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INOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke HporpaMMel 1O OUOJIOTMM TEOPETHUECKYIO OCHOBY JJIsl OINpPENENIEHUs MOAXOIO0B K
(dbopMHpOBaHHIO COAEp)KaHUS ydyeOHOro mnpeamera «bBHOJOTHS» COCTAaBWIM: KOHLENTYaJIbHBIC ITOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COAepIKAHUA, PE3yJIbTaTOB 0O0Y4YCHHUS M TPEOOBAaHUHN K YPOBHIO
MOJITOTOBKHM BBITYCKHUKOB, MOJOXEHHS 00 OOIMX IMEeNsiX M NPUHIHUIAX, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHUCTEMbI cpelHero oomero obOpasoBaHuss B Poccuiickoit denepaumu, a Takxke IOJOXKEHHUS O
cneunpuke Ouonorud, e 3HAUYEHUH B TO3HAHWU JKUBOM NPUPOABI M OOECIIEYCHHUU CYIIECTBOBAHHMS
yesoBeyeckoro oduiectsa. CoriaacHo Ha3BaHHBIM IOJIOKEHUSAM, OIpeesIeHbl OCHOBHBIE (DYHKIIMU ITPOrpaMMBbl
1o OMOJIOTHU U €€ CTPYKTYDA.

[Tporpamma no Guosnoruu AaéT NpeacTaBiIeHHUE O LEsIX, 00 o0Iel cTpaTerun oO0ydeHusl, BOCIIUTaHUS U
pa3BUTHs 00yJarOIUXCcs cpeicTBaMu yueOHoro npeamera «buonorus», onpenenser 00s13aTeaIbHOe MPEIMETHOE
COoJIep’KaHue, ero CTPYKTYpy, paclpeselieHue Mo pasjellaM U TeMaM, PEeKOMEHAYEeMYIO IOCJe0BaTeIbHOCTb
u3ydyeHus y4eOHOro marepuaja ¢ Y4E€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH
00pa3oBaTeNbHOIO IPOLIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXcs.

B mporpamme 1o OHONOrMHM TaKXe YYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U NPEAMETHbIM pe3ysbTaTaM oOyueHHs B ()OPMUPOBAHMHM OCHOBHBIX BHUAOB Yy4eOHO-
TIO3HABATEIBHON AEATEIbHOCTH/y4eOHBIX IEHCTBUI 00YJaIOMMXCs TI0 OCBOCHHUIO COAEPIKaHUSI OMOJIOTHYECKOTO
oOpa3oBaHHs.

B nporpamme no 6uonoruu (10—11 kitaccel, 0a30BbIil ypOBEHb) peaTn30BaH MPUHIUI IPEEMCTBEHHOCTH
B M3y4YeHUU Ouojoruu, Osarogaps 4emy B HeW NpocMaTpUBAeTCs HANpPaBIEHHOCTh Ha pPa3BUTHE 3HAHUH,
CBSI3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUIl JMYHOCTH,
HKOJIOTUYECKOT0 MBILUIEHUS, HPEJCTABICHUNH O 370pOBOM 00paze >KU3HU M OEpeKHbIM OTHOLICHHEM K
OKpYy»Karoiel npupoaHoi cpene. [losTomy Hapsiay ¢ n3ydeHHUEM 001IeOn0IOTHYECKUX TEOPH, a TaKKe 3HAHUM
O CTPOCHUHU JKUBBIX CHCTEM pPa3HOI'O paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIMX B HUX IPOLECCOB B
IIporpaMMe 1o OMOJIOTHUHU Y/I€JIEHO BHUMAHNE UCIIOJIb30BAaHUIO [TOJIYY€HHBIX 3HAHUN B TOBCEAHEBHOM KU3HU AJIs
peleHus MPUKJIAAHBIX 3334, B TOM 4Mcie: NPO(UIAKTUKY HACIEICTBEHHBIX 3a00J€BaHUN YeoBeKa, MEIUKO-
TFE€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 0OOCHOBAHMSI SKOJOTMYECKH 1I€JIECO00PA3HOI0 MOBEJIEHUS B OKpPYKaoIen
IIPUPOJHON cpese, aHalnu3a BIUSHUSA XO3AHCTBEHHOW IESATEIBHOCTH 4YEJIOBEKAa HAa COCTOSHUE NPUPOJHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWIEHHWE BHHMMaHHA K NPUKJIAJHON HaNpaBICHHOCTH Y4e€OHOro MpeaMera
«buonorus» MpPOAMKTOBAHO HEOOXOJMMOCTHIO OOECIEUEHHUs YCIOBUHM IS pelleHHs OJHOM M3 aKTyaJbHBIX
3a/la4 IIKOJBHOTO OMOJOrMYECKOro o0pa3oBaHus, KOTopas MpeanonaraeT (GopMHUpOBaHHE Yy OO0ydaromuxcs
CIOCOOHOCTH aJjaNTUPOBAThC K N3MEHEHHSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHMMAaeT BaxkHoe MecTo. OHa olecnedMBaeT
¢dbopmupoBaHue y 00yJaromuxcs NpeCTaBIeHU O HAyYHOM KapTHHE MHpa, pacliupseT U 0000IIaeT 3HaHUs O
KUBOU NpupoJe, €€ OTIMUNUTEIbHBIX IPU3HAKAX — YPOBHEBON OpraHU3allui U BOJIIOLMU, CO30AET YCIOBUS JIJIS:
MO3HAHUS 3aKOHOB JKMBOHM MpHPOJbl, (HOpMUPOBaHUS (YHKIIMOHAIBHONH I'PaMOTHOCTH, HABBIKOB 3/10pOBOTO U
Oe3omacHOro o0pa3a >KHM3HM, SKOJOTHYECKOI'O MBIIUIEHUS, LIEHHOCTHOTO OTHOLIEHHS K >KUBOW TNpUPOAE U
YEJIOBEKY.

bonbuioe 3HaueHune OMONOTHS MMEET TakKe JJI PELIEeHUs BOCIMTATENbHBIX M Pa3BUBAIOIIMX 3a7ay
cpeaHero oOmiero oOpa3oBaHus, COLMANM3AMN oOydaroumxcs. M3ydenue O6uonorun oOecrieuynBaeT yCIOBHSA
s GOPMUPOBAHUS MHTEJUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HaBBIKOB, 3CTETUYECKOU
KYJIBTYpBl, CHOCOOCTBYET HHTErpali OHOJOTMYECKMX 3HAHUU C TNPENCTaBICHUSAMH M3 JAPYIHX Y4eOHBIX
MPEeIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U Teorpaduu. HazBaHHbIE MOJIOKEHUS O MPEIHA3HAUEHUH Y4eOHOTO
npeamera «bHoONOTHA» COCTaBUIM OCHOBY Ul ONpENeNeHHs MOAXOJ0B K OTOOpY M CTPYKTYPHPOBAHHUIO €0
coJiepKaHusl, MPEJCTABIEHHOTO B MPOTrpamMmMe 1o OMOJIOTHH.

OT160p coxmepkanust yueOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE OCYIIECTBIEH C TO3UIHIM
KYJIbTYPOCOOOPA3HOIo MO/AX0/1a, B COOTBETCTBUU C KOTOPBIM 00yuaroluecs J0JKHbl OCBOUTh 3HAHUS U YMEHUS,
3HaYMMble JUIsI (OpPMHpOBaHUS OOIIeH KyIbTyphl, ONpEAessIolIre aJeKBaTHOE IIOBEJACHHE YEJIOBEKa B
OKpY KaroIel MPUpPOIHOU cpelie, BOCTpEOOBaHHBIC B TIOBCEAHEBHOM JXKM3HH W MPAKTHUYECKOW IEATEITHHOCTH.
Ocoboe MecTo B 3TOW cHCTEME 3HAHUM 3aHUMAIOT SJIEMEHTBl COJAEp)KaHUs, KOTOpbIe CIIy)KaT OCHOBOM st
dbopMHUpOBaHHS TPEACTABICHHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa W IEHHOCTHBIX
OPHEHTAIMX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3aIMKU OMOJIOTHYECKOT0 00pa30BaHMUS.

CrpyKTypHpOBaHHE COAEp)KaHUS y4eOHOro Marepuaiga B IpPOrpaMMe MO OMOJOTHMHM OCYILECTBIEHO C
y4€TOM NMPHOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBOU



OpraHu3aIK U 3BOJIIOLUUHU. B COOTBETCTBHM € 3THM B CTPYKType y4eOHOro mpenmera «buOIOTHS BbIIEICHBI
CIIEAYIOIINE COAep)KaTeNbHble JIUHUM: «buonorus kak Hayka. MeToapl HaydyHOro To3HaHUs», «KieTka kak
Ononormyeckass cucremay, «OpraHusm Kak OwWonormueckass cucrema», «CucremMa ¥ MHOrooOpasue
OpPTaHUYECKOT0 MUPA», « IBOIIOIUS KUBOU MPUPOABIY», «IKOCUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llens m3ydenus: yueOHoro mpenmera «buonorusi» Ha 0a30BOM YpOBHE — OBIIaJIeHHE OOYYarOIIMMHUCS
3HaHUSIMH O CTPYKTYpHO-()YHKIIMOHAJIFHOW OpraHW3aliy >KUBBIX CHCTEM pPa3sHOIO paHra W INpHOOpeTeHHe
YMEHHH HCIIOJb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBHI B OTHOLICHMH OOBEKTOB >KUBOW NPHPOMABI U
peiCHUA Pa3JIMYHBIX JKU3HCHHBIX HpO6HeM.

JlocTrkeHue 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE 00ECIEUHBACTCS
pEILICHHEM CIICAYIONINX 3a/1a4:

OCBOGHHE OOYYaIOIIMMKCS CHUCTEMBbl 3HAHUH O OHOJIOTHYECKHX TEOpUAX, YUCHHAX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THIIOTE3aX, NpPaBWIAX, CIYXallUX OCHOBOW JUIs (OPMHPOBAHUS MPEICTABICHUA O
€CTECTBEHHO-HAyYHOH KapTMHE MHpa, O METOJaX HAay4yHOTO IO3HAHMSA, CTPOCHUHM, MHOr000pasuu |
OCO6€HHOCTSIX JKUBBIX CHUCTCM Pa3HOro YpPOBHA OpraHu3aly, BbIAAIOIIUXCA OTKPBITUAX W COBPEMCHHBIX
UCCIIEJOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHUe Yy 00YyJaIONIMXCS MMO3HABATEIBHBIX, HHTEIUICKTYaTbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
IpoIecCce aHaIM3a JaHHBIX O MyTSAX PAa3BUTHUS B OMOJIOTMHM HAYYHBIX B3TJIIIOB, MEH M MOJXOJO0B K U3yYECHUIO
JKMBBIX CUCTEM Pa3HOI'0 YpPOBHS OpraHU3alNY;

CTaHOBJICHHE Yy oOyuaromuxcsi oOmell KyabTyphl, ()yHKIMOHAIBHONH TI'PaMOTHOCTH, pa3BUTHE yMEHHMH
OOBSICHATH M OICHMBATH SIBJICHUS OKPYXKAIOIIETO0 MHUpa >KMBOH NPHUPOJIbI Ha OCHOBAHWW 3HAHWH W OIIBITA,
MOJTYYEHHBIX TPH U3y4eHUU OMOJIOTHH;

dbopMupoBaHHe y OOYYaIONIUXCS YMEHUW WJUIIOCTPUPOBATH 3HAYEHUE OHMOJOTUYECKHX 3HAHUM B
NPAaKTHYECKON  JEATENHbHOCTH  4YEJIOBEKa, Pa3BUTUM  COBPEMEHHBIX  MEIMLIMHCKHX  TEXHOJNOTHMH U
arpoOMOTEXHOJIOTHA;

BOCIHUTaHNE YOS)KAEHHOCTH B BO3MOXKHOCTH ITO3HAHUSI YEIOBEKOM >KHUBOW IPHUPOJBI, HEOOXOAUMOCTH
Oepe’KHOTO OTHOIIEHHUSI K HEl, COOTIOICHUS STHYECKUX HOPM TP MPOBEICHUH OMOJIOTUYECKUX HCCIIEJOBAHUM;

OCO3HAaHUE LIEHHOCTU OMOJIOTMYECKHX 3HAHWI /IS MOBBILICHUS YPOBHS 9KOJOTMYECKOH KYIBTYpBI, IUIS
(bopMHpPOBaHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHEe NPUOOPETEHHBIX 3HAHMNH M yMEHUH B TMOBCEAHEBHOM KM3HM AJIS OLEHKH MOCIEICTBUM
CBOGH JEATENbHOCTH MO OTHOIICHUIO K OKpYKaloUlel cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE H
co0utoIeHre Mep NPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero oOmiero oOpasoBanus «buonorusi», uzydyaemass Ha 0a30BOM YpOBHE, SIBIISIETCA
00s13aTeNIbHBIM y4eOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MNpeaAMeTHOM obnacTu «EcTecTBeHHO-Hay4yHbIE
MIPEIMETHI.

Jnis u3ydenust 6umonoruu Ha 6a30BOM ypOBHE CpeAHEro oouero oopa3oBaHust 0TBOAUTCS 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 gac B Henernto).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buonorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMHM C OOILECTBEHHBIMU, TEXHUUECKUMH U JIPYTUMHU €CTECTBEHHBIMU
Haykamu, Gpuiiocodueid, ITUKOM, SCTETUKOM U TpaBoM. Poisib 6nonoruu B OpMUPOBAHUU COBPEMEHHON HaY4YHOM
KapTUHbI Mupa. CucreMa OMOJIOTUYECKUX HAYK.

Metonpl NO3HaHMS JKMBOM  IpUponbl  (HAOMIOAEHHME, OKCIIEPUMEHT, OIMCAHHWE, HW3MEpPEHHUE,
KJaccu(ukanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdemoncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOABDY.

JlaGopaTopHble U NpakTH4YecKre padoThbi:

[Ipaktuyeckass paboraNe 1. «Mcmonp3oBaHWE pa3IMYHBIX METOJIOB TNPH HM3YYCHHUU OHMOJIOTHYECKUX
OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIUSA.

Xusple cuctembl (OMOCHCTEMBI) Kak HOpeAMeT H3ydyeHus Ouonoruu. OTiauuMe MXHUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOJBI.

CpoiicTBa OumocucreM M HX pa3zHOOOpa3ue. YpPOBHM OpraHu3alii OWOCHUCTEM: MOJIEKYJISPHBIM,
KJICTOYHBIM, TKaHEBbIH, OpPraHU3MEHHbIH, MOMYJISAIMOHHO-BUIOBOM, 3KOCHCTEMHBbIN (OMOreoLeHOTHYECKU),
OonocQepHbIi.

JeMoHCcTpanum:

Tabmuubt 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI, «Y POBHH OPraHU3ALUH KUBOU IPUPOIBI».

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOCHHE KJIETKH.

XHWMHAYECKUN COCTaB KJIETKH. XHMMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI, MUKpPOdJEMEHTh. Bonma u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIIUY BOBI 1 MUHEPAJIbHBIX BelecTB B KieTke. [logaepkanne ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue 0eiakoB. AMUHOKUCIOTEI — MOHOMEpPHI OenkoB. HesameHnmble U 3aMEeHUMBbIe
aAMMHOKHUCIJIOTBI. AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbI O€JIKOBOM MOJIEKyJbl (II€pBUYHAsI, BTOPUYHAS,
TPETUYHAs U YETBEPTUUHAS CTPYKTypa). XUMUYECKUE CBOWCTBa OenkoB. bruonornueckne GyHKIMN OEIKOB.

depMmeHThl — Ouonoruyeckue katanuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIA ILIEHTpP, cyOcTparHas
cnenuduunocTs. Kodpepmentsl. Butamunsl. OTnndus epMeHTOB OT HEOPraHUYECKUX KaTaanu3aTOpPOB.

VYraeBoasl: MOHOcaxapubl (TJr0K03a, pudo3a M J1e30KCcuprO03a), nucaxapuipl (caxaposa, JaKTo3a) U
noJicaxapuasl (Kpaxmai, TIIHKOTeH, 1eJUTi0103a). buonorundeckue GyHKIIUN YTIIEBOIOB.

Jlunuasl:  Tpurauuepuasl, Qocomunuasl, crepouabl. ['uapoduabHO-TUAPOPOOHBIE  CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPIHUH.

Hyxneunossie kucnorsr: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpOEHHE U
¢yuxun JJHK. Crpoenne u ¢pyukuuu PHK. Buast PHK. AT®: crpoenne u GyHKIMH.

HuTonorus — Hayka o kietke. Kinerounas Teopus — mpuMep B3auMOACHCTBUS uael U (hakToB B HAYYHOM
MO3HAaHUHU. MeTOo bl U3yUEeHHUSI KIIETKH.

Knerka kak nenoctHas xuBas cucrema. OOIIMe NMPHU3HAKM KIIETOK: 3aMKHYTas HapykHas MeMmOpaHa,
mosekyinbl JIHK kak reHeTrdeckuit anmapar, cucTeMa CuHTe3a Oerka.

Tumbel KIeTOK: SyKapHOTHYecKas M IMpokapuoTHueckas. OCOOEHHOCTH CTPOEHMS NPOKAPUOTHUECKOM
kietku. Kiierounas crenka Oakrepuii. CTpoeHue sykapuoTHueckoi KiieTkd. OCHOBHBIE OTJIMYUS PACTUTEIbHOM,
KMBOTHON ¥ TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTeHKa, MNIMKOKAIUKC, X QyHkuuu. [lnasmarnueckas
MeMmOpaHa, e€ cBoicTBa M (QyHkiuu. L{utomnasma u e€ opranouasl. OgHOMEMOpaHHbIE OPraHOWIbI KIETKHU:
OIIC, ammapar T'onbmxku, nu3ocoMmbl. IloryaBTOHOMHBIE OpPraHOWABI KIETKH: MHUTOXOHAPWH, IUIACTUJBI.
[TpoucxoxxaeHne MUTOXOHJpUN M TuiacTuA. Bunel mmactua. HememOpaHHbIE OpraHOMIbI KIETKH: PHOOCOMBI,
KJIETOYHBIN LIEHTP, UEHTPUOJIU, PECHUYKH, KIYTUKH. DYHKIIMN OPraHOUI0B KJIeTKU. Britouenus.

SAnpo — perynsTopHblil HeHTp KiIeTku. CTpoeHue sapa: sjepHas 000J10YKa, KapHoIUIa3Mma, XpOMaTHH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoncTpanum:



[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammbl: «PacnpeneneHne XUMHYECKHMX SJEMEHTOB B HEXKUBOW mpupozae», «Pacnpenenenue
XUMHUUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmune! u cxemsl: «lleproguueckast Tabaua XUMUUYECKUX 3JIEMEHTOBY, «CTpOEHUE MOJIEKYJIbl BOJIBIY,
«buocunres 6enka», «Ctpoenue mMonekynsl Oenka», «Ctpoenue dpepmenta», «Hyknennoseie kuciotsl. JJHK»,
«Ctpoenue Monekyiabl ATO», «CTtpoeHHe SyKapUOTHYECKOM KIETKU», «CTpOEHHE IKUBOTHOM KIIETKHU,
«CTpoeHHE pPACTUTENbHON KIETKM», «CTpOeHHE NPOKApUOTHUYECKON KIeTKn», «CTpoeHHe sapa KIETKU»,
«YTIIeBOIBIY, «JIHMITHIBD».

OO0GopynoBaH#e: CBETOBOW MHKPOCKOI, OOOPYIOBAaHHME JJisi TMPOBEACHUS HAOMIONCHUN, W3MEPCHHIA,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, dKUBOTHBIX U OaKTEpUaTbHBIX KIETOK.

JlabopaTopHblie U NIpaKkTHYecKHe padoThI:

JlaboparopHas pabota Ne 1. «/3yueHue katalIuTHUECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMUTIa3bI
WJTU KaTajasbl)».

JlaGopaTopnas pabora Ne 2. «/3ydeHHme CTPOCHHS KJIETOK PACTCHHH, XUBOTHBIX M OaKTepuil 1OJ
MHUKPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENaparax U UX OMUCAHHUE).

Tema 4. " KuzuenesareJLHOCTDL KJIETKH.

OOMeH BemiecTB, WIM METa00dM3M. ACCUMWIAIHUSA (IUIACTUYECKUA OOMEH) W JAMCCUMUIISITUS
(oHepreTHyecKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonmmu3Ma. Posib 3aKOHOB COXpaHEHHS BEIIECTB
Y DHEPrUH B MOHUMaHUK MeTaboIn3Ma.

Tumbr oOMeHa BemiecTB: aBTOTPO(HBIN u reTepoTpodHbId. Ponb ¢GepMeHTOB B oOMEHEe BEIIECTB U
MIPEBPAILLICHUH SHEPTUU B KIIETKE.

@orocunTe3. CBeroBas W TeMHOBas Qa3el QorocuHTe3a. Peakmmu QortocuHTe3a. DPHEKTUBHOCTD
dotocunTe3a. 3HaueHue (GOTOCHHTE3a A KU3HU Ha 3emuie. BrnusHue ycnmoBuil cpeiasl Ha (OTOCHHTE3 U
CTIIOCOOBI TIOBBIIIEHHSI €70 MPOJIYKTHBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HaU€HUE XEMOCHHTE3a [T )KU3HH Ha 3eMIIe.

DHepreTuyeckuii 0OMeH B KJeTke. Paciieruienue BemecTB, BBICICHNE U aKKyMYJIHPOBAaHUE SHEPTUH B
KJIeTKe. DTambl sHepreTudeckoro oomena. ['mukonus. bpoxxenue u ero Buabl. KuciopoaHoe okucieHue, wiu
KJIeTouHOE JpixaHue. OkucnutenbHoe GochopunupoBanne. IPHEKTUBHOCTh IHEPIETHUECKOT0 OOMEHa.

Peakuuu matpuunoro cunte3a. l'eHernueckas uHdopmanus u JIHK. Peanuzanms reHernueckoit
uHpopmanuu B KieTke. ['eHernueckuit koq M ero cmoiicTBa. TpaHckpumniuss — marpuunblii cuHTtes PHK.

Tpancnsuuss — OuocuHTe3 Oenka. Otanbl TpaHcasauuu. KonupoBanue amuHokucinoT. Pone pubocom B
OuocuHTe3e Oenka.
Heknerounsle ¢opmbl xu3Hu — BHUpychl. Hcrtopust otkpbiTus BupycoB ([l. WM. HBanoBckwuii).

Oco0eHHOCTH CTPOEHHUs M KU3HEHHOro IMKjiIa BUpycoB. bakrepuodaru. bone3Hu pacTeHH, >KUBOTHBIX M
YeJI0BEeKa, BbI3bIBaeMble BHUpycamMu. Bupyc ummyHnonedurmra uenoBeka (BUY) — BozOymurens CIINa.
OOparHast TpaHCKPHUIIIIHS, peBepTaza U uHrerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

Jdemoncrpanuu:

[Toptpetsr: H. K. Konsuos, J[. . IBanosckuit, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunsl nuranusy, «Metabonusm», «MUTOXOHIPUS», «DHEPreTUUECKUd OOMEeHY,
«Xmnopormacty, «®otocuntesy, «Ctpoenune JJIHK», «Ctpoenne u GyHKIMOHUpPOBAaHUE TeHA», «CHUHTE3 OClKa,
«'enernueckuit kon», «Bupyce», «baktepuodarn», «CrpoeHne u xKu3HeHHbIM nukn Bupyca CIIN/a,
6axTepuodaray», «Permkanus JJTHK».

Ob6opynoBanue: wmoaenu-anmiaukammuu «Yapoenune JHK wu Tpanckpunimsy, «buocunte3 Oenkay,
«CTpoeHHe KIeTKn», Mozenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe M HHAMBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii muKi, WM SKH3HEHHBIH 1Uka kiaeTkd. MHTepdaza m mutos. Ilporeccr, nmpoTtekarome B
unTepdasze. Perummkanus — peakuus marpuuHoro cuaresza JJHK. Ctpoenne xpomocom. XpoMocoMHBIH Habop —
KapuoTurl. JWIUIOMJHBIA M TalIOMJIHBIM XpOMOCOMHbIE HaOopbl. XpomaTuabl. LluTonmornyeckue OCHOBBI
Pa3MHOKEHHUS U UHIUBUAYAJIbHOIO Pa3BUTHs OPTaHU3MOB.

Henenune kietkun — muto3. Craguum mutosa. Ilponeccsl, mpoucxonsiye Ha pa3HbIX CTaIUAX MHUTO3a.
buonornueckuii CMbICI MUTO3A.

[TporpamMupyemast rudesb KJIETKH — allonTo3.



@opMBl pa3MHOXKEHHSI OpraHU3MOB: OECIOjioe M MOoJIoBOe. Buabl Gecrosioro pa3MHOMKEHUS: JEJIeHHE
HA/JBOE, I[IOYKOBAaHME OJHO- ¥ MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHHE, BEreTaTMBHOE pa3MHOXKCHHE.
HckyccTBeHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAUEHHUE JIJIS CEJIEKIINH.

[TonmoBoe pa3MHOXKEHHE, €r0 OTIANYHUS OT OECIOJIOTrO.

Meiio3. Craguu Mmeiosa. I[Ipoueccsl, mpoucxondiiue Ha cTagusx Mmenosa. [loBemeHue XpomMocoMm B
Mmeno3se. Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KJIETOK y >KUBOTHBIX. [10JI0BBIE *Kene3bl: CEMEHHUKU U
saugaukd. OOpa3oBaHUe M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30m, SUIEKIeTKa) — CIepMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOCHHUS AULIEKIIETOK U criepMaro3ouaoB. OmiogorBopenue. [lapreHorenes.

WnpuBunyanbHoe pasBuTHE (OHTOrEHE3). OMOpHUOHAIbHOE pa3BuTHEe (d3MOpuoreHe3). ITarbl
SMOpPHUOHAILHOTO  Pa3BUTUS Yy IO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJiAllhs, OpraHoreHes.
[ToctamOproHansHOE pa3zBuTHe. THUIBI TOCTAMOPUOHATBFHOTO PA3BUTHS: MpPSIMOE, HEmnpsiMoe (JTMYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuili. OHTOreHe3 LIBETKOBOI'O PaCTEHUS: CTPOCHUE CEMEHU, CTaIUU PA3BUTHSL.

JdemoncTpanum:

Tabmuubl u cxembl: «POpPMBI Pa3MHOXKEHHUSI OPTaHU3MOBY, «JIBOWHOE OILUIONOTBOPEHHE y LBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHHil», «/lenenue knetku Oaktepuit»y, «CTpoeHHE MOJIOBBIX
KJIETOK», «CTpoeHue XpoMocoMbl», «Kiierounbiii mukiny, «Pemmukanua JJHK», «Muto3y», «Metios», «lIpsmoe u
HENpsIMOe pa3BUTHE, «['aMeToreHe3 y MIIEKOIUTAIOUIUX U YeI0oBeKay», «OCHOBHBIE CTaH OHTOICHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKporpenapaTsl «CrepMaTro3ouabl MIIEKOMHUTAIOIIEroy, «SlilekieTka
Miekonurawomero», «KapuokuHes B KiIeTKax KOpELIKa JIyKa», MarHuTHas Mojejb-aliuiukauus «Jlenenue
kietku», Moaens JIHK, mogens meTadaznoii XpoMOCOMBI.

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

JlaboparopHas pabotra Ne 3. «HalOmroneHue MHTO3a B KJIETKaX KOHYMKA KOpEIIKA JyKa Ha TOTOBBIX
MUKpOIMpenaparax».

Jlaboparopnas pabota Ne 4. «M3yueHne cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpOIpEnaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum TeHeTUkH. McTopus pa3BUTHS TEHETUKH. Poib LUTONOTMHM W AMOPHOJIOTHU B
CTaHOBJICHMM T€HETUKU. Bkiiag poccuiickux u 3apyO0eXHbIX YUEHBIX B pa3BUTUE T'€HETUKU. MeToJlbl T€eHEeTUKU
(TMOpUIONOTUYECKUH, IMTOTEHETUYECKH, MOJEKYIIpHO-TeHeTHUecKuii). OCHOBHbIE T€HETHMUYECKHUE MOHSATHUS.
I'enernyeckasi CUMBOJIMKA, UCIIOIb3yEMasl B CXeMaX CKpEIMBaHHM.

3aKOHOMEPHOCTH HACJIEJOBaHUS IPHU3HAKOB, YycTaHOBiIeHHble [. Menaenem. MonHoruGpugHoe
CKpeIllMBaHHE. 3aKOH €IuHO0-00pa3us TuOpUIOB MepBOro mokojeHus. llpaBuno noMHHHMpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [loHOe U HEMOIHOE JOMUHUPOBAHHUE.

JurubpunHoe ckpeluBaHue. 3aKOH HE3aBHCHMOIO Haclie[JoBaHMs Npu3HakoB. llurorenermueckue
OCHOBBI JUTHOPUAHOTO CKpEeHIMBaHMs. AHATU3UpYIOIIee CKpeluBaHue. Vcrmonb30BaHHE aHATH3UPYIOIIETO
CKpEILMBAHUS JUIsSl ONIPEICJIEHNS T€HOTUIIa OCOOU.

CueruleHHoe HacnenoBaHue Npu3HakoB. Pabota T. MopraHa mo crenjeHHOMY HacjelOBaHWIO I'€HOB.
Hapyiienne cuernieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUeCKHe KapThl.

I'enetrka nosia. XpoOMOCOMHOE OIpeeNIeHrne oy1a. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OoMOraMeTHsie
U TeTeporaMeTHble oprann3msl. HacnenoBanne npu3HaKkoB, CLEIIIEHHBIX € TIOJIOM.

W3meHunBOoCTh. Buabl HM3MEHUMBOCTH: HEHACIIE[ACTBEHHass W HaciencTBeHHas. Pomnb cpensl B
HEHACJICJICTBEHHOW M3MEHUYMBOCTH. XapaKTePUCTHKA MOAU(DUKAIIMOHHON N3MEHYHBOCTH. BapuarimoHHslil psan u
BapHualroHHas kpusas. Hopma peaknuu npusHaka. KoanuecTBeHHbIE M KaUeCTBEHHBIE NMPU3HAKH M UX HOpMa
peakiuu. CBoiicTBa MOAM(PUKAITMOHHON N3MEHYUBOCTH.

HacnencTBennas, wim TeHOTHNHYECKas, W3MEHYMBOCTh. KomOMHATHBHAsT W3MEHUYMBOCTh. Meio3 u
MOJIOBOH MpollecC — OCHOBAa KOMOMHATUBHOW M3MEHYMBOCTH. MyTalMoHHass W3MEeHYMBOCTh. Kiaccupukanums
MyTalui: TeHHbIE, XPOMOCOMHbIE, T€éHOMHbIE. YacToTa W mpUYuHBl MyTauuil. MyrareHHble (akTOpbl. 3aKOH
TOMOJIOTMUYECKUX PSAJIOB B HacjeAcTBeHHOM n3menunsocty H. M. BaBunosa.

BuesinepHast Hacae1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKH 4YEJIOBEKA: I'€HEAJOTMYECKH,
OJIN3HEIOBBIN, [IUTOTCHETHYECKUH, OMOXUMUYECKUN, MOJICKYJIAPHO-TeHeTHYeCKUuH. COBpEMEHHOE OTPEICIICHHE
TEHOTHUIIA: IOJIHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHME, B TOM uucie ¢ nomoupto IIP-ananusa.
Hacnencresennsie 3a001€BaHNsA YeJI0BEKA: T€HHEBIE 0oe3Hu, 0oJie3Hu C HaCJIEICTBEHHOMN



MIPEIPacroiIOKEHHOCThI0, XpOMOCOMHBIE Oosie3Hn. Comarnyeckue U TeHepaThBHble MyTanuu. CTBOJIOBBIE
kiIeTkd. [IpuHOUIBI 310pOBOTO OO0pa3a >KW3HH, IUATHOCTHKH, MNPO(PHUIAKTUKH W JICUYECHUS TEHETHUYECKUX
Oose3Hel. MeanKo-TeHeTUUeCcKoe KOHCYIbTHPOBaHNE. 3HAYCHHE METUIIMHCKOW TeHETHKU B MIPEAOTBPALICHUN H
JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKA.

JdemoncTpanum:

[optpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecorckuii, H. 1.
Basuios.

Tabmuelr U cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE W €ro I[UTOTEHETHYeCKas OCHOBa», «3aKoH
pacileryieHus U ero IHUTOreHEeTUYecKass OCHOBa», «3aKOH YHUCTOTHI ramer», «J{urubpuiHoe CKpellrnBaHUEe»,
«JuTosoruuecKkue OCHOBBI TUTHOPHIHOTO CKpEIIMBAaHH», «Meio3», «B3auMoIeicTBie aJJICIbHBIX TCHOBY,
«['eneTnyeckue KapThl paCTEHUH, )KUBOTHBIX U YEJIOBEKay, «I €HeTHKa 1oJia», «3aKOHOMEPHOCTH HACIIEJOBaHU,
CIICTUIEHHOTO C TOJIoM», «KapuOTHITBI YeoBeKa U KUBOTHBIX», «BuIbl n3MeHINMBOCTHY, «MoaudukanmonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay, «I'eHeTrKa rpymi KpoBu», «MyTallMOHHAsS U3MEHYUBOCTHY.

O6opynoBanue: MoAeTU-anIuIMKanuu «MOHOTHOPUAHOE CKpeluBaHuey, «HermoimHoe TOMUHUPOBAHUEY,
«durubpunnoe ckpemubanue», «Ilepekpéct xpoMocom», MUKPOCKOIT 1 MUKporpenapar «Jpo3zoduna» (Hopma,
MyTau (GOpMbI KPBIIBEB M OKPACKHU Tena), repOapuii «I'opoX moceBHOM».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHas pabota Ne 5. «/3yuenue pe3yapTaTOB MOHOTHOPUTHOTO U JTUTHUOPUIHOTO CKPELIUBAHUS Y
Ipo30( Bl Ha TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopuas pabora Ne 6. «/M3yueHue MOAMPHUKAIMOHHON HW3MEHUMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 myranuil y Apo30¢puibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[IpakTuueckas padora Ne 2. «CocraBiieHue U aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipolecc. 3apoKJeHue celleKIuu u aoMmectukanus. Yuenue H. M. BaBunosa o
LEHTPax MPOUCXOKACHUS M MHOT000pa3usi KyJIbTYPHBIX pacTeHuH. L[eHTpbl MPOUCXOXKIACHHUS JAOMAIIHHUX
KUBOTHBIX. CopT, IOpPOJIa, LITAMM.

CoBpeMeHHbIE METOABl CEeNeKIMH. MaccoBbI M MHIUBUIYalTbHBIH OTOOpPHI B CEJEKIUU PACTEHUI U
KUBOTHBIX. OIIEHKa OJKCTepbepa. bIU3KOPOACTBEHHOE CKpenuBaHue — WHOpuauHT. Yucras auHUS.
CkpeniBaHue YUCTHIX JUHMNA. ['eTeposuc, unu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUuE — ayTOPUIUHT.
Otnanénnas rubpuausanus u e€ ycrnexu. IcKycCTBEHHBIN MyTareHe3 U MoydeHue MoTUIuIon0B. JlocTrkeHus
CEJIeKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oTpaciib TPOU3BOACTBA. | €HHAs MHXKEHEpHUs. DTambl CO3JaHUs PEKOMOWHAHTHOU
JIHK u TtpaHcrennbix opraHu3moB. Kiierounas wunxkeHepusa. Kierounble KynbTypbl. MHKpPOKIOHAIBHOE
pa3MHOXKeHHE pacTeHuil. KJOHMpOBaHHE BBICOKONPOAYKTHBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
Dkonorudeckue u yTruueckue mpoodnemsl. [MO — reHeTndecku MOIUGUITUPOBAHHBIE OPTaHU3MBI.

JeMoHCTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. NBaHoB.

Tabmuupl u cxembl: Kapta «lleHTphl TPOMCXOXKACHUS M MHOTOOOpaszusi KYJbTYPHBIX PACTCHHII»,
«[Topoapl AOMaNTHUX XKUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OtrnanéHHas ruOpuanzanus», «PaboTb
akanmemuka M. ®. HBanoBay, «llomummonmus», «OOBEKTBI OMOTEXHONOTHNY», «KIETOUHBIE KYIbTYpPHl H
KJIIOHUpOBaHue», «KOHCTpyHpOBaHUE U IEPEHOC FTEHOB, XPOMOCOM).

OOopynoBaHue: MYJSDKH TUIOJJOB M KOPHEIUJIONOB ITUKUX (OPM M KyJbTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOX03UCTBEHHBIC PACTEHUSY.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:

OKcKypcusi«OCHOBHBIE METOJBI M JIOCTHKEHUSl CENEKIMH PACTEHU M KUBOTHBIX (HA CEJIEKIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA Yy4YacTOK, B TEIUIMYHOE XO3SMCTBO, JIAOOPATOPHIO
arpOyHMBEPCHUTETA UJIM HAYYHOT'O LIEHTPA).

11 KUIIACC

Tema 1. DBOJIOLHOHHAA OHOJIOTHA.
[IpeanochbuUTKM BO3HUKHOBEHHS YBOJIFOIIMOHHOM TEOPUHU. DBOJIIOIIMOHHAS TEOPUS M €€ MeCTO B OMOJIOTHH.
BrnusiHue 3BOMIONMOHHON TEOPHH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.



CeugerenbcrBa  3BOMOLMM. [laneoHTOnOrMyeckue: IMOCIENOBATEIbHOCTh IOSBICHHUS BHJIOB B
MAJICOHTOJIOTUYECKOM JIeTonHCcH, iepexoiHbie (hopMmbl. bruoreorpadpuyueckue: cXoIcTBO U paznuuue GayH u (iop
MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA U Pa3NUyuusi SMOPHOHOB pa3HBIX BHUJOB MO3BOHOYHBIX. CpaBHUTEIHHO-
AHATOMHMYECKHE: TOMOJIOTMYHBIC, aHAJIOTMYHbIE, PYJMMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIsIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHU3MOB HACIIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX IyTeH y BcCeX
OpraHU3MOB.

OpomtonmonHas Teopus Y. JlapBuna. [lpeanoceuiky BO3HHMKHOBEHHUS JapBHHH3MA. JIBMOXKYIIME CHIIBI
SBOJIIOLIMK BUJOB 10 [lapBuHY (M30BITOYHOE pa3MHOXKEHHE MPH OTPAaHMUYEHHOCTH PECYpPCOB, HEOMpeesEHHas
M3MEHUYUBOCTb, 00pH0Oa 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopus Bosonun (CTI) u e€ 0OCHOBHBIE TIOJIOKCHHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U IBOJIIOLUU.

JBuxymiye cuibl (pakTopbl) 3BOJIIOLUU BUIOB B MpUpoJe. MyTallMOHHBIN Iporecc 1 KOMOMHATUBHAS
M3MEHYMBOCTD. [lomysoHHbIe BOJTHBI U Apeiid reHoB. M30samus 1 MUrpanusl.

EctectBenHbIil 0TOOp — Hanpapisomui pakTop 3Boounnd. @OpMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Boionuu. [Ipumeps! npucnocoOneHnil y opraHu3MoB.
Apomopdo3bl U UANO-aJaNTAIHH.

Bun u Bumoo6pazoBanue. Kputepuu Buma. OcHoBHBIE (QOpMBI BHA000pa3oBaHMs: reorpaduyeckoe,
JKOJIOTUYECKOE.

Makpososmronusi. GopMbl BOMIONUHN: (QUIIeTHYECKas, JTUBEPreHTHAs, KOHBEPreHTHasl, MapaulesbHasl.
HeoOpatuMocTh 3BOIOIUY.

[Ipoucxoxaenne OT HecHEUAIM3UPOBaHHBIX mpenkoB. [Iporpeccupyromas  crnennanu3anus.
AnanTtuBHas paguanus.

JeMoHCcTpanum:

Hoprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. Bap, 3. I'ekkens, ®.
Miomnep, A. H. CeBep1ioB.

Tabnuibl u cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apOoIbIIIi TO3BOHOYHBIX KHUBOTHBIXY,
«Apxeonrtepukc», «Popmbl 60pbOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBI 0TOODP», «MHOroobpasue coproB
pacteHuii», «MHoroobpasue mopoJ KUBOTHBIX», «llomymsauum», «MyTanMoHHas W3MEHYMBOCTHY,
«Apomopdo3sl», «Mnuoanantaimumny, «O0mas aereHepauus», «JBuwxymue cuibl 3Bomonuny, «Kapra-cxema
Mmapuipyra nyremectsus Y. JlapBunay, «boprba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe Bua000pa3oBaHue», « IKOJIOTHYECKOE BUI000pa30BAHHE.

OO6opynoBaHue: KOJUJIEKLHMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMU OKpPAcKH, HA0Op IJIONOB U CEMSH,
Koyekiust  «[Ipumeppl 3alUTHBIX TMPHUCIIOCOOJIEHUH Yy JKUBOTHBIX», MoJenb «OCHOBHBIE HalpaBJIEHUS
ABOJIIOLIMNY, 00bEMHas Moieb «CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KoieKuus «PopMbl COXPAaHHOCTH MHCKOMAEMBIX >KHUBOTHBIX U
pacteHuii», Monenb anmiaukanus «llepekpéct Xxpomocom», BlaxHble Mnpenaparbl «Pa3BuTHe HACEKOMOTOY,
«Pa3Butne nArymku», Mukpomnpenapar «Jposoduna» (Hopma, MyTauu GOpMbI KPbUTEEB U OKPACKH TENA).

JlabopaTopHble U NpakTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopuass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJCHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHME U pa3BUTHE KU3HU Ha 3emJie.

JloHaydHbIE TPEICTaBICHUS O 3apOXIECHHUU >KU3HU. HayuHble TMIIOTE3bl BO3HMKHOBEHUS JKU3HU Ha
3emsie: abMoreHe3 M MaHCHEpMHUsA. XUMHUYECKas HBOJIOLNA. AOUOTEHHBI CHHTE3 OpPraHMYECKHX BEIIECTB W3
HEOPraHWYECKUX. OKCIEPUMEHTAJIbHOE IOATBEP)KJIECHUE XMMHMUYECKOM dBomtouuu. HadampHble 2Tamsl
ouonornueckoit sBomounu. ['nnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
pOTOKIETKH. [IepBble KIIETKN U UX 3BOIOLNA. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emsie mo spam W mepuomam. Karapxel. Apxeickas W TPOTEPO30MCKas 3PHI.
[Taneosolickas 3pa u e€ mepuoabl: KeMOPUNCKUN, OPIOBUKCKUIA, CUTYPUICKUH, TEBOHCKII, KAMEHHOYTOJIHHBIH,
MIEPMCKHII.

Me3so030iicKas 3pa 1 €€ IepUoAbl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.



XapakTepHUCTUKa KJIMMaTa U Fe0JOTHYeCKUX IpoueccoB. OCHOBHBIE 3TaIlbl 3BOIIOLUN PACTUTEIBHOTO U
’KHBOTHOTO MHpa. ApoMop(0o3bl y pacTeHUI U KUBOTHBIX. [losBNIeHMe, paclBeT U BBIMUPAHUE TPYII JKUBBIX
OpPTraHHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHue 3BoOLUUU. OCHOBHBIE CHCTEMATUYECKHE TPYIIIBI
OpPraHHU3MOB.

OBoronus 4enoBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacTaBieHuil 0 MPOUCXO0XKIACHUN YEII0OBEKA.
Metonel m3ydyeHus anTpororeHe3a. CXonCcTBa M pa3iuuus 4YeEJIOBEKa M JKUBOTHBIX. (CHCTeMaTH4ecKoe
IIOJIOYKEHUE YEJIOBEKa.

JBwxymme cuibl (GakTopbl) aHTponoreHesa. HaciaencTBeHHas U3MEHUMBOCTh U €CTECTBEHHBIH OTOOD.
OOmiecTBeHHBII 00pa3 *KU3HH, U3TOTOBJICHUE OPYAHHA TPy, MBIIUICHUE, PEUb.

OcHOoBHBIE CTaIMM M BETBU DHBOJIOLMU 4YEJIOBEKA: AaBCTPAJIONUTEKH, YenoBek ymenslid, UYenosek
npsaMoxosamui, Yenosek HeaHaepranbekui, YenmoBek pa3zymHblil. HaxoIKu HMCKOIIaeMbIX OCTaTKOB, BpPEMs
CYIECTBOBaHHUS, 00JIACTb PacpOCTPaHEHUs], 00BbEM I'OJIOBHOI'O MO3ra, 00pa3 KU3HH, OpyIusl.

Yenoseueckre packl. OCHOBHBIE OOJBIINE pachl: eBpONEOHIHAS (€Bpa3HiicKas), HErpO-aBCTPaJIOUIHAS
(9KBaTOpUaNIbHAs), MOHIOJIOMJHAs (a3MaTCKO-aMepUKaHCKasi). UepTbl HPUCIOCOOIEHHOCTH IIpelCcTaBUTENIEH
YeJI0BEUYECKHUX pac K yCIIOBUSAM cyliecTBoBaHMs. EquMHCTBO yenoBeueckux pac. Kpuruka pacuzma.

JeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITacrep, A. W. Onapusn, C. Munep, I'. FOpu, Y. lapBus.

Tabmuubt u cxembl: «BosznukHoBenne CoHEUHOW CHCTEMBl», «Pa3BUTHE OpPraHMYECKOTO MHUPaAY,
«PacturenbHass knetka», <«OKuBoTHas kietka», «[Ipokapuorudeckass kierka», «CoBpeMeHHas CHCTeMa
OpraHUYEeCcKOro Mupay, «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUS UYEIOBEKA U YEIO0BEKOOOPA3HBIX 00€3bSHY,
«OCHOBHBIE MECTa NAJIECOHTOJOTMYECKMX HAXOJOK IPEJKOB COBPEMEHHOI'O 4YE€IOBEKa», «JlpeBHEHIINE ITHOAN»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE TI0AN», «HeI0BEYECKHE PAChI.

Ob6opynoBanue: Myisku «lIpoucxoxxaeHne dvenoBeka» (OKOCTBI aBCTPAJIONUTEKa, MUTEKAHTPOIA,
HeaHJIepTaiblia, Kp)OMAHbOHIIA), CJCTIKH WM H300paKeHUsI KAMEHHBIX OpPYAHiA IEPBOOBITHOTO YeIOBeKa (KaMHHU-
qonmepsl, pyOuna, ckpebia), reoxpoHosiornyeckas Tadiauna, Kouiekuus «PopMbl COXpPaHHOCTH HCKONAEMbIX
KUBOTHBIX U PACTCHUIN».

JlabopaTopHbIe U NpaKTHYeCKHe padoThl:

[IpakTrueckas padota Ne 1. «M3yueHne UCKOMMAEMBIX OCTATKOB PACTEHHM U JKUBOTHBIX B KOJIJIEKIIHSIX).

DKcKypeust «IBOMIONMS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYUHBIM MM KpaeBequecKui
My3ei).

Tema 3. OpranusMsl U OKpYyKaloIas cpeaa.

OKojorusi Kak Hayka. 3aJaud M pas3enbl 3KOJOTUU. MeToAbl SKOJOTMYECKHX HCCIIEeIOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl 0O0uTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/1YIIIHAs, TOUYBEHHAs, BHYyTPHOPTaHU3MEHHAs.

Okonoruyeckue ¢akropsl. Kiaccudukanus skoigoruyeckux (akTopoB: aOHOTHUECKUE, OMOTHUYECKHE U
aHTpONOreHHbIe. JleficTBUE 3KOIOrnYecKuX (PakTOpOB HAa OPraHU3MBI.

AbGuoTtnueckue (akTopel: CBET, TemImeparypa, BiIaxHOCTb. @otonepuoansm. Ilpucnocobnenus
OpPraHMU3MOB K JIEHCTBHUIO abnoTHYeckuX (hakTopos. bruonornueckrue puTMsl.

Buotnueckue pakTopsl. Buasl 6MOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS, XHUITHUYECTBO, CUMONO03 U
ero ¢opmbl. IlapasuTusMm, koomepaius, MyTyalau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO).
AMeHcanu3M, HEUTpaiau3M. 3HaueHHe OMOTHYECKHX B3aUMOJCMCTBUN /i CYIIECTBOBAaHMS OpPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHU monyasuuu. OCHOBHBIE TIOKAa3aTeNMd MOMYJISLUU: YHCIEHHOCTb,
IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT, MUTpanus. /[uHamMuKa YHUCIEHHOCTH MONMYyJIAUUU U €€
perysanus.

JdemoncTpanum:

[Moptpetsi: A. I'ymbonpar, K. @. Pynse, 3. ['ekkens.

Tabmunpr u  cxembl: kapta «lIpupoanbie 30HBI 3emin», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Doronepuoansmy», «Ilomynsanumny, «3akOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJISALUN HHPY30pUU-TY(HETbKI,
«IInmeBrIe TIeTIN.

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdoiornueckre 0COOCHHOCTH PaCTEHUH M3 Pa3HBIX MECT OOUTAHUS».

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISIMA PA3HBIX BUOB PACTCHUI.



Tema 4. Coo0mecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

CoobmectBo opraHu3smMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHIOBasA, IPOCTPAHCTBEHHA,
Tpodudeckas (rumieBas). Bunpi-noMmuaantel. CBsi3u B OUOIIEHO3E.

Dkonorudeckue cuctemsl (3KocucteMbl). [TousTue 00 3KocucTeMe U OuoreoneHose. OyHKIMOHATLHBIC
KOMITOHEHTBI 9KOCHCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peAyleHTbl. KpyroBopoT BemiecTB U MOTOK 3HEPIHH B
skocucteme. Tpoduueckue (muiieBbie) ypoBHU dKocucTeMbl. [lumieBbie nenu u cetd. OCHOBHBIE MOKa3aTeln
HKOCUCTEMBI: OHOMacca, NPOAYKLHUA. DKOJIOTHYECKHUE NUPAMUJBL: MPOAYKIUH, YHCIEHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTONYMBOCTh, CAMOpPETYJIsiLUs, pa3BuTHe. CyKleccusl.

[TpuponaHbIe SKOCUCTEMBI. JKOCUCTEMBI 03P U peK. DKOocHCTEeMa XBOWHOTO WJIM IIUPOKOJIUCTBEHHOIO
jeca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPO3KOCHUCTEMBI. Y pOO3IKOCHUCTEMBI. brosornyeckoe u X03siiiCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OMOJOTHYEeCKOro pazHooOpaszus
Ha 3eMIie.

Yuenue B. W. Bepnanckoro o 6mocdepe. ['panutibl, coctaB u cTpykTypa 6mocdepsl. JKupoe BEIecTBo 1
ero ¢ynkmun. OcobeHHocTH Orochepsl Kak II00ATLHON SKOCUCTEMBI. J[MHaMUYecKkoe paBHOBECHE M O0OpaTHas
CBsI3b B OMocdepe.

KpyroBopoTsl BellecTB W OHOT€OXMMHUYECKUE IUKIBI DJIEMEHTOB (yriepoza, a3ora). 30HaJIbHOCThb
ounochepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoeuectBO B Ouocdepe 3emnn. AHTponoreHHble wu3MeHeHHs B Ouocdepe. [nobanpHbIe
AKOJIOTMUYECKUE TPOOIJIEMBI.

CocymiecTBoBaHM€ NPUPOBI U yesnoBedecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA YCTOHYHBOCTH
o6unocdeprr. OCHOBA PalMOHAIBHOTO YIPABJICHUS TPUPOIHBIME PECYpPCaMU M MX HCIOJb30BaHUE. JlOCTIKEHHS
OHMOJIOTHH U OXpaHa MPUPOJIBIL.

JdemoncTpanum:

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

Tabmuusl u cxemsl: «[lumesbie nenn», «buorenos: cocraB u cTpykrypay, «IIpupoansie coodmecTBay,
«Uenu nutanus», «JKojgorndyeckas nupamugay, «buocdhepa u dyenoek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO
neca», «JKocHCTeMa XBOMHOro jeca», «buorneHo3 Bomoémay, «ArpoueHo3y», «lIpuMepHble aHTPONOreHHBIE
BO3JICUCTBUSl Ha NpUpOAY», «BakHellIne MCTOYHMKHM 3arpsA3HEHUs BO3/yXa W TPYHTOBBIX Boa», «llouBa —
BaXkHeIas cocrapisomas o6uocheps», «Daktopsl nerpaganuu nousy, «llapHukoBbiil 3pdexT», «DaKkTopbl
paZoOaKTUBHOTO 3arps3HeHusi Ouocdepbl», «OOmas crpykrypa Ouocdepni», «PacmpocTpaHeHHe >XU3HU B
ouocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriaepoma B Ouochepe», «KpyroBopor azora B
MIPUPOJIEN.

O6opynoBanue:  Mozenb-anuiMkanus  «TunuuHele  OWOLEHO3BI», repbapuil  «PacTUTenbHBIE
coobiecTBay, Koekiuun «buoreHos3y, «BpeauTtenu BaXHEUITUX CENbCKOXO3IHCTBEHHBIX KYIbTYp», Tepbapuu
M KOJUICKIIMA PACTEHUW M S>KUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM JKOJIOTHYECKUM TpylIaM OJHOTO BHJA,
Kpacnas xkunura Poccuiickoit deneparinu, n300paskeHUsT OXpaHIEMbIX BHJIOB PaCTEHUI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O BUOJIOTMN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

Cornacho ®I'OC COO, ycraHaBnmMBalOTCS TpeOOBaHHUS K pe3yJlbTaTaM OCBOCHHUS OOYy4YaroIIUMUCS
IIporpamMMm cpeaHero o01ero o0pa3oBaHus: JIHYHOCTHBIM, METAIIPEMETHBIM U IPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs MpeameTra «buosiorus» BbIJIEICHBI CIEAYIONIUE
COCTaBJISIONINE: OCO3HAHHE OOYYAIONIMMHCS POCCHICKOW Tpa)TaHCKOW HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CaMOCTOSTEIPHOCTH W CaMOOIPEACICHUI0, HAaJWYMEe MOTHUBAIIMM K OOYYEHHUIO OHOJIOTHH,
[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHWA JUYHOCTH Ha OCHOBE KJIIOYECBBIX IIEHHOCTEH U
HCTOPUYECKUX TPAAMIIMN Ppa3BUTUS OMOJOTMYECKOTO 3HAHHWSA, TOTOBHOCTH M CIIOCOOHOCTH OOYYaroIIUXCs
PYKOBOJICTBOBATbCSI B CBOEH JI€ATEIILHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHMs, HAJIWYUE SKOJOTMYECKOrO0 IPAaBOCO3HAHHUS, CIHOCOOHOCTH CTaBHTh LEIU H
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS mpenMera «buomorus» AOCTUTAIOTCS B €OUHCTBE Y4eOHOU H
BOCIIUTATEIbHON JIEATEIbHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCHUMCKUMHU COIMOKYJIBTYPHBIMH,
UCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBWIAMH U HOPMaMHU
MOBEJICHUST M CIOCOOCTBYIOT TIPOIECCaM CaMOIIO3HAHUS, CaMOBOCIUTAHUS M CaMOPAa3BUTHS, PA3BUTHUS
BHYTPEHHEH MO3UIMHU JUYHOCTH, MATPUOTHU3MA, YBAKEHMSI K 3aKOHY M IPaBOMNOPAIKY, YEIOBEKY Tpyla H
CTapIeMy MOKOJIEHUI0, B3AMMHOTO YBaXXEHUsI, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO M TPAAUIIUSIM
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuiickoii @enepannu, Ipupoie U OKPYKarollen cpese.

JlngHOCTHBIE PE3yNbTAaThl OCBOCHUS yueOHOTO TpeameTa «buosorus» MOKHBI OTpa)kaTh TOTOBHOCTh U
CHOCOOHOCTH 00yYaroUINXcs PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH TUYHOCTH, CUCTEMOU
LIEHHOCTHBIX OpPHEHTAIlM{, TO3UTHUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHHCKOTrO OOINECTBA, PACIIMPEHUE >KU3HEHHOTO ONBITA M OIBITA ACATEIHBHOCTH B IPOIECCE
peanu3alui OCHOBHBIX HAIIPaBJIECHUN BOCIUTATEIBHOMN JACSITEIIBHOCTH, B TOM YHCIIE B YaCTH:

1)rpaaaHcKoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU O0YyYaromIerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO YJIeHA
pOCCUCKOro 00IIIeCcTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOKEHHUE 3aKOHA U TTPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATENBHOCTH MPU CO3AAHMU YYE€OHBIX MPOEKTOB, PEUICHHH
y4€OHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHIMOJIHEHUN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHHUIO K SIBICHUSM COBPEMEHHOHW XKU3HH U
OOBACHATH €€,

YMEHHE YYUTHIBATh B CBOMX ACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJEWUCTBHUSA JIOACH C
Pa3HBIMU YOKIEHUSAMHU, KyJbTYPHBIMU IEHHOCTSIMU U COITMATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYOHHYECTBY B TPOIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, MO3HABATENbHBIX U
HCCTIE0OBATENIbCKUX 3a/1ay, YBAXKUTEILHOTO OTHOIICHHS K MHEHHIO OIIOHEHTOB NMPU OOCYKIEHUHM CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMS,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKOW HWIACHTUYHOCTH, MATPUOTHU3MA, YBAKECHHUS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepen PoauHONM, ropaoctu 3a CBOW Kpai, CBOWO PoauHy, CBOM S3BIK U
KYJbTYpPY, IPOIIJIOE U HACTOSAIIEE MHOTOHAIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEAUI0 U MaMATHUKAM HPUPOABI, AOCTUkeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTH OIIEHWBAThH BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBIIEHHE M Pa3BUTHE OMOIOTMH, TOHUMaHUS
3Ha4YeHHs OMOJIOTHHY B TIO3HAHUH 3aKOHOB TIPUPOJIBI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOexXIEHHOCTh, TOTOBHOCTh K CIyKeHHI0 M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 33 €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOT0 HApO/Ia;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;



CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEICHUs, OPUEHTUPYICh HA MOpAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOUIIEHHE K CBOUM POAMTENISIM, CO3[JaHUIO CEMbH Ha OCHOBE OCO3HAHHOI'O MPUHATHS
LIECHHOCTEH CEMENHOM )KM3HU B COOTBETCTBUU C TPaAuLIUsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY OBbITa, HAYYHOTO U TEXHUYECKOT'O TBOPYECTBA,
CHopTa, TpyJa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMaHUE SMOLIMOHAJIBHOTO BO3ICHCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@XEHHIO B pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IMPOSIBIATh KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnueckoro BocnuTaHHMsA, (OPMHUPOBAHMSA KYJIbTYPbl 3A0POBbSI W 3MOLHOHAJIBLHOIO
0J1aronoJryyus:

MOHMMAaHUE W peaju3alus 3J0pOBOro M 0e30MacHOro 00pa3a >KM3HH (340pOBOE MUTaHUE, COOIIOCHHE
TUTHCHUYECKUX TIPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXHM 3aHATHH W OTAbIXa, PEryisipHas (uU3ndecKas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3HUECKOMY H
[ICUXUYECKOMY 370POBBIO;

MOHUMAaHWE IIEHHOCTU TMPaBWJI HWHIMBUAYAIHLHOTO U KOJUICKTHBHOTO O€30MacHOr0 TIOBEJACHHUS B
CUTYALUIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TIOCJICICTBUNA WM HENPHUATHS BPEIHBIX MPHUBBIUCK (YIOTPEOJICHUS aTKOTONsl, HApKOTHKOB,
KYpEeHHUs);

6) TPY10BOT0 BOCIIUTAHHUSA:

TOTOBHOCTD K TPYAY, OCO3HAaHHE IIEHHOCTU MacTepCcTBa, TPYI0T00HE;

TOTOBHOCTh K aKTUBHOW JCSITEILHOCTH TEXHOJIOTUICCKOW U COIMAILHON HANIPABICHHOCTH, CIIOCOOHOCTH
WHULIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATH TAKYIO AESATEIbHOCTD;

WHTEpEC K pa3iaudHbIM chepam TpodecCHOHATBHONW IEATEIIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oynyiieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE TIJIaHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHMIO HA IPOTSHKEHUU BCEH JKU3HMU;

7) 3K0JI0TMYE€CKOT0 BOCTIUTAHM S

9KOJIOTUYECKH I[€JI€CO00pa3HOE OTHOIIEHHWE K MPUPOJIC KaK MCTOYHHMKY KU3HM Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMS;

TIOBBIIIEHHE YPOBHSI JKOJOTHYECKOW KYJIBTYphl: MPUOOpPETEHHE OIbITa IUIAHWPOBAHUS TOCTYIKOB U
OLICHKU MX BO3MOXHBIX MOCIIEICTBUM JIJIsl OKPYXKAIOIIEH CPEbL;

OCO3HaAHUE TJIO0ATIBHOTO XapaKkTepa YKOJIOTHIYECKUX MPOoOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH MCMOJB30BaTh MpUOOpETaeMble MPU U3YYCHUU OMOJIOTUU 3HAHUS U YMEHUS MPH pelIeHUun
mpo0JieM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJIOTONBE30BaHUEM (COONIOICHUE TPABIII MTOBEIEHUS B TIPUPOJIE,
HaIMpaBIIEHHBIX HA COXpaHEHUE PABHOBECHS B DKOCHCTEMaX, OXpaHy BUIOB, SKOCUCTeM, Orochepsl);

AKTUBHOE HENPUATHE [JCUCTBUW, MPUHOCIIIMX BPEA OKPYKAOMIEH MNPUPOJHON CpeAe, YMEHHue
MPOTHO3UPOBATh  HEONArONMPHUSATHBIE HDKOJOTMYECKHME TOCIEACTBUS  MPEANPUHUMAEMbIX  JIEHCTBUM U
MpeA0TBpaIaTh UX;

HaJU4Khe PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIbTYphl, OINbITA JE€ATEIbHOCTH
AKOJIOTUYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B TO3HABATEIHHON, KOMMYHHUKATUBHOU H
COLIMAIIbHOW  MPAKTHKE, TOTOBHOCTM K YYacTHIO B MPAKTUYECKOM ACSATENBHOCTH  HKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKU M
OOIIIECTBEHHO!N MPaKTUKWA, OCHOBAHHOTO Ha JTUANIOre KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTa B
MTOJIMKYJIBTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM W YHUTATENbCKOM KYJIBTYpbl KaK CPEACTBAa B3aUMOACHCTBUS MEXIY
JIFOJIBMH U TIO3HAHHS MUPA;

MOHMMaHUEe crieuUKU OMONOTUU KaK HAayKd, OCO3HaHUsA €€ poiu B (OPMUPOBAHUU PAIOHATHHOTO
HAay4YHOT'O MBIIIJIEHHUS, CO3/IaHUH T[EJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIHI,
4eloBeKa M OOIIecTBa, B MO3HAHWHM NPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MPOoOIeM COXPaHEHUS
MPUPOAHOTO PAaBHOBECHS;



yOeXAEHHOCTh B 3HAUUMOCTH OMOJIOTHU JIJISi COBPEMEHHOW ITUBMIIM3AINH: 00€CIICUCHHsI HOBOTO YPOBHS
pa3BUTHUS MEIUIIMHBI, CO3/IaHUE MEPCIEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIlaTh PECYPCHBIE MPOOIeMbI
pa3BUTHsI YEIOBEYECTBA, TMOUCKA MYTEH BBIXOJA M3 TIOOAIBHBIX JKOJOTHUECKUX IMPOOJIEM U OOECIeYCHHUs
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, pallMOHATILHOMY UCIIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO
HOBBIX CTaHJIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B IMOJYYCHHHM OMOJOTHYECKMX 3HAHWW B IENISAX TOBBIIMICHUS OOIMICH KYyIbTYpHI,
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAIBHOH TPAMOTHOCTH OOYYarOIIUXC,
(dbopMUpyeMoii pu N3ydeHUH OHOJIOTHH;

NOHMMaHKWE CYIIHOCTH METOJIOB ITO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIIOJIb30BAaTh MOJIy9aeMble 3HAHUS JUIS aHATTN3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MUPA U MPOUCXOISIIIX
B HEM HM3MCHEHUI, YMEHHUE JejaTh 00OCHOBAaHHBIC 3aKJIIOUCHHS HAa OCHOBE HAYYHBIX (DAKTOB M MUMEKOIIUXCS
JTAHHBIX C [ETBI0 TIOTYYCHHS TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIB30BaTh OMOJIOTHUECKUE 3HAHUS JIJISl PEIICHUS MPOOJIEM B pealIbHBIX
KU3HEHHBIX CUTYaIIHIX;

OCO3HAHHWE IIEHHOCTH HAy4yHOW JEATENbHOCTH, TOTOBHOCTh  OCYIIECTBISITh TNPOCKTHYI H
HCCIIeIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOpa30BaHUI0 M C€amMO0OOpa30BaHUIO, K AKTUBHOMY
MTOJIYYCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3yabTaThl OCBOCHUS y4eOHOTO mpeamera «buosorusy BKIIOYAIOT: 3HAYUMBIE IS
(GbopMUPOBaHHUS MHPOBO33PEHUS OOYUAIOIIUXCS MEKIUCIUIUIMHAPHBIE (MEXIpeIMEeTHbIe) OOIIeHayYHbIE
MOHSATHSA, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPA U CTICIU(PUKY METOAO0B MO3HAHUS, UCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUS, SBIICHUE, IPOIECC, CUCTEMA, HAYUYHbIN (DAaKT, MPUHLUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEeIOBaHUE, HAONIOJACHUE, H3MEpPEHHUE, OSKCIEPUMEHT U JAPYIHX),
yHHUBEpCalbHbIE yueOHbIe NEHCTBUS (MO3HABaTeNlbHbIE, KOMMYHHUKATUBHBIC, PEryIsSTUBHBIE), 00ecleunBaroIIye
dbopMupoBaHHe (PYHKIIMOHATHHONW T'PAMOTHOCTH M CONUAIBHONW KOMIIETEHIIMU OOYYaIOIIUXCs, CIOCOOHOCTH
00yUaroIuXCcsl KCTOIb30BaTh OCBOCHHBIE MEXTUCIIUTUTMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIIbHBIE
y4eOHbI€ JeMCTBHS B IO3HABATEIbLHON U COLIMATIbHOM NMPaKTUKE.

MertanpeaMeTHble pe3yibTaThl OCBOCHHUS MPOTPaMMBI  CpelHEro oO0mero o0pa3oBaHUS JIOJKHBI
OTpaXKaTh:

OBJ1aieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU ACHCTBHAMM:

1)0a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENILHO (OPMYTUPOBATH U aKTyaTH3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPU OCBOCHUU 3HAHHWI MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPAaBHEHUS,
knaccudukanuu, o00OIIEeHNs), PACKPBIBATh CMBICT OHONOTHYECKUX TMOHSATHH (BBIACNATh HMX XapaKTepHbIE
MPU3HAKH, YCTAHABIIUBATH CBS3H C IPYTUMHU MMOHATHIMU);

ONpeNeNsaTh LEeIu ACSITENbHOCTH, 3a/JaBas HapaMmMeTpbl M KPUTEPUU HUX JIOCTUKEHUS, COOTHOCUTH
pEe3yJIbTaThI IEATEIBHOCTH C MTOCTABIICHHBIMU LEIISIMH;

UCIIONIF30BaTh OMOIOTHYECKHE TOHITHS ISl 0ObCHEHUS (DaKTOB U SIBJICHUN KUBOU MIPUPOJIBI;

CTPOUTH JIOTMUECKHE pacCyXAeHUs (MHIYKTUBHBIC, JACAYKTHBHBIC, II0 aHAJOTWUU), BBHISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOYCHHUS,

MPUMEHATh CXEMHO-MOJIETIbHBIE CPEJICTBA MJIA MPEICTABICHUS CYIIECTBEHHBIX CBA3€H W OTHOIICHUU B
M3y4aeMbIX OHMOJOTHMYECKUX OOBEKTaxX, a TaKXKe MPOTUBOPEUYHH pPa3HOrO pOJia, BHISBICHHBIX B Pa3IHMYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaTeiBaTh IIJIaH pEHICHHUS MpOoOJeMbl ¢ YYETOM aHajdn3a HMMEIONIMXCS MaTepUalbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LEJISM, OLICHUBATh PUCKU
IMOCJIC/ICTBUH NEATCIBHOCTH;

KOOPJMHHUPOBATh U BBITIONHATH PabOTy B YCIOBHSX pPEaTbHOrO, BUPTYaTbHOTO M KOMOMHMPOBAHHOTO
B3aMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBITIIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2)0a30Bble HCCJIeI0BaTEeIbCKUE e CTBUS:



BJIAJCTh HABBIKAMHU YUEOHO-HMCCIEIOBATENbCKONH W NPOEKTHOW NEATETbHOCTH, HABBIKAMH pPa3peIieHUs
po6ieM, cnocOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHHs MPaKTHUECKUX 3a/ad,
IIPUMEHEHHIO PA3JINYHBIX METO/I0B IO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHbIE BHJBI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpIpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYyallUsX, B TOM YMCIIE IPU CO3JaHUU y4EOHBIX M COLUAIBHBIX
IIPOEKTOB;

(opMHpOBATh HAYYHBIM THUI MBIIIJICHUS, BIAJeTh HAYYHOH TEPMHHOJIOTHEH, KIIIOYEBBIMU MTOHIATUAMHU U
METOJIaMU;

CTaBUTh U (POPMYJIUpPOBaTb COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM JESITEIbHOCTH M >KU3HEHHBIX
CUTYaLUsX;

BBISBIIATh IIPUUMHHO-CIEICTBEHHbIE CBS3M M aKTyalM3MpOBATh 3ajady, BBbIIBUIATh THUIOTE3y €&
pellieHns, HaXOJAUTh apTryMEHThI Ul J0Ka3aTeJIbCTBA CBOMX YTBEP)KJIEHUM, 3aJjaBaTh IapaMeTpbl U KPUTEPUU
peleHus;

AQHAIN3UPOBATh IIOJIYYEHHBIE B XOJE PEIIECHUS 3aJaud pe3ysbTaTbl, KPUTHUECKH OLIEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILLIECTBIIATh  II€JICHANpaBIEHHBIH IOUCK IMEepeHoca CpPeACTB U CcHoco0OB  JIeHCTBHS B
poecCHOHABHYIO CPey;

YMETb MEPEHOCUTh 3HAHUS B 103HABATEIbHYIO U IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUT'aTh HOBBIE UJI€U, IIPEAJIaraTh OPUTHHAIBHBIE MTOJXO/bl U PELIEHUs, CTABUTh MTPOOJIEMBI U 33]auH,
JIOITYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmaunmeii:

OPUEHTHPOBAThCSI B PA3IUYHBIX HCTOYHMKAX HHGoOpManuu (TEKCTe Yy4eOHOro mnocoOus, HaydHO-
HOMYJSAPHON JMTepaType, OMOJIOrMYECKHX CJIOBapsAX M CIPAaBOYHHUKAX, KOMIBIOTEPHbIX 0a3zaX JaHHbBIX, B
WuTepHere), aHaTU3MpOBaTh WHPOPMALIUIO PA3TUYHBIX BUIOB U (POPM TpeACTaBICHUS, KPUTHUECKU OIICHUBATH
e€ J0OCTOBEPHOCTb U HENPOTUBOPEUUBOCTb;

dbopMyIupoBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOJIbI MPH MOUCKE M OTOOpEe OMOJIOTrHYecKOn
uHpopManuu, He0OXOUMOM [T BBINOJIHEHHs YUeOHbIX 3a/1ay;

npuodperaTh OTIBIT MCIIOJIb30BAaHUS MH(}OPMaLIOHHO-KOMM YHUKATUBHBIX TEXHOJIOTHH,
COBEPILLIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNIbHYIO (JOPMY IPECTaBIEHUs OMoIornyeckoi nHdopmannu (CXeMsl,
rpaduKy, TuarpaMMsl, TaOJIMILIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE cpeAcTBa Ipu paboTe ¢ Ouosiornyeckoil uHpopmanuen:
NPUMEHATh XUMHUYECKHEe, (U3MyYeckrue M MaTeMaTHYeCKHMe 3HaKM M CHMBOJbI, (opMysbl, aOOpeBuarypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJIAJeTh HaBbIKAMU PpACMO3HABaHUS M 3alIUTBl MHPOpPMALUHU, WHPOPMALMOHHOM O€30MacHOCTH
JUYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMY e CTBUSAMU:

1)o0menne:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX cepax KU3HU, aKTUBHO YYaCTBOBATh B JTUAJIOTE WIIM JTUCKYCCHH
[0 CYyIIECTBY OOCyXkaaeMol TeMmbl (yMEHHE 3aJaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKIACHHUS OTHOCHUTEIHHO
BBITTOJIHEHUS TpeJlaraeMoil 3a/laud, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTh MO3MLUH JIPYTUX YYAaCTHHKOB
JTMAJIora WA TUCKYCCHN);

pacrio3HaBaTh HeBepOalbHblEe CpeicTBa OOIIEHHUS, IOHUMAaTh 3HAYeHHE COLMAIbHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(DIMKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(DIUKTHI U BECTU MIEPErOBOPHI;

BJIAJIETh PAa3MUYHBIMU CIIOCOOaMHU OOILIEHMSI M B3aWMOJICHCTBUSA, TOHUMATh HAMEPEHHs APYTHX JIOJEH,
MPOSBIIATh YBaXXUTEIBHOE OTHOIIEHHWE K COOECeIHWKY M B KOPpPEKTHOM (opme ¢opMynupoBaTth CBOU
BO3paKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB.

2)coBMecCTHAS 1eATEJIbHOCTD:

MOHMMATh ¥ HCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHIMBUAYAIbHOW pabOThl NMpH pelIeHun
Ouosiornyeckoil mpoOieMbl, 00OCHOBBIBATH HEOOXOAUMOCTh NMPUMEHEHHUSI TPYNIOBBIX (OPM B3aUMOACHUCTBUS
TP PEIICHUN YIeOHOH 3a/1a4H;



BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX JIEHCTBHI C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJJ0T0 WIEHA KOJIJIEKTUBA;

IIPUHUMATh L€ COBMECTHOH ICSATEIBHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH NEHUCTBUA IO €€
JOCTIDKEHHUIO: COCTaBJIATh IUIAH JCHCTBUHM, paclpelesiiTh poild ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHON pPabOTHI;

OLICHMBATh KA4yeCTBO CBOETO BKJIaga M KaXKJOTO0 YYacTHHKAa KOMAaHIBl B OOUIMI pe3ynapTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh WUJEU C MO3ULMM HOBM3HBI, OPUIMHAIBHOCTH, MPAKTUUYECKON
3HAYUMOCTH;

OCYILIECTBIIATH TO3UTUBHOE CTPATETMYECKOE ITOBEACHHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSABIISATH TBOPYECTBO
U BOOOpaykeHHe, ObITh HHUIIMATUBHBIM.

OBiageHne yHMBEPCAJIbHBIMH PeryJJsiTUBHBIMU AeiiCTBUAMM:

1)camoopranu3zaums:

UCTIOJIb30BaTh OMOIOTHYECKUE 3HAHUS [T BBISIBICHUS MPOOJIEM U MX PEUICHUS B KU3HEHHBIX M y4eOHBIX
CUTyalusX;

BHIOMpPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIEJICBBIC M CMBICJIOBBIC YCTAHOBKU B CBOMX JICHCTBHAX M
IIOCTYIKAX 110 OTHOILEHUIO K JKUBOU NIPUPOJE, CBOEMY 3I0POBBIO U 30POBBIO OKPYKAIOILHUX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh I103HABATEIbHYIO JESATEIbHOCTb, BBISABIATH NPOOJIEMBI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3371a4l B 00pa30BaATEIbHON JESATEIbHOCTH U )KU3HEHHBIX CUTYalMSX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEUICHUs MPOOIeMbl C YYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacUIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €10, OpaTh OTBETCTBEHHOCTDH 32 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh ()OPMUPOBAHHIO M MPOSBICHUIO LIMPOKOW SPYAWLUU B pa3HBIX OONACTAX 3HAHWH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH, OLIEHUBATH COOTBETCTBHE
PE3yJIbTAaTOB LIETSAM;

BJIAJCTh HAaBbIKAMU II03HABaTEIbHOM pedIeKCHH Kak OCO3HAHUS COBEpIIAEMBbIX JEHCTBHHM U
MBICIIUTENIBHBIX MPOLECCOB, UX PE3yJbTAaTOB W OCHOBAaHUM, HCIOJIb30BaTh NMPUEMBI peIeKCUU JUIsl OLEHKU
CHUTYalllH, BBIOOPA BEPHOT'O PELLICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS IO UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH;

3)npunsaTHe ceds M IPYruX:

NpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3yJIbTaTOB J1€ATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULUH JIPYrOro YeJIOBEeKa.

IHPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl ocBoeHus mnporpammbl COO mo O6uosoruu Ha 0a30BOM ypOBHE BKIIIOUAIOT
cneuupuyeckue a1 yueOHoro mnpenmera «buonorus» HaydHble 3HAHUS, YMEHHS M CHOCOOBI AECWCTBHUIl IO
OCBOEHUIO, UHTEPIPETALNN U MpeoOpa3oBaHUIO 3HAHUM, BU/IbI I€ATEIbHOCTH 10 MOJYyYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHUM B PAa3MUYHBIX Y4YEOHBIX CUTYaIMsX, a TaKXe B PEAIbHBIX J>KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX ¢ OHosorueil. B mporpamMMe npenmMeTHbie pe3yabTaThl IPEICTABICHBI 110 TOAaM 00y4YeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTo npenmeta «buonorus» é 10 knacce n0IKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAaHUHN O MECTE U POJIM OUOJIOTMH B CUCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX HAYK,
B (pOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHON KapTHHBI MUpPA U HAYYHOI'O MUPOBO33PEHMS, O BKIIAJE
POCCHUHCKHX U 3apyO0ekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHOM TPaMOTHOCTH YeIOBEKa
JUI PEILEHUs KU3HEHHBIX 3a7a4;



YMEHHUE PacKpbIBaTh COJCpKaHWE OMOJOTHUYECKUX TEPMUHOB M TMOHATHI: JKU3Hb, KIETKAa, OPTaHU3M,
MeTaboau3M (0OMEH BEIIECTB U MPEBpAIICHUE YHEPTUN), TOMEOCTa3 (CaMOperyIsLus), ypOBHEBasI OpraHU3alus
KMBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PENPOAYKIINSA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHE;

YMEHUE H3J1aratb OMOJIOrHYecKre TeOpHH (KJIETOYHas, XpOMOCOMHAs, MyTallHOHHAsI, IEHTpaIbHAas JOrMa
MOJIEKYJIIpHON Owmonoruu), 3akoHbl (I. Mennens, T. Moprana, H. W. BaBunoBa) u yuyenus (o LeHTpax
MHOro00pa3usi M TPOUCXOXKIEHHUS KylIbTypHBIX pacteHuidi H. M. BaBuioBa), ompenenste TpaHHIBI HX
IIPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO MO3HAHUS B OMOJOTUU: HAOMIONEHHE U OMHMCAHUE KUBBIX CHUCTEM,
IIPOLIECCOB U SIBJIICHUM, OpraHu3alys U MpoBeAeHNUE OMOJOrMYECKOro 3KCIIEPUMEHTA, BBIIBU)KEHUE I'MIIOTE3HI,
BBISIBIICHHE 3aBHCUMOCTH MEXAY HCCICIyeMbIMH BEIMYMHAMHU, OOBACHEHHE MOJYYEHHBIX pe3yJbTaToB,
UCIOJIb30BAHHBIX HAYYHBIX HOHATHUH, TEOPUH U 3aKOHOB, YMEHHUE JAeJaTh BbIBOJbl HA OCHOBAHHUU IMOJYYEHHBIX
pE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIIETOK IPOKAPHOT U 3yKapuOT, OJJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BELIECTB U MPEBPAILCHHUS SHEPTHU B KIIETKE,
¢doTocuHTe3a, MIACTUYECKOIO U IHEPreTUYEeCKOro oOMeHa, XeMOCHHTE3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHHUS, UHANBHUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

YMEHHUE NPUMEHSTh MOJTy4YEHHbIE 3HAHUS Uil 00bACHEHMs OUMOJOTMYECKUX MPOLIECCOB U SABJICHUH, AJIS
MPUHATHS NPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM JKM3HM C LEIbI0 oOecreueHus 0e30IacHOCTU CBOETro
3JI0POBbSI U 3JI0POBbsSI OKPYXKAIOLIMX JIFOAEH, COOJIIOACHUS HOPM TI'PAMOTHOIO IOBEIEHHUS B OKpYXKarolen
IPUPOJHON cpene, MOHUMAaHUE HEOOXOIUMOCTH MCIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOM OHOJIOTMH H
OMOTEXHOJIOTUH AJIS PAllMOHAILHOTO IPUPOAONOIb30BAHHUS;

YMEHHUE pelIaTh >JIEMEHTAapHbIE T'CHETUYECKHWE 33Jaydl Ha MOHO- M JUTHOPUIHOE CKpEIIMBaHUE,
CLIEIIJICHHOE HAacJelOBaHHWE, COCTaBIATh CXEMbl MOHOTMOPUIHOIO CKpEIIUBaHMUsS M IpeacKa3aHus
HACJIEJOBaHUsI IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATh JIAOOPATOpHBbIE M MPAKTUUYECKUe paboThl, coOnoaTh NpaBwia Hpu pabore ¢
y4eOHBIM U J1a00paTOpHBIM 000y I0BAHUEM;

YMEHUE KPUTHUYECKH OLICHMBATh M HHTEPHPETHPOBATh HMH(OpMAIMIO OMOJIOIMYECKOro COAEp KaHus,
BKJIIOYAIOIIYIO TICEBOHAYUHbIE 3HAHUS U3 Pa3IMYHBIX HCTOUYHUKOB (CpeICTBA MacCOBOM MH(pOpMAIUU, HAyYHO-
NOMYJISIPHbIE MaTepuanbl), ITHYECKUE AacleKThl COBPEMEHHBIX MCCIEOBaHUN B OMOJIOTUH, MEIUIIMHE,
OHMOTEXHOJIOTHH;

YMEHHUE CcO3/1aBaTb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOILEHUs, 00001as OHuOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHITHBIN anmnapaT OUOJIOTHH.

[TpeameTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh!

c(OpMHPOBAHHOCTh 3HAaHUHN O MECTE U POJIM OMOJIOTMH B CUCTEME HayYHOTO 3HAHUSI €CTECTBEHHBIX HayK,
B (pOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHON KApTHHBI MHpa U HAyYHOIO MUPOBO33PEHHUs, O BKJaJe
POCCHUHCKHX U 3apyO0exKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa
JUIsl pELIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M MOHATUMN: BUJ, MOMYJSIMS, FeHO(OHN,
HBOJIIOIMS, JBUKYIIME CHIIBI ((haKTOphI) HBOJIOLMM, MPUCHOCOOIEHHOCTh OPraHW3MOB, BHJI000pa3oBaHUE,
9KOJIOTMYecKre (PaKTOPbI, SKOCUCTEMA, MTPOIYLEHThI, KOHCYMEHTBI, PEIYLIEHThI, LIENIN MUTaHUs, SKOJIOrHYecKas
nupamua, OuoreoreHos, orochepa;

yYMEHME M3J1araTh OHoJorudeckue Teopun (3BosonroHHas teopus Y. /lapBuHa, cuHTETHYECKas TEOPUS
HBOJIIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimeBoro cxoiactBa K. M. bopa, udepenoBaHus TIaBHBIX
HanpasieHud u nyredt somornuu A. H. CesepuoBa, yuenuss o ouochepe B. U. Bepnaackoro), onpenensirsb
IpaHMIIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJJaMU HAYYHOI'O MO3HAHUs B OMOJOTHU: HAOIIOCHUE U OMMCAHUE JKUBBIX CHUCTEM,
MIPOIIECCOB U SIBJIICHUM, OpraHU3alysi U MPOBeJeHUE OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIIBUKEHHE THIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTH MEXAYy HCCIEAYyEMbIMH BEIUYHHAMH, OOBSICHEHHE IOJNYYEHHBIX pEe3yJbTaToB,
HCIIOJIb30BaHHBIX HAyUYHBIX MOHATHH, TEOpPUN M 3aKOHOB, YMEHHE JIE€NATh BBIBOABI HA OCHOBAHUU IOJIYYE€HHBIX
Pe3yNIbTaTOB;

YMEHUE BBLIAETATHh CYHIECTBEHHBIE NMPU3HAKU CTPOCHHSI OMOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYISLHUH,
MPOJYLIEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OWOT€OI€HO30B U HOKOCHCTEM, OCOOEHHOCTH IPOIIECCOB:
HACJIe/ICTBEHHONH M3MEHUMBOCTH, €CTECTBEHHOI0 0TOOpa, BHI000pa30BaHMUs, IPUCTIOCOOIEHHOCTH OPraHN3MOB,
JEUCTBUSL IKOJIOTUYECKUX (DAaKTOPOB HA OPraHU3MbI, MEPEHOCAa BEUIECTB M IOTOKA 3HEPrUM B JKOCHCTEMAX,



AHTPOTIOT€HHBIX U3MEHEHHMI B KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOPOTa BEIIECTB U OMOTCOXMMHYECKHX
IIUKJIOB B Ouocdepe;

YMEHHUE TPUMEHSTh TOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHUS OMOJIOTMYECKHUX TPOIIECCOB W SIBICHUH, JJIS
NPUHATHS TPAKTHYECKUX PEHICHHH B TOBCEJHEBHOW JKM3HHM C LEJIBIO oOecredeHuss 0e30MacHOCTH CBOETO
3I0POBbSI U 3JIOPOBBSI OKPYKAIOIIMX JIIOACH, COOJIOJACHUS HOPM T'PaMOTHOTO ITOBEICHHUS B OKpYXKAroleH
NPUPOIHON Cpesie, MOHMMAaHUE HEOOXOAMMOCTH HCIOJIB30BaHUS JOCTH)KCHHH COBPEMEHHOW OHOJIOTHH JUIs
paIMOHAIFHOTO TPUPOIOTIOIH30BAHUS;

yYMEHHE pelIaTh 3JCMEHTAPHbIC OMOJIOTMYECKHE 3a/1a4d, COCTaBJIATh CXEMbI IEPEHOCa BEUICCTB U
SHEPIuu B IKOCUCTeMax (I[eTH MUTaHU);

YMEHHUE BBINOJIHATH JIAOOpAaTOpHBIE M MPaKTUYECKHEe pPadOThl, COOMIONATh MpaBWiia mpu pabore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

yYMEHHE KPUTHYECKH OIICHUBATh M HWHTEPIPETHPOBATh MH(OPMAIUIO OHOJIOTHYECKOrO COJCpPKAHUS,
BKJTIOYAOIIYIO TICEB/IOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOUHUKOB (CpelIcTBa MaccoBOW MH(OpMaIny, Hay9HO-
NOMYJISIPHBIE ~ MaTepHalibl), PacCMaTpUBaTh IJIOOAIBHBIC DKOJOTMYECKHE TMPOOJEMbl  COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas OHOJIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATHIWHBIN amapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TeMIIPpOrpaMMbl Bcero KonTpoabubiepadorsl  IIpakTHuecKnepadoTh (ngpossie)
o0pa3oBaTejibHbIEPeCyPChI
bu6mmoreka [IOK
! bronornakaknayka 2 05 https://m.edsogru/7f4lc292
5 ’KuBbIe CHCTEMEBI U UX 1 bubmuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUI COCTAB U CTPOEHUE 8 1 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKH3HENIEATENEHOCTEKICTKH 6 https:// m.edsogru/7f41c292
Pazmuoxxenue u
5 WHIUBUAYAIbHOE Pa3BUTHE 5 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41c292
OpTaHU3MOB
6 HacnencrBeHHOCTE U 8 15 bu6nmoreka [JOK
M3MEHYHUBOCTHOPTaHU3MOB https://m.edsoo.ru/7f41c292
7 CenekusiopraHu3mMoB. 3 bubnmnorexa [JOK
OCHOBBIOMOTEXHOJIOT U https://m.edsoo.ru/7f41¢c292
bu6nmoreka [JOK
8 Peseparioenpens L https://m.edsogru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOTPAMME



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 KIIACC

KounvecTBouyacon JJIeKTPOHHbIE

Ne HaumenoBaHnuepasieioB u (undpoBbIe)

n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTejibHbIEPeCyPChI
bu6mmoreka [IOK

1 BOMTOUHOHRAsOHONOrHA o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE 9 05 bubnunoreka HOK
KHM3HU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
Opranusmsl 1 bubnnorexa [JOK
3 5 1
OKpY’Karolascpea https://m.edsoo.ru/7f41cc74
4 CooO1ecTBa u 9 bubmuorexa [JOK
DKOJIOTUYECKUECUCTEMBI https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
> Pesepiioespens 2 https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 34 0 25
[MPOTPAMME '



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 IINTAHUPOBAHHUE

10 KUIACC
Ne | Temaypoka KoJsaunyecTBoyacoB Haranzy | JjeKTpoHHbIeU(PPOBbIEOOPA30OBATEIbHbIE
n/n Bcero | Kourpoabnbie | [IpakTtuyeckue | YeHHs pecypcbl
padoThI padoThI
1 buonorus B cucreMenayk 1 bubmmorexa [IOK
https://m.eds00.ru/863e6122https://m.edso0.ru/863
e632a
2 Mertozpl MO3HAHMS )KUBOU MPUPOIBI. 1 0.5 bubnmoreka [{OK https://m.edsoo.ru/863e6122
[TpakTuueckas paborta Ne 1
«Mcnonp30BaHne Pa3TUYHBIX METO/IOB
IPU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonoruueckue cucTemsl, POLECCHI U 1 bubnuoreka LIOK https://m.edsoo.ru/863e6564
UX U3yYCHHE
4 Xumuueckuii cocraB KiaeTku. Boga u 1 bu6mmoreka LIOK https://m.edsoo.ru/863e674e
MUHEPAIbHBIE COIU
S) benku. CoctaB u cTpoeHue 0enKoB 1 bubnuoreka [{OK https://m.edsoo.ru/863e6b72
6 depMeHThI — OMOJIOTHYECKHE 1 0.5 bu6nuoreka LIOK https://m.edsoo.ru/863e6b72
karanuzaTtopsl. JlabopaTopHas pabora
Ne 1 «M3yuenune kaTaIuTH4eCKON
aKTUBHOCTH ()EPMEHTOB (HA MpUMEpE
aMUJIa3bl WK KaTalasbl)»
7 VYraesospl. JIumuasr 1 bu6mmoreka [IOK https://m.edso00.ru/863e6870
8 HyxnennoBbiekuciorsl. AT® 1 bub6nuoreka [IOK https://m.edsoo.ru/863e6d5¢
9 HcTopust 1 METO/IbI N3yUEHUS KIIETKH. 1 bubnuoreka [{OK https://m.edsoo.ru/863e6e88
Knerounasiteopus
10 | Knerka kak 1ieiocTHas KuBas 1
cucreMa
11 | CtpoeHue 2yKapuOTUYECKOHN KIIETKH. 1 0.5 bubnmoreka [JOK
JlaboparopHuas padota Ne 2 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e
«M3ydyeHue cTpoeHHst KJIETOK 716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

pacTeHui, >KUBOTHBIX, TPHOOB U
OaxkTepuii 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
ONMCAHUE»

12 | OOMeHBeIEeCTBUINMETA00IU3M 1 bu6mmoreka LIOK https://m.edsoo.ru/863e766¢
13 | ®oTocuHTE3. XEMOCHUHTE3 1 bubmuoreka I{OK https://m.edsoo.ru/863e7¢98
14 | DHepreTnyeckuitoOMeH 1 bubnuoreka [{OK https://m.edsoo.ru/863e7aae
15 | JKusnenHblit ki kieTku. [enenue 1 0.5 bubnmoreka [{OK https://m.edsoo.ru/863e7dc4
KJIeTku. Muto3. JlabopaTopHas
pabota Ne 3 «Habmronenne Murosa B
KJIETKaX KOHYMKa KOPEIlKa JIyKa Ha
TOTOBBIX MUKPOIIPEapaTax»
16 | Buocuures Genka. Peakiust 1 bu6mmoreka LIOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CHHTE3a
17 | Tpancnsauus — OuocuHTe30€IKa 1 bubnuoreka [{OK https://m.edsoo.ru/863e796e
18 | Heknerounble(hOpMBIKU3HU — 1 bubnuoreka L{OK https://m.edsoo.ru/863e7540
BUPYCHI
19 | ®opmbIpa3MHOKEHUSIOPTAHU3MOB 1 bubnunoreka [JOK
https://m.eds00.ru/863e81b6https://m.edsoo.ru/863
e83le
20 | Meiio3 1 bubmuoreka [{OK https://m.edsoo.ru/863e7f4a
21 | OGpa3oBaHMEe U pa3BUTHUE MOJIOBBIX 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e81b6
kJeTok. OMI010TBOPEHHE.
JlabopaTtopnast pabota Ne 4
«M3yueHne cTpOoeHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
22 | UHauBuIyanpHOEPa3BUTHEOPTaHU3MO 1 bubnuoreka [{OK https://m.edsoo.ru/863e8436
B
23 | 'enernka — Hayka o 1 bubnuoreka L{OK https://m.edsoo.ru/863e86f2
HACJICICTBEHHOCTH ¥ H3MEHYHUBOCTH
24 | 3aKOHOMEpPHOCTH HACIIEIOBAHUS 1 bubnuoreka [{OK https://m.edsoo.ru/863e8878

NpU3HAKOB. MOHOTHOpUIHOE
CKpeIlIMBaHHe



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/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

25 | JlurubpuaHoe cKpenuBanue. 3aKoH
HE3aBHCHUMOI'0 HACJIEIOBAHU
MIPU3HAKOB

bu6mmoreka LIOK https://m.edsoo.ru/863e89a4

26 | CuerieHHOE HaClIeJOBaHUE
npu3HaKkoB. JJaboparopHas padota No
5 «M3yueHue pe3yabTaTtoB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MHUKPOIIpEnapaTaxy

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

27 | I'e”eruka nosa. Hacnenosanue
IIPU3HAKOB, CIICIICHHBIX C ITOJIOM

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

28 | U3smenunBocTh. Henacnencreennas
U3MEHYHMBOCTH. JJaboparopHas pabota
Ne 6.
WzydyeHnneMoanprKamOHHOHN3MEHYH
BOCTH,
MOCTPOSHHUEBAPUAIIMOHHOTOPS A 1
BApUALMOHHOMKPUBON»

0.5

bubnuoteka L{OK https://m.edsoo.ru/863e8efe

29 | HaciencrBeHHas U3MEHYMBOCTD.
JlaGopaTtopnast pabota Ne 7. «Ananus
MyTalui y 1po30(huisl Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

30 | 'eHeTuKadyesoOBEKa

bubmuoteka [{OK https://m.edsoo.ru/863e8d78

31 | PesepBHbrii ypok. O6o0mIeHne 110
teme «HaciencTBeHHOCTh U
M3MEHYHUBOCTH OPTaHU3MOBY

32 | Cenexnus Kak HayKa U MPOIECC

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

33 | MeToabsl ¥ JOCTHKEHUS CEIEKIINN
pacTeHUM 1 KUBOTHBIX

bubmuoteka [{OK https://m.edsoo.ru/863e9214

34 BI/IOTCXHOHOFI/IHKaKOTpaCHBHPOI/BBOIIC
TBa

bubmuoreka [{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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

Ne Temaypoxka KoJumyecTBoyacon Hara | DuexkTponHblenn(ppoBbIeOOPa30BATEIbH
n/n Bce | Konrpoa | Ilpaktuu | M3y4e | blepecypchbl
ro bHbIEPA0 | eckuepald | HUA
OTBI OThI

1 DBOJIIOIHS M METOJIBI €€ N3YUCHHS 1 bu6nmoteka LIOK https://m.edsoo.ru/863ea20e
2 VicTopust pa3BUTHS NPEACTABICHUIN 00 BOIIONNN 1 bubnmoreka [{OK https://m.edsoo.ru/863e9570
3 MUKpPOIBOITIOIHS 1 bu6nmoteka LIOK https://m.edsoo.ru/863e9cle
4 [Tonynsamms Kak 3JIeMEeHTapHas eUHUIIA BUIA U 1 0.5 bu6nmoteka LIOK https://m.edso00.ru/863e99c6

sposornu. JlabopatopHas padora Ne 1 «CpaBHeHue

BUJIOB 110 MOP(OJIIOTUYECKOMY KPUTEPUION
5) JIBmkymue cuitbl (3ieMeHTapHbIe (PaKTOPHI) 1 bubnnorexa LHOK https://m.edsoo.ru/863e9da4

SBOJIIOIHIH
6 EctectBeHHbII 0TOOD U ero (opMbl 1 bubanorexa HOK https://m.edsoo.ru/863e9ed0
7 Pe3ynbrarhl 5BOMIOIUE: TPUCTIOCOOIEHHOCTD 1 0.5 bu6nuoteka LIOK https://m.edsoo.ru/863e9fde

OpraHU3MOB U BUJI000Pa30BaHHUE.

Jlaboparopuaspabota Ne 2

«OnucaHuenpucnoco0IeHHOCTHOPTaHU3Ma U

e€0THOCUTENLHOTOXapaKTepa»
8 Hampasienus u nyTuMakpo3BOITIOIUN 1 bubanorexa HOK https://m.edsoo.ru/863e9cle
9 HeoOpatumocTeaBoOIIONNN 1
10 HcTtopus >xu3HM Ha 3emiie U METObI €€ U3yUeHUs 1
11 ['unoTe3bl NPOUCXOKICHMS )KU3HU Ha 3eMie 1 bubanorexa HOK https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe %)U3HU Ha 3eMile 10 3paM U Nepruojam 1 bubmuoteka IHOK https://m.edsoo.ru/863eabbe
13 OcCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIBLHOTO U 1 0.5 bubnnoreka [IOK https://m.edsoo.ru/863ea8bc

KUBOTHOTO Mupa. [IpakTrueckas padota Ne 1

«M3yueHne HCKOMMaeMbIX OCTATKOB PAaCTCHUH U

YKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasICUCTEMAaopTraHNUYeCKOrOMUpa 1 bubmuoreka [{OK https://m.edsoo.ru/863ea48e
15 DBOJIIOIMSYENIOBEKA (AHTPOIIOTEHE3) 1 bubmuoreka ITOK https://m.edsoo.ru/863eac2c
16 JIBmoxynecunsl (pakTopbl) aHTPOIIOT€HE3a 1 bubmuoreka [{OK https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUUIBOIIOIINNYEIIOBEKA 1



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
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

18 YenoBeueckue packl ¥ MPUPOIHBIC aanTauu 1 bu6nmoteka LIOK https://m.edsoo.ru/863eaea2
4eJI0BeKa
19 PesepBHbIil ypok. O60011ICHHE IO TEME 1
«BO3HUKHOBEHNE U Pa3BUTHUE KU3HH HA 3eMIIC)
20 DKOJIOTHSIKAKHAYKA 1
21 Cpenpl 0OuTaHUS W SKOJIOTHYECKHEe (DaKTOPHI 1 bubnmoreka [{OK https://m.edsoo.ru/863eafec
22 Aobuotnyeckue dakropsl. Jlaboparopras padota Ne 3. 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863eb10e
«Mopdonoruueckne 0COOEHHOCTH PacTeHUH 13
pa3HbBIX MeCT oOuTaHusy». JlaboparopHas padota Ne 4.
«BnusiHEE cBETa HAa POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
23 buotnyeckunedakTopsl 1 bubnnorexa [HOK https://m.edsoo.ru/863eb348
24 DKOJIOTUYECKUE XapAKTEPUCTUKHU MOMYJISALNH. 1 0.5
[TpakTiueckas pabota Ne 2 «[loacuér mnotHoCTH
MONYJISINUNA Pa3HbIX BUJOB PACTEHUIN
25 Coo011ecTBaOpraHu3MoB — OHOIIEHO3 1 bu6nunoteka LIOK https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHECUCTEMBI (IKOCHCTEMBI) 1 bubnnorexa [HOK https://m.edsoo.ru/863eb46a
27 OCHOBHBIE TOKA3aTEIN SKOCUCTEMBI. JKOJIOTHYECKHUE 1 bubnuoreka I{OK https://m.edsoo.ru/863eb5fa
nupamuiel. CBolicTBadkocucTeM. CyKieccust
28 ITprpoIHBIEIKOCUCTEMBI 1
29 AHTpPOIIOT€HHBIEIKOCUCTEMBI 1
30 buocdepa — rinobanpHas KocucTEMa3eMIIH 1 bubmmoteka LHOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHCYIIECTBOBAHUAONOC(EPHI 1 bubnnoreka [{OK https://m.edsoo.ru/863ebd16
32 UenosedecTBo B Onochepe3emin 1
33 CocyniecTBOBaHUENPUPOIbI U YETOBEUECTBA 1 bubnmnoreka [{OK https://m.edsoo.ru/863ebale
34 0O000menne TeMsl «Co00IIIECTBA U DKOJIOTHUECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eaea2
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
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
buonorus. 10 kiacc. ba3oslii ypoBenb. ABTop(bl): [laceunuk B. B.,
Kamenckuii A. A., Py6rioB A. M. u ap. /Tlox pen. Ilaceunuka B. B.JIunus

YMK: YMK "JIuansg xu3au". B. B. IlaceyHuxk.

buonorus. 11 knacc. ba3osiit ypoBens. ABTop(bl): [Taceunuk B. B.,
Kamenckuii A. A., Py6rioB A. M. u ap. /Tlox pen. Ilaceunuka B. B.JIunus

YMK: YMK "JIuansg xu3uu". B. B. IlaceyHuxk.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.

Mertoauueckoe nocodue.- M., Benrana - I'pad, 2019;

2. ITonomapena U.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 11

kiacc. Metonuueckoe nocobue.- M., Benrana - I'pad, 2019.

3. [lonomapea M.H. buosnorus. 10 knacc. Pabouas terpags. — M.; «BeHnrana-

I'pad».

4. ITonomapena U.H. buonorus. 11 knacc. Pabouas Terpaas. — M.; «Benrana-

I'pady».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «kEnunas xomnekuus [{udpossix O6pazoBaTenbHbIX Pecypcony

(http://school-collection.edu.ru/).

2.

https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponubIi yueOHUK «BrOTOTHM.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenne xneTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
6.
7
8
9.
1

http://evolution2.narod.ru/index.htm - sBosrorus

. http://nrc.edu.ru/est/r4/ - Guomornveckas kapTuHa MHpa
. http://planete-zemlya.ru/ - ITnanera 3emus

http://ecologysite.narod.ru/index.html - sxonorus

0. http://bio-nica.narod.ru/index.html - 6uonuka



