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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mporpamMMbl 1O OHOJOTUU TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COJEpKaHMs, pe3yJbTaTOB OOyYeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenuguke 6MOIOTUH, €€ 3HAUEHUH B MO3HAHUU KMUBOUM MPUPOJBI U 0OECIICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu JaéT MpeacTaBieHUE O Lensux, 00 oomen
CTpaTeruu OOy4YeHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», omnpenensier 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpelelieHue I0 pasjeiraM U Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMarepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKA 00pa30BaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamme 1o OuoiiormM TakKe YYUTHIBAIOTCA TpeOoBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTH/Y4eOHBIX JCHCTBUN 00Yy4alolUXCsl IO OCBOCHUIO COJEPKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme o 6unonoruu (10—11 kmacchl, 6a30BbI ypOBEHB) peaan3oBaH
NPUHIIMIT TPEEeMCTBEHHOCTH B W3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
IPOCMATPUBAETCA HANPABICHHOCTh HA PAa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JINYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPECTABICHUI O 3J0pOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarollled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ M3ydeHHEM OOIEOMOIOTHYECKHX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOrpaMMe MO OMOJOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS MPUKJIAIHBIX 33]a4, B
TOM 4HCJIe: NMPOQUIAKTUKH HACJIEICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
TFE€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIECHHS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHaiausa
BJIUSHUSL XO3SIMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MNPUPOJHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOTro mpeamera «bHoJorus» MpPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpenanonaraer (GopMuUpoBaHHE Yy  OOydaroUIuXxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHsS 3aHMMAET BAXKHOE
Mecto. Ona obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00oOUIaeT 3HAHUSA O KUBOM mpupone, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIMH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POpMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOI0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTHSA UMEET TaKKe JUIsl pelIeHUs] BOCIIMTATEIbHBIX
M pPa3BUBAIONIMX 3a/Jady CpeAHero oOlmero o0pa3oBaHUs, COLMATU3ALMH
oOyuaromuxcs. M3ydyenune 6monorun oOecneynBaeT yCJIOBHUS Il (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUA O MpeAHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAaHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouosnoruu.

Ot60p conepkanust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KyJIbTYpOCOOOpPa3HOrO0 MOJXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBAaTHOE IIOBEICHUE
YeJ0BEKa B OKpY’Kalollledl MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TpaKTUYecKoil aesrenbHocTH. Oco00e MecTo B 3TOW cHUCTEME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KAaHUsA, KOTOPHIE CIyKaT OCHOBOM i1 (pOPMUPOBAHUS
MPEJCTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro 00pa3oBaHuUs.

CtpykTypupoBaHHE COAEp)KaHUS Yy4eOHOTO Marepuaja B Iporpamme IIo
OMOJIOrMHM OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTonbl
Hay4yHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHMS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Henb m3yuenus yudeOHoro npenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUH B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeameta «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONUMUCS CHUCTEMBbl 3HAHUU O OHOJIOTHYECKHUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
Uit OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAy4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 ypOBHSI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydarmuXcs MO3HABATEIbHBIX, MHTCIUICKTYyAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TOAXOJOB K HU3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Yy OOydYaromuxcsi oOIed KyJabTyphl, (YHKIIHMOHAIHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpHU
U3y4eHUU OWOJIOTHH;

dbopmMupoBaHue y OOyYalOIMXCS YMEGHHN WILTIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOoBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOCKJIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEIOBEKOM >KUBOM
MPUPObI, HEOOXOIMMOCTH O€PEKHOTO OTHOILICHUS K HEM, COOTIOICHUS STUUYECKUX
HOPM IpU MPOBEACHUHU OMOJIOTHUYECKUX UCCIICTOBAHUM;

OCO3HAHUE IIEHHOCTH OMOJIOTUYECKUX 3HAHUW JJIsI TOBBIIMICHUS YPOBHS
AKOJIOTHYECKOM KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

OPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHUUM B MOBCEIHEBHOU KU3HU
JUJI OLIEHKH MOCJEJICTBUM CBOEH JESITEIbHOCTH MO OTHOIICHUIO K OKPYXKAIOLIECH
cpene, COOCTBEHHOMY  3JI0POBBIO, OOOCHOBAaHHWE H  COOJIIOJICHHUE  Mep
npoduakTUKy 3a00IeBaHUH.

B cucreme cpennero obOmero oOpazoBanus «bwonorums», m3ydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOISAIINM B
COCTaB MpeAMETHOM 00JacTh « ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



Jns  wu3ydenuss Ouonorun Ha ©0a30BOM ypOBHE CpeIHEro 0OIIero
oOpazoBanus oTBoAUTCS 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Henento), B 11
kimacce — 34 gaca (1 gac B He/eIi0).



COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (GopMHUPOBAaHUM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metoasl MO3HaHUS HKUBOW TpUPOABl  (HAOIIOJEHUE, OSKCIEPUMEHT,
omHucaHue, U3MEpeHue, Kiaccupukaius, MOJCIUPOBAHUE, CTaTUCTHYECKAsI
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

[Toptpeter: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u .
Kpuk.

Tabnuiel u cxeMbl: «MeToAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Tpaktuueckass pabora Ne 1. «Vcmosbp3oBaHue pa3IUYHBIX METOJOB TPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U MX OPTraHU3AIHUSA.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpeaMET HU3Y4YEHHUS OHOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CpoiictBa OuocucteM U HX pazHooOpazue. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJSIDHBIM,  KJIETOYHBIM,  TKAHEBbIH,  OpPraHU3MCHHBIMH,
MO YJIAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOT€OIEHOTUIECKHUI), OMOChepHBIil.

JdeMoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIC TPU3HAKH JKU3HUY, «YPOBHU OpraHU3aLUU
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIIETKUM. XHUMHYECKUE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIIMM BOJABl M MHUHEpPAJIbHBIX BEUIECTB B KieTke. llogaepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
Hes3amennmMble 1 3aMEHUMbBIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouonormyeckue kartanuzatopbl. CrtpoeHue ¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Buramussbl.
Otnnuus pepMEHTOB OT HEOPTaHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (THIOK03a, pudo3a ©  Je30KCHpuO03a),
aucaxapuabl  (caxaposa, JakTo3a) M ToJiMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esioI03a). buonornvyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnuuepuasl, Gochonunuasl, crepouabl. [ uapoduIEHO-
ruapopoOHble cBoilicTBa. buonormueckue ¢GyHkuun JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xucnmotel: JIHK wu PHK. Hyxneotuasl — MoOHOMEpBI
Hyki1enHoBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronoruss — Hayka o Kietke. Kierounas Teopus — MpuMep
B3aUMOJICHCTBUS WJeH U (AKTOB B HAYyYHOM TMO3HAHMHM. MeToAbl H3y4deHUs
KJIETKH.

Knerka kak wnenoctHas »uBas cucrema. OOmmMe NpU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckmii ammapar,
cucTemMa CUHTe3a Oerka.

Tunsl KJIETOK: JyKapuoTHuYecKass W mpokapuoruudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTudeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, ITTIMKOKAINKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiictBa U GpyHkiuu. [lutomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHJPUH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHIApUH W TuiacTud. Bunbl tmactua. HememOpanHbIe
OpraHOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsTopHbId LeHTp kieTku. CTpoeHue sapa: sjuepHas 000J0UKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneitaen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B  HEXUBOU
npupozae», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmuupl u cxembl: «llepuonnueckas Tabauna XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «brocuHTe3 6enkay, «CTpoeHHne MOJICKYIIbI OENIKa,



«Ctpoenue pepmenta», «Hyknennossie kucinotel. JJHK», «CTpoeHrne MoneKybl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKNY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpYyIOBaHHUE [UIsl MPOBEACHUS
HaOJIIOJICHUM, HW3MEPEHUM, DSKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUue PadoThbI:

Jlaboparopnass pab6ora Ne 1. «l3ydyeHue KaTaqTUTUYECKOW AaKTUBHOCTHU
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabora Ne 2. «M3yueHue cTpoeHHs] KIETOK pPAaCTCHHI,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHUCAHUE».

Tema 4. ) KuzHenesiTeJIbHOCTh KJIETKH.

OO6MeH BemecTB, WM MeTa00I3M. ACCUMIIIAIINS (TIJTACTUYECKUN OOMEH) U
JUCCUMIISIITUSL  (SHEPreTUYECKUl OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOoHBIN 1 TeTepoTpodHbIA. Potk pepmenToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas a3l (orocunresa. Peaxiuu
doTocunTe3a. IhPekTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCUHTE3UpYIolIe 0akTepuu. 3HaUeHUE XeMOCHUHTE3a sl
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaciiemieHue BEIIECTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro 0OMeHa.

Peakniun wmatpuyHoro cuHTe3a. ['eHetmyeckas wuHbpopmarus u JIHK.
Peanuzanmst reHeTmdeckoil mHMOpMAnMu B KIETKE. | €HETUYECKHH KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancnsiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanume amuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknetounsie GpopMmbl xku3HU — BUpycChl. McTopust otkpeitust Bupycos (. H.
NBanoBckuit). OCOOEGHHOCTH CTPOEHHUSI U IKU3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHui, >KMBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE



Bupycamu. Bupyc ummynonedunmura yenoseka (BMIYU) — BozOyautens CIIM/a.
OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00J1€BaHMUIA.

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «Tunbl nutanus», «Metadbomuzmy, «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunre3», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUPOBaHHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbIM nukin Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenune JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTKn», Moaesb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1ukn, wiM KU3HEHHBIM WK KieTku. WHTepdaza U MuUTo3.
[Tpormecchl, mpotekaronue B uHTepdasze. Perukarnus — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JIunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHN3MOB.

Jenenue knetku — muto3. Ctaguum muto3a. [Ipoueccel, mpoucxonsimue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKU CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecriosioe U mosioBoe. Bubl 6ecronoro
Pa3MHOXKEHUS: JE€JICHUE HAJIBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpraHW3MOB, €r0 3HAYEHHUE JIJIs1 CENEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT O€CIIOI0TO.

Meiio3. Ctaguu meito3a. IIpoueccsl, npoucxonsiye Ha CTaausix Meio3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

'ameTtorenes — mporecc 0Opa3oBaHUS TMOJIOBBIX KIETOK Y JKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3oBaHHE W PA3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pPa3BUTHE
(omOpuorenes). JTambl YMOPHUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TPsIMOE, HENpsAMoe (JIu4uHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacreHnii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl U cxeMbl: «@POpMbI Pa3MHOXKEHHUST OpPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BerertaTuBHOe pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAsmoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
yeoBeKka», «OCHOBHBIE CTAIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOT, MUKpPOTIpENapaThl «CrnepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «Kapuokuues B KieTKax
KOpEIllKa JyKa», MarHuTHas MoOJeib-anruiukanus «JlegeHue KIeTKu», MOJENb
JIHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

Jlaboparopnast pa6ota Ne 3. «HabGnrogenue muTo3a B KIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlabopatopHast pab6otra No 4. «M3ydeHue CTpOeHHsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTh M MI3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3agmaum reHetuku. Vcropus pas3Buths TreHETUKH. Poib
[IUTOJIOTUU U SMOPHOJIOTUM B CTAaHOBJICHHHM Te€HETUKHU. Bkmam poccuilckux u
3apyOeKHBIX  Y4€HBIX B pa3BUTUE  TEHETUKA.  MeTonbl  TE€HETUKH
(ruOpUI0IOTHICCKHH, UTOTCHETUYECKH, MOJIEKYJISIPHO-T€HETUUECKHUI ).
OcCHOBHbBIE T€HETHYECKHE MOHATHUS. ['eHeTnueckass CUMBOJMKA, UCIOJIb3yeMas B
CXeMax CKpEelIMBaHUMU.

3aKOHOMEPHOCTH HACJIEIOBAHMS MPU3HAKOB, yCTaHOBJIEHHbIE ['. Menaenem.
MoHOruOpUIHOE CKpelIUBaHUE. 3aKOH €IMHO0-00pa3us TUOpUJIOB TIEPBOIO
nokoneHus. IlpaBuno goMuUHHpOBaHHS. 3aKOH pACIICIUICHHS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniMBaHUE. 3aKOH  HE3aBHUCHUMOTO  HACIeJOBaHUS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyoniee ckpemuBanue. Mcnonb30BaHNE aHATU3UPYIOLIETO CKPENIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneqoBaHWe mnpu3HakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuerieHus reHOB B PE3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTHUeCKHnE KapThl.



I'enetrnka mona. XpoMOCOMHOE ONpEAEIEHUE Moja. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLIETIJICHHBIX C MOJIOM.

N3MeHYHUBOCTS. Bunpl W3MEHYMBOCTH: HEHACJICICTBCHHAS u
HaclieACTBeHHass. Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTUKa MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuanumoHHbBI psig u
BapuanMoHHass kpuBas. Hopma peaknuu npuszHaka. KoJnuecTBEeHHBIE U
KaueCTBEHHbIE MPU3HAKKM U UX HOpMa peakiuu. CBoicTBa MOAUGPUKAIMOHHON
M3MCHUYMBOCTH.

HacnencrBenHasi, WM TeHOTHIIMYECKas, W3MEHYMBOCTH. KomOMHATHBHAS
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMoHHAasi U3BMeHYUBOCTh. Kiaccudukanusi MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTalnuid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSA0B B HAcHAeACTBEHHOU n3MenunBocty H. Y. BaBunosga.

BhesnepHast HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKU
YyeJIOBEKa: F'eHEaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE TUYECKUM. CoBpeMeHHOE OmpeeICHUE TeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[111P-anamm3a. HacnenctBennbie 3a0ojieBaHUsS 4YeJOBEKAa: TICHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTnueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIE KiIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TCHETHISCKUX
Oose3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETHICCKUX 3a00JIeBaHUH YeJIOBEKa.

JdeMoHcTpanum:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmumer w  cxembl:  «MOHOTHOpHJIHOE  CKpEIIMBAaHHUE M €T0
IIUTOTCHETUYECKAasE OCHOBa», «3aKOH paCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  rameT»,  «JlurubpugHoe  CKpelIuBaHUE»,
«uTomorudyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIencTBUE AJIENIBHBIX TE€HOB», «l'eHeTndecknue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CLHEIUIEHHOTO C TMoJIoM», «KapuoTumbl 4YenoBEKa W JKUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAsS H3MEHUIHBOCTD.

OOGopynoBaHue: MOJEIHU-aNIIMKAIIUK «MOHOTHOPHUIHOE CKPEIIMBAHHE,
«Henonnoe nomunHupoBaHuey», «Jurubpuanoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pad6ota Ne 6. «M3yueHue MoaupuKaiMOHHON N3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas padota Ne 7. «AHanu3 myTaruil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHaiu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpoLecC. 3apOKACHUE CENEKINH U TOMECTHKALHS.
Yuenne H. W. BaBuioBa 0 MeHTpax NPOUCXOXKACHUS W MHOT000pas3us
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METO/bI CEJICKIIMU. MacCOBBIN U UHIUBUAYAJIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywuctas nuHug. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanéunas rtulOpuausanus u e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIIOUAOB. JIOCTMKEHUS CENeKIUH PpACTEHUM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAash WH)KEHEpHUs. DTalbl
co3nanuss pexomOmHaHTHOW JIHK wu TpaHcreHHeix opranu3moB. KieTouHas
nHxeHepus. Knertounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOAYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmutet 1 cxembl: kapta «lIeHTpBI TPOUCXOXIEHUS W MHOTO00pa3ms
KyJbTYPHBIX pacTteHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «COpTa KYyJIbTYpPHBIX
pacreHuity, «OtmanéHras ruopuansanus», «Padotel akagemuka M. @. MBanosay,
«llonmummonaus», «OObEeKTh OuOTEXHOJNOTUWY», «KileTouHble KyabTypbl U
KJIOHMpOBaHUe», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

OGopynoBaHue: MYJISDKM IUIOJIOB U KOPHEIUIOJOB JUKUX (GoOpM U
KyJbTYPHBIX COPTOB pacTeHul, repOapuii «CelbCKOX035IUCTBEHHBIE PACTCHUSY.



JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Okckypcuss «OCHOBHBIE METOJBl M JTOCTHKECHMSI CEJEKIMM PACTEHHU M
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIBHBIM  YYacCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanochIku BO3HMKHOBEHHUSI HBOJIOIMOHHOW TEOPUHU. IBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusiHME SBOMIONIMOHHONW TEOPUU HA Pa3BUTHUE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BOJOUMU. [lameoHTONIOrMYECKUE: MOCIEI0BATENLHOCTh
MOSIBJICHUST BUJOB B TMaJ@OHTOJIOTHYECKOM JICTONUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOTIOTHYECKUE: CXOJCTBA W pa3IMuusg SMOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHU3MOB.

OpomrormonHass Teopust Y. [lapBuna. IlpeanochUikM BO3HHUKHOBEHHS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpeAenEHHas N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Boironuu (CTI) u €€ 0OCHOBHBIE MOIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak e1TMHUIA BUIa U 3BOJIIOLIUH.

JIBmxymue cuiibl ((hakTophl) SBOJIOIMK BUIIOB B MpUpojae. MyTallmOHHBIN
npoiecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI U Jpeud
reHoB. V30511 U MUTpanusi.

EctectBennsiii orOop — Hampapistomuid (akrop sBomonuud. Dopmbl
€CTECTBEHHOr0 0TOOpA.

[TprcniocoOIeHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Boiionuu. [Ipumepst
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumoobOpazoBamme. Kpurepunm Buma. OcHOBHBIE  (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. Dopmel  dBomonmu:  GUIETHYECKAs, JUBEPreHTHA,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT HecnenUanIu3UpoBaHHbIX NpeakoB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAs paualus.

JdeMoHCcTpanum:



[Toptpersr: K. JIunnen, X. b. Jlamapk, Y. Japeun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkenb, . Mroiep, A. H. Ceepuios.

Tabmuuel u cxembl: «Pa3Butue opraHmyeckoro wmupa Ha 3emiey,
«3apoblllid TTO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue COpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «IlomysAamum, «MyTanuoHHas
M3MEHUYUBOCTH», «ApoMopdossl», «WUamoamanrauum», «OOmas aereHepanus»,
«/IBmkymue cwisl sBomonun», «Kapra-cxema wMapmpyrta nytemectsus Y.
Hapsunay, «boprba 3a cymectBoBanue», «lIprucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpaduyeckoe Bug000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMHU OKPACKH,
HAOOp MJIOOB M ceMsH, Koyekuus «lIpumepbl 3alMTHBIX MPUCTIOCOONEHUHN Yy
KUBOTHBIX», MOJieNb «OCHOBHbIE HAMpPABJICHHS SBOIIOLUUNY», 00bEMHAS MOJENb
«CTpoeHHUE TOJTOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, koiekuus «DopMbl COXPaHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojaenp ammukanus «llepekpéct
XpOMOCOM», BIaxHble TnpemnapaTel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYUIKA», MUKporpenapaT «/Ipo3oduna» (Hopma, myranuu (Gopmbl KpbUIbEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(OJIOTHUECCKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «OnucaHnue MpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOXKIACHUU XKU3HU. HayuHble TUnoTe3bl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEPMHUS. XUMHUYECKas
3BONIIOLMUS. AOHOTeHHBI CUHTE3 OpPraHMYECKHMX BEIIECTB W3 HEOPraHUYECKHUX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3Boou. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HHMKHOBEHHME IIPOTOKJIETKH. lIepBrple KIETKM M HMX 3BOIIOLUA.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie Mo 3pam u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas »pbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPHUHUCKUM, JEBOHCKU, KAMEHHOYTOJIbHBIA, IEPMCKHU .

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 3pa u €€ mnepuoAbl: NAJCOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIIMMAaTa U I'EOJIOTMYECKUX MporeccoB. OCHOBHBIE 3TaIlbl
ABOJIOLMHM PACTUTEIBHOTO M KUBOTHOTO MuUpa. ApomMopdo3bl y pacTeHHl U
KUBOTHBIX. [losiBlIeHUE, pacuBET U BRIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYEeCKOrO0 MHpa Kak OTpakeHHE 3BOJIOUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMUS YeI0BEKA. AHTPOIIOJOTHS KAaK Hayka. Pa3BuTue npeacraBiieHUM
O IPOUCXOXKIEHUU 4eJIoBeKa. MeTronbl u3ydyeHus aHTpornoreHe3a. Cxoactsa u
pa3ynyus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

HBuwxymue  cuibl  (dakTopel) — aHTpornorenesa.  HacneactBenHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIIEecCTBEeHHbI 00pa3 >KU3HH,
U3TOTOBJICHUE OPYAUN TPYyAa, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaIMM Y BETBU HBOJIIOLIUY YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YenmoBek
pasyMHblii. Haxoaku HCKOmaeMbIX OCTATKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIAHSL.

YenoBeueckne packl. OCHOBHBbIE  OOJNBIIME  pachl:  €BPOICOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajiouMjHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSM CYIIECTBOBAHMS. EJNMHCTBO 4eI0BEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnmuuel u cxeMmbl: «Bo3HukHoBeHne COJIHEUHOH cuCTeMBI», «Pa3Burue
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHUE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKAa W YeJIOBEKOOOpa3HBIX
o0e3psin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJOoBeKay», «/lpeBHeumme noan», «pesHue mroan», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pace».

O6GopynoBsanue:  Mmyimspku — «IIpowcxoxkaeHue — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJblla, KPOMAHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnua, KOJUICKIUsa «DopMbl
COXPaHHOCTU MCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast padora Ne 1. «M3yueHne UCKONMAaeMbIX OCTAaTKOB PACTECHUN U
KUBOTHBIX B KOJUICKIIHASIX).



DKcKypeus «IBOJIOLHS OPraHUYeCcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIUeCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

OKOJIOTMSl KaKk HayKa. 3ajadyd M pas3lgesbl  dKOJIOTMH. MeToabl
DKOJIOTUYECKUX MCCIIEIOBAHUN. ODKOJOTHMYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YEJI0BEKA.

Cpenpl oOuUTaHUs OPraHU3MOB: BOJIHAs, Ha3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonorunyeckue ¢akropsl. Kiaccupukanus >KoNOrudyeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOrMYEeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (HhakTopbl: CBET, TEMIEPATYPA, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnyeckue  dakropsl.  Buasl  OMOTMYECKHX ~ B3aMMOJCHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomnepaius,
MyTyalau3M, KOMMEHCadu3M (KBapTUPAHCTBO, HaXJI€OHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU mnomyasiuud. (OCHOBHBIE IOKa3aTENH
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbH, IPHUPOCT,
murpanus. J[mHaMuKa YuCICHHOCTH MONYJISIUUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, D. ['ekkens.

Tabnuuer u cxembl: kapta «lIpuponnsie 30861 3eMiuy», «Cpeabl 0OUTaHUS
opranu3moBy», «®oronepuoauzm», «llonymanum», «3aKOHOMEPHOCTH poOCTa
YHCJIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memmy.

JlabopaTopHble H NpaKkTHYecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdonorndeckrne 0COOEHHOCTH PAaCTCHHM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «Brnusiare cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckass pabora No 2. «llomcu€r MIOTHOCTH TOMYJALMN pPa3HBIX
BUJIOB PACTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opranm3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHIOBasi,
MPOCTPAHCTBEHHasl, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3u B
OHoLIEHO3E.



DKoJioruyeckne cuctembl (dKocucteMbl). llonstTue 00 »skocucTteMe u
ouoreorieHoze. DYHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, peaylleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckue (nmUuIeBbIE) YPOBHM 3KOCUCTEMBI. [luileBble LENU U CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHYECKHE
NUpamMubl: TPOAYKUMH, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTH, cCaMoperyJisinus, pazsurue. CyKieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHUCTEMA XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE  JKOCUCTEMBI.  ATpO3KOCHCTEMBL. Y POOIKOCUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak @akrop ycroilunBocTH 3kocucTeM. CoxpaHeHue
OMOJOTMYECKOT0 pazHooOpa3us Ha 3eMIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['paHuIlpl, cOCTaB U CTPYKTypa
ouochepnl. KuBoe BemectBo u ero Qyaknuu. OcobeHHOocTH OHOcPepsl Kak
riobabHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoThs! BemecTB 1 OMOre0XUMUUYECKUE ITUKIIBI AJIEMEHTOB (yriaepo/a,
azora). 30HabHOCTh Onochepsl. OCHOBHBIC OMOMBI CYIIIH.

UenoBeuectBo B Oumochepe 3emin. AHTPOINOIeHHbIE WM3MCHECHHS B
ouocdepe. ['odanbHBIC SKOJIOTUIECKUE MPOOIEMBI.

CocylecTBOBaHuE MIPUPOIBI u YeJI0BEUYECTRA. Coxpanenue
Omopa3zHooOpasus KaKk OCHOBA YCTOMUMBOCTH Ouocdeprl. OCHOBA pallMOHAIBHOTO
yOpaBl€HUs MPUPOAHBIMU pECypcaMHM M UX HCHOJb30BaHHE. JlocTHKeHUs
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnajackuid.

Tabmumer u cxembl: «[lumesrbie nenu», «buoreHo3: cocraB u CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu mnutaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO JIECay», « IKOCUCTEMA
XBOWMHOrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS HA Opupody», «Baxuelmme HMCTOYHHKH
3arpsA3HEHUs] BO3/yXa M TPYHTOBBIX BOA», «llouBa — BakHelIllasi cOCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeiii 3¢ dexTy, «DakTophl
pPaIMOAaKTHBHOTO 3arps3HeHust Ouochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xu3Hu B Oumocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojenb-anmaukanus «TunuyHeie OUOLEHO3b», repdapuit
«PactuTenpHble cOO0OIIECTBaY, KoeKiun «buorenosy», «Bpeaurenn BaxxHeHIIINX



CEIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu U KOJUJIEKIMH pAcTeHUH W
JKUBOTHBIX, IIPUHAIIECKAILUE K PAa3HBIM JKOJIOTMYECKUM TIpyIIlaM OJHOI'O BHJA,
Kpacnas xnura Poccuiickoit ®epepannu, H300paKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAIMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHUYHOCTHBIX PE3yJbTATOB OCBOCHUSA Mpeamera «buomorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHKHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEKIACHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE HSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC PE3yIbTaThl OCBOCHUS MpeaMeTa «bHOoJIOrus» NOCTUTAIOTCS B
€IUHCTBE YYeOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COITMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MMATPUOTHU3MA,
YBOKEHUSA K 3aKOHY M IPABOIMOPAJIKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIXsIM MHOTOHAMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pPE3ynbTaThl OCBOEHHS Yyd4eOHOro mpenmera «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, pacHIMpeHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCHHUTATEIbHOM JIEATSILHOCTH, B TOM UHMCJIC B YaCTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMU 00Yy4YaIONIETOCsS KaK aKTUBHOTO
1 OTBETCTBEHHOI'O YJICHA POCCUUCKOT0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX NpaB M O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON NEATEIbHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNIATh COOCTBEHHYIO TMO3UIMI0O 110 OTHOIIECHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B MPOILECCE COBMECTHOTO BBIMOJIHEHHUS
y4eOHBIX, TI03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOMU IPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunoi, ropmoctu 3a cBOM Kpau, CBOK PoawHy, CBOW S3BIK U KYJIBTYPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACIEIUI0 U NaMITHUKAM
OpPUPOJbI, AOCTHKEHUSIM Poccuum B HayKe, UCKYCCTBE, CIOPTE, TEXHOJIOTHSX,
Tpyne,

CIIOCOOHOCTh OILIEHMBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHHUS 3HAUYCHHUA OWOJOTMM B TO3HAHUHU 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3ammure OTedyecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE YXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJWTENSAM, CO3/IaHUIO CEMBH Ha
OCHOBE OCO3HAHHOTO NPHHATHS LEHHOCTEW CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaauuusMH Hapo1oB Poccnu;

4) 3cTeTHYEeCKOro BOCIIMTAHMS:



ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢duzuveckoro BocnuTaHus, GOpMHUPOBAHUS KYJIbLTYPbI 310POBbS H
IMOIMOHATBHOTO 0JIArONOJIy Y Hs:

NOHUMAHUE W peanu3alusi 3J0pOBOTO U 0Oe30macHoro obpasa KU3HU
(3mopoBoe  TUTaHUE, COOJIIOJCHUE THUTHMEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MCUXUUECKOMY 3710POBbIO;

NMOHUMAHUE IIEHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U KOJUIEKTUBHOIO
0€301acCHOT0 MOBEJACHUS B CUTYAIMX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCJICICTBUN U HEMPUATHS BPEIHBIX MPUBBIUCK (YHMOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

TOTOBHOCTh K AKTHUBHOM [EATEIBHOCTH TEXHOJIOTMYECKOW M COIMAIbHOMN
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpPEC K Pa3IMYHbIM chepaM MpoPecCHOHATBHON JesSTENbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O M CaMOOOpPa30BaHMIO Ha
MPOTSHKEHU U BCEU )KU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHOUIEHHWE K NPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

NOBBIIICHUE YPOBHS HKOJOTUYECKON KYJIbTYypbl: HPHOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXKHBIX TIOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHHUE TJ00ANBHOTO XapakTepa SKOJOTHYECKUX MPoOJeM U MyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpPUOOpETaeMble TMPU H3YyYEHUU OHOIOTHUU
3HAHWSI W YMEHUS TPU PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
3KocHuCcTeM, Orochepsl);



AKTMBHOE HENPUATUE JICMCTBUM, MPUHOCAIIMX BpEH  OKPYKaOLIEU
MPUPOJIHON cpejlie, YMEHHUE MPOTHO3UPOBATh HEOJIAroNpUSTHBIE KOJIOTHYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYUE  PA3BUTOTO  JKOJOTMYECKOTO  MBIIUJICHHS,  HKOJOTMYECKOU
KYJbTYpbl, OIBITAa JCSATEILHOCTH HKOJOTMYECKON HAIMPABICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSI MU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUECKON JMEATEIbHOCTH YKOJIOTHUUECKOM
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATENBCKOM KYJIbTYpPhl KaK CpeJCTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTO3HAHUS MUPA;

NMOHUMaHUE crHenuduKd OWOJOTMM KaK HayKh, OCO3HaHHS €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHMs TPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJII COBPEMEHHOW HUBHIIM3AIUU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, TOMCKA MyTel BBIXOJAa U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TOJYYCHHUH OHOJIOTHUECKHX 3HAHMM B IIEJSIX
MOBBINIEHUSI OO KYyJIbTYpbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOYYarOMMXCs, (HOPMHUPYEMO
MIpU U3y4YEHUU OUOJIOTUH;

MOHUMAHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCTIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHHS SIBIICHUH OKPYXKAIOMIETO MHUPA U MPOUCXOASIINX B HEM U3MCHCHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIFHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peuieHus npooyieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAHUE ILIEHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U HCCJIEI0BATENIBCKYIO NESITEIbHOCTh HUHANBUAYAILHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMA MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHbie pe3yiabTaThl OCBOCHHS yueOHOro mpeameta «buonorus»
BKJIIOYAIOT: 3HAYUMbIEe JJi1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAayYHbIC MOHSATHUS, OTpaXkalollue
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (paKT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/OBaHNe,  HAOMIOJCHHEe,  W3MEpPEHHe, OKCIHEPUMEHT U JIPYTHX),
yHUBEpCaJbHbIe YyueOHble JEeUCTBUA (TI03HABATEJIbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmupoBaHue (G yHKIHMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMM OO0yYarouIuxcsi, CIOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJIbHBbIC ydeOHBbIC JCHCTBUS B
MT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPAMMBI CPEIHETO OOIIeTo
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

OBiagenue YHHUBepPCAIbHBIMH yuyeOHBIMH NMO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKue JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh  MpoOiIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TPH OCBOCHUHU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUpUKaAIIUA, 000OIICHUS ), PACKPHIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH ITIOHATHSIMH);

OTIPENENIATh ICIH JCATSIBPHOCTH, 3ajaBas IapaMeTpbl M KPUTEPHUH HUX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThl ICSTEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYCCKHE TTOHATHS ISl 0ObSCHCHHS (DAKTOB M SBIICHHMA
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHYECKHE PACCYKJICHHS (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

IPUMEHSTH CXEMHO-MO/IETbHBIE cpeacTBa  JUIA peACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a
TaKkKe  MPOTUBOPSYMH  pa3HOro  poja,  BBIIBICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;



pa3palaTbiBaTh MJIAaH PELICHUS MPOOJEMBbI ¢ YUETOM aHallu3a UMEIOLIUXCS
MaTepHATbHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JCATEIBHOCTH, OIEHUBATH COOTBETCTBHUE
PE3YJIBTATOB IEJISAM, OIICHUBATH PUCKH TTOCJICICTBUN IEATEIHPHOCTH;

KOOPJIMHUPOBATh W  BBIMIOJHATH PabOTy B  YCJIOBHSIX PEaTbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBHS,

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh ~ HAaBBIKAMM  YYCOHO-HCCJICIOBATEIBLCKOH M MPOCKTHOH
JeSATENBPHOCTH, HABBIKAMH pa3pelieHus MpooJieM, CTOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIC BHJBI JEATCIBHOCTH I10 TIOJYyYEHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, TNPEeoOpPa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUY€OHBIX U COIUATBHBIX IIPOCKTOB;

(dbopMHpOBATH HAYYHBIN THIT MBIIIUICHHSI, BIaIeTh HAYYHOW TEPMHHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSIMHU U METOJIaMH;

CTaBUTh M (QOopMyIHpOBaTH COOCTBEHHBIC 3aJaydl B 00pa30BaTEIbHOMN
JEeSTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelleHus, HaXOAWTh apryMEHThl JUIs JT0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJIYYCHHBbIE B XOJ€ PEIICHHUs 3a/ladyd  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIA TOUCK TEPEeHOcCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh MEPEHOCUTh 3HAHUS B TMO3HABATEIBHYIO U MPAKTHUYECKYIO 00JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJICU, MPEJIaraTh OPUTHMHAIBHBIC TOAXOAbl U PElICHUs,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HMCTOYHUKAX uWHOOpMarmu (TEKCTe
y4e0HOTO MOCOOUs, HAYYHO-TIOMYJIIPHOU JTUTepaType, OMOIOTUYECKUX CIOBAPIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITUIO Pa3IMYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;



dbopMynUpOBaTh 3aMPOCHl U MPUMEHSITh Pa3IMYHbIE METOJbl MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaLUU, HEOOXOAUMON ISl BBITIOJHEHUS! y4eOHBIX
3ajay;

NpuoOpeTaTh OMBIT HCIOJIB30BaHUA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIB30BaHUS PA3TUIHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANIbBHYIO  (OpMy  TpeACTaBICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKu, IUArpaMMBbl, TaOIHIIbl, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAy4YHBIA S3BIK B KAdyeCTBE CpEJACTBA NpU padoTe ¢
Ouosiorndeckor mHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKHUe 3HAKHM U CHUMBOJIBI, (OpMYJbI, aO0peBUATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  paclo3HaBaHWUA W 3alMUThl  WHQpOpMAaIuH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) o01enue:

OCYHIECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax IKU3HHU, AaKTUBHO
y4acTBOBAaTh B JHAJIOT€ WJIM JUCKYCCHM IO CYIIECTBY OOCYXIaeMOW TEMBI
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKIEHUS OTHOCUTEIHHO BBITTOJIHEHHUS
npenaraeMoin 3aa4u, yYuThIBaTh HHTEPECHI U COTJIACOBAHHOCTH MO3UIUN JPYTHX
YYaCTHUKOB JIUAJIOTA WU TUCKYCCHH);

pacmo3HaBaTh HEBepOalbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIECHUS W B3aUMOJICUCTBHSI, IOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHS C HCIOJIb30BAHHEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl AeATeJbHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHOMN
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aUMOCHCTBUS NP PEUICHUU yI4eOHOU 3a/1a4u;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JEHCTBUU C Y4ETOM OOIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0OT0 YieHa KOJUJIEKTHUBA;

MPUHUMATh 1I€IM COBMECTHOW  JIEATEIIbHOCTH, OpPraHU30BbIBaThH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAadye€CTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHHUKAa KOMAaHAbI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OIEHUBATh HWJEU C TO3UIMU HOBU3HHBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETUYECKOE IOBEJECHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY IeHCTBUSIMH:

1) camoopranuszanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUIsl BBIABICHUS MPOOJEeM M HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHUHA LEJIEBblE U CMBICIOBbBIE
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYINKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBBI0 OKPYKAIOIIHX;

CaMOCTOSITEIIbHO OCYHIECTBJISATH MO3HABATEIBHYIO JEATEIbHOCTD, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00Opa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEJILHO ~COCTAaBJIATh IUIAH pEIIeHUsT MpoOJeMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;

JieaTh OCO3HAHHBIA BBHIOOP, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHPOBAHUIO M TMPOSIBICHUIO IIMPOKOW JPYIUIUU B
pa3HBIX 00JIaCTSIX 3HAHWW, ITOCTOSHHO IIOBBHIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalllsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/JIETh HABbIKAMH  TO3HABATEJIBHON  pediekcur Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIEKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

YMETh OIIEHHWBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS] MO HX
CHUKEHUIO;

MPUHAMATh MOTHUBBI M apryMEHThl JPYIHMX MPHU aHaJIU3€ pPe3yJbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0ONA M IPYTIUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHThl JPYrUX NpU aHAIU3€ pPE3yJIbTaTOB
NeSATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pe3ynbraThl ocBoeHUs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamMera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUsAX, a TakKe B peallbHbIX
KU3HCHHBIX CUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpeameTrHbIe pe3ynbTaThl OCBOCHHS ydueOHOro npeamera «buonorus» ¢ 10
K1acce OJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUS, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JI0BEKA JJI PEIICHUS )KU3HECHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJIepkKaHUE OHOJOTUYECKUX TEPMHHOB U TOHSITHUMN:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OHOJOTHMYECKHME Teopur (KJIETO4Hasi, XPOMOCOMHas,
MyTallMOHHAs, UEHTpajbHasg JOrMa MOJEKYJsipHON Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuii H. . BaBunoBa), onpenensiTe IpaHUIIbI
UX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHUE BJIAJIETh METOIAMHU HAYYHOTO TTO3HAHUS B OMOJIOTMHU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHHE
OMOJOTUYECKOTO  OKCIEPUMEHTa,  BBIJABIDKCHHE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEIyEeMbIMU BEJIMYUHAMH, OOBSICHEHUE TMOIYyYEHHBIX
pPE3yIAbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
Jie’aTh BEIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIIECTBEHHbIE MTPU3HAKU BUPYCOB, KJIETOK MPOKApPHUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOJJOTBOPEHMSI, PA3MHOKEHHUS, WHANBUAYATbHOTO pPAa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJYYCHHbIC 3HAHUS A OOBSICHEHHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1 NIPUHATUSA NPAKTUUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeIbl0 oOecredeHuss Oe30MacHOCTH CBOETO 370POBbS M 310POBBS
OKPY’KaIOIIUX JIIOJIeH, COOMIOIEHISI HOPM TPAaMOTHOTO TTOBEJICHUS B OKPY KaIOIICH
NPUPOTHON Cpeae, MOHMMAaHHE HEOOXOIUMOCTH WCIIONB30BAHUS JOCTHKCHUH
COBpEMEHHOW  OHONOTMH U OMOTEeXHOJNOTUH  JUIS  PalMOHAIBLHOTO
PUPOIOTIONH30BAHHS,;

YMEHHE pemaTh JJIEMEHTApHbIe TeHETHYeCKHe 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKPEIIMBAHUE, CIETUVIEHHOE HACJIeJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIWBAHUS ISl TIPEJCKa3aHUs HACICJIOBAaHUS MPHU3HAKOB Yy
OpPTraHHU3MOB;

YMEHHE BBIMONHATH Ja00OpaTOpHbIE W TpaKTHYECKHe PabOTHI, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U J1a00paTOPHBIM 000PY0BAHHUEM;

YMEHHE KPHUTUYCCKH OICHUBAaTh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), ITUYECKHME aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO03[]aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIEHUS,
00001m1ass OMOIOrHYecKyr0 MHPOPMAIIUIO U3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh OHATUHWHBIN armapat OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI yueOHoro mpenmera «buonorus» ¢ 11
Klacce JOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOT'O
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPa M HAYYHOIO MHPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATBLHON
IPaMOTHOCTH YeJIOBEKa JUIsl PEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJACpNKAHHE OUOJOTUYECKHUX TEPMHUHOB M TOHSATHI:
BUJI, TIOMYJIALUS, TeHO(OH, 3BOIIONMS, ABWXKYIIUE CHIbI ((DaKTOPbI) 3BOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPTraHMW3MOB, BHJI000pa30BaHME, IKOJIOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYLUEHTHl, LEeMu MUTaHUs,
9KOJIOTHYECKasl MUpaMuJia, OMOTreorneHo3, onocdepa;

YMEHHE WH3/araTh OWOJIOTHYECKHEe Teopuu (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKash TEOpHUs OHBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU



(3apogpimeBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HAmpaBICHUN H
nyTtedt sBomoruun A. H. CeepuoBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEEISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJI€Th METOAMHU HAYYHOTO TO3HAHUS B OMOJOrUU: HAOJIIOIEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE ITOJYYCHHBIX
pPE3yJIBTaTOB, WCIIOJIb30BAaHHBIX HAyYHBIX MOHSITHH, TEOPUA W 3aKOHOB, YMEHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHUS OHOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MNPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOI0 OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JI€WCTBHSI SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaxX, aHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXUMUYECKHUX
IIUKJIOB B Ouocdepe;

YMCHHE MPUMEHSATH MOJIYYCHHBIC 3HAHUS ISl OOBSICHCHUS OHMOJIOTHYECCKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3/I0POBbS U 3/10POBBS
OKPYXAIOIIUX JIFO/IeH, COOMI0OIEHNsI HOPM IPAaMOTHOTO MOBEJICHUS B OKPY KaOIIEH
OPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH MCIOIB30BAHUS JTOCTHKEHHM
COBPEMEHHON OMOJIOTUU ISl pallUOHATBHOTO MPUPOIONIOIE30BAHUS;

YMEHHE peniaTh 3JIEMEHTApHbIE OMOJIOTMYECKUE 3a/1a4l, COCTABISTH CXEMBI
MEpEeHOCcAa BEIIECTB M SHEPTUU B SKOCUCTEMax (LIEMU MUTAHUS );

YMEHHE BBINOJIHATH JTA0OpAaTOpPHBIE W IPaKTHYECKHWe padoThI, COOIOAATh
npaBuia Ipu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE KPUTUYECKH OIICHWBATh M HHTEPIPETHUPOBATH HWHOOPMAIIIO
OMOJIOTUYECKOTO  COJEPKAaHUS, BKIIOUYAIONIYI0O TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MAacCOBOW MH(OpMAIUU, HAyYHO-TIOMYISIpHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC IMCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMoIOrMYecKyr0 WH(POpPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 buonorus xak Hayka. 2 0.5 brbnmorexa [TOK
https://m.edsoo.ru/7f41c292
bubmmoreka [{OK
2 JKuBbI€ CHUCTEMBI 1 KX OpraHu3alus. 1
https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHWMHUYECKUI COCTAB U CTPOEHUE KIIETKH. 8 1
https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK .
HBHCACATETLHOCTD TICTIH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHu3MOB. https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHM3MOB. ’ https://m.edsoo.ru/7f41¢292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUH. https://m.edsoo.ru/7f41¢292
bub6 K
8 PesepBHOE Bpems. 1 noamorexa O
https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 34 0 4




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIIMOHHAS OMOJIOTHSL. 9 1 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [JOK
3emute. ’ https://m.edsoo.ru/7f41cc74
3 Oprasn3Mel U OK aroras cpena 5 1 bubmorexa LOK
p pyKaomas cpea. https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M YKOJIOTTYECKUE CUCTEMBI. 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE Bpems. 2 Bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC

Ne KoaudecTBO 4acoB
DJIeKTPOHHBbIE HU(PPOBHIE

n/n Tema ypoka Konrpoabubie | IlpakTHyeck

Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI He padboTsbl
bubmmoreka [{OK

1 buonorus B cucreme Hayk. 1 https://m.edsoo.ru/863e6122

https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOU TPUPO/IBI.

) [IpakTnueckas padota Ne 1 «/cnons3oBanue 1 0.5 bubnuoreka [IOK
pas3uYHbIX METOAOB NIPU U3YYEHUU https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 0OBEKTOB.

3 buonoruueckue cuctemsl, MPOLECCHl U UX | bu6moreka [IOK
HU3YUYECHUE. https://m.edsoo.ru/863e6564

4 XuMu4ecKui cocTaB KiIeTku. Boja u | bubnuorexa [JOK
MUHEPAIIBHBIE COJIU. https://m.edsoo.ru/863e674e

5 benku. CoctaB u cTpoeHHE OCITKOB. 1 bubmorexa OK
https://m.edsoo.ru/863e6b72

DepMeHThl — OHOJIOTHYECKHE KaTaTu3aTophbl.

6 JlaGopaTtopnast padora Ne 1 «M3yueHue 1 0.5 bubnuoreka [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()epPMEHTOB (Ha https://m.edsoo.ru/863e6b72
MIpUMepe aMUIIa3bl WK KaTajaasbl)y.

7 VYriaepoasl. JIunuael. 1 Eubmiorexa HOK
https://m.eds00.ru/863e6870
bu6mmoreka [JOK

8 Hyxrennopic kucnoter. ATQ. ! https://m.edso0o.ru/863e6d5¢

9 Hcropus n METOBI N3ydEHUS KIIETKU. 1 bubnuoreka [IOK

Knerounas TCOpHsl.

https://m.edsoo.ru/863e6e88




10

Knetka kak 1iejioctHas )KuBasi CUCTEMA.

CtpoeHnue 3yKapuoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2 «3yuenue

bu6mmorexa [IOK

11 CTPOCHUS KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIPENapaTax U UX OMHCAHUE.

bubmmoreka [{OK

12 06 0 .

MCH BELIECTE I METADOTHEM https://m.edsoo.ru/863e766¢
bubmmoreka [{OK

13 o . X .

OTOCHITES. ACMOCHITES https://m.edsoo.ru/863e7c98

14 DHepreTuyeckuii oOMeH. Bu6amorexa [IOK

https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UK KIETKH. [eeHne KIeTKu.
Muros. JlabopaTopnas padota Ne 3
bu6mmoreka [IOK
15 «HaOmronenrne MuTO3a B KJIETKaX KOHUYUKA 0.5
https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIpenapaTax.

16 buocunTes 6enka. Peakuus maTpuaHOTO bubnuoreka [JOK
CHUHTE3A. https://m.edsoo.ru/863e796e

bu6mmoreka [JOK

17 T —0 0 .

PARCIHIA HOCHHTES betia https://m.edsoo.ru/863e796e
bu6 K
18 Hexknetounsie popmbl 5KM3HH — BUPYCHI. noamorexa O
https://m.edsoo0.ru/863e7540
bubnuoreka [JOK
19 DopMbI pa3MHOKEHUS OPraHU3MOB. https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K

20 Meiios. nommoreka 11O

https://m.edsoo.ru/863e7f4a

21 OO6pa3zoBaHue 1 pa3BUTHE MOJOBBIX KIETOK. 0.5 bubnuorexa [IOK




OmnonotBopenue. JlabopatopHast padora Ne 4

«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIIPEIapaTax».

https://m.edsoo.ru/863e81b6

bu6mmoreka [IOK
22 WNHuBuayanbHOE pa3BUTUE OPraHU3MOB.
https://m.edsoo.ru/863e8436

” I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubnuorexa [JOK
U3MEHYUBOCTH. https://m.edsoo.ru/863e86{2

24 3aKOHOMEPHOCTH HACIIEIOBAHUS TTPU3HAKOB. bubnuotexa [JOK
MonorudpuaHoe cKpeluBaHue. https://m.edsoo.ru/863e8878

)5 JuruGpuHoe ckperuBaHue. 3aKoH bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAaHUSA IPU3HAKOB. https://m.edsoo.ru/863e89a4
CueruieHHOE HaclieZJoOBaHUE MTPU3HAKOB.

JlaboparopHas pabota Ne 5 «3yuenue
patopiiaip i bu6mmoreka [IOK
26 pe3ynbTaTOB MOHOTHOPHIHOTO 1 0.5
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUS Y IPO30(HUIIBI
Ha FOTOBBIX MUKpPOIIpENapaTaxy.

7 I'eneruka nona. HacnenoBanue npu3HaKoB, bubnuoreka [IOK
CLICIICHHBIX C IIOJIOM. https://m.edsoo.ru/863e8c60
N3menunBocTes. Henacnencreennas
M3MEHYUBOCTh. JJaboparopHas paboTta Ne 6

. bu6mmoreka [JOK
28 «M3yuenne MoupUKaImOHHOM 0.5
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BapUALIMOHHOTO
psAlla 1 BapUallMOHHOW KPUBOMY.
HacneacrBenHass U3MEHUYMBOCTD.

29 JlaGopatopHas pabora Ne 7 «AHanu3 0.5 bubnuorexa [IOK
MyTalui y 1po30¢Huiibl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MHKpOIIpenaparax.

30 I'eneTuka yenoseka. bubmuoreka [JOK




https://m.edsoo.ru/863e8d78

PesepBHelit ypok. O000IICHHE IO TEME

31 «HacnencTBeHHOCTh U I3MEHYHBOCTD 1
OpPraHU3MOBY.
b K
32 Cenekius Kak HayKa U IpOIEecC. 1 nommorexa 11O
https://m.eds00.ru/863e¢9214
3 Meto1bl ¥ JOCTUKEHHUS CEIEKIIUA PACTEHUI | bubnuorexa [JOK
U )KUBOTHBIX. https://m.eds00.ru/863e¢9214
34 buoTtexHonorus Kak oTpacib MPOU3BOACTBA 1 bubmorexa HOK
bacili TPOHSBOACTEA. https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 4
11 KJIACC
Kosan4yecTBo yacos
Ne m/m | Tema ypoka JJIeKTPOHHBbIE HU(PPOBHIE
Konrtpoasubie | IlpakTuuecku
Bcero o0pa3oBaTejibHbIE pecypcChl
padoThbI e padoThI
N bu6mmoreka [JOK
1 DBOJIONMS U METOJIbI €€ U3YUCHUS. 1
https://m.edsoo.ru/863ea20e
) Hcropus pazButus npeactaBieHui 00 | bubnuoreka [JOK
3BOJIIOLIHH. https://m.edsoo.ru/863e9570
bu6 K
3 MuUKpO3BOIIOLHS. 1 nommorexka O
https://m.edsoo.ru/863e9cle
[Tomynsimus Kak IeMeHTapHasi eIuHUIA
4 BHJIa U 3BoJtoIMH. JlaboparopHast paboTa | 0.5 bubnunoreka [JOK
Ne 1 «CpaBHenue BUIOB MO ’ https://m.eds00.ru/863e¢99¢6
MOP(OTIOTHIECKOMY KPUTEPHION.
b K
5 JIBMOKYIIME CUITBI (JIeMEHTapHbIE (PaKTOPBHI) 1 nomorexa O

https://m.edsoo.ru/863e9dad




OBOJIIOIMH.

6 EcrectBennslit 0T00p U €ro GopMmbl. Bubmrotexa LIOK
https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel sBOIIOLMN:
MPHUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BHI000pa3oBanue. JlabopaTtopHas padora 0.5 bubmmoreka [JOK
Ne 2 «Onucanue npucrnocoO0IeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3ma M €€ OTHOCUTEIIBHOTO
XapaxkTepay.
bu6moreka [IOK
8 Hamnpasnenns u myty MakpO3BOJIFOIUH.
https://m.edsoo.ru/863e9cle
9 Heo6patumocTs 3BOITIONINH.
10 Hctopus xu3Hn Ha 3eMJI€ U METObI €€
W3Yy4YEeHUSI.
1 I'unoTe3sl MPOUCXOKIACHUS )KU3HU Ha bubnuoreka [JOK
3emie. https://m.edsoo.ru/863ea5a6
12 Pa3BuTue *u3Hu Ha 3emMiie 10 3pam U bubnuorexa [JOK
IIEPUOLAM. https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tarbl BOJTIOLUN
PacTUTENBHOTO U )KMBOTHOI'O MHPA.
13 [Ipaktuueckas padora Ne 1 «M3yuenue 0.5 bubmmorexa [TOK
z https://m.edsoo.ru/863ea8bc
HCKOMAaeMBbIX OCTAaTKOB PAaCTEHHUI U
YKUBOTHBIX B KOJJICKLIUSIXY.
14 CoBpeMeHHasi cUCTEMa OpraHuYeCKOTo bubnuoreka [JOK
Mupa. https://m.edsoo.ru/863ca48¢e
bu6mmoreka [JOK
15 DBOJIOIHS YeTIOBEKa (aHTPOIIOTEHE3).
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTopsl) bubnunoreka [JOK




aHTpOIIOreHesa. https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaJNH PBOJIOLNH YEIOBEKA.

13 UenoBeueckue pacsl U IPUPOJIHBIE bubnuotexa [JOK
aJanTanuu YeJIOBEK. https://m.edsoo.ru/863eaca2
PesepBHEIil ypok. O000IICHHE IO TEME

19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emuiiey.

20 DKOJIOTHS KaK HayKa.

71 Cpenpl 0OuTaHMs U SKOJIOTHYECKUE bubnuorexa [JOK
(hakTophI. https://m.edsoo.ru/863eafec
AbuoTtudeckue aktopsl. JlabopaTtoprast
pabota Ne 3. «Mopdonornueckue

2 0COOEHHOCTH PACTCHHM M3 Pa3HBIX MECT 0.5 bubnuorexa [JOK
obutanusy. JlabopatopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHue cBeTa Ha pOCT U pa3BUTHE
YEpEHKOB KOJIEYycay.

23 buotnueckue GakTophl. bubmorexa OK

https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH

o4 nonyssinud. [IpakTudeckas padora Ne 2 0.5
«[ToacuéT MIOTHOCTU MOMYSAIUI pa3HbIX
BUJIOB PACTECHUII.

25 Coo01ecTBa OpraHu3MoB — OHOIICHO3. Eubmiorexa HOK

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

26 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). bubmmorexa [TOK

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

7 OCHOBHBIE TIOKA3aTENN HKOCUCTEMBI. bubnuoreka [JOK

OKOJIOTUYECKHE nupamMuabl. CBoiicTBa

https://m.edsoo.ru/863eb5fa




skocucreM. Cykieccus.

28 [IpupoaHbIE S3KOCUCTEMBI. 1
29 AHTpPOIIOTE€HHBIE SKOCUCTEMBI. 1
30 Bbuocdepa — rmobdanbHas sKocucTEMA | bubmmoreka [IOK
3emu. https://m.edsoo.ru/863ebb5e
3l 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuotexa [JOK
orocdepsl. https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Onocdepe 3eMiu. 1
13 CocytiecTBoOBaHNE MTPUPOIBI U 1 bubnuorexa [JOK
YEeJI0BEYECTBA. https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HNE TEMBI 1
«Coo011ecTBa U 3KOJIOTUYECKHE CUCTEMBIY.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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