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MNOACHUTEJIBHASA 3AIIMCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNeHUs] MOAXO0J0B K (POPMHpPOBAHHUIO COAEpKaHUS Yy4yeOHOro IpeaMera
«buonorusi»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MO3HAHUU KUBOW IMPUPOJIBI U 0OECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOIPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue Mo paszieiaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nporpaMMe 1o OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUH OOydYalomUXCsl MO OCBOCHHUIO COJEp KaHUsA
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIi YPOBEHb) peain30BaH
OPUHLIMAII TPEEMCTBEHHOCTM B HU3yYE€HUU OuWoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTALMN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, PEICTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAaHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe Mo OMOJIOTHHU YAEIIEHO BHUMAHUE HCHOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOoBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpY)KAlOIIeW NPUPOJHOM cpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buonorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO 00€CTIeUeHUS



YCIOBUH ISl pEeLlIEHUsI OJHOW M3 aKTyalbHbBIX 33]a4 IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsI, KOTOpasi mpeArnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHe cpenHero oOmiero oOpa30BaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  NpupOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30MacHOro obpasa
YKU3HH, SKOJIOTMYECKOTO MBIIIEHHS], HEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHUX 3HAHHM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHBbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorusi» COCTaBUIM OCHOBY IJisi ONpENETIEHUs MOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpKaHUsA, MPEACTaBICHHOT0 B MpOrpaMMe 0
OMOJIOTHH.

OT10op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISAIONINE aJeKBATHOE TOBEACHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUpOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMsL.

CTpykTypupoBaHHE cCOAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTUM OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHu3m Kak



ouosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBOJIIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHU
WCITIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOM NIPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METOJIaX Hay4YHOI'O MO3HAaHMs, CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3aLMH, BBIIAOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIOB, MW M MOAXOAOB K H3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OILIEHUBATH SIBJICHUS OKPYKAIOILETO
MHUpa JKMBOW IIPUPOJABI HAa OCHOBAHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IIPU
U3y4E€HUU OMOJIOTHH;

dopMupoBaHue y OOydYalOIIMXCS YMEHUHA MIUIIOCTPUPOBATH 3HAYEHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUIA;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIECTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOLIEHN cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHWE U COONMIOACHHE Mep MNPOPUIAKTUKI
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHoM obnacTu «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KiacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3aIuid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

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

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEpaJIbHBIX BelleCTB B kieTke. llomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoiicTBa OeikoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CtpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JAe30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTI€BOO0B, OEJKOB U JIMIUJI0B KaK HCTOYHUKOB YHEPTHUH.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[urtonorus — Hayka o kietke. KiietouHas teopust — npumep B3aUMOAECHCTBHS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. OcoOEHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerouynas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [luTomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHJpUM u T1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

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

Tabmuubr u cxembl: «llepuogudeckas TabaUIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», «CTpoeHne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOeHUE KMBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

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

JlabopatopHass pabota No 2. «/3ydyeHwe CTpoeHHsS KIETOK pacTEHUMH,
JKUBOTHBIX W OaKTEpHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpEMmaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHs BELIECTB U JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U rerepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPdhekTuBHOCTH (hOTOCUHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacuiensieHue BEIIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OonocuHTese Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMUIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMsS, peBepraza W WHTerpaza.  [Ipodumaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «DorocunTe3», «Ctpoenue JIHKY,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue IHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KiIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[uTosiOTMUECKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHu3MOB.

Henenue knetkn — muto3. Craauu muto3a. IIpouecchl, Npoucxoasiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — arlomnTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Busl Gecronoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEeHHOE KIOHUPOBaHHE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormueckuii CMBICT U
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBeie xese3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE U Pa3BUTHE MOJOBBIX
KIIETOK — TaMeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOEHUs SWLEKIEeTOK U crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pa3Buthe. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meino3y, «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJIEKOIIUTAIOLIETO», «SIMLEeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeJb-alIUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (TUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBJIECHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHWEe. 3aKOH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHUA.
AHann3upymouee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapyleHue cueruieHusi reHOB B Pe3yibTare
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosna. XpoMOCOMHOE ONpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocoMBI. ['omorametrHele M rereporaMeTHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTH: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBa KOMOMHATHUBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MPUIMHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYISPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACIEJCTBEHHOM MpPEeapacnoyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBBIE KHIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE MEIUIIUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAasT OCHOBa», «3aKOH PACHICIUICHUS U €ro LHUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEOOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MopAeIU-anmIuKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(GOpMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOM.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLEcC. 3apOXKIACHUE CEIEKUUU U JTOMECTHUKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIIMU pPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bBiM3KopoacTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJMIUIOUIOB. JIOCTHIKEHMS CENEeKUUMU pAacTeHUH, >XUBOTHBIX U
MHUKPOOPIaHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHH.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosmembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

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

Tabmuiel u cxeMbl: Kapta «LleHTpbl MpPOUCXOXKACHUS W MHOT000pasus
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTh OWOTEeXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKUe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHS CEJEKIMH PAacTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS ABOJIOLMOHHOW TEOpUHU. ODBOIIOLMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenscTBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYPCOB, HEOMNpeaeiaEHHass M3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpooaBosorus. [lomyssius kak eMHUIA BUAA W DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomymsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
PUCHIOCOOJIEHUI Yy OpraHu3MOB. ApoMop(03bl U UAHO-adalTal|H.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxieHne OT HeCleNHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUK:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpa Ha 3emiiey, «3apOoAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Wamoamantaumm», «OO0mas aereHepamus»,
«/IBmKymne cuibl d3BofoIMn», «Kapra-cxema wapuipyra mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHUS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DPOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammuukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POJIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTMUYECKUX MpoieccoB. OCHOBHBIE 3Talbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeOBEKa. AHTPONOJIOTUs KaK Hayka. PazButue npeacraBieHui o
MPOUCXOXKJCHUM YelloBeKa. MeToabl u3ydeHus anTpororeHe3a. CxoncTtBa u
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM oTOOp. OOmecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYJIUI Tpya, MBIIILICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaIonuTeKku, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAHHS, 0O0JIACTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKaHnckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpECTaBUTENECH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muwmiep, I'. FOpu, 4.
JlapBuH.

Tabmupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHe
opraHuueckoro wmupa», «PacturenbHas KieTka», <«JKuUBOTHasi  KJETKay,
«IIpokapuotnueckasi kieTka», «COBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsSI YEJIOBEKAa U YETOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «llpeBHenmue moan», «lpesnue moan», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAaHbOHIIA), CIIETNKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MEeTOAbl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OMOTHMYECKHE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMONO03 U ero (opmel. Ilapasutusm, koonepaunus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeasl oOUTaHUS
opranuzmoBy», «®Potonepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, peaylleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCUCTEMBI. [luimeBpie IeMd W CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpaszue kak @akrtop ycroiunBoctu sKocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEeJI0BEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCIOJb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpanuu:

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

Tabnuuel u cxembl: «llumeBslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kKHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaZMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «O0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukamnus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIECTBAY, KOUICKIINHA «bHolIeHO3», «BpeauTenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yhe MOTHUBAIlMU K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTarOTCS B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEH TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOIIEeToCcs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IE€pPE]l
Ponunol, ropaoctu 3a CBOM Kpail, CBOW PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHUE AMOILUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas QuznyeckKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU MPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3OPOBbIO U KU3HU JIFOACH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTHUYECKOW M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHHS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MPUOOpPETaeMble TPH HW3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUsI TpPU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, MNPUHOCALIIMX BpEN  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUsST 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M pEUICHUU MpodiieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIe  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeH BBHIXO/a M3 II00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HaHUsA U1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS Jis
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOEHHs yuyeOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OOYYArOMINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCIEeIOBaHUE,  HaONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMU OOYyYaloluxcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJICHHIM
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEUM  pa3sHOro  poja, BBIIBICHHBIX B Pa3jM4HBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEHICHHUS MPOOJIEMbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTA IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBISITh INIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APIYMEHTHI IS JI0Ka3aTEIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTHh 3HAHUSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsiAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH



nH()OPMAITHIO PA3TUIHBIX BUIOB B ()OPM TPEICTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBa Mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aWUTHl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAQJIOTE WJIM JIMCKYCCHUU TO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYINKAaxX IO OTHOLICHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pELICHHUS NpodsiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyalllsiM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQuieKCUM AJisi OLEHKU CUTyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apPryMEHTBl JPYTMX INPU AaAHAIU3E PE3YIbTAaTOB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX CHUTYallUiX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUM O MECTE U PO OMOJOTUHU B CUCTEME HAyYHOT'O
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BeEIIeCTB U TMpeBpalieHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLNA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHOM Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LEHTpax MHOTooOpas3usi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pPE3yNbTATOB, MCIHOJb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IMPOKAPHUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M MPEBPALICHUS] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAUBUAYAJBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHUE 3aJlayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl Mpe/CKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOATH
npaBuiia npu padboTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIEAOBaHU B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHHS, O BKJAJI€ POCCUUCKHUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
BUJI, TIOMYJIALKSA, TeHO(OHA, SBOIIOIMS, ABWKYIINUE CUIIBI ((DaKTOPbHI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IeMd MHUTaHUS,
AKOJIOTHYECKas TMpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONWHK), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pPE3yNbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUU, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsi U 3JI0POBbS
OKPY’KaOIIUX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUHM JJIsl PAllMOHATBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTHUECKHE 3a/1a4d, COCTABIISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM nudgpoBbie
Ne n/m P Kourpoabnbie IIpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
! bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
2 JKuBbIe cHCTEMBI U X OpPraHHU3aIUs 1 0 0 https://m.edsoo.ru/7f41c292
. bubmuorexa [IOK
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 IKH3HEEATENEHOCTE KISTKH 6 . 0 https://m.edsoo.ru/7f41¢292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nuoreka [IOK
5 5 0 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 0 15 bubmmoteka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 1 0 but6mmoreka [IOK
OMOTEXHOJIOTHUH https://m.edso00.ru/7f41¢c292
bu6nuoreka [IOK
P 1
8 C3CPBHOE BpeMA 0 0 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! IBOOUHOHKs GHOTOTHS 9 0 L https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6motreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OPraHu3MbL 1 OKpYKaIOWas cpeia > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7fA1cc74
bubmmoteka IIOK
> Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Buomnorus B cucteme Hayk 1 0 0 https://m.edso00.ru/863e6122
03.09.2024 https://m.edso0.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHuE Pa3IMIHBIX 1 0 0.5 bubmorexa LHOK
P ' 09.09.2024  https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTHYECKHX 00BEKTOBY
3 buonornueckue cucTemsl, MpoIECCH 1 0 0 bu6nmoreka [JOK
U UX U3yUYCHUE 16.09.2024  https://m.eds00.ru/863e6564
4 XuMUYeCcKui cocTaB KieTku. Boga u 1 0 0 bubmuoreka [JOK
MUHEPAIIBHBIE COJIN 23.09.2024  https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
> bexa. Coctas u crpoetine Genkos L 0 0 30.09.2024  https://m.edsoo.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHE
Katanm3aTopsbl. JlabopaTtopHas
6 pabora Ne 1 «3yuenue 1 0 05 bubnuorexa [JOK
KaTaJIUTHYECKON aKTUBHOCTU ' 07.10.2024  https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajasbl)»
7 YrieBopl. JIumuabl 1 0 0 bubmorexa HOK

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




14.10.2024

pabota Nel mo Teme

bubmuoreka [JOK
8 Hykaentoseie knerotsl. ATO 0 21.10.2024  https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHUS 0 bubnuoreka [IOK
kietku. Kinerounas teopust 06.11.2024  https://m.edsoo0.ru/863e6e88
10 KneTka kak 1ei1ocTHas Kupas 0
cucTeMa 11.11.2024
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUl, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
. 18.11.2024 _
OakTepui 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOITpErapaTax u ux
OITHCAHHUE
bu6mmoreka [IOK
12 Obmex BemiecTs win MeTaboH3M 0 25.11.2024 | https://m.edso0.ru/863e766¢c
bu6mmorexa [IOK
1 0} . X
3 OTOCHITTES. ACMOCHIHTES 0 02.12.2024  https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTuHeckuii oomen 0 09.12.2024  https://m.edsoo.ru/863e7aae
JKu3HeHHBIH UK KICTKU. [leneHue
KJeTku. Muros. JlabopatopHas
15 abota Ne 3 «HaOmroneHue MUTO3a B 05 bubmorexa [JOK
P } A ' 16.12.2024  https://m.edso0.ru/863e7dc4
KJIETKaX KOHUMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpEapaTax»
Buocunres 6enka. Peakius
16 MaTpU4YHOro cuHTe3a. KonTponnHas 0 bubmorexa [JOK
P ' P 23.12.2024  https://m.eds00.ru/863e796e




"Ku3HenearenbHOCTL KIEeTKH"

bubmuoreka [JOK
o Tpancasuits — GuocHtes Geia 0 10.01.2025  https://m.edso0.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubnuoreka [IOK
BUPYCHI 13.01.2025  https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPTraHU3MOB 0 20.01.2025 https://m.eds00.ru/863e81b6
T https://m.edso0o.ru/863e831e
. bubnuorexa [JOK
20 Meitos 0 27.01.2025  https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 Jlaboparopuas padota Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus MOJIOBBIX ' 03.02.2025  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 WNHnuBunyansHOE pa3BUTHE 0 bubnnorexka [JOK
OpraHU3MOB 10.02.2025  https://m.eds00.ru/863e8436
93 I'enernka — Hayka o 0 bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHUYUBOCTH 17.02.2025  https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIET0BaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE 0 bubmorexa HOK
P ’ piA 25.02.2025  https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKPEIIBaHNE. 3aKOH
25 fe3a131/1121/121?40r0 HaiJII: OBaHUs 0 bubmorexa HOK
s 03.03.2025  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemieHHOe HaclIeJOBaHUE 05 bubmuorexa [JOK
npu3HakoB. JlabopaTtopHas pabota No ' 11.03.2025  https://m.eds00.ru/863e8c60




5 «3yueHue pe3ynbTaToB
MOHOTHOPUIAHOTO U JUTHOPHIHOTO
CKpeUIMBaHus y Apo30(uiisl Ha
TOTOBBIX MUKpOIpenapaTax»

T'enetuka noma. Hacinenosanue

bu6mmoreka [IOK

21 MPU3HAKOB, CIETUVIEHHBIX C MOJIOM 0 17.03.2025  https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnenctBenHas
M3MEeHYUBOCTh. JlabopaTopHas

98 pabota Ne 6. M3yuenue 05 bubnnorexa [HOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 31.03.2025 | https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BapHAIIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

HacnenctBenHas ”3MEHYHBOCTb.

29 JlaGopatopnas pabora Ne 7. «AHanu3 05 bubnnorexka [JOK
MyTalui y 1po30QuiIbl Ha TOTOBBIX 07.04.2025  https://m.edsoo.ru/863e8efe
MHUKpOTpernaparax»»

bu6mmoreka [IOK

30 Ferieritka wenosexa 0 14.04.2025  https://m.edso0.ru/863e8d78
PesepubIil ypok. O60611eHNE 1O
TeMe «HacnencTBeHHOCTE U

31 W3MEHUYUBOCTH OPTaHU3MOBY 0
KonTponbHas pabota No2 mo Teme 21.04.2025
"Cenexuus opranu3sMoB. OCHOBBI
OonoTexHonoruu".

32 Cenexius Kak HayKa M IMpoIiece 0 bubmorexa HOK

28.04.2025  https://m.edsoo.ru/863e9214

33 MeToabl U JOCTHKEHUS CEIIEKIIUU 0 bubmuoreka [JOK

pacTeHUN 1 KUBOTHBIX 05.05.2025  https://m.edsoo.ru/863e9214




34 buotexHonorus kak orpacib 1 0 0 bubnnoreka HOK
MIPOU3BOJICTBA 12.05.2025  https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 5 4

I[TPOT'PAMME



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
1 IBOIOLIHS 1 MCTOJBI €€ H3y el 1 0 0 03.09.2024 https://m.edsogru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 0 0 bubnnoreka [JOK
00 »BOJIIOLINN 09.09.2024  https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Mikposeosorus L 0 0 16.09.2024  https://m.edsoo.ru/863e9cle
[Tomynsiius Kak >y1eMeHTapHas
€IMHUIIA BUJIA U DBOJIIOIUH.
4 Hljl6opaTopHI2m pabota JI\JI'Q 1 1 0 0.5 bubnorexa LIOK
23.09.2024  https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBrkyIme cuitbl (37€MEeHTapHbIE 1 0 0 bubnuorexa [JOK
(haKTOpBI) SBOTIOLIUN 30.09.2024  https://m.edsoo.ru/863e9das
. bubnmnoreka [JOK
6 Ecrectaenmbiii otoop 1 ero popuet L 0 0 07.10.2024 https://m.edsogru/863e9ed0
Pe3ynbratel 3BOIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 0 05 bubnmnoreka [JOK
pabota Ne 2 «Oncanue 14.10.2024  https://m.edso0o.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
e€ OTHOCUTEIILHOTO XapaKTepay
8 Hamnpasnenus u nytu 1 0 0 bubnuoreka [IOK




MaKpOdIBOJTFOITUN 21.10.2024 @ https://m.edso00.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIONINN 0 06.11.2024
10 Wcropus xu3HU Ha 3eMIIe U METOIBI 0
e€ u3ydyeHus 11.11.2024
1 ['unoTe3bl MPOUCX0XKACHUS KU3HU 0 bubnunoreka [HOK
Ha 3emiie 18.11.2024  https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo spam 0 bubnuorexa [JOK
U TIepHoJIaM 25.11.2024 | https://m.edsoo.ru/863eabbe
OCHOBHBIE TaITbI BOJTIOIUU
PACTHTEILHOTO M JKHBOTHOTO MUDA.
13 [IpakTrueckast padora Ne 1 05 bubnnorexa [HOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 02.12.2024  https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucTema 0 bubnunorexa [JOK
OpraHMYECKOro MHUpa 09.12.2024  https://m.edsoo.ru/863ea48e
15 DBOJIOLIMS YEJIOBEKA 0 bubmuoreka [JOK
(aHTpOIIOTEHE3) 16.12.2024  https://m.edsoo.ru/863eac2c
JBmxyuue cuibl ((hakTopsl)
anTponoreHe3a. KonrponsHas
16 pabota Nel o teme 0 bubmmorexa LIOK
23.12.2024  https://m.edsoo.ru/863ead44
"BO3HUKHOBEHHE U Pa3BUTHE KU3HU
Ha 3emuie”
17 OCHOBHBIE CTaJIUU IBOIIOIUU 0
YelioBeKa 10.01.2025
18 YenoBeueckne packl U MPUPOIHBIE 0 bubnmoreka [JOK
ajanTaluy 4eJioBeKa 13.01.2025 @ https://m.edsoo.ru/863eaea2




PesepBHbIil ypok. O0001IeHHE 11O

19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 0 90.01.2025
JKU3HU Ha 3eMJie»
20 DKOJIOTHS KaK HayKa 0 97 01.2025
21 Cpenbl 00uTaHUs U HKOJIOTHYECKUE 0 bubnmoreka [JOK
dakTopbl 03.02.2025  https://m.edsoo.ru/863eafec
AlGuotnueckue GpakTOpHI.
JlaGopaTtopnast pabota Ne 3.
«Mopdoorudeckre 0COOEHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmorexa LHOK
P P ' 10.02.2025 = https://m.edso0.ru/863ebl10e
oburtanus». JlaboparopHas padora
Neo 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmorexa [IOK
2 b
3 HOTIHECKHE (akTOpL 0 17.02.2025  https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonymsiuuu. [Ipaktuueckas pabora
24 Ne 2 <<HOIIS‘IéT IJIOTHOCTH 0.5 95.02.2025
TOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 CooOriecTBa OpraHu3MOB — 0 bubnmnoreka [JOK
OuoLeHo03 03.03.2025  https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 0 bubnnorexka [JOK
(3KOCHCTEMBI) 11.03.2025  https://m.edso0o.ru/863eb46a
OCHOBHBIE TIOKA3aTeIIA YKOCHCTEMBI.
27 DKOJIOTHYECKUE MUPAMHUJIbI 0 bubmmorexa [OK
PAMILIBL 17.03.2025  https://m.edsoo.ru/863eb5fa

CaoiictBa 3kocucteM. Cykieccust
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[TpuponHbIe SKOCUCTEMBI

31.03.2025
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI 1 0 07.04.2025
30 Buocdepa — rmobanbhas 1 0 bubnuoreka [IOK
IKOCUCTEMA 3EMJIU 14.04.2025  https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnnoreka [JOK
ounochepsl 21.04.2025  https://m.edsoo.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiau 1 0 98.04.2025
CocyiiecTBoBaHHE IPUPOABI U
33 yenoBeuectBa. KonrponsHas padora 1 0 bubnuorexa [JOK
Ne2 o Teme "CooOmiectBa u 05.05.2025  https://m.edsoo.ru/863ebale
SKOJIOTUYECKHE CUCTEMBI"
PesepBubIil ypok. O60011IEHIE TEMBI
34 «Coo0111ecTBa U SKOJIOTUYECKHE 1 0 12.05.2025
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[MPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA
* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo
«IIpocBemienue»

* buonorus. O6mas 6uonorusi, 10 kmace/ CuBornazos B.U., Aradponosa U.b.,
3axapona E.T., O61mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «[IPODA»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* buonorus. O6mas 6uonorus, 11 kinacc/ Cusornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61m1iecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «IPODAY;

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL

Boponuos, H.H. buonorus. O6mas 6uonorus. 10-11 kinaccsl: YueOHUK 1151
oO1reoOpa3zoBaTenbHbIX yupexaeHuil: basossiii ypoens / H.H. Bopontios. - M.:
[Tpocs., 2022. - 304 c.

Heitma-Cuonunnkas, M.A. O01ias u canutapHasi MUKpOOHOJIOTHS ¢ TEXHUKOMN
MUKPOOHOJIOTUYECKHUX UCCIeI0BaHmi: YueoHoe mocoodue / M.A. Jleitma-
Cuonniikas. - CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas terpaas no obmeit 6monoruu: 10-11 xiacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Myctaduna, B.11. CuBornazosa, H.M. UepnoBoii "O01as
ouomorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kymaes, B.I.

CuBornas3osB. - M.: Dk3ameH, 2. - 157 C.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET



www.informika.ru - anexrponusiii yaeOunuk "buonorus" (sep. 2.0 - 2000) u3
ukia "O0yyaroniye SHIUKIoNeuu . - YUeOHbIN Kypc, KOHTPOJIbHBIE BOIPOCHI.
(Kak monp3oBarthkces - cM. "Tlomorp".)

www.college.ru - pazgen "OTkpsiToro kojutemxka" mo brosnorun. Y4ueOHUK,
mozean, On-line TecTel, yuurerio.

www.skeletos.zharko.ru - "OnopHo-aBurareabHas CHCTEMa YeoBeKa' .
OOpa3oBaTenbHbll calT no npeameTy buonorus, kypc Yenosek. Ctpoenue
ckenera. Mepimeunas cuctema. Kak 3to padortaert. [IpunoxeHus: 2 CKeJISTHBIX
SHIMKJIONEANH; ISl YIUTENS - YPOKH, JIabopaTOpHbIE, 6 TECTOB C OTBETAMHU.
www.biodan.narod.ru - "buo/lan" - buosnorus ot Jauel. HoBocTH 1 0030p5I 110
ounonoruu, sxKosiorun. [Ipodiemsr u Teopuu. EcTh TeMaTHueckre BHITYCKH,
¢doToranepen, OMorpapuu BEIUKUX YUEHBIX, CIIELCIOBAPb.
www.bio.1september.ru - ais yuureneii "S uay Ha ypok buosoruu". Ctatbu 1o:
boranuke, 3oonoruu, buonorun - Uenosek, OOmieii Onojiornu, DKOJIOTHH.
www.bio.1september.ru - razera "buosorusa" (Mex 1y BBIX0JIOM 0YEPEITHOTO
HOMEpa Ta3eThl U MOSBICHUEM TOJIHOTEKCTOBON BEPCHM HOMEpa Ha caiTe
YCTaHOBJICH T'0JIOBOM WHTEPBA)

www.kozlenkoa.narod.ru - Dror caiit Kosnenko A.T'. - npernoaaBarens u ajis
nperoaaBaTelieH, I TeX, KTO YUUTCS CaM U YUUT JAPYTUX; OIHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XMMHH, APYTUM MIPEIMETaM - ¢ MTOMOIILIO
KomIibtoTepa u MHTepHer.

WWW.NSU.ru BroJsiorust B Bormpocax 1 0TBeTaX - yu4eHbIe HOBOCHOHUPCKOTO
AkazeMropojika OTBE4aroT Ha BOMPOCHI CTAPIIEKIACCHUKOB.

www.websib.ru - pazaen "buonorus" HoBocubupckoit 00pa3oBaTeIbHOM CETH.
[Tonbopka MaTepHUaIOB U CCHLIOK (MMPOrPaMMBI, IPOCKTHI, MATEPHAIIBI Y YPOKY,
aOUTypUEHTY).

www.nrc.edu.ru - "Brosnornyeckas kapTuHa Mupa" - pas3ies SJIeKTPOHHOTO
yueOHuka "KoHuenuuu coBpeMeHHoro ecrectBo3Hanus". Konuenuuu

MPOUCXOKICHHUS )KU3HU U Teopuu 3Bomtonnu. (Ilepexos no ccblike BHU3Y



"Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xxuBotHbIe" Kak
sHiukIoneaus. (O6bvem uHdopmaru Brevariser.) Beiopats OykBy, OTKpoeTcs
CTpaHMIIA C IBYMS OOJBIITUMU KOJIOHKaMU Ha3BaHWi: Pactenus u JKuBoTHBIE.
Bri6upaem mo Ha3BaHUIO - OTKPBIBAETCS ONMCcaHue u (oTo.

www.filin.vn.ua - "®unun" - WITFOCTPUPOBAHHAS SHIIUKIONEAHS )KUBOTHBIX. K
COYKaJICHUIO HE BCE pa3zienbl roToBbl. Onucanus u poTtorpaduu.
www.nasekomie.h10.ru "Hacexomsbie" O HACEKOMBIX IS IIIKOJIBHUKOB -

OIMMCaHUC OCHOBHBLIX BUI0OB, pPUCYHKH.
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