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HOACHUTEJBHAASA 3AIIMCKA

[Ipu pa3paboTke mNporpaMmbl MO OHOJIOTUU TEOPETHUYECKYIO OCHOBY IS
ompenesieHns] MOAX0A0B K (OPMUPOBAHUIO COJEpKAHUS Y4yeOHOTO TMpeaMera
«buonorus» cocraBwiM: KoHuenryainbHele nonoxenus PIOC COO o
B3aUMOOOYCIIOBIGHHOCTH LI€NIeH, COJEpXaHUs, pEe3yJIbTaTOB OOYy4YeHHS U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJOKEHUS 00 OOIIUX LEJISIX U
MPUHINNAX, XaPAKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oOmero oOpa3oBanusi B Poccuiickoit @enepaiuu, a Takxke IMOJOXKEHUS O
crenuduke OMonoruu, €€ 3HaYeHUH B MO3HAHUU KUBOU MPUPOJLI U 00eCTICUEHU N
CYIIECTBOBAaHMS 4ejoBeYecKoro oodimiecTBa. COTjlacCHO Ha3BaHHBIM MOJIOKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu nAa€t NpeAcTaBIEHUE O MeisX, o0 oomiei
cTpaTeru OOy4eHHsl, BOCIHUTAHHUS U PA3BUTUA OOYYaAIOIIMXCS CpeCTBaMU
ydyebHoro mnpenMera «buosorusi», omnpenaenser o00g3aTeIbHOE MPEIMETHOE
COJIep’KaHHMe, €ro CTPYKTypy, pacmpeieieHue Mo pasjeliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUECHUSI YUeOHOTO MaTepuaja ¢ y4€ToM
MEXKIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBs3€M, JOTUKKM 0Opa3oBaTEILHOIO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yUaroImMnXCsl.

B nmporpaMmme 10 OHOJIOTMM TaKXe€ YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHUJOB YyueOHO-ITO3HABATEIbLHOU
NEeATeNbHOCTH/YUeOHbIX JEUCTBUN OOydYarolMXCcs IO OCBOCHUIO COJIEPHKAHUS
OMOJIOrMYECKOro 00pa3oBaHusI.

B nporpamme no Oouonoruu (11-12 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
MPUHINN TPEEMCTBEHHOCTU B HU3YYEHHMHM OWOJOTHMM, Oynarojapss uemy B HeW
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHU, IEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, FIKOJIOTHUYECKOTO MBIIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpasze XU3HM U OEpeXKHbIM OTHOIIEHHMEM K OKpYXKaoIIed MPUPOIHOU cpelie.
[TosToMy Hapsany ¢ M3ydeHHEM OOLIEOMOJIOTMYECKUX TEOpHil, a TaKKe 3HAHUU O
CTPOCHHUU JKUBBIX CUCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOrpamMme Mo OMOJIOTUU YNIeJIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a]a4, B
TOM 4Hclie: TPOPUIAKTUKYA HACIEACTBEHHBIX 3a00JIeBaHUU YENOBEKAa, MEINKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1[e71eco00pa3HOTO TMOBEICHUS B OKPYXaloleW NpUpoaHON cpeae, aHanu3a
BIIUSIHUSL XO3SUCTBEHHOM AESTEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAHUS K MPUKIAJHON HAMIPABIEHHOCTH
y4yebHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTHIO OOECIIeUEHUS



YCIIOBHM TSI PEIICHUST OJTHOM M3 aKTyaJbHBIX 3a/1ad IKOJBHOTO OMOJOTHYECKOTO
oOpazoBaHus, KOTOpass mpeamnonaraer ¢GopMuUpoBaHHEe Yy  OOydarolmuxcs
CIIOCOOHOCTH QIalTHPOBATHCA K HW3MEHEHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOiiero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. Ona obGecnieuuBaeT (OopMUpPOBaHHE y OOYYAIOIIMUXCS MPEACTaBICHUM O
HAay4YHOU KapTHHE MHpa, pacHIMpsieT U 0000IIaeT 3HAHMUS O XKUBOWU MpUpoae, €€
OTIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpTraHW3allid M HBOJIOIUHU, CO3MAET
YCIOBHSI  JUISA:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPONBI,  (OPMHUPOBAHUS
(YHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3omacHOTO 00pasa
KU3HH, YKOJIOTHIECKOTO MBITTUICHHS, IEHHOCTHOTO OTHOIICHUS K XKUBOW MPUPOJIC
U YEIIOBEKY.

Bonbmoe 3HaueHHEe OMOIOTHS UMEET TAKKE JJIST PEIICHUS BOCITUTATEIHHBIX U
pa3BUBAIOIIMX  3a7ad  CpemHero  oOmero  0oOpa3oBaHUs,  COIMATH3AINAN
oOyuatomuxcs. 3yuenne Omonoruu oOecrneunBaeT yciIoBUs il (OpMHUPOBaHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAllUOHHBIX ¥ HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJIBTYpPhl, CIIOCOOCTBYET HHTETpAIlMU OWOJOTWYECKUX 3HAHUHA C
MPEACTABIICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBanHbIe TOJNIOKEHUS O TMpeAHA3HAYECHUU yUeOHOTO TpeaMeTra
«buonorus» CcOCTaBUIM OCHOBY JUISI OMNpPEACICHUS TMOAXOIO0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TI0 COJEPKaHWsS, TPEJICTABICHHOTO B MPOTPaMMe 10
OuoJsioruu.

Ot6op comepkanus ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TMO3WIHMKA KYJIbTYPOCOOOPA3HOTO TOAXO0/a, B COOTBETCTBHUH C
KOTOPBIM OOyYaroIIuecs] TOJDKHBI OCBOWTH 3HAHWS W YMCHHWsSI, 3HAUUMBIC IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONPEACNSIONINE aJeKBATHOE TOBEJCHUE
YeJIoBeKa B OKPYIXKAIoIeld MPUPOIHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU M TPAKTUYECKOU AesATenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJIePKAHUsI, KOTOPBIE CITyKaT OCHOBOMU JJIsi (JOPMUPOBAHUS
MPEACTABIICHHA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[IEHHOCTHBIX ~ OPHCHTAIUSAX  JIMYHOCTH,  CIOCOOCTBYIOIIUX  TyMaHHW3allUd
OMOJIOrHYECKOro 00pa3oBaHusl.

CTpyKTypHUpOBaHUE COACpKAHUSA YYEOHOrO0 MaTepuwajia B TPOrpaMme IIo
OWOJIOTHM OCYIIECTBIICHO C YY€TOM TPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTIUYUTEBHBIX OCOOCHHOCTSX JKMBOU MPHUPOIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOITMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOoro mpeamera «buomorus»
BBIJICJICHBI CIICTYIONTUE COJIepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeToms
HAay4YHOTO To3HaHUs», «KieTka kak Owomormveckas cucteman, «OpraHu3M Kak



Oouosiornyeckas cucrema», «CucrteMa U MHOTO0Opa3ue OpPraHUYeCcKOTO MUpay,
«IBOJIOIUS AKUBOU MPUPOABDY, « IKOCUCTEMBI U TPUCYIIHE UM 3aKOHOMEPHOCTHY.

Henp u3yuenust yueObHoro mnpenmera «buonmorus» Ha 0a30BOM ypOBHE —
oBlaZicHue OOyYaloIMMHUCA 3HAHUSMH O  CTPYKTYpPHO-(DYHKIIMOHAIbHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra MW TMPUOOpPETEeHHUE YMEHUM
WCTIOJI30BaTh 3TH 3HAHUS JJI1 TPAMOTHBIX ACHCTBHU B OTHOIICHHUU OOBEKTOB
YKUBOU TIPUPOIBI M PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a30BoM
YpPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUM O OHUOJOTHUECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
st GOPMUPOBAHUS MPENICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3alluy, BBIAAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICJOBAHHSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YarOIIUXCS TMO3HABATEIbHBIX, WHTEUIEKTYalbHbIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIlECCe aHaW3a JAaHHBIX O MyTSAX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISAOB, UACH U MOAXOAOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAHOBJIEHHE Yy oOOydJaromuxcs oOmed KyJIbTypbl, (QYyHKIIHMOHAIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUU 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
M3yYEeHUU OHOJIOTHH;

dbopmMupoBaHUe y OOydYarOUIUMXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHHE
OMONIOTUYECKMX 3HAHUW B TPAKTUUYECKON JEATEIHPHOCTH 4YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUHU M arpOOUOTEXHOJIOTHH;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS STHIECKUX
HOPM TIPH MPOBEJICHUH OMOJIOTUUECKUX MCCIEIOBAHUM;

OCO3HAHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBI, 1Uisl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B TOBCETHEBHOM KU3HU IS
OIICHKH TOCJIEICTBUI CBOEH JEATETbHOCTU MO OTHOLIEHUIO K OKpYKarolen cpene,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHUE M COOJIIOJEHUE MEp NPOPUIAKTUKU
3a007€BaHUM.

B cucreme cpeagnero oOmiero oOpasoBanusi «buoiorus», uzydaemas Ha
0a30BOM ypOBHE, SIBJISIETCSI O0SI3aTENIbHBIM YUYEOHBIM MPEAMETOM, BXOSIIUM B
COCTaB MpeaMeTHOU 001acTu «ECTECTBEHHO-HAayYHbIE TPEAMETHI.



Jl1st u3yueHust OMoJI0ruM Ha 0230BOM YPOBHE CPEIHETO 00111eT0 00pa30oBaHUs
oTBOoaUTCS 68 vacoB: B 11 kmacce — 34 gaca (1 gac B Hexemo), B 12 kmacce — 34
yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUEHUA
11 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (uiiocodueil, STUKOM, ICTETUKOU U MPaBOM.
Ponp Ouonoruu B (GOpPMUPOBAHUM COBPEMEHHOM Hay4yHOU KAapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metoabl TO3HAHUS KUBOU MPUPObI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukaius, MOJIeTMpPOBaHUE, CTaTUCTUYecKas oOpaboTka
JAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u @. Kpuk.

Tabnuirel u cxembl: «MeTO bl MO3HAHUS JKUBOW TPUPOIBI».

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHue pa3IMYHBIX METOAOB MPH
M3y4YEeHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMbl U X OPraHU3ANUs.

’Kusbie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ouonorun. Otanyue
UBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alNu OMOCUCTEM:
MOJEKYJSIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHbBIA, MOMYJAIIMOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOT€0LIeHOTUYECKUI), OMOoChEpHBIi.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3alUU
KUBOU IPUPOIBDY.

O6opynoBanue: mojaenb MoJiekyibl JTHK.

Tema 3. Xumnueckuii cOCTaB ¥ CTPOEHHUE KJIETKH.

XUMUYECKHI COCTaB KIETKU. XUMHUYECKUE DSJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIe BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KieTke. [logaepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTtpoeHue O€NKOB. AMHUHOKUCIOTBI — MOHOMEPHI OENKOB.
HeszaMeHnnmblie ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyNbl (TIepBUYHAsl, BTOPHUYHAS, TpPETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XUMHUUECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKUIHUN OENKOB.



depMeHTel — Ouojormyeckue kartanmuzatopel. CTpoeHme ¢depMmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuudpuyHocts. Kodepmentsl. BuramuHnsbl.
Otnuuust GepMEHTOB OT HEOPTraHUYECKUX KaTaln3aTOPOB.

VYraeBonpl: MoOHOcaxapuasl  (TJIOKO3a, pubo3a U Ae30Kkcupudo3a),
avucaxapuabl  (caxapos3a, JlaKTo3a) U Tojucaxapuabl (KpaxMall, TJHUKOTEH,
LeJUI0I03a). buonornyeckue pyHKIIMM yriIeBOI0B.

Jlunuael:  Tpurnuuepunbl, ¢Gochoaunuasl, crepounsl. [ uapouILHO-
ruapodoOHbie cBoicTBa. buonorundyeckue Qynkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OE€ITKOB U JIMUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorel: JHK w PHK. Hykmeormaer — MoHOMEpEI
HyKJIeUHOBBIX KUCHOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuu PHK.
Buast PHK. AT®: ctpoenne u GpyHKIIUH.

[uTosorus — Hayka o kieTke. KinerouHast Teopus — npuMep B3auMOJEHUCTBUS
unen u (pakToB B HAYUHOM MO3HAHUU. MeTObl U3YUEHUS KIETKHU.

Knerka kak uenoctHas »xuBasg cucrtema. OOmmMe MNpPU3HAKK KIIETOK:
3aMKHyTas HapyxHasi memOpana, moisekyibl JIHK kak reneruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbl KIETOK: JyKapuoTHueckas M Mpokapuotuyeckas. OCOOEHHOCTH
CTpPOCHUSI TpokapuoTudyeckoi kieTku. Kiertounas crenka Oakrtepuilt. CtpoeHue
AYKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOU H
rpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIIUKC, UX
¢yukiuu. [Inazmatuueckas MemOpana, e€ cBoiictBa U ¢pyHkiuu. [{lutonnasma u eé
opra"Houasl. OmgHOMeMOpaHHble opraHouabsl kjiaeTku: JIIC, ammapat I ombmxw,
nn30coMbl.  [loyaBTOHOMHBIE OpPraHOWUIbl KJIETKU: MUTOXOHIPHUHU, TUIACTHUIBIL.
[Ipoucxoxaenre MUTOXOHJpUM W Tmactul. Bunbl mnactun. HememOpannbie
OpraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KTYyTUKU. OYHKIIMHA OPraHOUIOB KJIETKU. BrirroueHus.

Snpo — perynstopHbii 1IeHTp kieTku. CTpoeHue snpa: sijepHas 000JI0uKa,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XHMHUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B JKUBOW IPUPOJIEN.

Tabmuier u cxembl: «llepuoguueckass TabnuIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHue MoieKybl Bob», «bruocunres 6enkay, « CTpoeHre MOJIEKYIbl OeTKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. [JHK», «Ctpoenue mosexybl



ATD», «CtpoeHne 3yKapuoOTUYECKON KIETKN», «CTpOCHUE KUBOTHOW KIIETKWY,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHE MPOKAPUOTUYECKON KIETKU,
«CtpoeHue sifipa KIETKN», « Y TIeBOABDY, «JIMIUIbD.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE [Jisi MPOBEICHUS
HaOJIIOJICHUI, H3MEpPEeHMI, SKCIEPUMEHTOB, MUKPOIpENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuUIa3bl WU KaTala3bl)y.

JlaGopatopHass pabora No 2. «/3ydyeHue CTpOEHHUSI KIETOK paCTCHUH,
KUBOTHBIX U OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax M HX
OMHCAHUEY.

Tema 4. 7KusHeaesTeJIbHOCTb KJICTKH.

OOMeH BemIecTB, WU MeTa00IN3M. ACCUMUIIALNS (TUTACTUYECKU OOMEH) U
TUCCUMUIIAIMSA (PHEpreTUdYecKuii oOMEH) — JBE€ CTOPOHBI €JIMHOI0 IIpollecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUUM B TMOHUMAaHUU
MeTabon3ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHsbiil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YIHEPTUH B KIIETKE.

®otocunte3. CBeroBass u TemMHOBass (a3pl (orocuHTe3a. Peakuun
dhotocuaTesza. DhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHUE (OTOCUHTE3A IS KU3HU
Ha 3emiie. Biausinue ycioBuil cpeapl Ha (OTOCHHTE3 U CHIOCOOBI MOBBIIIEHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCHUHTE3UPYIOIIe OakTepuu. 3HAUYEHUE XEeMOCUHTE3a st
KW3HU Ha 3emIIe.

DHepreTuueckuii oOMeH B KileTke. PaciieruieHue BellecTB, BbIJEICHUE U
AKKyMYJIIPOBAaHUE SHEPruM B KIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
I'mukonu3. Bbpoxenne u ero Buabl. KucrmopogHoe OKHCIEHUE, WU KIETOYHOE
JbIXaHUE. OxkucnurenbHoOe dbocdhopunupoBaHnue. D¢ hHeKTUBHOCTD
AHEPreTUYECKOro OOMEeHa.

Peakuun wmatpuuyHoro cunrte3a. [eneruueckas wuHdpopmanus u JIHK.
Peanuzanusi reHernueckoil uHGoOpMalUU B KIETKE. |'€HETMUYECKUM KOO U €ro
cBorictBa. Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanme amuHokucior. Ponas pubocom B
OnocuHTe3e Oernka.

Hexnerounsle ¢hopmbl xKu3HU — BUpychl. ctopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHS U JKU3HEHHOTO IIHMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummynonedpunura yenoseka (BUY) — BozOyaurens CIIM/]a.



OOpatHast ~ TpaHCKpHWIIIMS, peBepraza ©W  uHTerpasa. IIpodwumakrtuka
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Kosnbiios, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuupl 1 cxeMbl: «Tunbl nutanus», «MeTadoauzm», «MUTOXOHIPHUS,
«DHepreTudeckuii oOMeH», «Xjoportact», «Potocunres», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIMOHHpPOBaHUE reHay, «CuHrte3 Oenkay», «['eHeTuyeckuit Koa,
«Bupyce», «bakrepuodaru», «Ctpoenue u xu3HeHHbIM 1ukin Bupyca CIIN/]a,
oaktepuodara», «Permukarus JTHK».

O6opynoBanue: Moaenu-aniukaiuu «Yasoeune IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIEeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTtouHbIii UK, WM KU3HEHHBIM LMK KiIeTku. WHTepdaza u MHUTO3.
[Iponecchl, mpotekatoie B uHTep(daze. Pemnmukanus — peakius MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JuninouaHeli U TAlUIOMJHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uTosiornyecKkue OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAJIBHOTO  pPa3BUTHS
OpPraHu3MOB.

Henenne xietkn — muto3. Craguu mutosa. [Ipoueccel, nmpoucxonasmme Ha
Pa3HbIX CTAAUIX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeNb KIETKH — aromnTo3.

dopMbl pa3MHOKEHUS OPraHU3MOB: Oecrojoe U mojoBoe. Buapl 6ecronoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, ITOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BETeTaTUBHOE pa3MHOXeHUe. VIcCKycCcTBEHHOE KIIOHUPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3MHOXkEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Craguu meiosa. IIporecchl, mpoucxoadiiue Ha CTaausx MeEHo3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buosiornyeckuii CMBICT U
3HA4YCHUE MENO03a.

['amerorenes — mporecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBeie *xkemne3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHUE U PA3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 U OBOTECHE3.
OcoOEHHOCTH CTpOEHUSI SAMIEKIETOK W crepmMaTo30ugoB. OTIUIO0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, opraHorene3. lloctamOpuoHanbHOe pa3BuTHE. TUIIBI
MOCTAMOPUOHANIBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JTUYMHOYHOE). BiusiHue



Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKJIEHHbBIC
YPOACTBA.

Poct u pasButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI pPa3MHOXKEHHUSI OpPraHuU3MoOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHE
pactenunity, «J/lenenue xkinetku Oaktepuit», «CTpoe€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounbd nukin», «Pemnmukanus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenpsaMoe pa3BuTUeEY, «I'aMeTOreHe3 y MIEKONUTAIOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CniepmaTo30uasl
MJICKOITUTAIOWIETOY, «SMIEKIIeTKa MJIeKonuTarmeroy», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJEb-alIuuKanus «/leieHne KIeTKn», MOJEIb
JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopnas pabota Ne 3. «HaOmromenue MuTO3a B KIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopnass pabota Ne 4. «M3yueHuwe CTpOEHHS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mictopus pasBuThs reHETUKUA. PoJib nuTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TE€HETUKU. MeTOolbl TEHETUKH (TUOPHUI0JIOTHYECKU,
[UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHii). (OCHOBHBIE TE€HETHYECKHUE
noHATUA. [ eHeTn4YecKas CHMBOJIMKA, UCTOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTAHOBIEHHbIE . MeHenem.
MoHoruOpuiHOEe CKpeliMBaHue. 3aKoH eJAMHO000pa3usi THOPHUIOB TMEPBOTO
nokoyieHus. IIpaBuno JOMHUHMPOBaHMWS. 3aKOH pACHICIUICHUS MOPU3HAKOB.
I'mnioresa ynctoTel raMmet. [1onHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurnObpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACJEJOBaHUS
npu3HakoB.  lluToreHeTM4YecKHue  OCHOBBI  JUTUOPUAHOTO  CKpPEIIMBAHUS.
Ananusupytoliee ckpenpanue. Mcnonp30BaHne aHaIU3UPYIOLIETO CKPEIIMBAHUS
TUIs1 OTIpeIeNIeHHs] TEHOTHUIIA 0COOMH.

CuerieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBAaHHIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yiabTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.



I'enernka moma. XpoMOCOMHOE ONpeAeieHrne moyia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorameTrHsle M TreTeporaMeTHeie OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOU(DUKAIIMOHHOW U3MEHYMBOCTU. BapuallioHHbIN psll 1 BapUallMOHHAs! KPUBas.
Hopma peakuum npusHaka. KonnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HopMa peakuuu. CBoMcTBA MOIAU(PHUKAIIMOHHON N3MEHUYHBOCTH.

HacnencrBennas, Wid TE€HOTUIIHMYECKAas, HU3MEHUUBOCTh. KoMOWHATHBHas
M3MEHYMBOCTh. Melo3 W MOJIOBOM TpollecC — OCHOBA KOMOWMHATUBHOMU
M3MEHYMBOCTU. MyTarimonHas u3MeHunBOCTh. Kitaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUYuHbI MyTanuil. MyTtareHHbsle (akTopsl.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HacleACTBeHHON n3meHnunBoctu H. 1. BaBuiiosa.

BresanepHas HacIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABl TE€HETHKH
YeJI0OBEKA: TeHEalI0TnueCKui, OJIM3HEIIOBBIN, IIUTOT€HETUYECKUI, OMOXUMUYECKU,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMenHoe ONpEACICHUE TE€HOTHIIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[MI1P-anamm3a. HacneacTBeHHbIe 3a00JICBaHUS YEIOBEKA: TCHHEBIC OOJIC3HH,
00JIe3HU C HACIEJCTBEHHOM MpPeapacnoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(UIAKTUKYI U JIEUEHUS] TEHETUYECKUX
0osne3Hel. MeauKO-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHHUE MEAUIMHCKON
T€HETUKU B MPEJOTBPAIICHUHN U JICYEHUH F€HETUUECKUX 3a00JIeBaHUM YeoBeKa.

JdemoncTpanum:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. Y. BaBuiios.

TaOmumpl W CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBAaHHE M €T0
HUTOTCHETUYECKAasd OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOTCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JuruOpugHoe  CKpelIuBaHUE),
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeuuBaHus»,  «Menos»,
«B3anMoieNCTBUE QJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapThbl pACTEHUM,
KUBOTHBIX U 4eJOBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBaHHS,
CUEIUIEHHOTO ¢ mnosiom», «KapuoTtumbel YenoBeka UM KUBOTHBIX», «Bumsl
M3MEHYUBOCTHY, «MoaudukanuonHas HU3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
(baxTopay, «I'eHeTHKa rpynn KpoBuy», «MyTallmoHHas U3MEHUYHUBOCTHY.

OGopynoBanue: Mojenu-anmivkanuu «MOHOTUOPUIHOE CKpEUIMBAHUEY,
«Henonnoe noMunupoBaHuey», «JurubpugHoe ckpeuuBanuey», «llepexpéct



XpOMOCOM», MHKPOCKOI M MuKporpemnapat «Jlpo3zodpuna» (Hopma, MyTanuu
(hOopMBI KPBUIBEB U OKPACKU Tela), repoapuil «I'opox moceBHON».

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

JlaGopatopnass pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUAHOTO M
JUTUOPUIHOTO CKPEUIMBAHUS y APO030(P bl Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGopatopnas pabota Ne 6. «3yuenue MoaupuKalmoOHHON U3MEHUYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanu3 MmyTtanuii y apo30Quiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTtuueckas pabora Ne 2. «CocTaBleHHE W aHAIM3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKIUU U TOMECTUKAIUS.
VYuenne H. . BaBuioBa o0 1eHTpax MPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYpPHBIX pacTeHUU. LIeHTphl MPOUCXOXKIECHUSI TOMAIIHUX >KUBOTHBIX. CopT,
opoja, mTaMM.

CoBpeMeHHbIE METO/bI CeNeKIIMU. MaccoBbI U MHAUBUIYaJIbHBIA OTOOPHI B
CEJICKIIMM pacTeHUM U KUBOTHBIX. OIleHKa JKCTephepa. BIM3KOPOICTBEHHOE
ckpemuBanue — uWHOpuAMHT. Yucras nunus. CKpemIMBaHUE YUCTHIX JIMHUH.
I'eteposuc, unu rubpuanas cuiia. HepoiacTBeHHOE CKpenIMBaHUE — ayTOPUAMHT.
Otpanénnass rtulOpuauzanuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYeHHE TOJMUIUIOUJIOB. JIOCTHXKEHHSI CENEeKIMU pAaCTeHUM, MXUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHas HMHXKEHEpHs. ITaIbl
co3nanust pexomOunHantHo JIHK wu TpancrenHsix opranusmoB. KierouHas
nHxeHepud. Kinetounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Dkosoruyeckue U 3THyeckue  npobiembl. I'MO  —  reHeTndecku
MOJU(DUITUIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanum:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuupl U cxembl: KapTa «LIeHTpBI TPOMCXOXKACHHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHui», «llopoapl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuit», «Otaanéunas rubpuauzamnus», «PadoTer akagemuka M. @. FBaHOBay,
«Ilonmumnongus», «OObekThl OuorexHonorun», «KieTtounele KyJabTypsl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOA0B AUKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii « CeabCKOX03IMCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypenss «OCHOBHBIE METOABI M JOCTHIKEHUS CEJIEKUWMN PACTEHHU H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHUIO, IIJIEMEHHYIO depmy,
COPTOMCHBITATENBHBII  y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

12 KUIIACC

Tema 1. DBoIlOUMOHHAS 0MOJIOTHS.

[Ipennochyiku BO3HUKHOBEHHUS SBOJIOIMOHHON TeOopUU. DBOIIOLMOHHAS
Teopusi 1 €€ MecTo B Ouojoruu. BiusiHue SBOJIOIMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenscTBa ABOJOIUHU. [laneoHTONOrMYeCKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJOB B MAJCOHTOJOTMYECKON JIETOMUCH, MEpPeXOAHbIe (OPMBI.
buoreorpadguueckue: cxoacTBo u paznuure ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpUOJIOTUYECKHE: CXOJACTBA W Pa3jIU4Usi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IMyTEeH y BcCeX
OpraHU3MOB.

OomtonmonHass teopust Y. JlapBuna. Ilpeanochulkn BO3HHUKHOBEHUS
napBUHM3MA. JIBMXKYIIME CHIIBI 3BOJIIOIMUA BUJIOB 1O JlapBuHY (M30BITOUYHOE
Pa3MHOXXEHUE TPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bononuu (CTI) u € 0OCHOBHBIE MOTOKEHMUS.

MuxkpoaBostonus. [Tomymsius kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBxyuue cuiibl ((paKTOpbl) 3BOJIONMUA BUAOB B MpUpojae. MyTallMOHHBIHI
MpOIECC M KOMOMHATHMBHAsT M3MEHYMBOCThH. [lomylsiiiMOHHBIE BOJHBI U Jpeid
reHoB. M3od1ust 1 Murpanus.

EcrectBennbiit otOOp — HampaBisomui ($aktop sBoionuUd. DopMmbl
€CTECTBEHHOTO 0TOOpAa.

[Ipucnoco6eHHOCT, OpraHW3MOB KakK pe3ysibTaT 3BoyronuU. [IpumMepbl
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(o3bl ¥ HAKOAIANITAINY.

Buag wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOI0TUIECKOe.

Makpospomorus.  ®dopmbl  3BosOIUK:  duUIETAYECKas, JIUBEPreHTHas,
KOHBEPTeHTHas1, napamienbHas. HeoOpaTuMoCTh 3BOTIOLINH.

[IpoucxoxaeHue OT HeECEUUATU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS padaiius.

JdemoncTpanum:



[Toptpetsr: K. JIunneun, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBepios.
Tabaunpl u cxeMbl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3emMiiey, «3apoabIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cyliecTBoBaHue», «EcTecTBeHHbI 0TOOP», «MHOroodpasue COpToB pPACTEHHID,
«MHoroobpasue  mopoJ  KHUBOTHBIX, «ITonmynsauumy, «MyTauuoHnHas

M3MEHYUBOCTHY, «Apomopdossy, «Umnoamanramumy, «OOmas nereHepanusy,
«/IBmxymue cunel 3Boironnn», «Kapra-cxema wmapmipyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiecTBoBaHUE», «IIpuCrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUA00Opa3oBaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMH OKPAaCKH,
Ha0oOp TJI0AOB U ceMsH, KoJuleKuus «lIpumepsl 3allUTHBIX MPUCTIOCOOIEHUN Y
AKUBOTHBIX», MOJieldb «OCHOBHBIE HAIpPaBICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpadguueckass kapra wMupa, koiuiekius «DoOpMbl COXPaHHOCTH
MCKOMAeMbIX JKMBOTHBIX M pacTeHui», wmonaenb ammumkamus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWA», MUKporpenapat «Jlpo3oduna» (Hopma, MmyTanuu (GOpMbl KPbUILEB U
OKpacCKH TeJa).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopnass pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHUYECKOMY
KPUTEPUIO».

JlaGopaTtopHas pabota Ne 2. «OmnucaHue MpUCIOCOOJCHHOCTH OpraHM3Ma M
€€ OTHOCHUTEJILHOTO XapaAKTEPay.

Tema 2. Bo3HUKHOBeHMEe M pa3BUTHE *KU3HU Ha 3emuie.

JloHay4yHbBIE TPEACTABIEHUS O 3apOXKJICHUM >KU3HU. HayuyHble THUIOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W TNaHCHepMus. XuUMHUUYecKas
ABOJIONMS. AOMOT€HHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBbHOE TOATBEPKICHUE XUMUUECKOW IBOTOIMA. HavanbHble 3Tamnsl
ouonornuyeckor spomoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKU. [IepBble KIETKM M WX SBOJIIOLHS.
®opMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam W nepuoaaM. Karapxen. Apxenckas u
npoTepo3oiickas d3pbl. Ilameosoiickas 3pa u €€ TMepHoAbl: KEeMOPUMCKHIA,
OPIOBUKCKHH, CUITyPUNCKUN, TIEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o30lickast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaitHo3oMickass »d3pa W €€ TMepuoabl: MaJCOr€HOBBIA, HEOTCHOBBI,
AHTPONOTE€HOBBIMN.



XapakTepucTuka KJIMMaTa U reoJoruueckux mpoieccoB. OCHOBHBIE 3Tallbl
ABOJIIONMU PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd Hu
KUBOTHBIX. [losiBNIEHUE, pacClIBET U BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOrO0 MHpa KaK OTpakeHue »3Botonuu. (OCHOBHBIC
CHUCTEMATHUYECKUE TPYMIbl OPraHU3MOB.

DBOJIOLMS YEJIOBEKA. AHTPOIOJIOTUS KaK HayKa. Pa3BuTue npeacTaBieHu O
MPOUCXOXKJCHUHM 4YesoBeka. MeToabsl u3ydeHus anTpomnorene3a. CxolcTBa U
pa3nuus YenoBeKa U )KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEeJIOBEKa.

JIBroKy1me CHJIbI (dbakTophI) AHTPOIIOTEHE3A. Hacnencreennas
M3MEHYMBOCTh U €CTECTBEHHbIH OTOOp. OOIIeCTBeHHbIM 00pa3 KU3HH,
M3TOTOBJICHUE OPYAUN TPyJa, MBIILICHHE, PEYb.

OcCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTpaJoONuTeKkH, YemoBek
yMenblid, YemoBek mnOpsaMoxonsdmuii, YenoBek HeaHAepTaIbCKuM, UYenoBek
pasymubiii. Haxogku HCKOMaeMmbIX OCTaTKOB, BpeMsi CYIIECTBOBaHUS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 *KU3HU, OPYIusl.

UYenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BpPONEOUAHAsS
(eBpa3miickas),  Herpo-aBcTpajougHas  (dPKBaTopualibHAas),  MOHTOJOWIHAS
(a3maTcko-amMepuKaHcKas).  UepThl  OPHUCIOCOOJIEHHOCTH  MpEACTaBUTENCH
YeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO 4YelOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. . Onapun, C. Muwmuiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel 1 cxeMbl: «Bo3nmkHoBeHue ConHeuHOM cuUCTeMBl», «Pa3Butme
opraHuueckoro wmupa», «PacturenbHas KieTka», <«KuBOTHasi  KJIETKay,
«IIpokapuotnueckasi kietka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO MHPay,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKAa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa NaJCOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YENIOBeKa», «JlpeBHeimue moan», «/peBHue moam», «llepBbie
COBpPEMEHHBIE TN, «YemoBeuecKue paco».

O6GopynoBanue:  Mmyisiku — «l[Ipoucxoxknenne — yenoBeka»  (OFOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
M300paXKEHUsI KaMEHHBIX OpYyAWil TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIIEPHI,
pyomiia, ckpebna), TreoxpoHOJoruueckas Ta0nuna, Kowiekuus «Dopmel
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUII.

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3ydeHue MUCKOMAEMbIX OCTATKOB PacCTEHUU U
KUBOTHBIX B KOJUJICKIIUSX).



DKCKypcust «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WIK KpaeBeIueCcKui My3eil).

Tema 3. Opranu3msl U OKpYy>Kaloas cpeaa.

DKoJIOTHUs KaK HayKa. 3aJa4ul U pa3fieibl IKOJIOTUUA. MEeTOAbl SKOJIOTHYECKUX
UCCIeIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYyIIHAas, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue Qakropel. Kiaccudukanus skojgorudyeckux (¢(HakTOpOB:
abuoTuyeckue, OMOTHUYECKME U AaHTPOINOreHHbIe. JIeWCTBUE HSKOJOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AOuoruueckue (GakTophl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3ZM.
[Ipucnocobnenuss OpraHu3MOB K  JACUCTBHIO  aOUOTHYECKUX  (haKTOPOB.
buonoruueckue puTmel.

buotuueckue (haxTopHI. Bunanl OMOTHYECKUX B3aUMOJIECTBUH:
KOHKYPEHIUs, XUIIHUYECTBO, CuMOKO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJu3M, KOMMEHCaMU3M (KBapTHPAHCTBO, HaXJIEOHUUYECTBO). AMEHCAIU3M,
HeUTpasu3M. 3HauYeHHE OWOTHYECKUMX B3aUMOJEWUCTBHM I CYLIECTBOBAaHUSA
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomyysiiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIIUN: YUCIEHHOCTh, IUIOTHOCTb, POXKJA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanud. J[nHaMuka YucIeHHOCTH MOMYJISIUNA U €€ PeryJIsiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

Tabnuiel u cxembl: kapta «l[Ipupoansie 30HbI 3emuny, «Cpenbl 0OUTaHUS
opranu3MoBy», «®doronepuoauzm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIIIUU UHPYy30pun-Ty Penbkmny, «llutesbie nemnm.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopnas padota Ne 3. «Mopdosornueckue 0COOEHHOCTH PaCTeHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopartopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTuueckast padora No 2. «I1oacy€T MI0OTHOCTH MOMYJISIIIUN Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MPOCTpaHCTBeHHasA, Tpoduueckas (mumieBast). Buasl-momunanTtel. CBs3W B
OHOLIeHO3E.

Dkosioruyeckue cuctembl (d9kocucteMsbl). I[lonstue 00 »skocucTteMe W
ouoreorieHoze. DYHKIIMOHAIbHBIE KOMIIOHEHTHI HKOCHUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBble) YPOBHM JKOCUCTEMBI. [lumieBble IenMM U CETH.
OcHOBHBIE TOKa3aTeIM SKOCHUCTEMBI: OuoMacca, MPOAYKIHUSA. DKOJOTHUYECKHE
NUpaMUIbl:  TPOAYKIUU, YHUCIEHHOCTH, Ouomaccel. CBOMCTBa 3KOCHCTEM:
YCTOMYUBOCTD, CaMOperyJisius, pazputue. CyKieccus.

[Ipupoanbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ KOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak @akrop ycTolumBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMile.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocraB u CTpyKTypa
ouocdepnl. Kupoe BemectBO U ero ¢yHkiuu. OcobeHHocTH Ouochepbl Kak
ro0anbHOM 3KOCUCTEeMBbl. J[MHaAMUYeckoe paBHOBeCcME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOTr€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJiepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTPOIIOTeHHBIE U3MEHEHUs B Ouocdepe.
I'moGanbpHBIE SKOJTOTHIECKUE TPOOTIEMBL.

CocymiecTBoBaHuE PUPOJIbI u YeJI0BEYECTBRA. CoxpaneHnue
Ouopa3zHooOpa3usi Kak OCHOBa yCcTOM4YMBOCTU Ouocheprsl. OCHOBA parmOHAILHOTO
yOpaBlEHUs TPUPOJHBIMU pecypcaMd U HUX HUCHoJdb30BaHue. JlocTuxeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdemMoncTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer n cxemsl: «llumesbie nenn», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponueie coobmectBay, «llenmu nuTaHus», «IKOJIOTMYECKass MHUPAMHUIA,
«buocdepa u yenoek», «IKOCUCTEMA TUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3 Bojmoéma», «ArporeHo3», «IIpumepHbie
AHTPOTIOTEHHbIE  BO3JCUCTBUS Ha TOpUpoLy», «BaxHelmme HCTOUYHHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BOA», «llouBa — BaxkHelillasi cOCTaBISIONIAs
ouochepr», «Daktopsl gerpananuu nousy, «llapaukoBsiii r3dext», «DakTops
PaIuoOaKTUBHOTO 3arps3HeHus Ouocdepsr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIA »3KpaH Ouocheps»,
«KpyroBopoT yriaepoja B Ouochepe», «KpyroBopoT a3ota B IpUpPOIE.

OOGopynoBanue: MojieNb-anmukanus «TunuuHbie OHOLIEHO3bI», Trepbapuii
«PactutenpHbIe COOOIIECTBaY, KOJUIEKIINN «brorieno3y», «Bpeaurenu BakHEHUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TrepOapuu U KOJJIEKIIMH pPACTEHUU U
KUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM 3KOJOTMYECKUM TpyIaM OJAHOTO BHJA,



Kpacnass kuura Poccuiickoii ®Dexnepanu, H300pa)K€HUs] OXPaHSIEMBIX BHUJIOB
pacTEHUH U )KUBOTHBIX.



IIJTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA [TPOI'PAMMLBI 110
BNOJOI'MNn HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBaMBalTCA TpeOOBaHUS K pe3yJbTaram
OCBOCHHUS OOyYaloIMMUCA TporpaMM CpeaHero oOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType AMYHOCTHBIX pE3yJbTAaTOB OCBOEHUA mpeaMera «buomnorus»
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHWE OOYYaIOIIMMUCA POCCHUICKON
rpaXXJaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACICHUI0, HalWudyhe MOTHUBAllMU K OOy4YeHUI0O  OHOJOTHH,
[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJIECHUM JHMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIUXCSl PYKOBOACTBOBATHCS B CBOEH
NEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TPHUCYIIIUMHA CHUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIMYME SKOJOTMYECKOro MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocTuraroTcs B
€IUHCTBE Y4YEOHOM U BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
TPaJIULIMOHHBIMU POCCHMUCKUMH COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMH II€HHOCTSMH, MPUHSATHIMH B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, pA3BUTUA BHYTPEHHEW MO3WULMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY W MPAaBOMOPSAKY, YEIOBEKY TPY/Ja U CTApIIEMY MOKOJIEHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaAuLIMSIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickonn ®dexnepauuu, MpUpPOIE U
OKpYXarUIen cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH O0YYArOUIUXCSl PyKOBOJICTBOBATHCSA
c(hOopMUPOBAHHOW BHYTPEHHEH MO3WULMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIleCcTBa, pacHIMpeHue >KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILECCE pPEan3ali OCHOBHBIX HAIpPaBJIECHUN
BOCHUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U

OTBETCTBEHHOTO Wi€Ha POCCUICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JAESATEIBHOCTH TMPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aUMO/JICUCTBUS JIOJICH C Pa3HBIMHU YOEKIECHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COIIMAILHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIbLHOIO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB NpPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUHYECKOT0 BOCIIUTAHMS:

chopMHUPOBAHHOCTH POCCUNCKOM rpakJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YyBCTBA OTBETCTBEHHOCTH MeEpen]
PonuHol, ropmoctn 3a cBOM Kpal, CBOXO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIILIOE U HACTOsAIIee MHOTOHAIMOHAILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IBI,
TOCTHKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWOJOTHM, TMOHUMAHMS 3HAYEHUST OWOJIOTUM B TO3HAHWU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIECTBA;

unelHas yoexxnEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEH CEeMEHHOM JKH3HMU B COOTBETCTBHHM C
TpaauuusaMu HaponoB Poccuu;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE YMOIMOHATBHOTO BO3ICHCTBUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnuTanusi, (OPMHUPOBAHNUS KYJILTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJyuns:

MOHMMAHWE M peaju3alus 3J0pOBOr0 W Oe3omacHOro ooOpasza KU3HH
(3mopoBO€  TMUTaHHWE, COONIOJIEHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTIbIXa, peryispHas duznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE [IEHHOCTH TPaBUJ HHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHS BPEIHBIX MPUBBLIUEK (YyHOTpeOIeHUs
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTHMYECKOW M COLHAIBbHOMN
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, MJIAHUPOBATH U CaMOCTOSATEIIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepaM NpoPecCUOHANBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO W CaMOOOpa3OBaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYeCKOT0 BOCIIUTAHMS:

AKOJIOTMUECKHU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3eMIle, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHSI JKOJOTMYECKOM KYJIbTYyphl: MNPUOOPETEHHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNIKOB M OLEHKHM HX BO3MOXHBIX TMOCJIEACTBUM st
OKPYXarOIIEN CPEeIbL;

OCO3HAHUE TI00ATBHOrO XapakKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel Hx
pelieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MpHOOpeTaeMble NPU U3YUYEHUU OUOJOTUH
3HAHUS M YyMEHUSI TpU pEeUIeHUH NPoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONOIAb30BaHUEM  (COONMIOICHNE  TMpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHUS B SKOCHCTEMAax, OXpaHy BHJIOB,
IKoCcHuCTeM, Orochepsl);



aKTUBHOE HEMpUSATHE JEWCTBUM, NPUHOCIIIUX BpEd  OKpYyKalolleu
MPUPOJHON Cpelie, YMEHUE MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAILATh UX;

HaJM4ue Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJOTHUECKON KYJIbTYPHI,
ombITa JEeATETbHOCTU AKOJIOTUYECKON HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUUYECKOHN JESITEIHbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOILECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHLTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMaHWe crnenuduKd OWOJIOTUM KaK HayKH, OCO3HaHUsi €€ poiu B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MpEACTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOlllecTBa, B TO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHuu mpoliaeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM [JIi COBPEMEHHOW IMBWJIM3AIINU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOoOeM U
obecrieueHusi mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PaAlMOHAIBHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYEHHUU OHOJOTMYECKUX 3HAHUM B NEIAX
MOBBIIIEHUS OOIIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON rpaMOTHOCTU oOywarommuxcs, popMupyeMon
MIPU U3YYE€HUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IIOJIyda€Mble 3HaHHS [JJis1 aHajiu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO0 MUpa U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JleflaTh OOOCHOBAHHBIE 3aKJIIOYEHUsS Ha OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOJIb30BaTh OMOJOTHMYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHbBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM MAESATEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW O OHOJOTHU B
COOTBETCTBHHU C )KU3HEHHBIMH ITOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4yeOHOro mpenmera «buomorusy»
BKJIIOYAIOT: 3HauyuMMble sl (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIMCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeuupUKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJIECHUE, Mpoliecc,
CUCTEeMa, Hay4HbIH (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccienoBanne,  HaOMIOJEHUE,  HW3MEpPEHHE, OSKCIEPUMEHT U  JAPYTux),
YHUBEpCaJIbHbIEe y4eOHbIe JeHCTBHS (IIO3HABaTENIbHbIE, KOMMYHHKATHUBHBIE,

pEryJISTUBHEIE), obecrieunBaroIIne dbopmupoBaHue (GyHKIIMOHAIBHOM
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4YarolIuXxcsi, CHOCOOHOCTh
oOyyJaronmxcs UCII0Ib30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHUSI W  YHUBEpCAIbHbIE YyueOHble JEHCTBUS B
MO3HABATEIbHON U COMAIIBHON TPAKTHUKE.

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHUS MPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOKHBI OTPAKATh:

OBaanenne YHHUBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a3oBble JIOrHYECKHE e CTBUS:

CaMOCTOSITeTbHO  (hopMynupoBaTh U aKTyalH3UupoBaTh  MOpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KilacCu(pUKalu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIJAEHATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

OMpEeNeNaTh LeNu ACSTEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C MMOCTABICHHBIMU IEJISIMU;

UCIIOJIB30BaTh OMOJIOTUYECKUE TOHATUSA JIJIsi 00bsICHEHUS] (DaKTOB U SIBIICHUI
YKUBOU IPUPOBI;

CTPOUTH JIOTUUECKHUE PACCYXICHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTna TSt MPEICTABICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TaKkke  MPOTUBOPEYUH  Ppa3sHOTO  POJA,  BBISIBIEHHBIX B Pa3iUYHBIX
MH(QOPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH,

KOODAMHUPOBATh M  BBIONHATH pabOTy B  YCIOBHUSIX  pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HcCCIEA0BATEILCKHIE 1CCTBUS:

BJIaJIETh HABBIKAMU Y4EOHO-UCCIIE0BATENHCKONU U MTPOEKTHON €SI TEIHLHOCTH,
HaBbIKAMU  pa3pelieHusi MmpoOJieM, CIOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETbHOMY MOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a]1a4, TPUMEHECHHIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3IUYHbIE BHUJBI JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUSA, €r0 MHTEPHpPETAlu, MNPEeoOpa30BaHUI0 M MPUMEHEHUI0O B YUYEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JaHUU YUYECOHBIX U COIUANIbHBIX TPOCKTOB;

(dbopMupOBaTh HAYYHBIN TUIT MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NEATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3a/ady,
BBIJIBUTaTh TUIOTE3Y €€ pEIIeHUs, HaXOJUTh apryMEHThI JIsi JOKa3aTelbCTBa
CBOUX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBAaTh TMOJYyYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBJISITh II€JICHANPABICHHBIN IMOUCK IMEPEeHOCa CPEACTB U CHOCOOOB
JeNUCTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMeTh MEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO M MPAKTHUYECKYI0 O0JIacTu
KUZHEACATEIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeasiaraTb OPUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCA B PA3TUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTE y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJIOTHYECKUX CJIOBapsix W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH



MH(QOpMAIINIO Pa3TUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KPUTUUECKHU OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dbopMyIHpOBaThH 3aMpPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorudyeckor mHMOpManKu, HEOOXOAUMOM Il BHIMTOJTHEHUS YYEOHBIX
3a/;ay;

MpUOOpPETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJIb30BAHUS PA3TUYHBIX
MMOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOUpATh  ONTHUMaJbHYIO  (GOpMy  TpeACTaBICHUS
Ouosiornyeckor uHpopmanuu (CxeMbl, Tpa@uku, TUarpaMmbl, TaOIUIbI, PUCYHKU
H Ipyroe);

WCIIOJB30BaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa mpu padbore cC
Ouosiornyeckod MHQOpMAIMEd: TPUMEHITh XUMUYECKHE, (PU3HYECKUE U
MaTeMaTU4YeCKUe 3HAaKU U CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIOJB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HarJISJHOCTH;

BJIaJICTh ~ HAaBBIKAMHM  paCllO3HaBaHMUs U 3allUTBl  MHQOpMAaIuW,
nH(pOpPMAITMOHHOM 0€301aCHOCTH JTUYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCeX cpepax KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JUCKYCCHUU MO CYIIECTBY O00CYXJaemMoil Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJIEHHS OTHOCUTEIBHO BBITIOJTHEHUS TIpeasiaraeMoin
3a/1aul, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUU JPYTUX YUYACTHHKOB
auanora Wil JUCKYCCUN);

pacrio3HaBaTh HeBepOallbHbIE CpEACTBAa OOIIEHUS, NOHUMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CUTYallUH,
YMETbh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJCHCTBUS, TOHUMATD
HaMEpPEeHUs IPYTHUX 0!, IPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU ¢opme hopMyIMPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMUHO H3JIarath CBOIO TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eTeJIbHOCTh:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MIPU PEIICHUN YUeOHOU 3a7auH;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;



MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAH JACHCTBU,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO yYaCTHHKA KOMAaHIbl B
001U pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJECHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMHU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OMOJOTMYECKHWE 3HAHUS [Ji1 BBISBICHUS MPOOJTIEM M UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BHIOMpaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUN I1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBUSX M MOCTYINKAaX MO OTHOILIECHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEILHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa3oBaTelbHOU
NESATeNbHOCTH U )KU3HEHHBIX CUTYAIUsIX;

CaMOCTOSITETLHO  COCTaBJISATh IUIAH pEHIEHUs NpoOJeMbl C  y4E€TOM
HMMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IMIUPOKOW HPYIULIUH B
pa3HbIX O0O0JIACTSIX 3HAHWUM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJNbTaTOB U
OCHOBAHUM, UCIOJIH30BaTh MPUEMBI pPedIEKCUU [JIsi OLICHKH CUTYyallud, BbIOOpa
BEPHOTO PEILICHHUS;

yMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS] MO HUX
CHUKEHHUIO;



MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3€ pEe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsiTHe ce0s1 U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTMX NPU aAHAIN3E pEe3yJIbTaTOB
NEATENbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO APYrUX Ha OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeJI0BeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHHs mporpamMmbl COO mno Ouonmoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crieniduyeckue st yueOHoro npeameta «buomorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JIEATEIIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX yY4YEOHBIX CHUTYalUSIX, a TaKXKE€ B PEalbHBIX
KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTABICHBI MO TOJaM 00yUEHHUS.

[IpenMeTHble pe3yabTaThl OCBOEHUS ydeOHoOro mpeamera «buonorus» ¢ 11
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIsl PEIlICHHS )KU3HEHHBIX 3a/ad4;

YMEHHE PacKpbIBaTh COJIEpKAHUE OMOJOTHYECKUX TEPMHUHOB M TOHSATHIL:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonm3M (OOMEH BEIIECTB M IIpeBpallcHUe
SHEPruM), TOMEOCTa3 (CaMOpEryslus), YPOBHEBasE OpraHU3aIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOTYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U
pa3BUTHUE;

YMEHHE u3JIaratb OWOJIOTMYEeCKUe Teopur (KIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs,, LEHTpaJbHas JOrMa MOJEKYJsIpHOM Ouosoruu), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HeHTpax MHOrooOpasus u
MPOUCXOXKEHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpenensTe TpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHHI, OpraHu3alus W MPOBEJCHUE
OMOJIOTMYECKOTO0  SKCIEPUMEHTA,  BBIABM)KEHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXAY HCCIENYyEMbIMU BEIUYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pEe3yNbTaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YIbTATOB;

YMEHHE BBIJIEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
MPOIIECCOB: OOMEHa BEILECTB U MPEBPAILECHUS SHEPIUU B KJETKe, (OTOCUHTE3A,
IJIACTUYECKOr0 W JHEPreTMYecKoro oOMEHa, XEMOCHUHTE3a, MHUTO03a, Meno03a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUBUAYaJIbHOTO pPa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs MPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LEIpl0 obecnedeHus: Oe30IacCHOCTH CBOEro 3J0pOBbS M 30pPOBBSA
OKPY>KaIOILIUX JIF0/IeH, COOII0ACHUSI HOPM TPaMOTHOTO TTOBEJICHHS B OKPY Karolen
MPUPOJHON cpelie, NMOHUMaHHEe HEOOXOAUMOCTH UCIOIb30BAHUS JOCTHKEHUN
COBPEMEHHOMU ounosioruu u OMOTEXHOJIOTUI TUTSt palMoHaIbLHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pellaTh »dJIEMEHTapHble TE€HETHUYECKHWE 3aJaud Ha MOHO- U
JUTHOPUIHOE CKpEIIMBAaHUE, CLEIUICHHOE HaCIeJOBAaHUE, COCTaBIATH CXEMBbI
MOHOTHOPUJIHOTO CKpEIUBAHUA JJIS MPEACKa3aHus HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThI, COOJIOAAThH
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh U HMHTEPHPETUPOBaTh HHGOPMALIUIO
OMOJIOTMYECKOTO  COJEPKaHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOM MH(OpMAIINU, HAYYHO-TIOMYISIPHBIC
MaTepualbl), 3THYECKUE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OWUOJIOTHH,
MeJUIIHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011as1 OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
MCIIOJIB30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUS y4ueOHOro mpeamera «buonorus» ¢ 12
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUMCKUX H
3apyOeXHbIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHONOTHH, (PYHKIIHOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIs PEIlICHHs )KU3HEHHBIX 3a/a4;

YMEHHE pPacKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
BH/JI, TOMYJIALMS, TeHODOH/, SBOJIONMS, JBIXKYIIUE CUIIbI ((PAKTOPBI) IBOIIOLINH,
MPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, IKOJIOTUYECKUE (PAKTOPHI,



DKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHThl, LEeNU MUTaAHUs,
AKOJIOTHYECKas mupaMuga, OuoreoreHos, onocdepa;

YMEHHE H3JIaratb OWOJOTHYeCKUuEe Teopuu (PBONIOLNUOHHAS Teopus Y.
JlapBruHA, CHHTETHYECKas TEOpHsl HBOJIOLMH), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apoasiiieBoro cxoncrtea K. M. bapa, yepenoBaHusi TJIaBHBIX HamlpaBiICHUU U
nyteit sBomonuu A. H. CeepiioBa, yuenuss o o6uocdepe B. . Bepnaackoro),
ONpPEeNEeNATh TPAHUIIBI KX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BIIaJIeTh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE YKUBBIX CUCTEM, IMPOIECCOB U SIBICHUI, OpraHu3alusi U IPOBEICHUE
OMOJIOTUYECKOT0  JKCIEPUMEHTA,  BBIABM)KEHUE  TUIMOTE3bl,  BBISIBICHUE
3aBUCHUMOCTH MEXAY HCCIECIYyEMbIMH BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pEe3yJbTaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJICNSTh CYIIECTBEHHbIC MPU3HAKH CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIUNA, NPOIYIEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOTeoleHO30B M JIKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJEeJACTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JCUCTBUSI SKOJOTMYECKUX (PAaKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB U TOTOKAa HHEPIMU B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUU B
AKOCHCTEMAX CBOEM MECTHOCTHU, KPYroBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs NMPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
KU3HU C LeNblo obOecriedeHus O€30MacCHOCTU CBOETO 3J0POBbSI U 310POBBS
OKPY>KaIOILIUX JIF0/IeH, COOMI0ACHUSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPY Karolen
MPUPOJHON cpelie, MOHUMaHHEe HEOOXOAUMOCTH UCIOIb30BAHUS JOCTUKEHUN
COBPEMEHHOU OUOJIOTUH JIJISl PAllMOHAIILHOTO MPUPOOTOJIb30BAHMUS;

YMEHHE peniaTh 3JIeMEHTapHble OMOJOTHYECKUE 3a/1aud, COCTaBISATh CXEMBbI
MepeHoca BEIIEeCTB U YIHEPTUH B IKOCUCTEMAaX (1IeMH MUTaHuUs);

YMEHHE BBINOJHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOoThl, COOIIOAATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh U HMHTEPHPETUPOBAThH HH(MOpPMAIIUIO
OMOJIOTUYECKOTO0  COJZEpKaHUs, BKIIOYAIONIYIO T[ICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBA MacCOBOM MH(OpMAINKU, HAYYHO-TIOMYISIPHBIC
MaTepuajabl),  pacCMaTpWBaTh  TJIOOANBbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIECHMUS,
000011asi OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

11 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bu6nuoreka [JOK
! bronorns xak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
) K ) bubmuoreka [JOK
HBbIC CHCTEMBL I HX Oprafusatit https://m.edsoo.ru/7f41c292
3 X . < ] 1 bubmuoreka [JOK
MMHUYECKHUI COCTAaB U CTPOCHUE KIIETKU hitps-//m.cdsoo.ru/ 741292
Bbubnuoreka [JOK
4 HKH3HEACATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHME U HHAVBUAYAIBHOE Pa3BUTHE 5 1 bubmmorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYUBOCTD 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
2 p . 1 bubmuoreka [JOK
C3EPBHOC BpEM https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Kontpouabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1
! IBOIMOIMORHAT GroNOrus ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 9 0.5 bubmmorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OprasusMbl 1 OKpysKarolas cpeaa 5 1 bubmorera [IOK
p Py Hast cpen https://m.edsoo.ru/7f41cc74
Bub6nuoreka [JOK
4 Coo0111ecTBa U 3KOJIOTHUECKUE CUCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
Bubnuoreka [JOK
> Pesepsroe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Bub6nuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS KUBOU HPUPOIBI.
[IpakTuyeckas padora Ne 1
2 «Mcnionp30BaHuE pa3IMYHBIX 1 0.5 bubmorexa [TOK
P ' https://m.eds00.ru/863e6122
METOJOB MPU U3YUYEHUU
OMOJIOTHYECKHX O0BEKTOBY
3 buonoruueckue cuctemsl, MpoLecchl | bubmmoreka [JOK
U UX U3y4CHUE https://m.edsoo.ru/863e6564
4 XuUMHUUYECKUN cOCcTaB KIeTKU. Bona u | bubmuoreka [JOK
MHHEPAIBHBIE COJIH https://m.edsoo.ru/863e674¢
Bub6nuoreka [JOK
5 benku. CocTaB u cTpoeHue 0enko 1
A Tap M CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmmoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
b K
7 VYraeBoasl. JIunuasl 1 nGmroTexa O

https://m.eds00.ru/863e6870




Bubnuoreka [JOK

8 Hyxnensoseie kierotsl. AT® https://m.eds00.1u/863e6d5¢
9 Hcropus n MeToabl U3ydeHus bubmmoreka [IOK
kietku. Kinetounas teopust https://m.edsoo.ru/863e6e88
10 Kierka xak neimoctHas KuBas
cucreMa
CrtpoeHue 2yKapuOTHYECKOHN KIETKH.
JIaGopatopHas pabota Ne 2
«M3yueHue cTpoeHUs KIETOK bubmmoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTTHCaHHUEC
Bu6nuoreka [JOK
12 OOMeH BelecTB Wi METa00IU3M hitps:/m.cdsoo.ru/863¢766¢
Bub6nuoreka [JOK
13 ®otocnires. Xemocurtes https://m.eds00.1u/863¢7¢98
. bubmuoreka [JOK
14 DnepreTeckuii oOmen https://m.edsoo.ru/863e7aae
JKuzneHHsbIl IUKI KiIeTKU. [leneHue
KJIeTKH. MuT03. JJabopaTropHas
15 pabota Ne 3 «Ha6mo;[peHHep MHUTO3a B 0.5 buGnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeIIKa JTyKa Ha
TOTOBBIX MUKPOIIpEnapaTax»
16 Buocunres O0enka. Peakius Bbub6nuoreka [JOK
MaTPUYHOT'O CHHTE3A https://m.edsoo.ru/863e796¢
bubmuoreka [JOK
17 Tpascasnus — Guocnres benka https://m.edso:)_.[ru/ 863e796¢
18 HexkneTounsie (hopMbI )KU3HH — bubmmoreka [JOK




BUPYCBI

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

Bubnuoreka [JOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JIaGopartopnas pabota Ne 4 0.5 bubmmoreka [IOK
«HM3ydyeHne cTpoeHus MOJIOBbIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NuauBuayanbHOE pa3BUTHE bubmmoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
3 I'enernka — Hayka o bubmmorexa [IOK
HACJIEACTBEHHOCTU U U3MEHUYUBOCTU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEOBaHUS
24 HpH3HaK0§. MOHOFI/I6pI/II;[HOG bubmmorexa LIOK
https://m.edsoo.ru/863e8878
CKpELIMBAaHNE
UTHOPHUIHOE CKpEIUBaHUE. 3aKOH
25 §GBaBI/II():I/If\[/IOFO H;)CHL:ILOBaHI/IH bubmorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HaclIe/10BaHKE
npusHakoB. JlJaboparopHas pabora
%6 Ne 5 «M3yuenue pe3ynbraToB 0.5 bubmmoreka [JOK
MOHOTHOPUAHOTO U JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTpENapaTax»
27 I'enetuka nona. Hacnenopanue bubmuoreka [JOK




MPU3HAKOB, CHCIUICHHBIX C ITOJIOM

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

N3menuuBocTs. HenacnencrBenHast
M3MeH4MBOCTb. JlaboparopHas

pabota Ne 6. M3zyuenue bu6mmoreka [IOK
28 . 1 0.5
MOJIU(UKAITIOHHON H3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
[IOCTPOECHHUE BapHAaIlMIOHHOTO psijia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHas N3MEHYMBOCTb.
29 JIaGoparopnas pabora Ne 7. | 0.5 bubmmorexa [IOK
«AHanu3 MyTauuil y 1po30¢puibl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
Bubnuoreka [JOK
30 Peneriia uenopexa 1 https://m.edsoo.ru/863e8d78
PezepHblil ypok. O6o01eHue no
31 teMe «HacnencTtBeHHOCTS U 1
U3MEHUYUBOCTb OPraHU3MOBY
Bub6nuoreka [JOK
32 Ceneiuit Kak Hayka i potece 1 https://m.edsoo.ru/863e9214
1 MeToabl U JOCTUKEHUS CEJIEKIIUU | Bu6nuoreka [JOK
pacTeHU! U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib | bubmmorexa [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




12 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne ara nu(ppoBbIe
Tema ypoka Konrtpoabnbie | IIpakTnueckue A op
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUECHUS 1 bubmorexa LIOK
H A M https://m.edsoo.ru/863ea20e
) Hcropus pa3BuUTHS NpeACTaBICHUN | bubmmoreka [IOK
00 PBOJIOLIUN https://m.edsoo.ru/863e9570
Bub6nuoreka [JOK
3 Muxkpo3Boto 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 3eMeHTapHas
€AMHULIA BUJA U SBOJIIOLNH.
4 J'II;60 IellTo HI;;I abota ;0 1 1 0.5 bubmorexa LIOK
patopHai p ) ' https://m.eds00.1u/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JIBroKyLIMe cuibl (3J1IEMEHTapHbIE | bubmmoreka [IOK
(haKkTOPBI) SBOIOIIH https://m.edsoo.ru/863e9da4
Bub6nuoreka [JOK
E i 0TO 1
6 CTeCTBEHHbII 0TOOP M ero popub! https://m.edsoo.ru/863e9ed0
Pesyinbrarsl 3BOMIIOIUN:
MIPUCTIOCOOTICHHOCTh OPIaHU3MOB U
7 Buz00Opa3oBanue. JlabopatopHas | 0.5 bubmmoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEJILHOT'O XapaKTepay
2 Hanpasnenus u nytu | bubmmoreka [IOK

MaKpO3BOJIIONHNN

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




9 HeobpaTtumocTs 3BoOMIONNUN
10 HcTopus xu3HHu Ha 3emMile 1 METOIbI
e¢ n3ydeHus
1 I'unoTe3bl NPOUCXOKIAEHUS KU3HU bubmmoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam u bubmmoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl HBOJIOLIH
PacTUTENILHOTO U JKUBOTHOTO MUDA.
13 [TpakTuyeckas padora Ne 1 0.5 bu6mmoreka [IOK
«M3ydyeHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJIJICKITHSIX )
14 CoBpemMeHHas cuctema bubmmoreka [JOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (AaHTPOIOTEHE3) bubmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopsl) bubmmoreka [IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJIMH YBOJIOIIH
YenoBeKa
13 YenoBeueckue pacsl U IPUPOIHBIE bubmmorexa [IOK
aJanTaluuy 4YeJ0BeKa https://m.edsoo.ru/863eaca2
PezepHblit ypok. O6o01eHue no
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOrus KaK HayKa
21 Cpenpl OOUTaHHS U SKOJIOTHYECKUE Bub6nuoreka [JOK




(bakTopsl

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

Abunornueckue GpakTopbl.
JIaGopartopnas pabora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

. bubmuoreka [JOK
22 pacTeHMil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCay
b K
23 buotnyeckue hakTopsl nommorexa O
https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nomyJsiiun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér miuotHoCTH 0.5
TIOMYJISIINH pa3HbIX BUOB
pacTeHun»
)5 Coo0riecTBa OpraHu3MOB — bubmmoreka [JOK
OHoIIeHO03 https://m.edsoo.ru/863eb46a
%6 DKOJIOTUYECKHNE CUCTEMBI bubmuoreka [JOK
(?PKOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHbIE TTOKA3aTENN YKOCUCTEMBI.
Bu6nuoreka [JOK
27 DKOJIOTHYECKUE TUPAMUJIBI.
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucreM. Cykueccus
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPONOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bubmmoreka [IOK
JKOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmmoreka [JOK

o6uochepsl

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




32 YenoeyecTBo B Onochepe 3emiu 1
1 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblil ypok. O00011I€HNE TEMBI
34 «Coo0011ecTBa 1 3KOJIOTUIECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






