MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MuHucTepcTBO 00pPa30BaHUS U HAYKH Y AMYypPTCcKoii PecnyOsmku
Ynpasienue o0pa3oBaHusi AIMHUHHCTPANNH MYHUIIUIIAJIBHOTO 00pa3oBaHus
"T'opoackoii okpyr ""I'opox I'imazoB"

MBOY "CII Ne 11"

PACCMOTPEHO YTBEPXIEHO

PYKOBOAUTEND LIKOJIBHOTO nupexkrop MBOY "CII Ne 11"

METOINYECKOT0 OO BEANHEHUS Koperazos W.A.

[mbiposa M.JI. ITpukaz Ne 155-O1

TTporokoin Ne 1 otT «30» aBrycra 2024 r.

oT «29» aBrycra 2024 r.

PABOYASI ITTIPOTPAMMA
(ID 2129074)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

1t ooyuarommxcs 10 — 11 xmaccos

['nazos, 2024



IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke 0Moornu, €€ 3HAYCHUH B TO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
OTpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHU U €€ CTPYKTYypa.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHME, €ro CTPYKTYpYy, pacOpeaciieHue 1o pa3jeiaM U TeMaM,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsI YUEOHOTrO MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) pean30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[TosTOMy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YACIICHO BHUMAaHUE HCTOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM YHCIie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBEACHHUS B OKPY)KAIOIIEH NPUPOJHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



yuebHoro npeamera «buonorus» mpoaMKTOBaHO HEOOXOAUMOCTHIO 0OeCcTeueHus
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO OHOJOTHYEeCKOrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CHIOCOOHOCTH aJanTHpPOBAaTbC K HW3MEHEHUSM JUHAMHYHO pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUpA.

buonoruss Ha ypoBHE cpeaHero o0Imero o0Opa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM NpHUpoje, €
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpraHM3allid U 3BOJIOLUH, CO3/1aéT
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, SKOJIOTHYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUA
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CHOCOOCTBYET MHTErpaluy OWOJIOTMYECKUX 3HAHUM C
NPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, MPEACTaBICHHOIO B IpOrpaMMe I10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE [UJIS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACISIONINE aJeKBATHOE IOBEIECHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTUM OCYIIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro nosHaHus», «Kinetka kak Ouosiornueckas cucrema», «OpraHusM Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMUYECKHUX TEOPHSIX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKaIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATh U OLICHUBATD SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHUE IICHHOCTU OHOJIOTUYECKUX 3HAHUW ISl TIOBBIIIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COONMIOACHHE Mep NPOPUIAKTUKI
3a00J1eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenust Onosoruy Ha 6a30BOM YPOBHE CpeIHEro 00IIero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTHH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIBI (HAOIIOICHHE, SKCIIEPUMEHT, OMKUCAHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWEe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOICcTBa OenkoB. buonornueckue
byHKIIUU OETKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTUU.

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

[{uTosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJACUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHYecKas U MpokapuoTuuyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxenne MUTOXOHIApUN u T1uiacTun. Bunbl tactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOEHUE KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpEnapaTrbl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepUil MOJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTax M HX
OTIMCAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPruM B IMOHUMaHUU
MeTabom3ma.

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

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A NSl KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KkieTke. PacmiernsieHue BENIeCTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peaknuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKUCIOT. Ponb pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BHY) — Bo3oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkanuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, IIOYKOBAHWE OJHO- W MHOTOKIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEepPMAaTOreHe3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmIogoTBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. THUITBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nukin», «Pemmukanus JHK», «Mutosy,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIICKOIMUTAIOIINX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «J/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmrogeHue MuTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pab6ora Ne 4. «M3ydeHme CTpPOCHHS ITOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE . MeHnenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMdeckHe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBaHHUIO FeHOB. HapylieHne cuerieHrs reHOB B pe3ysbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU M UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHYMBOCTh. Kitaccudukanus MyTaluii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOULIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOQPIIAKTUKA U JICUCHUS TEHETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBbI  JUTMOPUAHOTO  CKpelluMBaHus»,  «Meio3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKaloHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHMOPUIAHOTO WU
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabota Ne 6. «/3yueHne MoanpUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmupl 1 cxembl: kapta «LleHTpbl NpPOUCXOXKIEHHS W MHOroo0Opasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. BanoBay,
«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYIBTYpHl H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repoapuil «CelbCKOX035IIICTBEHHBIE PACTEHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBUHU3Ma. JIBMKYIIUME CHUJIBI HBOJIONWU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonmynsnusa kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii 0oTOOp — HampaBisionwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT ABOJONUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

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

MaxkpoaBomorusi. DopMbl  IBOMIONUHN:  (UIIETUYECKAs, TUBEPTEeHTHA,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHHEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «/lpo3oduna» (Hopma, myTaruu (GopMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHIE XUMUYECKOM BoMoMK. HauanbHble dTamnb
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ickas 3pa W €€ [epuoAbl: MAJCOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnyecKux IporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa Kak OTpakeHHE 3BotoUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek nOpsAMOXonsAIini, YeloBeK HeaHAepTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJOBEKa U YEeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

[Tpaktrueckast padora Ne 1. «M3ydeHne nckomaeMbIX OCTaTKOB PAacCTEHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajaud U pa3feibl IKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckne (axktopel. Kiaccuduxanus sxonornueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaue€HHWE OWMOTHYECKUMX B3aUMOJEHCTBUW [JIsl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

JlabopaTtopHas pabota Ne 3. «Mopdomorndeckne 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0111ecTBa M DKOJOrHYeCKHE CUCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI HKOCUCTEMBI: MPOIYLICHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl:  TPOIYKLIHMHU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero ¢GyHkiuu. OcoOeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiu. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
VOpaBJICHHUS TPUPOJHBIMU pEeCypcaMH M HX HCIHOJb30BaHue. JlocTikeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiii d3GdexTy, «DakTophI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuaeie OHOLEHO3BD», Tepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TPUHAAJIEKAIINE K Pa3HBIM JKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®enepanun, n300pakeHHs] OXpaHSEMbIX BHIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTD KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KyJIbTYpHOMY HACJICIAUIO U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOM Kpail, CBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJICAUIO U MaMATHUKAM MIPUPOJIHI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0OIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHHE SMOIMOHATBHOTO BO3/IEUCTBUS KUBOM MPUPOBI U €€ IIECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U peau3alusl 3J0POBOTO M 0O€30MacHOro o00pa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccnoHaIbHON AesSTENBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUST TIOCTYNKOB W OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MpOoOIeM U IMyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJIEHHBIX HAa COXpPAaHEHHE pPaBHOBECHs B SKOCHUCTEMAaX, OXpPaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HEMPHUITHE JCUCTBHM, MNPUHOCAIIMX BpPEH  OKPYKAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOUN JIESITETBHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS 00 OKPYXKAIoleM MHpPE KaK O €IMHCTBE NPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHS HAa OCHOBE HAay4YHBIX (DaKkTOB
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCT NHINBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMs yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
yYHUBEpCalbHble Yy4eOHbIE JEWCTBHS (TIO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLUAIIBHOW MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYJIUpPOBaTh U aKTyalM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATHUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKUE TelCTBUS:

BJIa/IETh HaBBIKAMU YY€OHO-HCCIIEI0BATEIBCKON U IPOCKTHOU JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMYHbIE BHUIBl JEATEIBHOCTH MO TOIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMHU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJSPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJIHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OgyaieHue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUAMM

1) o0mmennme:

OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMH OOINECHWS W B3aUMOJICHCTBHUS, MTOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJBl COBMECTHBIX JCHCTBUU C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIATh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO MOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMATh MOTMBBI M aApPryMEHTBl JPYTMX IIPU AHAJIU3E pEe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHUIO, MHTEPIPETALNH U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TOAM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpPAa M HAyYHOIO MHUPOBO33PEHHS, O BKIIAJE€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB M MpEBpallCHUE
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSTHI, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB U MPEBPALICHUs] SHEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH MOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NMPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JIsl pEIEHUS KU3HEHHBIX 337a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThl, IIeMu MUTaHU,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOAWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE M MpaKkTHUYecKhe padoThl, cOOJ0IaTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOpMAaINK, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM nudpoBbIe
Ne /it P Konrtpoabnbie | Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcesbl
bubmnoreka IIOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 bubmorexa LHOK
P t https://m.edso00.ru/7f41c292
. bubnuorexa [IOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bu6nuorexa [IOK
4 K 1
VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso0.ru/7f41c292
5 PazmHOXeHME M MHIUBUIYAIBHOE PAa3BUTHE 5 1 bubnuoteka [JOK
OpTraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nuorexa [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41c292
bubnunorexa LIOK
8 P 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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
HaunMeHoBaHHe pa3/iejioB H TEM uudposbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcesbl
bubmnoreka IIOK
1 1
IBOIMOLUHOHKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmnorexka HOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1
3 OPraHu3MbL 1 OKpYKaIOWas Cpeia > https://m.edsoo.ru/7f41cc74
bubanoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
2
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB 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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
undpoBbie
Ne n/n Tema ypoxa Konrtpousbnbie | IlpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
buoJsiorus kak Hayka.
1 EHOMOMS B CHCTEME HAVK 1 https://m.eds00.ru/863e6122
Y https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
IIpakTuyeckas padora Ne 1
2 «I/II)CHOJIIBOBZIHI/II; a3JIMYHBIX METO10B 1 0.5 bubmmorexa [JOK
P A ' https://m.eds00.ru/863e6122
NP U3yYeHUH OUOTOTHYECKHUX
00bEKTOB»

3 buonornueckue cucTeMsl, TPOLIECCH U UX 1 bubnnoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
XUMHYECKHH COCTAB U CTPOCHHE KJICTKH.

4 XUMHUYECKUN COCTaB KJ'IGTKEI Boaau 1 bubmorexa HOK

- PoA https://m.eds00.ru/863e674e
MHHCPAJIBHBIC COJIN
bu6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaTaJn3aTopPHI.
6 JladopaTopnas padora Ne 1 «3yuenue 1 05 bubmuotexa [JOK

KAaTAJIUTHYECKOH AKTUBHOCTH
(pepMeHTOB (Ha MpUMepe aAMIJIA3bI UJIH
KaTaja3bl)»

https://m.edsoo.ru/863e6b72



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

bu6mmoreka [IOK

7 v I
[VICBOMEL. JIHIIHAAT https://m.edsoo.ru/863e6870
bu6mmoreka [IOK
H AT
8 YIICHHOBIC KHCITOTRE https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI U3YUEHHUS KIIETKU. bubnuoreka [IOK
Kiterounas reopus https://m.eds00.ru/863e6e88
10 KieTka xak memaocTHas >KUBast CUCTEMA
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHasi padora Ne 2 «M3yueHnue
CTPOEHHS KJIETOK PACTEHHH, JKHBOTHBIX bubmmorexa LIOK
11 P S P ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPHOOE H DAKTEPHH MOA MHKPOCKOHOM https://m.edsoo.ru/863e716¢c
Ha rOTOBBIX MUKpONpenaparax u ux
onucaHue»
12 KuzneneareanHocTs KieTku. OOMeH bu6nmoreka [JOK
BEIIECTB U META00IU3M https://m.edso00.ru/863e766¢
bu6nmoreka [JOK
13 D . X
OTOCHIHTES. ACMOCHHTES https://m.edso00.ru/863e7c98
bu6mmoreka [JOK
14 9 i 00
HEPTCTHHECKHI OOMEH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN IUKI KISTKU. [{enenue
KJIeTKH. MUTO3.
15 Jladoparopnasi padora Ne 3 05 bubnuorexa [JOK
«Ha0ur0oqeHue MUTO03a B KJIETKAX ' https://m.eds00.ru/863e7dc4
KOHYHMKA KOPeUIKa JIYKa HA TOTOBBIX
MHUKpPOIpenaparax»
16 buocunres 6enka. Peaknys MatpuaHOTO bubnmuorexa [JOK
CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsmus — OnocuHTE3 OENKa bu6mmoreka [IOK



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

https://m.edso00.ru/863e796e

Pa3mHoxenue n HHAUBUAYAJIbHOEC

18 a3BUTHE OPraHN3MOB bubmmorexa LIOK
P P ) https://m.eds00.ru/863e7540
Hexnerounsie hopMbI )KU3HU — BUPYCHI
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
Melios. BuG 10K
nonImoTexa
20
Komrpoatuas pagora https://m.edsoo.ru/863e7f4a
«KuzHenesiTeIbHOCTh KJIETKID)
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
Ormno10TBOpEHHE. Eub 10K
nonImoTexa
21 ° 0.5
JlabopaTopHas padora Ne 4 «3yuenue https://m.eds00.ru/863681b6
CTPOEHHS MOJOBBIX KJI€TOK HA TOTOBBIX
MHKPOIpenaparax»
22 WNHauBHyanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
FHBILY P P https://m.eds00.ru/863e8436
HacJieAcTBEHHOCTh M U3BMEHYHBOCTH
93 OPraHM3MOB. bubnmnorexa [JOK
I'eneTrka — Hayka 0 HaCJIEACTBEHHOCTH U https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
24 3aKOHOMEPHOCTHU HACIEAOBAHUS bubnmnoreka [JOK
NPU3HAKOB. MOHOTHOPUIHOE CKpEIINBaHUE https://m.eds00.ru/863e8878
o5 Jurubpuinoe ckpeuBanye. 3aKoH bubnnorexka [JOK
HE3aBUCUMOTI'0 HACJIEA0BAHNS IIPU3HAKOB https://m.edso00.ru/863e89a4
CuenieHHoe HaclleJOBaHUE TPU3HAKOB. Bt OK
26 Jla6opaTopnasi pa6ora Ne 5 «3yuenue 0.5 nomoreka L1

pe3yJIbTaTOB MOHOTHOPHUIHOIO U

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

AUTHOPHUIHOTO CKPEeIIMBAHUS Y
AP030(PUJIbI HA TOTOBBIX
MHKpoOIpenaparax»

I'enernka nona. HacnegoBanue npu3HaKkoB,

bubmuorexa [JOK

21 CLIEIJIEHHBIX C II0JIOM https://m.edso0o.ru/863e8c60
N3menunBocTs. Henacnencrsennas
U3MCECHYUBOCTD.

28 Jladoparopnasi padora Ne 6. U3yuenue 05 bubnuorexa [JOK
MO (PUKANUOHHON U3MEHYHBOCTH, https://m.edso0.ru/863e8efe
NMOCTPOEHHEe BAPUAIIMOHHOIO Psiia U
BAPHALMOHHOM KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

29 JlaboparopHasi padora Ne 7. «cAHaau3 05 bubnuorexa [JOK
MYTalMil y Ap030¢uIbl HA TOTOBBIX https://m.edso00.ru/863e8efe
MHKPOIpenaparax»

bu6mmoreka [IOK

30 Peneriia wenosexa https://m.eds00.ru/863e8d78
PezepsHblil ypok. O600111€HIE 110 TeMe
«HacnencTBeHHOCTh U U3MEHYMBOCTh

31 OpPTaHU3MOBY
KonTtpoabHnas padora
((HaCJ'ICZICTBeHHOCTI) U U3BMCHYUBOCTH
OpraHu3MoB»

Cenexuusi opranu3mMoB. OCHOBBI
32 6I/IOTeXuHOJIOII")I/[P[. bubmmorexa LIOK
https://m.eds00.ru/863e9214
Cenekius Kak HayKa M TIpoIiecc
33 Metoabl ¥ JOCTUIKEHUSI CENEKIINU PACTEHUM bubnmoreka [JOK

" )KUBOTHBIX

https://m.edso00.ru/863e9214



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

34

buorexHosorusa kax 0oTpaciib IPOHU3BOACTBA

bu6mmoreka [IOK
https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubnuorexa LIOK
H A ya https://m.edso00.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOIOINU https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 M 1
HKPOIBOITIOHA https://m.edso00.ru/863e9cle
[Tomymsius kak seMeHTapHas
€MHUIIAa BUJA U SBOJIIOIUH.
4 J'II;60 ETO Hﬂa}l abora J?o 1 1 0.5 bubnuorexa LIOK
patopHaip ) ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBIKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [JOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
6 E i 1
CTECTBEHHBIIE 0TOOp 1 ero dopmbi https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue ' https://m.edso00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 bubnmoreka [JOK



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

MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoOIONNN
10 Hcropus xu3Hu Ha 3emile U METO/bI
€€ N3y4YeHHUS
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnuorexa [JOK
nepuojiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIIUN
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTnueckas padora Ne 1 05 bubnnorexa [HOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHMii U KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOLMS YeJIOBEKa (aHTPOIIOTEHE3
t (anTp ) https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((akTopsl) bubnnorexka [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINH 3BOITIOIIH
YelioBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmnoreka [JOK
aJjanTaluy 4eJI0BeKa https://m.eds00.ru/863eaea2
PesepBHelIil ypok. O600IIEeHHE T10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE

KWU3HU Ha 3emiie» KoHTpoabHas
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pabora.

20 DKoJIOoTHs Kak HayKa
21 Cpenpl 00uTaHUS U YKOJIOTHIYECKHE bu6mmoreka [IOK
(hakTopsI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P p ' https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa)
bu6mmorexa [IOK
23 buotuueckue pakTops
¢ P https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiiuu. [Ipaktuueckast pabora
24 Ne 2 «Iloacuér nnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MOB — bubnuoteka [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(PKOCUCTEMBI) https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKA3aTEeN IKOCUCTEMBI.
27 DKOJOTUYECKHE THPAMHUJIBI bubmoreia HOK
. p ’ https://m.eds00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI
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30 buocdepa — rinobanpHas 1 bubmmoreka [JOK
AKOCHCTEMA 3eMJIU https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmoreka [JOK
ouocpepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnunoreka HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI

34 «Co00111eCcTBa U DKOJIOTUUECKHAE 1
cuctemb» KonTposibHas pabora.

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e buomnorus: 10 knacc: 6a30BbIi ypoBeHb: yueOHuk/ [laceukun B.B.,
Kamenckuii A.A., Pyouos u np. /ITox penakiueii [Taceunuka B.B. —
Mockasa: [Ipocsemenue, 2023

e buomnorus:11 kinacc: 6a3oBblit ypoBeHb: yueOnuk/ [Taceukun B.B.,
Kamenckuit A.A., Py6mos u ap. /Ilon penakuueii [laceunuka B.B. —
Mockasa: [Ipocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1. Uonnesa A.}O.,Topramnos A.B. buosnorus B cxemax u TabiuImax.
Oddexrunas noaroroka k EI'D.Mocksa,2016 r

2.Kupunenko A.A. buosnorus. COOpHHK 3a/1a4 110 T€HETUKE JJIs TOJATOTOBKHU K
EI'D..JIETUOH,2014 r

3.Kupunenko A.A. MonekynsipHasi 6nosiorus. COOpHUK pa3HOYPOBHEBBIX
3amanuii a1 noarotosku Kk EI'D.JIETMOH,2014 r

4 Konecuukon, C.1.buonorus. Dxonorus. IToaroroska x EI'D.JIETIOH,2014

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

https://m.edso0.ru/863e9570
https://m.edso0.ru/863e9cle
https://m.edso0.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

MognucaHo undposor nognucsio: MYHULIUMANBHOE BIOIKETHOE OBLLEEOBPA3OBATENIbHOE YYPEXOEHWE "CPEAHAA
OBLLEOBPA3OBATESIbHAA LUKOJA Ne11"

DN: c=RU, st=YamypTckan Pecnybnuka, street=Y/1. MEXTUHA, [l. 22 A, I=ropop na3os, title=[lupektop, o=MYHULINNAJIbHOE BIOJKETHOE
OBLLEOBPA3OBATESIbHOE YYPEXKAEHWE "CPEAHAA OBLLEOBPA3OBATE/IbHAA LUKOJA N211", 1.2.643.100.1=120D31303231383031303933313034,
1.2.643.100.3=120B3133343132373332353232, 1.2.643.100.4=120A31383239303039343330, 1.2.643.3.131.1.1=120C313832393037383132343130,
email=school11-glazov@yandex.ru, givenName=Wnba AnekcaHaposuy, sn=KopenaHos, cn=MYHULINMANIbHOE BIOJXKETHOE
OBLLEOBPA3OBATESIbHOE YYPEXKAEHWE "CPEAHAA OBLLEOBPA3OBATE/IbHAA LLKOJIA Ne11"

MecToHaxoxgeHue: 427628, YamypTckaa Pecnybnvika, ropog nasos, ynuua MextuHa, 22A
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