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MNOACHUTEJIBbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHus, pe3yibTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUAS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECIIeUeHUN
CYIIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouosoruu [a€T TpPEINCTaBICHHE O MLENsAX, 00 oOuei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHA OOYYAIOUIMXCS CpeACTBaMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue [0 paszleraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM 0O0pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpamme mno OuonoruM TakXe YUYMTHIBAIOTCA TpPeOOBAaHUA K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MPEJIMETHBIM pe3yibTaraM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
NEeATEIbHOCTH/YUEOHBIX JEHCTBUM OOydYalomMXCd IO OCBOCHHIO COACpPKAHUSA
OHOJIOTMYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbI ypOBEHB) peaiu30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
IPOCMATPUBAETCS HANpPaBICHHOCTb Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarolled NpUpoOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPHil, a TakKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHMOJIOTMU YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJyYEHHBIX 3HAHUH B MOBCEAHEBHON JKHU3HM AJIs pELICHUs NPUKIaIHbIX 33/a4, B
TOM 4HClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIOBEKa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[eJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUleld MNpUPOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SUCTBEHHOW JAESTENBHOCTH YeJIOBEKa HAa COCTOSHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OecCTIeUeHUs
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOTO OHOJOrHYECKOTro
oOpa3oBaHus, KoTopas mpeanonaraet (HopMUpOBaHHE Yy  OOyYarouuxcs
CHOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMMYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.



buonorust Ha ypoBHe cpenHero ooOiiero oOpa3oBaHHs 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (popMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUSI O KUBOHM mpupoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3AET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKW3HU, SKOJOTHYECKOTO MBIIIJIEHUS, HEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
Y YEIJIOBEKY.

bonpiioe 3HaueHHe OMOJIOTHS UMEET TaK)Ke JJI PEILICHHS] BOCIIUTATEIbHBIX
U Ppa3BUBAIOLIMX 3aJad CpeAHEro oOmero o0pa3oBaHMs, COLMATU3ALUU
oOyuatomuxcs. M3yuenue 6monoruu odecreunBaeT yCIOBHS i (GOPMUPOBAHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYCHUH y4eOHOro IMpeamera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
ouonorun. OtOOp coaepkaHusi yueOHoro mnpeamera «buosnorus» Ha 0a30BOM
YPOBHE OCYIIECTBIIEH C MO3ULUHI KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUU
C KOTOpBIM OO0y4Yaromuecsl JOJKHbI OCBOMTH 3HAHUS U YMEHUS, 3HaYUMbIE IS
dbopmupoBaHusi O00IIEH KYyJIbTYphl, OMNPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIOLIEH MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U OpPaKTUYECKOW AesiTenbHOCTH. Oco00e MECTO B ATOM cHUCTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsl (POpMUPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYECcKOro 00pa3oBaHMUsL.

CrpyKTypupoBaHHE COJEp)KaHUsl Y4eOHOro Marepuaja B Iporpamme Io
OMOJIOTMHM OCYILIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUYEHHUS 3HAHUHA 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPIKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak
ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOJIIOLIMS KUBOUM MIPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHMH
WCIIOJIb30BaTh 3TU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
KUBOU MPHUPOABI M PEHICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

JlocTmxkeHne 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBbl 3HAHUI O OMOJIOTUYECKUX TEOPHUSIX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIax, CIyKaIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHU3allMH, BBIIAIOMIMXCA OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCSA TMO3HABATENbHBIX, MHTEIICKTYAIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IMVISIIOB, UAEH M MOAXOAOB K HM3YYEHHUIO >KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3aLUY;

CTaHOBJICHHE Yy oOOy4aroumxcs oOmeld KylIbTyphl, (YHKIHOHAIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU U ONbITA, MOJYYCHHBIX MpPHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHrue y OOydYalOIIMXCd YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JICSITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLIEHUS K HEH, COOIIOIEHUST ATHUECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHME IIEHHOCTH OMOJIOTMYECKUX 3HAHUM ISl TIOBBIIIECHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEAHEBHOU KU3HU
JUJI. OLICHKH TOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPYXKAIOLIEH
cpene, COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHME U  COOJIIOJCHUE  Mep
npodpunaktTuku 3aboneBanuii. B cucreme cpemHero o6miero oOpa3oBaHUs
«buonorus», nzydyaemas Ha 0a30BOM YpPOBHE, SBIISICTCS 00s13aTEIbHBIM yU4€OHBIM
MPEIMETOM, BXOJSIIMM B COCTaB MpeAaMeTHoW oOnactu «EcTecTBEHHO-HAay4YHbBIC
npeaMeTb». Jlns u3ydeHus Ouoyiorud Ha 0a30BOM YpPOBHE CpEIHEro OOIero
oOpazoBanus otBoautcs 68 yacos: B 10 kimacce — 34 ygaca (1 gac B Hegenio), B 11
kiacce — 34 gaca (1 yac B Henento).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonorun B (HOPMUPOBAHWHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl MO3HAHUS KUBOW mpupoAbl (HAOIIOJEHHE, SKCIEPUMEHT,
ONKMCAaHHWE, U3MEpeHue, KiaccupuKalus, MOACIUPOBAHUE, CTATUCTUYECKAS
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

[Toptpetsi: Y. Hdapsun, I'. Mennens, H. K. Konsuos, /[xx. Yorcon u O.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuEe pa3IMYHBIX METOAOB IPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3aLMS.

Kusbie cuctembl (OMOCHCTEMBI) KakK TMpeAMET U3Yy4YeHUsT OUOJIOTUH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiictBa OuocucteM UW HUX pa3HooOpazwe. YpPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIDHBIM,  KJICTOUHBIM,  TKaHEBBIA,  OpPraHU3MCHHBIN,
MONYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOT€OIICHOTHYECKUM ), OMOC(HEPHBIH.

JlemoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHBIE TTPU3HAKH KU3HI», «YPOBHU OpPTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB U CTPOCHHUE KIETKH.

XUMHUUYECKHN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBRA.

OyHKIIMM BOJBI W MHUHEpaJIbHBIX BellecTB B Kietke. [logaep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble M 3aMEHUMBbIE aMUHOKUCJIOTHl. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonmornueckue
byHKIIUN OEIKOB.

depmeHThl — OWonoruueckwe Katanmszatopel. CrtpoeHue (Qepmenra:
aKTUBHBIA TIEHTp, cyOcTpartHas crneuuduanocts. KodepmenTtsl. ButamuHsbL.
OTmuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.



VYrineBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a U JAe30KCHpr003a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IUIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuasl:  Tpurnunepunbl, dochonunuasl, crepounsl. [wapoduIsHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJE€BO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuaslr — MoHOMEpBI
HykienHOBBIX kKucnoT. Ctpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonmornss — Hayka o kiuerke. KilerouHas Tteopus — mpumep
B3aMMOJCHCTBUS UACH M (HaKTOB B HAydyHOM MO3HAHUH. MeETOoAbl M3y4YCHUS
KJIETKHU.

Knerka kak menoctHass »kuBas cuctema. OOIIKMEe TMNPU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunbl KieTOK: »yKapuoTHuecKas M MpokapuoTuueckas. OCOOEHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kineTku. Knetounas crenka Oakrtepuil. CtpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, X
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIMU. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar ['ombmxu,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIBl KIETKH: MHUTOXOHAPHUM, IUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel miactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMHY OPTraHOMJOB KJIETKU. BKitoueHus.

Snpo — perynsTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuupbl u cxembl: «llepuoanueckas TabnMIIAa XUMUYECKUX BJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BoJbl», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», «YTIeBOAbD, «JIUMHUABD.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpPYyIOBAaHHUE JUIsl TMPOBEIACHUS
HAOIOICHUH, W3MEpPEHUH, HIKCIEPUMEHTOB, MUKpPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KJIETOK.



JlabopaTopHble M mpaKkTHYecKHe padoThbI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AKTHUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHass pabora Ne 2. «M3yueHue cCTpoeHMsI KIETOK pPacTCHHIA,
YKUBOTHBIX M OakTepHuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KnuzueaessTeJJLHOCTH KJIECTKH.

OOmeH BemecTB, WM MeTab0IM3M. ACCUMIITANNS (TUTACTUYECKH OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUd B TOHUMAHUHU
MeTabonu3ma.

Tumner oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHBIA. Poib ¢pepmeHTOB
B 0OMEHE BEIECTB U MPEBPAICHUN YHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBasg a3l (porocuHTe3a. Peaknuu
dbotocunteza. dpdexTuBHOCTL PoTOoCUHTE3a. 3HAUCHHE (HOTOCHUHTE3A IS KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUI.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe 0akTepun. 3HaUYECHUE XEMOCHUHTE3a IS
YKU3HH Ha 3eMIe.

DHepreTuueckuii oOMeH B KileTke. PaciiernsieHue BellecTB, BBIICICHUE U
aKKyMYyJIUPOBaHUE OJHEPrUU B KIETKE. OTalbl HSHEPreTUYECKOro OOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KucinopoaHoe OKHCIEHHE, WM KJIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuu wmatpuuyHoro cuHte3a. ['eHetmueckas wuHpopmauus u JIHK.
Peanuzauus reHetudyeckoil MHPoOpManuMu B KJETKE. ['@HETHMYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otambl TpaHcisuuu. KoaupoBanue amuHOKuciaoT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie popmbl sxu3HU — BUpychl. Mictopust otkpsitust Bupycos (/. 1.
WNBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — BozOyautens CITM/]a.
OOpaTHass ~ TpaHCKpUIUs, peBepraza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHcTpauu:

[Toptpetsr: H. K. Konpuos, /1. M. UBanosckuii, K. A. Tumups3zes.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metabonuzm», «MUTOXOHIPHUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u QPyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «['eHeTnueckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nukin Bupyca CIIN/]a,
oakrepuodaray, «Pemmukarus JTHK.



Ob6opynoBanue: moaenu-anmnkanuu «Y asoenune JJHK u tpanckpunmmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypbl JTHK.

Tema 5. PasMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslii LUK, WU KU3HEHHBIM LUK KieTku. MHTepdasza u MHTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTUTON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{uTosiorMYeCKHEe OCHOBBI Pa3MHOXKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHU3MOB.

Henenue knetkun — muto3. Ctaguu muto3a. IIpoieccel, mpoucxosinye Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKU — aronTo3.

dopMBI pa3MHOXKEHUSI OPTAaHU3MOB: 0ecCIiooe u moJioBoe. Bubl 6ecnosioro
Pa3MHOXKEHUA: JEJIEHUE HaABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYEHUE ISl CEIIEKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meito3a. Ilpoueccsl, npoucxoasume Ha CTaauax Meno3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3HAYEHHUE MEHO03a.

I'amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbie *eje3bl: CEMEHHUKA M AUYHMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M crepMaTo30ouaoB. OmIogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHOHAIBHOE pPa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobieHue, racTpyisiius, opranorene3. [loctomOpuonanbHOE pazButHe. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPAMOE, HempsMoe (IMUYMHOYHOE). BriusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTA/INU Pa3BUTHUSL.

JdemoHcTpanuu:

Tabmuupr u cxembl: «POpMbl Pa3MHOKEHUS OpPraHU3MOBY», «JlBoiHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsri mukin», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOIUTAIOIINX U
yenoBeKkay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKON,  MHUKpompenapatbel  «CrepmMaTo30UIbI
MJICKOITUTAIOWIETOY, «SHIeKIeTka MiIeKonuTarumeroy, «Kapuoknses B KieTkax



KOpEIIKa JIyKa», MarHuTHAas MOJEJNb-allIUIMKauus «/lenenue KIeTkm», MoJeib
JHK, monenp meTada3zHoi XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnasi pabora Ne 3. «HaOmiomeHue MuTOo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

Jlabopatopnasi pabora Ne 4. «M3yueHue cTpoeHUs! MOJOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsieACTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mceropuss pasBuths reHetuku. Poib
LIUTOJIOTMM M SMOPHOJIOTMM B CTAaHOBJIEHUM TIE€HETUKH. Bkiag poccHMUCKHX M
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE  TI'E€HETUKH. MeToasl  I'€HETHKHU
(ruOpUI0IOTUYECKHA, HATOTCHETUYECKHU, MOJICKYJISIPHO-TEHETUYECKUIA ).
OCHOBHBIE TEHETHYECKUE MOHATUA. | eHeTHdecKas CUMBOJIMKA, UCIOJb3yemasi B
CXeMax CKpEeLIMBAHUM.

3aKOHOMEPHOCTH HACJIEN0BAHMS IPU3HAKOB, YCTaHOBIIEHHbIE I'. MenaeneM.
MoHoruOpusiHoe CKpelrMBaHue. 3aKOH €AMHO-00pa3ust THOPHUIOB IEPBOTO
nokosieHust. IIpaBwio ngoMHHMpOBaHMs. 3aKOH paACUICIUICEHHS IPU3HAKOB.
I'unore3a ynucrorel rameT. [1oHOE ¥ HENMOIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpellMBaHUWE. 3aKOH  HE3aBHCHMOIO  HacJelIOBaHUS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ AUTMOPUIHOTO  CKPEIIMBAHUAL.
AHanm3upyromee cKkpeuupanue. Vcnonp30Banne aHAIM3UPYIOIIETO CKPEIBaHUS
JUTs ONIPEACIICHHsI TEHOTHUIA OCOOH.

CuerieHHOe HaciedoBaHue Tmpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HAacJIeNOBaHUIO TeHOB. HapylieHue cuersieHns reHOB B pe3yJbTare
KPOCCHHI'OBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'eneTnka nona. XpoMOCOMHOE ONpPENEIEHUE N0JIa. AYTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMoramMernsie M rereporameTHeie opraHusMmbl. HacnepgoBanue
IIPU3HAKOB, CLICIUICHHBIX C ITOJIOM.

N3MeHYNBOCTSD. Bunpl U3MEHYUBOCTH: HEHACJICICTBEHHAs 51
HacineACcTBeHHass.  Pombp  cpexbl B HEHACHEACTBEHHOM  M3MEHYMBOCTHU.
XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapuwamnuoHHBIH psiag U
BapuauuoHHass KpuBasd. Hopma peakumn npusHaka. KonndecTBeHHbIE W
KAueCTBEHHbIE MPU3HAKKM M WX HopMa peakuuu. CBoHcTBa MOIU(MUKAITMOHHOU
U3MEHYUBOCTH.

HacneactBenHasi, wiM reHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTalmoHHasi u3BMEeHUMBOCTh. Kitaccudukaiust MmyTaluii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYUHBI MyTaluid. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM nu3menunBoctu H. Y. BaBuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuorun uvemoBeka. OCHOBHBIE METO/ABI T'€HETUKH
YyeJIOBEKa: T€HEealOTUMYSCKNUM, OJIM3HEIOBBIM, IIMTOI€HETHYECKHUI, OMOXMMHYECKUH,



MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE ONpeJeICHHE TeHOTHUIIA:
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: T'€HHbIE OO0JIE3HHU,
OOJIE3HH C HACJEACTBEHHOM MPEIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaTuBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUYECHHUE MEAUIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHNU YEIOBEKA.

JlemoHcTpanuu:

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

Tabmuet u  cxembl:  «MOHOTMOPUIHOE  CKpEIIUBAaHWE U €r0
LUTOT€HETUYECKAs] OCHOBa», «3aKOH pacCUICIUVIEHUs] M €ro LHUTOre€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«lIutonornyeckue - OCHOBBI  JUTHOPUAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKHe KapThl pPACTCHUH,
JKMBOTHBIX WU YeEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuhoTuIbl 4YeloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anIuIMKauuu «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKpPOCKOII M MHKpompenapaT «/lpo3zodpuna» (Hopma, MyTrauuu
(hOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moCEeBHON.

JlabopaTopHble U NpaKkTHYECKHE PadOThI:

JlaGoparopnas padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopnas pa6ota Ne 6. «3yuenrne MoaupuKamOHHON N3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PSiJia U BApUALMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. « AHanu3 MyTanuil y Apo30(uiasl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKIIMU U JTOMECTUKALIUS.
Yuenne H. . BaBumoBa o0 1eHTpaX NPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYpHBIX pacTeHuH. LIeHTphl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
nopozja, ITaMM.

CoBpeMeHHbIE METOIbI CeNeKIUU. MacCoBBIN U UHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pAacTeHUW U KUBOTHBIX. OIlleHKAa 3KcTephepa. bIu3KopoacTBEeHHOE
ckpenBanue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHUE YHUCTHIX JUHUH.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W



MOJYyYECHHE TOJMIUIOUJOB. JIOCTHMIKEHMSI CENeKIMU pACTeHUH, XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHomoruss kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. DTaIbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranu3zMoB. Kierounas
uHxeHepus. Kinertounsle KyiabTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KionupoBanue BBICOKOMPOIYKTUBHBIX  CEIbCKOXO3UCTBEHHBIX OPTaHU3MOB.

Okojoruyeckue W dTtudyeckue  npobmembl. ['MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

IToprpersr: H. 1. Basunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
MBaHOB.

Tabnuipl 1 cxembl: kapta «LleHTpbl MPOMCXOXKIEHHUS U MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OTnanéHHas rudpuauzanus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnounus», «OO0bekTh OuoTexHoNOruM», «KileTouHble KynbTypel U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MYJSKM IUIOAOB M KOPHEIUIOJNOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeust «OCHOBHbIE METOIBI U JOCTHXKEHHUSI CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. OBOJIOLUOHHAS
Teopust U €€ MeCcTO B OWOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerensctBa »BOMOUMM. [laneoHTOIOrMYECKHE: MOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJIOB B IMAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W Pa3Muvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpPraHU3MOB.

OpomonnonHas teopuss Y. [lapuna. IIpeanocpulku BO3HHKHOBEHMS
JapBUHM3MA. JIBIDKYIIME CHJIBI DBOJIIOIMU BHUJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TIPU OTrPAaHUUYECHHOCTHU PECYpPCOB, HEOMpPEIACIEHHAsT M3MEHUYUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTI) n €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.



JBmoxymie cuiibl (PakTophl) SBONIONUK BUAOB B Ipupoje. MyTallmoOHHbBIN
npolecc ¥ KOMOWHATHBHAas W3MEHUYMBOCTh. [lOMynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M30J1us 1 MATpanus.

EcrectBennbiii oTOOp — HampaBisomui (akTtop 3BodOUUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OPraHM3MOB KakK pe3yJbTarT 3Boytonuu. [Ipumepsr
MPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMoph03bl U UAUO-adalTaI|H.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTUIECKOE.

MaxkposBomorusi.  PopMbl  3BONIONUHN:  (PUIETHYECKas, IUBEPreHTHA,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxieHne OT HeCNeUHATM3UPOBaHHbIX NpeakoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJdalys.

JemoHcTpanuu:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBepuios.

Tabmumsrt u  cxemsl: «Pa3BuTHe OpraHMYecKoro Mupa Ha 3emie»,
«3apoJIbII TTO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «PopMbl OOpbOBI 3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtamronHas
U3MEHUYHUBOCTB», «Apomopdo3b», «WUnmoamantauum», «OO0mias nereHepanus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra mnyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU THIAMH OKPACKH,
Ha0Op IUIOOB U CeMsiH, KosuieKusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpaBICHHS 3BOJIIOLMHU», 00bEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduueckas kapra wMupa, KOUIEKIUs «DOpMBI COXPAaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWi», Mojenb ammmkauus «llepekpéct
XpOMOCOM», BJaxHble Tmpemnapatbel «Pa3Butne HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTtanuu (OpMbI KPbIILEB U
OKpacKH TeJa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnass padora Ne 1. «CpaBHEeHHE BHUIOB MO MOP(POJIOTrHIECKOMY
KPUTEPUIO».

Jlaboparopnas padota Ne 2. «OnucaHue nNpucrnocoO0IEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHay4YHbIE TPEACTABICHHUS O 3apOKACHUM >KU3HU. HaydHbple Trunoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMusi. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCNEpUMEHTAIIBHOE MMOATBEPKICHUE XUMUUECKON 3BOJIIOIMHY. HavyanbHbIe 3Tans



ouonoruueckoi spomonuu. I'unoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. lIlepBble KIETKM W KX SBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emiie mo 3pam u nepuomaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojabl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHITYPUMUCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3zo3o0Kckas 3pa v €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickas 3pa ®W €€ mnepuoApl: NaJCOrE€HOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTruKa KJIMMaTa U TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTCHHH U
KUBOTHBIX. [TosiBIIEHNE, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro MHpa KaK OTpaxkeHue 3BOJONUH. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeTIOBEeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUi
O TPOUCXOXKICHUU YelioBeKa. MeTonbl HM3ydeHHus aHTpororeHeza. Cxonctsa u
pa3INyKs YeJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

HBwxymue  cuwibl  (akTopel) — aHTpomoreHe3a.  HacnencrtBenHas
U3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHBIH o00pa3 JKHU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIJICHUE, PEYb.

OCHOBHBIE CTaAUU U BETBU HBOJIOLMH YEIOBEKA: aBCTPAIONUTEKH, YeIoBeK
ymensli, YenoBek mnpsaMoxondmnii, YenoBek HeaHAEPTAIBCKHANW, YenoBek
pasymHbiii. Haxoaku HCKOMaembIX OCTaTKOB, BPEMsl CYIIIECTBOBaHMS, OOJACThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckne packl. OCHOBHBIE OOJBIIME  pachl:  €BPONEOMUIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioMjHas  (9KBAaTOpUaibHAas),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCIOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJOBEUECKUX pac K YCJIOBUSM CYLIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.
Kputuka pacuzma.

JlemoHcTpanuu:

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

Tabmuipel 1 cxeMmbl: «Bo3aukHoBenre CoOlMHEUHON CHCTEMBI», «Pa3BuTHE
opraHnyeckoro mupa», «PacturenpHas xierka», <OKuMBOTHas  KIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHAs CHCTEMA OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanme:  mynsiku  «lIpoucxoxaeHue  demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CIENKH WIIU
M300pKEHNUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHH-YOIIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHue ucKOmaeMbIX OCTaTKOB PACTEHUHN U
YKABOTHBIX B KOJJICKIIUSIX).

DKCKypcHsi «IBOJIIOIMS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKaloLas cpeaa.

OKoJlIorMsl KaKk Hayka. 3agaud M pa3fenbl  dKOoJoruu. MeTosl
HKOJIOTUYECKUX HCCIEAOBAHUMN. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOIO
YEJIOBEKa.

Cpenpl oOWTaHHsS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YILIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanus sKogorudeckux (QaxTopos:
abuoTHueckue, OHOTUYECKHME M aHTPOIOTeHHbIE. JlelcTBUE HSKOIOTMUECKHUX
(GakTOpOB HA OPraHU3MBI.

Abunorndeckue (HakTopbl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue  daktopel.  Buasl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYILECTBOBAHUS
OpraHU3MOB B MMPUPOIHBIX COOOLIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasiuuu. OCHOBHBIE TOKa3aTelu
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanus. JJmHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PErysiusl.

JleMmoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmumpsr u cxembl: kapta «IIpupoansie 30HbI 3eminy, «Cpeapl OOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Jlaboparopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PaCTEHUM U3
pPa3HbIX MECT OOMTAHUS.

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

[Ipaktuueckas pabora No 2. «lloacu€r MIOTHOCTM MOMYJSUUNA Pa3HbBIX
BUJIOB PACTCHUIN».

Tema 4. CooO1mecTBa 1 IKOJIOrHYECKHE CUCTEMBI.

Coo0miecTBO opraHu3mMoB — OuoueHo3. CTpyKTyphsl OHOLIEHO3a: BHIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.



DKoJlorTuuecKre CucteMbl (dKocucTembl). [loHsiTHe 00 »dKOCHUCTEME U
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OKOCUCTEMBI. [luieBbie LeMU U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMuibl: MPOIYKUUU, YHCICHHOCTH, Ouomacchl. CBOMCTBa HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTPONOTEHHBIE ~ DKOCHCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycrohuuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYyenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHUYECKHE ITUKIIBI AJIEMEHTOB (yIJiepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Oumochepe 3emiin. AHTPONOTCHHBIC M3MCHEHHUS B
ouocdepe. 'modanbHbIE SKOIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBieHUs MNPUPOJHBIMU pecypcaMud U HUX UCIHOJb30BaHue. JlocTikeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdemoHcTpanuu:

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

Tabnuupr u cxemsl: «[lumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMa MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa M TPYHTOBBIX BoA», «llouBa — BaKHEWIIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu nousy», «llapHukoBbiil 3pdexT», «PakTopbl
PaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOAe».

O6GopynoBanue: MoJenb-anmvkanus « TunuuHabie OHOILIEHO3BI», TepOapuit
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTCHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTUMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnas kuura Poccuiickoit ®enepanmu, W300paK€HUS OXPAaHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



[UNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE  CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cormacuo ®I'OC COOQO, ycranaBiauBaroTcia TpeOOBaHUA K pe3yJbTaTaM
OCBOCHUS OOy4YaloIMMHUCSA MporpaMM cpeAaHero oOiiero  00pa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOEHHUs IpeaMmera «buonorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhe MOTHBaUM K OOy4YeHHI0  OHOJOoTruH,
[[EJICHANPABJICHHOE DPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHWs, HAJIWYUE SKOJOTMYECKOrOo IMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUSHEHHBIC TUTAHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «bruoaorusy JOCTUTAIOTCS B
CANMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIMO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TNO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPpyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, nTpupoae u
OKpYXKaIoUIEH cpelie.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buoiorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PacCHIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN JESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK 00YYaIOMErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHa M MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JESATEIbHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Yy4eOHBIX W MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCThH  OMPENEATh COOCTBEHHYIO TO3MIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYHUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEJIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHUICKOU rpaXXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOJAy, UYyBCTBA OTBETCTBEHHOCTH IIE€pE]
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOILICHUWE K IPUPOAHOMY HACIEAUIO M ITaMATHUKAM
IPUPOABI, NOCTHKEHUsIM Poccum B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TPYyAe;

CIIOCOOHOCTh OIICHMBAaTh BKJAJ POCCHUHUCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTMM B TO3HAHUHU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaerHas yoexJIEHHOCTb, TOTOBHOCTh K CIIyXeHHI0 M 3ammure OTedyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHON KU3HU B COOTBETCTBUU C
TpaguuuaMu HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIHOYAs 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JAEHUCTBUS JKUBOU IPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, PopMHUPOBAHUSA KYJBTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



MOHUMAHUE W peanu3alus 3I0pOBOr0 W 0€30MmacHOro o0pasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE LEHHOCTH NPaBWJl HHAWBUAYAIBHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCJEACTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAaHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEPEC K pa3audHbIM cepam npodeccuoHaIbHOM eITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHHMIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTUYECKU II€JIeCOO0pa3HOE OTHOIICHHE K MPHUPOJIE KaK HCTOYHUKY
JKA3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HaHHE TJIOOATBHOTO XapakTepa PKOJOTHYECKUX MpoOJieM W MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YyUYEHUU OUOJIOTUHU
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B SKOCHCTEMAaX, OXpaHy BHUJIOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICUCTBUM, MPHUHOCAIIUX BPEI  OKPYKaKOIIECH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HaJU4Yue  PA3BUTOrO  DKOJIOTUYECKOTO  MBINLICHUS,  SKOJOTMYECKOU
KYJbTYpBl, OINbITA ACATEIbHOCTH OKOJOTMYECKOM HAMpPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILLECTBEHHOW NPAKTHKU, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M UYMUTATEJIbCKOW KYJIBTYpbl Kak CpPEICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

INOHMMaHue crneuu@uku OUOJIOTMM KaK HayKd, OCO3HaHUs €€ pojau B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAbI, YeIOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOW LMBUIU3AIUU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh PECcypcHble MPOOIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJIOTMYECKUX 3HAaHUHW B LEISIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHHE CYITHOCTH METOOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBI0 MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

OCO3HaHUE IIEHHOCTH HAy4HOH JesATENbHOCTH, TOTOBHOCTh OCYILECTBIAThH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIbHO U B IPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa30oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI y4eOHOTO TpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC IS  (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIHMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, sIBJICHHUE, MpOLiecC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUe, OKCHEPUMEHT U JIPYTHX),



YHUBCPCAJILHBIC yqe6HHe HeﬁCTBHH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

peryJsSTUBHBIE), obecrieynBaroIme dbopmupoBaHue (GyHKITMOHATLHON
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIICTCHIIMH OOYYaroIIMXCs, CIMOCOOHOCTh
00yJaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXKIUCITUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUS W  YHUBEpPCAIbHbIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHON 1 COIMAIbHON MPAKTHKE.

MeranpenMeTHbIe pPe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeHUCTBUSIMM:

1) 6a3oBble JJOrHYecKHe JAeiiCTBUSI:

CaMOCTOSATENILHO  (OPMYJIMPOBAaTh W aKTyallM3MpPOBaTh  MIPoOOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOCHUW 3HAHUW TPUEMBI JIOTHUYECKOTO MBIIICHHS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh UX XapaKTepHbIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

OTPENENIATh 1IN JCATEILHOCTH, 3ajlaBasi IapaMeTpbl M KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

UCII0JIb30BaTh OMOJIOTHYECKHUE TMTOHATHS JIsl 00OBsICHEHHS (DAKTOB M SBJICHUI
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE PpaCCyXICHUS (MHAYKTHBHBIC, ACTYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH CXEMHO-MOJICIIBHBIC ~ CpEACTBA  JJIs  TPEACTaBICHUS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaKKe  MPOTUBOPEUYMH  pa3HOTO  poOJa, BBISABICHHBIX B  Pa3IUYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabarpiBaTh TUTAH PEHICHUS] MPOOJIEMBbI ¢ YIETOM aHAIN3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITCIBHOCTH, OIIGHUBAaTh COOTBETCTBHUE
PE3YIBTATOB IIEJISIM, OIICHUBATH PUCKH MOCICIACTBUM ICSITCIHHOCTH;

KOOPJAMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHSX PEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbLCKHE JIeHCTBHS:

BJIAJIETh HaBBIKAMU y4eOHO-MCCIIeI0OBATEIHCKON u POCKTHOU
NeATEILHOCTH, HaBBIKAMH Pa3pEIICHUs MPOOJIeM, CITOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS PAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3JIMYHBIX METOIOB MO3HAHHMS;

WCIIOJIH30BaTh PA3IMYHBIC BHUJBI JIESITCILHOCTH TIO TOJYYCHHIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalnH, MPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(opMUpPOBaTh HAYUHBIN TUIT MBIILICHUS, BIa€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHbIE 3aJauyud B 00pa30BaTENIbHOM
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apTryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 331aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHHUs 3alayd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LI€TICHANPABICHHBINA MOUCK TEPEHOCa CPEJCTB U CIOCO00B
JEHCTBHS B MPOPECCHOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M HMPAKTHUECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIEC WJIEH, NpeJlaraTb OPUTHMHAJIbHBIE MOAXO/Abl U PEIEHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHPOBAThCS B PA3IUYHbIX HCTOYHUKAaX HHpopmanuu (TEKCTe
y4e0HOro 1MocoOus, Hay4HO-TIONYJIIPHOI JIuTepaType, OMOJOTHYECKHUX CIOBapX U
CIPAaBOYHMKAaX, KOMIBIOTEPHBIX Oa3ax JOaHHbIX, B VHTepHeTe), aHanu3upoBaTh
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IPU MOUCKE U
otbope Ouosorndeckoi mHoOpMalru, HEOOXOAUMOM MJi BBINOTHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (QOpMYy  IpElCTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

MCIIONIb30BaTh HAy4YHBIM $3bIK B KayecTBE CpeACTBa NpH padore cC
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTEeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJ€Th  HABBIKAMM  pAaclo3HaBaHWUs W 3allUThl  MHPOpPMALIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgiageHne yHMBEPCAJIbHBIMA KOMMYHMKATUBHBIMHU AeHCTBUSIMM:

1) o0menue:



OCYIIECTBISITh KOMMYHHMKAIlMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JAHAJIOre WM JUCKYCCMU TIO CYIIECTBY OOCYXKIAaeMOMl TeMbl
(yMeHue 3a/1aBaTh BOIPOCHI, BHICKA3bIBaTh CYXIACHUS OTHOCUTEIHHO BBITIOJIHEHHUS
MpeIaraéMou 3aj1auu, yYuThIBaTh MHTEPECHI U COMIACOBAHHOCTD MO3ULUNA IPYTUX
YYaCTHUKOB JAMAJIOTa UK JUCKYCCUH);

pacno3HaBaTh HEBepOAJIbHBIE CpPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJACHCTBUS, MOHUMATH
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHAWBUIYaIbHOMN
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JEHCTBHI ¢ y4éToM OO0IIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

OpPUHUMATh LEJIA COBMECTHOM  JIEATEIBHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHMKA KOMaH[bl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh HUAEH C TMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMUECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJageHNe YHUBEPCAJIbLHBIMY PeryJsiTUBHBIMU AeCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS I BBISBICHUA NOpoOJieM M HUX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMPATh Ha OCHOBE OWOJIOTMYECKUX 3HAHUM II€JIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JE€ATEIbHOCTh, BBISBISATDH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTaBJATh IIJIaH pELICHUS MpoOJieMbl ¢ y4€TOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



7iel1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHe;

OLICHUBATH MMPHOOPETEHHBIH OITBIT;

CIocoOCTBOBAaTh (DOPMHUPOBAHUIO W MPOSBICHUIO IMIMPOKOW JPYIWIIUU B
pa3HbIX 00JacTAX 3HAHWM, MOCTOSIHHO IIOBBIIIATH CBOM 00pa30BaTENbHBIA U
KYJbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

7aBaTh OICHKY HOBBIM CHTYallMsSM, BHOCHTb KOPPEKTHUBBHI B JIEATEIHHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJE€Th HAaBBIKAMH  II03HABAaTCIbHOW  pedEeKCHHd KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX MPOIECCOB, WX pPE3YIbTATOB H
OCHOBAHHUM, HCIIONB30BaTh NPUEMBI pedIeKCHU JUIS OICHKH CHTYyallld, BbIOOpa
BEPHOT'O PEICHHUS;

yMeTh OIICHMBATh PUCKH M CBOECBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIDKCHHMIO;

IPUHUMATh MOTHBBI M apryMEHThl JAPYTUX NpPU aHaIU3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

HPUHUMATD ceOsl, TOHUMasi CBOM HEJOCTAaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl JAPYTrUX NpPU aHaIU3e pPe3yJIbTaToB
TCSITETbHOCTH;

[IPHU3HABATH CBOE IPABO M MPABO JPYTHX HA OMIHOKH;

pasBUBATh CITIOCOOHOCTH MMOHUMATh MHP C MO3MIIMK APYroro 4eI0BeKa.

HPEIMETHBIE PE3YJIBTATDBI

IIpenmerHpie pe3ynbTaThl ocBoeHUs mporpamMmbl COO 1o Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue jis yueOHoro npeamera «buomaorus
HAy4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHI 1O OCBOCHHIO, HHTEPIIPETAIIUU U
npeoOpa3oBaHUIO 3HAHUM, BUJIBI JIEATEIIBHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUEOHBIX CUTYyallUsIX, a TAKXKE€ B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI MO TOJIaM 00yUYeHHUS.

[IpeameTHbI€ pe3yiabTaThl OCBOECHUS yueOHOro npenmMera «buonorus» ¢ 10
K1acce NOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUHN O MECTE U POJIM OMOJIOTHU B CUCTEME HAyYHOTO
3HAHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUMCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPKAHWE OMOJIOTMUYECKUX TEPMUHOB M TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TNPEBpAIICHHE
AHEPI'uM), TOMEOCTa3 (CaMOperyJIsiius), YPOBHEBAsT OpPTaHU3AIMS KUBBIX CUCTEM,



CaMOBOCIIPOU3BEIEHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHAas,
MyTallMOHHASI, IIEHTpaJibHas JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIAJAETh METOJIAMH Hay4YHOTO ITO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMU, OOBSICHEHHUE TMOTYyUYECHHBIX
pEe3yJAbTAaTOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATUH, TEOPUH U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YIbTATOB;

YMEHHUE BBIJIETSATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KIIETOK MPOKApPHOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M IMPEBpAIICHUSI SHEPTUM B KIETKe, (POTOCHMHTE3A,
IJIACTUYECKOTO W DJHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTh MOJYYCHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUM, JUJIS NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPYKAIOIIEH
MPUPOJHON cpejie, MOHUMAaHUE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUMN
COBPEMEHHOU OHnoIornu u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pEeIIaTh »JIEMEHTApHbIE TEHETUYECKUE 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPEICKa3aHus HaCJIEeIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITMIONHATH J1a0OpaTOpPHBIE U TMPAKTUYECKUE PabOThI, COOJIIOAATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIIPETUPOBATH HWH(MOpMAIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUSA W3
Pa3JIMYHBIX UCTOYHHUKOB (CpPEJCTBA MacCOBOM MH(OpMaIINK, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), 3THUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIICIOBaHUI B OHOJIOTHUH,
MeJIUIHE, OMOTEXHOJIOTUH;

yMEHHUE CO03/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast O6MOJIOTHYECKYI0 MH(GOPMALIMIO U3 HECKOJIbKMX UCTOYHHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOro mpenmera «buomorus» ¢ 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKPHIBATH COAEpKaHHUE OMOJIOTMYECKHMX TEPMUHOB M TMOHATHIA:
BU/I, TIONYJISALNS, TeHOGOH, IBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreonenos, onocdepa;

YMEHHE u3Jaratb OWOJOTMYECKHe Teopuu (IBOIIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, depenoBaHus rJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruun A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnasnckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHHE BJIJIETh METOJJaMU HAYYHOT'O MMO3HAHMS B OMOJIOTUU: HAOIIOCHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHBIE NPHU3HAKK CTPOCHHS OHOIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JIEHCTBUS SKOJOTHYECKHX (AKTOPOB HA OPraHW3MBI, IEepeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOHON cpene, TMOHUMAHUE HEOOXOAUMOCTH HCIOIb30BAHUS IOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATLHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJOTHYECKUE 3a/1a4l, COCTABIATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHHUE BBINOJHATh J1a0OpaTOpHbIE U MpPaKTUYECKHE padoOThl, COOIIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKH OLEHUBaTh W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aTbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO03/1aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIICHMS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IIVIAHUPOBAHMUME 10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI pecypesI
but6mmoreka [IOK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPTaHHU3aIUs 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzaenesaTeabHOCTh KIETKHU 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3mMHOXeHNE 1 UHAUBUAYAIbHOE pa3BUTHE 5 1 bubnuoreka [{OK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 3 15 bubanoreka LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 1 bubnuoteka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpems 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 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

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
but6mmoreka [IOK
L IBOONKOHHAL OHONOTHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
3 Opraui3Mbl  OKpYAIOLLAs Cpea > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo01iecTBa 1 HKOJIOTMYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubanoreka LIOK
° Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3y4deHusi | oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypchl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpaxTuueckas padora Ne 1
2 «Mcnonp30BaHUE PA3ITHUUHBIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB TIPY U3YYICHUHU
OMOJIOTUYECKIX 0OBEKTOBY
buonornueckue cucTemsl, MPoOILECCHI bubnunoreka [JOK
3 1 1
U UX U3y4YEHUE https://m.eds00.ru/863e6564
4 XUMHUYECKUH cocTaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIHA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB  CTPOCHHE GeKoB https://m.edso00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMeEpe aMUIIa3blI
WJTU KaTajasbl)»
7 VYriaeBoapl. JIunuasl 1 bubmuoreka [JOK



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

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

bu6mmoreka [IOK
8 H .ATD
YIJICHHOBBIE KHCIOTHL https://m.eds00.ru/863e6d5c
9 Hctopust u MmeToabl U3ydeHUs bubnunoreka [HOK
kietku. Knerounas Teopust https://m.edso00.ru/863e6e88
10 Kietka xak menocTHas KuBas
cucrema
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlaboparopHast pabora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OTIHCaHUE
bu6mmoreka [JOK
12
OOMeH BeIECTB WM META00MH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14
DHepreTHieckuii oOmeH https://m.edso00.ru/863e7aae
JKuzneHHbIN UK KIeTKU. [lenenue
KJIeTku. Muto3. JlabopaToprast Eub 1OK
nOIMOTEKA
15 o3 «H 0.5
padora No 3 «Habumionerne mutosa B https://m.edso0o.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 Bruocunres Oenka. Peakimsa bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6nocunTe3 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.edso0o.ru/863e796e

18 Hexknerounsie (hopMbl KU3HH — bubnmoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®opMBbI pa3MHOXKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bubmuoreka [JOK
2 Meii
0 eHos https://m.edso0.ru/863e7f4a
OO0pazoBaHue ¥ pa3BUTHE TIOJOBBIX
k1eTok. OMmo10TBOPEHHE.
21 JlaboparopHas padora Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus OJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNHnuBuayanbHOE pa3BUTHE bubnnorexka [JOK
OpraHUu3MOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnuoteka [JOK
HAaCJIEACTBEHHOCTH U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTIEI0OBaHUS
24 MPpU3HAKOB. MOHOTHOpUTHOE bubmmorexa [JOK
P ' puA https://m.edso00.ru/863e8878
CKpEeIIBaHHE
UTHOPUIHOE CKpeluBaHue. 3aKOH
25 SezaBHI::Hi[/[oro Hainuel OBaHUS bubmmorexa LIOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOE HaclIeJ0BaHUE
26 npusHakoB. JJabopatopHas pabota Ne 05 bubnuoreka [IOK

5 «M3y4yeHue pe3yabpTaToB
MOHOTHOPHUIHOTO ¥ TUTHOPHUTHOTO

https://m.edso0.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

CKpeuIMBaHus y Apo30(uisl Ha
TOTOBBIX MUKpOIIpEIapaTax»

97 I'eneTuka nosa. Hacnenosanue 1 bubmuorexa [JOK
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencTBenHas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. zydenue bubnnoreka [JOK

28 . 1 0.5
MOIU(DUKAITMOHHON H3MEHUHNBOCTH, https://m.edso00.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psifia U
BapHallMOHHON KPUBO»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 JlaboparopHast pabora Ne 7. «Ananu3 1 05 bubmmoreka [JOK
MyTaIui y 1po30(Quibl Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOIIpernapaTax»

bu6mmoreka [IOK

30 Peneriica wenosexa 1 https://m.eds00.ru/863e8d78
PesepBubIil ypok. O606111eHIE TTO

31 TeMe «HaciencTBEHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOBY

bu6mmoreka [IOK

32 Cenekuis Kak Hayka H npouece L https://m.eds00.ru/863e9214

33 MeToabI ¥ IOCTHKEHUS CEJIEKITNU 1 bu6mmorexa [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buortexHonorus kKak oTpacib 1 bubnmoreka [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

11 KIIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 DBOJIFOLIHASA M METOBI €€ N3YUSHUS 1 bubmmorexa LIOK
H s ya https://m.edso00.ru/863ea20e
5 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnuoreka [IOK
00 3BOIOINU https://m.eds00.ru/863e9570
bubmuoreka [JOK
M 1
3 HKPOIBOTIONHA https://m.edso0.ru/863e9cle
[Tomyssius Kak JIeMeHTapHas
¢/IMHUIIA BUJIA H DBOJTFOIIHH.
4 JII;60 I2_1IT0 Hﬂaﬂ abora Jﬁo 1 1 0.5 bubmmorexa [OK
paTopHai p ) ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIue cuitbl (37€MEeHTapHBIE 1 bu6mmoreka [IOK
(haKTOpHI) SBOTIOLIUU https://m.edso0o.ru/863e9da4
bu6mmoreka [JOK
E i 1
6 CTECTBEHHBII OTOOp 1 ero Gopub! https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKkTepar»
8 Hamnpasnenus u nmytu 1 bubmuorexa [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

MAaKpO3BOJIFOLIMA https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIIONNN
10 Hcropus xu3Hu Ha 3emiie U METO/bI
€€ N3y4YeHHUS
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU bubmumorexa [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o Ipam U bubnnoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJIUTEKIIUSX
14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIMS YeTIoBeKa (AaHTPOIIOTeHe3
H (anTp ) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) bubnuoreka [IOK
aAHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLNN
4eJIoBEKa
18 UYenoBeueckue pachl ¥ IPUPOIHbIE bubnnorexka [JOK
aZlanTaly 4YeJI0BeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O600611eHIE TTO
19 TeMe «Bo3HUKHOBEHHE U pa3BUTHE

JKM3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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20

DKOJI0rus Kak HayKa

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [IOK

21
(bakTopsI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HaKTophbI.
JlaGopaTopHnas padota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
. bu6mmoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 buortnueckue daxro
HOTHYCCKNC (aKTOpL https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysiiun. [Ipaktudeckast pabota
24 Ne 2 «Iloacuér nmnoTHOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHu»
o5 Coo0bmiecTBa OpraHu3MoOB — bubnnorexka [HOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNIN IKOCUCTEMBI.
27 DKOJIOTUIECKHE TTHPAMHUIBI bubmmorexa LIOK
. PAMHIBL. https://m.edso0.ru/863eb5fa
CaoiictBa 3xocuctem. Cykneccust
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas bub6nuorexa [IOK

3KOCHUCTEMA 3eMIIHA

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.eds00.ru/863ebd16

32 UYenosedecTBo B Onocdepe 3emiu 1

33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHUE TEMBI

34 «Coo00111eCTBa U DKOJIOTHYECKHUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmii A.A., PyomoB A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61iecTBo «M3marenbcTBo
«ITpocsenienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Caiit MunucrepcTBa 00pa3oBanus 1 Hayku PO

http://nsportal.ru

http://vot-zadachka.ru

http://www.britishcouncil.org

http://www.zavuch.info

Yuurenbckas razera http://poipkro.perm.ru/El-posob/www.1september.ru
Nurepner mkona [Ipocsemenune http://teleschool.demo.metric.ru
[Topran «MHMDOpMAITMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH B
O6pa30BaHI/II/I» http://www.ict.edu.ru/

Q. [IxonbHbIN cexTop http://school-sector.relarn.ru

10.  "OTtkpbITHIA ypoK" - hecTUBAb NTEATOTHYECKUX UIeH
http://www.festival.1september.ru

11.  OAO "UznarensctBo "IIpocBemnienue",
http://www.prosv.ru/umk/spotlight/ , http://www.prosv.ru/umk/starlight/ ,
www.expresspublishing.ru

NGO~ WDE



