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HOACHUTEJBHAA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMH TEOPETHUYECKYIO OCHOBY JUJIS
OTIPEIENICHHs] TOAXO0J0B K (OPMUPOBAHUIO COJACpNKAHUSA Y4eOHOro Mpeamera
«buonorus» cocraBwim: KoHuenryainbHele nonoxeus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJEp)KaHUsA, pe3yJbTaToB OOydYeHus u
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHHKOB, IOJIOKEHUS 00 OOLIUX LENX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmero obpazoBanuss B Poccuiickoit dexpeparuu, a Takke IOJIOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAYEHUH B MTO3HAHUU >KMBOM MPUPOJLI U 00eCrIeYeHU N
CYILLIECTBOBAaHMSI 4YesloBeYecKoro obmiectBa. CorjlaCHO Ha3BaHHBIM IOJIOKEHUSIM,
OIpe/ieTICHbl OCHOBHBIE (DYHKIIMK TPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpeACTaBlICHHE O LelsIX, 00 oOuiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCS CpeACTBaMU
yueOHOro mnpeamera «buosorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeieiieHue IO pas3ienaM M TeMmaw,
PEKOMEHTyeMYIO TMOCJIeI0BATEILHOCTh U3YUEHUsl YU4eOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSA3€H, JIOTUKH 00pa30BaTEIbHOIO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIMXCS.

B nporpaMMe mno OuMOJNIOTMM TakXe€ Y4YWUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (POPMHUPOBAHMM OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN
NEeATEIbHOCTH/YUEOHBIX JEHCTBUNM OOY4YaloIIMXCSd 1O OCBOCHHUIO COJEpKAHUS
OMOJOTNYECKOr0 00pa30BAHMS.

B nporpamme no Ouonorun (10—11 kimaccel, 0a30BbIil ypOBEHB) peaii30BaH
IOPUHLKI TPEEMCTBEHHOCTH B HW3y4YeHMH Ouonoruu, Ojarojaps uyemMy B HeEH
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa PAa3BUTHE 3HAaHWUW, CBSA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAyYHOTO  MHPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlUU JIMYHOCTH, SKOJIOTUYECKOTO MBILIEHUS, MPEACTaBICHUN O 3J0POBOM
oOpa3e KM3HM M OEpEeKHbIM OTHOUIEHHUEM K OKpYXalolled MPUPOIHOU cpene.
[TosToMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHl, a TaKKe 3HAHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TIPOLECCOB B MPOrpamMMe MO OMOJIOIMM YJIEIEHO BHHUMAHHUE HCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUHN B MOBCEIHEBHOM JKU3HU ISl PEUICHUS NMPUKIIAIHBIX 3a7a4, B
TOM 4YHCle: NPO(HUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMI 4YeJIOBEKa, MEIHMKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS 9KOJIOTUYECKU
1eJIeco00pa3sHOro TMOBEACHUS B OKpYXKalIlled NPUPOJHOW cpele, aHaius3a
BIIUSIHUS XO3SMCTBEHHOW JAESTENIBHOCTU 4YeJIOBEKa Ha COCTOSHHE MPUPOJIHBIX MU
MCKYCCTBEHHbBIX IKOCUCTEM. Y CUIIEHHME BHUMAHMS K MPUKJIATHON HAIPABICHHOCTU



yaeOHorOo mpenmera «buosmorusy MpOaUKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs
YCJIOBHUM ISl PEIICHUS] OJTHOM U3 aKTyaJIbHBIX 3a/1ay IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraer (GOpMUpOBaHHE Yy  OOyYarolmuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MCHCHHSIM JIUHAMUYHO Pa3BUBAOIIETOCS
COBPEMEHHOTO MHPA.

buosnoruss Ha ypoBHEe cpemHero ooOmiero 00pa3oBaHHS 3aHUMAET BaKHOE
mecto. OHa obecmeunBaeT (GopMUpOBaHWE y OOYYArONIUXCS TPEICTABICHUNA O
HAy4YHOW KapTUHE MHpA, paclIUpsieT U 000OIIaeT 3HAHUSA O KUBOU HpHUpoie, e
OTJIMYUTENIbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCJIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJIBI,  (OPMHUPOBAHUS
(GyHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 370pPOBOTO W Oe3omacHOro o0Opasa
YKU3HH, YKOJIOTUYECKOTO MBIIIUICHHS], IEHHOCTHOTO OTHOIIICHUSI K KUBOW MPUPOJIE
U YEJIOBEKY.

Bosbioe 3HaueHHe OMOIOTHS UMEET TAaK)Ke JIJIsl PEIICHHS BOCITUTATCIIBHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  oOmero  oOpa3oBaHus,  COIHATU3ALNN
oOyuaromuxcs. M3ydyenne 6monmoruu oOecriedyuBaeT yciaoBus sl (popMupoBaHUs
WHTEJUICKTYaJbHbIX, KOMMYHHMKAlIMOHHBIX ¥  MH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIlMU OMOJOTHYCCKUX 3HAHUU C
MPEACTABICHUSMH U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHBIE TOJOKEHHUS O TMpEAHA3HAYCHUU Y4EeOHOTO mpeaMeTra
«buonorus» COCTaBUIM OCHOBY IS ONpPENENEeHUsS TMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COJAEpKaHUsA, TMPEJCTaBICHHOT0O B IMporpamme II0
OHOJIOTHH.

Ot60p conmepxkanusi ydebHoro npeamera «buosjorus» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TMO3WUIHMHA KYJIbTYPOCOOOPA3HOTO TOIX0/1a, B COOTBETCTBHH C
KOTOPBIM OO0y4Yaroluecs: JOJDKHBI OCBOUTH 3HAHWUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus OOUIEH KYJIbTYpbl, OMNPEIEIAIONME aJIeKBaTHOE IOBEACHHE
YeJloBeKa B OKpYXKaromleld MPUPOIHONW cpeje, BOCTpEOOBAHHBIC B MOBCETHEBHOMN
KU3HU U MOpakTUYecKou aesiteabHOCTA. Oco00€e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIePKaHMs, KOTOPBIE CITy>KaT OCHOBOM JJisi POPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHH3aIllUU
OMOJOTUYECKOTO 00pa30BAHMUS.

CTpyKTypHpOBaHUE COACpKaHUSA YYECOHOro MaTepHwalia B IPOrpamMme II0
OWOJIOTUY OCYNIIECTBIICHO C YYETOM NPHOPUTETHOTO 3HAYEHWS 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOIBI, O €€ YPOBHEBON OpraHM3alliy 1
HBOJIIOIMHU. B cOOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buomorus»
BBIJICJICHBI CIICYIONTUE COJIepIKaTeNbHbIC TMHUN: «bronorus kak Hayka. MeTozpl
HAy4YHOTO TO3HaHU», «KieTka kak Ouosmormdeckas cuctema», «OpraHu3M Kak



Oouonornueckas cucrema», «CucremMa M MHOroo0Opasue OpPraHUYEeCKOTO MHUpPay,
«OBOJIIOLMS KUBON IPUPOAB», « IKOCUCTEMBI U IPUCYILUE UM 3aKOHOMEPHOCTH.

Ilenp m3yudeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJTIbHOM
OpraHu3aldyd >KUBBIX CHCTEM pa3HOrO paHra M NOpPUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh ATH 3HAHMS JJIS T'PAMOTHBIX JIEHCTBUH B OTHOIIEHUH OOBEKTOB
YKUBOM IPHUPOABI U PELICHUS PA3INYHBIX KU3HEHHBIX IPOOJIEM.

Joctrxenue 1enu u3ydeHus: yuyeOHoro npeamera «buosnorus» Ha 6azoBom
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOLUX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMbl 3HAHUH O OHOJOrMYECKUX TEOPUSX,
YUYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPABHIIAX, CIY>KAILUX OCHOBOM
uis (OpMHUPOBAHUS TNPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpA, O
METOJIaX Hay4YHOI'O MO3HaHMsI, CTPOEHUHU, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3allMHU, BbIIAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAaHUSAX B OMOJIOTHH;

dopMupoBaHue y OOYYaIOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B IpOLIECCE aHAJIM3a JIAHHBIX O IMYyTSX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISIOB, WJEH W TOJAXOJOB K M3YyUYEHHIO >KMBBIX CHUCTEM
pa3HOro ypoBHS OpraHU3alliy;

CTAaHOBJICHHE y OOydYamomuxcsd oO0mel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH U OIICHUBATH SBJICHUS OKPY>KAIOIIErO
MHUpa JKMBOW MPUPOJAbl HAa OCHOBAaHMM 3HAHWW W OMNbITA, MOJYYEHHBIX IpU
U3y4E€HUU OMOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JAESATENbHOCTH YEJIOBEKa, Ppa3BUTUU
COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHl;

BOCIHUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTHM IO3HAHUSI UYEJIOBEKOM >KMBOMU
IPUPOBI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIICHHS K HEW, COOIIOIEHHS STUYECKHUX
HOPM IpU IPOBEIECHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKHUX 3HAHUI [JIs TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOU KYIBTYPHI, A1 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEHEBHOM KU3HU TS
OLIEHKH TIOCJIEJICTBUIN CBOEH E€ATEIBHOCTH MO OTHOLLIEHUIO K OKpPY Karollel cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COONIIOACHHE MEp MNPOPUIAKTUKI
3a00sIeBaHUM.

B cucreme cpemnero oOmiero o6pasoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s3aTEIbHBIM Y4YEOHBIM IPEAMETOM, BXOISALIUM B
COCTaB MpeaMeTHON 001acTi « ECTeCTBEHHO-HAayYHBIE TTPEAMETHIY.



Jlst m3ydenusi 6uojaoruu Ha 6a30BOM ypOBHE CpPEHETO 001Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Hexnemo), B 11 kiacce — 34
yaca (1 yac B He/ieII0).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKaMmu, puimocoueil, STUKON, SCTETUKON U MPaBOM.
Ponp Owuonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTHYECKUX HaYK.

MeTob!l TO3HaHUS )KUBOUM IPUPOABI (HaOII0IeHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiaccupuKalus, MOJIETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMBOU MPUPOJIBI.

JlaGopaTopHble U NPaKTHYEeCKHE PadOTHI:

[Ipaktuueckast padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YUYEHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHHU3aNMs.

Kusble cructembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. Oinuue
JKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, IMOMYISALUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTHYeCKuH ), OMoCc(epHBIi.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHHU OpraHU3aLUU
YKABOW NPUPOIBD.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuveckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTAB KIIETKA. XHUMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MUKpPO3JIeMEeHThI. Bo/ia 1 MuHEpaibHbIC BEIECTBA.

OyHKIMM BOABI W MHUHEpPAIbHBIX BelleCTB B KkieTke. l[lomnepxanue
OCMOTHYECKOI0 DanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMBbIe M 3aMEHHMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIeKYyJibl (TIepBUYHAS, BTOPUYHAS, TpPETHUYHAS U
YeTBEpPTUYHAsA CTPYKTypa). XHMHUYECKHE cBoiicTBa OenkoB. buonornueckue
byHKIUN OETKOB.



depmeHTHl — Oumosiormdeckwe Kataiaumszatopbl. CrtpoeHHe (epMmeHTa:
aKTUBHBIA TIIEHTp, cyOcTpatHas crnenuduaHocts. Kodepmentsl. BuramuHsbI.
OTnnuus pepMEeHTOB OT HEOPTAHUUECKUX KaTaJlu3aTOPOB.

VYraeBoasl: MoHocaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) W noiMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
HesuTos03a). buonornueckue GyHKIUM yriieBOOB.

Jlumuael:  Tpuraunepuabl, Qocdoaunuasl, crepounpl.  [wapoduIbHO-
runpodoOHble  cBoiicTBa. buonormdyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUH.

HyxnennoBeie kucnorsl: JHK wu PHK. Hykmeornast — MoOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuu JIHK. Ctpoenne u ¢pynkiun PHK.
Bunet PHK. AT®: ctpoenue u QyHKIHUH.

[utonorus — Hayka o kieTke. Kiletounast Teopusi — mpuMep B3aUMOIEUCTBUS
unen u (paKkToB B HAYYHOM MMO3HAHUU. MeTO/ bl U3yUEeHUS KIICTKHU.

Knerka kak memoctHas xuBas cuctema. OOIIMe NPU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekynsl JIHK kak renerwueckwii ammapar,
cUCTeMa CUHTe3a Oelika.

Tunel KJIETOK: JyKapuoTHYecKass U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHUsI MpOoKapuoTUdYecKol kieTku. KierouHas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTE€HKA, MIMKOKAJIHMKC, UX
dbyukiuu. [nasmatnyeckas memOpaHna, e€ cBoiicTBa u ¢pyHKuu. [{uTomnazma u eé
opranoujipl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapatr [Nonbmxu,
I30CcoMBIL.  [10oyaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxnenne MUTOXOHIApUN u Tmactua. Buael tumactun. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOUHBINM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOWI0B KJIETKU. BKiItoueHus.

Anpo — peryaaropHslid HeHTp KieTku. CTpoeHue snpa: siaepHas o00J0YKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. lIBann, M. IIneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammsel:  «PacrpeneneHue XUMHUYECKMX JJIEMEHTOB B HEKHMBOMU
npupoae», «Pacnpenenenne XUMUYECKUX SJIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuupr u cxembl: «llepuoguyeckas TaOauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHune MOJIeKYJIbl BOJIbI», «bruocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenne Monexyiibl



AT®», «CtpoeHne 3yKapuoTH4YECKON KIeTKW», «CTpOeHHE >KMBOTHOU KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTtpoeHue sipa KIEeTKu», «YIeBOAb, «JIMnuasn».

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYJIOBaHUE Jisi MPOBEICHUS
HaOIIOJICHUM, W3MEPEHHI, SKCIEPUMEHTOB, MUKPOIpENapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabora Ne 1. «l3yueHme KaTaJIUTHUUYECKOM AaKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTaaasbl)y».

JlaGoparopnas pabora Ne 2. «M3ydyeHue CTpOE€HUS KIETOK pacTCHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEmaparax M HX
OMHUCAHUEY.

Tema 4. ’KnzHeaeaTeJIbHOCTL KJIETKH.

OOMeH BeliecTB, Wi MeTab0Iu3M. AcCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
Merabonm3ma. Ponb 3aKOHOB COXpaHEHUS BEIIECTB U DHEPTUU B TMOHUMAHUU
MeTabou3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU IHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (oTOCHHTE3a. 3HAYeHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emuie. BausiHue ycnoBuii cpenpl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBIIMICHHS €T0
MIPOAYKTUBHOCTHU Y KYJbTYPHBIX PACTEHU.

XeMoCuHTE3. XEeMOCUHTE3UPYIolue OakTepur. 3HAUYECHUE XEMOCHHTE3a IS
JKA3HU Ha 3eMIIe.

DHepreTuuecknii oOMeH B KieTke. PaciernieHue BemecTB, BBIJCICHHE H
aKKyMYJUPOBAaHHE DJHEPruud B KJIETKE. OTalbl 3SHEPreTUYecKoro oOMeHa.
['muxonu3. bpoxkenwe u ero Bujabl. KuciopogHoe OKHCIEHHUE, WU KJIETOYHOE
JIBIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
HHEPIreTUIECKOr0 OOMEHa.

Peakuuu wmatpuuyHoro cuHTe3a. ['enermueckas wunpopmamus u JHK.
Peanuzanmsi reHetudeckoil umH(oOpManuu B KJIETKe. ['€HEeTWYeCKUil KOJ U €ro
cBoiicTtBa. Tpanckpuniusa — Matpuunblii cuate3 PHK. Tpancisanus — 6uocuntes
Ooenka. Otanbl TpaHcasuuu. KoaupoBaHwe aMuUHOKHUCIOT. Poib pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. cTopust oTkpsiTus Bupycos (/1. W.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHMS M SKM3HEHHOTO IHUKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynonepunura yenoseka (BMIY) — Bo3Oyaurens CIIM/a.



OOpatHass  TpaHCKpUIIIMA, peBepTaza W uHTerpaza. lIpodunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHMIA.

JleMoHCTpanuu:

[Toptpetsr: H. K. Koneuos, /1. . UBanosckuii, K. A. Tumups3zes.

Tabmuubr u cxembl: «Tumbel muTanusy, «Mertadomusmy, «MUTOXOHAPUSY,
«HepreTudeckuii oomen», «Xiopomracty, «Dotocuntes», «Crpoenue JJHK»,
«Ctpoenune n QpyHKIIMOHUpPOBaHHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIeCcCKuit Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xkuzHeHHbld nukin Bupyca CIIN/a,
Oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmnkanuun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojielb cTpykrypsl JJHK.

Tema S. Pa3MHOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHbIil UK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u mMuTos.
[Ipormecchl, mpoTekatome B uHTepdasze. Perukaius — peakius MaTpUYHOTO
cuareza JIHK. Ctpoenme xpomocoMmM. XpOMOCOMHBIM HAbOp — KapUOTHIL
JumionHeIi W TaluIOWIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XpOMaTHJIBI.
[{uronoruueckue OCHOBBI PA3MHOKEHHS W  WHIAMBHUAYaJbHOIO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Craauu mutosza. IIpoueccsl, Mpoucxonasiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYECKu CMBICT MUTO3A.

[Iporpammupyemasi TuOEINb KJIETKH — aromTo3.

@DopMbI pa3MHOKEHHsI OPTaHU3MOB: Oecroyioe U moyioBoe. Bubl 6ecmnosioro
Pa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAHUE OJHO- W MHOI'OKJIETOYHBIX,
CIIOpo0oOpa30BaHKe, BETETATUBHOE pa3MHOXeHUE. VIcKycCcTBeHHOE KJIOHUPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JIJI CENEKIIUN.

[TooBoe pa3MHOXKEHHE, €T0 OTIINYUS OT OECIIOIO0TO.

Meito3. Cranuu Mmeiio3a. IIporecchl, NpoucXoadiie Ha CTaausaX Meno3sa.
IToBenenue xpomocom B Meio3e. KpoccunroBep. buonmormdyeckuid CMbICT U
3HA4YECHHUE MEN03a.

["ameTtoreHes — mporecc 0O0pa3oBaHUsI TOJOBBIX KIETOK y IKUBOTHBIX.
[TomoBeIe Kene3bl: CEMEHHMKU U sIMIHUKU. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CnepMaro30u[l, SWIEKIEeTKa) — CIEePMAaTOreHe3 M OBOTEHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK M crepMaTo3ouaoB. OrmIog0TBOPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(amOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOUYHBIX >KHUBOTHBIX:
npolienue, ractpyisius, opraHorene3. [loctamOpuonanbHOEe pazBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue



Cpelbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct u pazButne pacreHuii. OHTOreHEe3 IIBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOKEHHUS OPTaHU3MOBY», «J[BoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJIOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounbiii mukim», «Pemmukanus JTHK», «Mutosy,
«Menosy», «lIpsmoe u HenpsaMoe pazBuTue», «l'aMeroreHes y MIECKONMUTAIOMNX U
4esnoBeka», « OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOII, MHKpOIIpenapaTsl «CrniepMato3ouibl
MJIEKOIIUTAIOLIETO», «SIHLeKIeTka MieKonuTatomero», «Kapuoknnes B KIETKax
KOpEIIIKa JIyKa», MarHuTHas MOJEb-alIuIuKauus «JleieHue KIeTKW», MOJEIb
JIHK, Mmoznenb metadazHoil XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUue padoThI:

Jlabopatopnass pabora No 3. «HaOmioneHne MuTO3a B KJIIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

Jlabopatopnass pabora Ne 4. «/3ydeHue CTpOEHMs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M HK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus renetuku. Ponps nuronoruu
¥ 3MOpPUOJIOTUM B CTAaHOBJIICHMHM Te€HETUMKH. Bkiaa poccuiickux u 3apyOeiHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeETolnbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHEeTHUYeCKUi). (OCHOBHBIE TI'€HETUYECKUE
noHATHsA. [ eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEeMasl B CXEMaxX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HAacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpelldBaHue. 3aKOH €AUHO-00pa3us THUOPUIO0B TIEPBOIO
nokoyieHusA. IIpaBuno JOOMHUHMpOBaHMWS. 3aKOH PACHICIUICHUS MOPU3HAKOB.
I'unioresa yucrorel ramer. [1oiHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHOEe  CKpeIIMBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIIeOBAHUS
npu3HakoB.  l[UTOreHeTHMUecKWe  OCHOBBI  JUTHOPUIIHOTO  CKpEIIUBAHUA.
AHanu3upytolee ckpenpanue. Mcnoap30BaHue aHATU3UPYIOLIETO CKPEIIMBAHUS
JUISL OTIPENIeSICHUsI TEHOTUIIa 0CO0H.

CuennieHHoe HacinefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJJOBAaHHUIO NeHOB. HapynieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHasi TEOPUS HACJIEACTBEHHOCTU. | eHEeTHUECKrEe KapThl.



['enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE MoJia. AYTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omorameTrHele W TreTeporameTHnle oOpraHu3msel. HacienoBaHue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIIC/ICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOIU(PUKAIIMOHHON M3MEHYMBOCTH. BapuarimoHHbIi psil M BapUallMOHHAS KPUBAs.
Hopma peakuumn npuszHaka. KonuyecTBEeHHbIE M KaYE€CTBEHHBIE NMPU3HAKU M KX
HopMa peakiuu. CBocTBa MOAU(DUKAITMOHHOW U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TreHOTUIMYECKas, W3MeHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOLECC — OCHOBA KOMOWHATMBHOM
W3MEHUYMBOCTHA. MyTarimoHHasi N3MEeHYMBOCTh. Kimaccudukanus MmyTaruii: TeHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTaluid. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3meHunBoctu H. M. BaBuiiosa.

Buesanepnas HacI€ACTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBbIE METOAbl T€HETHKU
YyeJIoBeKa: reHeaJIOTHUYEeCKU, OJIM3HEIIOBBIN, IIUTOT€HETHYECKUHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKHA. CoBpemeHHOE ONpeIeJICHHE reHOTHMNA!
MOJJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM UYHCJIE C MOMOIIBIO
[M[P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
0OJIe3HU C HACJEJCTBEHHOM MPEeapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpuHUUTBI
3I0pPOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHHUE MEAUIIMHCKON
TC€HETUKH B TIPEJOTBPAICHUY U JICYCHUN T€HETUYECKUX 3a00JICBaHUM YeTOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabnmumet u  cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE W €r0
IATOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHHS W €ro LUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TaMmeT», «JlurubpumHoe  CKpeluBaHHE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meitio3y,
«B3anMonencTBUE AJUICNIBHBIX TE€HOB», «leHeTuyeckue KapTbl pACTEHU,
KUBOTHBIX U YENIOBEKa», «l'€eHeTHKa moJia», «3aKOHOMEpPHOCTH HAacleJIO0BaHUs,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumbl YenmoBeka © KUBOTHBIX», «Buasl
U3MEHYUBOCTY, «MoaudukanuonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», «MyTallnoHHAsI U3MEHUYHUBOCTHY.

O6opynoBanue: MoJAeNU-aNIIMKaIUU «MOHOTHOPUIHOE CKpEUIMBaHUEY,
«HenonHoe noMuHupoBaHue», «JurnbpugHoe ckpenuBanuey», «llepekpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3oduna» (HOpma, MyTanuu
(bopMBI KPBUTIBEB M OKPACKH Tela), repoapuii «I'opox moCeBHOM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHUS y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlaGoparopnas pabota Ne 6. «M3yuenrne MoaupuKarmOHHON U3MEHYHMBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

Jlabopatopnas pabora Ne 7. «AHanmu3 MyTanui y Ipo30(uiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora No 2. «CocraBieHuE UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkunst opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOILECC. 3apOXKIEHUE CEJIEKUUU U JTOMECTUKALUA.
VYuenue H. WM. BaBwioBa 0 1EHTpaX MOPOUCXOXKIACHUS U MHOTrooOpas3us
KYJbTYpHBIX pacTeHuM. LIeHTphl MPOUCXOXKIEHHUS JOMAIIHUX KUBOTHBIX. CopT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBIM U MHAUBUIYAIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHM M KUBOTHBIX. OIllEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
cKkpemBaHue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YWCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHI.
Otnanénnas tuOpuamsanus W €€ ycmexu. VICKyCCTBEHHBIM MyTareHes |
MOJIyYEHHE TNOJMIUIOUJIOB. JIOCTHKEHHSI CENEeKIUMU pAaCTeHUH, MXWUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHonoruss kak oTpacib MPOU3BOACTBA. ['€HHAs HHXKEHEpHUs. ITalbl
co3ganus pexkomoOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kiierounas
nHxeHepus. Kiietounsle KyJlbTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHHUM.
KiioHnpoBaHHe BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMICTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudeckue  npodiembl. MO  —  reHeTHYecKu
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. U. Baswios, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmuubl u cxembl: Kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenunity, «Otnanénnas rudpuauzamnus», «Padbotel akagemuka M. @. IBanoBay,
«Ilomumnonnus», «OO0beKThI OWoOTEexHONOTHH», «KileTouHble KymbTypel U
KJIIOHHpOBaHKe», «KKOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJIsKH TUIOJ0OB U KOPHEIJIONO0B JUKHUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.



JlaGopaTopHble ¥ NpaKTHYecKUe PadoThI:

Okckypeuss «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIEKIUHU PACTEHUN WU
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLHIO, IIJIEMEHHYO bepmy,
COPTOUCIIBITATENIbHBIA ~ Yy4acTOK, B TEIUIMYHOE XO3SUCTBO, J1abopaTopuio
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBorOIMOHHAsSE OHOJIOTHSA.

[IpeanocbuUIKM BO3HUKHOBEHMS DSBOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OMOJNOruu. BiusiHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OHMOJIOTUHU U APYTHX HAYK.

CuzerenscTBa 3BoMOLMU. [lameoHTOIOrMYECKHE: MOCIIEI0BATENBHOCTD
NOSIBJIGHUST BHUJOB B THAJICOHTOJIOTMYECKON JIETOMHUCH, MEPEXOAHbIE (OPMBI.
buoreorpaguueckue: cxoacTBo U paznuuue (payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTMYECKHE: CXOJACTBA M pPa3lIuyusi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTMYHBIE,
PYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IlpeanocwhulkMi BO3HUKHOBEHUSA
JapBuHU3Ma. J[BHKyIME CHJIBI 3BONIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS] W3MEHUYNBOCTD,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHMUSL.

MuxkposBosonus. [lomynsanusa kak eIMHUIA BUIA U DBOJIFOLUN.

JBuxyuie cuibl (hakTopbl) SBONIONMHA BHIOB B IpUpoje. MyTaIllMOHHBIHI
npoluecc U KOMOMHATHBHAasT M3MEHUYMBOCTb. [lomyJslIMOHHBIE BOJHBI U Jpeild
reHoB. M3ossauus u Murpamusi.

EctecTBeHHbIil 0TOOp — HampaBisomuil ¢akrop dBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpraHU3MOB KaK pe3yJbTaT 3BOJOUMH. [Ipumepbl
PUCTIOCOOICHUN y OpraHu3MoB. ApoMop(h03bl U UANO-aAaNTaALUH.

Bun wu BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOrHYECKOE.

MakposBonorusi. PopMbl  ABONIONUU:  (PUIIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHasl, napauienbHas. HeoOpaTuMocTs 3BOTIONUH.

[IpoucxoxxaeHre OT HeCleNMAIM3UPOBAaHHBIX NMpeakoB. IIporpeccupyromas
crnenuanu3anus. AnanTUBHas paauarus.

JlemoHcTpanuu:



IToptpetsl: K. Jlunueit, K. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosuiep, A. H. Cesepiios.

Tabnuubl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyliecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTEHHIN,
«MHoroo6pasue  TOpoa  KMBOTHBIX), «Tonmynsaunmy, «MyTannonHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unnoamanrammm», «OO0mas aereHepanus,
«/IBmxymue cuibl 3Bosrouun», «Kapra-cxema wapmipyra mnyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUA000pa30BaHUE), « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHUe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAacCKH,
HaOOp IUIOMOB U CeMsiH, Kosuiekiusi «[Ipumepsl 3alUTHBIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIE HAIpPaBJICHUS DBOJIIOIUNY, O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, Koiekmus «DOpPMBI COXPaHHOCTH
HCKOIIAEMBbIX JKMBOTHBIX M pacTeHu», Mojenb ammmukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYLWIKW», MUKponpenapatr «/po3zoduna» (Hopma, myTtanuu GOpMbl KpPbUILEB U
OKpacKH TeJla).

JlabopaTopHble U NpaKkTUYEeCKHe padoThI:

Jlabopatopuass padora Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHIESCKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE KU3HU HA 3em.ie.

JloHay4yHbIE TIPEICTABICHHUS O 3apOXKICHUU KU3HUA. HaydHble TUIIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M maHcnepMmus. XUMHUYeCKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCNEPUMEHTATBbHOE OATBEPKICHUE XUMUYECKON IBOMIOIMN. HavanbHble 3Tarnbl
ounonornyeckoi sBomonuu. ['umoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHUE NPOTOKJIETKHU. llepBble KIETKM M HX 3BOJIOLUA.
®opMUPOBAHME OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie Mo spam U nepuojam. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. [laneos3olickas spa u €€ NepUoAbl: KEeMOPUMCKUIA,
OPZIOBUKCKHH, CUITyPUUCKHU, IEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »pa W €€ mNepuoAbl: MNaJCOreHOBBI, HEOIE€HOBBIM,
AHTPONOTEHOBBIM.



XapakTepucTuKa KJIMMaTa U reoJoruyeckux mpoieccoB. OCHOBHBIE ATallbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
XKUBOTHBIX. [l0osiBNIEHME, pacBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHUyYeCKOTO MHpa KaKk OTpakeHue »dBooNUU. (OCHOBHBIC
CUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIIOIMS YeTIOBEKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butue npeacTaBieHuil o
MPOUCXOKJCHUM YesoBeka. MeToabl u3ydyeHuss aHTpomoreHe3a. CxojcTtBa u
pa3inyus 4eI0BeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxymue  cuiabl  (pakTopsl)  aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYIUM TpyJa, MBIILJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbid, YenoBek npsaMoxonusuui, YernoBeK HEaHJACPTAIbCKUN, YenoBek
pasymHbiii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHMS, OOJaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOI'O MO3Ta, 00pa3 *U3HU, OPYIusl.

YenmoBeueckue packl. OCHOBHbIE  OONBIIME  pachl:  €BPOIECOUTHAS
(eBpaszmiickasi),  Herpo-aBCcTpajoujHas  (dPKBaTOpuaibHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepThl  MPUCTOCOOJIEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mwuiep, I'. IOpu, 4.
JapBuH.

Tabmuner 1 cxembl: «Bo3nukHoBenue ConHeuyHoM cucTeMbl», «Pa3Burtue
opraHuyeckoro wmupa», «PactutenpHas KieTka», <OKuUBOTHas  KJEeTKay,
«IIpokapuornueckas kieTtka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUYECKHUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YENOBEKay», «lpeBHeummue nmoan», «peBaue moan», «llepBbie
COBPEMEHHBIE JIIOJIN», «HeT0BEeYECKUE pachhy.

O6opynoBanue:  mymsku — «lIpoucxoxknenue — demoBeka»  (OIOCTHI
aBCTpPAJIONUTEKa, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKH WIU
M300pKEHUS] KAMEHHBIX OpYJIUd TEepBOOBITHOTO YeNoBeKa (KaMHHU-YOIIIEPHI,
pyomiia, ckpebna), TreoXpoHoJoruueckas TaOnuIa, KOUIEKIUs «DopMeI
COXPAHHOCTU UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHblie ¥ NpaKkTHYecKUe padoThI:

[Ipaktuueckast pabota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIICKITHSX).



OKckypcus «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUECKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawInas cpeaa.

DKoJorus Kak Hayka. 3afadyd ¥ pa3Jesibl SKOJOTUd. MeTOo bl SKOJIOTrMYECKUX
MCCJIEI0BAaHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHusT OPraHW3MOB: BOJIHAS, HA3€MHO-BO3/yIIIHAs, TTOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (¢GakTopel. Kriaccudukauss SKOJOTHUYECKUX (PaKTOPOB:
abuoTuyeckue, OMOTHMYECKHME U AaHTPOIOreHHble. JIeHCTBHE HKOJOTHYECKUX
(haKkTOpOB HA OPraHU3MBI.

Abuotndeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[IpucnocoGnennst  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOpOB.
buosiornueckue puTMBl.

buornyeckue (bakTopBhl. Buner OMOTHUYECKUX B3aUMOJICHCTBUN:
KOHKYPEHITUS, XUIITHNIECTBO, cCUMON03 1 ero (opmel. [lapasutusm, koomeparus,
MyTyaliu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aUMOJICUCTBUM IS CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOUIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysisaiuu. (OCHOBHBIE IOKa3aTeNH
NOMYJISILMU: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHaMuka 4ucIeHHOCTH MOMYJISIIUNA U €€ PeryJisiiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, D. I'ekkensb.

Tabmuubl u cxemsl: kapta «[lpupognsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
opranu3mMoBy», «®oronepuoauzm», «llomymsiun», «3aKOHOMEPHOCTH pOCTa
YHUCJIICHHOCTHU TOMyYJISuK HHOY30puu-Ty Penbkny, «Ilutessie nenm.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

JlaGoparopnas pabora Ne 3. «Mopdosiorudeckrie 0COOEHHOCTH PaCcTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padota Ne 2. «Ilogcu€T MIOTHOCTH MOMYJISAINUNA Pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooO1miecTBa M 3K0JI0rHYeCKHE CHCTEMBbI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpykTypbl OHOLEHO3a: BHUAOBas,
MpPOCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunbl-nomunantel. CBsi3u B
OunorLEeHO3E.

DkoJsiorudyeckre cuctembl (d9kocucTeMmbl). IloHsiTHe 00 »dKocucTeMe W
ouoreonenoze. @OYHKIUMOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: IPOIYLIEHTHI,



KOHCYMEHTHI, PeAYIEeHTh. KpyroBopoT BEMIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (muieBble) YpPOBHU OKOCHUCTEMBI. [lumieBbie 1emu U CETH.
OcCHOBHBIE TIOKAa3aTeNu HKOCHUCTEMBI: Ouomacca, MNPOAYKIHUSA. IDKOJIOTHYECKUE
nupamMubl: MPOAYKLUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCUCTEM:
YCTOWYHMBOCTD, CAMOpPETYIsLus, pazButue. CyKieccus.

[TpupoaHbIE YKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (aktop ycTOMYMBOCTH 3KocucTeM. CoxpaHEHHE
OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o 6mocdepe. I'panulipl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rno0anpbHON 9KocucTeMbl. JluHamudeckoe paBHOBecHMe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOTEOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
azoTa). 30HaIbHOCTh Onocdepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONOTeHHbIE U3MEHEHHUs B Orocdepe.
['moGanbHbIE IKOJIOTUYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHue IPUPOABI " YEJI0BEUECTBA. Coxpanenue
Ooropa3zHooOpasusi Kak OCHOBa ycTroiumBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
YOpPaBJICHHUS] TMPUPOJHBIMU pecypcaMd U UX HUCIHOIb30BaHue. JlocTmkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIbI.

JleMoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxembl: «[lumesbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nuranus», «IKoJOTUYECKAs] MHUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTrO  Jjeca», «buonenos Bomoéma», «Arpoueno3», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCKHCTBHUS HaA Ipupody», «BaxHeWmme HUCTOYHUKHU
3arpsi3HEHMsI BO3/IyXa W TPYHTOBBIX BOi», «[louBa — BakHEHIIasi COCTaBISIONMIAS
ouocheprr», «DakTopsl aerpaganuu mouBy», «llapHukoBeiil d3hdext», «DakTopbl
PaIMOaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacmipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot azora B mpupoze».

O6opynoBanue: Mopelb-anmmukanus «Tunudaable OMOIEHO3bI», TepOapwii
«PacTtutenbHbie coobIIecTBay, Kojuiekuuu «buoteHos», «Bpenurenn BaxkHEUIINX
CCIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapud W KOJUISKIIMM pPacTeHUH U
JKUBOTHBIX, TIPUHAJICKAITNE K Pa3HBIM SKOJOTHUECKUM TPyNIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanmu, w300paXeHUsT OXPAHIEMBIX BHJIOB
PacCTEHHUM U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI  I10
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycraHaBnuBalTCia TpeOOBaHUS K pe3yibTaTaM
OCBOCHHUS OOy4YaIOIMMHUCA TIporpaMM  CpeaHero oOmero  o0pa3oBaHMS:
JUYHOCTHBIM, METAIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHWE OOYyYalOIUMUCS POCCUICKON
rPaXKTaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACIICHUIO, HaJldyWe MOTHUBAIlMM K  OOyYeHHI0  OWOJIOTHH,
I[[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIUMN Pa3BUTHUS OHOJIOTHYECKOTO
3HAHWS, TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEILHOCTH I[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHUs, HAJIWYME HKOJOTMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTU CTABUTH LIEJIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS mpeamera «buonorus» AOCTUTraroTCs B
€AUHCTBE YYEOHOM M BOCHHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMA B OOIIECTBE MpaBUIaMU M HOPpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJa U CTApIIEMY ITOKOJIEHHUIO,
B3aMMHOT'0 YBa)KCHHS, OCPEKHOTO OTHOIIECHHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepanuu, npupoae u
OKpYXaroUIen cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSI yudeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WUIUCH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOCXKJICHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONbITAa U OMNbITA JICITEILHOCTH B MPOLIECCE PEalr3allii OCHOBHBIX HAIIPaBJICHUN
BOCITUTATEJIBHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOr0 BOCIUTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOUN MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOWX KOHCTUTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3WUIIMIO 110 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU LIEGHHOCTSIMU U
COIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOILIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENbCKUX 3a7a4y, YBaXKUTEIBHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOM JEATENBHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHMS:

chOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UIEHTUYHOCTH,
NMaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
PonuHou, ropmoctu 3a CBOM Kpau, CBOXO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPOIIOE U HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJTHOMY HACIEAUIO U MAMSITHUKAM IPUPO/IbI,
JTOCTHXKEHUAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTUM, TOHUMAHUSI 3HAYCHHS OHWOJIOTMH B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 00I1I€CTBA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3ammuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTa, TPYJa, OOLIECTBEHHBIX OTHOIICHUI;



MOHMMAHUE SMOIIMOHATIBHOTO BO3/ICHCTBUS )KMBOI IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro Bocnutanus, GOpMHUPOBAHMS KYJILTYPbl 310POBbSl U
IMOLMOHAIBHOI0 0J1ArONOJIyYHs:

MOHMMAHUE U peaju3alus 370pOBOTO M 0Oe30macHOro oOpa3a >KHU3HU
(3mopoBO€  TUTaHHWE, COONIOJEHWE TUTMEHUYECKHMX TpPaBWJI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATHUM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), O€pEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3HUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH TNPaBUJ HWHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YyHOTpeOJIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHKE [IEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AKTHBHOM JI€ATEITbHOCTH TEXHOJOTMYECKOM M COILMaIbHOM
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JESITEIIbHOCTD;

MHTEpPEC K pa3InyHbIM cpepaM npodhecCUOHANbHOU JEATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymed mpodeccud ©W  Pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHHI0 W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrn4e€CKOro BOCIMTAHMS:

HKOJIOTHYECKH I[€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHWE YPOBHS DKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPY’KaIOIIEH CPEIbI;

OCO3HAHHE TJI00ATHHOTO XapaKTepa JKOJOTHMUECKHX MpoOJIeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpeTaeMble MNPU HU3YYECHUU OHOJIOTHH
3HAHUS M YyMEHUsS TpPU pEeHIeHUH NpoOJeM, CBS3aHHBIX C pallMOHAIBHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IEHHE  TMpaBWJI  TOBEJAEHUS B IPUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE  HENPHUATUE JCUCTBHM, NPUHOCAIIMX BpEI OKPYXKaKOLIEH
IPUPOJIHOM cpefie, YMEHHE MPOTHO3WPOBATH HEOIArONpPUSATHBIE SKOJIOTHYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALAT HUX;

HaJIMYMe Pa3BUTOrO IKOJOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMHU B IMO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYAaCTUIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha TUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJbTYphl KaK CpEACTBA
B3aMMOJICHCTBUS MEXKY JIFOJbMH U MIO3HAHUS MUDA;

NOHMMaHHE creuu@UK OHOJOTHMH KaK HayKH, OCO3HAaHUS €€ poiu B
(GbopMUPOBAHNUN PALMOHATIBHOIO HAYYHOTO MBIILICHUS, CO3/aHUU LIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYyXaloleM MHpE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlIeCTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIeHHH Mpo0IemM
COXpaHEHMS IPUPOTHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTHM JJII COBPEMEHHOM LMBUIMA3AIUU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHA MEAMIMHBI, CO3JAHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh PEeCcypcHble  NpPOOJEeMbl  Pa3BUTHUS
YeJIOBEUYECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHYECKUX MPOOIEM U
oOecrieyeHus1  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OUOJOTHYECKUX 3HAHMM B LEJAX
NOBBIIICHUS OOIIEl KyJbTYphbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU oOydaromuxcs, (GopMupyeMoi
IPY U3y4YEeHUU OMOJIOTHH;

IIOHUMAHUE CYLIHOCTH METOJNOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JJIs aHalu3a |
OOBSICHEHHUS SIBICHUN OKPYXAIOIIEro MUpPa U MPOUCXOISAIINX B HEM H3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LENbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
penieHust Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAEATEIBbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IIPOEKTHYIO Y UCCIEA0BATENBCKYIO AEATENBHOCTD NHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHWIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW TIO OHWOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yabTaThl OCBOCHUS y4eOHOro mpenMera «bHoIoTHs»
BKJIFOYAIOT: 3HAYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHATHUS, OTPa’KaOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SBJICHHE, MPOLECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHUE,  HAOJIOJICHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JAPYTux),
yHUBEpCaIbHbIC Yy4ueOHBbIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), obecrieunBaroIe dbopmupoBanue (hyHKITMOHATBLHON
IPAMOTHOCTH W  COIMAJIBHOM KOMIIETCHIIMM OOYy4YarolIuXcsi, CIOCOOHOCTh
O0yJarOTIIXCSI UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIIUTUTMHAPHEIE,

MHPOBO33PCHUYCCKUE 3HAHUS W  YHUBEpCAIbHBIC YydeOHBIE JCHCTBUS B
MO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

MeTanpeIMeTHBIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHus JOJIKHBI OTPaXaTh:

OBaaaenune YHHUBepPCAJIbHBIMH yueOHBIMU NMO3HABaATEeJILHBLIMH
AeUCTBUSIMM:

1) 60a30BbIe JJOrHYecKHe AeHCTBHUA:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHWHM 3HAHWKA TPHUEMBI JIOTUYSCKOTO MBIIIICHUS
(amanu3a, cMHTE3a, CPaBHECHMS, KIIacCU(HUKAIINK, 000OIICHUS), paCKPBIBAaTh CMBICI
OMOJIOTMYECKUX TOHATHUN (BBIACIATh MX XapaKTepHbIC NMPU3HAKU, YCTaHABIUBATh
CBSI3H C JIDYTUMH TTOHATHSIMH);

OTIPENCISITh 1EIU JEATEeILHOCTH, 3aJaBas TapamMeTpbl W KPUTEPHUH UX
JOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JUI 0OBbSICHEHUS (PAaKTOB M SBJICHUM
JKUBOM MTPUPOJBI;

CTPOUTHh JIOTMUECKHWE PACCYXJICHHS (MHAYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

IIPUMCHSTH CXEMHO-MO/IENIbHBIE cpeacTBa JUIS IIPEACTABIICHHS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHMYECKHUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  PA3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
WH(OPMAIMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHUS MPOOJEMbl C YYETOM aHaIM3a HWMEIOIIMXCSA
MaTepHATBHBIX M HEMaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
EJIsIM, OLICHUBATh PUCKH TOCIIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBIMIOJNHATH pabOTy B  YCIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHA:

BJIAJICTh HABBIKAMH yUe€OHO-HCCIIEIOBATEIILCKON U MMPOSKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  pa3penieHusi MnpolOsieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PELICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BATh PA3IMYHBIC BHUIBI JICSITEIBHOCTA MO TOJYYCHUIO HOBOTO
3HAHMS, €Tr0 WHTEPIpPETAlHH, MNPEeoOpa3oBaHUI0 M NPUMEHEHUIO B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3JIaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBATh HAYYHBIN THUI MBIIIJICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh NIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl JJIsl JI0Ka3aTeNbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIICHHUSI,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;,

OCYIIECTBIATh IEJICHAINIPABICHHBII TOUCK TEpeHoca CPEACTB M CIOCO00B
JENCTBUA B PO ECCHOHANBHYIO CPey;

YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC HJCH, MpeJiaraTb OPUTHHAIBHBIC TOIXObI M PEIICHUS,
CTaBUTH TIPOOJIEMBI U 33/1a4H, TOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpMAIUH (TEKCTEe Y4eOHOTOo
MOCOOMs, HAYYHO-TIONMYJSIPHOH JIUTEpaType, OHOJIOTMYECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UH(GOPMAIIMIO PA3IUYHBIX BUJOB U (POPM IpEACTaBICHUS, KpUTHUECKH OLICHUBATH
€€ JI0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3allpOChl U MPUMEHATh Pa3IMYHbIE METObI MPU IIOUCKE U
orbope Ouosorndeckor MHMOpMaIMKU, HEOOXOAUMOM JIJisi BBITIOJTHEHUS YYEOHBIX
3ajJ1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJbTYpPYy aKTUBHOI'O MCIIOJIb30BAHUS Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMY  IpPEICTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, IUarpaMmsbl, TaOIHIIbI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBE CpeACTBa Mmpu paboTe ¢
Ouonornueckoil uH(poOpMauuel: NPUMEHATh XUMHUYECKHE, (usnueckue WU
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (OpMYJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W INPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HarJIsAIHOCTH;

BJa/JE€Th  HABbIKAMU  pAclO3HAaBaHMsI M 3alIMTBl  MH(pOpMaLUH,
MH(OpPMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH 1efiCTBUSIMM:

1) oOmeHme:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBAThH
B JINAJIOTe WM JUCKYCCHM IO CYIIECTBY OOCYKJaeMOW Tembl (YMEHHUE 3a/laBaThb
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTEJIBHO BBINOJIHEHMS IpeiiaraeMon
3aJlayi, YYUTBIBATh UHTEPECHl U COTJACOBAHHOCTb MO3MIMHI JIPYTUX YYaCTHUKOB
JIMaora Uiy JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MNPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CUTYaluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBUS, NOHUMATh
HaMEPEHUs IPYTUX JIIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPPEKTHOM hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas J1esiTeJIbHOCTD:

MOHUMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W UHAUBUIYAJIBHON
paboThI IpU pelIeHUH OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTh
IPUMEHEHHUS TPYNNOBbIX (HOPM B3aUMOJEHCTBUS MPU PEIIEHUH Y4eOHOM 3a1auu;

BBIOMpATh TEMATHKy UM METOJbl COBMECTHBIX JIEUCTBHM C y4€TOM OOILIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YIE€HA KOJIEKTUBA;



NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JIEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacmpesiensaTh pojaud ¢ Y4E€TOM MHEHHM YYacCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKAOTO YYaCTHHKA KOMAHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaaraTb HOBBIE MPOEKTHI, OLECHWBAThL HAEU C NO3UIUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJaieHNe YHHBEPCAIBHBIMY PEryJSSTUBHBIMU JeHCTBUSAMM:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBISIBIICHUA NpoOJIeM U UX
pElIeHUs B )KU3HCHHBIX U YYEOHBIX CUTYaIUSX;

BEIOWpAaTh HAa OCHOBE OHMOJIOTWMYECKWX 3HAHWUW IIEJIEBHIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSIX M MOCTYIKAax MO OTHOILIECHHUIO K JKMBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESTEIBHOCTh, BBISBISATH
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh [UIAH  PEHIEHUs NpoOJeMbl C  y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacuupsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATE CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIaJIETh ~ HABBIKAMU  IO3HABATEIbHON  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HX PE3YyJIbTATOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PeIICKCUU NIl OIEHKH CUTYyalluu, BBIOOpa
BEPHOIO PEILIECHHUS;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEMICHUS IO HX
CHIKECHUIO;



NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TMPH aHAIW3e pe3yiIbTaToB
NEeSTENHHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TPU aHAIW3Ee pPEe3yIbTaTOB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YEJIOBEKA.

IMTPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaTbl OcBOeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue A yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHUI 1O OCBOCHUIO, MHTEPIIPETAIIUN U
npeo0pa3oBaHUI0 3HAHUM, BUBI IESITEIBHOCTH IO MOJYYECHUIO HOBOT'O 3HAHUS U
MPUMEHEHHUIO 3HAHWN B Pa3IMUHBIX yYUYEOHBIX CHUTYallMSIX, a TaKkKe B pPeajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owosorueil. B mporpamme mnpeaMeTHbie
PE3yNbTAThl IPEACTABIICHBI TIO TOJIaM 00yUYEHUSI.

[IpenmeTHble pe3ysnbTaThl OCBOCHUS y4yeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTHU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpa MU HAYyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEILICHHs )KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJIEpKaHUE OHOJOTHYECKUX TEPMUHOB U TIOHSATHMA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BEIIeCTB U IpeBpalleHue
SHEPIUM), TOMEOCTa3 (CaMOPETyJISIUs), YPOBHEBAsI OPraHU3AIMS JKUBBIX CUCTEM,
CaMOBOCTIPOU3BEICHHE (PEMPOYKIIKA), HACIEACTBEHHOCTh, U3MEHYMUBOCTH, POCT U
pa3BUTHE;

YMEHHME Wu3JIaraTb OHWOJIOTMYECKUE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJCKYJsIpHOH Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u y4yenus (0 meHTpax MHOT000pa3usi u
MPOUCXOKJEHUS KyJIbTypHbIX pactenuit H. M. BaBuioBa), onpeaensiTh rpaHUlibl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMU HAy4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIECCOB U SIBIICHWM, OpraHu3aiusi U IPOBEACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABW)KCHHE  THUIIOTE3bl,  BbIABJICHUE
3aBUCUMOCTH MEXJly MCCIEIyEeMbIMH BEIIMYMHAMHU, OOBSCHEHUE IMOJTYYECHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX HOHSTHI, TEOPUA U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIJCIATh CYIIECTBEHHBIE IIPU3HAKM BUPYCOB, KJIETOK IIPOKApUOT U
HYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIECCOB: OOMEHa BEIIECTB M MPEBPALICHHS SHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meio3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHHUS, HWHIUBUIYAIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyYEHHbIE 3HAHUS A1 OOBACHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JJISI NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
XKHU3HU C IIeNpl0 obecriedeHus O0e30MacHOCTH CBOETO 3I0POBbsl M 30POBbS
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUSI HOPM IPAaMOTHOTO MOBEJEHUS B OKpY Karolei
IPUPOJIHOM cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTH)KEHUN
COBPEMEHHOW  Ouoioruu U OMOTEXHOJOTMH I PalMOHAJIBHOIO
IPUPOAOIIOIb30BaHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEIMBAaHUE, CLEIUIEHHOE HacJeI0BaHUE, COCTaBIATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs JUIsl NpeICKa3aHus Haclel0BaHUs MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OpAaTOpPHBIE M MpakTUYecKHe padoThl, cOOII0AATH
mpaBuiIa mpu paboTe ¢ yueOHBIM U 1a00PaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETHUPOBaTh HH(GOPMALUIO
OMOJIOTMUYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(pOPMALIMH, HAYYHO-IIOMYJIIPHBIE
MaTepHualibl), 3TUYECKHE acCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHbIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCI0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJU OMOJIOTUHU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHBIX HAayK, B (OPMHpPOBAaHHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEPKAHUE OMOJOIMYECKUX TEPMHHOB M IOHSITHMA:
BU/JI, TOMYJISALNS, TeHO(OH, BOJIOLMS, ABUKYIIUE CHIIbI ((PaKTOPhI) SBOIIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBI,



DKOCUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHTHI, IEMH MUTAHUSA,
HKOJIOTHYECKas Tpamua, OMoreoreHos, onocdepa;

yMEHUE Hu3araTh OWOJOTHYEecCKHue TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonactea K. M. bapa, uepenoBaHus riaBHBIX HaIlpaBiICHUN U
nyteii apomorun A. H. CeepruioBa, yuenus o ouocepe B. 1. Bepnaackoro),
OTIPEIEISITh TPAHUIIBI KX TTPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUM: HAOIOICHHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUM, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  DKCINEPUMEHTa,  BBIIBIDKEHHWE  THIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBICHEHHE MOTyUYEHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOpU U 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTSATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OHOIOTUYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACJEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHHUs, MPHUCHIOCOOJICHHOCTH
OpPraHU3MOB, JI€UCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHM3Mbl, MEepeHoca
BEIIECTB M TIOTOKA SHEPIUM B SKOCHUCTEMAaX, AHTPONOTEHHBIX H3MEHEHUW B
HPKOCHUCTEMaX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKHUX
ITUKIIOB B Omocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBSICHEHMS] OMOJOTUYECKHUX
MIPOLIECCOB U SIBJICHUM, NIl MPUHSTHS MPAKTHUYECKUX PEIICHUM B MOBCEIHEBHOMN
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 30pPOBBSA
OKPYXKaIOIUX JIOAEH, COOMI0IEHN HOPM I'PaMOTHOI'O MOBEACHUS B OKpYKaroLen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJWMOCTH HCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATILHOTO TPUPOAOTIOIH30BaHNUS;

yMEHHUE pelaTh 3J€MEHTapHble OMOJOTUYECKHUE 3a/layd, COCTAaBJISATh CXEMBbI
MepeHOoca BEIIECTB U YIHEPTUH B IKOCHUCTEMax (1€ MUTAHUS ),

YMEHHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IAThH
npaBuiia Ipu paboTe ¢ yueOHBIM U J1a0opaTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOW MH(MOpMaLNU, HAYYHO-TOMYJISIPHEIE
Matepualbl),  paccMaTpuBaTh  [OOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

yMEHUE CO3/1aBaThb COOCTBEHHbBIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011asi 6MOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
WCITI0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaunMmeHoBaHHue pa3aesioB U TeM nudpoBbIe
Ne ni/mt P Konrtpoabsnbsie IIpakTnuyeckmue (1upp )
MPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbi
bu6 OK
buonorus kak Hayka 2 0.5 nonmoTexa [
https://m.edsoo.ru/7f41c292
JKuBBIe cuCcTEMBI U UX OpraHu3aIus 1 bubnnorexa [IOK
p H https://m.edsoo.ru/7f41c292
XUMHUYECKHUH COCTaB U CTPOECHHUE KIETKHU 8 1 buGnnorexa [IOK
P https://m.edsoo.ru/7f41¢292
bub6mmorexa [JOK
Kn3neneaTeIbHOCTD KIIETKH 6
https://m.edsoo.ru/7f41¢292
Pa3smHuokeHre 1 MHIUBUAYAJIbHOE Pa3BUTHE 5 1 bubmmorexa [JOK
Opra’Hu3MoOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh U N3MEHYUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
Cenekuusi oprann3MoB. OCHOBBI 3 Bbu6mmorexa [JOK
OMOTEXHOJIOTUHA https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4



11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3aesioB U TeM nudpoBLIe
Ne n/m P Kontpoabnbie IIpakTHueckue (itpp )
NMPOrpaMMbl Bceero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
b K
DBOIIONUOHHAST OHOJIOTHUSA 9 1 nomorexa O
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
OprauusMbl 1 OKpy Karolas cpena 5 1 bubmorexa LOK
p Py B el https://m.edsoo.ru/7f41cc74
Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubnmorexa [IOK
B https://m.edsoo.ru/7f41cc74
PesepBHOE Bpemst 2 bubmorera [TOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



HOYPOUYHOE IINTAHUPOBAHHUE

(dbepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTasnasbl)»

VYraeBoasl. JInmmael

Hykneunosbie kucnorsl. ATO

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
uugpoBbIe
Tema ypoka Kontpoabnubie IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
but6mmoreka [IOK
buoinorus B cucreme Hayk https://m.edso0o.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPHUPOJIBI.
[TpakTiueckas pabora No 1 0.5 bubmmoreka [JOK
«Vcnionp30BaHue pa3IMYHbIX METOJOB MIPH ' https://m.edsoo.ru/863e6122
M3YYEHUU OMOJIOTHYECKUX OOBEKTOBY
buonornueckne cucTeMsl, TPOLIECCH U X bubnmnoreka [JOK
A3y4YECHUE https://m.edsoo.ru/863e6564
Xumuueckui coctaB KieTku. Boja u bubmoreka [JOK
MHUHEpaJIbHBIE COIN https://m.edsoo.ru/863e674e
benku. Cocta u cTpoeHue 06eIKoB bubmorexa [TOK
‘ P https://m.edsoo.ru/363e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas padora Ne 1
N but6mmoreka [JOK
«/3yueHune KaTaIuTUIECKOU aKTUBHOCTH 0.5

https://m.edsoo.ru/863e6b72

bu6nuoreka [JOK
https://m.edsoo.ru/863e6870

bu6nuoreka [JOK
https://m.edsoo.ru/863e6d5¢




I/ICTOPI/IH 1 MCTOABI U3YYCHUA KIICTKH.

bu6nuoreka [JOK

? Knerounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak 1enoctHas )KuBasi CuCTeMa
CrpoeHue 3yKapruOTHUYECKON KIIETKH.
JlaGopaTtopnas padota Ne 2 «M3yuenue bubnmnoreka [JOK
11 CTPOCHHUS KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpubOB 1 OaKTepUil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U X ONMHUCAHUE)
but6mmoreka [{IOK
12 OOMeH BelecTB Wiu MeTaboIu3M hitps://m.edsoo.r/863¢766¢
13 doTtocuHTE3. XEMOCHUHTE3 bubmorexa [OK
https://m.edsoo.ru/863e7c¢98
. bubmuoreka [JOK
14 OHEpreTHiCCKuit 0bmen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KJIETKH. JeleHre KIeTKu.
Murto3. Jlaboparopuas pabota Ne 3
15 «HaOmroieHne MuTO3a B KJIIETKAX KOHYUKA 0.5 bubnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax
16 buocunres 6enka. Peakius MaTpuaHOTO bubnuorexa [JOK
CUHTE3a https://m.edsoo.ru/863e796e
but6mmoreka [{JOK
17 Tpancnsmms — buocunres beika https://m.edsoo.ru/863e796e
bubmuoreka [JOK
18 Hexnerounsie (GopMBbI KU3HH — BUPYCHI hitps://m.edsoo.ru/863¢7540
bu6nuoreka [JOK
19 @OopMBbI pa3MHOXKEHHS] OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 bubnuoreka [JOK



OO0pa3oBaHue 1 Pa3BUTHE MOJIOBBIX KJICTOK.
OmnonorBopenue. JlabopaTopHast pabora Ne

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

bubmuoreka [JOK

21 4 «3y4deHne CTpOCHUS MOJIOBBIX KJIETOK HA 0-5 https://m.edsoo.ru/863e81b6
rOTOBBIX MHKpOIIpenapaTax»

22 WNHpuBHuyansHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK

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

” I'eHeTnKa — HayKa O HacJIECTBEHHOCTH U bubmuoreka [IOK
U3MEHUYUBOCTHU https://m.edso0.ru/863e86{2

24 3aKOHOMEPHOCTHU HACTIEAOBAHUS IPU3HAKOB. bubmmotexa [JOK
MoHoruOpuIHOe CKpEIUBaHHE https://m.edsoo.ru/863e8878

)5 JurnbpuaHoe cKpemmuBaHue. 3aKoH bubnuotexa [JOK
HE3aBUCUMOI'0 HACIIEOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe Hacae10BaHUE NPU3HAKOB.

JlabopaTtopHnas pabota Ne 5 «M3yuenue
26 pe3yIbTaTOB MOHOTHOPHUIHOTO U 0.5 bubmorexa [TOK
https://m.edsoo.ru/863e8c60
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(HUITBI
Ha TOTOBBIX MHUKpOIIpEnapaTax»

7 ['enetuka mosa. HacnenoBanue npu3Hakos, bubmmoreka [JOK
CLIEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencreennas
u3MeHUnBOCTh. JJaboparopHas padora Ne 6.

28 Nzyuenne moaudukamoHHON 0.5 bubnnorexa LIOK

https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, TOCTPOCHUE BAPUALIMOHHOTO
psiia U BapuallMOHHOW KPUBOW»
HacnencrBeHHass "3MEHYMBOCTb.
29 JlaGopatopHas pabota Ne 7. « AHanu3 0.5 bubmmorexa LHOK

MYTaIi y Jpo30(HIIbI HAa TOTOBBIX

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




MHUKpOIpenapaTax»

bubmuoreka [JOK
30 I'eneTnka uenoBeka 1
https://m.edsoo.ru/863e8d78
PesepBHbIit ypok. O6001IeHNE TTO TeEMe
31 «HacnencTBeHHOCTL U U3MEHUYHUBOCTD 1
OpraHU3MOB)
32 Cenexuus Kak HayKa U IpoLECC 1 bubmmorexa TIOK
https://m.edsoo.ru/863e9214
13 MeTobl U JOCTHXKEHUS CEJIEKIIUKM PACTCHUMN | but6mmoreka [JOK
M >KUBOTHBIX https://m.edsoo.ru/863e9214
bubmuoreka [JOK
34 buotexHosmorus kKak oTpaciab MPOU3BOICTBA 1
https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
undpoBbie
Nen/m  Tema ypoka KonTpoabubie IIpakTHuyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubmuoreka [JOK
DBOJIIOLMS U METOJIbI €€ U3YUEHUS
https://m.edsoo.ru/863ea20e
HcTopus pa3BuTHs npeacTaBieHui 00 bu6mmoreka [JOK
SBOJIIOLIUN https://m.edsoo.ru/863e9570
bubmmorexa [IOK
Mukpo3BoItOIUs
https://m.edsoo.ru/863e9cle
[Tomymsust Kak 3JieMeHTapHast eJuHULA
BUJa ¥ 3BomoInK. Jlaboparopuas padota Ne 0.5 bubmmoreka [JOK
1 «CpaBHeHHE BHIOB 110 ' https://m.eds00.ru/863e99c6
MOP(}OTOTHUECKOMY KPUTEPUIO)
JBrxyime cuibl (351eMeHTapHbIe (PaKTOphI) bubnmnoreka [JOK
HBOJIOIIAN https://m.edsoo.ru/863e9da4
EctectBeHHbI 0TOOD U ero (opMbl bubmmorexa LHOK
P P https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlabopaTopHas padora Ne 0.5 bubmmoreka [JOK

2 «Onucanne mpucroco6JIeHHOCTH
opranusMa 1 €€ OTHOCUTEIILHOTO
Xapaxkrepa

https://m.edsoo.ru/863e9fde

HanpaBneHI/m H IIYTH MAaKpO3BOJIOIUH

HCO6paTI/IMOCTB 3BOJIFOIIUH

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle




10

11

12

13

14

15

16

17

18

19

20

21

22

HcTopus sxu3HU Ha 3eMiie U METOBI €€
U3y4EHUS

I'unoTeskl MMPOUCXOKACHUA KU3HU Ha 3emie

Pa3zBuTune xu3HM Ha 3eMIie Mo 3pam U
nepuoiam

OCHOBHBIE ATarbl BOIIOIUN PACTUTEIHHOTO
U )KUBOTHOTO Mupa. [IpakTuyeckas pabora
No 1 «3yueHne UCKOMaeMbIX OCTaTKOB
pacTEeHUH U )KUBOTHBIX B KOJUICKLIUSX)

CoBpeMeHHast CUCTeMa OPTaHMYECKOTo MUpa
DBOJIIOIHS YeJIOBEKa (AHTPOTIOTEHE3)

JBrxymme cuibl ((hakTophl) aHTPOIIOTEHE3a

OcHOBHEBIC CTaauu 5BOJIONHH YCJIIOBCKA

YenoBeueckue pachl U MPUPOTHBIE
aJlanTaIuy 9eJI0BeKa

PesepBHbIit ypok. O600IIeHHE TIO TeEMe
«BO3HUKHOBEHHE M Pa3BUTHE KU3HH Ha
3emie»

DKOJIOTHs KaK HayKa

Cpenbl 00UTaHUS U SKOJIOTUICCKHE
(bakxTopsl

AbGuotnyeckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckne

0COOCHHOCTH PacTEHUI U3 Pa3HBIX MECT
oburtanus». JlabopaTopHas padora Ne 4.

0.5

0.5

but6mmoreka [{JOK
https://m.edsoo.ru/863ea5a6

but6mmoreka [{JOK
https://m.edsoo.ru/863eabbe

bubmmorexa [IOK
https://m.edsoo.ru/863ea8bc

but6mmoreka [JOK
https://m.edsoo.ru/863ea48¢e

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

bu6nuoreka [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [JOK
https://m.edsoo.ru/863eaca2

but6mmoreka [JOK
https://m.edsoo.ru/863eafec

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e




«BnusHue cBeTa Ha POCT U pa3BUTUC
YCPCHKOB KOJICYCa»

23 buotnyeckue pakTops 1 Brbmroreia LIOK
https://m.edsoo.ru/863eb348
DKOJIOTHUECKUE XAPAKTEPUCTUKHU
24 nomysiiun. [Tpaktudeckas padorta Ne 2 1 0.5
«IToacy€T MIOTHOCTH NOMYJIALIMI Pa3HbIX '
BHJIOB PACTECHUI»
25 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 1 bubmorexa HOK
https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKHE CUCTEMBI (3KOCHCTEMBI) 1 bubmorexa HOK
https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTENId YKOCHCTEMBI.
. bubmmoreka [JOK
27 Oxonorudeckue nupamuabl. CBoiicTBa 1
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 ITpuponHbIE 3KOCUCTEMBI 1
29 AHTpPOIIOTreHHbIE IKOCUCTEMBI 1
30 buocdepa — rnobanpHas s3xocucTeMa | bu6muoreka [IOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnuotexa [JOK
onochepnr https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Onochepe 3emiu 1
13 CocymecTBoBaHME IPUPOABI U | bubnuoreka [IOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000IICHIE TEMBI |
«Coo01IecTBa U SKOJIOTHIECKHE CUCTEMBDY
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

 buonorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBoriazos B.1.,

AxnnonepHoe obmectBo «M3naTensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

KoHTtponbsHbie 1 IpoBepouHbie paboThl 1o 6unosoruu 10-11 kmacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

[Hudpossie 0OpazoBaTeIbHbBIE PECYPCHI:

MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanuu

http://www.mon.gov.ru

denepanbHBIN COBET 10 yueOHUKaM MuHHCTEpCTBa 00pa3oBaHus U Hayku PO

http://fsu.edu.ru/pl.htm 1

[IpropuTeTHbIE HalMOHAIBHBIE TPOEKTHI: calT CoBeta npu [Ipesunenre
Poccuiickon @enepanuu 1o peanusaunu NPUOPUTETHBIX HALMOHAIBHBIX

MIPOEKTOB U JieMorpaduueckoi monuTuke http://www.rost.ru

®denepanpHbIi opran "Poccuiickoe o6pazoBanue” http://www.edu.ru

Poccutiickuii o6meo0pa3zoBaTenbHbIN mopTai http://www.school.edu.ru

®enepanbHblil noptan "MHpopMamOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUH B
oOpa3zoBaHuun"

http://www.ict.edu.ru




Karanor yueOHnkoB, 000pyA0BaHMs, SJIEKTPOHHBIX PECYPCOB MIJIsi 00IIETro
oOpa3zoBaHus

http://ndce.edu.ru

VYaurensckast razera http:// www.ug.ru

I"azera "IlepBoe centsOps" http://ps.lseptember.ru

I'aszera "HauanpHaas mkona" http://nsc.1september.ru

XKypnan "Bectauk obpazoBanus Poccun" http://www.vestniknews.ru

[konbHas npecca: nHGopMaMOHHbINA opTan http://portal.lgo.ru

N3narensctBo «bamace» www.school2100.ru

N3narensctBo « BUHOM. JlabopaTopus 3Hanui» www.lbz.ru

N3narensckuii meHTp "Moii yueOnuk" www.my-tbook.ru

[Tenarornueckuii yauepcuteT «llepBoe ceHTAOps» (B3aUMOAEHCTBYET €
(dakynpTeTOM nenarornyeckoro oopazosanus MI'Y um. M. B. JlomoHOocOBa 1
MOCKOBCKMM MHCTUTYTOM OTKPBITOTO 00pa30BaHMUs)

http://edu. 1september.ru/courses/distance/?info=2

PocToBckuii 00,1aCTHOM MHCTUTYT MOBBIIICHUS KBATU(DHUKAIIMH
MIePEIOATOTOBKH PAaOOTHHKOB 00pa30BaHMS

http://roipkpro.ru/index.php/do-progr

edu.ru - pecypcsl mopTajia ajas o0Iero oopa3oBaHus
school.edu - "Poccuiickuii 001ieodpa3oBaTeabHbIN mopTan".
Karanor nHTepHeT-pecypcoB: JOMIKOIbHOE 00pa3oBaHue; HAYaIbHOE U 0011Iee

06p330BaHI/IC; AUCTAaHITMOHHOC O6yIICHI/I€; rnegaroruka, IoBbBIIIICHUC



KBATH(PUKAIINH, CTIPABOYHO-UH(POPMAITMOHHBIE HCTOYHUKH.

«EnnHoe okHO J0ocTyna K o0pa3oBaTeibHBIM pecypcam»- http://windows.edu/ru

2. «Enunas xomiekuus HudpoBbIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-

collektion.edu/ru

3. «DenepanbHbIi IEHTP UHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOBY -

http://fcior.edu.ru, http://eor.edu.ru

4. Tematnueckue npezeHrauuu http://viki.rdf.ru/

S.MynbsTumMeauiiabie ypoku http:// www.nachalka.info/uroki
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