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MNOACHUTEJJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IS OMpPEIEICHUS
MOJX0M0B K (OPMHUPOBAHUIO cofepkaHus ydyeOHoro mnpenmera «buonorus» coctaBuiIM:
koHrentyanbHbie nosiokenuss PI'OC COO o B3anMO0OyCIOBIECHHOCTH IIENIeH, COACpKAHUSA,
pe3yapTaroB oOyueHus W TpeOOBaHWU K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB, TIOJIOKEHUS 00
OOIUX LETSAX W MPUHITUIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPETHETO
obmiero o6OpazoBanmsi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O crenuduke
Ouwonoruu, €€ 3HAYCHWW B TIO3HAHWUU >KMBOW MPHUPOABI M OOECICYCHUU CYIIECTBOBAHUS
yenoBeueckoro oOmiectBa. CorlacHO Ha3BaHHBIM IOJIOKCHUSIM, OTPECICHBl OCHOBHBIE
(GYHKITUY TPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6monoruu Ja€T MpencTaBieHue O 1eTsAX, 00 001mel cTtpaTerun 00y4YeHus,
BOCIIUTAHUS M pa3BUTHs OOydYaIOIMIMXCS CpeacTBaMu ydeOHoro mpenmera «buomorusy,
ornpenessieT 00s3aTeNbHOe MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpelesieHue II0
paszenaM ¥ TeMaM, PEKOMEHIyeMYIO TMOCJIeI0BaTeIbHOCTh U3yUYCeHHsI yUeOHOTO MaTepuasa ¢
Y4ETOM MEKIPEIMETHBIX U BHYTPUTIPEAMETHBIX CBSA3EH, JIOTHKH 00pa30BaTeILHOTO MpoIecca,
BO3PACTHBIX 0COOEHHOCTEN 00yYarOIINXCSl.

B mporpamme 1m0 OWONOTHMH TakKe YUYWTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM WM TMPEAMETHBIM pe3yibTaraMm oOydeHus B (HOPMHPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIIBHON JESITEIbHOCTH/YICOHBIX NEHCTBUN 00ydYarOIIUXCS
M0 OCBOCHHIO COACPKAHMSI OMOIOTHYECKOTO OOPa30BAHHU.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHb) peaiu30BaH MPUHIIUI
MPEEMCTBEHHOCTH B W3yYCHWH OWOJIOTWH, Olarogaps 4YeMy B HEH MPOCMaTpHBACTCS
HAIPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBI3aHHBIX C (POPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33pPEHHUS, IIEHHOCTHBIX OPHUEHTAIMA JUYHOCTH, OSKOJOTHYECKOTO MBIILUICHNUS,
MPENCTAaBICHU O 37A0POBOM 00pa3e KU3HU U OEpPEKHBIM OTHOIICHHEM K OKPYXKaIoIIeh
npupomHoi cpene. [loatomy Hapsgy ¢ w3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHM, a TakKe
3HAHWA O CTPOEHUH JKUBBIX CHCTEM PA3HOTO pPaHTa M CYINTHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TMPOIIECCOB B MPOrpaMMe 1Mo OMOJIOTHH YASICHO BHUMAHNE MCTIOIb30BAHUIO TTOYYCHHBIX
3HAHWW B TIOBCEAHEBHOW JKWM3HW [UIS pEHICHUS TMPUKIAIHBIX 3a1ad, B TOM YHCIE:
npoQMIIAKTHKYA ~ HACJEACTBEHHBIX  3a00JICBaHMM  YEJIOBEKa,  MEAMKO-TEHETHYECKOTO
KOHCYJIBTUPOBAaHUSA, OOOCHOBAaHUS  JKOJOTWYECKH  IIeIeCOOOPAa3HOTO  TOBEIACHHUS B
OKpY>KaroIel MPUPOTHON Cpene, aHaIM3a BIWSHUS XO3SHCTBEHHOHN NEATEIHLHOCTH UYEOBEKa
Ha COCTOSTHUE MPUPOTHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. YCUJICHUE BHUMAHUS K TIPUKIATHON
HAIPaBJIICHHOCTH Yy4YeOHOro TmpeameTa «bHONOTHS» MPOAUKTOBAHO HEOOXOAMMOCTHIO
oOecriedeHus] YCIOBUH [JIi peNIeHUsS OJHOW W3 aKTyalIbHBIX 3aJad IIKOJIBHOTO
Ounonoruyeckoro oOpa3oBaHUs, KOTOpas Mpeanoiaraer (QopMupoBaHHE Yy OOyYarOIIUXCS
CIIOCOOHOCTH aJanTUPOBATHCI K M3MEHECHHUSM IUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHe cpemaHero oOmiero obpazoBaHHs 3aHMMaeT BakHoe MmecTo. OHa
obOecrnieunBaeT (GopMHUpPOBAHHE Yy OOYUYAIOMIMXCS MPEACTABICHUM O HAyYHOW KapTUHE MU,
pacmmpser W 0000maeT 3HAHUA O JKUBOW TpHpome, €€ OTIWYUTEIBHBIX TpPHU3HAKAX —
YPOBHEBOW OpraHM3ali M 3BOJIONUHU, CO3MAET YCIOBHUS JIA: TMO3HAHHUA 3aKOHOB JKUBOU
npuponabl, QGopMupoBaHUS (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370pPOBOTO U
0e30macHOro o0pasa >KM3HU, FKOJIOTHYECKOTO MBIILICHHS], IICHHOCTHOTO OTHOIIECHUS K KUBOM
IPUPOJIE U YEIIOBEKY.

bonpiioe 3HadeHWEe OWONOTHS HMMEET TaKXKe I PEIMICHUS BOCIUTATEIBHBIX U
pPa3BUBAIONIUX 3aJad CpEAHEro oOIero o00pa3oBaHUs, COLUUAIMU3ALUU  OOYyYaIOIINXCS.
Nzydyenune Owuomorumm oOecTieunBaeT yCIOBUS JUisi (DOPMUPOBAHMSI WHTEIUICKTYaJTbHBIX,
KOMMYHHKAITHOHHBIX U WH(POPMAITMOHHBIX HABBIKOB, ICTETUYCCKOU KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaluA OWOJIOTHYECKUX 3HAHWM C TMPEJCTABICHUSMH U3 APYTHX YYCOHBIX MPEIMETOB, B
JacTHOCTH, (u3ukW, XuMuu U Teorpaduu. Ha3BaHHBIE TOJOKEHUS O TpEIHA3HAYCHUU
y4aeOHOTO mpeameTa « bHoorusy COCTaBUIIM OCHOBY JJIsI OTIPECIICHHSI TIOAXO0J0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO CONEPIKaHMS, MPECTABICHHOTO B MPOTPaMMe 110 OMOJIOTHH.

OT60p conepxanusi yueOHoro npenmera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TO3UIUI KyJIbTYypOCOOOPAa3HOTO TMOAXOAA, B COOTBETCTBUM C KOTOPBIM OOyYaromiuecs
JOJKHBI OCBOWTH 3HAHWMSI W YMEHUS, 3HaYUMBbIC I (OPMHUPOBAHUS OOIIEH KyJIbTYpHI,



OMpENETSAIONINE aJeKBAaTHOE IIOBEJCHHUE YEJIIOBEKAa B OKPYXKAKOIIEH MPUPOIHOM Cpee,
BOCTpEOOBaHHbBIE B TIOBCEIHEBHOM KM3HHM U MPAKTUYECKOU JesiTenbHOoCTH. Ocoboe MecTo B
ATOM CHUCTEME 3HAHMM 3aHUMAKOT BJIEMEHTBHI COAEPKAHUs, KOTOPBIE CIyKaT OCHOBOM A
dbopMUpOBaHUST TIPEACTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHUpa U
[IEHHOCTHBIX OPHUEHTAIUAX JUYHOCTH, CHOCOOCTBYIONIUX TYMaHU3AIIUU OHOJIOTHYECKOTO
o0Opa3oBaHusI.

CTpyKTypupOBaHUE COJEpKaHHWs y4eOHOrO Marepuansa B TporpaMme Mo OUOIOTHH
OCYIIECTBJICHO C YUYETOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUHN 00 OTIIMYUTEIHHBIX 0COOCHHOCTSIX
JKMBOW MPUPOJBI, O €€ YPOBHEBOM OpPraHM3allMi W 3BOJIOLNHMH. B COOTBETCTBUU C 3TUM B
CTPYKType yueOHoro nipeaMera « buomorusy BbIIEICHBI CICAYIOINE COMEPKATeIbHbIC JTHHIH:
«buonorus kak Hayka. MeToapl HayqyHOTO MO3HaHUs, «KileTka kak Ouoorudeckasi cucteMay,
«OpranusM Kak ouosornueckas cuctemay, «CucreMa 1 MHOTOOOpa3rue OPraHudeCcKOTO MUPAy,
«IBOIIOLHS )KUBOM MTPUPOIBD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenr u3ydenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHUE
OOyYaromUMHUCS 3HAHUSAMHU O CTPYKTYpHO-(YHKIIMOHAIBHOW OpPraHU3alMHU YKUBBIX CHUCTEM
pPa3HOTO paHTa U MPUOOpPETEeHNEe YMEHUN UCTIONb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JEHCTBUN
B OTHOIIIEHUU OOBEKTOB KHBOU MPUPOJIBI U PEIICHHS PA3IMUHBIX KU3HCHHBIX TPOOJIEM.

JocTukeHue uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
00eCIeunBaEeTCs PELICHHEM CIEAYIOIIMX 3a/1a4:

OCBOCHHE OOYyYalOIMMHUCS CUCTEMbl 3HAHUU O OHOJIOTUYECKUX TEOPUSX, YUEHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBuiaxX, CIyKallUX OCHOBOM sl (pOPMHPOBAHUS
MpEACTaBICHUNA O €CTECTBEHHO-HAyYHOU KapTHUHE MHUpa, O METOJaX HAy4YHOro IO3HAHUS,
CTPOEHUHU, MHOTOOOpa3uu M OCOOEHHOCTSX KUBBIX CHUCTEM PA3HOIO YPOBHSI OpraHU3alluu,
BBIJJAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX UCCIEAOBAHUSAX B OMOJIOTUY;

dbopMupoBaHUE y OOYYArOIIMXCS TMO3HABATEIBHBIX, MHTECINIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B TMPOIECCe aHaln3a JAaHHBIX O MYTAX Pa3BUTHS B OWOJOTHH HAyYHBIX
B3IVISIZIOB, UAECH U MOJIXOJ0B K U3YUECHHIO dKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluu;

CTAQHOBJICHHE Yy OOydJarommxcsi OOIel KyIbTyphbl, (yHKIIMOHATBLHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHITH U OLICHUBATH SIBJICHUS OKPYKAIOLIETO MUpPa >KUBOM MPUPO/BI HA
OCHOBAaHUHU 3HAHUM U OMbITA, MOJTYUYEHHBIX IPU U3yYCHUU OUOJIOTUH;

dbopMupoBaHue y 00yYaAOMIMXCS YMEHHH WIJUTIOCTPUPOBATh 3HAYCHHE OWOIIOTHYECKUX
3HAHUW B MPAKTUYECKON JEATEIIbHOCTH YE€JIOBEKa, PA3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUI U arpoOMOTEXHOIOTUIA;

BOCITUTAHUE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOW TMPUPOIBI,
HEOOXOIUMOCTH OEpEeKHOr0 OTHOLICHWS K HeW, COONIONEHHUS STUYECKHX HOPM IpHU
MPOBEACHUN OMOJIOTUYECKUX UCCIIEI0BAHMIA;

OCO3HAHME IEHHOCTU OWOJIOTMYECKUX 3HAHUM ISl TIOBBIIIECHUSI YPOBHS SKOJIOTUUYECKOU
KYJIBTYpBbl, U151 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHHUSI;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHHUH B MOBCEIHEBHOM XW3HU JUISl OLICHKU
MOCJEACTBUN CBOEHM NESITENIHbHOCTH MO OTHOUIEHUIO K OKpY’Kawlled cpene, COOCTBEHHOMY
3I0pPOBBI0, 0OOCHOBAHKE U COONIOICHUE MEp TPOPUIAKTUKHU 3a007I€BaHUI.

B cucreme cpennero obuiero oopazoBanus «buonorus», nsydaemas Ha 6a30BOM YpOBHE,
ABIISIETCSL 00SA3aTEIBLHBIM YUEOHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEAMETHOW 00JacTu
«EcTecTBeHHO-HAyYHbIEC PEIMETHI».

st uzydenus: Ouonoruu Ha 0a30BOM YPOBHE CpeHEero o0iiero oopa3oBaHusi OTBOJUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 gac B Heaeno), B 11 kmacce — 34 yaca (1 gac B Heemio).



COAEPKXAHUE OBYYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTUMU
€CTECTBEHHBIMU HayKamH, (Quiocodueit, ITUKOM, dCTeTUKOM u mpaBoMm. Ponbs Ouonoruu B
dbopMHUpPOBAaHUYU COBPEMEHHOW HAYYHOU KapTUHBI Mupa. Cuctema OUOJIOrHYeCKUX HayK.

MeTtozapl MO3HAHUS KUBOM TPUPOBI (HAOIIOAECHUE, IKCIIEPUMEHT, OMMCaHUE, U3MEPEHUE,
KiIaccu(UKaIs, MOJICIMPOBAaHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX ).

JdeMoHcTpanuu:

[Toprpetsr: Y. lapsun, I. Mennens, H. K. Konsuos, Ixx. Yorcon u @. Kpux.

TaOmu1el U cxembl: «MeTobl TO3HAHUS KUBOW MPUPOJIBI.

JlaGopaTopHble M NPaKTH4YECKUE PA0OTHI:

[Ipaktnyeckas pabora Ne 1. «lcnonp3oBaHME pa3IUYHBIX METONOB MPU H3YYECHUHU
OMOIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cCTeMbI M UX OPraHU3alMsl.

Kusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouosioruu. Ominuue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU IPUPOJIBL.

CpoiicTBa OMoOcHUCTEM H HX pa3zHOOOpa3ue. YpOBHM OpraHu3aliuid OUOCHUCTEM:
MOJICKYJISIDHBIA,  KJIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIN, IOMYJISAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOChHEPHBIA.

JlemoHcTpanuu:

Tabmuiel 1 cxembl: «OCHOBHBIE TPU3HAKHU KU3HW», «YPOBHU OpraHU3alluUd KUBOU
PUPOIBI.

Oo6opynoBanue: Mmojeas Monekyiasl JJTHK.

Tema 3. XuMHn4eCKHil COCTAB M CTPOEHHE KJIETKH.

XUMHAYECKUN  COCTaB  KIETKH.  XHWMHUYECKHE  DJIEMEHTBH:  MaKpOdSJIEMEHTHI,
MHUKpPO3JI€MEHTHI. Bojia 1 MUHEpalibHbIE BEILIECTBA.

@yHKIMK BOABI U MHUHEpAJIbHBIX BEIIECTB B KieTke. llomnepxkaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne 0eIKoB. AMHHOKHCIOTHI — MOHOMEpPHI OekoB. HezameHnnmblie
U 3aMEHHMbBIC AMHUHOKHCIIOTBI. AMHWHOKHCIOTHBIH COCTaB. YPOBHHU CTPYKTYphI OEIKOBOI
MOJIEKYJIbl (TE€pBUYHAsA, BTOPUYHASI, TPETUYHAS U UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHUE
cBolcTBa OeIKOB. bronornueckre pyHKIIMNU OEIKOB.

depMeHThl — Ouonornveckue karanu3atopbl. CTpoeHue (QepMeHTa: aKTHBHBIA IEHTD,
cyoctparnas cnerupuunocts. Kodepmentsl. Burammubl. Otauums  (QepMEHTOB  OT
HEOPraHUYECKUX KaTaJau3aTopoB.

VYrneBobl: MOHOCaxXapubl (ITI0K03a, pudo3a U Je30Kcupud03a), nucaxapuibl (caxaposa,
JaKTO3a) W TOJUcaxapuabsl (Kpaxmals, TIHUKOTEH, IeJuTiono3a). buonormdyeckue GyHKIUAN
YIJIEBOJOB.

Jlunuael:  Tpurmunepunsl, (ocdomunuasl, crepounsl. [uapodunbHO-TUAPOGHOOHBIE
cBoiicTBa. buonornyeckue dynkimu munuaoB. CpaBHEHUE YITIEBOJOB, OCIKOB M JTUIMUIOB KaK
VCTOYHUKOB 3HEPTUMU.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykneotuabr — MOHOMEPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u ynkuuu JIHK. Crpoenne n dbynkuuu PHK. Buget PHK. AT®: ctpoenne u
byHKIUY.

[utonoruss — Hayka o kieTke. Kierounass teopusi — nmpuMep B3aUMOACHUCTBUS UACH U
($haKkTOB B HAYYHOM MMO3HAHUH. MEeTOIbI H3yUeHUS KICTKH.

Kietka kak nenoctHas xxuBasi cucteMa. OOIIMe TPU3HAKY KJIETOK: 3aMKHYTasi Hapy»Has
MeMOpana, monekyiasl JIHK kak reneTnueckuii anmapar, cuctema CHHTe3a Oelka.

Tunbel KIETOK: »yKapuOTHYeCKass W mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
mpoKapuoTHdeckor kieTku. Kiertounass creHka Oakrepuil. CTpoeHHE 3YKapHOTHUECKOUN
kJieTku. OCHOBHBIE OTJIMYUS PACTUTEIHHON, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHl KJIETOK — KJIETOYHAsl CTEHKA, TTIMKOKAIHMKC, MX (YHKIUH.
[Inazmatnaeckass MemOpaHa, €€ cBoiictBa W (QyHkuu. [luTomnasmMa u e€ opraHOWIBL.
OpnomemOpanubie  opraHowasl  knetku:  OIIC, ammapar  Tonbkm,  JTU30COMBEL.
[lonmyaBTOHOMHBIE  OpraHOMABl  KJIETKHA: MHUTOXOHJpUHW, IuiacTuibl. [IpoucxoxneHue



MUTOXOHJpUM ¥ mnactud. Buasl mnactua. HememOpaHHbIe OpraHoubl KIETKU: pUOOCOMBI,
KJICTOYHBI LEHTpP, LEHTPHUOJU, PECHUYKH, KIyTUKH. DYHKUMH OPraHOUJIOB KIIETKHU.
Bxirouenusi.

SAnpo — perynsaTopHslii eHTp KieTku. CTpoeHue sijapa: ajnepHas 00004Ka, Kaproria3ma,
XPOMAaTHUH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIETKE.

JeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. IlInelinen, P. Bupxos, x. YorcoHn, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenesieHMe XHMHYECKHX JJIEMEHTOB B HEKHUBOW MPUPOIE»,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEN.

Tabmumer u cxembl: «llepuonuyeckast TaOnuila XUMUYECKHX DIIEMEHTOBY», «CTpoeHue
MOJIEKYNbl  BOAbD», «buocunTtes Oenka», «CTpoeHue MoyeKkynbl Oenka», «CTtpoeHue
dbepmentay, «Hyxneunossie kucinotel. JIHK», «Ctpoenne monexynst AT®», «Crpoenue
DYKApUOTHYECKON KIETKW», «CTpO€HUE S>KUBOTHOM KIETKW», «CTpOEHUE pACTUTEIbHON
KIIETKN», «CTpOEHUE MPOKAPUOTHUECKON KIETKN», «CTpOCHHUE sapa KIETKW», «YIJIEBOABDY,
«JInouaery.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYIOBaHUE [JIsi MPOBEACHHS HAOIIOACHUIM,
U3MEpPEHUH, HKCIIEPUMEHTOB, MUKPOTIPENapaTbl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepUATbHBIX
KJIETOK.

JlabopaTopHble n MpaKkTHYeCKHe PadOThI:

Jlaboparopnas padora Ne 1. «l3ydeHune KaraliuTUYeCcKOl aKTUBHOCTH (PEPMEHTOB (Ha
MIpUMEpEe aMHJIa3bl UIIH KaTanasbl).

Jlaboparopnas pabora Ne 2. «M3ydyeHue cTpoeHUs KJIETOK PACTEHUM, >KUBOTHBIX U
OaKkTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNaparax U UxX OMHUCaAHUE.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. AcCUMWIAIUS (IJIACTUYECKU OOMEH) W
JTUCCUMUJIIATIUS (PHEPreTUYECKUii 0OOMEH) — JIB€ CTOPOHBI €IMHOTrO MpoIlecca MeTadosn3Ma.
Posnb 3aK0HOB COXpaHEeHUs BEIIECTB U YHEPTUU B MOHUMAHUU METa00IM3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOdHBIA U rerepoTpodHsbiii. Ponb dhepmenToB B 0OMeHe
BEILIECTB U NIPEBPAILLCHUN SJHEPTUU B KIIETKE.

®orocunte3. CBetoBas W TeMmHOBas (a3bl ¢GoTocuHTe3a. Peakuuu QoTocuHTE3A.
DddexktuBHOCTh (oTOCHMHTE3a. 3HaueHHWe (OTOCHMHTE3a JUI JKM3HU Ha 3emue. BiusHwue
yCJIOBHM cpebl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIECHUSI €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XemocuHTe3. XEMOCHHTE3UPYIOIMKe OaKTepuu. 3HAYCHUE XEMOCHHTE3a JUIS JKM3HH Ha
3emue.

DHepreTuueckuii oOMeH B KieTke. PacmienieHue BEMIECTB, BBIJICICHUE W
aKKyMYJHUPOBAHHUE YHEPTUU B KJIETKE. DTarbl SJHEPreTHIecKoro oomeHna. [mkonus. bpoxenue
u ero Buabl. KuciaopomHoe OKHCIEHHE, WIM KIETOYHOE JbiXxaHue. OKUCIUTENbHOE
bochopunmupoBanne. IHPEKTUBHOCTD SHEPTETUICCKOTO OOMEHa.

Peakimuu marpuunoro cuHTe3a. lenermueckas wundopmanusa u JHK. Peammzarus
TeHeTHYeCKOW MH(pOpManuu B KJIEeTKe. | eHeTuueCcKuil Ko M ero cBoucTBa. TpaHCKpUMIIUs —
matpuunblii cuaTe3 PHK. Tpancnsnus — 6uocunTes 6enka. Jramnbl Tpancasnuu. KogupoBanue
aMUHOKHUCIOT. Ponb pubocom B GnocuHTE3€e Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust oTtkpeitus BupycoB (. .
WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bonme3sHnn  pacreHuid, KUBOTHBIX W  YEJIOBEKA, BbI3BIBAEMBIE BHpycamu. Bupyc
ummyHonedumura yenoBeka (BUY) — Bo3Oymurens CIIMJla. OO6parHas TpaHCKpHUIIINSA,
peBeprasza u unTerpasa. [Ipodunaktuka pacnpocTpaHeHHUsI BUPYCHBIX 3a00JICBaHHI.

JleMoHcTpanuu:

[Toprpetsi: H. K. Konbuos, [. N. UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunbl  nuranus», «Merabomu3am»,  «MHTOXOHIPHUL,
«HepreTudeckuii oOMeny», «Xmoportacty, «®orocunresy, «Ctpoenue JTHK», «Ctpoenue u
dbyHkimonupoBanue reHa», «CuHre3 Oenka», «lenHermueckuii xom», «Bupychm,
«bakrepunodarn», «Crpoenune u ku3HeHHbIM T1ukia Bupyca CIIW]la, Oaxrepuodaray,
«Pemnmukanus JTHK».



O6opynoBanue: monenu-anmiukanun «Yasoenue JJHK u Tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKu», Mosenb cTpykrypsl JJHK.

Tema 5. PasMHOKeHMe M MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KineTtounslif UK, WM >KU3HEHHBIM 1ukn kietku. MuTepdaza u mutos. Ilponecchl,
nporekaromue B uatepdase. Permmkanusa — peakius marpuydoro cunte3a JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapUOTHM. JUITOMIHBIN M TarjIoWJIHBIA XPOMOCOMHBIC
HaOopel. Xpomaruabl. [{lutonornueckue 0CHOBBI Pa3MHOKEHUSI M MHIUBUTYAIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue kierkn — muto3. Cragum muroza. Ilpomecchl, MpOUCXOIAIIME HA Pa3HbBIX
CTaausAX MUTO3a. BUOJIIOrM4eCKUil CMBICT MUTO3a.

[Iporpammupyemasi rubenb KJIETKHU — arornTo3.

@®opmMbl  pa3MHOXKEHMsSI OpraHu3moB: Oecronoe W 1mojoBoe. Buabl Oecmosoro
Pa3MHOKEHHUS: JICJICHHE HaJBOE, MOYKOBAHHUE OJHO- U MHOTOKJIETOUHBIX, CIIOPOOOpPa30OBaHUE,
BETETaTUBHOE pa3MHOkeHUE. VICKyCCTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIINYHUS OT OECIIOJNIOTO.

Meiio3. Craauu meiiosa. IIpomeccel, npoucxoadiine Ha craguax Meios3a. IloBenenue
XpoMocoM B Meiio3e. KpoccuHroBep. bruonornueckuii CMbICII U 3HAYEHHE MEN03a.

["ameTorenes — mporecc 00pa3oBaHuUs MOJOBBIX KJIETOK y KUBOTHBIX. [10JI0OBBIE JKeIe3bI:
CEMEHHUKH U ssudHuKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK — raMeT (CIepMaTo30MU/,
AUIIEKIIeTKa) — chepMaroreHe3 u oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKIETOK U
cnepmaro3onioB. OmiogorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHSL y TO3BOHOYHBIX JKMBOTHBIX: JIPOOJICHHE, TacCTPYJISIIHS,
opra"orenes. IloctamOpuoHansHOE pa3BuTHE. TUMBI MOCTAIMOPUOHAIBHOTO PA3BUTHUS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOTO PACTEHHUSI: CTPOEHUE CEMEHU, CTAIUU
pa3BUTHSL.

JlemoHcTpanuu:

Tabmuier 1 cxembl: «@OPMBI Pa3MHOXKEHUSI OPTaHU3MOBY, «J{BOMHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOE pa3sMHOXKEHUE pacTeHUW», «JleleHue KieTku
OakTepuit», «CTpoeHne MOJOBBIX KIETOK», «CTpoeHue XpOMOCOMBD», «KIIeTOuHBIN UKD,
«Permukanus JJTHK», «Muto3», «Menos», «lIpsamoe u Henpsimoe pa3Butue», «I amerorenes y
MJIEKOITUTAIONIUX U Yell0OBeKa», « OCHOBHBIE CTAAMU OHTOTEHE3a.

OO6opynoBaHHe: MHUKPOCKOI, MHUKporpenaparsl «CrnepmMaro30u/ibl MJIEKOMUTAIOIIETOY,
«SlinekneTka MIIEKONUTAarMero», «KapuoknHe3 B KIETKax KOpPELIKa JyKa», MarHUTHas
MojIeNIb-anmuInKaIus «Jlenenue kinetkn», monens JJHK, momens MeTada3zHo XpOMOCOMBI.

JlabopaTopHble n MpaKTHYEeCKHE PA0OTHI:

Jlaboparopnas pabota Ne 3. «Habmtonenre MuTo3a B KJI€TKaX KOHUYMKA KOPEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnaparax».

JlaGoparoprnass pabora Ne 4. «M3yueHHe CTpOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKPOITPENAPATAX).

Tema 6. HacieACTBEeHHOCTh M1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHeTuku. lcropus pas3Buths reHeTUkW. Ponp muronorun u
SMOpPUOJIOTUM B CTAHOBJICEHWW TEHETUKH. BKIan pPOCCHUUCKUX U 3apyOCKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeEToApl TEHETHKH (TUOPHUIOIOTHYECKUAN, IUTOTCHETUYCCKUM,
MOJIEKYJISIPHO-TeHETH4EeCKHi1). OCHOBHbIE T€HETUYECKUE MOHATHUS. [eHeTHuecKass CUMBOJIMKA,
HCIIOJIb3yeMas B CXEMaxX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH  HACJIEIOBAaHUSI  MPU3HAKOB, YycTaHOBIeHHble [. Mennaenem.
MonorubpuaHoe CKpemuyBaHue. 3aKOH €IMHOOOpa3usi THUOPHIOB TMEPBOTO IOKOJCHUS.
[IpaBuiio JOMUHUpPOBaHMS. 3aKOH PACIICIUICHUS TMPU3HAKOB. [MIOTE3a YHMCTOTHI TaMeT.
[TonHOE M HEMOJIIHOE JOMUHHUPOBAHUE.

JuruOpugHoe CKpemmBaHWE. 3aKOH HE3aBUCUMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JAUTHOPHUIHOTO CKpPEIIMBaHMS. AHAIM3UPYIOIIEE CKpEIIMBAHUE.
Hcronb30BaHme aHATM3UPYIOMIETO CKPEITUBAHUS JUTsI OTIPEICIICHUS TEHOTHIIa OCOOH.

CuernenHoe HacnenoBanue npu3HakoB. Pabora T. Moprana mo CIETUICHHOMY
HACJIEIOBAHUIO TeHOB. HapylieHne cuemnieHus reHoB B PE3yJIbTaTe KPOCCUHIOBEPA.



XpoMOCOMHasi TEOPUSI HACIEACTBEHHOCTH. | eHETHYECKUE KapTHI.

['eneTuka nosa. XpoMOCOMHOE ONPENEIICHUE O0J1a. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
[oMoraMeTHble U reTeporaMmeTHble OopraHu3Mbl. HacnemoBanue NpU3HAKOB, CUEIJICHHBIX C
MIOJIOM.

N3meHunBOCTh. BuIbl HM3MEHUYMBOCTH: HEHACIEACTBEHHAs WM HACIEICTBEHHasA. Poiib
Cpeabl B HEHACJENCTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAM(PUKAIIMOHHON
M3MEHYMBOCTU. BapuanmoHHbI psin U BapuanvoHHas KpuBas. Hopma peakuuu mnpu3Haka.
KonnuecTBEeHHbIE W  KaueCTBEHHbIE TMpPU3HAKM M KX HopMma peaknuu. CBoiicTBa
MOJIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnenctBenHasi, M reHOTUIIMYECKAs, UBMEHUYMBOCTh. KOMOMHATUBHAS U3MEHYUBOCTD.
Meiio3 W MOJOBOM TMpoIecC — OCHOBA KOMOWMHATUBHOW W3MEHYMBOCTH. MyTalOHHAs
u3MeHunBOoCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeéHOMHbIe. YacTtoTa u
NpPUYUHBI MyTaluid. MyTarensbie (pakTopbl. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIEICTBEHHON
n3MenunuBoctu H. M. BaBuioga.

BHesinepHast HaciIeCTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuorun dyenoBeka. OCHOBHbIE METOABl T€HETHUKH YEIOBEKA:
TeHEAIOTMYECKUN, ONM3HENOBBIM, IUTOTCHETUYECKUM, OUOXMMHYECKUN, MOJIEKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE OIpEAEICHUE TE€HOTUIA: MOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITMPOBAaHUE, B TOM uuciie ¢ rnmomoiisio [11[P-ananmmn3a. HacnencTBenHsie 3a0oeBaHus
YyelioBeKa: TeHHble Ooyie3Hu, OOJE3HM C HACIEACTBEHHOM MPEeapacroiokKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. Comarnueckue W TeHepaTuBHbie MyTanuu. CTBOJIOBBIE KIIETKHU.
[IpunHIIMTIEI 310pOBOTO 00pa3a )KU3HU, JTUATHOCTUKH, TPODUIAKTUKY U JICUYECHUSI TeHETHUYECKUX
Oone3Hell. Menuko-TeHeTUYeCcKoe KOHCYIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TeHETUKU B
MPEOTBPAIICHUN U JICUCHUU TeHETHUECKUX 3a00JI€BaHUI YEIOBEKa.

JlemoHcTpanuu:

[Toptpetsi: I. Mennens, T. Mopran, I. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabmuiel 1 cxeMbl: « MOHOTHOPHUIHOE CKPEIIMBAHUE M €T0 IIUTOTCHETUYECKasi OCHOBaY,
«3aKOH pacUEIVIEHUsT W €ro IUTOTCHETHUYECKass OCHOBa», «3aKOH YHUCTOTbI TaMET»,
«Iurnbpunnoe ckpemmBanue», «lluTororndeckre OCHOBBI AUTMOPHUIHOTO CKPEIIMBAHUSY,
«Meio3y», «BzaumonencTBrue aielbHbIX TEHOBY, «] €HETUYECKHE KapThl PACTEHUM, )KUBOTHBIX
U 4yenoBekay, «[eHeTnka mosna», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLUEILUIEHHOTO C IOJIOMY,
«Kapuotunel delmoBeKa W JKMBOTHBIX», «BHIbI H3MeHYHMBOCTH», «MonudukammoHHas
W3MEHUYMBOCTHY», «HacnenoBanue pesyc-gakropa», «[eHeTHKa rpymin KpoBu», «MyTalnoHHas
VU3MEHUYHUBOCTDY.

O6opynoBanue: Mojaenu-anIuMKauu «MoHorubpuaHoe ckpemmBaHuey, «HemomHoe
JOMUHHpOBaHUey», «lurubpuanoe ckpemmBanue», «llepexkp&ct XpomMocom», MHKPOCKOI U
Mukponpenapar «Jpo3zoduna» (Hopma, myTaiuu GopMbl KPbUTLEB  OKPACKH Teja), repOapuit
«l'opox moCceBHOM.

JlabopaTopHble n MpaKTHYeCKHe PA0OTHI:

Jlaboparopnas pabora Ne 5. «3yueHue pe3yabTaToB MOHOTUOPHIHOTO U JUTUOPHUIHOTO
CKpENIMBaHUS y IP030( Il HAa TOTOBBIX MUKpOIIpEraparaxy.

Jlaboparopnas padota Ne 6. «M3yuenne moauduKarmoOHHON U3MEHYUBOCTH, TIOCTPOCHUE
BAPUALMOHHOIO PsiZia U BAPUALMOHHON KPUBOW».

Jlaboparoprass pabGora Ne 7. «Anamu3 wmyrtamuii y Apo3oduibl Ha TOTOBBIX
MUKpOTpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHue U aHAIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexunsi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cernekuys Kak HayKa U Mpouecc. 3apoxkaeHue celieKuuu 1 goMectukanus. Yuenue H. 1.
BaBmioBa 0 1EHTpax MPOUCXOXKIACHUS M MHOTOO0Opa3usi KyJIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXOXKICHHS JOMAIIIHUX XKUBOTHBIX. COPT, MOpOJIa, ITAMM.

CoBpeMeHHBbIE METOJIbI CeJeKIMU. MacCOBBIA M WHIANBUIYAITbHBIN OTOOPHI B CENEKIINH
pacTeHuil 1 )XKUBOTHBIX. OTIeHKa YKCTEphepa. bIM3KopoaCcTBEHHOE CKpENTUBaHNEe — WHOPHIVHT.
Yucras nmaMsa. CKpelmyMBaHWE YHCTHIX JIMHUHA. [erepo3uc, wim THOpPUAHAS CHIA.
Heponcteennoe ckpemniuBanue — aytopuaunr. OtnanéHHas tuOpuausanus u € YCIexu.
HcKycCcTBEHHBIM MyTareHe3 W IMOJYyYEHUE MOJUIUIONAOB. JIOCTHIKEHUSI CENEKIMU PACTEHUU,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosorusa Kak OTpacib NPOU3BOACTBA. [ €HHAs HMHXEHEpHUsl. ITambl CO3IaHUS
pexomOuHanTHor JIHK um TpancreHHbsix opranusmoB. Kiierounas umxkeHepus. Kierounsle
KYJIBTYPBI. MUKpOKIOHAIBHOE Pa3MHOXEHUE pacTeHUM. KnonupoBanue
BBICOKOIIPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OJKOJOTMYECKHE U ITUYECKHUE
npo6aemMbl. MO — reHeTnyecku MoaUGUIIMPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I". JI. Kapnieuenko, M. ®@. lBanoB.

Ta6JIHHLI U cxembl: kKapta «LIeHTpbl TPOUCXOXKACHUS U MHOF006pa31/IH KYJIBTYPHBIX
pactenuit», «Ilopoasl JOMAITHUX )KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHUu», «OTnanéHHas
rubpunmzanus», «Paborel akamemuka M. @. Hpanoman, «llomummongus», «OOBEKTHI
onorexHosiorun», «Kierounple KyabTyphl U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC
T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKHM IIJIOIOB M KOPHEIIONOB JMKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M NIPaKTH4YECKUE PA0OTHI:

Okckypeusi «OCHOBHBIE METONIBI U JIOCTHUKEHUS CEJICKIMM PAaCTCHUN W JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO0 (epMy, COPTOUCTIBITATCIIbHBIA y4acTOK, B TEIJIMYHOE
XO03SICTBO, JTAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. IBoOMOHHAS OMOJTIOTHS.

[IpeanochUIKu BO3ZHUKHOBEHUSI ABOJIIOLMOHHOW TEOPUHU. DBOIIOLIMOHHAS TEOpUS U €€
MeCTO B OMooruu. BiausiHue sBOMIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTUX HayK.

CBugerenscTBa 3BOIONMU. [lameoHTomornMueckue: MOCIENOBATENbHOCTh MOSBICHUS
BUJIOB B TAJICOHTOJIOTMUECKON JeTomnucH, mnepexonubie (opmbl. buoreorpaduueckue:
CXOJICTBO ¥ paznuuue ¢ayH u (aop MaTepuKkoB U OCTPOBOB.

OMOpPHONOTUYECKHUE: CXOACTBA U PA3IU4Msi SMOPHOHOB PAa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTHYHbIC, AHAJIOTHUYHbIC, PYAHUMEHTAPHBIE OPTaHBbI,
araBuU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJACTBO MEXAaHHW3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OTUYECKUX MyTEeH Y BCEX OPraHU3MOB.

OpomronmonHass Teopust Y. JlapBuHa. IlpeanochUlKM BO3HUKHOBEHHS JTapBHHHU3MA.
JIBwkymue Cwibl SBOMIONMKA  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TpHU
OTPAaHUYECHHOCTH PECYpPCOB, HEOIpeAeNEéHHas H3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTEeCTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bosonuu (CTI) u €€ 0OCHOBHBIE MOJOKEHUS.

MukposBomtorus. [lonmynsnus Kak eIMHUIA BUIa U SBOJTIOLNH.

JIBrokymue cuibl ((hakTOphl) HBOJIONUHU BUIOB B MpUpoje. MyTallMOHHBIM MPOIECC U
KOMOWHATUBHAs WM3MEHYHMBOCTh. [lOMynslMOHHBIE BOJHBI U Japeiid rTeHoB. M3omsamus u
MUTpaIus.

EctecTBeHHbIll 0TOOp — Hampamistonuii ¢gakrop sBomtonuu. DopMbl €CTECTBEHHOTO
orbopa.

[TprcnocoOIeHHOCTh OPTaHU3MOB KaK pe3ysbTaT 3Bojtonun. [IpumMepsl npucmnocobaeHu
y Opranu3mMoB. ApoMOp(O3bl U UU0ATATITAIIAH.

Bun u BumoobOpazoBanme. Kpurepuu Buma. OcHOBHbIE (OPMBI BHA000pa30BAHMS:
reorpaguueckoe, IKOJIOTUIECKOE.

Maxkpoossomonusi. @opmbl dBomIOIMN:  (prsIeTHYECKasl, TUBEPTEHTHAS, KOHBEPTCHTHAs,
napayuienbHas. HeoOparuMocTh 9BOTIONN.

[Ipoucxoxkaenne  OT  HECNEUHMAIM3UPOBAHHBIX  mpeakoB.  [Iporpeccupytoinas
crienuanu3anvs. AIanTUBHAs paydalysl.
JlemoHcTpaUu:

[Toprpersl: K. JIunneit, K. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap, D.
['exkens, @. Mromep, A. H. CeBepuios.

Tabmumer u  cxembl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpHOBI 3a CyIIECTBOBAHHUEY,
«EcrtectBennsiii  0oTO0p», «MHOroobpasue copToB pacTeHmi», «MHOroodpasue mopos
YKUBOTHBIX), «JTonmynsiuum», «MyTanmonHas W3MEHYHUBOCTbBY, «Apomopdo3b»,
«Manoananramuuny, «O0mas nereHepauus», «JBmxyiue cuibl 3Boiouny, «Kapra-cxema



MmapiupyTta nyremectsus Y. apsunay, «boprba 3a cymiectBoBanuey, «IIpucrnocobieHHOCTh
opranu3MoB», «['eorpaduyeckoe BuI000pa3oBaHue», « IKOJIOTUUECKOE BU000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IU4YHBIMU THUIIAMHU OKPACKH, HaOOp TIJIOIO0B
U cemsiH, Kkoyekuusi «lIpumepbl 3alIMTHBIX MPUCTIOCOOIECHUN Y JKMBOTHBIX», MOJEIb
«OCHOBHbBIEC HAMpaBICHUS JBOJIONUNY, O00bEMHas Mojenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX».

buoreorpadguueckas kapra Mupa, KoUeKIus «DOpMbl COXPaHHOCTH HMCKOMAEMbIX
YKUBOTHBIX U PAacCTEHHUI», Monenb anmukanus «llepexkpéct XxpoMocom», BIaXKHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYIIKW», MUKporpenapar «Jpo3oduna» (HOpMa,
MyTaIuu GOpMbI KPbUTLEB U OKPACKH TETIA).

JlaGopaTopHble M NPaKTH4YECKUE PA0OTHI:

Jlaboparopnas padora Ne 1. «CpaBHeHHE BUAOB 110 MOP(POIOTUYECKOMY KPUTEPHUION.

Jlaboparopuass pabora Ne 2. «OnucaHue MNpPUCIIOCOOIEHHOCTH OpraHm3mMa u eé
OTHOCHUTEJIIBHOTO XapaKTepa.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE )KU3HU Ha 3em.ie.

JloHayuyHble MpEICTaBICHUS O 3apOXKICHUM KU3HU. HayuHble rurnoTe3pl BOSHUKHOBEHUS
KU3HU Ha 3emsie: abuoreHe3 W maHcnepmus. XUMHUYecKas HBOMONMSA. AOMOTEHHBIN CHUHTE3
OpPraHWYECKHUX BEIIECTB W3 HEOPraHMYECKHUX. OKCIEPUMEHTAIbHOE TMOATBEPXKICHUE
XUMHYECKOH 3BoJOIMK. HauansHbIe 3Tansl Onogorudeckoi 3Bomonuu. I'unoreza PHK-mupa.
dopmupoBaHre MEMOPAHHBIX CTPYKTYP U BOSHUKHOBEHUE MPOTOKIETKHU. [IepBbie KIETKU U UX
sBomonust. DopMUpOBaHKE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pasutne xu3HM Ha 3emisie 1o 3paMm UM nepuomam. Karapxeil. Apxeiickas Hu
nporepo3oiickast dpbl. Ilaneosoiickast spa n e€ MEPUOABL: KeMOPHICKHIl, OPJOBHKCKHI,
CUJIYpUMCKUN, TEBOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKUIA.

Me3so030licKas 3pa U €€ NepUobl: TPUACOBBIMN, IOPCKUN, METOBOM.

KaiHo3olickast 3pa u €€ nepuo/ipl: MaJI€OreHOBBIN, HEOT€HOBbINM, AHTPOIIOT€HOBBIH.

XapakTepUCTUKA KIMMara U TeOJOTHMYECKHUX MpoueccoB. OCHOBHBIE ATallbl ABOJIOLUAH
PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W >KUBOTHBHIX. [losiBieHwme,
pacLBET U BEIMUPAHUE TPYII KUBBIX OPIraHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak OTpakeHHe 3BOJTIOLUU. OCHOBHBIE CUCTEMATUYECKUE
IPyIIIbl OPTaHU3MOB.

OBOJIOMS  YelIOBEKAa. AHTPOMNOJOTHs Kak Hayka. Pa3Burthe npencTtaBiIeHUN O
MPOUCXOXKJICHUN YelloBeKa. MeToapl H3ydeHHus aHTpomnoreHe3a. (CxoncTBa W pa3iuyuus
YeJI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JIBwkymme cunbl ((hakTopsl) aHTpororeHe3a. HacriencTBeHHas HW3MEHYUMBOCTh U
ecTeCTBeHHbIH oTOOp. OOIIecTBeHHBI 00pa3 JKU3HU, W3TOTOBJICHUE OPYyIUd Tpyaa,
MBIIUICHUE, PEYb.

OCHOBHbBIE€ CTaJIMM W BETBU SBOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UETOBEK YMEIbIH,
Yenosek mnpsaMoxomsamuii, YenoBek HeaHnepraibCkui, YenmoBek pasyMmublii. Haxonku
HCKOTIAeMBIX OCTATKOB, BPEeMsI CyIIIECTBOBAHMS, 00JIACTh PACTIPOCTPAHEHUS, 00bEM TOJIOBHOTO
Mo3Tra, 00pa3 KU3HU, OPYIAUSL.

YenmoBeueckre packl. OCHOBHBIE OOJIBIIME pachl: €BPOICOHIHAS (€Bpa3uiicKasi), HETpo-
aBcTpajougHasi (SKBaTopualibHasl), MOHTOJOHMJAHAs (a3uarcKo-aMepuKaHckas). Yeprbl
MPUCIIOCOOJICHHOCTH TIPEACTaBUTENIC YEJIOBEYECKHX pac K YCIOBHUSIM CYLIECTBOBAHUS.
EnnncTBO yenoseueckux pac. Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabmump! u cxembl: «Bo3nnkHoBeHHe COTHEUHON CHCTEMBI», «Pa3BUTHE OpraHHMYECKOro
mupa», «PacturenbHas kietkay, «KuBoTHas kieTka», «lIpokapuornueckas KiIeTKay,
«CoBpeMeHHasi cucTeMa OpraHu4eckoro Mupa», «CpaBHEHHME aHATOMHUYECKUX YEPT CTPOCHHUS
YeJI0OBEeKa M YeIOBEKOOOPa3HBIX 00€3biaH», «OCHOBHBIC MECTa MAJICOHTOIOTHUYECKUX HAXOOK
MPEJIKOB COBPEMEHHOIO 4YeJNOBeKa», «JlpeBHeumue moaw», «JpeBHue momu», «llepBbie
COBPEMEHHBIE TN, «UenoBeuecKkrue pach.

O6opynoBanue: wMymspku  «lIpoucxoxaenne demoBeka» (OOCTBI  aBCTPAIONUTEKA,
MUTEKAHTPOTIA, HEAHIePTAJIbIIa, KPOMAHBOHIIA), CICNKH WJIM N300paKeHUS KaMEHHBIX OpYIuit
NEepPBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEPhI, pyOmia, ckpebia), TeOXpOHOJIOTHYECKas TaOInIIa,
KOJIIEKIUSI «POPMbI COXPAHHOCTH UCKOTIAEMBIX KMBOTHBIX U PACTEHUI.

JlaGopaTopHble n MpakTHYeCKHe PAdOTHI:



[Ipaktuyeckas padora Ne 1. «3yueHne UCKomaeMbIX OCTATKOB PACTEHHUM U KUBOTHBIX B
KOJUTEKIIUSX).

DKCKypcus «IBOJIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeUeCKUM My3ei).

Tema 3. Opranusmsl 1 OKpYKaIIas cpena.

Okonorvsi Kak Hayka. 3aJadyd W pas3lenbl dIKOJOTUU. METOIbl SKOJIOTHYECKUX
UCCIeIOBaHUN. DKOJIOrMUYEeCKOe MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKa.

Cpenpl ~ oOWTaHUsi  OpPraHM3MOB:  BOJHAs, HA3€MHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruueckue ¢akropsbl. Kiaccudukanus skoigorudeckux (akTopoB: aOMOTHYECKHE,
OMoTHYEeCKHE U aHTpOTIOTeHHBIE. [leficTBHE SKOIOTHUECKUX (PAaKTOPOB HA OPraHU3MBI.

Abuorudeckne  GakTOpbl:  CBET, TeMIEparypa, BIAXKHOCTh.  DOTONEPUOIU3M.
[IpucnocoOnenust OpraHu3MoB K JEHCTBUIO a0UOTHYECKUX (aKTOpoB. bronornyeckue puTMsl.

buotnueckue dakropsl. Buasl OMOTHYECKMX  B3aUMOJACUCTBUM:  KOHKYpEHIIHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koonepaius, MyTyain3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAINU3M, HEWUTpaau3M. 3HaYeHUE OUOTHYECKUX
B3aMMOJICHCTBUMN /IS CYIIECTBOBAHUS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU mnomyasauud. OCHOBHBIE TOKAa3aTeNW MOMYJISIUU:
YHCIICHHOCTh, IIJIOTHOCTh, POXIA€MOCTh, CMEPTHOCTb, MPHUPOCT, Murpamnus. JluHamuka
YHUCIICHHOCTH TIOMYJISIUU U €€ PeryIsiiusl.

JlemoHcTpanuu:

[Toprpertsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkens.

Tabmuet 1 cxemsl: kapta «lIpupoausie 3061 3emitn», «Cpeibl 0OUTaHUSI OPTaHU3MOBY,
«Dotonepuonuzmy», «llomynsuum», «3aKOHOMEPHOCTH POCTa YHCICHHOCTU TMOMYJISIIUU
uHpy30pun-TyPenbkny, «lumespie menm.

JlabopaTopHble n NpaKkTHYeCKHEe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTEHUN W3 Pa3HBIX
MECT OOUTAHUS.

Jlaboparopnas padora Ne 4. « BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuyeckas padora Ne 2. «Ilojacuét MIOTHOCTH MOMYISIIINI pa3HbIX BUOB PACTCHUI.

Tema 4. Cool0uiecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CooOmiectBo  opranu3mMoB —  OuwomeHo3. CrTpykTypsl  OuolleHO3a:  BUIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (nuiieBas). Buasl-nomuHanThl. CBsi3U B OMOIIEHO3E.

Okonornueckue cuctembl (dKocuctembl). [loHaTHEe 00 3KOCHCTEME U OMOTEOIEHO3E.
OYHKIIMOHAIBHBIE KOMIIOHEHTBHI JKOCHUCTEMBI: TPOMYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopot BemiecTB M MOTOK PHEPTUU B IKOcHCTeME. Tpoduueckue (MHIEBbIC) YPOBHU
skocucTembl. [lumeBbie 1ienmu u cetu. OCHOBHBIE TOKa3aTeNM SKOCHUCTEMBI: Onomacca,
NPOAYKIUS. DKOJOTUYECKHE TUPAMUIbL: TPOAYKIIMH, YHCICHHOCTH, Ouomacchl. CBOHCTBa
HKOCHUCTEM: YCTOMYHBOCTH, CAMOPETYJISIus, pa3Butue. CyKieccus.

[IpupoaHble 3KOCUCTEMBI. JKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WIH
IIMPOKOJIMCTBEHHOTO JieCa.

AHTpOTIOTEHHBIE PKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. bruonornyeckoe u
XO3SIICTBEHHOE 3HAYEHHUE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue kak (aktop ycrounBoctu skocucteM. CoxpaHeHrne OMOIOTUYECKOTO
pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa Ouocdepsl.
’KuBoe BemecTBo u ero QyHkiuu. OcobeHHOCTH OMOChephl Kak I00aTbHON IKOCHCTEMBI.
JlnHamMu4eckoe paBHOBeCHE U oOpaTHas CBsI3b B Omocdepe.

KpyroBopoTsl BemiecTB M OMOTCOXMMUYECKHE IHMKIBI AJIEMEHTOB (YIepoja, a3oTa).
3oHanbHOCTH OHOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

YemoBeuectBo B Omocepe 3emimmn. AHTPONOreHHBIE H3MEHEHHS B Omocdepe.
[1oGanpHbBIE YKOJIOTMYECKHE TIPOOICMBI.

CocymecTBoBaHre mNpupoAsl W uyenoBedecTtBa. CoxpaHeHue OuopazHooOpasus Kak
OCHOBa ycTOHYMBOCTH Ouochepbl. OCHOBa palMOHATBHOTO YMPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCToib30BaHue. JloCTIKEeHNUSI OMOJIOTHH B OXpaHa IPUPOJIBI.

JleMmoHcTpanuu:

[Toprpetsi: A. Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.



Tabmuiet n cxemsbl: «Ilumessie nenu», «buoleHo3: coctaB u CTpyKTypay, «lIpuponnsie
coobmecTBay, «llenn nuranus», «IKonormyeckas nupamuaa», «buochepa U yegoBEK»,
«JKOoCHUCTEMAa HIMPOKOJMCTBEHHOIO Jieca», «IDKOCHUCTEMAa XBOMHOIO Jiecay, «bHOLEHO3
BOIOEMaA», «ArpoueHo3», «lIpuMepHble aHTPOINOTCHHBIE BO3ACHCTBUS Ha MPHUPOAY»,
«BaHelilline MCTOYHUKHU 3arpsA3HEHHS BO3/lyXa U TPYHTOBBIX Bom», «llouBa — BakHeilmias
coctaBisitonas  6uochepr»y, «Daktopel ngerpamanuu  mouBy», «llapHukoBBIT dPderTy,
«®DakTopsl PaAMOAKTHUBHOTO 3arps3HeHusi Ouocdepw», «OOmas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps», «KpyroBopor
yriepojia B 6uocgepe», «KpyroBopot a3ora B mpupoze».

ObopynoBaHue: MOZEb-alIUINKALIUS «Tunuunele OHMOIIEHO3bI», repbapuii
«PactutenbHbie  cooOmiecTBa», Kojulekuuu «buonenos», «Bpeautrenu — BaKHEUIIHUX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJABTYp», TepOapuu W KOJUICKIMU PACTeHUH H  >KUBOTHBIX,
NpUHAJIEKAINIME K pa3HbIM 3KOJIOTMYECKMM TpyIaM OJHOro Buiaa, KpacHas kHura
Poccuiickoit ®enepanun, H300paKEHUs] OXpaHSAEMBIX BHUJIOB PACTCHHMH | >KHUBOTHBIX.



IINTAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUWSA ITPOI'PAMMBI 110 BUOJIOI'MA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUS K pe3ylbraTaM OCBOCHUS
00y4aromuMHCs TIPOTPaMM CPETHEr0 00IIero 00pa3oBaHus: TUYHOCTHBIM, METANPEAMETHBIM H
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JIHMYHOCTHBIX PE3yJAbTaTOB OCBOEHHUS MpeaMera «buosiorus» BbIIEIEHBI
CIIEYIONIUE COCTABJSIONINE: OCO3HAHWE OOYYaIOMUMHCS POCCHMCKONW  T'PasKIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH W CaMOOIPEACIICHHUIO,
HaJU4he MOTHBAIMM K OOYyYECHHIO OWOJIOTHH, IICJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXKIeHU JINYHOCTH Ha OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMIINN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAaTHCS B
CBOCH JEATENbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, MPUCYLUIUMH CHUCTEME
Oumoyornyeckoro 00pa3oBaHUs, HAJIMYHUE IKOJIOTHYECKOTO MPABOCO3HAHUSA, CIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMmera «buoyorus» JOCTUraloTCs B €IUHCTBE
y4eOHON ¥ BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUUCKUMU
COIIMOKYJBTYPHBIMH, UCTOPUUYECKUMU U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSITHIMU B
oOIecTBe MpaBWIaMH U HOPMaMH TIOBEJIEHUS M CIIOCOOCTBYIOT TpOIleccamM CaMOIIO3HAHWS,
CaMOBOCHUTAHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULUM JTUYHOCTH, MMATPUOTU3MA,
YBOKEHUSI K 3aKOHY W IMPABOIMOPSIKY, YEJIOBEKY TpyJla U CTapUIEMy MOKOJEHHIO, B3AaUMHOIO
YBaXCHUS, OEpPeKHOTO  OTHOIICHUS K  KyJAbTYPHOMY  HACIEIUI0 W TPaJAHIHSIM
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuiickoit @enepannu, Ipupoie U OKPYKAIOLIEH Cpeae.

JIM9HOCTHBIE pe3yNIbTaThl OCBOCHUS y4eOHOTO mpeameTa « buomorusy AOmKHBI OTPaXaTh
TOTOBHOCTh U CITOCOOHOCTH 0OYYarOIIMXCSl PyKOBOACTBOBATHCSI CPOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM NEHHOCTHBIX OpPHEHTAllUid, TO3UTUBHBIX BHYTPEHHUX
yOeXKIEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
pacuIMpeHre KM3HEHHOTO OMbITa U OIbITA JIESITEIbHOCTU B MPOIIECCE pealu3alil OCHOBHBIX
HaIlpaBJIEHU BOCIIUTATEIBLHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCTIMTAHMS

C(hOPMUPOBAHHOCTh TPAXKJAHCKOM TMO3UIMKM  OOydYarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KE€HUE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JACSATEILHOCTU MPHU CO3MAHUU YUEOHBIX MTPOEKTOB,
pelIeHrnH YYeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHNN OMOIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAESATh COOCTBEHHYIO TIO3UIIMI0 MO OTHOLIEHUIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHUE YUYWUTHIBAaTh B  CBOUX JICUCTBUAX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOAEH C pa3HBIMU YOCKACHUSMHU, KyJbTYPHBIMUA IIEHHOCTSAMU U COLIMATIbLHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIIECCE COBMECTHOTO BBITIOJHEHUS YUYEOHBIX,
MO3HABATENbHBIX M MCCJIEAOBATENbCKUX 3a/1ady, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHIO
OMIMOHEHTOB MIPU 00CYKJICHUU CITIOPHBIX BOIMPOCOB OMOJIOTUYECKOTO CONCPIKAHMUS;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM AESATEILHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW WMJEHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapo[y, YyBCTBAa OTBETCTBEHHOCTH Iiepel PoamHOM, ropocTy 3a CBOM Kpau, CBOIO
Ponuny, cBOM A3bIK U KYJIBTYPY, IPOIILJIOE U HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuu;

IIECHHOCTHOE OTHOUIEHHWE K MPUPOJAHOMY HACIEAUI0O U MaMSTHUKAM MPUPOIBI,
JTOCTUXeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKUX Y4Y€HBIX B CTAHOBJICHHE U pPa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HAaYCHUsI OMOJIOTUU B MMO3HAHUU 3aKOHOB MPUPOJBI, B )KU3HU YEJIOBEKA
Y COBPEMEHHOTO 00ILIECTBA;



ujerHas  yOexXJEHHOCTh, TOTOBHOCTh K  CHykeHMr0o U 3aumure OtedecTna,
OTBETCTBEHHOCTb 32 €T0 CYIbOy;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSCH
Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOMYHUBOTO OY/IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU HAa OCHOBE
OCO3HAHHOTO MPHUHSATHUS [IEHHOCTEW CEeMENHOMN KU3HU B COOTBETCTBHUU C TPAAUIUAMHU HAPOIOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIIECHUE K MHpPY, BKIIIOUAs ICTETHKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIIECTBEHHBIX OTHOIIICHUN;

MMOHMMAHHUE YMOIIMOHATBLHOTO BO3JICHCTBUS AKUBOW MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE MPOSBISATH
Ka4eCTBa TBOPUYECKOW JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHUA, (OPMHPOBAHHUA  KYJALTYPbl 3I0pPOBbS |
3MOIMOHAJIBLHOTO 0JIATOMOJYYMS:

MOHUMAaHUE M peau3aIys 310POBOro U 6e30macHoro odpasa Ku3HH (30pOBOE MUTAHUE,
COONIOIEHNe TUTHEHNYECKUX MPABUII U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHSITHH U OTABIXA,
perymspHas (Qu3nyeckas aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOMICHUS K COOCTBEHHOMY (DM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYAIHHOTO W KOJJIEKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIUSIX, YTPOKAIOIINX 37I0POBbIO U KU3HU JIFOJIEH;

OCO3HAaHHME TOCJIEACTBUA U HENPUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJKOTOJIA,
HapKOTUKOB, KypEeHHUSI);

6) TPy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYAOTIO0HE;

TOTOBHOCTh K  AKTUBHOM  JEATEIIBHOCTH  TEXHOJOTMYECKOM W COLHUAIBHOMU
HaIPaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEILHO BBIMIOJIHSTH
TaKYyI0 JEATEIbHOCTD;

MHTEpPEC K pas3uyHbIM cdepam MpodheCCUOHANIBHON AEATEILHOCTH, YMEHHUE COBEPINATH
OCO3HaHHBIN BEIOOP OyayIieil mpodeccun v pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BaHUIO HA MPOTSIKCHUH BCEH
KU3HU;

7) IKOJIOrM4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11€JIECO00Pa3HOE OTHONIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CylLIEeCTBOBaHUS,

MOBBIIIEHUE YPOBHSI IKOJOTHMUECKON KYJIBTYphl: HNPHOOPETEHUE ONbITAa IUIAHUPOBAHUS
MOCTYIKOB U OI[EHKH UX BO3MOXXHBIX MOCIEACTBUM JIJI1 OKPYKAIOIIEH CPEeIbl;

OCO3HaHME MI00ALHOIO XapakTepa HKOJIOrMYeCKUX MPoOJieM U MyTeH UX pelieHus;

CIIOCOOHOCTH UCIOIB30BATh MPUOOPETAEMbIE TPU U3YUCHUU OMOJIOTMU 3HAHUS U YMEHUS
MpU pelIeHuu MpoOsieM, CBSI3aHHBIX C PAIMOHANBHBIM MPUPOJIONOJIb30BAHUEM (COOMIOEHNE
MpaBUJI MOBEACHUSI B MPUPOJIC, HAMPABICHHBIX HA COXPAHEHHWE PABHOBECHSI B IKOCUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Ouocdepsi);

AKTUBHOE HENPUSITUE JEUCTBUM, MPUHOCIIIMX Bpe OKpYKaloIIeH MNPUPOIHOU cpele,
YMEHHE TPOTHO3UPOBATH HEOJArOMPUSITHBIE HKOJIOTMYECKHUE MOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUM M NIPENOTBPAILATD UX;

HaJIMYUe Pa3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOM KYJIbTYPhI, OIMbITA
JEATEILHOCTH  DKOJIOTMYECKOM HaNpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOM M COIIMAJIbLHOM MpaKTHUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM ESITEILHOCTH IKOJIOTHYECKON HANIPaBIECHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKh U OOIIECTBEHHOW NPAKTUKW, OCHOBAHHOIO Ha Juajore KyJjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;



COBEPIIICHCTBOBAHUE SI3bIKOBOW M YATATEIBCKOW KYJIBTYPHI KaK CPEACTBA B3aUMOICHCTBHUS
MEXIy JIOAbMU U MIO3HAHUS MUDA;

MOHUMAaHue crenu@UKd OMOJOTUM KaK HAyKH, OCO3HaHWs €€ poiu B (HOPMHUPOBAHUU
PaIMOHAIIBHOTO HAYYHOTO MBIIUICHHSI, CO3JJaHUH [EJIOCTHOTO MPEACTABICHUS 00 OKPYKaroIIeM
MUpE KaK O €IUHCTBE TMPHUPOJAbI, YeIOBEKa U OOIIeCTBa, B TO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHu: Mpo0IeM COXpaHEeHUs PUPOTHOTO PABHOBECHSI;

yOXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJII COBPEMEHHOW IUBUIIM3AIMN: O00ECIICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CITIOCOOHBIX
pemath pecypcHbie TPOOIeMbl Pa3BUTHS YEJIOBEUECTBA, TIOUCKA MyTEeH BBIX0O/IA U3 TIIOOATBHBIX
AKOJIOTUYECKUX MPOOIeM B 00eCIIeUeHHS TIEPeXoia K YCTOMYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
MCITOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJTYYEHUU OMOJOTHYCCKUX 3HAHWM B IIEJISIX MOBBIMICHUS OOIICH
KyJBTYPBI, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOW dYacTh (PYHKIIMOHAIBLHON
IPaMOTHOCTH O0y4aromuxcsi, opMupyemMoit mpu n3y4eHun OUOIOTuy;

MOHUMAaHUE CYIIHOCTH METOJOB TO3HAHUS, HWCIIONB3yeMbIX B E€CTECTBCHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TMOJy4aeMble 3HAHUSA Il aHaIW3a W OOBSCHEHUS SIBICHHMA
OKPYKAIOIEero MuUpa M TPOUCXOAAIINX B HEM H3MEHEHUU, yMEHHE JeliaTh 00O0CHOBaHHBIE
3aKJIIOYCHHUS] HA OCHOBE HAyYHBIX (DAKTOB W HMMEIONIMXCA JAHHBIX C IICNBbI0 TMONTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCITOJIb30BaTh OHOJIOTHUECKUE 3HAHWS 71l PEIICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOU NESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb ¥ CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30OBaHHIO M CaMOOOPa3OBaHHIO, K
AKTUBHOMY TIOJYYE€HUIO HOBBIX 3HAHWA MO OHOJOTMM B COOTBETCTBHHM C JKHU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHbIE pe3yJIbTaTbl OCBOEHUS Y4EOHOro mpenMera «buolorusy BKIHOYAOT:
3HAYMMBbIE 1 (OPMUPOBAHHUS MHUPOBO33PEHHUS OOYYaAOIIUXCS  MEXAUCIUIUIMHAPHBIE
(MexxnpeaMeTHble) OOILEeHAyYHbIE MOHSATHS, OTPAKAIONIME LETOCTHOCTh HAYYHOM KapTHUHBI
MHUpa U CleUU(PHUKYy METOIOB MO3HAHUS, MCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO,
SHEpPrus, SIBJICHHUE, MPOLIECC, CUCTEMA, HAyYHbIH (PaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIEAOBaHME, HAONIOJEHUE, W3MEPEHHE, OHKCIEPUMEHT U JpYyrux),
yYHUBEpCalbHbIC y4eOHBIC NEHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHHKATUBHBIE, PETYIATHUBHEIC),
obOecnieunBaromue  (popmupoBanue  (QYHKIIMOHATBLHONW  TPAaMOTHOCTHU U COLMAJIBHOMN
KOMIIETEHIIMM  OOYy4alollUXCsl, CHOCOOHOCTh OOyYaroluXcs HCIOJb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMS M YHUBEpPCAJbHbIE Y4eOHbIE NEHCTBUS B
[I03HABATEJIbHON U COLIMAIbHOM IPAKTHUKE.

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHSI MPOTpaMMbl CPEIHEro oO0Iero o0Opa3oBaHHUs
JOJKHBI OTPaXKaTh:

Ogy1aieHre YHUBEPCAJbHBIMHM Y4eOHbIMM NIO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a3oBbIe JJOrHYecKHe JTeHCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBATh M AKTyaJU3UpOBaTh MpPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh TPU OCBOEHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaJIn3a,
CHUHTE3a, CpaBHEHMS, KiIacCU(pUKAIMU, OOO0OIIECHMS), PACKPBIBATH CMBICT OHOJIOTHYECKUX
MOHSTHI (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBA3H C IPYTUMHU MOHITHIMH);

ONpEAENITh LEeNU JEATEIbHOCTH, 3aJaBasi NapameTpbl U KPUTEPUM HX JOCTHXKECHHS,
COOTHOCHUTH PE3YyIbTaThl IEATEIbHOCTU C IOCTaBICHHBIMHU LIETISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS Il OOBSICHEHUA (DAKTOB M SABJICHUN KUBOU
TIPUPOIBL;

CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHIYKTHBHBIC, [EAYKTUBHBIC, MO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHUS B pacCMaTpUBAaEMBbIX SBICHUSX, POPMYIHPOBATH
BBIBOJIbI U 3aKITIOUCHUS;



MPUMEHSATh CXEMHO-MOJIEIbHBIE CPENICTBA ISl MPEACTABICHHS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B Pa3IMUHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PELIECHUS MPOOJIEMbl C YUETOM aHAIM3a UMEIOIINXCSI MaTepUaIbHbIX
U HEMaTepHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTb, OLEHUBAaTb COOTBETCTBHUE PE3YJbTATOB IIEIISAM,
OLIEHHBATh PUCKHU MOCIEICTBUI eATEIbHOCTH;

KOOPJIMHUPOBAaTb M BBINOJIHATH pPabOTy B YCIOBUAX pEaJbHOTO, BUPTYaJbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTHBHOE MBILIUICHNE TIPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE IeHCTBHUS:

BJa/IeTh HaBbIKAMU Y4eOHO-MCCIIE0BATEIbCKON U MPOEKTHOM AESITeIbHOCTH, HaBbIKAMU
paszpelieHust mpoodaeM, CmocCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METOOB
pelleHus] IPAKTUYECKHX 3aj1ay, IPUMEHEHHUIO Pa3InYHbIX METOJIOB IO3HAHUS;

WCIIOJIb30BaTh PA3IUYHbIC BUABI JCSATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B y4eOHBIX CUTYyallUsX, B TOM YHCIIE MpU
CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

dbopMupoBaTh HayYHBIA THI MBIIIJICHUS, BJIaJ€Th HAyYHON TEPMHUHOJIOIHEH, KIOUEBBIMU
MNOHSTUSAMU U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/Ja4d B OOpa30BaTENbHON JEATENBHOCTH U
KU3HEHHBIX CUTYalIHAX;

BBISIBIISITh TNIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3UpOBATh 3ajlady, BBIJIBUTATH
TUIOTE3y €€ pEHIeHUs, HaXOAUTh AapryMEHThl ISl JI0Ka3arTejIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELIEHUS;

aHAJIM3UPOBATh MOJIYYEHHbIE B XOAE€ PpELICHUA 3a7add pe3yJabTaTbl, KPUTUYECKH
OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MIPHUOOPETEHHBIN OTIBIT;

OCYLIECTBIIATh LEJICHANPABICHHBIN MMOUCK MEPEHOCAa CPEICTB U CIOCOOOB JIEWCTBHS B
poeCcCHOHANBHYIO CPEy;

yMETh T[EPEeHOCUTh 3HAHMA B T[IO3HABAaTEJIbHYI0O W  NPAKTUYECKyl0  oOnactu
KU3ZHEJEATEIbHOCTH;

YMETb UHTErpUPOBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEW, NpEIJiaraTb OPUTHHAIIbHBIE TMOAXOABI M PEUICHHs, CTaBUThH
poOJIeMbl U 33]1a4i, JOIYCKAIOIINE AJIbTEPHATUBHBIC PEILICHHUS.

3) padora ¢ uHpopMaLHeE:

OPUEHTUPOBATHCS B PA3IUYHBIX MUCTOYHUKAX MH(POpMALUU (TEKCTE Y4yeOHOTO Mocoous,
HAy4YHO-TIONYJISIPHOU JIUTEpaType, OUOIOIrMYECKUX CIOBApSIX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VHTepHere), aHanM3MpOBaThb HMHQPOPMALMIO PA3IMYHBIX BHJIOB U (HOpM
MPENCTABICHUS, KPUTUYECKH OLIEHUBATh €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

(GopMyupoBaTh 3anpoChl W MPUMEHATH pa3JIMYHbIE METOABI MPU MOUCKE U OTOOpE
Oouonornueckoi nHpopmMaIuu, HeOOXOIUMOM JIJIsl BHITIOJIHEHUSI YUEOHBIX 3a/1a4;

npuoOpeTaTb ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpaTh ONTHUMAJIbHYIO (QOpMYy MpEACTaBICHUS OHOIOTHYECKOM
uH(popMaIuu (CxeMbl, rpauKu, TuarpaMMBbl, TAOIUIIBI, PUCYHKHU U JIPYTroe);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KAa4€CTBE CpPEACTBA MHpU paboTe ¢ OHOIOTMYECKOM
uH(popMaIeil: NpUMEHITh XUMUYECKHE, (PU3NUECKUEe U MAaTeMaTHYE€CKUE 3HAKHM U CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATypy, MHCIOJb30BaTh W MPeoOpPa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HAIVISAHOCTH;

BJaJI€Th HABBIKAMHU pACIO3HABAHUS MW 3al(UThl HMH(OpMaAUUU, HHPOPMALUOHHON
0€30MacHOCTH JIMYHOCTH.

OsgilaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH AeHCTBUSIMM:

1) obuenme:

OCYLIECTBISATh KOMMYHHMKAIIMU BO BCEX c(epax KU3HHU, aKTUBHO YYacCTBOBAaTh B JHAJIOTE
WIM JUCKYCCUM MO CYILIECTBY 00CYXJaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATh
CYXJEHUS OTHOCUTEIBHO BBIIOJIHEHUS MPEIaraéMod 3aJaud, YYUThIBaTb MHTEPECHl U
COMIACOBAaHHOCTh NMO3UUUI APYTHX YYaCTHUKOB JUAJOra WA JUCKYCCUN);



pacmo3HaBaTh HEBEpOAbHBIE CpEICTBAa OOIIEHUs, MOHUMAaTh 3HAUYCHUE COIMATBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOH(QIMKTHBIX CUTYyallUid, YMETh CMSTr4arh KOH(IUKTHI
Y BECTHU MEPETOBOPHI;

BJIQJICTh PA3JIUYHBIMU CIOCOOAMU OOIIEHUS W B3aMMOJCHCTBUSA, TTOHMMATh HaMEPEHHS
JPYTHX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOCCEHUKY U B KOPPEKTHOM (popme
(bopMyIIUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJH30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAsI eSITeIbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYINECTBA KOMAHIHONW W WHANBUIYATbLHON pabOTHI TIpH
pEIIeHNN OMOJIOTUYECKON TIPOOIeMbl, 000CHOBBIBATh HEOOXOMUMOCTh TPUMEHEHUS TPYTITOBBIX
(dbopM B3aMMONICUCTBYS TIPU PEIICHUH YUECOHOU 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOABl COBMECTHBIX ACHCTBUN C Y4ETOM OOIIMX HMHTEPECOB H
BO3MO)XHOCTEH KaXKJIOTO YJieHA KOJUICKTHBA,;

NpPUHUMATh IIeJIM COBMECTHOW JCSATEIbHOCTH, OpPTraHW30BBIBaTH W KOOPAUHHUPOBATH
JNEUCTBUSL N0 €€ NOCTHXKECHUIO: COCTABIIAThH IUIAH JEHMCTBUM, PACIPENCISATh PO C YUYETOM
MHEHUN YYaCTHUKOB, 00CYKJ1aTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJAJa U KAKIOTO YYACTHHKA KOMAHJbI B OOIIMIA pe3yabTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaratb HOBBIE TPOEKTHI, OIEHWBATh WJIEU C TO3WIUA HOBU3HBI, OPUTUHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TO3UTHUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3IUYHBIX CUTYyaIHsX,
MIPOSIBIISATH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUITMATUBHBIM.

OBy1ajieHle YHUBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3zanms:

WCITOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS BBISIBICHUS TPOOJIIEeM W WX PEIICHHS B
KU3HCHHBIX M YICOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU TICJIEBBIC M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUSAX W TMOCTYNKaxX IO OTHONIICHHWIO K KMBOUW MPHUPOE, CBOEMY 3I0POBBIO U 370POBBIO
OKPYKaloIuX;

CaMOCTOATENILHO OCYIIECTBISITh MMO3HABATEIBHYIO JCSITEIBHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (POPMYyIUPOBATH COOCTBEHHBIE 3a7add B OOPa30BATEIBLHON NEATETLHOCTH H
KU3HCHHBIX CUTYAIUsX;

CaMOCTOATEIILHO COCTABIIATh TUIAH PEIICHUS TPOOIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUI;

JlaBaTh OIEHKY HOBBIM CUTYAITUsIM;

pacIMpATh paMKH Y4EOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;

JIeNIaTh 0CO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIIICHHCE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CcrI0co0CTBOBaTh (POPMUPOBAHHIO ¥ IIPOSIBICHAIO LIMPOKOH SPYIULHMK B Pa3HBIX 00IACTAX
3HAHWH, TOCTOSTHHO TOBKIIIATH CBOM 00pa30BaTEIbHBINA U KYJBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHTH KOPPEKTHUBBI B JICSITEIBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YJIBTATOB IETISIM;

BJIQ/ICTh HABBIKAMH MMO3HABATEIHLHON PeICKCUU KaK OCO3HAHUS COBEPIIIACMBIX JCHCTBUIMA
U MBICTUTENBHBIX TMPOIECCOB, WX pE3YJbTaTOB W OCHOBAaHWW, WCIOIb30BaTh MPUEMBI
pedaekcuu 11 OIIEHKH CUTYAIH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHUKCHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MPH aHATH3E PE3YIIbTaTOB ICSITCILHOCTH;

3§)le/IHﬂTHe ce0st M IPyrux:

MPUHUMATh ceOs1, TOHMMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX MIPH aHATH3E PE3YIIbTaTOB ICITCILHOCTH;

MIPU3HABATh CBOE MIPABO U MIPABO JIPYTUX HA OIINOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UITUHU APYTOTO YETIOBEKA.



INPEJMETHBIE PE3YJIBTATDBI

[Ipenmertnbie pe3ynbrarhl ocBoenus nporpamMmbl COO mo 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT cnienuduueckue aist yueOHoro npeamera «buonorus» HaydyHble 3HAHUS, YMEHUS U
CHOCOObl JEHCTBUI IO OCBOCHMIO, HMHTEpPIpPETAlMd U NpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JESTEIBHOCTH 0 MOJYYSHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUHM B PA3IMYHBIX YUCOHBIX
CUTyallusiX, a TaKkKe B peajbHbIX >KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C Owuojorueid. B
nporpaMMme IpeaMeTHbIE Pe3yJIbTaThbl IPEAICTaBICHBI 0 roaM 00yUeHUsl.

[IpenmeTHbIe pe3ynabTaThl OCBOEHHUs ydeOHoro mnpeamera «buornorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE€ W POJM OUOJIOTMM B CHUCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHON KapTHHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJ€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, GQyHKIIMOHAIHHONW IPAMOTHOCTH YeJIOBEKa ISl pEeLICHUs KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COIEP)KaHWE OMOIOTMYECKUX TEPMUHOB UM MOHATHI: KU3Hb, KIIETKA,
opraHusM, MeTaboiau3M (OOMEH BEHIECTB W  MPEBpAIllEHWE DJHEPruu), TOMeocTas
(camoperynsiiusi), ypOBHEBasi OpraHM3alisl JKUBBIX CHUCTEM, CAaMOBOCIPOHU3BEJCHHE
(penpoaykius), HACAEACTBEHHOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JlaraTb OHOJOTHYECKUE TEOpUH (KJIETOYHasi, XpPOMOCOMHAas, MyTallMOHHas,
[EHTpaJbHasl J0rMa MOJICKYJsipHON Ouosnorun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BaBunioBa) u ydenus (0 1eHTpax MHOTOOOpa3usi U MPOUCXOXKICHUS KYJIBTYpHBIX pacTteHuid H.
. BaBunosa), onpeensiTb rpaHULIbl UX TPUMEHUMOCTH K dKUBBIM CHCTEMAM,;

YMEHHE BJIaJIETh METOJaMU HAyYHOTO MO3HAHMs B OMOJOTMM: HAOMIOAECHHWE U OMHCAHHE
KUBBIX CHCTEM, IPOIECCOB U SBJICHWH, OpraHu3alus MU MPOBEICHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIJIBMKCHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY MWCCIENYEMBIMU
BETMYMHAMU, OOBSCHEHHE IOIYYEHHBIX PEe3yJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHSTHUH,
TEOPUH U 3aKOHOB, YMEHHUE JI€J1aTh BBIBO/bI HA OCHOBAHUU ITOJIYYEHHBIX PE3YyJIbTaToB;

YMEHHE BBIJCIATh CYLIECTBEHHBIE IPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHOT,
OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLIECCOB: OOMEHa BEIIECTB
U TpEeBpallleHusl SHEPTUU B KJeTKe, (POTOCUHTE3a, IIIACTUYECKOTO U SHEPreTHUEeCKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIUIOJOTBOPEHUS, PA3MHOKEHHUsI, UHAMBUAYAJIbHOIO Pa3BUTHS
opraHusma (OHTOr€HE3);

YMEHHE NMPUMEHATH MOJTYUYCHHbIC 3HAHUS ISl OObACHEHUSI OMOJOTMYECKUX MPOILIECCOB U
SABJICHUM, I TIPUHATUS TMPAKTHYECKUX PEIICHUHM B IIOBCEAHEBHOM JXU3HU C LEJBIO
obecrnieueHusi 6E30MACHOCTH CBOETO 3[I0POBBS U 370POBbsI OKPY>KAIOLIUX JIFOAEH, COOMIOICHHUS
HOpPM TPaMOTHOTO TIOBEJAEHUS B OKPYXKAIOIIeH MPUPOTHON Cpelie, MOHMMaHUe HEOOXOAMMOCTH
MCIIOJIb30BaHMsl JOCTUKEHUM COBPEMEHHOW OMOJIOTUM M OMOTEXHOJIOTHM JJIsl pallMOHAIbHOTO
IIPUPOAONIOIBb30BAHNS;

YMEHHE pellaTh OJJIEMEHTAapHbIE TEHETHMYECKHE 3aJadyd Ha MOHO- M JUTHOpUIHOE
CKpeIllMBaHue, CIETNIEHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEIIMBAHMS
JUISL TIPEJICKa3aHus HACIEAOBAaHKS ITPU3HAKOB Y OPraHU3MOB;

YMEHUE BBITIOJNHATH JIA0OPATOPHBIE U TMpaKTUYECKHE paldOoThl, COOMIONATh MpaBUiia MPHU
pabote ¢ yueOHBIM U Ta0OPATOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHUECKH OILICHWBAaTh U HMHTEPIPETUPOBATH HMH(OPMALMIO OHOIOrHYECKOTO
COJEP)KAaHMSI, BKJIIOYAOIIYIO IICEBJIOHAYYHBIE 3HAHMS M3 PA3JIMYHBIX HMCTOYHUKOB (CpeACTBa
MaccoBOM MH(OpPMALINU, HAYYHO-TIOMYJIIPHbIE MaTEPHAIIbI), STUUECKUE ACTIEKThl COBPEMEHHBIX
WCCIIEZIOBAaHUN B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTb COOCTBEHHbIE MHCBMEHHBIE M YCTHBIE COOOIICHHs, 00001mas
Oouonornyeckyro HMHGOPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapar OWOJIOTHH.

[IpenmeTHBIe pe3yabTaThl OCBOCHUA yueOHOro mnpenmera «buomorus» 6 11 knacce
JOJKHBI OTPaKaTh:

c(hOPMHPOBAHHOCTh 3HAHMI O MECTE€ W POJM OUOJIOTMM B CHCTEME HAYYHOI'O 3HAaHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHNWU COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHUHBI MHUpa U
HAy4YHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B PAa3BUTHE
ouonoruu, GyHKIIMOHATIHLHONW IPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS KU3HEHHBIX 3a7a4;



YMEHUE PACKPBIBATH CONEPIKaHNE OMOIOTHIECKUX TEPMHUHOB M TIOHATHI: BT, TTOYJISIHS,
reHo(oH, IBOMIONMS, MABWXKYIIME CUJIBI ((QaKkTOphl) DSBOJIONMH, MPUCIIOCOOICHHOCTh
OpraHu3MOB, BUJI000pa30BaHUE, OJKOJIOTHYECKHE (PAKTOPbI, HSKOCHUCTEMAa, MPOAYIICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, [IETH MUTAHUS, SKOJIOTHYECKasi mupamMuaa, OMoreoreHos, ouocdepa;

yMEHUE wu3Nararb Ouoyioruueckue Teopun (dBonmronmoHHass Teopus Y. [lapBuHa,
CUHTETHYECKasi TEOPHUs IBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoiblieBoro cxoacTBa K.
M. Bbapa, yepenoBanus IIaBHBIX HampaBieHU u myTtel 3Bomtonuu A. H. CeBepiioBa, yueHHs 0O
ouocdepe B. 1. BepHajckoro), onpeensaTh rpaHUIIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAyYHOTO TMO3HAHUS B OMONOTHU: HAOIIONCHHE W OMHMCAHUE
KUBBIX CHCTEM, IIPOIIECCOB W SIBICHHM, OpraHu3alus W TPOBEICHHE OMOJOTUYECKOTO
DKCIIEPUMEHTA, BBIIBIKEHUE THUIIOTE3bl, BBHISBICHUE 3aBUCHMOCTH MEXIY HCCIEAyEeMbIMU
BETMYMHAMU, OOBSCHEHHE IMOIYYEHHBIX PEe3yJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHSATHH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOABI HA OCHOBAHUH TIOJYUYEHHBIX PE3YJbTaTOB;

YMEHUE BBIJICISTH CYIIECTBEHHBIC IPU3HAKH CTPOCHUSI OMOJIOTUYECKIX OOBEKTOB: BUJIOB,
MOMYJISIITUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYILIEHTOB, OHMOTCOIICHO30B U DJKOCHUCTEM,
OCOOEHHOCTH  TPOIIECCOB:  HACJIEACTBEHHONW W3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JNEUCTBUS IKOJOTUUECKUX (haKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA PHEPTUHU B DKOCUCTEMAaX, aHTPOTIOTCHHBIX U3MECHECHHIMA
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHUYECKHX IMKJIOB B
ouocdepe;

YMEHUE MPUMEHSAThH MONYYEHHBIC 3HAHUA JIJIsT OOBSICHEHUS] OMOJOTHYECKUX IMPOIIECCOB U
SBIICHUW, IJIi TPUHATAS TPAKTUYECKUX PEIICHWH B TIOBCEAHEBHOW JKM3HU C IIEJBIO
obecriedeHns1 OE30MaCHOCTH CBOETO 37I0OPOBBS M 3[0POBBSI OKPYKAIOIIUX JIFONICH, COOTIONCHMS
HOPM TPaMOTHOTO TOBEACHUS B OKPYXKAIOIIEH MPUPOTHON cpesie, TOHMMaHUuE HEOOXOUMOCTH
MCITOJIb30BAHUS TOCTKEHUN COBPEMEHHOU ounonoruu TUTST PaIMOHAIBHOTO
MIPUPOIOTIOIb30BAHMS;

YMEHHUE peIIaTh 3JIEMEHTAapHbIC OWOJIOTMYECKHE 3a/ladqd, COCTaBISATH CXEMbl MEpeHoca
BEILIECTB U SHEPIUU B SKOCHUCTEMax (LM MUTaHUs);

YMEHHUE BBITIOJHATH JIA0OPATOPHBIE U TMPaKTUYECKHE paldOThI, COOMIONATh MpaBUiia MPHU
paboTe ¢ yueOHBIM U Ta00PaTOPHBIM 00OPYIOBAHUEM;

YMEHUE KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEpKaHMsI, BKITIOUAOINIYIO TICEBIOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HMCTOYHUKOB (CpEeacTBa
MaccoBOW WH(OpMAIMU, HAYYHO-TIOMYJSPHBIE MaTepualibl), paccMaTpUBaTh TIIOOATBHBIC
DKOJIOTUYECKHE TIPOOIIEMBI COBPEMEHHOCTH, (OPMHpPOBATH IO OTHONIICHHIO K HHUM
COOCTBEHHYO TTO3UITHIO;

YMEHUE CO037aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOLIEHUs, 0000mas
Owonorndeckyro HWH(POpPMAIMI0O W3 HECKOJBKMX HCTOYHHUKOB, TPAaMOTHO HCIIOIH30BATh
MOHATUIHBIN anmnapar Ouonoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoauuecTBo yacoB
JIeKTpOHHBbIE (HU(POBHIE)
n/ HaumeHnoBanue pa3iejioB H T€EM IPOorpamMmmbl KoﬂTpo,m,Hl,]e HpaKTH'{CCKHe
Bcero o0pa3oBare/ibHbIE PecypcChl
n padoThbI padoTbI
1 buonorus kak Hayka 2 0.5 bubmuorexa LHOK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHu3anus 1 Bbu6mmoreka LIOK https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUU COCTaB U CTPOCHUE KIETKH 8 1 bubmuotrexa L{OK https://m.edsoo.ru/7f41c292
4 KusnenearenLHOCTh KIETKU 6 Bu6muoreka LIOK https://m.edsoo.ru/7f41c292
P
5 SSMHOIEHIC 1 MHNIBIAYIbHOS PAshitne 5 1 bubmuotexa L{OK https://m.edsoo.ru/7f41c292
OpraHU3MOB
H
6 ACTICACTBERAOCTD 1 HSMEHIHBOCTE 8 15 bu6muoreka L1OK https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
Cenexrust opranu3MoB. OCHOBBI OMOTEXHOJIOTHUH 3 bubmmorexa [IOK https://m.edsoo.ru/7f41c292
PeszepBHOE Bpemst bubnmorexa I{OK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KJIACC

KoianuyecTBo 4acoB

Ne HaunmeHoBaHue pa3ies10B U TeM DJIeKTpPOHHBIe (U (pPOBHIE)
KoHTpo/bHbI IIpakTHyeckue
n/n | mporpaMmmel Bcero o0pa3oBare/ibHbIE pecypchl
e padoTbI padoTsI
1 DBOIIOIMOHHAS OMOJIOTHS 9 1 bu6muoreka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHME U pa3BUTHE )KU3HU HA 3emiie 9 0.5 bubmuotexa LIOK https://m.edsoo.ru/7f41cc74
3 Opranusmel 4 OKpy’Karomias cpeaa 5 1 bubmmoreka ITOK https://m.edsoo.ru/7f4lcc74
4 Coo0111ecTBa ¥ YKOJIOTMYECKHIE CUCTEMBI 9 bu6moreka L1OK https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE Bpems 2 bubmorexa L{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO HACOB I10
34 0 2.5

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Kou-Bo 3
Ne Tema ypoka 4ACOB Jlata JIEKTPOHHBIE HU(POBbIE
n/n o0pa3oBare/ibHbIE Pecypchl
Bcero
bu6moreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertonbl TO3HAHUA KUBOW TPUPOIBI.

5 [IpakTnueckas pabora Ne 1 «Mcnonp3oBanue 1 bubmuorexa [IOK
Pa3IUYHBIX METOJIOB TIPU U3yUEHUH https://m.eds00.ru/863e6122
OHOIOrHYeCKIX 00BEKTOBY

3 buosornyeckue cucTemsl, MPOLUECCHl U UX 1 bubmuorexa LIOK
U3y4EHHE https://m.eds00.ru/863e6564

4 XuMHYeCKHM cocTaB KiIeTku. Boma u 1 bubmuoreka [IOK
MHHEPAIBHBIE COJIU https://m.edso00.ru/863e674e

bubmuoreka [IOK

5 b .C 0

S, LOCTAR 1 CTPOCHHE DEIKOB ! https://m.edso00.ru/863e6b72
DepMeHTHI — OHOJIOTHUYECKHE KaTaTn3aTopEhI.

6 Jlabopatopnas pabota Ne 1 «M3yuenue 1 bubmuorexa LIOK
KaTaJTUTUICCKON aKTUBHOCTH (hepMEHTOB (Ha https://m.eds00.ru/863e6b72
MpUMEPE aMHJIa3hbl UITK KaTaaasbl)»

bubmoreka [IOK
7 Vi I
TICBOABL THHIHIA ! https://m.eds00.ru/863e6870
bub6moreka [IOK
8 H . ATO
YIGICHHOBHE KHCHOTH ! https://m.eds00.ru/863e6d5c

9 Uctopust u METOIbI N3yUYEHUS KIETKH. 1 bubmuorexa LHOK
Knerounas teopus https://m.edso0.ru/863e6e88

10 Kinerka xak menocTHas ;KuBas CHCTEMa 1
CtpoeHue 3yKapruOTHIECKON KIICTKH.

JlaboparopHas padorta Ne 2 «M3yuenue bubnmuorexa [JOK

11 CTPOCHHMS KJIETOK PaCTCHUM, )KUBOTHBIX, TPHOOB 1 https://m.eds00.ru/863e6ff0
1 OaKTEPHH MO MUKPOCKOTIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MUKpoOIIpenapaTax u X OIMHUCaHUEe»

bu6moreka [IOK

12
(O6MEH BEIECTB HiTH METACONHM ! https://m.eds00.ru/863e766¢

bub6muoreka [IOK

13 o . X

OTOCHHTES. ACMOCHHTES 1 https://m.eds00.ru/863e7c98
bubauoreka [IOK

14 2 i1 00

HEPTETHRECIAN OOMeH ! https://m.edsoo.ru/863e7aae

15 JKu3HEeHHBIN UK KICTKH. J{elTleHne KIIeTKu. 1 bubaunoreka [IOK

Muro3s. Jlaboparopnas padota Ne 3

https://m.edsoo.ru/863e7dc4
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((Ha6J'IIOI[eHI/Ie MHUTO3a B KJICTKaX KOHYHKA
KOpfCIIKa JIyKa Ha TOTOBBIX MUKpOIIpCIIaparax»

16 buocunTes Oenka. Peakuys MaTpuaHOTO bubmuorexa LHOK
CUHTE3a https://m.eds00.ru/863e796e

bubmuoreka [IOK

17 T, —0 0

pacin HocHiTes betka https://m.edso00.ru/863e796e
Bbubmuoreka [IOK

18 H —

EKJICTOYHBIC (POPMBI )KH3HU — BHPYCHI httns://m.edsoo.ru/863¢7540
bu6moreka [IOK

19 @opMBbI Pa3MHOXKEHUSL OPTraHU3MOB https://m.edso00.ru/863e81b6

https://m.edso0o.ru/863e831e
bubmuoreka [IOK

20 Meii

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MTOJIOBBIX KJIETOK.

91 OmnonorBopenue. Jlaboparopnas padora Ne 4 bubmuorexa [IOK
«3ydeHnne cTpoeHus MOJIOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOTpenaparax»

22 NunuBuayanbHOE pa3BUTHE OPTaHU3MOB bubmmorexa [JOK

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

93 ['eHeTka — Hayka O HACIEACTBEHHOCTHU U bubmuorexa [HOK
U3MEHYUBOCTHU https://m.edso00.ru/863e8612

24 3aKOHOMEPHOCTH HACJIEAOBAHUS IPU3HAKOB. bubmuorexa [IOK
MoHorubpuHOE CKpENMBaHNE https://m.eds00.ru/863e8878

o5 JurubpuaHoe ckpeniBaHue. 3aKoH bubnuorexa [IOK
HE3aBHCUMOI'0 HACJICIOBAaHMS TPU3HAKOB https://m.edso00.ru/863e89a4
CleryieHHOE HaclleZIOBaHUE TIPU3HAKOB.

Jlabopatopnas padota Ne 5 «3yuenue

26 e3 JII:)TaTI;B MOIz-IOFI/I6 WTHOTO IZ UTHOPHUTHOTO bubmorexa [JOK
pesy pui A pua https://m.eds00.ru/863e8c60
CKPEIIHUBAHUSA y IPO30(UIIBI HA TOTOBBIX
MUKpOIIpernapaTax»

97 I'enetuka nmona. HacnenoBanue npu3HaKoB, bu6muoreka [IOK
CLEIUICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencteenHas
u3MeH4YnBOCTh. JIabopaToprast padbota Ne 6.

28 N3yuenne moaupukainoHHONH U3MEHYMBOCTH bu6mmorexa IOK

Y A i ’ https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPUAIIMIOHHOTO Psijia U
BapUallMOHHOW KPUBOI»
Hacnencreennast nsaMmeHunBOCTb. JIaboparopHast

29 abora Ne 7. «AHanmu3 MyTaruii y 1po30Quisl bubmorexa [JOK
P - Y y AP https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpPOITpETapaTaxj»

bubaunoreka [IOK
30 I
cHeTHia feroperd https://m.eds00.ru/863e8d78
Pesepublil ypok. O60011eHIE TIO TEME
31 «HacnencTBeHHOCTh 1 I3MEHYUBOCTH

OpTraHHu3MOB»
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bub6moreka [IOK

32 C
CHICKILIL KAl Hayka 1 npotiece 1 https://m.edsoo.ru/863e9214
33 MeTonbl U JOCTUKEHUS CEJIEKIIUN PACTEHUN 1 1 bubmuoreka [IOK
JKUBOTHBIX https://m.edso0o.ru/863e9214
b K
34 buorexHonorus kak oTpacib IPOU3BOJICTBA 1 nomotexa O

https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34



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




11 KJIACC

Kou-Bo JIeKTPOHHbIE
Ne YacoB udpoBLIe
Tema ypoka Hara wipp
n/n o0pa3oBaTeJIbHbIEC
Bcero
pecypchl
1 DBOIIOLUA ¥ METOALI €€ U3yUEHUS 1 bubmmorexa LIOK
1 A Y https://m.edsoo.ru/863ea20e
2 Hctopus pa3BuTHUsA OpeacTaBIEHNA 00 DBOIIONT 1 bubmorexa [JOK
puA p pea H https://m.edso0.ru/863e9570
bub6moreka [IOK
3 M
HKPOIBOMIONIA 1 https://m.edsoo.ru/863e9cle
[Tonynsinus Kak 3IeMEHTapHas €IMHULIA BUIA U
4 spororu. Jlaboparopuas padora Ne 1 «CpaBHeHne 1 bubmorexa HOK
HHH. patopHasi p - p https://m.eds00.ru/863e99c6
BUJIOB 110 MOP(HOIIOTUYECKOMY KPUTEPHIO»
5 JIBroKyI¥e cuibl (37eMeHTapHbIe (DAKTOPHI) SBOIOIHH 1 bubmmorexa LIOK
yi p p H https://m.edso0.ru/863e9da4
bubnanoreka [IOK
6 E i 0TO
CTECTBEHHEII OTOOp 1 €ro dopme! 1 https://m.edso0.ru/863e9ed0
Pesynbrarel 3BOMONMN: TPUCTIOCOOICHHOCTh
7 OpraHU3MOB U BUI000pazoBanue. JlaboparopHas padora 1 bubmuoreka [JOK
Ne 2 «Onncanne npucrnocoOJIeHHOCTH OpraHu3Ma U eé https://m.edsoo.ru/863e9fde
OTHOCHUTEIILHOTO XapaKTepay
8 Harmpasienus ¥ myTH MakpOdBOIOIAN 1 bubmnorexa IIOK
p y P 1 https://m.edsoo.ru/863e9cle
9 Heob6parumocTs 3BOMIOIINN 1
10 WcTopus sxu3Hu Ha 3emiie U METO/Ibl €€ N3y4eHus 1
bubnuoreka [IOK
11 r 3
WIIOTE3bI IPOUCXOXKICHUS KU3HU Ha 3eMIIe 1 https://m.edsoo.ru/863ea5a6
12 PasButre xu3HM Ha 3emie Mo dpaM U HEPHOIAM 1 bubmmorexa [JOK
p pHOA https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIIUH PACTUTEIBLHOTO U
13 *uBOoTHOTO Mupa. [IpakTiueckas padora Ne 1 1 bubmmoreka [IOK
«/3yuyeHne uCKomaeMbIX OCTaTKOB PACTEHUN U https://m.edso0.ru/863ea8bc
JKUBOTHBIX B KOJUIEKIIASIX)
14 CoBpeMeHHas cCUCTEMa OPraHUYECKOro MUupa 1 bubmorexa HOK
p p p https://m.edsoo.ru/863ea48e
bubmuoreka [IOK
15 9
BOJIIOIMS YEJIOBEKA (AHTPOTIOTEHE3) 1 https://m.edso0.ru/863eac2c
Bbubnuoreka [JOK
16
JIBmxytue cuibl ((hakTopbl) aHTPOTIOTeHEe3a 1 https:/m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH DBOJIIOIUU YEI0OBEKA 1
Bbubnuoreka [JOK
18 UYenoBevyeckre pachl M MPUPOIHBIC aIallTalluK YEI0BEKa 1

https://m.edsoo.ru/863eaea?2
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PeseprubIil ypok. O6001IEHIE TIO TEME

19 1
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA 3eMIIe)
20 DKOJIOTHS KaK HayKa 1
bubnuoreka [IOK
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE (PaKTOPHI 1 https://m.edsoo.ru/863eafec
Aobuornueckue dakropsl. JJaboparopuas padora Ne 3.
29 «Mopdonornueckne 0cCOOEHHOCTH PaCTECHUI U3 Pa3HbIX 1 bubmuoreka [IOK
MecT oouTanusy. Jlaboparopuas padora Ne 4. «Brnusaue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YCPEHKOB KOJICYCa)
bubmuoreka [IOK
23 buormieckue dakroper ! https://m.eds00.ru/863eb348
DKOJIOTHYECKUE XAPAKTECPUCTHKH MOITYISIIHH.
24 [IpakTrueckas pabota Ne 2 «Iloacuér minoTHoCTH 1
MOMYJISIIUN Pa3HbIX BUJIOB PACTCHUN»
bubmoreka [IOK
25 Coo0riecTBa OpraHu3MoB — OHUOIIEHO3 1 https://m.edsoo.ru/863ebA6a
but6moreka [IOK
26
DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI) 1 https://m.edsoo.ru/863ebA6a
97 OcHOBHBIE TIOKA3aTeIN SKOCUCTEMbI. DKOJIOTHUYECKUE 1 bu6nuorexa HOK
nupamusl. CBoiicTBa 3xocucteM. Cykieccus https://m.edsoo.ru/863eb5fa
28 [IpupoaHBIE SKOCHCTEMBI 1
29 AHTPOTIOTEHHBIE KOCHCTEMBI 1
bubmoreka [IOK
30 buocdepa — mobanbHas 3xocrcTemMa 3eMiu 1 https://m.edsoo.ru/863ebb5e
bubnnoreka [IOK
1
3 3aKOHOMEPHOCTH CYIIECTBOBaHUS OnoChepsl 1 https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBO B Onochepe 3emin 1
33 CocyIecTBOBaHNE IIPUPOJIBI U YSIIOBEUCCTBA 1 bubmmorexa LIOK
yt PHPOA https://m.edsoo.ru/863ebale
34 Nrorosslil ypok 1
OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

OBS3BATE/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* buonorus, 10 knacc/ Kamenckuit A.A., Kacnepckas E.K., CuBornazos B.W., AkunonepHoe
obuectBo «M3narensctBo «IIpocBemienue

* buonorus, 11 knace/ Kamenckuit A.A., Kacniepckast E.K., CuBornazos B.U., AkiinonepHoe

obmectBo «M3narensbcTBO «IIpocBemnieHne»

METOAUYECKUE MATEPUAJIBI JJISA YYUTEJIA

A.JO.Nonuera. A.B.Topranos. buonorus B cxemax u tabmumax 9KCMO Mocksa. 2012 1

I'. K. Jlepuep. buonorus. [lonnsiii cnpaBounuk A1t noarotoBku K E I' 3. M. Actpens 2012 ¢
TotoBumcs k EI'D. O6mas 6uonoruss M JIpoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. Obmas 6uonorus. KonrponbHbie uamepurensubie marepuaisl M [Ipocsemienue 2012
r

N.P. MyxamemxanoB. Mactepckas yuutens « TecTsl, 3a4eTsl, omutionpock! 10-11 kmace» M
«BAKO» 2007 r

O6mras ouonorus: YueOuuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

Bopontnos, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YaeOHuK 11s
obmreoOpa3oBaTeNbHbIX Yupexkaenuii: ba3zossiit yposens / H.H. Bopontios. - M.: [Ipocs.,
2022. - 304 c.

Henima-Cuonunkas, M.A. O0mas v canuTapHas MUKPOOHOIOTHS ¢ TEXHUKOU
MHUKPOOHOIOTHYECKUX UccaeaoBaHuii: YueoHoe mocooue / M.A. Jleiima-CruoHurkas. -
CIIO.: Jlanb, 2022. - 588 c.

3axapos, B.b. PabGouas TeTpanp mo obmieit 6monoruu: 10-11 knacc: k: Yuebnuky B.b.
3axapoBa, A.I'. Mycradpuna, B.. Cuornazosa, H.M. UeproBoii "Ob6mas 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.. CuBornasos. - M.: Ok3ameH, 2. -
157 c.

T A JloBkoga. [logroroBka k onmuMmuagam 1o omojgoruu 8-11 kimaccoB. M Aiipuc-tipecc

2011



HUPPOBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
www.informika.ru - snextponssiit yueouuk "buonorus" (sep. 2.0 - 2000) u3 nukia
"OOyuaronue HIUKIoNeuU" . - Y4eOHbIN Kypc, KOHTpOIbHBIE Boipochl. (Kak monbs3oBaThest

- cm. "TTomomns".)

www.college.ru - pazaen "OTkpsiToro komtemka" mo buonorun. Yueonuk, mogenu, On-line

TCCThI, YUYHUTCIIIO.

www.skeletos.zharko.ru - "OnopHo-aBurarenpHas cucreMa uesnoBeka'. OOpa3oBaTeabHbIN
caiit o npeametry buosnorus, kypc Uenosek. CtpoeHue ckenera. MpieyHas cucrtema. Kax
31O pabotaeT. [IpunokeHns: 2 CKeIETHBIX YHITUKIONECINN; VISl YUUTEIS - YPOKH,

nabopaTopHbIe, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - Buonorus ot Jlanel. HoBocTr 1 0030p5sI 110 OHOJIOTHH,
skosnoruu. [IpoGnemsl u Teopuun. EcTh TeMaTuueckue BeIyckH, pororanepeu, ouorpadun

BCIIMKHX YYCHBIX, CIICHCJIOBAPb.

www.bio.1september.ru - mst yanreneit "5 uny uHa ypox buonorun". Crareu no: boranuke,

3oonoruu, buonoruu - Yemosek, OO01IeH 6M0I0run, IKOJOTUH.

www.bio.1september.ru - razera "buonorus" (Mexy BBIXOIOM OYEPEIHOTO HOMEpA Ta3eThl

Y TIOSIBJIEHUEM MOJHOTEKCTOBOM BEPCHUU HOMEpPA Ha CaiiTe YCTAHOBJICH r0JIOBOM MHTEPBAI)

www.kozlenkoa.narod.ru - tor caiit Ko3nenko A.I. - npernogaBaress u ajs
IperoiaBaTelieH, IIs TeX, KTO YYUTCS CaM M YYUT APYTUX; OYHO M JTUCTAHIIHOHHO,

6I/IOJ'IOFI/II/I, XUMUHU, JPYTUM IIPCIMETaM - C IIOMOIIBIO KOMIILIOTCPA U I/IHTepHCT.

WWW.NSU.ru buosnorusi B Bompocax 1 0TBETax - yueHble HOBOCHOUPCKOTO AKaJeMropoaka

OTBCYAIOT Ha BOIIPOCHI CTAPIICKIIACCHUKOB.



WWW.Websib.ru - paznen "buonorus" HoBocubupckoit oopazoBarenbHoit cetu. ITogdoopka

MaTepHuajoB U CChUIOK (MPOrpaMMbl, MPOEKThI, MATEPUAIIBI Y YPOKY, AOUTYPHUECHTY ).

www.nrc.edu.ru - "bronornueckas kKapTiHa MUpa" - pas/aelt AIEKTPOHHOIO YueOHMKa
"KoHuenuuu COBpEMEHHOTO €CTeCTBO3HAHUS'. KOHIIENIINY MTPOUCXOKICHUS KU3HU U

teopuu 3Bomonuu. (Ilepexon no cepiike BHM3y "Jlanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak SHIIUKIOMEIMS.
(O6wveM unpopmaru Bredatiser.) BeloOpars OykBy, OTKpOETCs CTpaHULa C AByMS OOJIBIITMMU
KOJIOHKaMHM Ha3BaHui: Pactenus u )KuBoTHble. BeiOnpaem o Ha3BaHUIO - OTKPBIBAETCS

onucaHue u Goro.

www.filin.vn.ua - "®unun" - WILTIOCTPUPOBAHHAS SHITUKIIONEIUS )KUBOTHBIX. K coxkaneHuio

HE Bce paszzelbl ToToBbl. Onucanus u Gotorpadumu.

www.nasekomie.h10.ru "Hacexombie" O HACEKOMBIX IS IIIKOJIBHUKOB - OIIMCAHUE

OCHOBHBIX BUIOB, pPUCYHKH.

www.invertebrates.geoman.ru Hacexombie. [Tomynsipaas kaura Akumyinkuda .U ¢

MHOKECTBOM I[BETHBIX PUCYHKOB U (hoTorpaduii. -

www.bird.geoman.ru Ituer. [onynspHas kaura Akumyiinkusa .M. ¢ MHOXXeCTBOM

IIBETHBIX PUCYHKOB U (hoTOrpaduid.

www.animal.geoman.ru Mup >xuBotHbIX. [TonynspHas kaura Akumymikuaa M.U. ¢

MHOKE€CTBOM I[BETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Pei6s1. MiutrocTpupoBaHHas SHIUKIIONEUS PhIO.

www.plant.geoman.ru - Xusus pactenuii. 3aHuMaTeIbHO 0 OoTaHuKe. bakrepun.

JlekapcTBEHHBIE paCTEHUS.



www.livt.net - anekTpoHHas WUTFOCTPUpPOBaHHAsS dHIMKIIoneaus "YKuBbie cymecTsa.

Knaccuduxanus u ¢pororpadun 6e3 Tekcra.

www.nature.ok.ru - Peakue u rcuesarormue >kuBoTHbIe Poccru. Onucanus v rojgoca peakux

KHNBOTHBIX.

www.bril2002.narod.ru - Buonorus as mkoabHUKOB. KpaTkas uHbOpM. 1Mo pas3aenam:

OOmas 6mnomorusi, borannka, 30o10rus, Yemosek.

www.festival.1september.ru - ®ectuBans nemparorunueckux uaei "OTKpbIThIH ypok" 2006 -

2007. Paznen "lIpenonaBanue 6uosoruun" - 86 crareil.

www.charles-darwin.narod.ru - Yapias3 [lapBun: Ouorpadusi ¥ KHHUIH.
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