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HOACHUTEJIBHASA 3AITUCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY IS
OTIPEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO MpeaMeTa
«buosiorus» coctaBWIM: KOHIENTyalbHbie TnonoxkeHus @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpazoBanus B Poccuiickoit deneparnuu, a TakKe IOJOXKEHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmecTBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosiorun Aa€T MOpPEACTaBICHUE O IEsAx, 00 oOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpYy, pacopeiesieHue 1o pa3fenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YyUCHHSI YUYEOHOTO MaTepuasia ¢ yuéToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 0Opa3oBaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B mporpamme 1o OHONOTMM TakXe YUYUTHIBAIOTCS TPEOOBAaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjbTaTaMm
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaloIMXCd 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B mporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIil ypOBEHb) peai30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B M3y4YE€HHMHM OHoOJoruu, Onarojgapsi yemy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIIECHHWEM K OKpYXalolllel MpUpOIHON cpene.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIICOMOJIOTHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOCHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
11€JIECO00Pa3HOr0 TOBEACHUS B OKpYKAIOUIEH NPUPOJHON Cpene, aHalu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPaBIEHHOCTU
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 0OecreueHus



YCIIOBUH ISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3a]a4 MIKOJFHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpemHEero oOmEero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecnieuuBaeT (HOpMUpPOBAHHE y OOYYAIOIIUXCS MPEACTaBICHUU O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HABBIKOB 3J0pOBOTO W 0Oe3o0macHoro ooOpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHA UMEET TAKXKE JJIsl PELICHHUsS] BOCIIUTATENIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHero oOmero o0pa3oBaHUsA, COLMAIU3ALUN
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX Y4EOHBIX MPEAMETOB, B YaCTHOCTH, GU3UKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OMOJIOTHH.

Ot60p conepkanust yuebHoro npeamera «buomorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CrtpykTypupoBaHHe CoOJep)KaHus Y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctema», «CucreMa M MHOTOOOpa3we OPraHUYECKOTO MHPaAY,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp uszydyenust yueOHoro mpeamera «buonorus» Ha 6a30BOM YypOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yueoHoro npenmMera «buonorus» Ha 6a30BoM
YpOBHE 00€CTeunBaETCs PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OMOJOTUYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OOYy4YarONIUXCSl MMO3HABATENbHBIX, WHTEIUIEKTYaIbHbIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalu3a JAHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOwmeld KyJabTypbl, (PYHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOALI HA OCHOBAHUM 3HAHUW W ONBITA, IOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHrue y OOydYaOMIMXCA YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIIOBEKOM >KUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHME IIEHHOCTU OWMOJIOTMYECKUX 3HAHUM JUIS TOBBIIICHUS] YPOBHS
AKOJIOTUYECKOHN KYJIbTYPbI, 1U1s1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHWW M YMEHUN B MOBCEAHEBHOUN KU3HH
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAKOLIEH
cpene, COOCTBEHHOMY  37I0POBBIO, OOOCHOBaHME U  COOJIIOJICHUE  Mep
npoUIaKTUKU 3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpazoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jnst  w3ydeHuss Owosormyi Ha 0a30BOM YPOBHE CPEIHETO OOIIero
oOpazoBanus oTBoauTCs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hexenio), B 11
kiacce — 34 Jaca (1 Jac B Heeno).



COAEPKXAHUE OBYUYEHUSA

10 KUIIACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, ITUKON, ICTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronbpl MO3HaHUS SKUBOW TpHUpPOABl  (HAOMIOJIEHWE, SKCIEPUMEHT,
ONKMCAaHWE, U3MEpeHue, KiaccuuKkalus, MOJCIUPOBAHUE, CTATUCTUYECKas
00paboTKa JIaHHBIX ).

JeMoHcTpanuun:

[Toprpersr: Y. dapBun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u O.
Kpuxk.

Tabnuibl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOJIBD.

JlabopaTopHbIe U MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Mcnonp3oBaHHWE pa3IMYHBIX METOJOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

XKuble cucrembl (OMOCHMCTEMBI) Kak TMpPeaMET W3Y4YEHUsT OHOJIOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUUYECKON TPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpazue. YpPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIDHBIM,  KJIICTOYHBIM,  TKaHEBBIA,  OpPraHU3MCHHBIN,
MONYJISIIUOHHO-BUIOBOM, IKOCHCTEMHBIN (OMOT€OIICHOTUYECKUM ), OMOC(hHEPHBIH.

JleMmoHcTpanuu:

Tabnuiel U cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», «YPOBHU OpraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTAB KJIIETKU. XMMHUYECKUE DIIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpPO3JIeMEHTBI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

OyHKIIMM BOJBI W MHUHEpPaJIbHBIX BellecTB B KieTke. Ilogaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0eaKkoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
¢byHKIIUN OETIKOB.



depmeHTsl — Oumonornueckne Kartammszatopel. CrTpoenme (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBonapl: MoHOcaxapuabl (IJIOKO3a, pubo3a U JAe30Kcupud03a),
aucaxapunipl - (caxaposa, JaKkTo3a) U HoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel:  Tpurnuuepuasl, ¢ochomunuabl, crepouabl. [uapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyknennoBeie kucnotel: JHK u PHK. Hykneotuaslt — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[Muronoruss — Hayka o Kierke. KierouHas Teopus — IpuMeEp
B3aUMOJCHCTBUS uAeH M (AKTOB B HAayyHOM I[O3HAHUU. MeTolbl U3y4eHUs
KJIETKU.

Knerka kak menoctHas »xuBas cucrema. OOImMe NTPU3HAKH KIIETOK:
3aMKHyTas HapykHas memOpana, moiiekyabsl /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIeTOK: »yKapuoTHueckas U MpokapuoTuueckas. OCOOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oaktepuii. CTtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa v pyHkiuu. [{urornasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapart ['ombmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM U TwlacTua. Bunbl mmactun. HememOpanHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIJIETOYHBIA UEHTpP, UEHTPUONIH, PECHUYKH,
KryTUKHA. ODYyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynsTopHblii LeHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEKHUBOU
npupone», «Pacrnpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU MPUPOEY.

Tabmumsr u cxembl: «llepuoanueckas TabnuIa XUMUYECKUX 3IIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJbl OenKay,



«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHHE pACTUTENBbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMIuab.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHUE JUIsl TMPOBEACHUS
HAOMIOICHUH, W3MEpPEHHUM, AKCIEPUMEHTOB, MHKpPONpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHass pa6ora Neo 1. «M3yueHue KaTaUTUYECKOW AKTHUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabora Ne 2. «UM3yueHue CTpoE€HMsI KJIETOK pPacTEHHI,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEN.

Tema 4. /Ku3HeaesiTeJJbHOCTb KJIETKH.

OOMeH BellecTB, WM METab0IU3M. ACCUMIIIAIUSA (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIUM B IMOHUMAaHUU
MeTabon3ma.

Tuner oOMeHa BeniecTB: aBTOTpOQHBIN U TeTepoTpodubIi. Poibs pepmenToB
B 0OMEHE BEIIECTB U MPEBPALLIEHUN PHEPTUU B KIIETKE.

®ortocunTe3. CBeroBass W TeMHOBasg (¢a3bpl (porocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A JJIs KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINe OaKTepun. 3HaYEHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreruueckuii oOMeH B kieTke. PaciiernuieHue BelecTB, BbLACIECHUE U
aKKyMyJIMPOBAaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxenue u ero Buasl. KucnopomHoe okucieHue, WM KIETOUYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakumm wMarpuunoro cuHte3a. ['enermueckas wuHbopmanus u JIHK.
Peanuzanmsi reHetudeckoil uHopmanmu B KiIETKe. [|'eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexnerounsie popmsbl xu3nu — Bupychl. Mcropus otkpeitus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbHI3bIBAEMbIE



Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo36yautens CIIN/a.
OOpatHass ~ TpaHCKpuIlUusA, peBepraza W uHTerpasza.  lIpodunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konsuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabnumel u cxembl: «Tunbl nutanusy, «Metabonuzmy, «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunrtes», «Crpoenue JHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: Moaenu-amuinkauun «Y npoenue JHK u Tpanckpumnms»,
«buocunres 6enkay, «CTpoeHne KIETKn», Moenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii LUK, WU KU3HEHHBIM LUK KiIeTku. MuTepdaza u MHTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHS
OpraHU3MOB.

Jenenue knetkn — muto3. Cragun murtosa. lIponeccel, npoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKU — arornTo3.

®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U noioBoe. Buasl Oecnonioro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBO€ pa3MHOKEHHUE, €T0 OTIIMYHS OT OECIIONOrO.

Meiio3. Craguu meito3a. IIpoueccsl, npoucxoAsume Ha CTaausax Menosa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOSOrMYecKuil CMBICT U
3HAYEHHUE MEHOo3a.

['ameTtorenes — mnpouecc oOpa30BaHUs IMOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonoBBIE Jke€j€3bl: CEMEHHUKH U SUYHUKU. OOpa3oBaHuE U pa3BUTHE TOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEePMATOre€He3 M OBOIEHES3.
OCOOEHHOCTH CTpPOEHMS SIULEKJIETOK U crepMato3ouaoB. OmiogoTBOpEHUE.
[Taprenorenes.

NunuBunyanpHoe pa3BuTue (OHTOTEHE3). OMOpPHOHAIIBHOE pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
NOCTAMOPUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrausiHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOECHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHcTpanuu:

Tabmuupr u cxembl: «POpMBI pPa3MHOKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HEenpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIONX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKpPOCKON,  MHUKpompemnapatrsl  «CrepMaTo30u/Ibl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/le1eHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopnass padota Ne 3. «HaOmromeHue mMuTO3a B KJIETKAaX KOHUMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparopHass pabora Ne 4. «l3ydeHue CTpPOCHHS TOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer wu 3amaum reHeTuku. Mceropust pasBuTHsS TeHETUKUA. Ponb
IIUTOJIOTUM U SMOPHOJIOTMM B CTAaHOBJICHUM TE€HETUKH. Bkiaa poccuilckux u
3apyOEeXHBIX  Y4YEHBIX B pa3BUTHE  TEHETUKH. MeToapl  TeHETHKU
(ruOpuI0JIOTUYECKH, HATOTC€HETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIN ).
OCHOBHBIE TE€HETUYECKHE MOHATHS. ['eHeTudeckass CMMBOJIMKA, UCIOJIb3yeMas B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HAclIeIOBaHUS MPU3HAKOB, yCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHoe CKpelMBaHue. 3aKOH eIuHOo00pa3us THOpPUIIOB TIEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  ckpenuBaHue. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMUS
npu3HakoB.  lluToreHeTnueckrue  OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanu3upymolee ckpenBanue. Fcrnonp30Banne aHATM3UPYIOIIETO CKPEITMBAHNUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuerienHoe HacienoBanue mnpu3HakoB. Pabdora T. Moprana 1o
CLUEIUICHHOMY HACJIEOBAaHUIO NeHOB. HapyleHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpoOMOCOMHAasl TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTBhl.



I'enetuka nona. XpoMOCOMHOE OIpEAEIeHUE 1mojia. AyTOCOMBI U TOJIOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHUYHBOCTD. Buner M3MEHUYNBOCTH: HEHACIIE/ICTBEHHAs U
HacleAcTBeHHas. Ponb  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(DUKAIMOHHONW W3MEHUMBOCTH. BapuanMoOHHBIA psAl U
BapuannoHHass kpuBas. Hopma peakumn npusHaka. KonndecTBeHHbIE W
KaueCTBEHHbIC TMPU3HAKK U UX HopMa peakuuu. CBoHCTBa MOIUMUKAITMOHHOU
U3MEHYUBOCTH.

HacneactBenHasi, wiM reHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTHUBHAS
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U Npu4rHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHnas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yemoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennsie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HU C HACJIEIACTBEHHOM MPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE MEAUITMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeToBEeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpHIHOE  CKpEIIUBAaHWE U €rO0
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«uTonornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meitio3»,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4YeJOoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uYenoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukaroHHas W3MEHUYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoJETU-aNIUIUKAIUN «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«HenonHoe nmoMuHHMpoBaHue», «JlurubpugHoe ckpemBaHuey», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble M IpakTUYeCKUe padoThbI:

JIaGoparopHast padora Ne 5. «/3yueHue pe3ynbTaToB MOHOTMOPUAHOIO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopnas padota Ne 6. «3yuenne MoaupUKaITMOHHON U3MEHINBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOM.

JIaGoparopHast padota Ne 7. «AHanu3 MyTauui y Apo30(puiibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Ipaktnueckass padbora Ne 2. «CocraBieHHE M aHAIM3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpolecc. 3apOKJICHUE CEJIEKIMU U JOMECTUKALIHS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MacCoBBIN U MHAUBUAYAIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTEpbepa. bBIM3KOpOACTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYCHUE IIOJIMIUIOUJIOB. JIOCTMIKEHMsSI CEINEeKUMU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHS Kak OTpacilb MPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHxeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpets: H. M. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HBaHoB.

Tabmumer 1 cxembl: kapta «LleHTpBl TPOMCXOXKICHHS W MHOT00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnounus», «OO0beKTH OMoTexHONOTHNY, «KileTouHble KynmbTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIONOB JUKUX (GOpM H
KYJBTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03SMCTBEHHBIC PACTEHUSI.



JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Oxckypeust «OCHOBHBIE METOJBI U JIOCTHXKEHHUSI CEJICKIMU PAaCTeHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugnerensctBa HBoMOUMM. [lameoHTONIOrMYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOHbIe (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUUECKHUE: CXOJCTBA W Pa3inuvsg SMOPHOHOB pAa3HbIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIIOTUYHbBIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas teopuss Y. [lapBuna. IIpeanochuiku BO3HUKHOBEHHS
JapBUHU3MA. JIBWOKYIIME CHJIBI DBOJIIOIMU BHUJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXXEHHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMpENEEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretuueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkposBoitonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((hakTOphl) 3BOJIOLMKM BUIOB B MpHpojae. MyTallOHHBIH
MpoIeCC M KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeiid
reHoB. V30411l 1 MUATpalus.

EctecTBeHHbIit 0TOOp — HampaBiusmuid ¢GakTop 3BoIONUH. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco6aeHHOCT, OpraHU3MOB Kak pe3yibTaT 3Boitouuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TALINH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Makposposorusa. DopMbl  dBOTIONMM:  (PUIeTHYECKas, JAUBEPreHTHAas,
KOHBEPTeHTHAs1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLINH.

[Tpoucxoxienre oT HeCeNHAIN3UPOBAaHHbIX MIpeaKoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.



JemMoHCcTpanum:

[Hoprpetsr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuubr u  cxembl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emiiey,
«3apoJIbIlId TTO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «PopMbl 0OpbObI 3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3by, «Unumoamantammm», «OO0mas nereHepamus»,
«/IBmKkymne cunbl 3BomoIun», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKPAaCKH,
HAOOp IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuueckas kapta Mupa, KOUIEKIUs «DOpPMBI COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble npenaparbl «Pa3BuTue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu GOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

Jlabopatopuast pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «OnucaHue MpUCIIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emule.

JIoHay4YHbIE TIPEACTABICHHUS O 3apOKICHUM >XKM3HU. HayuHble runoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMusi. XUMUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuomaM. Karapxeil. Apxeickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3oMickas 3pa ®W €€ mnepuoApl: NaJCOrE€HOBBIM, HEOTCHOBBIN,
aHTPOIOTE€HOBBIN.



XapakTepucTruKa KJIMMaTa M IeoJIOTHYECKUX npoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOro MHpa Kak OTpakeHHe H3BOMOUUHA. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeTOBEKa. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue npencraBiieHun
O NPOUCXOXKIEHUU dYesoBeka. MeTonbl m3ydeHusi aHtpornoreHeza. CXoOICTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cunbl  (pakrtopbl)  aHTpomoreHe3a.  HacnencrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaJIM U BETBU HBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIlaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 0O0JACTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue packl. OCHOBHBIE  OOJIbIIME  pachl:  €BPOIEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JdemoHcTpanuu:

IToptpetsl: ®@. Penu, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxeMbl: «Bo3aukHoBenne ColaHEUHON CHCTEMEBI», «Pa3Butune
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAaXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6GopynoBanue:  Mmymsiku — «lIpoucxoxkaenne — 4denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHble U NpaKTUYeCKHE padoThI:

[IpakTuueckas padota Ne 1. «/3yueHne uckomaeMbIX OCTaTKOB pacTEHUH U
YKUBOTHBIX B KOJIJICKIIUSIX).



DKCKypcHsi «IBOJIIOLMS OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranusmsl H OKpysKaloLias cpeaa.

DOkoynorusd Kak HaykKa. 3aJadyd M pa3lesibl  3KOJIOTMU. MeToibl
DKOJIOTHYECKUX MCCIENOBAaHUN. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YEJI0BEKa.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPUOPTAHU3MEHHASI.

Okonornueckue (¢daktopel. Kiaccubukamus >5KOJIOTHYECKUX (HAKTOPOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBHE HSKOJOTUYECKHUX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue  ¢akrtopel.  Buabl  OMOTHYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHH3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU nomyisiuuu. OCHOBHBIE TOKa3aTellu
NOMYJSILMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMyuKa 4ACI€HHOCTH MOIYJISILUU U €€ PEryIsiusl.

JlemoHcTpanuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensp.

Tabnumel u cxemsl: kapta «IIpupoansie 30HbI 3eminy, «Cpeabl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHble U NpaKTUYeCKHE padoThI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUN U3
Pa3HbIX MECT OOMTAHUS.

JIabopatopHast pabota Ne 4. « BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckass padora No 2. «lloacuér TIOTHOCTH TOMYJSIUNA pPa3HBIX
BUJIOB PACTCHUIN».

Tema 4. Coo0miecTBa M IK0JIOrH4YeCKHE CUCTEMBbI.

Coo0miecTBO opraHu3mMoB — OuoueHo3. CTpyKTyphl OHOLIEHO3a: BHIOBa,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.



DKoJlorTuuecKre CucteMbl (dKocucTembl). [loHsiTHe 00 »dKOCHUCTEME U
ounoreoneHo3e. @OYHKIMOHAIBHBIE KOMIIOHEHTbl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHThl. KpyroBopoT BEWIECTB U MOTOK YHEPTUU B 3KOCHUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luieBble LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBONCTBAa 9SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbie 3KOCHCTEMBl. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOIO
WM IIUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE  JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X031MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYyenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHamMuueckoe paBHOBecMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOreOXMMHUUECKHE LIUKIIBI 3JIEMEHTOB (yriiepona,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuectBO B Ouochepe 3emyin. AHTPONOTCHHbIE W3MEHEHUS B
ouocdepe. 'modanbHBIE SKOJIOTHYECKHUE TTPOOTIEMBI.

CocyiecTBoBaHue HIPUPOLBI 17} YEJI0BEYECTBA. CoxpaHenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOpPaBJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHoib30BaHue. JlocTrxkeHus
OMOJIOTMU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

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

Tabmumpst u cxemsl: «lIumessie nenu», «buoneHo3: coctaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenu nuTtanusy», «IKoJOTHYECKass TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTEHHBIE  BO3JICWCTBUS Ha MpUpPOAY», «BaxHelmme WMCTOYHHKH
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHE#IIasi coCTaBisIOMAs
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ dexT», «DaKTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xuzHu B Ouocdepe», «O30HOBBI dKpaH OuoCchepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3oTa B Ipupoae».

ObopynoBanue: Mojenb-anmnKanus «Tunmuuneie OUOIIEHO3b», repOapHii
«PacTtutenbHble coo0IIeCTBaY, KoJeKknn «buoreHosy, «Bpenurenu BaxHeHImmnx



CENIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapud U KOJUIKIIMM pACTeHUH W
JKABOTHBIX, ITPUHAJICKAIIME K PA3HBIM JKOJIOTMYECKMM TPYIIIAM OJHOTO BHJA,
Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbBIX BHUIOB

paCTeHHﬁ " ) KNBOTHBIX.



INTAHUAPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI I10
BUOJIOTN HA  BA3OBOM  YPOBHE CPEIHEI'O  OBHIET'O
OBPA30OBAHUA

Cormacuo ®I'OC COOQO, ycranaBiauBaroTcia TpeOOBaHUA K pe3yJbTaTaM
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOEHHUs IpeaMmera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOIPEAENICHUI0, HajJu4yhe MOTUBAlMM K OOy4YeHUI0 OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESITETbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «bruoiaorusy ITOCTUTalOTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH NO3UIMM JIMYHOCTH, MaTPUOTHU3MA,
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKPY’KaIOIIEH Cpee.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHOro mnpeamera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTHA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIUUA O0YUAIOMIEToCs] KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAaHWE CBOWX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATENbHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTBH  OMPENEATh COOCTBEHHYIO TO3MIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTBIBATh B CBOMX JCUCTBHUSIX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKIACHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJIECHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a cBOM Kpad, CBOKO PoauHy, CBOW S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

HEHHOCTHOE OTHOIIEHUWE K MPUPOAHOMY HACIECIUI0 W TaMITHUKaM
NPUPOJIbI, JOCTHXKEHUSAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYAe;

CIIOCOOHOCTh OIICHMBATh BKJIAaJ POCCHUUCKUX YYEHBIX B CTAHOBIICHUE H
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIYXEHUIO M 3ammTe OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYHBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOAMUTENSM, CO3JaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O TMPUHATHUA LEHHOCTEHM CEMEUHOW >KU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAsl ICTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

NOHUMAHHE SMOLIMOHAIIBHOTO BO3/ICMCTBHUS JKMUBOM PUPOBI U €€ [IEHHOCTH;



TFOTOBHOCTh K CaMOBBIPD&KEHHIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

S) ¢pusuyeckoro BocnuTaHus, GOpMHUPOBAHMSA KYJIbLTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMaHUE M peanu3anusi 370pOBOrO0 M 0Oe30macHoro oOpasa KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTObIXa, pETyJIsipHas (Qu3ndecKas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHHE LEHHOCTH TPaBWJl HHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0OPOBbIO U JKU3HU JIIOJICH;

OCO3HAHMWE MOCJIEJCTBUNA U HENPUITHS BPEAHBIX MPUBBIUEK (YIOTpeOaeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM JIE€SITEIBHOCTH TEXHOJOTMYECKOM M COLMATbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

MHTEpEeC K pa3inyHbIM cepaM mpodhecCHoHATbHON eATENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHWIO W CaMOOOpa30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

AKOJIOTMYECKU 1eJ1ecO00pa3Hoe OTHOILIEHHWE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KyJIbTYpbl: HpPUOOpETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHMUE TJIOOATBHOIO XapakTepa IKOJIOIMYECKUX MpoOJieM M MyTel X
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TPU H3YyUYCHUHU OUOJIOTUHU
3HaHWS W YMEHHsS TMpU pPEIICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPHUATHE JEUCTBUM, MPUHOCIIIMX BpPEd  OKPYKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HallM4yue  Pa3BUTOTO  DKOJOTUYECKOTO  MBIIUICHUS,  SKOJOTMYECKON
KYJbTYpbl, OINbITA ACATEIBHOCTA SKOJOTMYECKOM HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJILHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUUECKOMN JIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAaJiore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJBTYpPhl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMAaHUE CHeUu(pUKN OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU ISl COBPEMEHHOM IMBUJIU3ALINHN:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEeW BBIXOAA U3 III00ANBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OWOJIOTMYECKUX 3HAHMM B IENAX
MOBBIINIEHUs  OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAaHUE CYIIHOCTH METOJI0B MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HMCIOJIb30BaTh OWMOJIOTHYECKUE 3HAHUS IS
peleHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE ILIEHHOCTU HAyYHOW NESITEebHOCTH, TOTOBHOCTb OCYHIECTBIISThH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysibTaThl OCBOEHUSI yueOHOro npenmMera «buosorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBJICHUE, MPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIEIOBaHWE,  HAONIOJIEHWEe, MW3MEpPEeHHe, OSKCIEPUMEHT H  JIpYTHuXx),
yHHUBEpCaJbHble YydeOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,

peryJISTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalOlIUXCsi, CIOCOOHOCTh
00yJaromuxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl CPEIHEro OOLIETo
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBiaseHue  yHMBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEeJIbHBIMHU
AeCTBUSIMM:

1) 6a30oBbIe JIOTHYECKHE T CTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTh U aKTyalIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh NPU OCBOEHUMU 3HAHMA MPUEMBI JIOTUYECKOIO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCuUKauu, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MTOHATUSAMH);

OMpenensaTh ILeNU JeATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTMUECKUE TOHATHS JUIsl 00bACHEHHs (DaKTOB U SIBJIICHUN
YKUBOM MIPUPOIBI;

CTPOUTH JIOTUYECKUE PpaACCyKIEHUA (MHAYKTHBHBIE, JEIyKTHBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

IPUMEHATh  CXEMHO-MOJEJBHBIE  CpPEACTBAa  JUISl  IPEACTABICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaK)K€  NPOTUBOPEYMH  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUIAH PELICHUS MPOOJEMbl ¢ yU4€TOM aHaIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B  JI€ATEIBHOCTb, OLIEHHMBaTh COOTBETCTBHE
PE3yNbTATOB LIEISAM, OLIEHUBATh PUCKHU MOCIIEICTBUN J€ATEIbHOCTH;

KOOPJIMHHUPOBaTh W  BBINOJHATH pabdoOTy B  YCIOBUAX  PEAIbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIQJETh  HABBIKAMU  y4E€OHO-HCCIIEOBATEIbCKOM M IMPOEKTHOM
JEeSATEIIbHOCTH, HAaBbIKAMU pa3pelIeHus Mpo0JeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

HCIIOJIb30BaTh PA3JMYHBIE BBl JEITEIBHOCTH IO MOJYYEHHIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMUpPOBATh HAYUHBIN TUIl MBIIJICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISBISATh TIPUYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APrYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOAE PEIICHHUs 3alayd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYUIECTBJISAThH LI€JICHANPABIEHHBIN MOMCK MEPEHOca CPEICTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEJIBHYIO M IMPAKTUYECKYIO 0OJacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JI1aCTeH;

BBIJIBUTaTh HOBBIE WM, Mpejlaratb OPUTMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora c ungopmanmeii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAaX HHpopmanuu (TEKCTe
y4e0HOro 1MocoOus, HayYHO-TIOMYJIAPHOM JTUTEepaType, OMOJIOTHUECKHUX CIOBapsIX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WMHTepHeTe), aHaIU3upOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS], KpUTUUECKHU OLIEHHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



(GopMyTUpOBATH 3aMPOCHl U MPUMEHSITHh PA3TUYHBIE METOJBI NMPU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT'MI, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIBHYIO  (OpMYy  MpEICTaBICHHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIOJb30BaTh HAyUYHBbIM $3bIK B KadyecTBE CpEACTBA Ipu paboTe ¢
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsAHOCTH;

BJIQJIETh ~ HaBbIKAMU  pAClO3HABaHUS M 3allUThl  MH(pOpMaLuW,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBjaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM JeCTBUSIMU:

1) oO1eHne:

OCYIIECTBIISITh KOMMYHHKAaIlMM BO BceX cdepax KHU3HH, AaKTUBHO
y4acTBOBaTh B JAHAJIOre WM JUCKYCCUU IO CYIIECTBY OOCYKIA€MOM TeMbl
(yMeHue 3a/1aBaTh BOINPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCUTEIBHO BBITTOJIHEHHS
IpeIaraéMou 3a7a4y, yYUThIBATh HHTEPECHI U COIIACOBAHHOCTD IMO3HUIMM IPYTUX
YYaCTHUKOB JMAJIOTa WIN JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHUS, NMOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU crlocoOamu OOLICHHS] U B3aUMOJICHCTBUS, TIOHUMATh
HaMEpPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C MCIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eiTeIbHOCTD:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAWBHIYyaJbHOM
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpATh TEMaTHUKy W METOIbl COBMECTHBIX NIEHCTBUH C Y4YETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

IPUHUMATh LEJIH COBMECTHOM JI€ATEIbHOCTH, OPTraHHU30BBIBaTh H
KOOPAMHHUPOBATh JEHUCTBUSA NO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YacTHMKA KOMaH[bl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLECHHMBATh HJIEU C TO3ULUUHA HOBH3HHI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJACHHE B PA3THYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiageHne YHUBEPCAJIbHBIMY PeryJIsiTUBHbIMU ACCTBUAMM:

1) caMmoopraHu3anus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHMS JUJIS BBISBICHUS NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKHMX 3HAHUN 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JEHCTBMSX M IIOCTYIIKax IO OTHOLIEHHUIO K >KMBOU IPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JE€ATEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITEJIbHO ~COCTaBJIATh IJIaH pELIEHUS MpoOJieMbl ¢  Yy4€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW SPYIULIMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIETh HaBBIKAMU  TIO3HABATEJIbHOW  pedIeKCMM KaK  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OLICHMBATh PUCKM M CBOEBPEMEHHO NPHUHHUMATh PELICHUS MO HX
CHU)KEHMUIO;

MPUHUMATh MOTHUBBI M apryMEHTBhl JPYTUX @pPU aHAIU3€ PE3YJIbTATOB
JEATEIIbHOCTH;



3) mpuHsiTHE Ce0sl U APYTUX:

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHUBBI M aApPTYMEHTBI JAPYIMX MpPH aHalu3e pPe3yiIbTaTOB
JEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYrOoro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3yabTaThl ocBoeHHs nporpammel COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, HHTEPIIPETAIIUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHWI B Pa3IMYHBIX YUE€OHBIX CUTyalUsX, a TaKXKe€ B PeabHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI MO TOJIaM 00yUYCHHS.

[IpeameTHbIe pe3yiabTaThl OCBOEHUS y4ueOHOro mpenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUHN O MECTE U POJM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSTHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BeElIeCTB M IpeBpalleHue
DHEPTUH), TOMEOCTa3 (CaMOpEryJsius), ypOBHEBasI OpraHU3aIlis KUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHUE (PEMPOYKITNS), HACIEACTBEHHOCTh, U3MEHYHBOCTH, POCT U
pa3BUTHE;

YMEHUE H3J1aratb OWOJOTMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUllbl
WX TIPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BJIAJICTh METOJaMU HayYHOTO TTO3HAHUsI B OMOJIOTUM: HAOJIIOJIeHNE U
OMMCAHUE MKHUBBIX CUCTEM, IPOIIECCOB U SIBIICHHUM, OpPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  DKCIMEPUMEHTAa,  BBIABMKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEIIMYMHAMU, OOBSICHCHHE TMOJTYYECHHBIX
pe3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUH U 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
DYKapwWoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHU



IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHS] dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M DHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHHUS, WHIAUBUIYAJIBHOIO pa3BUTUS  OpraHums3ma
(oHTOTEHER);

YMEHHUE NPUMEHSAThH MOJTYYECHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKHUX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI M 3J0POBbS
OKPY>KaIOILUX JIIO/IeH, COOII0EHUS] HOPM I'PaMOTHOIO MTOBEJEHUSI B OKPYKAIOLIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu W OMOTEXHOJOTMM [  palMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKHE 3aJaud Ha MOHO- U
JUTUOPUIIHOE CKPEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh Ja0OpaTOpHbIE U MPaKTUYECKHE padOThI, COOJIOAATH
MpaBuiia Mpu padboTe ¢ ydeOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUII B OHOJIOTUH,
MeAUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yabTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 11
KJjlacce NOJDKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUHCKUX WU
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHHOB U TMOHSATHI:
BU/I, IONYJISALNS, TeHO(OH, SBOJIOLMS, ABUKYIIUE CUIBI ((PaKTOPHI) IBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LENU MUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;

YMEHHE u3Jaratb OWOJOrMYecKue Teopuu (IBOIIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpPHUs DSBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU



(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEAENATh TPAHULBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHHE BJIaIeTh METOJIaMU HAy4YHOIO IMO3HAHKS B OMOJIOTHUU: HAOIIOCHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE TPU3HAKUA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreoleHO30B M HIKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO000pa30BaHUs, MPUCHOCOOICHHOCTU
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (DAaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHAThH MOJTYYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 oOecredeHus: 0e30IacHOCTH CBOETO 3[0pOBbS M 30POBBSA
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelllaTh 3JIEMEHTapHble OMOJIOTUYECKUE 3aaul, COCTaBIATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJHATH Ja0OpaTOpHbIE U MPaKTUYECKHE PadOThI, COOIIOAATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKU OLEHHWBATh M HMHTEPOPETUPOBATH HH(GOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso00.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.eds00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue op
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThbI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
M3y4eHUU OMOJIOTUUECKUX 0OBEKTOBY
buosiornyeckue cucremsl, MPOLECCH U UX bubnuorexa [JOK
3 1
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctaB KieTku. Boma 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6nmoreka [JOK
b . 1
> eaticit. COCTaB U CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3yyeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 H .ATO 1
YIGICHIOBRIC KHCIOTH https://m.eds00.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeTo bl U3y4EHUS KIETKH.

bubmuorexa [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 Kierka kak 11eJ10CcTHas )KUBasi CHCTEMa
CTpoeHue 3yKapuOTUYECKOM KIIETKH.
JlaGopaTtopHas pabora Ne 2 «3yuenue
PATOPHATP . 1 bubmuorexa [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 SaKTen 0.5 https://m.edso0o.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.edso0o.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OIIMCaHUE)»
bubmuoreka [JOK
12
OOMEH BEECTB WM META00MH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14
OnepreTieckuii 0dmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muros. Jlabopatopuas pa6ota Ne 3
15 «Hab6mroienre MUTO3a B KIIETKAaX KOHUMKA 0.5 bubmorexa [JOK
' https://m.edso00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTpuyHOro bubnmnorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bu6nmoreka [JOK
o Tpancsmms — duocwnres benxa https://m.eds00.ru/863e796e
bu6mmorexa [IOK
1 H —
8 CIUICTONHBIC (POPMBI AKHSHH — BHPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuorexa [JOK

20 Meii
nos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK
21 0.5
4 «3yueHue CTpOCHUS MOJTOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NHauBuyanpbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
AHBHILY P P https://m.eds00.ru/863e8436
93 I'eneTka — Hayka O HaCJIEICTBEHHOCTH U bubnnorexa [HOK
W3MEHYHUBOCTH https://m.edso00.ru/863e8612
24 3aKOHOMEPHOCTH HACIEAOBAHUS bubnuorexa [JOK
IpU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniyBanue. 3aKOH bubnnoreka [JOK
HE3aBUCUMOTI'0 HACJIEA0BAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 e3 J'II;:Tale)B M(FHOFI/I6 UHOTO Zq 0.5 bubmmorexa [JOK
pesy puA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKpOIIpErapaTax»
I'enernka nmona. HacnegoBanue npu3HaKkoB, bubnuotexa [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
M3MEHYHMBOCTh. JIJabopaTopHas pabota Ne 6.
N3ydenne mouduKaoHHOM bubnnorexka [JOK
28 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpHUBOW»
b K
29 HacnencrBennas n3MeHUHUBOCTD. 0.5 nomorexa IO

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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JlaboparopHas pabota Ne 7. «AHanu3
MyTanuil y 1po30(uiibl Ha TOTOBBIX

MHUKpOIIpenaparax»
bubmuorexa [JOK
30 Perieritka wenosexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTh M H3MEHYMBOCTh 1
OpPraHU3MOBY
bu6mmoreka [IOK
32 (Cenekuus kax HayKa 1 mpolece 1 https://m.edsogru/863e9214
33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bu6mmoreka [IOK
1 KABOTHBIX https://m.edso0.ru/863e9214
34 buortexHonorus Kak orpacibs IPOU3BOACTBA 1 bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue mupposkie
Bcero oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edso00.ru/863ea20e
5 Hcropus pa3BuTHs MpeacTaBiaecHuil 00 1 bubnnoreka [JOK
SBOJIIOAU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muipososmows 1 https://m.edso0.ru/863e9cle
[Tomymsimus Kak s1eMeHTapHasi eqUHUIA
4 BHJIa 1 3BoMronMuU. JlabopaTtopHas pabora 1 05 bubmuorexa [JOK
Ne 1 «CpaBHeHUE BUIOB 10 https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmokyIiue cuibl (3eMeHTapHbIe (pakTopsh) 1 bubnuoteka [JOK
3BOIIONUHU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubnuoteka [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCUTEILHOTO
XapakTepa
bu6mmoreka [JOK
8 Hampasnenus u myTd MaKpOdIBOIIOIUH 1

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeoOpaTtumocTs 3BoOIONNN

Uctopust xu3Hu Ha 3emiie U METObI €€

10
M3YyYeHUS
1 ['MnoTtes3pl MPOUCXOKAECHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
[IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENILHOTO U JKHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «M3yuenue 0.5 bubmmorexa LIOK
g https://m.edsoo.ru/863ea8bc
MCKOIIAeMBIX OCTATKOB PACTCHUH U
KUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnoreka [JOK
MHUpa https://m.edso0.ru/863ea48e
bubmuorexa [JOK
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) httos://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnorexka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLHNA YEJIOBEKA
18 YenoBeueckue packl U MPUPOIHbIE bubnmnorexa [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PezepHblil ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHME U pa3BUTHE KU3HHU Ha
3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnmnorexa [JOK
(baxTopsl https://m.edsoo.ru/863eafec
22 Abunortnueckue paxktopsl. JlaboparopHas 0.5 bub6nuorexa [IOK



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

pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopatopHas pabora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

https://m.edsoo.ru/863eb10e

bubnmoreka [JOK
23 buornieckue dakTopet https://m.edsogru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nomyssiuu. [Tpaktuyeckas pabora Ne 2 05
«[TomcuéT MIOTHOCTH TOMYJISIIMIA Pa3HBIX
BUJIOB PACTCHHI»
25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 ngg;ﬁf;iggg%eb%a
bubnnoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) httos://m.e dsogru 1863eba6a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dkonoruveckue nupamuabl. CBoicTBa bubmmorexa [JOK
sxocHcTem, CyKieceus https://m.edso00.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas 3KocucTeMa bubnnorexka [JOK
3emin https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuotexa [JOK
omocdepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBO B Onochepe 3eminn
33 CocyniecTBOBaHHUE MPUPOJIBI U bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepHblit ypok. O6001IEHHE TEMBI



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

«COOGH.ICCTBa N 3KOJOTUYCCKUEC CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



