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HOACHUTEJBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OHUOJOTUH TEOPETHUECKYIO OCHOBY MJIs
OTIpe/IeNICHUs] TMOAXO0J0B K (POPMHUPOBAHUIO COACpX AHHUS Y4eOHOro MpeaMera
«buonorus» cocTaBWwIM: KoHUEeNnTyalbHble Tnonoxenus @PIoC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, colepKaHusl, pe3yJbTaToB OOYy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUS 00 OOIIMX LEsIX U
MPUHIINIIAX, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
oOmero oOpa3oBanuss B Poccuiickoii ®enepanuu, a Takke IOJOKEHUS O
cnenupuke OMONOruM, €€ 3HAYCHUU B MMO3HAHUU KUBOM MPUPOJLI U 00eCIIeYeHUH
CYILIECTBOBAHMS YesioBeuecKoro obmiecTBa. COrIacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpe/ieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI 10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum Ja€T NpPEACTaBICHHE O LEsAX, 00 oOmen
cTparernu OOy4YeHHUs, BOCHHTAHUA € Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenenaseT o00s3aTelnbHOE MPEIMETHOE
COJIEp)KaHue, €ro CTPYKTypy, paclpeleieHue [0 pa3feliaM U TeMaM,
PEKOMEHIYyEMYIO TOCIIEI0BAaTENbHOCTh N3YUEHHsI YUEOHOr0 Marepualia ¢ yuyéTom
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKHA 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuxcs.

B nporpamme mno OuONOTMM TakKe YUMTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (QOpMHPOBAaHWHM OCHOBHBIX BHJIOB Y4COHO-TIO3HABATCIIHHOM
NEeSATEIbHOCTH/YUEOHBIX JEHCTBUNM OOYydYalomMXCd IO OCBOCHHMIO COAEpPKAHUSA
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosioruu (1011 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
OPUHLMIT TPEEMCTBEHHOCTH B HW3Y4YEHMU Ouosioruu, Onarojaps 4eMy B Heil
POCMATPUBAETCS HANPABICHHOCTh HAa Pa3BUTHE 3HAHUM, CBS3aHHBIX C
dopMupoBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PECHHUS, [IEHHOCTHBIX
OpHUEHTAIM JTMYHOCTH, SKOJIOTUIECKOTO MBIIUICHUS, TIPECTABICHUN O 3J0POBOM
oOpa3e KHM3HU U OEpeKHBIM OTHOIICHHEM K OKpY)Kalolled MPUPOAHON cCpele.
[ToaTomy Hapsaxy ¢ M3ydeHHEM OOIIeOMOIIOTUYECKUX TEOpHUH, a TakKe 3HaAHHUM O
CTPOCHHUH KHUBBIX CUCTEM Pa3HOIO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MpOrpamMme Mo OMOJOTHH yAEJICHO BHUMAaHHE HCIOJIB30BaHUIO
MIOJTyYEHHBIX 3HAHWIA B MIOBCETHEBHOW KM3HU IS PEUICHUS MPUKIAIHBIX 33134, B
TOM 4HKcje: NpOQUIAKTUKUA HACIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHHUS HKOJIOTUYECKU
I1eJIeCO00pa3HOr0 TOBEACHUS B OKpPY)KAIOIICH MPHUPOIHON cpene, aHaln3a
BIIVSTHUST XO3SHUCTBEHHOW JAESITENFHOCTH YENIOBEKa Ha COCTOSHHUE TPUPOTHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHIIEHWE BHUMAHUS K MPUKIAIHON HAMPABICHHOCTH
yaeOHoro mpeamMera «bronorus» MpoIUKTOBAaHO HEOOXOIMMOCTBHIO OOeCIeueHus



YCIIOBUH JUIsl PEIIEHUsI OJHOW U3 aKTyaJbHBIX 3aJau IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTopas mpeamnojaraeT ¢GopMuUpoBaHHE Yy  OOydYarOIIUXCS
CHIOCOOHOCTH aJallTUPOBAThCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero oOmero 0Opa30BaHUsI 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (OPMHUPOBAHHUE Yy OOYYAIOIMIUXCS TMPEACTABICHHUN O
Hay4YHOW KapTHHE MHUpa, pacliupsieT U 0000IIaeT 3HaHUS O KMBOW IpUpoje, €€
OTJIMYUTEIbHBIX IPHU3HAKAX — YPOBHEBOW OpraHM3allUd M 3BOJIOLUHU, CO3HAET
YCIIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  TPUPOIBI,  (HOPMHPOBAHHUS
(YHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KHU3HHU, SKOJIOTMYECKOTO MBIIUIEHUS, LIEHHOCTHOTO OTHOILLEHUS K KUBOM MpHUpOIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs, COLUAIU3ALMH
oOyuaronuxcs. Mzyyenue Ouosiornn oOecrieyuBaeT yciaoBUs Uil (POpMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX M HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTETPALUUM OMOJOTMYECKHX 3HAHUHU C
MPEACTABICHUSIMHU U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMHH
u reorpadun. HazBaHHBIE MOJIOKEHUS O MpPEIHA3HAYCHUH Yy4EeOHOTO MpeaMmeTa
«buonorus» cocTaBUIM OCHOBY I ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP)KaHWsA, IPEACTAaBICHHOIO B IIporpamme II0
ouonoruu.

Ot60p coxaepkanus ydeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C TMO3MLIMA KyJIbTYpOCOOOpPAa3HOrO MOAXO0/d, B COOTBETCTBUHU C
KOTOPbIM OOy4aromuecs: JTOJDKHBI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUMMble MJIs
(GopMupoBaHus oOmeld KyJIbTYphl, ONPEICNSIONINE aJeKBATHOE IOBEICHUE
YeJIoBeKa B OKPYJKAroIIeH MPUPOJAHOM cpenie, BOCTpeOOBaHHBIC B ITOBCEIHECBHOM
KU3HU U TPaKTHUeCKOH aesTenbHOCTH. Ocoboe MECTO B 3TOH cucTeMe 3HaHWH
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOU 1Jis1 (POpMHPOBAHUS
MPEACTABIICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
[IEHHOCTHBIX ~ OPUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alUU
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypupOBaHUE COAEpKaHUA Y4yeOHOro Marepuaia B Mporpamme Io
OMOJIOTUM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOTO 3HAYECHHS] 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COJAEPKATENbHbIE TMHNUN: «bronorus kak Hayka. Metozsl
Hay4yHOro mo3HaHusm», «KieTka xak Ouonornueckas cucreman, «OpraHusm Kak



Oounonornueckast cuctemay, «CucremMa M MHOrooOpasue OpPTraHHYECKOrOo MHPay,
«IBOJIIOLIMS KUBOU MPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenpy u3ydeHus yueOHOrOo mnpenmera «buojorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE  OOYyYaAIONUMHUCSA  3HAHUSAMH O  CTPYKTYypHO-(PYHKIHOHATHHOU
OpraHu3allMM >KUBBIX CHUCTEM PA3HOrO0 paHra © MpUOOpETEHUE YMEHHU
WCIIONB30BaTh ATU 3HAHUA JJIsi TPAMOTHBIX JEUCTBUU B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEUICHUS PA3JIMYHBIX )KU3HEHHBIX TIPOOJIEM.

JocTrxeHnue 1ean u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YpOBHE 00ECIICYMBAETCS PEIICHUEM CIEAYIOIINX 3a/1a4:

OCBOCHUE OOYYAIOUIMMHUCS CUCTEMbI 3HAHMM O OHOJIOTMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPaBUiiax, CIyXKaldX OCHOBOM
st (OpMUPOBAHUS MPEACTABICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHW3allMU, BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHMUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEH B MPOIIECCE aHalM3a JAaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJVISIOB, WIEH M TOJIXOJOB K H3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcs oOmel KyJbTypbl, (YHKIIHOHAJIbHOU
rPaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMbITA, MOJYYECHHBIX MPHU
U3Yy4YeHUH OUOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITEIHHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEM, COOTIOICHHUS STHYSCKUX
HOPM TPY IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPBI, 1151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM XKU3HU TS
OLICHKH MOCJIEACTBUM CBOEH JIEITEIBHOCTH IO OTHOLICHUIO K OKPYKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COOMIOACHUE Mep NPOPUIAKTUKA
3a00J1eBaHUMN.

B cucreme cpemnero oOmiero obOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIbHBIM yUEOHBIM TPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM 001acTi « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.



s u3yuenus: 6nosioruy Ha 6a30BOM ypOBHE cpeiHero o0iero oopa3oBaHus
oTBoauTCs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 ximacce — 34
yaca (1 gac B Hegento).



COIEPKAHUE OBYYEHUA
10 KITACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, puiocopueit, STUKON, SCTETUKON U MPaABOM.
Ponr Owonorun B (HOpMUPOBAHWHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OHOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, Kilaccuukaiys, MOJEIUPOBaHME, CTaTUCTHYECKas o00paboTka
JAHHBIX ).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, [[xx. Yorcon u @. Kpuk.

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

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «lcrmosib3oBaHuE pa3IMYHBIX METOJOB IpHU
U3YYCHUH OUOTOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3AIMS.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBbIM, OPraHU3MEHHBIA, IOMYJIALMOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKH ), OMOChEPHBIH.

JlemoHCcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OpTraHU3alUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mmojiensb moJiekyibl JIHK.

Tema 3. XuMu4ecKkuii COCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKHN COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpO3JIEeMEeHThI. Boa 1 MuHepaibHbIE BEleCTBa.

OyHKIMM BOABI M MHUHEpaJIbHBIX BellecTB B KkieTke. lloanepskanue
OCMOTHUYECKOTO Oananca.

benku. CoctaB u cTpoeHue OENKOB. AMMHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnnmble u 3aMEHUMBIE aMUHOKHUCIIOThI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYphl O€JIKOBOW MOJIeKyJIbl (TepBUYHAs, BTOpUYHAS, TpPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.



®epmeHTsl — Ouonormyeckue Karaimuzatopbl. CTpoeHue ¢epmeHTa:
aKTUBHBIM TeHTp, cyOcTpatHas cnenupuuHocTs. KodepmeHntsl. BuramMuHbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJIOK03a, pubo3a U A€30KCHpu003a),
aucaxapuibpl  (caxapos3a, JakKTo3a) M TosMcaxapulibl  (Kpaxmal, TJIUKOTEH,
1eJUII0I103a). buonorndeckue GyHKIMH YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdonunuasl, crepounsl. ['mapoduIbHO-
ruapodobHbie  cBoiicTBa. buonornueckue Qynkuuu aunugoB. CpaBHEHHE
YTJIEBOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUHU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykmeornaer — MoHOMEDSI
HyKkJIenHoBbIX kucinoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiun PHK.
Buasr PHK. AT®: ctpoenne u GyHKIIUH.

[{uTosnorus — Hayka o kierke. Kierounas Teopust — npuMep B3auMOIECHCTBUS
uael u GakToB B HAYYHOM MO3HAHUHU. MEeTO/1bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas kuBas cucrteMa. OOmme NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHas mMeMOpana, Monekyybl JJHK kak renermueckuid anmapar,
CUCTEMa CHHTe3a OellKa.

Tunsl KIETOK: »yKapuoTHYecKas U MpokapuoTuueckas. OcoOEHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTkd. KierouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >KMBOTHOU U
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS CTE€HKA, INIMKOKAIMKC, MX
¢bynaknuu. [Tnazmarnueckas memOpaHa, e€ cBoiictBa u ¢pyHkuuu. [{uronnazma u eé
opranouipl. OnHomemOpanHbie opraHouabl kietku: OIIC, ammapar [Monbmxu,
nm30coMbl.  [I0oyaBTOHOMHBIE OPraHOWIBl KIIETKHA: MHUTOXOHIPHUH, IUIACTHJBI.
[Ipoucxoxaenne MHUTOXOHIpUN u 1actun. Buasl mnactun. HememOpanHbIe
OpraHou/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOMIOB KJIETKU. BirroueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sipa: siaepHas 000JI04Ka,
KapHuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnOpT BELWIECTB B KIIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinn, K. M. bap.

Hunarpammel:  «Pacrnipenenenue XMMHUYECKHX  JJIEMEHTOB B HEXKHUBOU
npupoze», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW IMPUPOAEY.

Tabmuubl 1 cxembl: «lleproguyeckas TaOiauIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «bruocunres 0enka», «CTpoeHue MOJIEKYJIbl OETTKay,
«Ctpoenue pepmentan, «Hykmnennosbie kucnotsl. JIHK», «CTpoeHne MoieKysbi



ATO», «CTpoeHHe 3yKapUOTHUECKOW KIIETKN», «CTpOEHHE KUBOTHOU KIIETKWY,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpoeHHE NPOKAPUOTHYECKON KIIETKNY,
«CtpoeHue sapa KIETKW», « Y TIAEBOIbD, «JIumubm.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpYyJIOBaHWE JJisi IPOBEICHUS
HaONIOACHUN, HM3MEpPEHUH, SKCIEPHUMEHTOB, MHKPOIpENapaTbl PaCTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlabopaTtopHble U NIpakTHYeCKue padoThl:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajasbl)y.

JlaGopatopHass pabGotra Ne 2. «M3yueHue CTpOeHHUS KJIETOK pPaCTECHUH,
KUBOTHBIX W OaKTepUil MOJ MHKPOCKOMOM Ha TOTOBBIX MHKpPOIpEnapaTax M HX
OIMCAHUE.

Tema 4. )KuzHeesiTeIbHOCTh KJIECTKHU.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
TUCCUMWISIIUS (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEUIECTB W HHEPrMM B MOHMMAHUU
MeTabonu3Ma.

Tumnbel oOMeHa BeliecTB: aBTOTpo(dHBIN U rerepoTpodHbiid. Pons pepmenTOB
B 0OMEHE BEUIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®ortocunte3. CeroBas u TemHOBass ¢a3sl (orocuHTe3a. Peaknuun
¢porocunreza. IphekTuBHOCTh (HOTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A ISl KU3ZHU
Ha 3emie. BausHue ycnoBuil cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJETKe. PacliernieHue BelecTB, BBIJACICHUE U
aKKyMyJIMpDOBaHME »JHEPrud B KIETKE. OTambl BSHEPreTH4eckoro obMeHa.
I'mukomus. bpoxeHnue m ero Buiabl. KHCIOpOOHOE OKHCIIEHHE, WIM KJIETOYHOE
IbIXaHUE. OkucnuTenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakium wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus renerwdyeckod wHpOpManuu B KIeTKe. [ €HETHMUECKUH KO W €ro
cBoiictBa. Tpanckpurus — marpudnbiii cuate3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHCIOT. Ponbs pubocom B
OuocuHTese Oernka.

Hexkiierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnn pacTeHmii, >KMBOTHBIX M YEIOBEKa, BBI3BIBACMbBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3dynurens CIIN/a.



OOpatHast ~ TpaHCKpUMIMs,  peBepraza W uHTerpasza.  lIpodunaktuka
pacupocTpaHEHUsI BUPYCHBIX 3a00JIEBAHMIA.

JleMoHcTpanUm:

IToptpetsl: H. K. Konbuos, JI. . UBanoBckuii, K. A. Tumupsses.

Tabmuubl 1 cxeMmbl: «Tumnbel nuTanusy, «Metadbonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii ooMen», «Xnopomiacty, «Potocunres», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIHOHUPOBaHUE TeHay, «CuHTE3 OenKkay, «I eHeTHIecKuid Komy,
«Bupyco», «bakrepuodarny, «CtpoeHue u xku3HeHHbIA 1K Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moaenu-anmiukauu «Yasoenue IHK u tpanckpumimsy,
«buocuntes 0enka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. PazmHoKeHHe U HHAUBUIYAJbHOE PA3BUTHE OPTraHNU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza m mutos.
[Ipoueccsl, mpoTekawmue B UHTepdaze. Pernmkanusa — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenue xpomocom. XpoOMOCOMHBIA HAO0Op — KapUOTHIIL.
JIMTUIONIHBI W TalJIOMJHBIA ~ XPOMOCOMHBIE  HAOOphBL.  XPOMATHUIBI.
[{utonorndyeckne OCHOBBI Pa3MHOKEHUS M  HWHJIWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetku — muto3. Craauu mutosa. IIpoueccel, npoucxonsiiue Ha
pPa3HBIX CTAUSIX MUTO3a. BHOJIOrHYECKU CMBICT MUATO34.

[Iporpammupyemast ru6esb KIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
pa3MHOXXEHUS: JIeJICHUE HAJIBOE, IIOYKOBaHUWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKEe, BEreTaTUBHOE pa3MHOXeHHUE. MICKyCCTBEHHOE KJIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAUECHUE VISl CEJIEKIUH.

[TonoBoe pa3sMHOKEHHUE, €r0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cranuu meio3a. Ilpouecchl, MPOUCXOAIIME HA CTaAusAX MeHo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMU CMBICT H
3HAYEHUE MEWO03a.

['amerorenes — mporecc 0Opa3oBaHUS TMOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKUM U sSuYHUKUA. OOpa3oBaHWE U Pa3BUTHE MOJIOBBIX
KJIETOK — TraMmeT (CIepMaTo30M], SIMIEKIEeTKAa) — CIIepMATOr€HEe3 U OBOTEHE3.
Oco0EHHOCTH CTPOEHUS SMIEKIETOK W CcrnepMaro3ouaoB. OMiioI0TBOPEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpynsmus, opraHorene3. [loctomOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHA: MPAMOE, HEmpsiMoe (JIMYMHOYHOE). BrusHue



cpelbl HAa pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HEe3 IIBETKOBOTO PACTEHHUS: CTPOECHHUE
CEMEHH, CTAINU PA3BUTHSL.

JdemMoHcTpaumu:

Tabmumet 1 cxembl: «DopMbl Pa3sMHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlemenne kieTkun OakTepuity, «CTpoeHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Knerounbli nuki», «Pemmukanus JTHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsMoe pa3BUTHE», «]'aMEeTOreHe3 y MIIEKOIIUTAOIIUX U
yelioBekay, « OCHOBHBIC CTaAUHN OHTOT'CHE3aY.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOTIUTAIONIETO», «SHIeKIIeTKa MIIeKONUTaromero», «Kapuokunes B KieTkax
KOpEIKa JyKa», MarHuTHas MOJEJb-alllUInKalus «JlemeHue KIeTku», MOJEIb
JHK, Mmozaenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabmiompeHue MuTO3a B KJIETKaX KOHYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HaciieacTBEHHOCTh M H3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
1 SMOpHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKU. MeTonbl TeHETUKH (THOPUI0IOTUYECKUH,
IIUTOTCHETUYECKUN, MOJICKYJIIPHO-TeHETUYeCKHUi). (OCHOBHBIC TEHETUUYECKUE
NMOHATHS. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMAsl B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIIEHHBIE . MeHenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €WHO-00pa3usi THOPHUIIOB MEPBOTO
nokosieHud. I[lpaBuno JOMHUHMPOBAaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['nnoresa ynctoTel TaMeT. [10JTHOE M HEMOTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMOTO  HacCIeOBAaHMS
MpU3HAKOB.  [lUTOreHEeTMYECKHE  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHMS.
AHanuzupyrouiee ckpeupanue. Mcnoib30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIPEICIICHHSI TCHOTHITA OCOOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLETUICHHOMY HACJIEJIOBaHMIO FeHOB. HapylieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHI'OBEDpA.

XpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. [ €eHETUYECKUE KAPTHI.



['eneTuka nosa. XpoMOCOMHOE ONpPEAEIICHUE MOoJa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M TrereporameTHble opraHusMmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIbI MN3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKALUOHHON NU3MEHUYUBOCTU. BapHualiMoHHbIN psiJl M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUYE€CTBEHHBIE NPU3HAKU U X
HOpMa peaknuu. CBOCTBa MOAU(PUKAIIMOHHON H3MEHUYUBOCTH.

HacnencTBenHasi, Wi TEHOTHNHMYECKas, W3MEHYHMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. Meil03 W MOJOBOM MpPOLECC — OCHOBa KOMOMHATHBHOM
U3MEHUYMUBOCTU. MyTanmoHHast n3MeH4YnBOCTh. Kiaccudukanus MmyTaiuii: reHHbIE,
XpOMOCOMHbBIE, FTeHOMHBIE. YacToTa U Npu4YuHbI MyTaluil. MyTarenssle (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAAO0B B HaCJIEeICTBEHHOM n3MeHunBoctr H. 1. BaBuiiosa.

BHesepHas HaclIeICTBEHHOCTh U U3MEHYHUBOCTD.

['enernka uyenoBeka. Kapuotnn yemoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIoBeKa: TeHeaIOrNYeCKUi, OJIM3HELOBBIN, IUTOT€HETUYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemenHOE ONPENICIICHHE TE€HOTHIIA!
ITIOJJTHOTEHOMHOE CEKBEHWPOBAHHE, T€HOTUIMPOBAHUE, B TOM YHCIE C ITOMOUIBIO
[MII1P-ananmu3a. HacmeacTBeHHsle 3a00€BaHUS YEIOBEKAa: TCHHBIC OO0JIC3HH,
00JIe3HM C HACJEICTBEHHOM NpPeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne u reHeparuBHble MyTauuu. CrTBOJOBBIE KIETKU. [IpuHIMIBL
310pOBOro o0pa3a >KU3HH, AUATHOCTUKU, MPOPUIAKTUKH U JE€UECHHS TEHETHUECKUX
Oosie3Hel. MeauKo-reHeTUUeCKOe KOHCYJBbTHUPOBaHUE. 3HAUCHHE MEIUITMHCKOM
TeHETUKH B MPEAOTBPAILIEHUH U JICYCHUN T€HETUYECKUX 3a00JIeBaHUN YellOBEKa.

JlemoHCTpaumu:

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

Tabmuet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHHE W €T0
LATOTEHETUYECKAss OCHOBA», «3aKOH PACIICIUIEHUS W €ro ILUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTBl  TameTr», «JlurubpugHoe  CKpelIMBaHUEY,
«lluronornuecknue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS, «Menosy,
«B3aumonencTBuE  aJIENbHBIX TE€HOB», «l'€HETMUEeCKME KapThl PAaCTECHHU,
KUBOTHBIX W 4eJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOTO ¢ ToJioM», «KapuoTumbl YenoBeKa W KMBOTHBIX», «Bumisl
U3MEHUUBOCTHY», «MoaudukannonHas W3MeH4YMBOCTH», «HacimenoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBu», «MyTalmoHHasi U3MEHUHUBOCTDY.

O6opynoBaHue: Mojenu-anIuIMKauU «MOHOTHOPHUIHOE —CKpEIIMBaHUEY,
«Hemnonnoe nomuHupoBaHue», «JurubpuaHoe ckpemmBaHue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MHKpomnpenapar «Jlpozodpuna» (HOpma, MyTaluH
(OpMBI KPBUIBEB U OKPACKH Tema), repoapuii «I'opox moceBHOIN.

JlabopaTtopHble U NIpakTHYeCKue padoThl:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
AUTUOPUTHOTO CKPEIIUBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpErapaTaxy.

JlaboparopHas padota Ne 6. «M3yueHne MoaAM(PUKATMOHHON U3MEHUYUBOCTH,
IIOCTPOEHUE BapUALIMOHHOIO Psiia U BapUAllMOHHOW KPUBOII».

JlaGoparopHas pabota No 7. «AHanu3 MyTanuid y Ipo30(uisl Ha TOTOBBIX
MUKpOIMpEnapaTax».

[Tpaktnueckas pabora Ne 2. «CocraBieHME M aHAIU3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuusi Kak Hayka U MpoOIECC. 3apOKICHUE CEIEKIUU U JTOMECTUKAIIUS.
VYuyenne H. W. BaBunoBa 0 UeHTpax MNPOUCXOXKAEHUS W MHOrooOpasus
KYyJIbTYpPHBIX pacTeHHid. LIeHTpbl MPOUCXOXKACHHS JOMAIIHUX >KUBOTHBIX. CopT,
opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeNEKIMU. MacCoBbI M MHIMBUYaJIbHBIH OTOOPHI B
CEJIEKIMN pacTeHUil M >KUBOTHBIX. OIlEHKa 3KcTepbepa. bBIM3KOpOICTBEHHOE
CKpellMBaHue — WHOpuUauHr. Yucrtas nuHusA. CKpelMBaHME YHCTHIX JIMHHM.
I'ereposuc, wnu rubpuaHas cuia. HepoAacTBEHHOE CKpeIMBaHUE — AyTOPHJIMHT.
Otpanénnass rtuOpuauzauuss W €€ ycrnexu. VICKyCCTBEHHBI MyTareHes M
[OJIyYEHUE NOJUILIONI0B. JIOCTH)KEHMsI CENEeKUMU pacTEHUM, KUBOTHBIX H
MUKPOOPTraHNU3MOB.

broTexHOJIOTHs Kak OTpacib NMPOM3BOJACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3ganusi pexomOuHanTHOW JIHK wu TpaHcrennsix opranusmoB. Kierounas
unxeHepus. Kierounsle KyabTypbl. MUKPOKIOHATBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIBCKOXO3SIMICTBEHHBIX OpPraHU3MOB.

Okosornuecknue W othueckue  npobnemb. MO —  reHeTuuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rubpuauzanusy», «Padotel akagemuka M. @. MBanosay,
«Tomumnonaus», «OObEKTHl OuoTexHoNOTUM», «KieTouHble KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKHU TUIOJIOB M KOPHETIONOB TUKHUX (DOPM H KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuii «CelbCKOX03IHCTBEHHBIC PACTCHUS.



JlabopaTtopHble U NpakTHYeCKue padoThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMU PAaCTeHHH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIMIO, IUIEMEHHYIO hepmy,
COPTOUCIIBITATEIILHBIA ~ y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1a0OpaTOPHUIO
arpOyHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[IpeAnocbUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHON TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B OUOJOrMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerensctBa HBoMOIUU. [laleoHTONOTHYECKHE: TOCIEA0BATEIbHOCTh
MOSIBJICHUS BHUJOB B MaJCOHTOJOTMYECKON JIETOMUCH, TNEPEeXOoaHble (OPMBEI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U Pa3iuuus SMOPHOHOB PAa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUECKUE: CXOACTBO
MEXaHM3MOB HACJICJICTBEHHOCTHU M OCHOBHBIX META0OJUYECKHX IMyTEeH Yy BCEX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochUIKM BO3HUKHOBEHUSA
napBUHM3MA. JIBMOKYyIIME CHJIBI 3BOJIIOIMUA BUJIOB 10 JlapBuHY (M30BITOUYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONpeAenEHHasT W3MEHUYHBOCTbD,
0opb0a 3a CyIlIeCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretuueckas Teopust sBosmouu (CTI) 1 €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymne cuibl (GpakTopbl) 3BOJIOLMU BUAOB B MpUPOJE. MyTalMOHHBIHI
MpoIecC M KOMOMHATHMBHAsT W3MEHYMBOCTH. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M30J1u1st 1 MUTpalus.

EctecTBeHHbIit 0oTOOp — HampaBistoumi ¢daktop 3Bosonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodouud. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(d03bl U UIMO-aJanTallUU.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBononusi. PopMbl  IBOMIOIUHU:  (UIIETUYECKAsd, JHMBEpreHTHas,
KOHBEpIreHTHasi, napasuienbHas. HeoOpaTuMocTh 3BONIOIUY.

[IpoucxoxaeHne OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuaiu3anys. ATanTUBHAS padalius.

JdemoHcTpanmu:



[Toptpetsl: K. Jlunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3Butre oprannueckoro Mupa Ha 3emiiey, «3apoIbIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  00pbObI  3a
CylIiecTBOBaHHE», «EcTecTBeHHBI 0TOOp», «MHOroo0pasmue COpTOB PaCTCHUI»,
«MHorooOpa3ue  mopoj  KuBOTHBIX»,  «[lomymsmuuy,  «MyTannoHnHas
U3MEHYUBOCTBY, «ApoMopdo3bl», «Uanoamantammum», «OO0IIas IereHepanus»,
«/IBmxkymue cuibsl 3Boionun», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymiectBoBanue», «IIpucrnocobIeHHOCTh OPraHUu3MOBY,
«I"eorpaduueckoe B1000pa3oBaHue», « IKOJIOTHIECKOE BU000PAa30BAHUEY.

OOopyioBaHHE: KOJUJIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp IUIOAOB M ceMsiH, Koiekuus «[Ipumepbl 3alUTHBIX HTPUCIIOCOONECHUN Y
KUBOTHBIX», MOJieJb «OCHOBHBIE HAIIpaBIICHUS 3BOJIOLUUNY, 00bEMHAS MOJIENb
«CTpO€HHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmwupa, Koyiekuus «DopMmbl COXpPaHHOCTH
UCKOITAEMBIX JKMBOTHBIX W pacTeHui», Mozenb ammmkanus «llepekpéct
XpOMOCOM», BIIaXHble mpenaparsl «Pa3Butme Hacekomoro», «PasBurue
JATYLWIKW», MUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu (GOpMbl KPBUILEB H
OKpAacku TeJja).

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOrHYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHay4yHble TPEACTABICHHUS O 3apOXKICHUM >XU3HUA. HaydHble Tumnoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOuoreHe3 M MaHcHepMus. XHUMHUYecKas
HBOJIIOLIMSA. AOHMOTEHHBIM CHUHTE3 OpPraHWYEeCKUX BEUIECTB W3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBHOE TTOATBEPKICHUE XUMUUECKOW ABOJIIOIMKA. HavyanbHbIEe HTarbl
ounonornyecko spomtonuu. ['mnoreza PHK-mupa. @opmupoBanre mMeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. I[lepBble KIETKM M HMX 3BOJIIOLUA.
@opMHpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1Mo ’pam U nepuojam. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneosoiickas spa U €€ mnepuoAbl: KEeMOPHICKHUH,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPONOTEHOBBIM.



XapakTepucTKa KJIMMaTa U TeoJOrnYecKux MpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIIMM PACTUTEIBHOTO WM J>KHBOTHOTO MHpa. Apomop}o3bl y pacTeHHl u
XKUBOTHBIX. [losiBNIEHHE, paClIBET U BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

CuctemMa OpPraHUYECKOTO MHUpa Kak OTpakeHHe 3BoonuUA. (OCHOBHbBIC
CUCTEMAaTHUYECKHUE TPYIMIbl OPraHU3MOB.

DBOIIIOLKA YeIOBEKA. AHTPOIIOJOTHs KaK HayKa. PazBuTue npeacraBieHuil o
IPOUCXOXKICHUN YeJIoBeKa. MeTtonbl HW3ydeHusi aHTpororeHe3a. (CxoacrtBa u
pa3Inuusl 4eJI0OBEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YeI0BEKA.

HBuwxkymme  cuwiibl  (pakTopbl) — aHTPOIOTEHE3a. Hacnencreennas
M3MEHYUBOCTh M  €CTECTBEHHBIH 0TOOp. OOmIecTBeHHBIH 00pa3  KHU3HH,
U3TOTOBJIEHUE OPYJUN TPYAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIMM U BETBU 3BOJIIOLMH YEJIOBEKA: aBCTPATIONUTEKH, YeIoBeK
yMenbld, Yenoek npsaMoxonsamui, YesnoBek HeaHAepTalbCKuM, YenoBek
pa3ymHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAHMS, 00JIACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOM]IHAA
(eBpasuiickasi),  HETpoO-aBCTpaJOWJHAs  (dPKBATOpUAJbHAs),  MOHTOJOUHAS
(a3uarcko-aMepukaHckasi).  YepTel  MPUCTIIOCOOJIGHHOCTH  MpEACTaBUTENEH
YEeJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMS. EIMHCTBO 4YeIOBEYECKHUX pac.
Kputuka pacusma.

JlemoHCTpanuu:

[Toptpersr: ®. Pemqu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl n cxembl: «Bo3aumkHoBeHHEe COTHEYHOM CHCTEMbI», «Pa3BuThe
OopraHvueckoro Mupa», «PactutenbHas  kinetka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEeHHE aHATOMUYECKMX YEPT CTPOCHHUS 4YeJIOBEKa U YEJIOBEKOOOpPa3HBIX
00e3psin», «OCHOBHbIE MECTa TMAJCOHTOJOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHelue moan», «JIpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue pacoh».

O6opynoBaHue: Myspku - «[IpoucxoxkaeHnne — denoBeka» — (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTasablla, KPOMAHbOHIIA), CJICNKH WU
M300paKEeHHsI KaMEHHBIX OpYyIUN TEePBOOBITHOTO YeNIOBEKa (KaMHU-YOMIEPHI,
pyoOuna, ckpebna), TEOXpoHOJOTHYEecKas Tabnmuia, KoJleKuus «DopMbl
COXPAHHOCTHU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3yyeHue MCKOMAeMbIX OCTATKOB PacTEHHUH U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcHsi «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3mbl U OKpY:KamoLas cpeaa.

DKOJOrus KaK HayKa. 3aJjauyd U pa3Jelibl SKOJOTHH. MeTOoabl SKOJOTHYECKUX
HCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPHUOPraHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccuduxamuss sxomornyeckux (HakTOpoOB:
abuoTudeckre, OMOTHYECKHE U AaHTPOIOTeHHbIe. JIefiCTBHE SKOJOTHYECKHX
(GaKkTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEpUOaN3M.
[IpucniocoOneHust OpraHu3MOB K  JEHWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckne (bakTopHl. Bunpr  OMOTHMYECKMX  B3aUMOJCHCTBUIL:
KOHKYpEHIUA, XUIHUYECTBO, CUMOHNO3 U ero ¢opmsbl. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HadeHHe OWMOTHYECKHUX B3aMMOAECUCTBUN JUIsl CYLIECTBOBAHMS
OpPraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonysauud. OCHOBHBIE TOKa3aTesu
MONYJSIUUUA: YHUCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH MOIMYJISIUU U €€ peryssius.

JlemoHCcTpanuu:

[Toptpetsi: A. 'ymbonbar, K. ®@. Pynbe, O. ['ekkerns.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabl 0OUTaHUS
OpranusmoBy, «Potonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «IlunieBbie nenm».

JlabopaTopHblie 1 NIpaKkTHYecKue padoThbl:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HbIX MECT OOUTAHUS».

JlabopaTopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KoJIeycay.

[Tpaktrueckast pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUOB
pacTeHUN.

Tema 4. CoodmiecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOlEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momMmuHanTel. CBS3U B
ouoreHose.

DKoJjioruueckne Ccuctembl (d9KocucteMbl). [lonstne 00 »KkocucTeMe U
ouoreoneHo3e. @DYHKIMOHANbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YpPOBHU OKOCHUCTEMBI. [IWIIeBbIe IEMM H CETH.
OcHOBHBIE TIOKa3aTEIM SKOCUCTEMBI: OuoMacca, MNPOAYKIHUA. IKOJIOTHYECKUE
NUpaMubl: MPOAYKLHMH, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsLus, pa3BuTHe. CyKIEeCCus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
WIH IIAPOKOJIMCTBEHHOIO JIEca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X035UCTBEHHOE 3HaYEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdeprr. JKupoe BemectBO u ero ¢yHkiuu. OcobeHHocTH Ouocdepbl Kak
rJ100aNbHOM DKOCUCTEMBI. J[MHaMHuueckoe paBHOBecue U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTepo/a,
azota). 30HAIbHOCTH Onocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTPONIOTeHHbIE U3MEHEHU B Ouocdepe.
['o6asibHbBIE KOJIOTUYECKHE TPOOIIEMBI.

CocyuiecTBoBaHHE IPUPOBI u YeJIOBEUECTRA. Coxpanenue
O6ropazHo00pa3usi Kak OCHOBA YCTOHYMBOCTH Onocdepsl. OCHOBA paIlOHATBLHOTO
yIOpaBJICHUs] TPUPOJIHBIMU pecypcaMd UM HX HCHOdb30BaHue. JloCTKeHus
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxembl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpupoausie coobmiectBay, «llenu nutanus», «IKoJorHUECKas MUPAMUIIAY,
«buocdepa u yenopek», «IKocucTEMa IUPOKOJUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JECWCTBHS Ha  Ipupony», «BakHedmme HUCTOYHHMKHU
3arpsi3HEHHS BO3/IyXa W TPYHTOBBIX BOJ», «[louBa — BaykHEHIIash COCTaBIISIONIAS
ouocdepo», «DakTopsl nerpananuu nouBy, «llapaukoBeiii 2pdekt», «DakTophl
PaAMOAaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBI 23KpaH OuoOcheps»,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopoT azota B mpupoie».

O6opynoBaHue: MoACb-aNIIMKaIKUs « TUMMHYHBIE OWOIEHO3bI», TepOapuit
«PacTtutenbHble coobiIecTBay, Koymekunn «buoreHosy, «Bpenurenu BaxkKHEUIINX
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepObapuu W KOJUICKIMH pACcTEHUH U
’KUBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM JKOJIOTHYECKUM TpyIMIaM OJHOTO BHA,



Kpacnas kuura Poccuiickoit deneparuu, n300pakeHHs OXpPaHIEMBIX BUJIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBLIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3ylibTaTam
OCBOCHMSI  OOydYaroUUMHUCS MPOTpaMM  CpeaHero olmiero  0oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX pE3ylbTAaTOB OCBOEHUS Ipenmera «buomorus»
BBIJICJICHBI CIICIYIOIINE COCTABJISIONINE: OCO3HAHHME OOYJaIOUUMUCS POCCUHUCKON
rPaXJaHCKOM UIAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH
U CaMOONpPEIENCHUI0, HaJIM4yhe MOTHBAallMM K OOy4YeHHI0  OHOJIOTHH,
I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHHX YOEKICHMM JHYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUNA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS B CBOECH
JESITEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa30BaHMsI, HAJIMYUE HKOJOTHYECKOTO IPAaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3YyNBTATBI OCBOCHHUS IpeaMeTa «bHOJIOrus» JTOCTUTarOTCs B
€MHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUHU C
TPAAUIUOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JTYX OBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMHA B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT TMpolleccaM CaMOIO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW MO3WUIMU JIMYHOCTH, MATPUOTU3MA,
YBOKCHUS K 3aKOHY W IPABOIOPSAKY, YEJIOBEKY TPyAa U CTapLIEMy MMOKOJCHUIO,
B3aMMHOI'0 YBa)KCHHUS, OCPEKHOTO OTHOMICHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULHASIM MHOTOHAILMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpOIEC U
OKpYXaruien cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH 00YYaroIIuXCsl pyKOBOJICTBOBATHCSA
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
ONBITA U OMbITA JEATEIBHOCTH B MPOIECCE PEAM3AlMU OCHOBHBIX HaIpPABJICHUN
BOCIIUTATEJIBHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMKM 00YUAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHME CBOMX KOHCTUTYLIHMOHHBIX IIpaB W OOs3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUH y4E€OHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNIATh COOCTBEHHYIO IIO3WIIMIO IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IMPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M HCCIEAOBATEIbCKUX 33/ad, YBaKUTEIBHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU WJICHTUYHOCTH,
[IaTPUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponuuou, ropmoctn 3a CBOM Kpad, CBOKWO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOLIJIOE ¥ HACTOSIIIEE MHOTOHAIMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MIPUPOJHOMY HACIIECIUIO U MaMATHUKAM IIPUPOIBI,
NOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEN POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOIO TOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATHUS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMAaHUE SMOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP&KEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATH KAY€CTBA TBOPUECKOM JTMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHUS, (POPMHUPOBAHHUSI KYJIbTYPbI 310POBbS H
AMOLUMOHAIBLHOTO 0JIArONOJIyYusi:

NOHMMAHUE W peanu3alus 300pOBOro u Oe3zomacHoro oOpasza >KHU3HU
(3mopoBOE  TUTaHWE, COONIOACHHE TUTMEHMYECKMX TpPaBWII U HOPM,
cOamaHCUPOBAHHBIA PEXUM 3aHATHH U OTABIXA, peryispHas QuznyecKas
aKTUBHOCTH), OEpPEKHOTrO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHUE UEHHOCTH TPABWI HHIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HaHHWE TOCJEACTBUN W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCTTUTAHUS:

TOTOBHOCTh K TpPYyAY, OCO3HaHME LIEHHOCTH MAacTepCTBa, TPYI0JI00uUE;

TOTOBHOCTh K aKTHBHOW JEATEIbHOCTH TEXHOJOTHYECKOW M COLMAIbHOMN
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJHSATH TaKyIO €S TEIbHOCTB;

UHTEpEC K pa3iuyHbIM cdepam MpodeccnoHaNIbHON IesSTEIbHOCTH, YMEHHE
coBepllaThb OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun U peanu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTMYEeCKOT0 BOCIIUTAHHUSI:

IKOJIOTUYECKU IIEJIeCO00pa3HOe OTHOIICHWE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: MPHUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNMKOB M OINEHKM WX BO3MOXHBIX TIOCTEACTBHNA IS
OKpYXarouen cpepl;

OCO3HaHUE IJI00AJBHOTO XapakTepa 3KOJIOTUYECKUX MpoOsieM U MmyTell ux
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJIOTHH
3HAHUST W YMEHUS TMPU PEHICHHH TPOoOJIeM, CBS3aHHBIX C PaIlMOHAIbHBIM
OPUPOAOIIONb30BaHUEM  (COONIOZICHHE  TpaBWJI  TMOBEACHHS B NPHUPOJIE,
HamnpaBlIEHHBIX HAa COXpPAaHCHHE PABHOBECHS B HSKOCHUCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OHOChEphI);



aKTUBHOE HENpUATUE JEHCTBUI, NPUHOCAIIUX BpeA  OKpYyKarolen
MPUPOIHOM cpejie, YMEHHE MPOTHO3UPOBATh HEOIATONMPHUSATHBIE SKOJIOTHUYECKHE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh HX;

HaJIM4HME Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OmnbITa NEeSATENbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBAaTbCSI UMHU B IIO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLIMAJIBHOU
IPAKTHKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUYECKON 1E€ATEIBHOCTH IKOJIOTMUECKOM
HaIPAaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMSI:

c(OpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYpP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHKUE S3BIKOBOW M YWTATEIbCKOM KYJBTYpbl KaK CpEACTBa
B3aMMOJICHCTBHS MEXY JIFOJABMU U MIO3HAHUS MUDA;

MOHMMaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUA €€ poju B
(OpMHpPOBAaHMN PAaLMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[aHUU LIEJIOCTHOTO
IpPECTaBICHUA 00 OKpYXalolleM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHHH NpodiieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsI COBPEMEHHOM LMBWIM3ALUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHsSI MEAMIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTb  PECypCHble  MPOOJIEMbl  pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 II100ANBbHBIX HKOJIOIMYECKUX MPOOIeM U
o0ecrieueHuss  mepexoJa K  YCTOMYMBOMY  pPa3BUTHIO,  PALMOHAJIBLHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYpcOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOIMUECKUX 3HAaHUW B LEJAX
MOBBIIIEHUST OOWIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOydYaromuxcs, (popmMupyemon
MIpU U3y4EeHUH OMOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHUS MJi1 aHaiu3a Hu
OOBSICHEHHSI SIBICHUI OKPYXAIOIIero MuUpa W MPOUCXOIAUINX B HEM M3MEHEHMIH,
yMEHHUE JieJaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO MOJyYEeHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYAlIMX;

OCO3HAHME LIEHHOCTUM HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIBHOCTh HHINBUIYAIbHO U B TPYIIIIE;



FOTOBHOCTb M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa3oBaHUI0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUM 1o Ouonoruu B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i (OPMHUPOBAHUS MHPOBO33PEHUS OOYUAOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaloIIne
[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHUPUKY METOJ0B TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUsl, SIBJIEHUE, MPOILECC,
CUCTEMa, Hay4dHbIH (DaKT, NPUHLHNII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIEIOBaHWE,  HAONIOJCHWE, U3MEpPEHHEe, OJKCHEPUMEHT U JIPYTux),
yHHUBEpCaJbHble y4eOHbIE JIeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

PErYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
rPaMOTHOCTH U  COIIMAJBLHOM KOMIIETCHIIMM OOYy4YaroluXxcs, CIOCOOHOCTH
00yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEKTUCITATINHAPHBIE,

MHUPOBO33PEHYECKME 3HAHWS WM  YHUBEpCaJbHbIE Yy4YeOHbIE JCHCTBUS B
MO03HABATENILHON U COLUANIbHOM MPaKTHKE.

MeTtanpenMeTHble pPe3yJbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBaaneHue YHHMBepPCAIbHBIMH yueOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKHe AeiiCTBHS:

CaMOCTOATENLHO  (OpMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHWHM 3HAHWA TPHUEMBI JIOTHUYCCKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiIacCU(UKAIIUHA, O00OIICHNUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHM (BBIACIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMH MOHSATUSIMH );

OTIpENCIATh 1ETU JeATCTLHOCTH, 3a7aBas TapamMeTpbl W KPUTCPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHE pPaCCYXKIeHUs (MHIYKTUBHBIC, JIEyKTUBHBIE, TIO
aQHAJIOTUU), BBISBIISTH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SIBJIICHHSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MPUMEHSATH CXEMHO-MO/ICITbHBIE cpencrtBa IS TIPEICTABIICHHUSI
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKXKE€  MPOTUBOPEYMM  pasHOrOo  poja,  BBIABICHHBIX B Pa3IMYHbIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabatrbIBaTh IJIaH PELIECHUS MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B A€SATEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKU TOCIEACTBUN AESATENbHOCTH;

KOODJAWHUPOBAaTh M  BBINOJHATH pabOTy B  YCJIOBUSX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 06a30BbIe HCCIE0BATEIbCKIE AeCTBHUA:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U IPOEKTHOM JIEATEIbHOCTH,
HaBbIKaMH  pa3pelieHus MpoOjeM, CHOCOOHOCTBIO U  TOTOBHOCTBIO K
CaMOCTOSTEJIBHOMY IIOUCKY METOJIOB PEIIEHNUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUIBl ACSATEIBHOCTH MO TMOJYYEHHIO HOBOIO
3HaHUS, €ro HHTEpIpeTalud, NpPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B y4eOHBIX
CUTyalUsiX, B TOM YHUCIIE IIPU CO3JJaHUH YUEOHBIX U COLUAIbHBIX IPOECKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBILUICHUS, BIAJE€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh M (HOpMyIupoOBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BATEIbHOMN
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TMPUUYMHHO-CIICJCTBEHHBIE CBSA3M M aKTyalIU3UpOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pELIEHUs, HaXOAUThb APTYMEHTHI I J0Ka3aTeabCTBA
CBOMX YTBEPKICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJAE PpEIICHHUsS 3aJaydl pe3yJbTaThl,
KPUTHUYECKN OLIECHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CHUTyallUsiIM, OLEHUBATh HPUOOPETEHHBIA OIIBIT;

OCYUIIECTBJISITh 1IEJICHANPABICHHBI MOMCK MEPEHOca CPEACTB M CHOCOOOB
neicTBUs B IPO(ECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEJECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE albTePHATUBHBIE PELICHUSI.

3) pa6ora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(MOpMAIK (TEKCTEe Y4eOHOTOo
nocoOusi, Hay4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B VHTepHeTe), aHaIM3HpPOBATH



UH(GOPMAIUIO PA3IMYHBIX BUJIOB U (DOPM MpeACTaBICHUS, KPUTUUECKH OIIEHUBAThH
e€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJIbI MPU TOUCKE U
oTbope Ouosornyeckor mHpopMalu, HEOOXOAMMOM NJI BBITOJTHEHUS YYCOHBIX
3a1ad4;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT Ui, COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounonorunueckor nHGopMauu (Cxembl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH
H JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KauyeCTBE CpEACTBA Hpu padboTe cC
Ouonornueckod HHpOpManMenr: NPUMEHATh XUMHUYECKHE, (UINYECKUE U
MaTeMaTUYeCKUe 3HAaKM U CUMBOJIBI, (popmysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W NPEOOpa3oBBIBAaTh  3HAKOBO-CHMBOJIMYECKHE  CpPEACTBA
HaTJISTHOCTH;

BJIAJCTh  HaBBIKAMHM  paclo3HaBaHWA W 3allUThl  WH(OpMaIuw,
MH(POPMAIIMOHHOM 0€30I1aCHOCTHU JIMYHOCTH.

OgByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMH JIe/iCTBUSIMH:

1) o6menue:

OCYILECTBIISATh KOMMYHHUKAIIMH BO BCEX Cepax KU3HHU, AaKTUBHO y4aCTBOBATh
B JIMAJOre WM JUCKYCCHM O CYLIECTBY OOCYyKJaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHUTEIHHO BBINOJHEHUS NpearaeMoin
3aJla4yM, YYUTHIBATh WHTEPECHl W COTJIACOBAHHOCTH TO3MUIMHA APYTUX YYaCTHHUKOB
JMajora Uin JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOIIEHHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HMKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMU OOIEHUS W B3aUMOJICHCTBUS, TOHUMAThH
HAMEPEHUS APYTUX JIOCH, POSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTD:

MOHMMATh W HCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHON
paboOThI MPU PEIICHUH OUOJIOTHYECKOU TTPOOJIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHHUS IPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PElIEHUH Y4eOHOIl 3a1auu;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHUMATh LEJIM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JAEHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JEUCTBUM,
pacupenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIAaThb pe3ybTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOErO BKJIANa M KaXKJIOIO yYaCTHHKAa KOMaH/bl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOCKTHI, OLICHUBAaTh WJIECH C IIO3MIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHUBHBIM.

OgByaieHue yHUBEPCAJIbHBIMH PeryJsiTHBHBIMHU 1HICTBUAMM:

1) camoopranu3zanusi:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOLIEHHUIO K JKUBOW IPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTeIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pEIIEHUs MpoOsieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacipsaTh paMKU y4yeOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEeHUM;

JienaTh OCO3HaHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO LIMPOKOW JPYAUIMU B
pa3HbIX O00JIACTAX 3HAHWM, MOCTOSHHO MOBBINIATH CBOM 0Opa30BATENbHBIN H
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HAaBbIKAMHM  IIO3HABAaTEJIIbHOM  pedieKcuu KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBHUI M MBICIUTEIBHBIX IMPOILIECCOB, HX PE3YJbTATOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI peIeKCUH Ui OLEHKH CHUTYyalluH, BhIOOpa
BEPHOI'O PELIEHUS;

YMETh OLIEHUWBATh PUCKM U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHI)KEHUIO;



IIPUHMMATh MOTHUBBI W apryMEHThl APYTHX IIPU AHAIU3E pe3yJbTaToOB
JESTENIbHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATH ce0s1, IOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl APYTHX IMpPH AaHAIU3E pe3yIbTaToOB
JESTEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHMs mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHHUSA U CIIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIIPETALIUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B pa3jMuYHbIX y4E€OHBIX CUTYyallUsiX, a TaKXKe B peaybHbIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABIECHBI IO TOAAM O0yUEHHS.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTH 3HAHUIM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUSA ECTECTBEHHbIX HAyK, B (POPMHUPOBAHUM COBPEMEHHONH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpPAa M HAy4YHOIO MHUPOBO33PEHMS, O BKJIAJl€ POCCUUCKHX H
3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHME DPACKpBbIBATh COJAEpKaHHE OUOJIOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KIJETKa, OpraHu3M, MeTadonau3M (0OMEH BEIIeCTB U IpeBpalleHue
AHEPrUur), TOMEOCTa3 (caMoperyJssilus), ypOBHEBas OpPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUMBOCTh, POCT U
pa3BUTHE;

YMEHHME H3/araTb OWOJIOTMYECKWE TEeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, IEHTpalbHasg JOTMa MOJEKYJIsIpHONH Ouonoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yyeHust (0 ueHTpax MHOroo0Opasusi u
MPOUCXOXKIEHUS KyJbTypHbIX pacTteHuit H. M. BaBuioa), onpeaensTe TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYyYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHu3alus U IMPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIEIYEMbIMU BEIUYMHAMU, OOBSCHEHUE MOJYYEHHBIX



pE3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICIATh CYLIECTBEHHBIC NIPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOLIECCOB: OOMEHa BEIIECTB MU IMPEBPAILLECHUS IHEPIHH B KJIETKe, (OTOCHHTE3a,
IJJACTUYECKOTO W 3HEPreTHYECKOro oOMeEHa, XEMOCHHTE3a, MHUTO03a, Meio03a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBHUIYAIbHOIO Ppa3BUTHA OpraHu3Ma
(oHTOTCHE3);

YMEHHME NPUMEHSAThH IOJIyYEHHbIE 3HAHUS U1 OOBSICHEHHS] OMOJIOIMYECKHX
IIPOLIECCOB W SIBJIICHUM, JJI NPUHATHS NPAKTUYECKUX PELIECHUUA B IOBCEAHEBHOU
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBBS
OKPY>KAIOIIUX JIOAEH, COOJIIOIEHUSI HOPM IPaMOTHOTO MIOBEJIEHUS B OKpY KaroIen
OPUPOJIHOM cpenie, MOHMMAHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTUKEHHUN
COBPEMEHHOU Ouonorun OMOTEXHOJIOTMA Uil  PalMOHAIBHOTO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHUE 3a/Jlayd Ha MOHO- H
IUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HACJEeI0BaHUE, COCTABIISATH CXEMBI
MOHOTMOPHIHOTO CKpEIIMBAHMs AJIsl MpecKa3aHUsl HAcJIEeJOBaHUs NPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJHATH JIa0OPATOPHBIE M MpaKTHUYECKHE padoOThl, COOI0IATh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHGOOPMALIHIO
OMOJIOTMYECKOT0  COZACpXkaHMsI, BKJIIOYAIONIYI0 IICEBJOHAYYHBbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3THUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeAMILIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
0000111ast OMOJIOrMYecKyr0 UH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUIA O MECTE W POJM OMOJIOTUH B CUCTEME HAyYHOTO
3HAHUS ECTECTBEHHBIX HAyK, B ()OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX M
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3aa4;

YMEHHE DPACKpbIBaTh COAEpKaHHE OHUOJIOTMYECKUX TEPMHMHOB M TOHSTHIA:
BUJI, MOMYJISALKUS, TeHO()OHA, SBOIIOMS, ABIKYIINUE CUIBI ((DaKTOPbHI) HBOJIOLIUH,
IPUCHOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, IKOJOrnYeckue (HaKTophl,



HPKOCUCTEMa, MPOAYLUEHTbI, KOHCYMEHTbHI, pPEIAYLEHTbl, LENU MUTaHUsi,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

yMEHUE Wu3j1aratb OWOJOTHYECKHE Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTU
(3aponprmeBoro cxoxacrsa K. M. Bbapa, yepenoBaHus TIIaBHBIX HalpaBiICHUN H
myteit sBomoruu A. H. CeseprioBa, yuenust o 6mocdepe B. U. Bepnaackoro),
ONpeaeNsITh TPAHULBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
OMKCAaHUE >KUBBIX CHUCTEM, MPOLIECCOB W SBJICHUM, OpraHu3alds W TIpPOBEJICHUE
OMOJOTHYECKOTO  OSKCIIEPUMEHTA,  BBIABM)KCHHE  TUIOTE3bl,  BBHISBJICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMU BEIMYUHAMH, OOBSICHEHHE MOJYyYEHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTATOB;

YMEHHME BBIACIATh CYUIECTBEHHbIE NPU3HAKK CTPOEHUS OMOJIOTMUECKHUX
OOBEKTOB: BHJIOB, MOMYJISALMUA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreOleHO30B M  JKOCHUCTEM, OCOOEHHOCTH MPOIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUA, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS DSKOJOTMYECKHX (DAKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEILIECTB M IOTOKA DSHEPIMM B D3KOCHCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OHOTr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

YMEHHE MPUMEHSATH IMOJIyY€HHbIE 3HAHUS Ui OOBSICHEHUS OUOJIOTHUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NMPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbS M 340POBBSA
OKPYXAIOIUX JIIOJEH, COOIIOIEHUSI HOPM I'PaMOTHOTO TIOBEICHMS B OKPY KaroIen
OPUPOJHOM cpele, NMOHUMAHUE HEOOXOIMMOCTH HCIHOJB30BAaHUS JIOCTHKEHUMN
COBPEMEHHOU OMOJIOTUH JIJISl palliOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHE pellaTh 3JIeMEHTAapHble OMOJIOIMYECKUE 337aud, COCTABIIATH CXEMBI
MIEPEHOCA BEIECTB U SHEPTHU B dKOCHCTeMax (IICTTH MUTaHuU);

YMEHUE BBINOJHATh JIa0OpATOpPHBIE M MpaKTHUYECKHe padoThl, cOOI0IaTh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYTI0OBAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTMYECKOTO  COAEpKaHMsI, BKIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MACCOBOM MHGOPMAILIMK, HAYYHO-TIOMYJIIPHBIE
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011ast GMOIOTMYeCcKy0 HH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHSITUIHBIN arrapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBO 4acoB DJIEeKTPOHHBbIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBkIe
Ne n/n P Kontpoasnbie | IlpakTudeckue (mupp )
NMPOrpaMMbI Beero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Bu6muoreka [JOK
! buonorns kak Hayxa 2 05 https://m.edso0.ru/7f41c292
2 JKuBble cucTEMBI U UX OpraHu3allys 1 bubmorexa [IOK
p 1 https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 XUMUYECKHUI COCTaB U CTPOEHUE KIIETKU 8 1 httos://m.edsoo.ru/7f41c292
bubmnoreka LIOK
4 IKH3HENEATELHOCTS KIICTKNA 6 https://m.edsoo0.ru/7f41c292
5 PasMHOkXeHME M HHIMBUYAIbHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEH M H3MEHYUBOCTD 8 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust oprann3MoB. OCHOBBI 3 bubnnorexa [HIOK
OMOTEXHOIOTUHI https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
8 P 1
C3CPBHOC BPEMA https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrtpoabnbie | IIpakruueckue (mupp )
NMPOrpamMmMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOMOUKOHHs Gronorus o . https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bu6nunoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
1
3 OprasH3Mbl H OKpyXkarouas cpesa > . https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4 Coo0011ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
5 P 2 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 25



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 KUIIACC
KoanuectBo uyacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Konrpouabhnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoTsbI
pecypchbl
bubnnorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl MO3HAHHUS dKUBOW TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcronp30BaHKe PA3IUIHBIX 1 0.5 bubmmorexa [IOK
https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTMYECKUX OOBEKTOBY
3 buosiornyeckue cucTemsl, IPOLECCHI 1 bubnnoreka [IOK
U X U3YYCHHE https://m.edso0.ru/863e6564
4 Xumuueckui coctaB KiaeTku. Boga u 1 bubnuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso0.ru/863e674e
but6mmoreka [JOK
5 benku. CoctaB u ctpoeHue O0€IKoB 1 httos://m.eds00.1u/86366b72
®epMeHThl — OUOJIOrHYEeCcKre
KaranuzaTtopsl. JlaboparopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubmmoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
VI KaTanasbl)»
but6mmoreka [JOK
! YriepopL. Jiummet 1 https://m.eds00.ru/863e6870



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

bu6mmoteka [IOK

8 HyxueuHoBbIe KHCHOTEL AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MmeTo bl U3y4eHUs bubnuorexa [IOK
kietku. Kinetounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1enoctHas xKuBast
cucrema
CrpoeHue 7yKapuoTUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHune cTpoeHus KIETOK Bu6moteka [IOK
11 pacTeHul, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1MoJ MHUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE)
bubnuoreka [JOK
12 O0MeH BeIECTB WM MCTAOOMH3M https://m.edso0.ru/863e766¢
bubnuoreka [JOK
13 Potocires. XemocHHTe3 https://m.edso0.ru/863e7c98
. bubmuoreka [JOK
14 DHepretiHeckiii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKH. Jlenenue
KieTku. Mutos. JlabopaTopHas BuGmorexa LIOK
15 pabota Ne 3 «HabmroieHue MUTO3a B 05 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunTes Oenka. Peakius but6mmoreka [JOK
MaTpUYHOIO0 CUHTE3a https://m.edso0.ru/863e796e
but6mmoreka [JOK
17 Tpancniuus — brocnnres benka https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl KUZHU — bu6mmoreka [IOK



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.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bubnnorexa [IOK

19 DOopMBI pa3MHOKEHHS OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bubnnorexa [JOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 Pa3BUTHE MOJOBBIX
KJ1eToK. OINI0J0TBOPEHHUE.
JlaboparopHuas padora Ne 4 bubmmoreka [JOK
21 0.5
«3ydyeHue CTpoeHHUsI OJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
29 NuauBuayaibHOE pa3BUTHE bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bu6mmoteka LIOK
HACJIEeOCTBEHHOCTH U U3MEHUNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACIIEIOBAHUS

24 npu3HaKoB. MoHOTHOpUAHOE bubnmorexa LIOK

P ) P https://m.edso0.ru/863e8878
CKpeIIBaHNe
UTHOPUTHOE CKpEITMBaHNE. 3aKOH
25 fe3a13ninf\[/{0ro HEII:)J'IHCIILOBaHI/ISI bubmmorexa [IOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npu3HakoB. JlaboparopHas pabota
No 5 «M3yuenune pe3ynbpTaToB bubnmnoreka [IOK
26 0.5
MOHOTUOPHUIHOTO U TUTHUOPUIHOTO https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOTIpEnapaTaxj
27 I'eneruka nona. Hacinemopanue bu6nunoreka LIOK



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

IIPU3HAKOB, CIUCINNICHHBIX C I10JIOM

https://m.edso0.ru/863e8c60

N3menunBocTh. HenacnencTreeHHas
W3MEHYHMBOCTh. JIJabopaTopHas

paborta Ne 6. U3yuenue bubmmoreka [IOK
28 . 1 0.5
MOAU(PUKAITMOHHONW H3MEHYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapUALIMOHHOTO psiia U
BapHUAIMOHHON KPUBO»
HacnenctBeHHas ©SMEHYUBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHanu3 MyTanui y 1po30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpenapaTax»
bubnnorexa [JOK
30 Peneriia wenoneta 1 https://m.edso0.ru/863e8d78
PesepBHeIil ypok. O000IICHHE 110
31 TeMe «HacaencTBeHHOCTD U 1
U3MEHYUBOCTh OPTaHU3MOB
bu6mmoteka I[IOK
32 Cenexius KkaK HayKa u Mpouece 1 https://m.edsoo.ru/863e9214
33 MeTobl U JOCTUKEHHUS CEIEKIINU 1 bu6mmotexka I[IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnoreka [IOK
IIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO HACOB 10 34 4

[TPOIT'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 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOIHS ¥ METOIbI €€ N3YYCHHUS 1 bubmmorexa [IOK
t A e https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS TPEACTABICHUM 1 bu6nunoreka [IOK
00 »BOJIIOLINN https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1
FRPOSBOIOTHE https://m.edsoo.ru/863e9cle
[Tomynsiiust kak seMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIIH.
4 JII;60 ETO HI;;[ abora Jl\ll'o 1 1 0.5 bubamorexa HOK
paTopHad p B ' https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTUUECKOMY KPUTEPHUIOH
5 JIBroKy1me cuiibl (3J1€eMEeHTapHbIe 1 bubnnorexa [IOK
(baxTOpHI) IBOJIOLUH https://m.edsoo.ru/863e9da4
bu6nmmoreka [IOK
6 KOHTPOJIbHAA PABOTA 1 1
https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOIOIUK:
NPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU1I000pa3zoBanue. JlaboparopHas 1 05 bubnuoteka [IOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma H e&
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bu6numoreka LIOK

MaKpO3BOJIFOLIUA

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



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

HeobOpaTtumocTs 3BoOSTIOINN

Uctopus xu3Hu HA 3eMiie U METObI

10 .
e€ U3yueHus
1 I'mnoressl IPOUCX 0K ICHUS KU3HH HA bubnumoreka LIOK
3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue )xu3HM Ha 3eMJIe 110 3paM U bubnmoreka [JOK
nepuogam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIbl HBOJIOLUU
pPacTUTEIHHOTO U )KUBOTHOTO MUPA.
13 [TpakTuueckas padorta Ne 1 05 bubnuorexa [JOK
«3y4yeHne uCKOraeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJIICKITUSIX )
bubmuorexa [JOK
14 KOHTPOJIBHAS PABOTA. https://m.edsoo.ru/863ea48e
15 COBPEMEHHA CUCTEMA bubmuorexa [JOK
OPI'TAHMYECKOI'OMUPA. https://m.edsoo.ru/863eac2c
SBOJIIOIMA YEJIOBEKA Bu6morexa [IOK
16 (AHTPOTIOTEHES) Jamicyuune https://m.edsoo.ru/863ead44
cuIIbl ((aKTOpBI) aHTPOTIOTreHe3a
17 OCHOBHBIE CTaIU IBOTIOIUN
YyesioBeKa
18 Yenoeueckue pachl U IPUPOIHBIC bubnuoteka [IOK
aJlarTaluy 4YernoBeKa https://m.edsoo.ru/863eaea2
PesepBHelit ypok. O60011eHNE IO
19 TeMe «BO3HUKHOBEHWE U pa3BUTHE
JKU3HU Ha 3emMiie»
20 OKoJorus Kak Hayka



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

Cpenpl 00UTaHUS U SKOJIOTUIECKIE

bu6mmoreka [JOK

2l (bakTopbI https://m.edsoo.ru/863eafec
AOuoTtudeckre GakTophl.
JlaGopaTopHnas paborta Ne 3.
«Mopdonorudeckrue 0COOCHHOCTH
22 pacTeHUl U3 pa3HBIX MECT 0.5 bubmorexa [OK
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas padora No
4. «BnustHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIeyca)
bubmuorexa [JOK
23 bromieckue axTopu: https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomymsiiun. [Ipaktuyeckas padora No 05
2 «IloacdéTt MIOTHOCTU MOMYJISLIUMA
Pa3HBIX BUJOB PACTCHUID)
o5 CooO1iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. buomorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKueccus
28 [TpupoaHbIE SKOCHCTEMBI
29 AHTpPOTIOT€HHBIE YKOCHUCTEMBI
30 buocdepa — rinobanbHast bu6mmoreka LIOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnuoteka [IOK

o6uochepsl

https://m.edso0.ru/863ebd16



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

32 YenoseuecTBo B Onochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBHblii ypok. O60011IEHUE TEMBI
34 «Coo011ecTBa 1 HIKOJIOTHIECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO HACOB I1O 31 95

I[TIPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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