaOnuIa, KOJUIeKiusa «DopMbl
COXPaHHOCTH MCKOTIA€MBIX JKUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie 1 MpaKTU4YeCKUe padoThI:

[TpakTudeckast padora Ne 1. «/M3ydeHrne MCKOMAeMbIX OCTaTKOB PAacTCHUH U
KUBOTHBIX B KOJUIEKLIHSIX).



OKcKypeus «IBONIONUS OPraHUYEcKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
HAYYHBIN WK KpaeBeIueCcKuil My3eil).

Tema 3. Opranu3mMbl U OKpYy Kaouas cpeaa.

DKOJIoTUs KaK HayKa. 3aJauu U pasaeibl SKOJOTUU. MeTOo bl HKOJIOrMYEeCKIX
UCCIIEA0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPUOpPTraHW3MEHHAs.

Oxonorudeckue (akropel. Kiaccudpukanus skojorudeckux (HaKkTOpOB:
abnotnyeckue, OMOTHYECKHME U AaHTPOIOTeHHbIE. JleHCTBHE 3KOJIOTHYECKUX
(hakTOpOB HAa OPTaHU3MBI.

AbGuotnueckue (GakTopbl: CBET, TEMIEPATYPa, BIAXKHOCTh. POTONMEPHOIU3M.
[IpucriocoGyieHnss  OpraHM3MOB K  JICHCTBHIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puT™MBbI.

buotnueckue (bakTopBhI. Buaer OMOTHYECKUX  B3aUMOJCHCTBUI:
KOHKYpPEHLUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus,
MyTyaau3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAaXJICOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHue OUOTHYECKUX B3aUMOACHCTBUMA MJi CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKW nomyjsauud. OCHOBHBIE IOKa3aTENH
MOMYJSUMU: YHCIEHHOCTb, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MONYJISIUU U €€ PeryJisiusl.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUS
opranuzMoBy», «®Potonepuoausm», «llomynsiuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NONYyIAu nHPy3opun-tydenpkn», «llumiessie nemnm.

JlabopaTopHble U NpaKTHYeCKHEe PA0OTHI:

Jlaboparopnas pabora Ne 3. «Mopdomornyeckre 0COOEHHOCTH pacTeHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas pabota Ne 2. «Iloacy€T MIOTHOCTH NOMYJSUNA pPa3HbIX BUOB
pacTeHun».

Tema 4. Coo0mecTBa ¥ IK0JI0TMYECKHE CUCTEMBI.

CooOmrecTBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OWOIlEHO3a: BHUAOBasd,
OpOCTpaHCTBEHHAs, Tpoduueckas (muuieBas). Buasli-nomuHantel. CBA3u B
OoHoleHO3E.

Okonoruyeckue cucrembl (3kocuctemsbl). [lonsitue 00 »sKocucremMe u
ouoreoneHoze. @OYHKIIMOHAIBbHBIE KOMIIOHEHTHl JKOCHUCTEMbI: TMPOAYLIECHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUH B IKOCHUCTEME.
Tpodudeckue (muiieBbie) YPOBHM DJKOCHUCTEMBbI. [IWIeBbIe IIeNA HW  CETH.
OcHOBHBIE TIOKa3aTeIu SKOCUCTEMBbI: Ouomacca, MPOAYKIUS. IKOJIOTHMYECKHE
OUPAMUIBL: TPOAYKIMU, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOPETYIALHUS, pa3BuThe. CyKLeccHs.

[IpuponHble PKOCUCTEMBL. DKOCUCTEMBI 03€P M peK. DKOCUCTEMA XBOHMHOIO
VI IIUPOKOJIMCTBEHHOTO JIEca.

AHTpOIIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak (akTop yCTOWYMBOCTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOoOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Onochepb Kak
rII00AIbHON 9KocHucTeMbl. J/[MHaMu4yeckoe paBHOBecHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BellecTB 1 OMOr€OXMMHUYECKHE LIUKIIbI 3JIEMEHTOB (yriepoa,
azota). 30HaTbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Orochepe 3emin. AHTpoTIOTeHHBIE U3MEHEHHsI B Orocdepe.
['moGanbHBIE IKOTOTHYECKUE MPOOTIEMBI.

CocyiiecTBoBaHue PUPOJIBI U YeJI0BEUECTRa. Coxpanenue
O0mopa3zHoo0pa3usl Kak OCHOBA yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIIBHOTO
yOpaBieHUs MPUPOJHBIMU pECypcaMu W HUX UCHoib30BaHue. JlocTuxeHus
OMOJIOrMH U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

Iloptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie cooOmiectBay, «llenmu nutaHus», «IKOJOTHUECKAs MUPAMUIAN,
«buocdepa u yenoBek», «IKocucTEMA MHUPOKOIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOrO  Jjeca», «buomenos3 BogoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTCHHBIE  BO3JACHUCTBUS Ha npupoay», «Baxnelmme HUCTOYHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BOa», «IlouBa — BakHelIlas COCTaBISIOIIAs
ounochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBsiil 3¢dexTy», «DakTopsl
pPaIMoOaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmEas cTpykrypa Ouocdeps,
«Pacnpoctpanenue xkuzHu B Ouochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopoT yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpOIE».

O6GopynoBaHue: Mojenb-amminkanus «Tunuuaeie OMOLICHO3BI», TepOapuid
«PactutenbHbie coobiiecTBay, kojuiekuu «buouenosy, «Bpenqurenu BakHeHmmx
CEJIbCKOXO3AMCTBEHHBIX ~KYJIBTYp», TepOapuu U KOJJIEKIIMM pAcTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HbIM 3KOJOTMYECKUM TIpyIIlaM OJHOrO BHU[A,



Kpacnas xnura Poccuiickoit ®epepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUMA

Cornacio ®I'OC COO, ycraHaBIMBalOTCS TpPeOOBaHUA K pe3ysbTaTaM
OCBOCHMSI  OOyYarOIMIMMHCS MpOrpaMM  CpeaHero oOmiero oOpa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUsSI mIpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABISAIONINE: OCO3HAHUE O0YYaAIOIUMUCA POCCUMCKOM
rpaXXJaHCKOM UJAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpENENeHNI0, HaJludhe MOTHBAIMM K OOydeHHro OuoIoruw,
LIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX TIEHHOCTEW W WMCTOPUYECKUX TPAAUIMN pPa3BUTHS OHOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOMIMXCSl PYKOBOJICTBOBATHCS B CBOEH
NESATEIIbHOCTA LEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAaMH, IIPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAIUYMUE SKOJOTMYECKOTO MPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTH L€ U CTPOUTH KUZHEHHBIE TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS Npenmera «buosorus» mocTUraroTcs B
€MHCTBE Y4YeOHOW U BOCIUTATEIBHOM [EATEIIBHOCTU B COOTBETCTBUU C
TPAAULIMOHHBIMHA POCCUUCKAMU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHU, NMPHUHSATHIMU B OOIIECTBE MPaBWIAMU U HOPMaMHU
MOBEAECHUSI U CIOCOOCTBYIOT HpPOLECCAM CaMOINO3HAHUS, CAaMOBOCIMTAHHUS U
CaMOpa3BUTHSA, PaA3BUTUA BHYTPEHHEW IIO3UMLUMHM JIMYHOCTH, IATPUOTU3MA,
YBAXKEHUS K 3aKOHY U ITPABONOPSALKY, YEJIOBEKY TPYJa U CTApPLIEMY MOKOJCHUIO,
B3aMMHOI'0 YBa)XKCHHS, OCEPEKHOrO0 OTHONIIECHUS K KYJbTYPHOMY HACJEAUI0 U
TpaJIuUUsIM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickon denepauuu, npupone u
OKPYKAIOIIEN CpELE.

JInuHOCTHBIE pe3yJbTaThl OCBOEHHUS YyueOHOro mpeamera «buomgorus»
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
OIbITa U OMbITA ACATEIBHOCTH B IPOILECCE peaav3alid OCHOBHBIX HalpaBICHUN
BOCIIUTATEILHOMN AEITEIBHOCTH, B TOM YHUCJIC B YACTH:

1) rpaskIaHCKOr0 BOCITUTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUH 00YUYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;



OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IpaB M O0O0S3aHHOCTEH, yBa)KEHUE
3aKOHa U MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATETBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU y4EOHBIX U IMO3HABATEJbHBIX 3ajlay, BHITIOJTHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENATh COOCTBEHHYIO IIO3MIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM )XU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKACHUSIMHU, KYyJIbTYPHBIMUA [IEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOLIECCE COBMECTHOI'O BBHINOJIHEHUS
yu4eOHBIX, TIO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaKUTEIHHOTO
OTHONIICHUS K MHEHHWIO ONMOHEHTOB IMpU OOCYXKIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMIePKAHUS;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUMOTHYECKOI0 BOCIIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPa)KTaHCKOMN WJICHTUYHOCTH,
MaTpuoOTU3Ma, YBOXKEHUSI K CBOEMY Hapoly, YYBCTBA OTBETCTBEHHOCTH MEpEN
Ponunoil, ropmoctu 3a CBOWM Kpad, CBOKO PoauHy, CBOM S3BIK W KYJIbTYpY,
MPOIIJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUIO U MaMSTHUKAM HPUPOIBI,
nocTxeHusiM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUMUCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHe OWOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHUU 3aKOHOB
MIPUPO/JIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHHUIO U 3aumure OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HaHMUE JYXOBHBIX [IEHHOCTEU POCCUMCKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, ITUUECKOTO TTOBEICHUS;

CIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATUS IIEHHOCTEH CEMEHHON J>KU3HU B COOTBETCTBUU C
TpaauIusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY OBbITa, HAyYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;



MOHUMAHUE SMOIIMOHAJIBHOTO BO3JICUCTBHUS KUBOU MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPOKECHHIO B pPa3HBIX BHUIAX HCKYCCTBa, CTpPEMJICHUE
MPOSIBJISATh Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBaAHHMS KYJIbLTYPbI 310POBbSI U
IMOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMaHWEe U peanu3anus 370poBOro u 0Oe3omacHoro oOpasa >KU3HH
(3mopoBoe  TUTaHWE, COOJIIOJICHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckKas
aKTHUBHOCTB), OEpEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UIECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAaHHE ILEHHOCTU TMPaBWl HWHIAUBUAYAJBHOTO M  KOJUIEKTUBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMINX 3JOPOBBIO U JKU3HU JIIOICH;

OCO3HAHHE TOCIEACTBUI M HENPUSITHS BPEAHBIX MPUBBIYEK (yMOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IIECHHOCTH MacTE€pPCTBa, TPY10It00HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTU TEXHOJOIMYECKOM W COLMAJIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, IJIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IMuHbIM cepam mpodeccroHaIbHON AeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccu U peaanu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHMI0O M C€amMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTN4eCKOTr0 BOCTIMTAHMS

AKOJIOTUYECKHU 11e71IeCO00pa3HOEe OTHOILIEHHE K MPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIleCTBOBAHUSI;

MOBBIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYpHl: TPUOOPETCHHE OIbITa
IJITAHUPOBAHUSI TIOCTYNKOB W OIEHKH HX BO3MOXHBIX TMOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

OCO3HAHUE TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM M MyTed uX
pelieHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaEMble TNPU HU3YYEHUH OUOJIOTHUH
3HAHUS M YMEHUS TIPpU pEHIeHUH TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
PUPOJIOTIONIL30BaHNEM  (COONIOJIeHHEe  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE DPABHOBECHUS B DKOCHUCTEMaX, OXpPaHY BHJIOB,
IKOCHUCTEM, OHOChEpHI);



aKTUBHOE HENpUATHE JEHUCTBUM, TMPUHOCSAIIUX Bpel  OKpYKaromeu
OPUPOJHON cpefie, YMEHHE MPOrHO3MPOBATH HEOJIAronpusTHbIE 3KOJOTHMYECKHE
NOCJICJICTBUS MTPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAILATh UX;

HaJIMYME PA3BUTOTO 3KOJIOTMUYECKOT0 MBIIICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTIbITA JesITeIbHOCTH HKOJIOTHYECKOM HalpaBJIE€HHOCTH, YMEHMUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHON M COLMAIbHON
IPaKTUKE, TOTOBHOCTH K YYacCTHIO B IPAKTUYECKON JEATEIBHOCTH IKOJIOTHUUYECKOM
HampaBJIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKHd M OOILECTBEHHOW MPAaKTUKH, OCHOBAHHOT'O Ha JMAJIore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM M UYMTATEJNbCKOW KYJIbTYphl KaK CpelCTBa
B3aMMOJICHCTBHS MEXTy JIFOJIbMH U ITIO3HAHUS MUDA;

NoHMMaHue crenupukd OWOJIOTUM KaK HayKd, OCO3HAaHHMA €€ pOiu B
(GOopMUPOBAaHUU PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JIaHUU IEIOCTHOTO
IIPEACTaBICHN 00 OKpYXaloUEM MHpPE KaK O €AUMHCTBE MPHUPOAIbI, YEJIOBEKA U
o0miecTBa, B MO3HAHUHM MIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MpodiemM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OMOJIOTMHM JJII COBPEMEHHOW LMBUIIM3ALMMU:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAUIMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh pPEeCypcHble  MpOOJEMBbl  pPa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEeH BBIXOJA U3 IJI00aJbHBIX IKOJIOIMYECKUX MPOOJIEM U
oOecrieueHusi mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAJIBHOMY
HCIIOJIb30BAaHUIO TMPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHM OWOJOTMYECKUX 3HAHMM B LEIAX
MOBBILIEHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON rpaMOTHOCTU OOydaromuxcs, GopMHUpyeMoil
MIPU U3YYEHUU OMOJIOTHH;

NOHMMAaHHWE CYIIHOCTU METOJOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM HCIOJb30BaTh IIOJIy4aeMble 3HAaHUS Ul aHauu3a W
OOBSICHEHHUS SIBJICHUN OKPYXAIOUIEro MHUpPA U MPOUCXOASAIINX B HEM M3MEHEHHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHUST Ha OCHOBE Hay4HbIX (DAKTOB H
UMEIOIIUXCS JAHHBIX C LIEbIO MOTYYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS JIs
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW [EATEIbHOCTH, FOTOBHOCTH OCYILECTBIATH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO JESATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW MO OHOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUSA y4yeOHOro mpeamera «buomorusy»
BKJIIOUAIOT: 3HAUMMBbIE [  (OPMHUPOBAHUS MHPOBO33PEHUS OO0yYaroONIuXCs
MEXIUCIIUIUIMHAPHBIE (MEXKITPEIMETHBIC) OOIIEHAYUYHbIE MOHSITHS, OTpaKaroIlue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpPAa H CIHeNU(PUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBIICHHUE, MPOIIECC,
CUCTeMa, HAy4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHre,  HAONIOJeHue, W3MEpPeHHe, OKCIePUMEHT H  JAPYTHX),
YHUBEpCaJIbHble y4deOHble JEeHCTBUA (IIO3HABATEJbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHEIE), o0ecreunBaoIne dbopmupoBaHue G YHKITMOHATBHOM
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIIETEHIIMM OOYyYaronuxcsi, CHOCOOHOCTH
oOydJarommxcs UCIIOJIH30BATh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHPOBO33PEHUYECKHUE 3HAHUS M  yHUBEpCajbHbIC ydyeOHBbIC JCHCTBUA B
[MO3HABATENBHOW U COLIMAJIbHON MPAKTHUKE.

MeTtanpeaMeTHbIE pPe3yJbTaThl OCBOCHHS MPOTPaMMBbI CPEIHETO OOIIEero
00pa30BaHUs TOJKHBI OTPAXKaTh:

OBinanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJIbHbIMH
JeHUCTBUSIMMU:

1) 6a3oBble JJOrHYECKHE JeCTBUS:

CaMOCTOSITEIbHO  (OPMYNHPOBATH W aKTyallM3UpPOBaTh  MpoOJIEeMYy,
paccmarpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh NPU OCBOCHUM 3HAHUW MPHUEMBI JIOTUYECKOIO MBIILICHUS
(aHaynM3a, CUHTE3a, CpaBHEHUsI, KilaccuuKaluu, 0000IIeHHSs ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIE MPHU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMHU TOHSTHUSIMH );

ONpEeAEsATh LEJIH JESITEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI AESATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

UCII0JIH30BaTh OMOJIOTMYECKUE TMOHATHS ISl OObSICHEHUS (PAKTOB U SIBJICHUU
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKHE pPaCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSITh CXE€MHO-MO/ICIbHBIC cpencTBa TS MIPEICTABICHUS
CYIIIECTBEHHBIX CBSI3¢H M OTHOIICHHH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TakK€  TMPOTHUBOPEYHMM  Pa3HOro  pojaa,  BBIABICHHBIX B Pa3IMYHbBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a HUMEIOIINXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB
LEISAM, OLIEHUBATh PUCKHU MOCIEICTBUN NESITENBHOCTH;

KOOpJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSIX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOIEM.

2) 6a30BbIe HCCJIET0BATENbCKHE AEHCTBHUS:

BJIAJI€Th HABBIKAMM Y4€OHO-HUCCIIEI0BATENILCKON U MTPOEKTHOM JI€SITENBHOCTH,
HaBBIKAMHU  paspenieHus mpoOsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BAaTh PA3JIMYHbIE BHUJbBI JEATEIIBHOCTH [0 MOJYYEHHUIO HOBOIO
3HAHWS, €r0 WHTEPHpPETAlNH, NPEOOPa3OBAHWI0 W TPUMEHEHHIO B YYEOHBIX
CUTYyalusiX, B TOM YUCJIE IPHU CO3AaHUU YUEOHBIX U COI[MATBHBIX MPOEKTOB,;

¢dbopMHUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBIIATH MPUYUHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTAaTh TUINOTE3Y €€ PEIICHHS, HaXOJUTh apryMEHThI ISl J10Ka3aTelibCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh apaMeTPhl U KPUTEPUU PEIICHHUS;

aHAJTU3UPOBATH TMOJYUYECHHBIE B XOJE pEUICHUS 3aJaud  Pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLICHKY HOBBIM CUTYyallUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B IPOPECCUOHATIBHYIO CpENY;

yMETh TMEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYHO 00JIaCTH
KU3BHEICATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE WJICH, MpEjiaraTh OPUTMHAIBHBIC MOJXOJAbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTHPOBATHLCS B PA3IUYHBIX UCTOUYHUKAX UH(POpMAIUHU (TEKCTE Y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSPHOM JauTepaTtype, OHMOJIOTHYECKUX CJIOBApAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B MHTepHeTe), aHAIM3UPOBAThH



UH(POPMAIIMIO PAa3IMYHBIX BUAOB U GOPM IPEICTABICHUS, KPUTHICCKN OIICHHBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUYHBOCTD;

(GOpMyITMPOBATh 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOIBI MPH TIOUCKE H
otOope Ouonornueckodt MHGOpMaAIUU, HEOOXOIUMON JISl BBITIOJIHEHUS! yYEOHBIX
3ajay;

npuOOpeTaTh OMNBIT MCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIBb30BaHUS PA3TUYHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHUMAbHYIO  (OpMy  TIpEIICTaBICHUS
ouosorndeckoit nHGopManuu (CXemsbl, rpaduKy, TUarpaMMBbl, TAOIHIIbI, PUCYHKH
u Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B Ka4yeCTBE CpeAcTBa mpu paboTre ¢
Oumosiornvyeckor mHGOpPMANMEH: TPUMEHATh XHMHYECKHe, (Qu3nueckue u
MaTeMaTU4YecKue 3HaKW W CHUMBOJBI, (HOpMyJbl, a0OpeBHATypy, HOMEHKIATYpY,
WCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  PACTO3HABaHWA W 3alUTHl  WH(OpMmaIuwy,
nH()OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OBgiajieHNe YHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHY JIe/iCTBUSIMU:

1) o6mmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WU JUCKYCCHU TIO CYIIECTBY OOCYXTaeMol TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHTEIHHO BBITIOJHEHUS MpeJiaraeMoin
3aJlayd, YYUTHIBATh WHTEPECHI U COTJIACOBAHHOCTH MO3WIUN JAPYTHX yYaCTHUKOB
Juanora Win JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIC CpEICTBa OOIIEHUS, IMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlui,
YMETh CMSTYaTh KOH(DJIUKTHI U BECTH MIEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMHU CIIOCOOaMH OOIICHUS W B3aUMOJACHCTBUS, IMOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEILHOEC OTHOIIEHNUE K COOSCETHUKY
U B KOppeKTHOU (hopme hOopMyITUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C KCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITeIbHOCTD:

MOHMMATh M HCIIOIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHIMBHUIYaTbHOM
paboTHI MPHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHS TPYIIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEIICHUU yU4eOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHCTBUU € Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WiIeHa KOJIJICKTUBA;



OpUHUMATh  1L€TM  COBMECTHOW  JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS O €€ JIOCTHKEHHUIO: COCTaBJIATh IUIaH JEUCTBUM,
pacupenensiTh poid ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJAJAa M KaXKJIOTO y4YacTHUKA KOMaHABI B
o0IIMi pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTtb HOBBIE IIPOEKTBI, OLIEHUBATh HJEU C IO3ULHUHU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh [TO3UTHBHOE CTPAaTErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISTH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJ1ageHNe YHUBEPCAJTbHBIMHU PeryJsTHBHBIMU 1eHCTBUAMM:

1) camoopraHu3amnus:

UCMOJIb30BaTh OHMOJOTMYECKHE 3HAHWS JUId BBIABICHUS MpoOJieM M HX
pELICHMS B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJOTMYECKMX 3HAHUN 1IEJeBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHUAX M MOCTYIKax MO OTHOLIEHHUIO K JKUBOW IPHUPOJE,
CBOEMY 3710POBBIO U 3I0POBBI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBIATh MO3HABATEIbHYIO NIE€ATEIBHOCTh, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]adyl B 00pa3oBaTEIbHOMN
NEeSATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOAATEJILHO ~ COCTAaBJISITh IJIaH PEIICHHs NOpoOieMbl C  YYETOM
HMEIOIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANMOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacIMpATh paMKH Y4eOHOI 0 MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATh NPUOOPETEHHBIHN OTIBIT;

CocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO MIMPOKOM SPYAHMLHNHA B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO NOBBILIATH CBOM 0OOpa3oBaTEeNbHBIA U
KyJIbTYpPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B JAESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJaJeTh  HaBbIKAMU  [O3HABaTEIbHOM  peduieKCMM  Kak  OCO3HaHUsA
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TIPOLECCOB, UX PE3yJNbTaTOB H
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedIeKCUU ISl OLEHKU CHUTYallud, BHIOOpA
BEPHOTO pelICHUS;

YMETh OLICHMBAaTh PUCKHM M CBOEBPEMEHHO IIPUHUMATh pEUICHUS M0 HX
CHU)KCHHIO;



IPUHUMATh MOTUBBI M APTyMEHTHl APYTUX TMPHU aHaIU3€ Pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsITHE Ce0s M APYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKHU U IOCTOUHCTBA;

[IPUHUMATh MOTHUBBI M APryMEHTbl APYITUX IIPU AaHAJIU3E€ pPE3YyJIbTaTOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUHU APYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbTathl ocBoeHHs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT CIIeM(pUISCKHE Il yaeOHOTO npeamMera «bromorus»
Hay4yHbIE€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUI 110 OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI IEATEIBHOCTH MO MOJIYYCHHIO HOBOT'O 3HAHUS U
IIPUMEHEHUIO 3HAHUN B PA3JMYHBIX YYEOHBIX CUTyalHAX, a TaKKe B peabHBIX
KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C Ouoisiorneil. B mporpamme npeaMerHbie
pe3yabTaThl MPEICTaBICHBI M0 TOaM 00yUYeHHUS.

[IpeameTrHble pe3ynbTaThl OCBOeHUsI yueOHoro mpeameta «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOrMU B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAy4YHOTO MHMPOBO33PEHHMs, O BKJIAJI€ POCCHUICKUX U
3apyOeKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOrWMH, (QPYHKIUOHAIBHOU
IPaMOTHOCTH YEJIOBEKa JJIsl peIIEeHUs dKU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEPKAHHE OMOJOTMUECKHX TEPMHHOB W TMOHSTHMA:
KU3Hb, KIJIETKA, OpraHu3M, MeTadonu3M (0OMEeH BEIIeCTB U MpeBpalleHue
SHEPrumn), FOMEOCTa3 (caMoperyssiuus), YpOBHEBas OpPraHU3alUsl JKUBBIX CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIKA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE u3JaraTb OWOJOTUYECKHE TEeOopuH (KJIeTOYHas, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajbHasl JIOrMa MOJIEKYJApHOM Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOTooOpasusi u
NPOUCXOXKIEHUsI KynbTypHBIX pactenuid H. M. BaBunoBa), onpenenste TpaHULlb]
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMKMCAHME >KUBBIX CHUCTEM, MPOLECCOB U SIBICHHM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  OKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMUA BEIMYMHAMHU, OOBSCHEHHUE TMOJTYYCHHBIX



pPE3yNIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TEOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUM MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIecCOB: 0OMEHa BELIECTB W MPEBpAllleHUs] YHEPTUu B KieTKe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOJOTBOPEHUS, Pa3MHOXKEHHUS, WHIAMBHIYAJbHOIO pPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA I OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHS MPAKTUYECKUX PEIIEHUN B MOBCEIHECBHOMU
KU3HA C 1EeJpl0 oOecredyeHus Oe30MacHOCTH CBOErO 3J0POBBbS U 3J0POBBSA
OKPYXAIOIIUX JTIOCH, COOMI0IEHNSI HOPM TPaAaMOTHOTO MOBEICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHWE HEOOXOJWMOCTH WCIOIB30BAHMS JTOCTHKCHHI
COBPEMEHHOM ounonorun U OMOTEXHOJIOTUI UL PalMOHAJIBHOTO
MIPUPOAOIIOIB30BAHNUS;

yMEHUE peliaTh JJIEMEHTAapHble TE€HETUYECKUE 3ajlaud Ha MOHO- U
IUTHOPUIHOE CKpPELMBAaHUE, CIEIIEHHOE HAClIeOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS ISl TIPEICKa3aHus HACJIEIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBIMIONHATh J1aOOpAaTOpHBIE W MpaKkTUYeCKue padoThl, COOII0IATh
npaBuiia rpu padboTte ¢ yueOHbIM U J1a00paTOpPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE€ 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeIcTBa MAacCOBOM MH(OpMaALMU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl), 3TUYECKHE aCIEeKTbl COBPEMEHHBIX HCCIEAOBaHUI B OMOJIOTHUH,
MeJIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCBMEHHBIE W YCTHBIE COOOIICHMS,
0000111251 OMONOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOECHHs yueOHOro npeamera «buonorus» 6 11
K1acce OJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKIAJE POCCUICKUX U
3apyOeKHBbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWMONOTUH, (PYHKIIMOHATILHON
IPaMOTHOCTH YEJIOBEKa AJI pelIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE pPacKpbIBaTh COJEPKaHME OMOJOTHMUECKHX TEPMHUHOB W TMOHSTHMA:
BUJ, TIOMYJISUsSA, TeHOGOH I, DBOJIOLHUSA, ABIKYIIHE CUIbl ((PaKTOpbI) IBOIIOINUH,
PUCIIOCOOJIGHHOCTh OpPraHU3MOB, BH000pa3oBaHUE, SKOJOTHYECKHE (HAKTOPHI,



DKOCHUCTEMA, TNPOJYIEHThI, KOHCYMEHTBHI, PEAYUEHThl, IIeU IHUTAHHUS,
IKOJIOTUYECKasl MUpaMuia, OMoreorieHo3, ouocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKHE TeopuH (PBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS DHBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimeBoro cxoactsa K. M. bspa, depenoBaHus TIaBHBIX HalpaBICHUW H
nyteit oo A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENEIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SIBICHUI, OpPraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCIEIyeMbIMA BEIMYMHAMHU, OOBSCHEHHE TMOJTYYCHHBIX
pPEe3yIAbTAaTOB, WCIIOJIB30BAHHBIX HAaYYHBIX IMOHSATUWA, TEOPHI M 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSAIHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneH030B M JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOro0 OTOOpa, BUA000pa30BaHMs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HA OPraHU3MBI, TEPEeHOCa
BEILIECTB M MOTOKAa JHEPTHMM B DKOCUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEHl MECTHOCTH, KPYroBOpOTa BELIECTB U OHOr€OXMMHUYECKUX
LUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHUX
MPOLECCOB U SIBIICHUM, JUISl MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOU
KU3HU C LEeJpl0 oOecneyeHus: Oe30MacHOCTU CBOErO 370pOBbS U 30POBBS
OKpPYXAaIOLIUX JI0AEH, COOMI0IEHNs HOPM I'PaMOTHOTI'O MOBEICHUS B OKPY KAIOIIEH
NPUPOAHON Cpele, MOHMMAaHUE HEOOXOAMMOCTH HCHOJb30BAHUS JTOCTHIKEHUI
COBPEMEHHON OMOJIOTUHU ISl pAllMOHATBHOTO PUPOIONOJIb30BAHUS;

YMEHHE peliaTh dJeMEHTapHble OMOJIOTHYECKUE 3a/1aud, COCTABISATh CXEMBbI
MepeHoca BeIleCTB U DHEPTUU B IKOCUCTEMaxX (I[EeMU MUTaHUs );

YMEHHUE BBINIOJNHATH JA0OpPATOPHBIE U MPAKTHYECKUE paldOThl, COOMIOAATH
npaBWiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHUE KPUTHYECKH OIICHMBAaTh U HWHTEPIPETUPOBATH HH(OpMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHUS, BKIIOUAIONIYI0 TICEBJIOHAYYHBIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpeIcTBa MacCOBOM MH(OpMAIUU, HAYYHO-TIOMYJspHbIE
MaTepHualibl),  paccMaTpuBaTh  TJIOOAIbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHE CO037aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOIICHHUS,
000011ast OMONOTUYECKYI0 UH(POPMALIUIO U3 HECKOIBKUX HUCTOYHUKOB, IPAMOTHO
UCITIOJIH30BaTh MOHATUWHBIN armapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undpoBbie
Ne ni/m P Konrpoabubie | IIpakTuyeckue (1ndpp )
NporpaMmbI Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoTshI
pecypcsl
bu6mmoreka [IOK
1 b 2 1
MOTIOTHA Kak Hayxa https://m.edso00.ru/7f41c292
2 JKuBbIe cUCTEMBI M X OpPraHU3aIus 1 Bubmmorexa [JOK
P i https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
3 X 7 8 2
WMHUYECKHI COCTaB U CTPOCHHUE KIICTKH httos://m.edsoo.ru/7f416292
bubnmoreka [IOK
4 XK 6
VSHEACATEIHOCTD TICTRH https://m.edso00.ru/7f41¢c292
5 Pa3mMHOkXeHNE 1 MHAUBUAYAIbHOE Pa3BUTHE 5 5 bubmorexa [JOK
OpraHu3MoOB https://m.edso00.ru/7f41¢c292
6 HacnenctBeHHOCTh M U3BMEHUYUBOCTD 3 3 bubmuorexa [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41¢c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 bubnmnorexka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41¢c292
bubnuoreka [IOK
8 Pesepiioe Bpemst 1 https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 0 8



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoJau4yecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHUe pa3aeaoB U TeM ¢ poBLIe
Ne ni/m P Konrpoabubie | IlpakTHyeckue (ndpp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OMOJIOT U 9 2 bubnnorexa LOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 1 bubmuoreka [JOK
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 O 5 2
PTAHIEMBLH OKpYRAIOIIad chena https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 Bubmrorexa ITOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 0 5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoTsbl
pecypcsl
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Meto1bl TO3HAHUS KUBOU MPUPO/IBI.
[TpakTrueckas padora Ne 1
2 «HMcnonp30BaHne pa3TuIHBIX 1 1 brbmorexa [TOK
P https://m.eds00.ru/863e6122
METOJIOB MPU U3YICHUH
OMOJIOTHYECKUX 0OBEKTOBY
buonornueckune cHCTEMBI, TPOIIECCHI
bubnmoreka [IOK
3 U UX U3y4eHUE 1 1
https://m.eds00.ru/863e6564
CrapToBast KOHTpOJIbHas paboTa
4 Xumuueckui coctaB KieTku. Bona u 1 bubmorexa [JOK
MUHEpaIbHBIE COIU https://m.edsoo.ru/863e674e
bubnuoreka [IOK
5 b . 1
e, COCTaB  CTPOCHHE GeKOB https://m.edso00.ru/863e6b72
depMeHTHI — OHOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue 1 1 bu6muoreka [JOK
KaTaINTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIM KaTajasbl)»
7 Yrnerojbl. JIumuast 1 bubnuorexa [JOK



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

https://m.edso0.ru/863e6870

Bubnuoreka [JOK
8 Hywientossle kucioTsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust m meTonp! n3ydeHust bubnmnorexka HOK
kieTku. Kierounas reopust https://m.edso0.ru/863e6e88
10 Kierka xak nenocrHas ;KkuBast
crucrema
CtpoeHne dyKapuoOTUYECKON KIIETKH.
JlaGopartopnast pabota Ne 2
«3yueHne cTpoeHus KIETOK Bubmoreka ITOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 https://m.eds00.ru/863e6ff0
OakTepuil 0 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TFOTOBBIX MUKpOIIpEIaparax u ux
OITMCaHHE»
12 OOMeH BelecTB WM META00IN3M bubnmorexa LIOK
https://m.eds00.ru/863e766¢
13 ®doTocuHTE3. XEMOCHHTE3 bubmorexa [JOK
https://m.eds00.ru/863e7c98
N bubmorexa [JOK
14 HepreTieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. [leneHue
kJ1eTku. Muro3. JlaboparopHas
15 pabota Ne 3 «Habmronenne MuTosa B bubnnorexa LHOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKPOIpENapaTax»
16 Buocunres 6enka. Peakius Bbubnuoreka [JOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsaus — O6uocuHTe3 Oenka bubmorexa [JOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie opMbl )KU3HE — bubmuoteka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmmoteka [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO0pa3oBaHu€e U Pa3BUTHE MOJOBBIX
KJeToK. OII0I0TBOPEHHE.
21 Jlabopartopnas padota Ne 4 bubmuoreka [JOK
«M3yueHue CTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOIIpenaparax»
99 NunuBuyaibHOE pa3BUTHE bubnmnoreka [HOK
OpPraHu3MoOB https://m.eds00.ru/863e8436
23 ['enetnka — Hayka o bubnuoreka [JOK
HACJIE€OCTBEHHOCTU U N3MEHYHUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIeAOBaHUS
24 HpI/ISHaKO]I:. MOHOFH6prZ[HOC bubmmorexa LIOK
https://m.eds00.ru/863e8878
CKpeIllUBaHHe
UTHOPHUIHOE CKpelIuBaHue. 3aKOH
25 i[eSaBI/II():I/Ii[/IOFO HiHH:HOBaHI/IH bubmmorera LIOK
https://m.eds00.ru/863e89a4
MPU3HAKOB
CuenieHHO€e Hacae0BaHUe
npusHakoB. JlJaboparopHas pabora
26 No 5 «M3yuenue pe3ynbTaToB bubnmoreka [JOK

MOHOTHOPUAHOTO U AUTHOPHUTHOTO
CKpEUIMBaHMS y Ap030(HIIbI HA
TOTOBBIX MHKPOIIpEriapaTaxy

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka noa. HacnemoBanne 1 Bubnuoreka [JOK
IIPU3HAKOB, CLICTUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
M3menunBocth. HeHacnencTBeHHas
U3MEHYUBOCTh. JIJabopaTopHas
pabota Ne 6. M3yuenue bubmuoreka [JOK

28 . 1
MO (PHUKAITIOHHOW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHE BApUALIMOHHOTO Psijia U
BapHAIMOHHON KPHBOII»

HacnencrBennas n3MeHYNBOCTD.
JlaGopaTtopnas pabota No 7. bu6muoreka [JOK

29 . 1
«AHanm3 Mmytamuil y 1po30¢uisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MHUKPOTIpETIapaTax»

bu6mmoreka [JOK

30 Feneruia weioseka 1 https://m.edso00.ru/863e8d78
PeseprHbIit ypok. O6001IeHNE TIO

31 teMme «HaciaencTBEHHOCTh U 1
U3MEHYMBOCTH OPTaHU3MOBY

bubnuoreka [IOK

32 (Cenexums Kak Hayka H npotece ! https://m.eds00.ru/863e9214

33 MeTtoap! 1 TOCTHIKEHUS CEEKIINHA 1 bubnuoreka [IOK
pacTeHUN U )KUBOTHBIX https://m.edso0.ru/863e9214
BuoTtexHonorus Kak oTpacib

34 MIPOU3BO/ICTBA. 1 bubnuorexa [IOK

https://m.edso00.ru/863e9336
[Ipomexxyrouynas arrectauus
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nudposbie
Tema ypoka Kontpoabhubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
1 DBOJTIOIHS U METOJIBI €€ U3ydeHUs 1 bubmorexa [TOK
A g v https://m.edso0.ru/863ea20e
5 Hcropus pazBuTHs NpeacTaBIeHUN 1 bubmuoreka [JOK
00 3BOIIOLINNA https://m.edso0.ru/863e9570
bu6moreka [JOK
3 MukposBo:o 1
HRpoIBOoTHL https://m.edsoo.ru/863e9cle
[Tomynsiiust KaK sJieMeHTapHas
€MHUIIA BUJIA ¥ SBOJTIOIUH.
AUTHITA BIA . bubnumoreka [IOK
4 JlaGopaTtopnast pabota Ne 1 1 1
https://m.eds00.ru/863e99c6
«CpaBHEeHHE BHJIOB 110
MOP(OTOTHUECKOMY KPUTEPUIO»
5 JIBuKyImiyie cuibl (3IIeMEeHTapHbIE 1 bubnmnoreka [JOK
(axTOpHl) SBOJIOLUU https://m.edsoo.ru/863e9da4
bubnuoreka [IOK
6 E i 0TO 1
CTCCTBEHHBLI OTOOP M €ro oMbl https://m.edso0.ru/863e9ed0
Pe3ynbTathl 3BOTIONUN:
IPUCHOCOOICHHOCTh OPraHU3MOB U
7 BuzooOpa3oBanue. Jlabopatopuas 1 1 bubmuorteka LIOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
NPUCIIOCOOJICHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIIEHOTO XapakTepar»
8 Hanpasnenus u nytu 1 bubmuoreka [IOK

MaKpO3BOJIOIHNN

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



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

HeobOpaTumocTs 3BOIIONINN

Ucropust xxu3nu Ha 3emiie 1 METObI

10 N
e€ U3yueHus
11 I'mnoTe3bl NPONCXOKIACHUS KUZHU bubnmnorexka HOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButHe )xu3HM Ha 3eMiie TIO 3pam U bubnuotexa [JOK
epuo1am https://m.edsoo.ru/863ea6be
OcHOBHBIE ATaMbl IBOJIOLUN
PacTUTEIEHOTO U )KHBOTHOTO MHUPA.
13 [IpakTrueckas padora Ne 1 bubmuoreka [JOK
«3yueHne uCKOMmaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U )KUBOTHBIX B
KOJUIEKIIMSIX)
14 CoBpeMeHHas cucrtema bubnmnoreka HOK
OPraHM4ecKoro Mupa https://m.eds00.ru/863ea48e
15 DBOJTIOIHS YeJIOBeKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBmxyiue cuibl (GpakTopsl) bubmuoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIIOLIUU
yeJoBeKa
18 YenoBedeckue pacsl U IPUPOJIHBIE bubmuoreka [JOK
ajarnTalyy 4YeaoBeKa https://m.edsoo.ru/863eaea2
PesepBublii ypok. O600IIEHHE 10
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMIie»
20 DKOJI0THs KaK HayKa
21 Cpenpl 00UTaHHS U KOJIOTUYECKHE bu6muoreka [IOK



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

(baxTops

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

AbuoTtnueckue GpakTopsl.
JlabopaTtopnast pabota Ne 3.
«Mopdoomorndeckrne 0cOOEHHOCTH

22 pacTeHMit U3 pa3HbIX MECT brtamorexa LIOK
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padota
Ne 4. «BnusiHue cBeTa Ha poCcT U
pa3BUTHE YEPEHKOB KOJIeyca
bu6mmoreka [IOK
23 broTieckHe pakTops https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKI
nonynsuuu. [Ipaktudeckas padbora
24 Ne 2 «IToacuér moTHOCTH
MOMYJISIIIUIA pa3HBIX BUJOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoOB — bubnmnoreka [HJOK
OHOLICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnmnoreka [JOK
(ax0cHCcTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUJIBL. bubnnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CgoiictBa skocucteM. CyKieccust
28 [Ipupoansie 3x0cHCTEMBI
29 AHTpPOIIOTEHHBIE KOCUCTEMBI
30 Buocdepa — rnodanbHas bu6muorteka [JOK
IKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmoreka [JOK

o6uocdepsr

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Orochepe 3emin 1
33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnmoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PeseprHbIii ypok. O000IIEHHE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUYECKUE 1
CUCTEMBD».
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIHIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

[Taceunuk B.B. buonorus. 10 knacc. Yueonuk. ba3zoBsrit ypoBeHbs buosnorus. JInHus sXu3HU.

[Taceunuk B.B. buonorus. 11 kmacc. Yueonuk. ba3oBsiit ypoBeHs buonorus. JInaus sxu3Hu.
METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MeToandeckoe nmocooue «Oo61ast obuonorus. ba3zossiii ypoers. 10—11 kiacey,

noAroToBJICHHOE K yueOHUKYy A. A. Kamenckoro, E. A. Kpukcynona, B. B. [Taceunuka.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubnuoreka [JOK

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



https://m.edsoo.ru/863eba1e




