


B3aMMOOOYCIIOBIEHHOCTH II€JIeH, CONepKaHWs, pe3yJbTaToB OOyYeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOITUX TENISIX U
IPUHITMIAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oOmero oopazoBanus B Poccuiickoit denepaiuu, a Takxke MOJI0XKEHUS 0 crienuduke
Owosornu, €€ 3HAYCHWM B TIO3HAHUM IKUBOW TMPUPOJBI W OOECIEeUeHUU
CYIIIECTBOBAaHMS YeloBeuecKoro obmiecTBa. COrTaCHO Ha3BAaHHBIM TOJIOKCHUSM,
OTpe/IeJICHbI OCHOBHBIC (DYHKITUHM TPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosorun 1aéT MpeCTaBICHUE O LEIIX, 00 00IIeH cTpaTeruu
0oOy4eHMs1, BOCITUTAHUS U Pa3BUTHUS 00YUAIOIINUXCS CPEICTBAMU YU4EOHOTO TIPEeIMETa
«buonorusy, onpenenser 00s3aTeIbHOE MPESIMETHOE COJIEPIKAHKE, €T0 CTPYKTYPY,
pacmpeiesieHde 1o pas3ieiiaM M TeMaM, PEKOMECHIYEMYIO TOCIIeI0BATEIHHOCTh
U3Y4YEHUS] Y4EOHOT0 MaTepuaia ¢ yuéToOM MEKIIPEAMETHBIX U BHYTPUNIPEIMETHBIX
CBs3€H, JIOTUKK OOpa30BaTEIBHOTO TIPOIlecca, BO3PACTHBIX OCOOCHHOCTEU
o0yyarommxcs.

B nmporpamme o 610I0THHN TaK)Ke YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METaNpEIMETHBIM W TNPEIMETHBIM pe3yjbTaTaM oOOydeHUs B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEITHLHOM
NeATEeIbHOCTH/YU4eOHBIX JEUCTBUN OOydYarolMXCcs MO OCBOCHUIO COJEpKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUSI.

B nporpamme mo 6uonorun (10—-11 xiaccel, 6a30BbIi ypOBEHb) pealn30BaH
OPUHIMI TPEEMCTBEHHOCTH B H3yYE€HUHM OHoJoruu, Ojarojapss 4yemy B HeH
IPOCMATPUBACTCSI HANPABICHHOCTh Ha Pa3BUTHE 3HAHWM, CBSA3aHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JTUYHOCTH, KOJIOTUUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpase XM3HU U OCEPEKHBIM OTHOIIEHHWEM K OKPYXKAIOIIeH MPUPOTHON cpene.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIECOMOIOTMYCCKUX TEOPH, a TaKkKe 3HAHUH O
CTPOEHUU KUBBIX CUCTEM PA3HOrO PAHTa U CYUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEICEHO BHUMAaHUE HMCIOJIb30BAHHIO
TIOJIYYCHHBIX 3HAHUHN B MTOBCETHEBHOMN JKU3HM ISl PEIICHHS TPUKIAIHBIX 3a7a4, B
TOM 4YHCIE: TPO(HUIAKTHKNA HACICACTBEHHBIX 3a00JIEBaHWHA YEJIOBEKa, MEIHUKO-
T€HETUYECKOT0 KOHCYIbTUPOBAHUSI, 000CHOBAHUS IKOJIOTMUECKH LIETIECO00Pa3HOTO
MOBEJACHUS B OKPYXAIOUIEH MPUPOIHON Cpelle, aHaIu3a BIHMSHUS XO3SMCTBEHHOU
JEATETHPHOCTH YEIOBEKa Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHMMaHHUS K MPUKIAJHON HampaBiIE€HHOCTH YYeOHOro mpeaMera
«buonorus NpoIUKTOBaHO HEOOXOAMMOCTHIO 00ECIICUEHHS YCIOBUM JIJIsl pEIICHUs
OJTHOM M3 aKTyaJbHBIX 33Jlay IIKOJHLHOTO OMOJOTHYECKOT0 00pa3oBaHMs, KOTOpas
npeamnoaaraet (GopMupoBaHHE Y OOYYAFOIIMXCS CIIOCOOHOCTH aqanTHPOBATHCS K
U3MCHCHUSM JUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUPAa.

buonorus Ha ypoBHE cpemHero o0OImero 0o0pa3oBaHHUS 3aHUMAET BaXXHOE
mecto. OHa obecreunBaer (GopMUpoBaHUE y OOYYArONIMXCSl TPEICTABICHUNA O
HAyYHOW KapTUHE MHpA, PAcIIUPSET W 0000MaeT 3HAHUSA O JKUBOW MpHpoAe, e



OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allMd M 3BOJIOLUHU, CO3AET
yCIOBUSI  JJIs: TO3HAHWS 3aKOHOB  JKUBOW  MPUPOIBI,  (OpMUpPOBAHUSA
(YyHKUIHMOHAIBHOM TI'PaMOTHOCTH, HABBIKOB 30pOBOTO M Oe3omacHOro ooOpasa
KU3HU, YKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOUIEHUS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbuioe 3HaueHre OMOJIOTUs UMEET TAKXKE JJIs PELIEHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHEero  oOmiero  oOpa3oBaHUs,  COLUAIU3ALNUU
oOyyaroruxcsi. Mzyuenue Ouonoruu obecreuynBaeT ycloBus AJisi (OpMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHUKAIlUOHHBIX ¥ HWH(OPMAIIMOHHBIX HABHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET MHTErpaluyd OHOJOTMYECKHX 3HAHUUA C
MPECTAaBICHUSIMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUH U
reorpadun. Ha3zpaHHbIe TONOXKEHUS O TMpeAHA3HAYECHUU Y4YeOHOro MpeaMera
«buonorus» cocTaBWIM OCHOBY [UIsl ONpPEIEICHHUS MOAXOJOB K OTOOpY W
CTPYKTYPUPOBAHHUIO €r0 COJEP>KaHUs, MPEIACTABICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Ot60p coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH € MO3HMIMI KyJIbTYpOCOOOpPAa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPbIM OOy4aroIIHecs: JOJKHBI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUMMBbIE s
dbopMupoBaHus oOOMLIEH KyJIbTYpbl, OMNpPENETSIONINe aJleKBaTHOE MOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH MPUPOJHOM cpejie, BOCTpEOOBAHHBIC B IMOBCEIHEBHOM
KU3HU U OpaKTUYECKON aesTenbHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEpXKaHUsl, KOTOPbIE CIIy>KaT OCHOBOM 111 pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTMHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIONIMX  T'YMaHM3aIlUU
OuoJI0rHUYecKoro o0pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpKaHUS Y4YEOHOro MaTepualia B Iporpamme IO
OMOJIOTUM OCYHIECTBICHO C Y4Y€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENHHBIX OCOOCHHOCTSX >KMBOM MPUPOIBI, O €€ ypOBHEBOW OpraHU3allUU U
3BOJIIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType yuyeOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeIbHble TUHUU: «buonorus kak Hayka. MeToabl
HAy4yHOTro To3HaHusm», «Kierka kak Ouonorumdeckas cucremay, «OpraHu3m Kak
ouosnoruueckass cucrema», «CuctemMa M MHOTOOOpas3He OpPraHUYECKOro MHUPAY,
«OBOJIIOLMS KUBOU IPUPOABDY, «IKOCUCTEMBI U IIPUCYIIME UM 3aKOHOMEPHOCTI.

Lenp u3ydenuss yudeOHOro mnpeamera «buonorus» Ha 0a30BOM YPOBHE —
OBJNIaJicHHe  OOyYaroNIMMHUCSA  3HAHUSAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allM¥ JKUBBIX CHCTEM pPAa3HOTO paHra M MNpUOOpPETEHHE YMEHUM
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHbBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» na 6azoBom
ypOBHE 00€CIeunBaeTCsl PeIICHUEM CIeAYIONINX 3a1a4:



OCBOCHHE OOYYAIONIMMUCS CUCTEMBbI 3HAHUH O OWOJOTHYECKUX TEOPUSIX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
st GOPMUPOBAHUS MPEACTABICHUNW O €CTECTBEHHO-HAy4YHOM KapTHUHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3allMU, BBIIAOIINXCS OTKPBITHSX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOY4YarOIIMXCS IO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCe aHadn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTUM HAyYHBIX B3TJISAO0B, WIACH M TOIXOI0B K HM3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluu;

CTaHOBJIEHHE Yy oOydaroumxcs oO0mell KyJnbTypbl, (YyHKIMOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOU IPUPO/IHl HA OCHOBAHWY 3HAHUH W OTBITA, IOTYUYCHHBIX TIPH U3yUECHUN
OHoJIorny;

dbopMupoBaHrue Yy OOydYalOIIUXCd YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B MPAKTHUUECKOW JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEJUITMHCKUX TEXHOJIOTUN U arpOOMOTEXHOJIOTHIA;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTU TO3HAHUS YEJIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOJIIOIEHUS STUYECKHUX
HOPM TPU IPOBEICHUN OMOJIOTMYECKUX UCCIIEIOBAHUIA;

OCO3HAHME IIEHHOCTU OWOJOTUYECKUX 3HAHUM JUIs TOBBIIIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPBI, 151 GOPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHHUS;

pUMEeHEHUEe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEIHEBHOM MKU3HU JIJIs
OLICHKH MOCJEACTBUM CBOEH JEITEILHOCTH 110 OTHOLICHUIO K OKPYKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHWE W COONIOACHHE Mep NPOPUITAKTUKA
3a00seBaHUM.

B cucreme cpennero oOmiero oOpasoBaHusi «buosorusi», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTENbHBIM yYEOHBIM TPEIMETOM, BXOISIIUM B
cocTaB MpenMeTHOM 06macTi « EcTecTBeHHO-HayUYHBIE TIPEIMETHI».

Jl1s u3yueHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHus
orBoauTcst 68 yacos: B 10 kiracce — 34 vaca (1 yac B HeeIo).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B opMUpPOBAHUN COBPEMEHHOM HayYHOU KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHX HaYK.

MeTopl TO3HAHMS KUBOM MPUPOIBI (HAOTI0IEHNE, SKCTIEPUMEHT, OMMCAaHUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabnuiel 1 cxembl: « MeTOo/Ibl TO3HAHUS KUBOW MPUPOJIBDY».

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonmb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKK KU3HUY», «YPOBHU OpraHU3aluU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI M MHUHEpaJbHBIX BEUIECTB B KieTke. lloanepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMbIe 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJbl (NIEpBUYHASsl, BTOpPUYHAs, TpETUYHAA W
YeTBepTUYHAsl CTPYKTypa). XHUMUYECKHe CBoWcTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHI — Onosiornueckue katanu3aTopbl. CTpoeHue pepMeHTa: aKTHBHBIH
HeHTp, cyOcrpatHas cnenuduuHoctsb. Kodepmentsl. Butamunbl.. OTanuus
(GbepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapu sl (TIH0K03a, prud03a U Ae30KCUpr003a), TUucaxapu bl
(caxaposa, JlakTo3a) W Tonucaxapunibl (Kpaxmai, TJIMKOTeH, IIeJUTI0N03a).
buonorunyeckue GpyHKINM yTiIeBOO0B.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buomornueckue Gynkuuu aunuaoB. CpaBHEHHE
yTIIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢yukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaet PHK. AT®: ctpoenne n GyHKIUN.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (paKkToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KIETKHU.

Kierka kak nenoctHas sxuBasi cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTast
HapykHas memOpana, monekynbsl JIHK kak renermyeckuit ammapar, cucrema
CUHTE32a OelKa.

Tumnbel KJIETOK: JyKapuoTHUecKas M mpokapuotuueckas. OcCOOEHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAsl CTE€HKA, MITMKOKAIMKC, WX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
an30COoMBl.  [1oJTyaBTOHOMHBIE OpPraHOWIBl KJIETKW: MUTOXOHAPHUH, IUIACTUIBL
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

SAnpo — perynaropHslid HeHTp KieTkd. CTpoeHue sjpa: saepHas o00JI0YKa,
KapHOoIlUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. Bbap.

Jnarpammel: «Pacripenenenne XMuMUYECKHUX JIEMEHTOB B HEXKUBOU IIPUPOLIE,
«PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuiel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunTtes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue depmenra», «HykmnennoBsie kuciaorel. JJHK», «Ctpoenrne MoneKkyisl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHUS
HAOJIOACHUM, WM3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabota Ne 1. «/3yueHune KaTaIUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIa3bl UK KaTaiasbl).

JlaGoparopHas pabota Ne 2. «M3ydyeHue CTpPOEHUS KIETOK pPAaCTCHUH,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboau3M. AcCUMIIISIIUS (TJTACTUYECKUT OOMEH) U
JUCCUMUJIISIUS (PHEpPreTuueckruii oOMeH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbIil. Posib pepmeHTOB B
oOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TemHOBass a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOCHHTe3. XEeMOCHHTE3UPYIoIne OakTepun. 3HAaUCHUE XEMOCHHTEe3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
aAKKyMYJUPOBAHHUE SHEPTHH B KJIETKE. DTarbl SHEPreTUYeCKoro ooMena. I mukomius.
Bpoxenue u ero Buabl. KucimopogHoe OKuCIEHUE, WM KIETOYHOE JIbIXaHUE.
OxkucnurensHoe GpochopunupoBanre. IPHEKTUBHOCTb IHEPreTUIECKOr0 0OOMEHa.

Peakuumn wmarpuunoro cuHTe3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanus reneruyeckod MH(poOpManuM B KIETKe. ['€HETHUYECKHM KOJ M €ro
cBorictBa. Tpanckpunuus — matpuunblii cunre3 PHK. Tpancnauus — 6uocunTes
Oenka. Ortanbel TpaHciasuuu. KomupoBanwe amuHOkuciIOT. Ponbs pubocom B
OuocuHTese Oenka.

Hexnerounsie hopmbl sxu3Hu — BUpychl. Mcropust otkpeitus Bupycos (/. 1.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
baktepuodaru. bonesHu pacTeHU, KUBOTHBIX M YEJIOBEKA, BBbI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaedpunura yenopeka (BUY) — BozOyautens CITM/la.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

IToptpetsi: H. K. Konsnos, JI. . UBanoBckuii, K. A. Tumupsizes.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xuzHeHHbIM 1uKiI Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii 1uKII, WM >KU3HEHHBIM 1MWK KieTku. WHTepdaza m MUTO3.
[Ipoueccrl, mpotekaromue B uUHTepdaze. Perumkanus — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonornuyeckne OCHOBBI PA3MHOXKEHUSI W HWHAWUBHAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetkun — muto3. Craauu mutoza. [Ipoueccsl, nmpoucxonsiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

DopMbI pa3MHOXKEHHSI OpPraHU3MOB: OecIionoe U nonoBoe. Buabl 6ecnosnoro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Cragum Mmeito3a. IIporecchl, NMpoucXoadiMe Ha CTaausix Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT U
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CEeMEHHUKM U sSMYHUKU. OOpa3oBaHuWE W PAa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHe. THUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pasButne pacrenuii. OHTOTreHE3 ILIBETKOBOIO PACTEHUSA: CTPOECHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenui», «J/lenenne xknetku Oakrepuit», «CTpPOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 3. «HaOnromenwe muTO3a B KJIETKaX KOHUMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopaTopnass pabora Ne 4. «/3ydeHue CTpOECHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reneTuku. Mictopust pa3BuTus reHETUKU. POk uTonoruu
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTuA. ['eHeTn4Yeckasi CHMBOJIMKA, UCOJIb3yeMasl B CXEMaX CKPEIIMBAHUIM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €IUHO00pa3us THOpPUIIOB MEPBOTO
nokoJieHus. [IpaBuiio qOMUHHPOBaHUS. 3aKOH PaCIICIUIEHUS IPU3HAKOB. | nnore3a
YUCTOTHI raMeT. [1omHoe 1 HenoJIHOEe TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuermieHHOE HaclieoBaHue mpu3HakoB. Pabora T. Moprana no crierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne clenaeHns reHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIECACTBEHHOCTHU. | eHeTuYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OIPENEICHUE M0Ja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOramMeTrHele M rereporameTHble oOpraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOJU(PUKALMOHHON N3MEHUYUBOCTU. BapuallMoHHbIN s U BapHallMOHHAsA KPUBAas.
Hopma peaxkuun npusHaka. KonndecTBEHHbIE M KauyE€CTBEHHBIE NMPU3HAKK U HX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYNBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI[P-ananmu3a. HacnencrtBennole 3a00ieBaHUsI 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne W TeHeparuBHble MyTauud. CTBOJOBbIE KIETKH. [IpuHIMIIBI
310pOBOro 00pa3a >KU3HH, AUATHOCTUKU, MPODUIAKTUKI U JICUSHUS TeHETHUYECKUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKOU
TeHETUKH B MPEAOTBPAILIEHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHUN YeTIOBEKa.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmu1s! u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKast
OCHOBa», «3aKOH PACIIECILICHUS U €70 HUTON€HETUYECKAsl OCHOBA», «3aKOH YMCTOTBI
rameT», «Jlurubpunnoe ckpemubanue, «L{lutosornueckre oCHOBbI AUTUOPUIHOTO
CKpeluBaHus», «Meio3», «B3zanmonelicTBue auienbHbIX T€HOBY, «['eHeTnueckue
KapThl PacTeHMil, )KUBOTHBIX U 4YEJOBEKa», «I'eHeTnka mnona», «3aKOHOMEPHOCTH
HACJIEIOBAHUs, CLEIUICHHOTO C MOJIOM», «KapuoTunbel 4enoBeKa W KMBOTHBIX,
«Bunel m3menunBocTH», «MonudukanmoHHas W3MEHUYMBOCTHY, «HacienoBanue
pesyc-bakropay, «['eHeTuka rpynn KpoBu», «MyTallmoHHas ©3MEHUYUBOCTDY.

OGopynoBanue: MoAenH-aniuMKanu «MOHOTHOpUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JluruOpuaHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOII U MUKpomnpemnapart «Jpo3zodunay (Hopma, MyTariui Gopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «I 'opox moceBHOM.



JlabopaTopHble U paKkTH4ecKHe padoThbl:

Jlaboparopnas pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOMIPEIapaTax» .

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauUKaIIMOHHON U3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOTO Psiia U BAPUALMOHHON KPUBO».

JlaGoparopHas pabora Ne 7. «AHanu3 myTtanuil y 1po30(duiibl Ha TOTOBBIX
MUKPOIIPEapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHue M aHaiu3 POJOCIOBHBIX
YEJIOBEK.

Tema 7. Cestekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U Mpouecc. 3apOoKIEHUE CEIIEKUMU U JOMECTHUKAIUS.
VYuenue H. U. BaBuiioBa o 1nieHTpax mpoucxoxaeHUs: © MHOT00Opa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCXOXKAEHHS JOMAIIHUX )KUBOTHBIX. COpT, mopoza, TamMM.

CoBpeMeHHbIE METOJIbI ceNeKIMKU. MaccoBBIi U MHAUBUYaJIbHBIA OTOOPHI B
CEJIEKIIMM pPAcTEHWd M KUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoacTBEHHOE
ckpeniuBanue — WHOpuauHT. Ywmcras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'erepo3uc, nnu rubpuaHas cuna. HepoAacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanénnas rubpunusanus 1 e€ ycnexu. IcKkycCTBEHHBI MyTareHe3 1 nojydeHue
MOJIUIUIOUIOB. JIOCTHKEHNUS CEIEKIMN PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak OTpacib MHPOU3BOACTBA. ['€HHAs WH)KEHepus. OTalbl
cozganuss pexomOuHanTHOM JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHKeHepus. Kierounble KyJabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHHUE PACTEHUMN.
KiioHupoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W otudyeckue  mpodmembpl. MO - reHeruuecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toprpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuiel u cxeMbl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTr000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopojbl TOMAIIHUX KUBOTHBIX», «COpTa KyJbTYPHBIX
pactenmity, «OTnanéHHas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Jlomumnonnus»y, «OO0BEKTHI OuoTexHONOTHNY, «KiIeTouHble KyIbTYpPHI U
KJIOHUpOBaHue», « KOHCTpyHnpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opyioBaHKE: MYJISIKH TJI0JIOB U KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IUCTBEHHBIE PACTEHHUS.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypcus «OCHOBHBIE METOIBI W JIOCTHXKEHUSI CEJIEKIUU PACTEHUU H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, MIJIEMEHHYIO bepmy,



COPTOUCTIBITATENIFHBIN ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

INIAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA [TPOI'PAMMLI 110
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHHIA

Cornacao ®I'OC COO, ycraHaBnMBaWOTCA TpeOOBaHHS K pe3yjbTaram
OCBOCHHS  OOyYalIIMMHUCI IporpaMM CcpeaHero oOmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEIMETHBIM H MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B crpykType TMUYHOCTHBIX PE3yJbTATOB OCBOEHUs Ipenmera «buonorns»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIMMUCS POCCUMCKON
rpaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACNICHNUI0, HaJlu4ue MOTHBalMM K oOydeHwio Owuojoruw,
[[EJICHANPABJICHHOE Pa3BUTHE BHYTPEHHHMX YOEXKIEHUN JIMYHOCTHU Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JESITEIbHOCTH IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMUA CHUCTEME
OMOJIOTUYECKOT0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE PE3YyNIbTAaThl OCBOCHUS MpeameTa «bHOJIOTHS» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOW ¥ BOCIUTATEIHHOW JCATEIHPHOCTHU B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMHU COLMOKYJIbTYPHBIMU, ICTOPUUECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT MpOIIECCaM CaMOIMO3HAHUsS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHUs, pPA3BUTUS BHYTPEHHEW TMO3WMLUM JIMYHOCTH, HATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYJla U CTAPIIEMY IOKOJICHUIO,
B3aMMHOTO YBa)XCHHUsS, OCEPEKHOr0 OTHOIIEHUS K KYJIbTYpPHOMY HAcCJIEAUI0 U
TpaJUIMIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXKarouen cpee.

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUsSI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTPa)XkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH TO3WIHMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
OIBITA U OMbITA JACATEIBHOCTH B MPOIECCE Peaan3alud OCHOBHBIX HAIPABJICHHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH



1) rpa:ka1aHCcKOro BOCITUTAHNS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOIO OOIIECTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIESITEIHLHOCTH MPU CO3JJaHUU YUEOHBIX
MPOCKTOB, pEIICHUW Yy4YeOHBIX U TO3HABATEIBHBIX 3a/a4, BBITIOJIHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENIATh COOCTBEHHYIO TIO3HUIMIO I10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSIMH, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLHAIBHBIM IMOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MIPOILECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBbIX, TO03HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAXKUTEIbHOIO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMUYECKOTO COICPKAHUS;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH POCCUNUCKOM IpaskTIaHCKOW MSHTUYHOCTH, TaTPUOTU3MA,
YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoun, ropnoctu
3a CBOW KpaH, cBOKO POIuHY, CBOM fA3BIK U KYJIBTYPY, IPOLUIOE U HACTOSAILIEE
MHOT'OHAIIMOHAJILHOr 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICGHHUE W
pa3BUTHE OWOJOTWUH, TOHUMAHUs 3HA4YeHHUs OWMOJOTUM B TO3HAHMHM 3aKOHOB
PUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXE€HUI0 M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHWE TYXOBHBIX LIECHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJAUTEIAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTEN CEMEHHOM JKM3HU B COOTBETCTBHHM C
TpaauuusiMu Hapo10B Poccuu;



4) 3cTeTH4€eCKOTr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBAa TBOPUECKOM JIMUHOCTH;

5) ¢uzuyeckoro BocnutaHusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOI0 0JIaronoJay4ns:

MMOHUMAaHHE U peali3alis 3[0pOBOro 1 6e30macHoro oopasa )u3HH (310pOBOE
NUTaHKUE, COOJIIOEHNE TUTUEHUYECKUX MPAaBUII U HOPM, COATAaHCUPOBAHHBIN pexKUM
3aHATUH W OT/AbIXa, peryispHas (Qu3nueckas aKTHUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3MYECKOMY H
MICUXUYECKOMY 310POBBIO;

NOHMMAHUE 1IEHHOCTH TMpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e301acHOro MOBEICHUS B CUTYaLIUAX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHHUE TOCIEJCTBUN W HENPHUSATHS BPEAHBIX MPUBBIUEK (YHOTpeOIeHHS
AJIKOT'0J1s, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTH MacTePCTBa, TPYA0II00HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTU TEXHOJIOTMYECKOM W COLMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIHBHO
BBITIOJTHSTH TaKyO J€STEeIbHOCTD;

MHTEpEC K Pa3IUyYHbIM cdepaMm npodecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oyaymielr mnpodeccurn W PEATM30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 1[eTIecO000pa3HOE OTHOIICHUE K TPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYyJNbTYphI: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX IOCIEACTBUNA IS
OKPY’KaroIIEN CPEBL;

OCO3HaHWE TI00aTBbHOTO XapaKTepa IKOJOTHYECKUX MpoOJieM U MyTer HX
pelIeHus;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBbIE TPU U3YUEHUU OMOJIOTMH 3HAHUS
U YMEHHUS T[pU pPEHICHUH TMpoOsieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
IPUPOJONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBENCHUS B IMPHUPOJIE,



HAlpaBJICHHBIX HA COXPAaHCHHE PABHOBECUS B SKOCUCTEMAX, OXPAaHy BHJOB,
AKOCHUCTEM, OroChEpHI);

AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCIIIUX BPE OKPYKAIOLIEN IPUPOIHOU
cpene, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUATHBIE YKOJIOTHYECKHE TOCISICTBUS
MPEANPUHUMAEMBIX ICMCTBUN U TIPEIOTBPAIIATh UX;

HaJIMYKUE PA3BUTOTO 3KOJIOTUYECKOTO MBIIIJICHUS, SIKOJIOTMYECKON KYIbTYPHI,
OITbITa JIEATEIILHOCTH AKOJIOTHYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHUBHOW M COIMAIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOMN NEATEILHOCTH SKOJIOTHYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3IKOBOM M YUTATEIBCKOM KYJIBTYpPhl KaK CpEICTBa
B3aUMOJICMCTBUS MEXKY JIFOJIbMH U TTIO3HAHUS MUPA;

NOHUMAaHUE CclHeuuPUKA OHOJOTMM Kak HayKd, OCO3HaHUs €€ poju B
dbopMUPOBAaHUM PAIMOHATILHOIO HAYyYHOTO MBIIUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeACTaBICHUS 00 OKpYXalolleM MHUpE KaK O €IUMHCTBE IPHUPOJIBI, YEJIOBEKAa U
oOmecTBa, B TMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM
COXPaHEHMUS TPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU JISi COBPEMEHHOM ITMBUIIM3AIUU:
obecriedeHuss HOBOT'O YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3JIaHHE IEPCICKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pemaTh pecypcHble MPoOJeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TII00aTBHBIX AKOJIOTHYECKUX MPOOIEeM U
obecrieyeHuss  mepexoja K  YCTOMYMBOMY  pa3BUTHUIO,  PAlMOHAIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (HOPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
JKU3HHU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHH OWOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIIMOHAJIBLHON T'PaMOTHOCTH OOydYarommxcs, GopMupyeMoin
IIpU U3yYE€HUU OUOJIOTHUH;

MNOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJB30BaTh TOJIydaeMble 3HAaHHWS [JI1 aHajiu3a u
0OBSICHEHUSI SBJICHUH OKPYIKAIOIIETO MUpa M MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAy4dHbIX (PAKTOB U
MMEIOIINXCS JAHHBIX C LEIbI0 OJTYYECHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJB30BaTh OHOJIOTMYECKUE 3HAHUSA IS
penieHus mpo0JIeM B peaabHbBIX )KH3HCHHBIX CUTYaIIHsIX;



OCO3HAHHME ILIEHHOCTHM HAyYHOW JAEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO NEATENBHOCTD HHIANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh UM  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHMI mo Ouosoruu B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3yabTaThl OCBOCHUSI yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHUST MHUPOBO33PECHUSI OOYYAOITUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIEHAayYHbIE TMOHITHS, OTpaKarolIue
IIEJIOCTHOCTh HAYYHOM KapTHMHBI MHUpa M CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPIHUs, SIBJICHUE, MPOIECC,
cUCTeMa, Hay4HbId (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
uccleIoBaHne, HabJt0IeHnEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATIbHbBIE
y4deOHble JeicTBUS (TMO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC),
obecnieunBaronue GopMrupoBanre PyHKIIMOHAIBHON I'PaMOTHOCTH U COIMANILHOM
KOMITIETEHIIUU  OOYYalOIIMXCS, CIIOCOOHOCTh OOYyYaloImMXCsl  HCIOJIb30BaTh
OCBOEHHBIE MEXIHUCIUIIIIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHbBIE
y4eOHBIE JICUCTBUS B TTO3HABATEILHOMN M COIMAIEHON TIPAKTUKE.

MertanpenMeTHbIE pe3ysbTaThl OCBOCHHUSI MPOTPAMMbl CPEIHETO OOIIEro
00pa3oBaHMs TOKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE A CTBHA:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyalU3UpoBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(ananu3za, cuHTE3a, CPaBHEHMU S, Ki1acCupUKaliu, 0000IIEHNUS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHITUM (BBLACNATh UX XapaKTEepHbIe NMPHU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMHU MOHSTUSIMHU );

ONpEeAeNsATh LeNU ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMHU HEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MTOHATHUS ISl OOBSICHEHUSI (DAKTOB U SIBJICHUI
YKUBOU ITPUPOIBI;

CTPOUTH JIOTMYECKUE pacCykJAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIIOUCHUS;

MPUMEHSTh CXeMHO-MO/IENIbHBIE CPEJICTBA VISl IPEJICTABICHUS CYIIECTBEHHBIX
CBSI3¢ M OTHONIICHUN B H3ydyaeMbIX OHOJIOTHYECKHX OOBEKTAaX, a TaKKe



IPOTUBOPEUYHI PA3HOrO POJA, BBIABICHHBIX B Pa3IMYHbIX HHPOPMAILIMOHHBIX
UCTOYHHUKAX;

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JACSTEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATH U BHITIOJIHATH pab0Ty B YCIOBHIX PEATbHOTO, BUPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMO/IEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEAOBATEIbCKHE ICHCTBHUS:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIE BHUbl JESITEIBHOCTU IO IMOJIYYEHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIJIBUTaTh TMIIOTE3Y €€ PEeIIeHNUs, HAXOAUTh apryMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOUX
YTBEPKACHUMN, 3a]JaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3aMpOChl U MPUMEHATH PA3TMYHBIE METOJBI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMAlbHYIO  (OopMy  MpeacTaBieHUs
Ounosornyeckor nHGopMaluu (CXembl, TpaduKu, TuarpaMmbl, TAOJIUIbI, PUCYHKH U
pyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTEMaTUYECKUE 3HAKU W CUMBOJBI, (HOpMysibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgJiaiecHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMH 1efiCTBUSIMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUI JIPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh PAa3IUYHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICWCTBHS, TOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI IpU PEIICHUU OMOJIOTUYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM 0OLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



NpUHUMATh I[€JIM COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupenensatb poiad € Y4ETOM MHEHHH YYaCTHHKOB, OOCY>KIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIa/Ia M KaXKIOT0 YYACTHUKA KOMAHIbI B OOIITUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIOJIb30BATh OWOJIOTMYECKUE 3HAHWS IS BBISBICHHS TPOOJIEM W HX
pelIeHusl B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpAaTh HAa OCHOBE OMOJIOTMUECKHX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYIKAax IO OTHOILIECHHUIO K JKHBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATEIBHYIO AEATEIBHOCTD, BBISBIATH
poOJIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATEIIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENIbHO COCTABJIATH IUIaH PEIICHUS MPOOJIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUI;

JeJ1aTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBAaTh (HOPMHPOBAHUIO W TIPOSBICHHUIO IMUPOKOW DPYIUIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJAJ€Th  HABBIKAMHM  TIO3HABATENBbHOM  pediieKCUM  KaK  OCO3HAHHS
COBEpUIAEMbIX JEHCTBHII W MBICIUTEIbHBIX MPOLIECCOB, MX PE3YJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M ApPryMEHTBl JPYIMX NPU aHAIU3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

IpPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue ais yueOHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALUU U
mpeo0pa30BaHUI0 3HAHUM, BUIBI IEATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUI B Pa3IMUYHbIX y4€OHBIX CUTYallUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpenameTHbie
pe3yabTaThl MPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHs y4ueOHOro npeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMS, O BKJIALE POCCHUCKUX U
3apyOexHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peLIEHUS KU3HEHHbIX 33/1a4;

YMEHHUE PACKPHIBATH COJEpPNKAHUE OUOJIOTMYECKUX TEPMHUHOB U TMOHSATHUM:
KHU3Hb, KJIIETKA, OPraHu3M, METa00JIu3M (0OMEH BEIIECTB U MIPEBPALLEHUE YHEPTUH ),
romMeocras (camMoperyisiuusi), YypOBHEBas OpraHU3alMs KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOTYKLHA), HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHe Teopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpalibHAasl JO0TrMa MOJEKYJsipHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (0 LeHTpax MHOrooopasusi u
IPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. M. BaBuiosa), onpeaensars rpaHUllbl UX
IPUMEHUMOCTH K )KMBBIM CHCTEMAM,;

YMEHUE BIIAJIETh METOJaMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IMpOBEIACHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBH)KEHUE TUIIOTE3bI, BHISBJICHUE 3aBUCUMOCTH
MEXJy HCCICAYEMBIMH BEIUYMHAMHU, OOBSICHEHHE MOJNYYEHHBIX pE3yJIbTaToB,



WCITOJIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BHIBOBI
Ha OCHOBAHWH MOJTYyYCHHBIX PE3yIbTaTOB;

YMEHUE BBIJIEIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M IMpPEBpALICHUs] 3HEPTUU B KIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYAIBHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHMS] OMOJIOTHYECKUX
IIPOIIECCOB U SIBJICHUH, JJIS MPUHSATHS MPAKTHUECKUX DPEIICHUN B TOBCEIHEBHOM
KU3HU C LeNbl0 olecrnedeHus: 0e30IacHOCTH CBOETO 3J0pOBbs U 370POBbSA
OKPY KaIOIIUX JIFOJIeH, COOJIIOICHHSI HOPM TPAaMOTHOTO TIOBEACHHS B OKPYKaIOIIeh
IPUPOJHON cpese, MOHMMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM Ouonornn OMOTEXHONOTUI ISl  PalMOHAIBHOTO
IPUPOONOIH30BAHNUS;

yMEHUE pellaTh »JJIEMEHTApHbIE TEHEeTHYECKHWE 3aJlayd Ha MOHO- U
IUTUOPUIHOE CKpEIMBaHUE, CLEIUICHHOE HAacJeI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TIPEACKa3aHus HAcleAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpPHBIE M TpaKTUYeCKue pabOThl, COOIIOAATH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HWHOOPMAITUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCCOBOM MH(POPMAIIUH, HAYIHO-TIOMYJISIPHBIC
MaTepHaibl), STUYECKHUE AaCIEeKThl COBPEMEHHBIX WCCICAOBAaHWM B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaTh COOCTBEHHbIC IMHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh OHATUIHBIN armnapaT OMOJIOTUH.

[IpeameTHbie pe3ynbTaThl OCBOCHUsS yueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KapTHHbBl MHpPAa U HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIISHUS KU3HCHHBIX 3a/1a4;

yMEHHUE PACKPHIBATh COACPKaHNE OMOOTUUECKUX TEPMUHOB U TTOHSATHI: BUI,
NOMyJIsAlKsS, TEeHO(MOH, DSBOJIOLMS, ABUXKYIIUE CUIBI ((PaKTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



ADKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHThl, LEeNU MUTAHUS,
AKOJIOTHYECKas MupamMuga, OuoreorneHos, ouocdepa;

yMEHHUE U3JIarath OHOJIOTHYECKHE TeOopuu (PBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabieBoro cxonacrsa K. M. bapa, yepenoBaHusi TJIaBHBIX HAMNpPaBJICHUN U
nyTteit sBomonuu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnanckoro),
OTIPEACIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONHUCAaHUE >KUBBIX CUCTEM, IMPOLECCOB U SIBIICHUM, OpraHu3alus U IpPOBEACHUE
OMOJIOTUYECKOTO SKCIIEPUMEHTA, BHIJIBUXKEHUE TUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMH, OOBSCHEHUE TMOJYYEHHBIX pE3YyJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MMOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHHH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTUUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHI, TPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HAClEACTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BUA000Pa30BaHMS, MPUCHOCOOIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTHYECKUX (DaKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEILIECTB M IIOTOKAa HSHEPIHMH B JKOCUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHI B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHHUE TPUMEHSTh IMOJYUYCHHBIC 3HAHMS 11 OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIs NPUHATUSA NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KHU3HU C LeNIplo obOecriedyeHus Oe30MacHOCTU CBOETO 3J0POBbsi U 310POBbS
OKPYKAIOIIUX JIFOJIeH, COOTFOICHHSI HOPM TPAaMOTHOTO TIOBEJICHUSI B OKPY Karomen
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIIMOHATIEHOTO TPUPOOIIONH30BaAHNUS;

YMEHHE peuiaTh 3JIeMEHTapHble OUOJIOTHYECKUE 33Jlaud, COCTABISTH CXEMBI
NepeHoca BEIIECTB U IHEPTUH B IKOCUCTEeMax (LIeTH MUTaHuUs);

yMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATH
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OICHWBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIOUIYI0 TICEBJOHAYUYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHuaybl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast OMONOTrMYecKyr0 MH(GOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue (1upp )
NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
bubnunorexa [IOK
! bronorns kax rayxa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 bubmmorexa [TOK
P t https://m.edsoo.ru/7f41c292
bubmoreka [JOK
X i 8 1
3 MMUYECKHUI COCTAaB U CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 K 6
VSHEACATCIBHOCTE TICTRH https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 bu6mmoteka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencrBeHHOCTh U U3MEHUYUBOCTD 8 15 bu6anoreka LIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bu6nunorexa [IOK
8 P 1
©3CPBHOC BpeMit https://m.edsoo0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero H3ydeHusi = oOpa3oBaTeIbHbIE
padoTsI padoThbI
pecypcsl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
02.09.2024 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBOM
npupobl. [Ipaktuaeckas padora
2 NIQ) lp«I)/lIcnonI:ﬁOBaHHe pa:fquLIx 1 0.5 bubmmorexa [JOK
09.09.2024 | https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUYECHUU
OMOJIOTMYECKUX OOBEKTOBY
3 buonoruyeckue cuctemsl, 1 bubmuorexa [JOK
MPOLIECCHI U UX U3YyUCHHE 16.09.2024 | https://m.eds00.ru/863e6564
4 XUMHUECKUH cocTaB KJIeTKU. Bona 1 bubnmoreka [JOK
1 MUHEpaJIbHBIC COJTH 23.09.2024 | https://m.eds00.ru/863e674e
bu6muoreka [IOK
> beaci. Coctas u cTpoenie denko L 30.09.2024 | https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHUE
katanu3atopsl. JlabopaTopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnmorexa [JOK
KaTaJTUTHYECKON aKTUBHOCTH ' 07.10.2024 | https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuUIa3bl
WM KaTanasbl)»
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bu6muoreka [IOK

! ¥ritepozet. Jlrm et 14.10.2024 | https://m.edso0.ru/863e6870
bu6mmorekxa [IOK
8 Hywentonsie kuciorst. AT® 21.10.2024 | https://m.edsoo.ru/863e6d5¢c
9 Hcropust 1 METOIbI H3yYCHHS bu6nmoreka [JOK
kietku. Knetounas teopust 11.11.2024 | https://m.eds00.ru/863e6e88
10 Krerka kak nenoctHas xuBas
cucreMa 18.11.2024
CTpoeHue 3yKapuoTUYECKOI
kietku. Jlaboparopnas padora No
2 «M3yuyeHne cTpoeHus KIETOK bubmuorexa [IOK
11 pacTeHHiA, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
. 25.11.2024
OakTepuil 1o MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TFOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE)»
12 OOMeH BeIecTB MM META00IH3M. bu6nuoreka [JOK
KontponbHas pabora Nel 02.12.2024 | https://m.edsoo.ru/863e766¢
bu6muoreka [IOK
13 Potocmrres. Xemocurres 09.12.2024 | https://m.eds00.ru/863e7c98
. but6mmorexa [IOK
14 DuepreTiicckuii 0bmen 16.12.2024 | https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue kieTku. MuTo3.
15 Jlaboparopuas pabora Ne 3 05 bu6nuoreka [IOK
«Ha0mroienne MuTO3a B KJIIETKAX ' 23.12.2024 | https://m.edsoo.ru/863e7dc4

KOHYMKa KOpeIlKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTax»
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buocuntes Oenka. Peaknus

bu6muoreka [IOK

16
MaTPUYHOTO CHHTE3a 28.12.2024 | https://m.edsoo.ru/863e796e
bu6mmorekxa [IOK
17 Tpascnaumt — bnocurres beaxa 13.01.2025 | https://m.edsoo.ru/863e796e
18 Hexnerounsie Gopmbl )KU3HH — bu6nmoreka [JOK
BUPYCBI 20.01.2025 | https://m.eds0o.ru/863e7540
bu6muoreka [IOK
19 DopMBI pa3MHOKEHUS OPraHU3MOB 97 01.2025 https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
N bubmuoreka [JOK
20 Meiios 03.02.2025 | https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0/I0TBOPEHHE.
21 Jlaboparopnas pabota Ne 4 05 bu6nmoreka [JOK
« 3yueHne CTpOSHHS TIOJIOBBIX ' 10.02.2025 | https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
29 NunuBuyansHOE pa3BUTHE bubmuorexa [JOK
OpraHu3MoOB 17.02.2025 | https://m.edso0o.ru/863e8436
I'enetnika — Hayka o
23 HACJIEICTBEHHOCTH U bubmorexa TOK
A 24.02.2025 | https://m.edso0o.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HaCJIEI0BaHUS
24 MpU3HaKoB. MoHOTHOpHIHOE bubnmorexa [JOK
P ' pra 03.03.2025 | https://m.eds00.ru/863e8878
CKpEIIMBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaKOH gejaBncmfo:; bubmorexa [TOK
10.03.2025 | https://m.edsoo.ru/863e89a4

HacCJICOOBaHUS IPU3HAKOB
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CreieHHOE HacJIeI0OBaHUE
npusHakoB. JlabopaTopHas padora
Ne 5 «M3yuenue pe3ynbraToB

bu6mmorekxa [IOK

26 0.5
MOHOTHOPUAHOTO U TUTHOPUIHOTO 17.03.2025 | https://m.edso0.ru/863e8c60
CKpEIIMBAaHUA Y IPO30(HIIbI HA
TOTOBBIX MUKpPOITpEIapaTaxj
I'eneruka nona. HacnenoBanue
27 IIPU3HAKOB, CIEIIEHHBIX C ITOJIOM bubmorexa [OK
P >l ' 07.04.2025 | https://m.edso0.ru/863e8c60
KonTponbHas pabota Ne2
N3meHuunBOCTE.
HenacnencrtBeHHast U3MEHUUBOCTD.
JIaGoparopuas padora Ne 6.
28 N3 IIIC)HI/ICPMO I/II)(I)I/IKa VOHHON 0.5 buommorera LOK
y g H ' 14.04.2025 | https://m.edsoo.ru/863e8efe
W3MEHYUBOCTHU, TIOCTPOCHHUE
BapHAIIMOHHOTO psijia U
BapUALlMOHHON KPUBOM»
HacnencrBenHas H3MEHYHUBOCTb.
29 JlaGopatopHas pabota Ne 7. 05 bubmuorexa LIOK
«AHanmu3 MyTalui y 1po30Quisl ' 21.04.2025 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpENapaTax»
30 I'enetuka yesioBeka bubmmorexa [OK
28.04.2025 | https://m.edso0.ru/863e8d78
PesepBubIii ypok. O6006111eHNE IO
31 H
teme «HaciieacTBEHHOCTh 1 05.05.2025
U3MEHUYUBOCTH OPTaHU3MOB)
32 CenekIus KaK HayKa U IIpoIecc bubmorexa HOK
i Y pott 12.05.2025 | https://m.edsoo0.ru/863e9214
33 MeToanl M JOCTHKEHUS CEJIEKIIUU bu6muoreka [IOK
pacTeHUI U KUBOTHBIX 19.05.2025 | https://m.edsoo.ru/863e9214
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34 buoTtexHomorus kak oTpacib 1 bu6nmoreka [JOK
POM3BOJICTBA 26.05.2025 | https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34
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