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HOACHUTEJIBHAA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHOIOTUH TEOPETHUYECKYI0 OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» coctaBwiM: KoHuenryaiabHble Tnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTHA  TI€JICH, COJEp)KaHUs, PpPE3yJAbTaTOB OOydYeHUS W
TpeOOBaHUI K YPOBHIO TTOJATOTOBKH BBITYCKHHKOB, TTOJIOKEHHUSA 00 OOIINX MENIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYIIECTBOBaHMS YeIOBEeUeCKOro odmiectBa. COraacHO HAa3BaHHBIM IMOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOYy4YCHHWs, BOCIHTAHUS H PA3BUTHSA OOYYAIOIIMXCS CPEIACTBAMHU
yueOHoro mpeamera «buonorusi», omnpenensier 00s3aTeIbHOE NPEIMETHOE
collepkKaHUe, €ro CTPYKTYpy, pacmpelneieHue Io pasjeinam U Temaw,
PEKOMEHIYyeMYIO0 TIOCIEI0BAaTEIbHOCTh M3YUEHHsI yUeOHOr0 MaTtepuaia ¢ yuyéToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3E€H, JIOTMKH 0Opa30BaTEILHOTO
npoIiecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOITUXCS.

Ilpoepamma peanuzyemcs Ha 06aze yeHmpa ecmecmeeHHO- HAYYHOU U
mexHol02udeckol HanpasieHnocmeu « Touka pocmay .

«Touka pocTa» MO3BOJSET CO3/1aTh YCIOBUS: @ JJIsl PaCIIUPEHUS COEPIKaHuUs
IIKOJILHOTO OMOJOTHYECKOTO OOpa30oBaHUs;, ® JUIsl MOBBIIMICHHS MMO3HABATEILHON
AKTUBHOCTU OOY4YaroUIMXcsi B €CTECTBEHHOHAy4YHOW 00JiacTu; ® ISl pa3BUTHUSA
JUYHOCTH peOeHKa B TMpolecce OOydeHHss OHOJIOTHMH, €ro CIoCOOHOCTEH,
dbopMUpOBaHUS W  YIOBJIETBOPEHHS] COLMAIBHO 3HAYMMBIX HWHTEPECOB H
NOTPEOHOCTEH; Il pabOThl C OJAPCHHBIMU IITKOJBHUKAMH, OPTaHU3AINH WX
Pa3BUTHS B Pa3IUYHBIX 00JacTsIX 00pa30BaTEeNbHON, TBOPUYECKOU IESTETHHOCTH.
[Ipumensis uudpoBbie J1a0OpaTopu HA YpOKax OHOJOTHM, Yydalluecs CMOTYT
BBITIOJTHUTh MHOXECTBO JIAOOPATOPHBIX PabOT W IKCIEPUMEHTOB IO MPOrpamMme
OCHOBHOM IIKOJIBI.

B nmnporpaMmvMe 1m0 OuWONOTMHM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yibTaTam
o0yueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-ITIO3HABATEIbLHOU
NeATeNbHOCTU/Y4eOHBIX JEHCTBUII OO0Yy4YaronIUXCsi MO OCBOCHHUIO COAECpPKAHUS
OMOJI0rNYECKOro 00pa3oOBaHMs.

B nporpamme no ouonorun (10—11 kmaccel, 6a30BbIii ypOBEHB) peain30BaH
NPHUHIAI TIPEEMCTBEHHOCTH B HM3y4Y€HWW Owonoruu, Ojarogaps 4emy B HeEl
POCMATPUBACTCS HAMNPABICHHOCTh HAa pPa3BUTHC 3HAHWW, CBSI3aHHBIX C
dbopMHUpOBAaHUEM  €CTECTBCHHO-HAYYHOT'O  MHPOBO33PCHUS, IIEHHOCTHBIX
OpPUEHTAIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIJICHUS, PEACTABICHUI O 3J0POBOM



o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHWEM K OKpYyKaloled MPUPOIHON cpele.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOCHUM JKHMBBIX CUCTEM Pa3HOIO PAHra U CYIIHOCTA OCHOBHBIX NMPOTEKAKOUIUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJOTMH yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEHEBHOM KU3HU JJIA PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCIie: MPO(UIAKTUKU HACIEJACTBEHHBIX 3a00JE€BAaHUN YEIOBEKa, MEIUKO-
TEHETHYECKOT O KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1EeIecO00pa3HOro TMOBEIEHUS B OKpPYXKAIOIIEH MNpPUPOIHOM cpene, aHaius3a
BIIUSIHUSA XO3SIMCTBEHHOM JEATENbHOCTH YEJIOBEKAa HAa COCTOSIHUE MNPUPOJHBIX U
UCKYCCTBEHHBIX PKOCHUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIAIHON HAPABIECHHOCTH
yaeOHoro npeamera «buonorusy mpoAMKTOBAHO HEOOXOAMMOCTHIO OO0ECIICUCHUS
YCIIOBUM ISl PEIIEHUs] OAHOM M3 aKTyaJbHBIX 3a/lay IIKOJbHOTO OMOJIOrH4YeCKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y  oOydarouuxcs
CIIOCOOHOCTH QIaNTHUPOBAThCA K HW3MEHEHHSIM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUPA.

buonorus Ha ypoBHE cpenHero ooOmero oOpa3OBaHMs 3aHUMAET BaXKHOE
mecto. OHa oOecrieynBaer (opMUpOBaHME y OOYUYAIOIIMXCA MPEICTABICHUN O
HAyYHOU KapTHUHE MHpA, paciiupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €&
OTJINYWTEIBHBIX NPHU3HAKAX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLNH, CO3JAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW T'PAaMOTHOCTH, HAaBBIKOB 370pOBOr0 M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOI0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOM IPUPOJE
Y YEIIOBEKY.

bonbiioe 3HaueHne OUONOTUS UMEET TAKXKE JIJISl PEIICHHs] BOCIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenune Omonmorun obecrednBaeT yCiaoBHs JUisi (HOPMUPOBAHHS
WHTEIUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYyIbTYpbI, CIHOCOOCTBYET MHTErpalii OHWOJOTHYECKUX 3HAHUHU C
NPE/ICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpaduu. HazBaHHbIE MONOXKEHHUS O MpeJHA3HAYCHUHU y4eOHOro MpenMera
«buonorus» cocTaBUIM OCHOBY JUIsl ONpeNeNeHus IOAXOJOB K OTOOpy u
CTPYKTYPUPOBAHUIO €ro COAEpKaHUsA, MPEICTABIEHHOTO B MpPOrpaMme IO
OMOJIOTHH.

Ot60p comepxanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPAa3HOrO0 MOJXO0Ja, B COOTBETCTBHH C
KOTOpPBIM O0yYaromuecss JTOJKHBI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OMNPEICISIONIUE aJleKBaTHOE IOBEICHHE
YelioBeKa B OKpYXKaloled MPUPOIHON cpesie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MeCTO B ATON cHUCTeME 3HaHUU



3aHMMAIOT JIEMEHTBI COJICPXKaHUs, KOTOPBIC CIIY)KaT OCHOBOM JIJIsi (POPMHUPOBAHUS
NPE/ICTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MuUpa U
[IEHHOCTHBIX ~ OPUEHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIMX  T'YMaHU3AIUU
OMOJIO0rNYECKOro 00pa3OBaHMUs.

CTpyKTypUpOBaHUE COJACpXKaHUSA Y4YEeOHOro MaTepuaja B TPOrpaMme 10
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHHU3allud U
ABOJIIOITUH. B COOTBETCTBHH C 3TUM B CTPYKType yueOHoro npeamMera «buomorusy
BBIJICIICHBI CIICAYIOIINE COoACpKaTeIbHbIC TUHUU: «buonorus kak Hayka. MeTo bl
Hay4yHOTOo To3HaHus», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Oouosnornyeckas cuctema», «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«OBOITIOIUS KUBOH MPUPOIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens uzyuenuss yueObHoro mnpeamera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKIIMOHATILHOU
OpraHW3allid JKUBBIX CHCTEM PAa3HOTO paHra © NPHOOPETCHHE yMEHHI
UCIIONIb30BaTh ATU 3HAHWS IS TPAMOTHBIX JIEUCTBHM B OTHOIIEHWH OOBEKTOB
KUBOUM NPUPOJBI U PELICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikenue 1enu u3ydeHus: ydebHoro npeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTIeUnBaCTCSI PEIICHUEM CIIEIYIONTNX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBI 3HAHUH O OWOJIOTHYECKUX TEOPHSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIIYXaIIUX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/Iax HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3u U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOT'0 YPOBHS OPTaHM3AIlN{, BBIIAOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHUe y OOYYaIONIUXCS IMO3HABATENbHBIX, HWHTEIUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNMM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAyYHBIX B3IJISA0B, WIACH M TIOAXOJOB K HM3YYCHUIO JKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3alluy;

CTAQHOBJICHHE Yy OOydYarommxcs oOOmed KyabTyphl, (YHKIIHMOHATHLHOMN
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
MUpa JKABOW MPHUPOABl HA OCHOBAHMM 3HAHUH M OIbITa, MOIYYEHHBIX MPHU
U3Y4eHUHU OMOJIOTHH;

dbopMupoBaHue Yy OOydYaIOMUXCS YMEHHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUA B TIPAKTHYECKOW JEATEIHPHOCTH 4YEIOBEKAa, PAa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHSI YEJIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHICCKUX
HOPM TPU MPOBEJICHUU OMOJIOrMYECKUX UCCIIEOBAHUM;



OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1isl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE TPHUOOPETEHHBIX 3HAHUIM U YMEHUI B MTOBCETHEBHOW JKU3HU IS
OLICHKU TOCJIEJICTBHI CBOEH AESITENIbHOCTH 0 OTHOLIEHUIO K OKPYKaIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOICHHE Mep NPOPUIAKTUKI
3a00seBaHUM.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJIAETCS OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSAIIMM B
coCTaB MpeaMeTHoN 00s1acTu «ECcTeCTBEHHO-HAayYHBIE TPEIMETHI.

Jlist u3ydenust OMooruu Ha 6a30BOM yPOBHE CPEIHETO OOIIEro 00pa3oBaHus
otBoauTcs : B 10 kinacce — 34 vaca (1 gac B Heneno).

llpeonacaemviii 6 npocpamme no oOuono2UU nepeveHsv J1AOOPAMOPHBLIX U
NpaKmu4eckux pabom peanuzyemcs ¢ UCNONb308aHUueM 060py008aHus yewmpa
«Touxa pocmay

COIAEPXAHME OBYUYEHUSA
10 KVIACC

Tema 1. Buosiorus Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, STUKON, ICTETUKON U MPaBOM.
Ponp Owuonorun B (OPMUPOBAHMHM COBPEMEHHOM HAy4yHON KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo/1bl TI03HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCaHUE,
U3MepeHue, Kilaccupukamus, MOJEeITUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX).

JdemoHcTpanum:

[Toptpetsr: Y. Hapun, I'. Menaens, H. K. Konbios, {x. Yorcon u ®@. Kpuk.

TaOmumpl 1 cxeMbl: «MeToAbl TO3HAHUS KHBOW HPHPOIBI.

Jlabopamopnvie u npakmuueckue padomol C UCNOIb306aHUEM
ooopyooeanusa «Touxka pocmay

[Ipaktuueckass padora No 1. «lcnonb3oBaHWE pa3IUYHBIX METOIOB IPHU
U3Y4CHUHN OMOJOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aI U,

XuBble cuctembl (OMOCHCTEMBI) KaK IpeaMeT u3ydeHus ononoruu. Otanyne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MIPUPO/IBI.

CaoiicTBa 6rocucTeM M X pa3HOOOpas3ue. YPOBHU OpraHU3aIliuid OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbIMA, MONMYISALIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), Onoc(epHBIH.



JemoHncTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOIBI.

O6opynoBanue: mozenb Moiekyibl JTHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHMMHUYECKUE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JeMeHThl. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BelIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasanca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJbl (TIepBUYHAS, BTOPUYHAS, TpPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHEe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OCITKOB.

®epmenTsl — Ouomormueckue KaramuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHnTsl. BuTaMuHBIL.
OTanuus pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBogel:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U J1e30Kkcupubo03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M ToiMcaxapuiibl  (Kpaxmall, TJIMKOTEH,
HeJuT0J103a). buonorndeckue GyHKIUNA YTIIEBOIOB.

Jlunuasl:  Tpuraunepuasl, Qochonunuabl, crepouabl. [ 'HapoduIbHO-
ruipodoOHbIe  cBoiicTBa. buonornyeckue ¢ynkuun nununoB. CpaBHEHHE
YIJIEBO/OB, OEIKOB U JIMIHUJIOB KAK UCTOYHUKOB SHEPTUH.

HyxnennoBeie kucnorsl: JJHK wu PHK. Hykmeotmaer — MOHOMEpHI
HykJIenHOBbIX KuciotT. Ctpoenue u ¢ynkuun JHK. Ctpoenne u pynkuuu PHK.
Buaer PHK. AT®: ctpoenne u GyHKIHH.

[Mutonorus — Hayka o kierke. Kiierounas teopus — npuMep B3aUMOAECHCTBUS
ujei u (akToB B HAYYHOM MTO3HAHUHU. MeTO/Ibl U3yUYEeHUS KIICTKHU.

Knerka kak menoctHas >kuBas cuctema. OOmmMe nNpuU3HAKU KIETOK:
3aMKHyTas HapykHas memOpana, moinekyibsl JIHK kak remernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbel KJIETOK: »yKapHoTHYecKass MW mpokapuotudyeckas. OcoOEHHOCTH
CTpOeHHUsl TpokapuoThyeckon kieTku. Kierounas crenka Oaxrtepuii. CTpoeHue
AYKapUOTUYECKOW KJIeTKU. OCHOBHBIE OTJIUYUSL PACTUTENBHOM, >XUBOTHOU U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, MJIMKOKAIUKC, UX
¢dbynkiuu. [1nazmarnueckas memOpana, e€ cBoicTBa u QpyHkiuu. [lutomnnasma u eé
opranounbl. OmHomemOpannbie opraHounbl kierku: OIIC, ammapat I'onbmxkwy,
an30coMbl. [lolyaBTOHOMHBIE OpraHoOuAbl KIETKH: MUTOXOHAPWUH, TIJIACTUABL.



[Ipoucxoxaenre MUTOXOHIApUN U TuIacTuA. Bunbl ttactua. HememOpaHHbIe
OpPraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTp, IEHTPUOIU, PECHUYKH,
KryTUKU. QYHKIIMHA OPraHOMI0B KJIETKU. BKirtoueHus.

SAnpo — perynsaropHbslii 1IeHTp KieTkH. CTpoeHue snpa: saepHas o00JI0UKa,
Kapuoria3mMa, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEUIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, [x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankiun, K. M. bap.

Juarpammel:  «PacnpeneneHne XUMHUYECKHMX JJIEMEHTOB B HEXUBOU
npuponae», «PacrpeneneHne XUMUYECKUX JJIEMEHTOB B JKUBOU IIPUPOILY.

Tabmunpl 1 cxeMmbl: «llepuoguyeckass Tabaulia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJeKyJibl BoJIbl», «buocunTes 0enka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenrtay, «Hykneunossie kuciaorel. [JHK», «CtpoeHune Monekybl
AT®y», «CtpoeHue 3yKapruOTHUUECKON KIEeTKU», «CTpOCHUE MKUBOTHOU KIIETKUY,
«CTpoeHue pAaCTUTENBHOM KIETKW», «CTpOeHHE IPOKAPUOTUYECKON KIIETKHUY,
«CTpoeHue siapa KIEeTKN», «YTJIEBOABDY, «JIumuash.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE JJIS IPOBEIACHHUS
HAOIIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTENIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

Jlabopamopnvlie u npakmuueckue padomol C UCnOIb306aHUEM
ooopyooeanusa «Touxka pocmay

JlaboparopHasi pabora Ne 1. «M3ydeHue KaTaIUTHUYECKOM aKTUBHOCTH

dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WM KaTajias3bl)y.
JlabopatopHass pabora No 2. «/3ydeHue CTpPOCHHSI KIETOK PaCTECHHUIA,

YKUBOTHBIX U OakTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpenaparax M HX
OTIHCAHUE.

Tema 4. /KusHenesiTeJJbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTa00IU3M. ACCUMUIIALNS (TUIACTUYECKU OOMEH) U
JUCCUMWIISIIIUS  (PHEPreTUuecKuid OOMEH) — JIB€ CTOPOHBI €IMHOr0 Mpolecca
MeTabonu3zma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB W DHEPrUUM B TMOHUMAaHUU
MeTabonu3ma.

Tumbel oOMeHa BemecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poirb dhepMeHTOB
B 0OMEHE BEIIIECTB U MPEBPAIIEHUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBasg (a3bl (oTocuHre3a. Peakuuu
dotocuaTe3a. DPheKTUBHOCTh (oTOCHMHTE3a. 3HaUeHHE (DOTOCHHTE3a IS JKU3HU
Ha 3emiie. Bnusinue ycnoBuil cpenbl Ha (DOTOCUHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTECHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIne OakTepruu. 3HaUeHHEe XeMOCHHTE3a s
KU3HU Ha 3eMiie.



DHepreTuueckuii oOMeH B KileTke. PaciiersieHne BeliecTB, BbIJCICHUE U
AKKyMYJIUPOBAHHE DHEPrUU B KJIETKE. OTambl HSHEPreTUYEcKoro oOMeHa.
I'mukonus. bpoxenue u ero Buuabl. KHCIOpOAHOE OKHUCIEHHME, WIM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbocdhopunupoBanue. D¢ heKTuBHOCTD
AHEPreTUYecKoro oOMeHa.

Peaknun wmatpuuyHoro cuHTe3a. ['eHermueckas wuHbopmanus u JHK.
Peanuzammsi reHetrudeckoil mHpopManuu B KIETKE. | €HETWYECKHUU KOA U €ro
cBoiicTBa. Tpanckpunuusa — Mmatpuunbsiii cuaTe3 PHK. Tpancnsauus — OuocuHTes
Oenka. Ortanbl TpaHcasuuu. KomupoBaHwe amMuHOKUCIOT. Ponb pubGocom B
OounocuHTese Oenka.

Hexknerounsie ¢popMmbl sxu3Hu — BUpychl. Uctopust otkpeitust Bupycos (1. .
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI Y JKU3HEHHOTO IUKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacTteHui, KUBOTHBIX W 4YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHnonedunura yenoeka (BUY) — BozOymurens CIIM/a.
OOpaTHas  TpaHCKpHUIIIMS, peBepraza W uWHTerpasa.  IIpodmrakrrka
pacrpocTpaHeHUs BUPYCHBIX 3a001€BaHUIA.

JlemoHcTpanum:

[Toptpersi: H. K. Konbsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunel nmutanusy, «Metabonuzmy, «MUTOXOHAPUSIIY,
«IHepreTudeckuii oomen», «Xiopomiacty, «Porocunrtesyn, «Ctpoenune JIHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ 'eHeTuuecKuil Koy,
«Bupyce», «bakrepuodaru», «Ctpoenune u xu3HeHHbIH nuki Bupyca CIIN/a,
0aktepuodaray, «Permnukamus JJTHK».

O6opynoBanue: Moaenu-antuukanuu «Yasoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», Mojaelb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB.

Kierounpiii 1MWK, WM JKU3HEHHBIM NWKI KieTku. MHTepdaza m MUTO3.
[Iponecchl, mpotekaroniue B uHTepdaze. Perukanus — peaxiys MaTpUYHOTO
cuure3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIL.
JIMIIONIHBIA W TAaIUIOMJIHBIK ~ XPOMOCOMHBIC  HAOOpBl.  XPOMATHIBI.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUS W  MWHIUBUAYAIbHOIO  PAa3BUTHUA
OpraHHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BUOJIOrHYeCKUd CMBICT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosoBoe. Bunpl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINU.



[TonoBoe pa3zMHOXKEHHE, €r0 OTINYHSI OT OECIOI0TO.

Meito3. Craaum wmeiiosza. Ilporecchl, nmpoucxoisiiue Ha CTagusx Menosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuii CMbICI U
3Ha4YeHUE MeHo3a.

l'amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHWBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU W sSMYHMKU. OOpa3oBaHuWE W Pa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[, SHMIEKJIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SWLEKIETOK U crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). ITanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npo0sieHne, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. TuUIbl
NOCTAIMOPUOHAJIBHOTO PAa3BUTHUS: MpsMOE, HemnpsaMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOZACTBA.

Poct u paszButme pacreHmii. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHHU, CTA/INH Pa3BUTHS.

JdeMoHcTpanuu:

Tabmuupl u cxembl: «DPOpMBI PpPa3MHOKEHUS OPraHU3MOBY», «JIBoiHOE
OIUIOJIOTBOPEHNE Y IIBETKOBBIX pacTEHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knerounwrii mukin», «Pemnukanus JHK», «Mwutosy,
«Menos», «lIpsamoe u HenpsaMoe pa3BuTue», «l'aMeroreHes y MIEKONMUTAOMNX U
4yenoBeka», «OCHOBHBIE CTaIUA OHTOTCHE3A).

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CriepMaTo30ubl
MJIEKOIIMTAIOLIETO», «SHIeKneTka MiIeKonuTarmeroy, «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MArHUTHas MOJENb-alIuIuKanusa «J/leneHue KIeTkn», MOJEIb
JIHK, monens metadhazHON XpOMOCOMBI.

Jlabopamopnvlie u npakmuueckue padomol C UCHnOIb306aHUEM

ooopyoosanusa «Touxka pocmay
JlaGoparopnass pabora Ne 3. «HaOmromeHne MHUTO3a B KJICTKAaX KOHYHKA

KOpEIIKA JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaboparopHass pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIMpPENapaTax».

Tema 6. HacsieicTBEHHOCTb 1 U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmer u 3apaum reneTuku. Mictopus pa3sBuTus reHETUKU. Poib nurosioruu
U OMOPHUOJIOTMM B CTAHOBJICHUM T€HETUKHU. BKiam poccHMUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToabpl TEeHETHKH (TUOPHIO0IOTHYECKUH,
HUTOTC€HETUYECKUI, MOJIEKYISIpHO-TeHETU4YEeCKU). (OCHOBHbIE T'€HETHYECKHUE
noHATUS. ['eHeTnueckass CHMBOJIMKA, UCHOJb3YEMAsl B CXEMaX CKPEIIMBAHUU.



3aKOHOMEPHOCTU HACJIEJIOBAHUA TIPU3HAKOB, YCTAaHOBJIEHHBIEC I'. MeHaeneMm.
MonorubpuHoe CKpeuMBaHue. 3aKoH eIUHOooOpasust THOPUIOB TMEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacUICIUIEHUS MPHU3HAKOB.
['unoresa unuctorsl ramer. 11oMHOE M HEMOHOE TIOMUHUPOBAHUE.

JluruObpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJEIOBaHMS
npu3HakoB.  l{uToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUSI.
AHanuzupyoniee ckpenuBanue. Mcnonb30BaHue aHATU3UPYIOUIEr0 CKPEIMBAHUS
JUIsL OTIpEJIeTICHUs] TEHOTHUIIa 0COOU.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. Pabora T. Moprana 1o
CLEIUIEHHOMY HAaCJIEOBAaHUIO I'eHOB. HapylieHue cueruieHrst reHOB B pe3ysbTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTHU. [ eHeTudecKkue KapThl.

I'enetnka nosa. XpOMOCOMHOE ONpPENEIICHUE NOJIA. AYTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omoramerHsle W reTeporamerHole oOpraHu3Mmbl. HacienoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACTECTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOIU(GUKAITMOHHONW W3MEHUYMBOCTH. BapuaimoHHBIN psi 1 BapuallMOHHAS KPHUBas.
Hopma peakuum npuszHaka. KonnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiiuu. CBoMcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBenHasi, wiM reHOTHNHMYECKas, W3MEHYMBOCTh. KoMOuHaTHBHas
U3MEHUYMBOCTh. Meiio3 ¥ TIOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHasi u3MEeHYMBOCTh. Kitaccudukanuss MyTaiuii: reHHbIE,
XpOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuuuHbl MyTaluid. MyTareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HacleACTBEHHON n3MeHunBocty H. . BaBunoga.

BresnepHast HacIeACTBEHHOCTh U U3MEHUYNBOCT.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOJbl TE€HETUKHU
YeJI0BEeKa: TeHEAIOTHUYCCKUM, OJTU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEEIICHUE TE€HOTHIIA:
MIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTtBeHHple 3a00JICBaHUS YEIIOBEKA: T'CHHBIC OOJIC3HU,
00JIe3HU C HACJEACTBEHHOM MpPeIpacroioKeHHOCTbIO, XPOMOCOMHbIE OO0JIE3HHU.
Comarnuecknue M TreHepaTuBHble MyTauud. CTBONOBBIE KJIETKH. [IpuHUUIIBI
3I0pOBOT0 00pa3a KW3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETHYECKUX
0osne3Held. MenuKO-reHeTUYECKOe KOHCYIbTUPOBAHHE. 3HAUYEHUE MEAUIIMHCKON
IeHETUKH B MIPEIOTBPAICHUH U JICUEHUU TeHETUUECKUX 3a00JIeBaHUI YelOBeKa.

JdeMoHcTpanuu:

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



Tabmumet u cxeMmbl:  «MOHOTMOPUJIHOE  CKpEIIMBAaHUE UM €r0
IUTOr€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpuimHoe  CKpelniuBaHue,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBaHUAY, «Menos»,
«B3anmoneincTBue aiieNbHBIX TE€HOB», «l['€HeTM4YecKkrne KapThl PACTEHUI,
XKUBOTHBIX U 4eNOBEeKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTHU HAacJeIOBaHUs,
CUEIUIEHHOTO0 ¢ TmonoMm», «KapuoTumbl 4eloBeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukainmonHass U3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTuka rpymni KpoBu», «MyTallMOHHAas! U3MEHYUBOCTHY.

OO6opynoBanue: Mojaenu-aniuiMKanuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe nmomunupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON U MHKporpenapar «JIpozodwmia» (HopMa, MyTrauuu
(GOpMBI KPBUILEB U OKPACKH Teja), repOapuit «I'opox moceBHOM.

Jlabopamopnvlie u npakmuueckue padomol C UCnoOIb308aHUEM
ooopyoosanusa «Touxka pocmay

JlaboparopHasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUAHOTO CKPEIMBAHUS Y JPO30(HIIbI Ha TOTOBBIX MUKpPOIpEnapaTaxy.

JlaboparopHas pabota Ne 6. «3yuenne MoanpUKaIMOHHON W3MEHUNBOCTH,
MOCTPOEHUE BAPUAIIMOHHOIO Psifia U BAPUALIUOHHON KPUBOW».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpEenapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocraBieHME UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknusa Kak HayKa W MpoIEcC. 3apOXKIEHUE CENEKIUU U JOMECTUKAIU.
VYuenne H. . BaBunoBa 0 1EHTpaxX NPOUCXOXKACHUS U MHOrooOpaszus
KYJIbTYPHBIX pacTeHUi. LIEHTpbl NPOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. CopT,
opoja, IMTaMM.

CoBpeMeHHbIE METObI CeleKIUH. MacCoBBI U MHAUBUAYAIBHBIA OTOOPHI B
CENEKIIMM pPACTEHUMH M KUBOTHBIX. OIlEHKa JKCTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — HHOpuAMHr. Yucras nuHusa. CKpellMBaHUE YHWCTHIX JUHUU.
I'ereposuc, wim rubpuanas cuina. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otnanénnas ruOpuamuzanus u €€ ycnexu. VCKYyCCTBEHHBIM MyTareHes u
MOJIYYEHUE TIOMUIUIONAOB. JIOCTMKEHUS CEIIEKIMU PACTEHUM, >KUBOTHBIX M
MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOWU3BOACTBA. ['€HHasi MHXKEHEpHUs. OTalbl
co3ganusi pexkomOuHantHoW JIHK wu TpaHcrennsix opranusmoB. KierouHnas
uHxeHepusa. Kierounbie KynbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.



Okonoruyeckue M dTudyeckue  npodsembl. MO —  reHeruyecku
MOJIU(PUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toprpersr: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuuet u cxembl: kKapra «lleHTpbl MNPOUCXOXKIEHHS W MHOTr000paswus
KYJIbTYPHBIX pacTeHuii», «[loposbl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHnas ruopuauzamnusy», «Padorsl akagemuka M. @. liBanoBay,
«Ilonmummongus», «OOBEKTHI OUOTEXHONOTUUY», «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHue», «KOHCTpyupoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUION0B AUKUX ()OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie n npakTU4YecKue padorTbl:

Okckypcus «OCHOBHBIE METOABI M JIOCTUKEHHUS CEJIEKIUA PACTCHHN H
YKABOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIUIO, IJIEMEHHYO bepmy,
COPTOUCTIHITATENIbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abopaTopuio
arpOyHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJJHEI'O OBILIET'O
OBPA30OBAHUIA

Cornmacno ®I'OC COOQO, ycranaBnuBaloTca TpeOOBaHUS K pe3ylbTaTaM
OCBOEHHUsI  OOyYaloOIMMHUCA TporpaMMm cpeaHero oOiiero  oOpa3oBaHUS:
JTMYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS TNpenmera «buomorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHHE OO0YYaIOMIUMHCS POCCHMCKON
rpaXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHUBAIlMM K OOy4YeHHI0  OUOJIOTHH,
I[eJICHANIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HA OCHOBE
KJIFOUYCBBIX IICHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJOTHYECKOTO
3HAHWSI, TOTOBHOCTh W CIOCOOHOCTHh OOYYalONIUXCS PYKOBOACTBOBATHCS B CBOEH
JESATeTbHOCTU I[€HHOCTHO-CMBICIOBBIMUA YCTAHOBKAMHU, MPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS mpenmera «buonorus» nocTUraroTcs B
€AUHCTBE Y4YeOHOM U BOCHHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C



TPAIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIaMU U HOpPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TMO3UIMM JIMYHOCTHU, MATPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSIAKY, YETOBEKY TPYJa U CTapIIeMy IMOKOJECHUIO,
B3aMMHOTO YBa)XEHUs, OEpPEKHOTO OTHOMICHHUS K KYJIbTYPHOMY HACIEAHIO H
TPpAAUIASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, Opupoae u
OKpYXKaroLIeH cpeie.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSA yueOHOro mpenmera «buomgorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYaOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM EHHOCTSIM POCCHMCKOro O0OIIECTBa, pPaCUIUPEHHE >KU3HEHHOTO
OMbITa U ONbITA AEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBIICHUHN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3ULIUH 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W IPaBOMNOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHATD €€;

YMEHHUE yUYUTHIBATH B CBOHMX JIEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIIOJEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIbHOIO
OTHOIIEHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESITEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUS

c(hopMUPOBAHHOCTH POCCHICKOM TpaXKJaHCKOU VJIEHTUYHOCTH,
NaTPpUOTU3Ma, YBAXKEHUS K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IEpEN
Ponunoi, ropmoctu 3a cBOW Kpad, CBOK PoauHy, CBOM $S3BIK U KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACJICIUIO U TTaMSITHUKAM MPUPOJBI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYEHUS OWOJOrMU B TO3HAHUU 3aKOHOB
PUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 0OIIeCTBa;

ujeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMHu HapooB Poccnu;

4) 3¢cTeTU4EeCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSIBISATH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMS KYJbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIArOMOJyYns:

NOHMMaHUE W peanu3alus 37J0pOBOro u 0Oe3o0macHoro oobpasza >KU3HH
(3mopoBO€  TUTaHHWE, COOJIIOJEHHWE TUTHEHUYECKUX TPaBUI U HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATHA W OTHObIXa, peEryisipHas Qunyeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

NOHUMAHHE I[EHHOCTU TMPAaBWJI HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAO0Jt00HUE;

TOTOBHOCTh K AaKTUBHOW JIE€SATEIBHOCTH TEXHOJIOIMYECKOW W COLMAIBHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyl0 JAESTEIbHOCTD;



UHTEpEC K pa3InyHbIM cepaM MpoPEecCHOHAIBHON AESITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun MW peaIn30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

AKOJIOTHYECKH 11€JI€CO00pa3HOEe OTHONICHHE K MPHUPOAE KaK HCTOYHUKY
YKU3HU Ha 3eMIIE, OCHOBE €€ CyIIECTBOBAHUSI;

MOBBIIIICHUE YPOBHS DKOJIOTUYECKOM KYJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUS MOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUN ISl
OKPY’KAIOIIEH CPEBI;

OCO3HAHME TJI100aJBHOrO XapakTepa 3KOJIOIMYECKUX MpoOjeM U MmyTed ux
peuieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpETaeMble MPH H3YyYEHUU OUOJIOTHUU
3HAHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHNEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B NPUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B DJKOCHUCTEMAX, OXpaHy BUJOB,
IKOCHCTEM, OHoCchephl);

AKTUBHOE  HEMPUATHE JEWCTBUM, NPUHOCAIIMX BPEHd  OKpYXKaroueu
OPUPOAHON Cpeie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSATHBIE KOJIOIMYECKUE
MOCJIEICTBUS MPEAIPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4ME Pa3BUTOI0 SKOJIOTHUYECKOrO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYpBbI,
OIbITa JEsITENbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJCTBOBATbCSI UMU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAJIbHOU
IIPaKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOUN JNEATEIbHOCTH HKOJIOTHUECKOMN
HAIPaBJIEHHOCTHY;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JIHUAJOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3ZHAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATENbCKON KYJIBTYpPhl KakK CpEICTBA
B3aUMOJEHCTBUS MEXIY JIFOAbMU U ITO3HAHUS MUPA;

NOHUMaHUEe crneuu@uKkd OHOJIOTMM KaK HayKd, OCO3HaHUs €€ poiu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBIINUICHHUS, CO3JaHWUU IIETOCTHOTO
IpEICTaBlICHNUs 00 OKpY)KAIOUIEM MHpPE KaK O €AUHCTBE MPUPOJbI, YETOBEKAa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEHICHUH MpodiemM
COXpaHEHUS IPUPOHOI'0 PABHOBECHS,

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU JJII COBPEMEHHOW ITUBUJIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/JaHUE MEPCIEKTUBHBIX



OMOTEXHOJOTUM, CHOCOOHBIX  pelaTh pPECypcHbIE  NPOOJEMbl  pPa3BUTHS
YeJI0BEYECTBa, NIOUCKA MyTeH BBIXOJA U3 IJ100AJIbHBIX HKOJIOTMYECKUX MPOOJIEM U
obecrieueHusi  Iepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PAllMOHAJIBLHOMY
UCIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LEIIX
NOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIILHOW T'PaMOTHOCTU OOydarommxcs, (GopMupyeMoi
IpU U3yYE€HUU OUOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB ITO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJy4aeMble 3HAHMUA JJs aHajiu3a u
OOBSICHEHHUS SIBJICHUU OKPYKAIOLIEro MUPA U MPOUCXOASMIMX B HEM HM3MEHEHUH,
yMEHHE JienaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKTOB U
UMEIOIUXCS JaHHBIX C LEJIBI0 TIOJYYEHHs TOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OWMONOTUYECKUE 3HAHMS JIf
pelieHus Npo0JIeM B pealbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAHME ILICHHOCTU HAYYHOM JEATEIbHOCTH, I'OTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M HCCIIEA0BATENBCKYIO AESITEIBHOCTh HHAMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO MU
caMoO0Opa30BaHNI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUWA MO OHOIOrMU B
COOTBETCTBHUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHMSI yd4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuYMMBbIe M (OPMHpPOBAHUS MHUPOBO33PEHUSI OOYyYArOIIUXCS
MEXIUCLUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYYHbIE MOHITHS, OTpaKarolIue
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M cChHeuu(uKy METOJOB MO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIus, SBICHHE, IPOLECC,
CHUCTEeMa, HAay4YHBIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpHs,
uccierioBaHue,  HAaONIOJeHHWe,  HM3MEpPEHHe,  HKCIEPUMEHT U JpYrux),
yHUBEpCAJIbHbIE Yy4YeOHble JeWcTBUS (TIO3HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreynBaroIme dbopmupoBaHue byHKIIMOHATBHOM
IPAaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMM OOYyYalomHUXCsl, CIIOCOOHOCTH
oOyJaronuxcs UCTIOJIh30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33PEHYECKUE 3HAHHWS W  YHUBEpPCaJbHbIC Yy4eOHbIE JCHCTBHS B
ITO3HABATEIILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIEro
00pa3oBaHuUs TOHKHBI OTPAXKaTh:



Ogaajgenue YHHUBEPCAJIbHBIMH yueOHBIMU NMO3HABATEIbHBIMH
AefCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE ICHCTBHA:

CaMOCTOATETLHO  (OPMYNHpPOBATH W aAKTyaIM3UpPOBaTh  MPoOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHHWU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHaym3a, CUHTE3a, CpaBHEHMSI, KiIacCU(BUKAIIHA, 0000IICHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACTATH WX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATH
CBSI3H C IPYTUMU TTOHATHUSAMH);

ONpeAeNsITh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTIKEHHUS, COOTHOCUTH PE3YJIBTATHI JACSITEIHHOCTH C TTIOCTABICHHBIMHU IETISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
KUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCYKIeHUS (MHIYKTUBHbBIC, JI€yKTUBHBIE, IO
AQHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

IPUMEHSThH CXEMHO-MO/IeNIbHbIE cpeacTtBa  JJA  TIpeNCTaBIIEHUs
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4ae€MbIX OMOJIOTMYECKUX OOBEKTaX, a
TakK€  MPOTHBOPEYMH  PaA3HOTO  pOMa,  BBISABICHHBIX B Pa3IMYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IJIAH PEIICHHs MPOOJEMbl C YYETOM aHalM3a UMEIOIINXCS
MaTepHUAIIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUEC PE3YJIHBTATOB
IEJISIM, OIEHUBATh PUCKH MOCIIEACTBUHN ICITCIHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSIX  pEalbHOTO,
BUPTYaJTbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeHCTBHS:

BJIa/ICTh HABbIKAMH Y4E€OHO-MCCIEA0BATENbCKOW U TPOCKTHON JIEATENbHOCTH,
HaBBIKAMH  pa3pelieHus Mpo0jJeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETTLHOMY TTOMCKY METO/IOB PEIICHUS IPAKTUIECKUX 3a71a4, PUMEHEHHUTO
Pa3IMYHBIX METO/IOB MTO3HAHUS,

UCIIONIb30BaTh Pa3IMYHbIE BUABI JEATEIHOCTH [0 IMOJYYEHUIO HOBOTO
3HAHWSI, €r0 HWHTEPIpPETAlHH, NPEeoOpa3OBaHUI0 W TPUMEHEHHIO B YUEeOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPH CO3TaHUN YICOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMUpOBaTh HAYUHBIN TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KITFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpMYyIUpOBATH COOCTBEHHBIC 3aJadydl B 00Opa30BaTEIHLHOM
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUX;



BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWTh apryMEHThl AJIs JI0Ka3aTelbCTBa
CBOMX YTBEPKIICHHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, NPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJISTh LIEJIECHANPABICHHbIA MOUCK NEPEHOCa CPEACTB M CHOCOOOB
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMEThb MEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 M NPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEH, MpEAJaraTb OPUTrMHAJIBHBIE MOAXOABI M pELICHN,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PELICHMUS.

3) paboTa ¢c nunpopMmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE Yy4eOHOTro
nocoOus, Hay4YHO-TIONYJSAPHOM JUTEpaType, OHOJIOTMYECKUX CJIOBapSAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBaTh
UH(pOPMAIIUIO PAa3IMYHBIX BUAOB U (POPM MPEACTABICHUS, KPUTUYECKH OLIEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(opMyIupOBaTh 3apPOChl U MPUMEHATH PA3IMYHbIE METOMBI NPHU MOUCKE U
otOope Ouonornyeckor MHGOpMAIMH, HEOOXOAMMOM ISl BBITTOJIHEHHS Y4eOHBIX
3ajay;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATH KYJbTYpPy aKTUBHOI'O UCIOIb30BAHUS PAIUUHBIX
IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  MpEACTaBIICHUS
Oouonornyeckor uHpopmaluu (cxeMbl, Tpaduku, AUarpaMmsbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCTOJIb30BaTh HAy4YHBIA S3BIK B KadecTBE CpeACTBa Mpu pabore ¢
OMOJOrMYeckod HMH(POpMalMe: MPUMEHATh XHMHYECKUE, (u3nyeckue u
MaTeMAaTUYECKUE 3HAKU U CUMBOJBI, (popMyiibl, abOpeBHaTypy, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMM  pACIO3HABAaHUSA M 3allUThl  MH(pOpMAaIMH,
MHPOPMAIIMOHHOMN 0€3011aCHOCTH JIMYHOCTH.

OgyajeHNe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMU J1€CTBUSIMM:

1) oOmmenme:



OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WIM JUCKYCCHUU TIO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJHEHUS MpeaiaraeMoit
3a/la4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIUN PYTUX yYaCTHUKOB
Janora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIUH,
YMETh CMATYATh KOH(JIUKTBI ¥ BECTH MTEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMHU OOIIEHUS W B3aMMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU hopme GopMyTHpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M HCIIONH30BATh MPEUMYIIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboTHI MpH PEIICHUN OUOJIOTHYECKOM MPOoOIeMbl, 00OCHOBBIBATH HEOOXOUMOCTh
NpUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUIA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaX/10T0 YieHa KOJIJIEKTHBA;

NpUHAMATh  1[I€TM  COBMECTHOM  JIEATENIbHOCTH, OpTaHM30BBIBATH M
KOOPJMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH JCHCTBUM,
pacnpeneisTh poiu ¢ y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
001Ul pe3yabTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npenjaraTh HOBBIE MPOEKTHI, OICHUBATh WJEH C TIO3UIUA HOBU3HHI,
OPUTUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUHIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IMUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OBJyajieHNe YHUBEPCAJIbLHBIMH PeryJIsITUBHBIMM 1€CTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMUS JJIS BBISBICHUS MpoOJIeM M UX
pElIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIeNIeBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOWX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATEIBHYIO JIEATENbHOCTh, BBISBIIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa3oBaTEIbHOM
JEATENHHOCTH 1 KU3HCHHBIX CUTYAITUX;



CaMOCTOSITENILHO ~ COCTABJISITH IUIAH  PEIIeHUs NpodJieMbl € Yy4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M NMPEANOYTEHUH;

NaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4€OHOI0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOYTEHU;

JIeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEINbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YNIbTATOB LIEIISM;

BJaJeTh  HABbIKAMU  IIO3HABAaTENIbHOM  pediaexkcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JACUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HMX PE3YJIbTaTOB U
OCHOBAHMM, MCIOJB30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTYallMHu, BbIOOpa
BEPHOI'O PELICHUS;

YMETb OLICHUBAaTb PUCKM U CBOEBPEMEHHO IIPUHUMATHL pELICHUS II0 HUX
CHIDKEHHIO;

IPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX NpPH AHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

3) npuHsTHE CeOsl M IPYTHUX:

OpPUHUMATh Ce0sl, IOHUMAasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTbl APYIMX NpPH AHAIU3E PE3YIbTATOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C MO3ULUU APYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Juist yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO 3HAHHM, BUIBI JACSITEIBHOCTU IO MOJYYCHHUIO HOBOT'O 3HAHUS U
OPUMEHEHUIO 3HAHUN B Pa3jIMYHbIX YUYEOHBIX CUTYalUAX, a TAKXKE B peajbHBIX
KU3HEHHBIX CHUTYalLUsX, CBSI3aHHBIX c Ouosorueil. B mporpamme npeamerHbie
pe3ybTaThl MPEICTaBICHBI M0 TOAaM 00yUYEHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorusi» ¢ 10
KJlacce NOJKHBI OTPAKATh:



c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAyYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHON KapTHHBI MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHUCKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJIOrMH, (PYHKUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIEHUs KU3HEHHBIX 3a/a4;

YMEHHUE PpaCKphIBaTh COJIep)KaHuE OUOJIOTMYECKUX TEPMUHOB U TOHSATHUM:
KHU3Hb, KJIETKa, OpraHu3M, MeTa0oiau3M (oOMEH BEIIeCTB M TpeBpallleHue
SHEPrumn), rOMeocTa3 (caMoperyssiuus), ypOBHEBasl OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCTPOU3BEICHHE (PEMPOIYKIINS ), HACTIEACTBEHHOCTh, K3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jlaratb OWOJOTHYECKHE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JOrMa MOJICKYJISIpHOM Ouonoruun), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHnus (0 1eHTpax MHOrooOpasusi u
MPOUCXOXKAEHUA KyIbTYpHBIX pacTeHuid H. M. BaBuioBa), onpenensaTs rpaHULbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJOrMU: HAOII0EHUE U
OMMCAHUE KUBBIX CUCTEM, IPOIECCOB W SIBJIICHWM, OpraHU3alus U IPOBEACHUE
OMOJIOTMYECKOr0  AOKCIIEPUMEHTa,  BBLABIDKEHHE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOpUA W 3aKOHOB, YMEHHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BELIECTB M MPEBpAIEHUS] SHEPrUU B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OILUIONOTBOPEHUS, PA3MHOXKEHUS, WHAUBUAYAJIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATh MOIYYEHHBbIE 3HAHUS I OOBSCHEHUs OMONIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHSA MPAKTUUYECKUX PEIICHUH B MOBCEIHEBHOMN
KHU3HU C LeTpl0 oOecreueHus Oe30MacHOCTH CBOETO 3J0POBbS U 3J0POBbSA
OKpPYXAIOILUX JIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEJICHUS B OKpYKarouei
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJWMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOU ouonoruu U OMOTEXHOJOTUHA i1  PalMOHAIBHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTh 3JIEMEHTApHblE TE€HETUYECKHWE 3aJlayd Ha MOHO- U
TUTHOPUAHOE CKpElIMBaHUE, CIICTUICHHOE HACIEJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPHUJIHOTO CKPELIMBAaHUA JUIsl NPEJCKAa3aHUs HACJEIOBaHUS MPU3HAKOB Y
OpraHU3MOB;



YMEHHUE BBINONHATL JIA0OPATOPHBIE M TPAKTUYECKHUE pPabOTHI, COOIIOAATH
npaBujia Ipu padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MAacCCOBOM MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHallbl), STUYECKUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHHI B OHOJIOTHUH,
MeAUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO0371aBaTh COOCTBEHHBIE IMCBMEHHBIC M YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh OHATHIHBIN ammnapaT OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» 6 11
KJlacce JOKHBI OTPAKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KApTUHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHHCKUX WU
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpKaHHE OHOJOTMYECKHX TEPMHHOB W TIOHSITHIA:
BUJI, TOMYJSUSL, TEHOPOH/, FBONIOLHUS, ABWKYIINE CUIIbI ((DaKTOPHI) IBONIOIUH,
NIPHUCIIOCOOJICHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, IKOJIOTHYECKUE (DAKTOPHI,
HKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LeNd MUTaHus,
IKOJIOTHUECKas MUpaMuIa, OroreorneHos, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKHUE TeopuH (PBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBONIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactsa K. M. bopa, uepenoBanusi riaBHBIX HalpaBiIeHUH U
nyreit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepnanckoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHE BIIaJIETh METOJaMH HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIOICHNE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUI, OpraHu3aius M MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHUE  THIOTE3bI,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCICAyEeMbIMH BEIIMYMHAMHU, OOBSICHEHHE ITOYYSCHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHH, TEOpUA U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
OOBEKTOB: BHIOB, TMONYJAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreOlleHO30B M JKOCHUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOT'O OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOTIECHHOCTH
OpPraHU3MOB, JICUCTBHUS DKOJIOTHYECKUX (PAKTOpPOB HA OpPraHU3MbI, TEpEeHOca
BEIIECTB M TIOTOKA DHEPrUM B DKOCHUCTEMAaxX, AHTPOTOTEHHBIX HW3MCHCHHHA B



HKOCUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXHMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh MOJyYEHHbIE 3HAHUS AJi1 OObSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB UM SIBIICHUM, JUISl NPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOM
KU3HU C LETpl0 oOecnedyeHus: Oe30MacHOCTH CBOErO 3[0pOBbS M 30POBBS
OKPY>KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O MOBEACHUSI B OKpY Karouieil
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATIBHOT O IPUPOI0II0Ib30BAHNUS;

yMEHHUE peliaTh dJeMEHTapHble OMOJOTMYECKHUE 3a/1aud, COCTABISATH CXEMBbI
HEepeHOCca BELECTB U SHEPIUU B IKOcHCTEMaX (L€ MUTaHuUs);

YMEHHUE BBINIONHATH JTA0OpATOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HHGOPMALUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpEeICcTBa MAaccOBOW MHGOpPMAIIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHalibl),  paccMaTpuBaThb  I[JIOOAJbHBIE  3KOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1as OMoIoruvYecKyr0 MHGOPMAILUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTHnuyeckne (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edsoo0.ru/7f41c292
. but6mmoreka [IOK
3 XHWMHUYECKUHN COCTAB U CTPOCHUE KIIETKH 8 1 1 https:/m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHU3MOB https://m.edso00.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 1 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bu6nunorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bub6munorexa LIOK
8 Peseproe Bpems ! https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 4



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
uu¢poBbIie
Nen/m | Tema ypoka Kontpoabnbie | IlpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcbl
bub6nmunorexa LIOK
1 buonorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOUW MPUPOIBI.
[IpaxTrueckas padora Ne 1 bubnuorexa [LIOK
2 1 0.5
«Mcnonp30BaHue pa3IMYHBIX METOJOB MIPHU https://m.eds00.ru/863e6122
M3YYeHUU OMOJOTHYECKIX 00BEKTOBY
buonoruueckue cucTeMbl, IPOIECCH U UX bubnmoreka [JOK
3 1 1
H3y4YeHUe https://m.eds00.ru/863e6564
bubnunorexa LIOK
4 Benku. 1
e, COCTaB H CTPOCHHE GenKoB https://m.edso00.ru/863e6b72
®depMeHThI — OMOJIOTHYECKHE
Kataym3aTophbl. JlaboparopHas padota Ne 1
5 «M3yueHne KaTaTuTHYeCKOM aKTUBHOCTH 1 0.5 bubamorexa [IOK
7 ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUITa3bl WIH
KaTamas3bl)»
XuMudecKui cocTaB KieTKH. Boga u Bbubmmoreka [JOK
6 1
MHWHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
Bbubmmoreka [JOK
7 . 1
YraepontL. Jurm et https://m.eds00.ru/863e6870
b K
8 Hyxneunossie kucnotel. ATO 1 nomorexa LO

https://m.edsoo.ru/863e6d5c



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

I/ICTOPPIH N MCTOAbI U3YUYCHUS KIICTKH.

bubnaunorexa LIOK

o Kiterounas teopus https://m.edso00.ru/863e6e88
10 KiteTka kak 11eJ10CTHas )KUBas CHCTEMa
CtpoeHune 3yKapuoTUYECKOM KIIETKH.
JlaboparopHas pabota Ne 2 «M3yuyeHue Bbubmoreka ITOK
11 CTPOEHHUS KJIETOK PACTeHUH, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpubOB U OaKTEpHil 110 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIPETapaTax U UX OMMHCAHUE)
but6mmoreka [JOK
12 ObMeH BemeCTs wiM MeTaboH3M https://m.edso0.ru/863e766¢
bu6anoreka LIOK
13 ®otocnires. XemocHHTes https://m.eds00.ru/863e7¢98
. bubmuoreka [IOK
14 Dnepretueckuii 00men https://m.edsoo.ru/863e7aae
’KuzHeHHBIN INUKI KIETKHU. JleeHne KISTKH.
Murto3. JlabopaTopnas padota Ne 3
15 «HaOmronenre MuTo3a B KIIETKaX KOHYMKA 0.5 bubmmorexa [OK
https://m.edsoo.ru/863e7dc4
KOpeIIKa TyKa Ha TOTOBBIX
MHUKpOTpenaparax»
16 buocunres 6enka. Peakuust MmaTpuaHOTO bubmuoreka [IOK
CHUHTE3a https://m.edso00.ru/863e796e
bubmaunorexa LIOK
17 Tpancasuus — Guocunes benka https://m.eds00.ru/863e796e
but6mmoreka [IOK
18 Hexknerounsie popmMBbI )KU3HU — BUPYCHI httos://m.edsoo.ru/863e7540
Bbubmmoreka [JOK
19 @OpMBI pa3sMHOKEHHUS] OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bubnuorexa [JOK



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue 1 Pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHas padora No

https://m.edsoo.ru/863e7f4a

butmmoreka [IOK

21 4 «M3ydeHne CTpoeHMs MOJIOBbIX KJIETOK Ha 05 https://m.eds00.ru/863e81b6
TOTOBBIX MHKpPOIpEnapaTax»

22 NunuBunyanpHOE pa3BUTHE OPTaHU3MOB bubmmorexa LIOK

https://m.eds00.ru/863e8436

23 ['eHeTrika — Hayka 0 HACJIEACTBEHHOCTU U bu6mmoreka [IOK
U3MEHYUBOCTHU https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEIOBAHUS IPU3HAKOB. bu6mmoreka [JOK
MonHoruGpuaHOe CKpeIBaHHE https://m.edso0.ru/863e8878

o5 JurubpuiHoe ckpenyBaHue. 3aKOH bu6nuorexa [IOK
HE3aBUCUMOI'0 HACJIEA0BaHUs IPU3HAKOB https://m.edso00.ru/863e89a4
CuersieHHOE HacJIeJJOBaHUE MTPU3HAKOB.

JlaboparopHas padota Ne 5 «M3yuenue
26 pesyniTaTIZ)B MOpHOFI/I6pI/II[HOFO I/}I]q 0.5 bubamorexa [OK
https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHITBI
Ha TOTOBBIX MUKpOTMpEnapaTax»

97 I'enetuka nmona. HacnemoBanue mpu3HaKoB, bubmoreka [IOK
CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnencreenHas
n3MeHYuBOCTh. JlabopatopHas pabota Ne 6.

28 N3yuenne moaudukamoHHOM| 0.5 Eubmiorexa HOK

https://m.edso0.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHHUE BapHAIIIOHHOTO
psila ¥ BapuallMOHHOW KpUBOW»
HacnencTBenHnast ”3BMEHYMBOCTb.
29 JIaGopatopHas pabota Ne 7. «AHanu3 0.5 bubmoreia LIOK

MyTalui y 1po30(uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



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

MHUKpOTpenaparax»

but6mmoreka [IOK
30 T'eneritka uenopeka . https://m.edsog ru/863e8d78
PesepBHeIil ypok. O000IICHHE 110 TEME
31 «HacnencrBeHHOCTS U U3MEHUYHUBOCTH 1
OpraHU3MOBY
but6mmoreka [IOK
32 (Cenexuus KaK Hayka u Ipouece ! https://m.edsog ru/863e9214
33 MeTtobl U JOCTUKEHUS CENEKIINHU PACTEHUI 1 bu6anoreka LIOK
U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHonorus kak orpaciib IpoOU3BOJICTBA 1 bubamorexa [OK
https://m.eds00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus / [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /ITog
pen. Ilaceunuka B.B., AxurionepHoe obmectBo «M31aTenbcTBoO
«[Ipocsemienue»

Hudposas nadopaTopus Mo OUOIOTUU yUYEHUYECKAs
Kommnekranms

MynbTUIATYHK:

- POBOM TATUUK BIAKHOCTHU

- nu(poBOI TaTUNK OCBEUIEHHOCTH

- ¢ poBoit gatunk pH

- tu(poBOI TATUMK TEeMIIEpATypPhl UCCIETYEMOM CPEIIbI
- nU(pOBOY AATUMK TEMIIEpaTypPbl OKPYKAIOIIEH CPeIbl
[udposas Buneokamepa

[udporoii mukpockon Levenhuk Rainbow 50 L
Ha6op nns oneiroB Levenhuk Rainbow K 50

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Kunun .M., IToanseB O.A., Mupomnunuenko [1.B. Iludposas naboparopust
TP no xumuu: yaeHndeckas: meronuueckue pekomenaanuu / JI.M. XKuuH,
O.A. IloBanses, I1.B. Mupomanuenko. — Mockaa : [le JIubpu, 2023. — 92 c.

Kpatkoe pykoBocTBO 10 dKCIuTyaTauu udposoit nadopatopuu / A 1O.
yuxux, C.B. Xomenko, O.A. IToanses, . M. XKunmun, M.M. Cazonos, I1.B.
Mupomnnyenko.- Mocksa: Jle JIuopu, 2023.-72 c.

PykoBonctBo «MHTEpECHBIN MUKPOCKOIL. M3ydaeM MUKpOMUDY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET
bubmunoreka I1OK https://m.edsoo.ru/863e600a

[IporpammHoe oOecnieuenre K nudpoBoit naboparopun «Touka pocta» mo
ouonoruu OO0 «HayuHble pa3BieueHUs»

[TporpammHuoe obecnieuenue k Mukpockony Levenhuk Rainbow 50 L


https://m.edsoo.ru/863e600a

MyHuuunajbHOe aBTOHOMHOE 00111e00pa30BaTeibHOE YUpeKIeHue
"baOKuHCKas cpeaHsAs mKojaa'"

«CornacoBasoy «YTBEpHAAION
3amecTuTens aupexTopa no YBP JlapekTop-Ms HCKas CpelHss HIKOJIa»
MAOY «babxunckas cperss mKoaa» — upsepa E.C.)
o/~ (IManacrposa K.C.) " Ipuka3z Né 597 0 «30» asrycra 2023

«30» amrycra 2023r.

TOUYKA \!pocm

PABOYAS [IPOTPAMMA
(ID 4002515)

yueOHoro npeamera «buosorus»
¢ ucnojb3oBanueM ooopynoBanusi «Touka pocra»
(ba30Bblii YpOBeHb)
115 oOydarommxes 11-x kimaccoB
Ha 2023-2024 y4eOHsblii rox

[Honoxosoit Kpuctunel CepreeBHsl,
yuuTens OMoIIOruu

Pacemorpeno na 3acenannu MO
[Tporokon Ne 1 ot 31.08.2023
Pykosomurens_ Lo~ ~(Mamsnesa T.A.)

noc.Kykymran 2023



HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpeeNIeHHs] TOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Yy4yeOHOro mpeaMera
«buonorus» coctaBwiM: KoHuenryaiabHble Tnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBIICHHOCTH ~ II€JIeH, COJEpX aHHUs, pPEe3ylIbTaToB OOy4deHHS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LENIX U
NPUHIMIAX, XapaKTepPU3YIOLUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHEro
obmiero obpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke OMoIornuu, e€ 3HAUCHWU B MMO3HAHUH KUBOW MPUPOIBI U 00ECTICUCHUH
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owomoruu Aa€T TpeACTaBIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS M Pa3BUTHS OOYYAIOIIMXCS CpEICTBAMHU
yueOHoro mpeamera «buonorusi», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepkaHUe, €ro CTPYKTYpY, pachpeneieHue 1o pazjieiaM ¢ TeMaM,
PEKOMEHYEMYIO IOCJIEI0BATENbHOCTh U3yYEHUsI Y4EOHOr0 Marepuaia ¢ y4€ToM
MEXIPEJAMETHBIX ¥ BHYTPUIPEAMETHBIX CBS3€H, JOTMKH 00pa3oBaTENbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yUYarommnXcs.

B nporpaMmvMe mo OuomoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeATeTbHOCTU/Y4eOHBIX JEHCTBUI OOYYarOIIUXCsl MO OCBOEHUIO COEpKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

Ilpoepamma peanusyemcsi nma 6ase yeHmpa ecmecmeeHHO- HAYYHOU U
mexHo02u4eckol HanpasieHnocmel « Touka pocmay.

«Touka pocmay nossonsem co30amv YCI0Us: @ Ol PACUUPEHUS
CO0epIHCanUsl WKONILHO20 OUONO2UYECKO20 00pazosanus, @ Ol NOBbIUEHUS
NO3HABAMENILHOU AKMUBHOCIU 00YUAIOWUXCS 8 eCMECMBEHHOHAYYHOU 00aacmu, @
0Nl pazeumusi JTUYHOCMU pebenKka 6 npoyecce 0OVYeHUs Ouonro2ul, e2o
cnocobrHocmetl, @opmuposaHus U YOOGIeMBOPEHUS COYUAILHO — 3HAYUMbIX
unmepecog u nompebHocmell, *0n1 padbomvl ¢ 00APEHHbIMU UIKOIbHUKAMU,
opeaHu3ayuU  UX PpazeUmMus 8 PpPA3IUYHLIX  00AACMAX  00pPA308aMENbHOL,
meopueckou OeamenvHocmu. Ilpumensia yugposvie nabopamopuu Ha Ypoxax
ouonocuu, yuawuecs cmMo2ym GblNOJHUMbL MHONCECMBO 1aO0PaAmoOpHbIX pabom u
IKCNEPUMEHMOB NO NPOSPAMME OCHOBHOU ULKOIbL.

B mporpamme mo Owonorum (11 kimaccel, 6a30BBI ypOBEHH) pealM30BaH
NPHUHIMI TPEEMCTBEHHOCTH B WM3yYE€HWU OwWoioruu, Onarojapss demMy B HeEl
POCMATPUBACTCS HAMNPABICHHOCTh HAa pPa3BUTHC 3HAHWW, CBSI3aHHBIX C
GbopMHpOBAaHUEM  €CTECTBCHHO-HAYYHOT'O  MHPOBO33PCHHS,  IIEHHOCTHBIX

OpI/IeHTaHI/Iﬁ JIMYHOCTH, SKOJOIN4YCCKOIo MbIIJICHHA, HpeI[CTaBHCHI/Iﬁ 0 310POBOM



o0Opasze KU3HM U OCpPEKHBIM OTHOIICHUEM K OKpY)KaIoIleW NPUPOJHON cpere.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOCHUM JKHMBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOIIECCOB B MPOrpaMMe Mo OMOJOTUHU YJEIE€HO BHUMAHHUE HUCTOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEHEBHOM KU3HU JJIA PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4HCIie: MPO(UIAKTUKU HACIEJACTBEHHBIX 3a00JE€BAaHUN YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1EeIeco00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNpUpPOJHON cpeae, aHaiu3a
BIIUSIHUSL XO3SUCTBEHHOM JESATEIHHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKIAJTHON HAIPABIEHHOCTHU
yaeOHoro npeamera «buonorusy mpoAMKTOBAHO HEOOXOAMMOCTHIO OO0ECIICUCHUS
YCJIOBUH JIJISI pelIeHrs OJHOM U3 aKTYyaJIbHbIX 3aJ]lay IIKOJILHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue y  oOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCS K U3MEHEHHMSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHero ooOmero oOpa3OBaHMs 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (opMUpOBaHUE y OOYYAIOIIMXCA MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, paciiupsieT U 0000IaeT 3HaHUS O KUBOHM mpupoje, €&
OTJINYUTEIBHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3allMM W JBOJIIOLNH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOrO M Oe3omacHoro obpasa
KU3HH, SKOJIOTMYECKOI0 MBIIUIEHUS, IEHHOCTHOTO OTHOILIEHUS K )KUBOM IPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHNE OMOJIOTHST UMEET TAKXKeE JJIsl PEIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOLIMX  3a7a4  CpelHero  odmero  oOpa3oBaHuUs, COLMAIU3ALNU
oOyuaromuxcs. M3ydenune Omonmorun obecrednBaeT yCiaoBHs JUisi (HOPMUPOBAHHS
WHTEIUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIBTYphI, CIOCOOCTBYET HMHTErpalii OMOJOrMYECKUX 3HAHUU C
NPEICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHBIE TOMOXKEHHUS O TMPEIHA3HAYCHWH YYEOHOrO mpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAeieHUss IMOAXO0I0B K OTOOpy u
CTPYKTYPUPOBAHUIO €ro COAEpKaHUsA, MPEICTABIEHHOTO B MpPOrpaMme IO
OMOJIOTHH.

Ot60p comepxkanust yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPAa3HOrO0 MOJXO0Ja, B COOTBETCTBHH C
KOTOpPhIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIs
dbopMupoBaHusi 00IIEH KyIbTYphI, OMNPEICISIONIUE aJleKBaTHOE IOBEICHHE
YelioBeKa B OKpPYXKalolled MPUPOIHON cpejie, BOCTpEOOBaHHBIE B IOBCEIHEBHOU
KU3HU U MPAKTUYECKOM AesTenbHOCTH. Oco0oe MeCTO B ATON cHUCTeME 3HaHUU



3aHMMAIOT DJIEMEHTBI COJIEPKaHUs, KOTOPBIE CITy>KaT OCHOBOH 11 popMUpOBaHUS
NPEJCTaBICHU O COBPEMEHHOW €CTeCTBEHHO-HAyYHOH KapTHHE MHpa W
[IEHHOCTHBIX ~ OPUEHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIMX  T'YMaHU3AIUU
OMOJIO0rNYECKOro 00pa3OBaHMUs.

CTpyKTypUpOBaHUE COJACpXKAHUSA Y4eOHOro MaTepuaja B NPOrpaMme IIo
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIMYUTENBHBIX OCOOCHHOCTSX JKMBOU MPHUPOBI, O €€ YPOBHEBOW OpraHU3AINH U
ABOJIIOITUH. B COOTBETCTBHH C 3TUM B CTPYKType yueOHoro npeamMera «buomorusy
BBIJICJICHBI CIICAYIONINE COACpKaTeIbHbIC TUHUU: «buomorus kak Hayka. MeTobl
Hay4yHOTOo To3HaHus», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Oouonornyeckas cuctema», «CucteMa M MHOTOOOpa3ve OpPraHUYECKOTO MHpPay,
«OBOITIOIUS KUBOH MPUPOIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp wm3yuenus: yueOHOro mpemmera «buomorusi» Ha 0a30BOM YpPOBHE —
OBIIQZICHNE  OOYYAIONIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-QYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MNPUOOpPETeHHE yMEHUI
UCIIONIb30BaTh ATU 3HAHWS IS TPAMOTHBIX JIEUCTBHM B OTHOIIEHWH OOBEKTOB
’KUBOW TIPUPOJIBI M PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikenue 1enu u3ydeHus: ydebHoro npeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTIeunBaCTCsI PEIICHUEM CIIeIYIONUX 3a0a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBI 3HAHUH O OWOJIOTHYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiaX, CIyXKalluX OCHOBOMH
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO IMO3HAHMSI, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX KHBBIX
CHUCTEM Pa3HOT'0 YPOBHS OPTaHM3AIlN{, BBIIAOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCIICZIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS TMO3HABATENbHBIX, HWHTEIUICKTYaJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B TMpOIECCe aHAIW3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAyYHBIX B3IJISA0B, WIACH M TIOAXOJOB K HM3YYCHUIO JKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHHU3aIlNH;

CTAQHOBJICHHE Yy OOydYarommxcs OOmed KyJabTypbl, (GYHKIIHMOHATHHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
MHUpa KMBOW TPHUPOJILI HAa OCHOBAaHMHM 3HAHWA W OIBITA, TOJIYYEHHBIX MPHU
U3Yy4CHUU OMOJIOTHH;

dbopMupoBaHue Yy OOydYaIOMUXCS YMEHHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUCCKOW JCATENHHOCTH YEIOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUI M arpoOMOTEXHOIOTHiA,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHSI YEJIOBEKOM >KHBOMU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHICCKUX
HOPM TIpH TIPOBEICHNN OMOJIOTHYECKUX UCCIICTOBAHHMIM;



OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYIbTYPBI, sl POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

npUMEHEHUE TPHUOOPETEHHBIX 3HAHUIM U YMEHUI B MTOBCETHEBHOW JKU3HU IS
OLICHKH IOCJIEICTBUI CBOEH JESITEIBHOCTHU 110 OTHOUIEHUIO K OKPYKAIOIIEH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOICHHE Mep NPOPUIAKTUKI
3a00seBaHU.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBJIAETCS OOS3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSAIIMM B
coCTaB MpeaMeTHoN 00s1acTi «EcTecTBEeHHO-HAayYHBIE TPEIMETHI.

Jliist u3ydenust OMooruu Ha 6a30BOM yPOBHE CPEIHETO 00IIero 00pa3oBaHus
orBoauTcsa 34 gaca: B 11 kiacce 1 yac B Henemro.

llpeonacaemviii 6 npocpamme no oOuono2UU nepeveHsv J1AOOPAMOPHBLIX U
NpaKmMu4eckux pabom peanuzyemcsi ¢ UCHONb308AHUEM 000pYO008aHUs YeHmpa
«Touxa pocman.

COJAEPXAHME OBYUYEHUA
11 KVIACC

Tema 1. JBoaOIIHOHHAS 0HOJIOTHS.

[IpeanockbuUlKu BO3HUKHOBEHHSI JBOJIOIMOHHON TEOPUHU. DBOJIOIMOHHAS
Teopus U €€ MecTo B Ouonoruu. BiusiHue 3BOMIONMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CunerenbcTBa 3BOJIONUHU. [lageoHTOIOrHYECKHE: TOCIEA0BATEIHHOCTh
MOSIBJICHUSI BUJOB B IaJIEOHTOJOTUYECKOW JIETOMMCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u paznuune GpayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXOJICTBA W PA3IUYMs SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC,
PYIMMEHTApHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MyTeH Yy BCEX
OpPraHU3MOB.

OpomouuonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBUHU3MA. JIBIDKYIIME CHUIIBI IBOMIONMHU BHIOB 1o JlapBuHy (HM30BITOYHOE
Pa3MHOXEHUE TPU OTPAHUICHHOCTH PECYPCOB, HEOMpeAeIEHHAsT W3MEHUYNBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3o (CTI) u e€ OCHOBHBIE MOJIOXKEHHUS.

MuxkpoaBomntorus. [lomymnsius kak eAuHUIA BUIa U BOJIOINH.



JBrxyiue cuiabl ((hakTopbl) 3BOJIOLMUA BUAOB B Mpupoje. MyTaiMoOHHbIN
nporecc ¥ KOMOWHATHMBHAS W3MEHYMBOCTH. [lomymsiiMOHHBIE BOJHBI M Jpeid
reHoB. M3051us U MUrpausi.

EcrecTBeHHBIl 0TOOp — HampaBisitonMil  ¢akTop 3BoMOUUH. DOpPMBI
€CTEeCTBEHHOT0 0TOOpAa.

[Tprcnoco0aeHHOCTh OpraHU3MOB Kak pe3yiabTar 3Bomtonuu. [Ipumeps
MPHUCTIOCOOJICHN Y OpraHu3MOB. ApoMop( 036l M UTHOATATITAIIHH.

Bun wu BugmooOpazoBanue. Kputepun Bupa. OcHOBHbBIE  (DOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, 3KOJIOTHIECKOe.

MaxkposBononust.  DopMmbl  3BoNIOLUU:  QUIIETHYECKas, JAUBEPreHTHas,
KOHBEpIeHTHasl, napasuiesbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxieHHEe OT HecleUuaaIn3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anrs. AJanTUBHAS paIHALIMS.

JleMoHCcTpanum ¢ ucnonvzosanuem ooopyoosanusn « Touka pocmay:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, ®. Mroiutep, A. H. CeBepuos.

Tabnuuel 1 cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
CylleCTBOBaHHE», «EcTecTBEHHBII 0TOOP», «MHOroodpasue COpTOB pPacTEHUI,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsimumy»,  «MyTtalmoHHas
U3MEHUYUBOCTHY», «ApoMopdo3bl», «auoananranun», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wapmipyra myremectBus Y.
HapBuna», «bopb0a 3a cymiectBoBaHue», «lIprucrnocoOJIEeHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOIOTHUYECKOE BUI000PA30BAHUE.

OO6opyoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMU OKPACKH,
HaOoOp TUIONOB M CceMsH, KoyuieKiusi «lIpuMepsl 3alIMTHBIX MPUCHIOCOOJIEHUN Yy
KHUBOTHBIX», MoJie’b «OCHOBHBIC HAIIPAaBJICHUS 3BOJIOLUNY», O0BEMHAs MOJETH
«CTpoeHre ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpadguueckass kapta wupa, KoJuleKiusi «DopMbl COXPaHHOCTH
UCKONIAEMBIX JKMBOTHBIX W pPacTeHWi», Monenp amuinkauua «llepekpéct
XpOMOCOM», BIIaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burue
JSATYUIKWA», MUKpomnpenapaT «/pozoduna» (Hopma, myrauud (GOpmMbl KpbUIBEB U
OKpacCKH Tella).

Jlabopamopnvlie u npakmuueckue padomul C UCno1b308aHuem
ooopyooeanusa «Touxka pocmay

JlaboparopHasi pa6ora Ne 1. «CpaBHeHUE BHAOB MO MOP(}OIOrHYECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCUTENIBHOI'O XapaKkTepay.



Tema 2. Bo3HMKHOBEeHME M Pa3BUTHE )KU3HU HA 3emure.

JloHay4yHbIE TPENCTABICHUA O 3apOKICHUM KW3HU. HayuHble THUIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 M maHcmepMmus. XuMHUecKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
DKCNEPUMEHTAIBLHOE OATBEPKICHUE XUMUYECKOHN 3BOMtoIMU. HavanbHbie ATamnbl
o6uonornyecko sBomooruu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM M MX 3BOJIIOLUA.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hm Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickass dpel. llaneosolickass spa u €€ mepuoabl: KEeMOPHICKUH,
OPJIOBHUKCKHH, CHUTYPUHUCKHM, JEBOHCKWI, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Meso30iickas spa U €€ epuobl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30iickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOIE€HOBBIM,
AHTPOTIOT€HOBBIN.

XapakTepuCcTUKa KJIMMaTa U Te0JIOTUYECKUX MpoiieccoB. OCHOBHBIE 3TaIlbl
ABOJIONMU PACTUTEIBLHOIO U >KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUM u
XKUBOTHBIX. [l0siBIEHNE, pacBET U BBIMUPAHUE IPYMI KUBBIX OPTAaHU3MOB.

Cuctema OpraHMYECKOro MHUpa KaK OTpakeHHEe »3BoNOUUUA. (OCHOBHbBIE
CHCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOLMS YEIIOBEKA. AHTPOIOJOTUs KaK HayKa. Pa3BUTue npencTaBieHUu o
INPOUCXOXKIAECHUN YeJIOBeKa. MeTtonbl H3ydeHHUs aHTpororeHe3a. (Cxonctsa u
pa3Inuus YeI0BeKa U )KUBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHHUE YETTOBEKA.

JBrmxymue  cuwibl  (QakTopbl)  aHTPONOrEHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYIUN TPYAA, MBILLJICHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH 3BOJIIOIMU YEIOBEKA: aBCTpaJonuTeku, Yenosek
yMmenbid, YenoBek mnpamoxomsmmi, YenoBek HeaHAepTalbCKui, YenmoBek
pasymHbIii. Haxojku HCKOMaeMblXx OCTaTKOB, BpEeMs CYIIIECTBOBaHMS, OOJACTh
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

YemoBeueckue pacbkl. OCHOBHBIE  OONBIIME  PAChl:  €BPOIECOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajougHasi  (dPKBaTOpuaibHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCIOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYIIECTBOBAaHUS. EIMHCTBO 4YENOBEUECKUX pac.
Kpurnka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3nukHoBenne ColtHEUHOM cucTeMBI», «Pa3BHTHE
OpraHu4yeckoro wMupa», «PactutenbHas  KieTka», <OKMBOTHas  KIETKay,



«[Ipokapuornueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOro MHpay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHUS YeENIOBEKAa W UeI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMYECKHX HaxOJOK IPEAKOB
COBPEMEHHOI'0 4eNIOBEKa», «/[peBHeunmme mogm», «/IpeBHue monm», «llepbie
COBpEMEHHBIE JTI0U», «HenoBeueckue pacb».

O6opynoBanue:  Mymsiku — «[lpoucxoxaenne  denmoBeka»  (OFOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WU
n300pakeHUsT KaMEHHBIX OpYIUid MEepBOOBITHOIO YeloBeKa (KaMHU-YOMMEPHI,
pyouna, ckpeOna), TreoXpoHOJoTrHuYeckas Ta0nuia, KouieKius «DopMbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

Jlabopamopnvle u npakmuueckue padomul C UCnoO1b308aHuUeM
ooopyoosanusa «Touxka pocmay

[Ipaktuueckas padora Ne 1. «/3yueHue uckomaeMbIXx OCTaTKOB PACTEHHM U
KUBOTHBIX B KOJUIEKLIMSIX.

DKCKypcusi «IBOJIOIUSI OPraHUYecKoro Mupa Ha 3emiie» (B €CTEeCTBEHHO-
HAy4YHBIN I KpaeBeIUECKU My3eil).

Tema 3. OpranusMbl U OKpPY:KaAKIIAS CPeaAa.

DKOJ0rvs KaKk Hayka. 3aa4ud ¥ pa3Jensl 3KOJOTHH. MeTobl HKOJIOrMYEeCKUX
UCCJIEIOBAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI' O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccudukamus skomorudeckux (¢GakTOpoB:
aduoTtuyeckue, OWOTHMYECKHME U aHTPOIOreHHble. JlelCTBUE HKOIOTrMYECKUX
(haKkTOpOB HAa OPraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpaTypa, BIaXHOCTh. DOTONepuoansm.
[Ipucniocobnenust OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PaKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTopBhL. Buner OMOTHUYECKUX B3aUMOJICCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoomneparus,
MyTyallu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUM JUIsl CYLECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nonyanud. (OCHOBHBIE IOKa3aTelH
HNOMYJISIUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMuka 4ucIeHHOCTH NOMYJISIUU U €€ peryssuus.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkens.



Tabnuupl 1 cxembl: kapra «lIpupognsie 30HbI 3emiiny, «Cpenbl 0OUTaHUS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTH TOMYJISAIMU HHPY30pUU-TY(Penbkuy, «[IumieBsie memnm».

Jlabopamopnvie u npakmuueckue padomol C UCnOJIb308AHUEM
ooopyoosanusa «Touka pocmay

Jlaboparopnast padora Ne 3. «Mopddosnorudaeckue 0CoOOEHHOCTH PAaCTEHUMN U3
Pa3HBIX MECT OOUTAHHUSI.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYCay.

[Tpaktuueckas padora Ne 2. «[loncu€T MIOTHOCTH MOMYISAIUN Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01mecTBa 1 IKOJI0rH4eCKHe CUCTEMBI.

Coo0miectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantel. CBsizu B
ouoreHose.

Dxoyoruyeckre cucrtembl (d3kocucTembl). lloHsiTue 00 »dKocucTeME W
ouoreonieHo3e. @DOYHKIIMOHAIBHBIE KOMIIOHEHTbI HKOCUCTEMBI: TMPOAYILIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB M MOTOK YHEPTUHU B SKOCHUCTEME.
Tpoduueckne (nuuieBbIE) YPOBHU HKOCUCTEMBI. [luileBble LENU U CETH.
OCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBbI: Ouomacca, MNPOAYKIUSA. IKOJIOTMYECKHE
NUPAMUIBL:  TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:
YCTOMYHMBOCTh, CAMOPETYJIsLMs, pazBuTue. CyKieccusl.

[IpupogHbie IKOCUCTEMBI. DKOCUCTEMBI 03€P U pEeK. DKOCUCTEMA XBOMHOI'O
WIH IIMPOKOJIMCTBEHHOI O JIeca.

AHTpOTIOT€HHBIE ~ DKOCHCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe n X03sMCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak ¢akrop ycroumBoctu dkocucteM. CoxpaHeHUE
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o 6uocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero ¢ynkiuu. OcoOeHHOCTH Omocdepbl Kak
IJI00AJIBHOM 3KOCUCTEMBI. J[MHaMHueckoe paBHOBecME M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOreoXMMHUECKUE IIUKIIBI 3JIEMEHTOB (yriepo/a,
a3zoTa). 30HaTbHOCTh Onochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUS B Onocdepe.
['mobGanbHbIE KOJIOrHYECKUE TPOOIIEMBI.

CocyiecTBoBanue IPUPOABI " YEJIOBEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBa paloOHATHHOTO



yOpaBJEHUsS MPUPOAHBIMU pPECYpCaMU M UX UCIHONb30BaHue. JlocTmkeHus
OMOJIOTUHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuipl 1 cxembl: «llumieBbie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«[Ipuponubie coobmiectBa», «llenmu mnuranus», «IKOJIOTHYECKAs MHUPAMUTIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3 Bomoéma», «ArpoueHosd», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JACUCTBHUS Ha Ipupoay», «Baxuenmme UCTOYHUKHU
3arpsi3HEHUs BO3JyXa U TPYHTOBBIX BOA», «llouBa — BaXKHEWIasi COCTABIISIOLIAS
ouocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiil d3hdexTy, «DakTopsl
paaMoOaKTUBHOTO 3arpsisHeHust Ouochepsi», «OOmEas crpykrypa Ouochepsi»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepey, «KpyroBopoT azota B IpUpOIEH.

O6opynoBanue: Mojaenb-amIuKanus «TunudHble OWOIEHO3b», TepOapuit
«PacTutenbHble COOOIIECTBaY, KOMUIEKIIUU «bHUoLeHO3Y, «BpeauTenu BaxKHEUITIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKUMH pacTeHUH W
KUBOTHBIX, MPUHAUIEKAIINE K PA3HbIM 3KOJIOTMYECKHM TpPYIIIIaM OJHOrO0 BHIA,
Kpacnas xnura Poccuiickoii ®enepauuu, H300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHU U )KUBOTHBIX.

IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
bNUOJIOTUM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yJbTaTam
OCBOEHHUS  OOydYalIMMHUCSA IPOrpaMM  CpPEIHEro oOmero o0pa3oBaHUS:
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS IpeaMera «buosiorus
BBIJICJIEHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHNWE O0YYarOIIMMHKCS POCCUICKON
IPaXIaHCKON MJICHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHUBAIlMM K OOydYeHHMIO  OHOJIOTHH,
I[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOSXKIACHUN JIMYHOCTH HA OCHOBE
KITIOUEBBIX TICHHOCTEW W HCTOPUYECKUX TPATUIIUN DPA3BUTHS OHOIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJACTBOBATHCS B CBOECH
JESATETbHOCTU II@HHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, MPHUCYIIMMH CHUCTEME



OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS mpeaMera «buonorus» AOCTUraroTcs B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIaAMU U HOpPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCTHMTAHUS U
CaMOpa3BUTHUSA, pA3BUTHUA BHYTPECHHEH TMO3ULUHMM JIMYHOCTH, NaTPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSIAKY, YETOBEKY TPYJa U CTaplIeMy IMOKOJECHUIO,
B3aMMHOTO YBa)XEHUs, OEpPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIEAHIO H
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY’KAIOIIEN CPELE.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHoro mpeaMera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYaOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHICKOro OOIIECTBa, pacCUIUpPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTUA B MPOILIECCE peain3allii OCHOBHBIX HaIpPaBICHUIN
BOCIUTATEIbHOU AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOMN MO3ULIMU 00YUaIOIIErocsl KaK aKTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, yBa)KEHUE
3aKOHA M IIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3AHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TMO3HABATEIHHBIX 3a/1ad, BHITIOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMUMOCTH KOHCTPYKTHUBHOIO
B3aUMOJICHUCTBHUS JIIOJEH C pa3HbIMU YOCKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOIHEHUS
y4eOHBbIX, T[IO3HABATENIbHBIX M MCCIEAOBATEIbCKUX 3aJlad, YBaKUTEIbHOIO
OTHOIIIEHHS K MHEHUIO OIIMOHEHTOB MpH OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS



c(hopMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
IIaTPUOTHU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTHU IIEpEN]
Ponunoi, ropmoctu 3a cBOW KpaW, CBOK PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOT0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOAHOMY HACIEIUIO U MAMSTHUKAM IPUPOJIbI,
JNOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYEHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTr0 00IIIeCTBa;

uaeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIy)KeHHIO H 3amuTe (OTedyecTBa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JYXOBHBIX LICHHOCTENW POCCUNCKOrO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHMSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POJUTENSAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusIMu Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;

ITIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAXKEHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKOM JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHHMSA KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOJIY YU

NOHMMaHUE W peanus3alus 370pOBOro M 0Oe30macHoro oobpasza >KU3HU
(3mopoBOoe  THMTaHWE, COONIOICHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO M KOMIETEHTHOIO OTHOILIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MIOHMMAHUE LEHHOCTM NPaBWI HWHIWBUIYAIBHOTO M  KOJUIEKTHUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIUTAHMS:

TOTOBHOCTh K TPYlY, OCO3HAHUE IIEHHOCTH MacTEepCTBa, TPYA0JII00uE;



TOTOBHOCTh K AaKTUBHOM JESITEIHHOCTH TEXHOJIOTMYECKOW U COIMAIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITECIBLHO
BBITIOJIHATh TaKyI0 AESATEIbHOCTD;

UHTEpPEC K pa3iuuHbIM cepam npodeccuoHaIbHON AESTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaylield mnpodeccud U Peau30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEN KU3HU,

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH 11€J€CO00pa3HOE OTHOIIEHHE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHSI;

MOBBIIIIEHUE YPOBHS DKOJIOTUYECKOW KYJIbTYphl: MPUOOPETCHUE OIbITA
IUITAHUPOBAHUSI TIOCTYNIKOB M OIEHKM HX BO3MOXHBIX TOCHEACTBUN s
OKpYKaroIIeh Cpeibl;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa IKOJIOTMYEeCKUX MpoOjeM W MyTel ux
pernieHus;

CITOCOOHOCTh HCIIOJIB30BaTh NpHOOpeTaeMble NPU M3YYCHUH OUOJOTUH
3HAHWSI W YMEHHUS TMPU PEIICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
OPUPOJIONONIIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUS B MIPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHS B DJKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHochephl);

AKTUBHOE HENPUATHE JICMCTBUK, IPUHOCAIIMX BpEH  OKPYKArOIIEH
OPUPOJHON Cpele, YMEHHE NPOTrHO3UPOBATH HEOJIArONMPUSTHBIE IKOJOTUUECKHUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MIpEAOTBpaIaTh UX;

HaJIMYU€ PA3BUTOrO IKOJOTMYECKOTO MBIIICHHUS, YKOJIOTHYECKON KYIbTYPHI,
OIbITa JEeSATETbHOCTU AKOJIOTUYECKOI HaIPaBJIC€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUUYECKOUN JEATEIbHOCTH YKOJOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAJore
KYJIbTYP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YWTATENbCKON KYyJIbTYphl KakK CpeICTBa
B3aUMOJICHCTBUS MEXIY JIOJAbMU U MTO3HAHUS MUPA;

NMOHUMaHHE CrnenuUKd OHOJOTMM KaK HayKH, OCO3HaHHMs €€ poJiu B
dbopMUpPOBAaHUY PALMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHWUU IIETIOCTHOTO
NPENICTaBIICHU 00 OKpYKAIOIeM MHpPE KaK O €IUHCTBE MPHUPOJIbI, YEeIOBEKa U



oOlIecTBa, B IMO3HAHUM NTPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpPaHEHUsI IPUPOJITHOTO PAaBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OHOJIOTUU JIJISi COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHuss HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUI,  CIOCOOHBIX  pellaTh  PECypCHble  MPOOJEMbl  Pa3BUTHSA
YeJI0BEYECTBa, NIOMCKA MyTel BbIXOAa U3 INI0OATBHBIX IKOJOTMYECKUX MPoOsieM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJIOTMYECKUX 3HAaHUH B LEISIX
NOBBIIICHUST OOIIEH KYJIbTYpbl, €CTECTBEHHO-Hay4HOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHATILHOW T'PaMOTHOCTU oOydarommxcs, (GopmMupyeMon
IpY U3Y4EHUU OMOJIOTHH;

NOHMMaHUE CYIIHOCTH METOJIOB MO3HAHMsI, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HaHUS [UIsl aHalu3a |
OOBSICHEHHS SIBICHUU OKPYKAIOLIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JienaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (aKkTOB U
UMEIOIUXCS JaHHBIX C LEJBIO MOJYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJb30BaTh OWMOJIOTMYECKUE 3HAHMS AJIA
pelieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYALIUAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U HCCIIEA0BATENBCKYIO JEATENBHOCTh HHANBUYAIIBHO U B IPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO MU
caM0O0Opa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJOrMU B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeranpeaMmeTHble pe3yabTaTbl OCBOCHMsI yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuYUMBbIe JJs (OpMHpOBaHHS MHUPOBO33PEHUS OOYyHaAIOIIHUXCS
MEXTUCIUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHbIE MOHSATHUS, OTPaKAIOIINe
[IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa W CHenu(UKy METOJOB IO3HAHUS,
UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, sIBICHUE, MPOIIECC,
CHUCTEeMa, Hay4YHBIH (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCClieJIOBaHMEe,  HAONMIOJIEHWEe, W3MEpPEeHHe, OKCIEPUMEHT ©  JPYTuX),
yYHHUBEpCAIbHBIC ydUeOHbIe JeHCTBUS (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
pEryJATUBHEIE), o0ecreynBaroIme dbopmupoBaHue GyHKIIMOHATEHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YalIIHUXCs, CIOCOOHOCTh
o0yJaronuxcs UCTIOIH30BaTh OCBOCHHBIC MEXKTUCITUTUTHHAPHBIE,



MHUPOBO33PEHYECKHE 3HAHWA W YHUBEpCaldbHBIC y4deOHBIE JICHCTBUS B
MO3HABATEIHLHOM U COLUATBLHOMN MPAaKTUKE.

MeranpeaMeTHble pe3yNbTaTbl OCBOCHMSI IMPOrPAMMBbI CPEIHEro OOIIEro
00pa30oBaHus TOJIKHBI OTPaXXaTh:

Ogaanenne YHHBepPCAJIbLHbIMH yueOHBIMU MO3HABATEIbHBIMH
AeCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITENNFHO ~ (OPMYNHPOBaTH W aKTyalH3UpOBaTh  MpobIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUNA TPHUEMBI JIOTHUYECKOTO MBIIUICHUS
(aHayM3a, CUHTE3a, CPaBHEHMSI, KIIacCU(BUKAIIIHA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIICTATH WX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATH
CBSI3U C IPYTUMU MOHSATUSIMU);

ONpeAeNsITh LEIU JeATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHHS, COOTHOCUTD PE3yJbTaThl AEITEIbHOCTH C TIOCTABJICHHBIMU LENSAMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS sl OOBSICHEHUS (DAKTOB U SIBJICHUIA
KUBOU NPUPOJIBI;

CTPOUTH JIOTMYECKHE paCCYKIeHUs (MHIYKTUBHbBIC, JIEyKTUBHBIE, IO
aHaJIOTWM), BBIABISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PaCCMATPHUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

IPUMEHSTh CXEMHO-MO/IeNIbHbIE cpencTtBa A TIPENCTaBIICHUs
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4ae€MbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKKE  MPOTHBOPEUMHA  Pa3HOTO  pOJAa,  BBISIBICHHBIX B Pa3IUYHBIX
WH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IJIaH PEIICHUs] TMPOOJIeMbl C Y4E€TOM aHalu3a MMEIOIIUXCS
MaTepHUAIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B IEATEIHHOCTD, OLIEHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHWBATh PUCKH TOCIEICTBUN ACITEIbHOCTH;

KOOPJMHUPOBAThL M  BBIMNOJHATH paboOTy B  YCIOBHSIX  pEajbHOrO,
BUPTYAJIBHOTO M KOMOMHHUPOBAHHOT O B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIUJICHHUE MTPH PEIICHNN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKUE TeHCTBHUA:

BJIA/ICTh HABbIKAMH y4e€OHO-HMCCIEA0BATENbCKON U TPOCKTHON JIEATENbHOCTH,
HaBBIKAMHU  pa3pemieHus MpodJieM, CHOCOOHOCThIO ¥ TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOUCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIONIb30BaTh Pa3WYHbIE BUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWSI, €r0 HWHTEPIpPETalHH, MNPEeoOpa3OBaHUI0O M TPUMEHEHHIO B YUeOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPU CO3TaHUN YU€OHBIX M COITMATBHBIX MIPOEKTOB;



(dopMupoOBaTH HAYYHBIA THUI MBIIUICHUS, BIaeTh HAYYHOH TEPMUHOJIOTHCH,
KIIFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh W (HOpMyIuUpOBaTh COOCTBEHHBIE 3a/adyd B 00pa30BaTEILHOM
JESITENFHOCTU U )KU3HEHHBIX CUTYaIINAX;

BBISIBJISITH TIPUYMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaldu3WpoBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHMs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOUX YTBEP)KIICHHMIA, 3a/1aBaTh TApaMETPhl U KPUTEPUHU PEIICHHUS,

aHAIM3UPOBATh TONYYCHHBIE B XOJE€ pEUICHWs 3aJaud pe3yJbTaThl,
KPUTHYECKU OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

OCYIIIECTBIISITh IIEICHANIPABICHHBIN TOUCK TEPEeHOca CPEACTB M CIOCOOOB
NENCTBUS B MPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHUYECKYIO O0JacTh
KHU3HEICATEIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeil;

BBIIBUTATh HOBBIE UJEH, MpEIIaraTb OPUTMHAIbHBIE MOJAXOJbl M pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PEIICHMUS.

3) pa6ora c nunpopmanueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaIUu (TEKCTE y4eOHOTro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHBIX, B MHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO PAa3TUYHBIX BUAOB U (POPM MpeaCTaBICHUS, KPUTUYECKU OIEHUBAThH
€€ IOCTOBEPHOCTh U HETPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOIbI MPHU MOUCKE U
otOope Omonornyeckor MHGOpPMAIUU, HEOOXOIUMOM IJIsi BBITIOJHEHUS y4eOHBIX
3ajady;

npuoOpeTaTh OMNBIT HCIONB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3TUYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosorndeckor uHpopmaiuu (cxeMbl, rpaduKu, AUarpaMmbl, TaOIUIIbI, PUCYHKH
" Apyroe);

UCTOJIb30BaTh HAy4YHBIA $3BIK B KadeCTBE CpEACTBa MpH pabore ¢
OMOJOrMYeckod HMH(POpMalMe: MPUMEHATh XHMHYECKUE, (u3nyeckue u
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBI, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCMOJIb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CpENCTBa
HaTJISTHOCTH,



BJIQJCTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alUThl  WHGOpPMAIWH,
uHGOPMAIIMOHHON 6€30MacHOCTH TUYHOCTH.

OByajgeHne yHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JA€HCTBUSAMM:

1) oO1eHme:

OCYIIECTBIATH KOMMYHHUKAIIMK BO BCeX c(epax KM3HU, aKTUBHO YIaCTBOBATH
B JHMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMbl (yMEHHE 3a/J1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3HMIIMKA JPYTUX YIaCTHUKOB
JIMAJIora Uik JUCKYCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CHUTYyaIlUH,
YMETh CMSTYATh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHCTBHS, TTOHMUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAXKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU (hopme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO HM3JIaraTh CBOKO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI JIesITeIbHOCTD:

MOHUMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHUIYAJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMEHEHUS TPYNIOBBIX (OPM B3aUMOACHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUIA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJI0r0 YjeHa KOJICKTHUBA;

NPUHUMATh IEId  COBMECTHOM  JEATEIBHOCTH, OPTraHW30BBIBATH U
KOOPJMHUPOBATh JACUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH JACHCTBUM,
pacnpeneisaTh poiu ¢ y4€TOM MHEHUM YYaCTHHUKOB, OOCYXKIAaTh pPE3yIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa M KaXIOrO yYacTHHKA KOMaHIbI B
001Ul pe3ysbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npenjaraTh HOBBIE MPOEKTHI, OIICHUBATh HWJEH C TIO3WIUA HOBU3HHI,
OPUTUHAIBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYUIECTBJISATh TO3UTUBHOE CTPATETHUYECKOE IMOBEIECHUE B Pa3IUUYHBIX
CUTYaIMSIX, TPOSABIIATh TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OBJyajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMM eHCTBUSMMU:

1) camoopraHu3anusi:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHMUS IS BBISBICHUS MNpoOJIeM M UX
pElIeHHs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;



BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K YKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITETIPHO OCYILIECTBIIATH IO3HABATENIBHYIO NIESTENBHOCTD, BBISBIATH
npoOJIeMbl, CTaBUTh U (HOPMYJIIMPOBATH COOCTBEHHBIC 3a]ladyu B 00pa3oBaTEIbHON
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH pEHIEHUsT NpoOJeMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacCHIMPATh paMKH Y4€OHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEOUYTEHUN;

JieNiaTh OCO3HAHHBINA BHIOOpP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELLICHHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO HIUPOKOW HJPYAUIUU B
pPa3HBIX O00JIACTSAX 3HAHWM, IOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIAJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCMM Kak  OCO3HaHHUSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHM, UCIOJB30BaTh MPUEMBI PeICKCUU NJIs OLEHKH CUTYyalluHu, BbHIOOpa
BEPHOT'0 PEIICHUS;

yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS IO HUX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YyIbTAaTOB
JEATENbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

NpUHUMATH ce0sl, MIOHUMAasl CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYruX MpH aHAIN3€ Pe3yIbTaTOB
NEeATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYIHX HA OIMIHUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JIPYrOro YeI0BeKa.

IHPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynabTaThl ocBoeHus mporpamMmbl COO mo Ouoiorud Ha
0a30BOM ypOBHE BKIIFOUAIOT CHieupuIecKue s yaeOHoro npeamera «bromorusy»
HAy4HbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUN MO OCBOCHUIO, MHTEPIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUMN, BUIBI JAEATECILHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUSA U



NPUMEHEHUIO 3HAHWUW B Pa3jMYHbIX YUYEOHBIX CHUTYyallUiX, a TaKXE B peajbHBIX
KU3HEHHBIX CUTYaIMsIX, CBSI3aHHBIX ¢ Owuonorueil. B mporpamme mpenMerHbie
pe3ybTaThl MPECTaBICHBI M0 ToAaM 00yUYEeHHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJU OMOJOTHUU B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX U
3apyO€KHbIX yU€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
rPAaMOTHOCTH YEJIOBEKA JJISl PEIICHUS dKU3HEHHBIX 33/1a4;

YMEHHUE paCKphIBaTh COJep)KaHuE OUOIOTHYECKUX TEPMHUHOB U TOHSATHUHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB W TMpeBpallicHue
SHEPruMr), FOMEOoCcTa3 (caMoperyJssiius), ypOBHEBasi OpraHu3als KUBBIX CHUCTEM,
CaMOBOCTIPOU3BE/ICHHE (PEPOIYKIINS ), HACTEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJIsIpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTO0Opasusi u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensite rpaHUIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLIECCOB W SIBICHUI, OpraHu3anus U IMpPOBEACHUE
OMOJOTMYECKOrO0  3KCIIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX
pEe3yJAbTATOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATH CYIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M MPEBpAICHUS] SHEPIrUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 M JHEPreTUYecCKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOIO pa3BUTUS  OpraHumsma
(oHTOrEHE3);

yMEHUE MPUMEHSTh MOJTYyYEHHBbIE 3HAHUS I OOBSCHEHUS OMONOTMYECKUX
MIPOLECCOB U SIBIICHUU, JJISl NMPUHATUSA MPAKTUUYECKUX PEIICHUM B MOBCEIHEBHOU
KU3HA C LEIpl0 oOecnedyeHus: Oe30lacHOCTH CBOErO 3J0pOBbS M 3JI0POBbS
OKpPYXAIOIUX JI0JIEH, COOI0/IEHHsT HOPM IPaMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJHON Cpeae, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JOCTHKEHUI
COBPEMEHHOU ouonorun " OMOTEXHOIOT Ui TUISt palMOHAIBHOTO
IPUPOIOIOIB30BAHUS;



yMEHHE pemniaTh JJEMEHTAapHbIe TEHETHYECKHE 3ajJaud Ha MOHO- |
TUTHOPUAHOE CKpEIIMBaHWE, CIICTUICHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKpPEUTMBAHUS I TPECKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHbIE U MpPAaKTUYECKHE paldOoThl, COOMIOAATH
npaBWIa Mpu padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTUYECKH OIICHMUBAaTh ¥ HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJAEP)KAHMS, BKIIOYAIONIYI0 TICEBIOHAyYHBIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOM MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAHHI B OHOJIOTHUH,
MeAUITMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/laBaTh COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOIIEHUS,
00001112t OMOJIOrMYEcKyl0 UHPOPMAILMIO U3 HECKOIbKUX MCTOYHUKOB, FPAMOTHO
UCIIOJIb30BaTh OHATUIHBIN amnmapaT OMOJIOTHH.

[IpenmeTrHble pe3ynbTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUCKHUX U
3apyO€KHbIX yU€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEeHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaACKpBIBATh COJEpPKaHHE OHOJOTMYECKHX TEPMHHOB W TIOHSITHIA:
BU/I, TOMYJSALUSI, TEHOPOH, PBOIIOLHUS, ABWKYIINE CUIIbI ((DaKTOpPHI) IBOJIOINH,
PUCIIOCOOJICHHOCTh OPraHU3MOB, BHU000pa3oBaHUE, SKOJOTMYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, PEAYLEHTbl, LeNd MUTaHus,
AKOJIOTHUYECKas MUpaMuIa, OroreorneHos3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKUE Teopuu (PBOJIOIMOHHAsS Teopus Y.
JlapBuHa, CHUHTETHYECKash TEOpHsS OBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactsa K. M. bospa, uepenoBanusi riaBHBIX HalpaBiIeHUH U
nyteit aBomon A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIPEENISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHE BIIaJIETh METOJJaMU HAYYHOTO MMO3HAaHMs B OMOJIOTUU: HAOIIOIeHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUI, OpraHu3aius M MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHUE  THIOTE3bI,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCICAyEeMbIMH BEIIMYMHAMHU, OOBSCHEHHE IOYYSCHHBIX
pe3yNbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPU W 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJBI HA OCHOBAHUU TOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHIOB, TMONYJIAINHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,



OMOTeOIIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEIACTBECHHON
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUS SKOJIOIMYECKHX (PaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa SHEPrUM B DSKOCHUCTEMAX, AHTPOMOTCHHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB M OMOTCOXUMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE NPUMEHSATh MOJyYEHHbIC 3HAHUS AJsi OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUMN, IJISI MPUHITHS MPAKTUUYECKUX PEHICHUH B TOBCETHEBHOM
KU3HU C IETbl0 oOecredyeHuss Oe30MacHOCTH CBOETO 3I0POBbS M 3J0POBBSA
OKPY’KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karoieil
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHHI
COBpPEMEHHO OMOJIOTUH JIJISl pallMOHATLHOTO MPUPOAOIOIE30BAHNUS;

yMEHHUE peliaTh dJeMEHTapHble OMOJIOTMYECKUEe 3a/1aud, COCTABISATH CXEMBbI
NepeHoca BEIEeCTB U SHEPTUU B IKOCHUCTEMaXx (IIeTH MUTAHMUS ),

YMEHHE BBINOJHATH J1A0OpAaTOpPHBbIE M MPAKTHUYECKHE padOThl, COONIOAATH
npaBujia mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HUHPOPMAIHIO
OMOJIOTMYECKOT0  COJEP)KaHMSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHUKOB (CpPEeICTBa MAacCOBOW MHGOpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TIJO0AJbHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
0000m1as OMosoruyecKkyr0 MHGOPMAIUI0 U3 HECKOIbKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUIHBIN anmnapaT OMOJIOTUH.



11 KJIACC

KoauuecTBo yacos JIeKTPOHHBIE
HanmeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHOKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OpraisMbl i OKpYIOILas cpea > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo011ecTBa 1 SKOJIOTHIECKHE CUCTEMBI 9 httos://m.edsoo.ru/7f41ccT4
bubmuorexa [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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

11 KJIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
bu6nuorexa [IOK
3 Muipoososiors 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€MHMIIA BUJIA ¥ 3BOJIIOLMY.
4 JII:160pI;TopHI;51 pabota J]\T'e 1 1 0.5 brbmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EctectBennslit 0TO0p U ero Gpopmbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOTO XapaKTepa»
3 Hamnpasnenus u mytu 1 bubnnorexa [IOK

MaKpO3BOJJIOIHNH

https://m.edsoo.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

HeobOpatumocTs 3BOIIOIINN

Hcropust xu3Hu Ha 3eMiie U METObI

10 "
e€ U3y4eHUst
11 I'unore3sl MPOUCXOKIACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6
PazButue xu3HM Ha 3emMIie 1o 3paM U bubnnoreka [JOK
12
nepuoaam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIbl HBOJIOLHMU
PACTUTENHLHOTO U KUBOTHOTO MHpA.
[TpaxTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edsoo0.ru/863ea48e
15 DBOJIOIMS YeTIOBEKa (aHTPOIIOTEeHE3) bubamorera LOK
https://m.edsoo.ru/863eac2c
16 JBxymue cuiibl (haxTophl) bubnmoreka [JOK
aHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa
18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
aJanTanyy YejJoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



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

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 Buoriieckie gakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
TIOTYJISIIIMIA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edso0.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edsoo0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

https://m.edsoo.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 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* buonorus / [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /ITog
pen. Ilaceunuka B.B., AxurionepHoe obmectBo «M31aTenbcTBoO
«[Ipocsemienue»

[Hudposas nadopatopust mo OUONOTUN YUEHUYECKas
Kommnekranms

MynbTUIATYHK:

- POBOM TATUUK BIAKHOCTHU

- nu(poBOI TaTUNK OCBEUIEHHOCTH

- ¢ poBoit gatunk pH

- tu(poBOI TATUMK TEeMIIEpATypPhl UCCIETYEMOM CPEIIbI
- nU(pOBOY AATUMK TEMIIEpaTypPbl OKPYKAIOIIEH CPeIbl
[udposas Buneokamepa

[Hudposoit mukpockon Levenhuk Rainbow 50 L
Hab6op nns onbitoB Levenhuk Rainbow K 50

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Kunun .M., IToanseB O.A., Mupomnunuenko [1.B. Iludposas naboparopust
TP no xumuu: yaeHndeckas: meronuueckue pekomenaanuu / JI.M. XKuuH,
O.A. IloBanses, I1.B. Mupomanuenko. — Mockga : [le JIubpu, 2023. — 92 c.

Kpartkoe pykoBoIcCTBO 110 9KCIUTYaTanuu 1udpoBoit madoparopun / A.1O.
yuxux, C.B. Xomenko, O.A. IToanses, . M. XKunmun, M.M. Cazonos, I1.B.
Mupomnnyenko.- Mocksa: Jle JIuopu, 2023.-72 c.

PykoBonctBo «MHTEpECHBIM MUKPOCKOIL. M3ydaeM MUKpOMHUD).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
bubmunoreka I1OK https://m.edsoo.ru/863e600a

[IporpammHoe oOecnieuenre K nudpoBoit naboparopun «Touka pocta» mo
ouonoruu OO0 «HayuHble pa3BieueHUs»

[TporpammHuoe obecnieuenne k Mukpockony Levenhuk Rainbow 50 L


https://m.edsoo.ru/863e600a

