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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paspaboTke mporpaMMbl IO OHOJOTHU TEOPETUYECKYI0 OCHOBY IS
OTIpe/ie/ICHUs] TIOIXO0B K (OPMUPOBAHHUIO COJACpKAHUS y4YeOHOTO TMpeaMera
«buonorus»  cocraBwiM:  KoHIenTyaibHble  nosioxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJEPIKaHUs, PEe3yJIbTaTOB 00yUeHUsT U TPEOOBAHMIA
K YPOBHIO TIOJITOTOBKH BBIITYCKHHUKOB, MOJIOKEHHUS 00 OOIIMX IENAX M MPUHIUIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHEro 00111ero 00pa3oBaHus
B Poccuiickoii denepaiinu, a TakKe MOJIOKEHUS O crienuduke OMoaoruu, € 3SHaYCHUH
B TO3HAaHUM >KUBOW TPHUPOJIBI M O0OECICUEHUU CYIIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIPEACIICHbl OCHOBHBIE (DYHKIIMH
MIPOrpPaMMBbI 10 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o Onosiorum AA€T MPEACTABICHHUE O IEJAX, 00 OOIIeH cTpaTeruu
00y4eHHs, BOCIUTAHUS U PA3BUTHUSL OO0YUaIOIIUXCS CPEACTBAMHU Y4eOHOTO MpeameTa
«buonorusy, omnpenenseT o0s3aTEILHOE MPEIMETHOE COJIEpIKAHHUE, €ro CTPYKTYpY,
pacrpenielicHue 10 pasfejaM M TeMaM, PEKOMEHIYEeMYIO0 TOCIeI0BaTeIbHOCTh
M3yUYCHHsI yIEOHOr0 MaTepHayia ¢ Y4ETOM MEKIPEAMETHBIX W BHYTPHIPEIMETHBIX
CBSI3€H, JIOTHKM  00pa30BaTEbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEH
00yJarommMxcs.

B mporpamme 1mo OHMOJIOTHH TaK)KE€ YUHUTHIBAIOTCS TPEOOBAaHMS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM H TPEIMETHBIM pe3yibTaTaM OOydYeHHS B
dhopMUPOBAaHWN OCHOBHBIX BHIOB Y4E€OHO-ITO3HABATEIHLHON ACATEIHLHOCTH/YICOHBIX
JENUCTBUN 00yJarOIIXCsl 0 OCBOCHUIO COJIEP>KaHUsI OMOJIOTHUECKOT0 00pa3oBaHUsl.

B mporpamme mo 6uonorum (10—11 kmaccel, 6a30BBI YpOBEHB) peaqn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HHWHM OWONOTHH, Onaromaps 4YemMy B HeH
MIpOCMaTPUBACTCS  HANPaBJICHHOCTh HAa  pa3BUTHC 3HAHWKM, CBSA3aHHBIX C
dbopMHpOBaHHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX OPHUEHTAIUN
JUIHOCTH, YKOJOTHUYECKOTO MBIIUICHHS, TIPSACTABICHUN O 3J0POBOM 00pa3e KU3HU U
OepeXHBIM OTHOIIEHHEM K OKpY’Karwlel mnpupomHoit cpeae. [lostomy Hapsay c
U3Y4YEHUEM OOIIEOMOIOTHYECKUX TEOPHH, a TAK)KE 3HAHUM O CTPOCHUH JKUBBIX CUCTEM
Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOIIECCOB B IPOTPaMMe
no OWONOTHU yJIENCHO BHUMAHUE WCIOJb30BAHUIO TIOJYYCHHBIX 3HAHUUA B
MOBCEIHEBHOM JKU3HU JIJIs1 PEIICHUS MPUKIATHBIX 33/1a4, B TOM YHUCJIC: MPOPUTAKTUKH
HACJICICTBEHHBIX 3a00JICBaHUI YeJIOBEKA, METUKO-TEHETUYECKOTO KOHCYJILTHPOBAHMUS,
000CHOBAHUS SKOJIOTUYECKHU IIETIeCO00Pa3HOTO MOBEICHHUS B OKPYIKAIOIIEH TPUPOTHOM
cpeie, aHaiM3a BIUSHHUS XO3SMCTBEHHOW JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE
MPUPOJIHBIX W HMCKYCCTBEHHBIX JKOCHUCTEM. YCWICHHE BHUMAHMS K TPUKIATHON
HaIPaBJICHHOCTH Y4e€OHOTO npeaMera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO
obecrieyeHus: YCJIOBHM JUIsl PEIICHUs] OJHOM M3 aKTyaJdbHBIX 3a/Jad IIKOJIHHOTO



Ouosnornyeckoro oOpa3oBaHMs, KOTOpas Mpeamnojiaraetr  (QopMUpOBaHUE Y
oOydJaronmmxcst  CIOCOOHOCTH — aJanTHPOBAaTbCd K  U3MEHEHMSIM  JTUHAMUYHO
Pa3BHUBAIOIIECTOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpenHero odmiero oopa3oBaHus 3aHUMAET BaXXHOE MECTO.
Ona oOecneunBaeT (opMHUPOBaHUE y OOYYAIOUIUXCS MPEICTABICHUA O HAyYHOMH
KapTHHE MUPA, PacIIUpseT U 00001IaeT 3HaHUS O )KUBOU MPUPOJIE, €€ OTIIMYUTEILHBIX
NpHU3HAKaX — YPOBHEBOW OPraHU3aIlMU U SBOJIIOIHH, CO3MAET YCIOBUS IS TIO3HAHUS
3aKOHOB JKUBOU MPHUPObI, (hopMUpOBaHUs (QYyHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB
3I0POBOTO M O€30MMaCHOT0 00pa3a KU3HU, IKOJIOTHUECKOTO MBIIIICHUS, IIEHHOCTHOTO
OTHOIICHUS K KUBOU MIPHUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHre OMOJOTHS UMEET TaKXKe IS PEIICHUS BOCIHUTATEIBHBIX U
pa3BUBAIOIIMX 3a7a4 CPEJAHETO OOIIET0 00pa30BaHUs, COMMATU3ANMHA 00YUYaIOIIUXCS.
Nzydenue 61oa0run 00ecreuynBaeT yCaoBUs st JOPMUPOBAHUS MHTEIUICKTYaIbHbBIX,
KOMMYHUKAIIMOHHBIX W HMH(DOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYIBTYpHI,
CHOCOOCTBYET MHTETpalli OMOJOTUYECKUX 3HAHUM C MPEICTaBICHUSAMH U3 JPYTHX
y4eOHBIX MpPEeIMETOB, B YAaCTHOCTH, (GU3MKH, XUMUU U Teorpaduu. HazpanHbie
MOJIO’KEHUS O MpeJHa3HauYeHUN yueOHoro npenmera «buonorus» cocTaBUiIM OCHOBY
JUIS ONpEeNeNeHUs TMOAXOM0B K OTOOPY U CTPYKTYpPUPOBAHHUIO €r0 COAEpKAHMS,
MPEJICTABICHHOTO B MPOTPaMMe MO0 OUOJIOTHUH.

Otb6op copepxanust yyebHoro mnpenmera «buosjorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C MO3UIUHI KYJIbTypOCOOOpa3HOTO MOAX0/1a, B COOTBETCTBUH C KOTOPHIM
oOyuJaroiuecs: T0JDKHbl OCBOUThH 3HAHUS M YMEHHsI, 3HAYUMbIe JJis1 (OPMUPOBAHUS
o011eil KyJIbTypbl, ONpPEeISIoNnIne aIeKBaTHOE MMOBEACHNE YeJIOBEeKa B OKPYKaroIen
OPUPOJTHON cpelie, BOCTPEOOBAHHBIE B TMOBCEIHEBHOM JKU3HM M TMPAKTUYECKOU
nestenbHocTH. OCO0O€ MECTO B OTOW CHCTEME 3HAaHUM 3aHUMAIOT DIIEMEHTHBI
COJICp)KaHUs, KOTOpBIC CIIy>)KaT OCHOBOW it (OPMHUPOBAHUS TMPEACTABICHUH O
COBPEMEHHON €CTeCTBEHHO-HAYYHOH KapTHHE MHUpa W IICHHOCTHBIX OPUEHTAIHSIX
JMYHOCTH, CTIOCOOCTBYIOIIMX TYMaHHU3AI[UH OHOJIOTHIECKOTO 00pa30BaHMUSL.

CTpyKkTypupOBaHHE COJICpXaHHUS YyYeOHOrOo Marepuayia B MporpaMMe Iio
OMOJIOTMH  OCYIIECTBIICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHUS 3HAHWHA 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX XKHBOM TMPHUPOIBI, O €€ ypOBHEBOW OpraHHU3allid U
ABOJIIONIMU. B COOTBETCTBHM C 3TUM B CTPYKType ydeOHoro mpemmera «buomorusy»
BBIJICJICHBI CIICAYIONIUE COepXKaTelbHbIe JIMHUU: «bHojorus kak Hayka. MeToJsl
HayyHOro To3HaHMs», «Kierka kak Ouojormueckas cuctema», «OpraHu3m Kak
ouosormueckass cucrema», «CucTeMa W MHOrooOpasWe OPTraHUYECKOTO MHpPaAy,
«DBOJTIOIHS YKUBOW TIPUPOJIBD», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp wm3yuyeHust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE O0YYAIOIIMMHCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIHOHAIBHON OpraHU3aiuu
YKUBBIX CHCTEM Pa3HOTO PaHTa U MPUOOPETCHNE YMEHUH UCITOJIb30BATh 3TH 3HAHUS JJIs



IPaMOTHBIX ICUCTBUIN B OTHOIIICHUH 0ObEKTOB KMBOU MTPUPOJIBI U PEIICHUSI PA3TUIHBIX
YKU3HEHHBIX MPOOIeM.

JlocTiokeHne 1ienu u3ydeHus ydeOHoro mpeamera «buonorwms» Ha 06a3zoBoM
YPOBHE 00€CTIeUnBaCTCs PEHICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE 00YUaIOIIMMHUCS CUCTEMBI 3HAHUH O OMOJIOTHYECKUX TEOPHSIX,
YYCHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUiIaxX, CIyKallluX OCHOBOM JIIsI
dbopMHpOBaHUs TPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTWHE MHUpa, O METOJax
HAyYHOTO IMIO3HAHHUA, CTPOSHHWH, MHOTOOOpPa3MM U OCOOEHHOCTSIX JKHUBBIX CHCTEM
pPa3HOTO YPOBHSI OpraHU3AIMH, BEIAAIONIUXCS OTKPBITUSAX U COBPEMEHHBIX
WCCIIEIOBaHUAX B Ouojoruv; (GopMuUpOBaHHE Yy OOYYAIOIIMUXCS IMO3HABATEIbHBIX,
WHTEJUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B IIpoIiecce aHaIn3a JaHHBIX O My TAX
pa3BUTHS B OWOJIOTMM HAYYHBIX B3TJSA0B, MW M TIOIXOJOB K HU3YYCHHUIO >KHUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3AIlNH;

CTAaHOBJICHME y  OOydalmuxcsi oOmell  KyJIbTypbl, (QYHKIIMOHAIHLHON
TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHATh M OICHUBATH SIBICHHUS OKPYKAIOIIETO
MHpa KUBOW MPHUPOILI HA OCHOBAHWYU 3HAHWUN W OIBITA, TOJYYCHHBIX NMPHU U3yICHUU
ouosnoruu; GopMHpOBaHHWE y OOYYAIOMIMXCS YMEHUU WJUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTH 4YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJOTMM U arpoOMOTEXHOJIOTUH; BOCIUTAHUE
yOSXKIEHHOCTH B  BO3MOXKHOCTH  TIO3HAHHUS  YEJIOBEKOM KHUBOM  MPUPOJIBI,
HEOOXOIMMOCTH OEpEKHOTO OTHOIICHHS K HEH, COOJIIOJCHHUS dTUYECKUX HOPM TIPH
MPOBEICHUN OMOJOTUIECKUX HCCIEIOBaHUI; OCO3HAHUE IIEHHOCTH OHMOJOTHYECKUX
3HAHWMH TS TIOBBIIIICHUS YPOBHS
HKOJIOTUYECKOW  KyJNbTYyphl, JUisi (OPMUPOBAHUS HAYYHOTO MHPOBO33PCHUS,
MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM W YMEHHI B TTOBCETHEBHOM KMU3HU JIJIS1 OIICHKH
MOCJICJICTBUNA CBOEHM JEATENHHOCTH TI0O OTHOUIEHUIO K OKpYXaloleh cpeje,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBaHHME U COOMIOACHHE Mep NPOPUIAKTUKA
3a00JI€BaHUIA.

B cucreme cpennero obmiero oopa3zoBanus «buonorusy, n3ydaemas Ha 6a30BOM
YPOBHE, SBJISIETCS 00S3aTE€JIbHBIM YYE€OHBIM MPEIMETOM, BXOJSAIIMM B COCTaB
npeaMeTHol obsactu «EcTecTBeHHO-HayUHbIE TTPEMETHI.

Jlnst u3ydenus Omosiornu Ha 6a30BOM YPOBHE CpPEIHETO OOIIETro 0Opa3oBaHUs
otBoauTcs 68 wacoB: B 10 kimacce — 34 vaca (1 gac B Hegenro), B 11 kmacce — 34 dJaca
(1 gac B HEZIEMIO).

COIAEPKAHUE OBYUEHUA

10 KITACC

Tema 1. buoJiorusi kKak Hayka.



buonorus kak Hayka. CBsi3b OMOJOTHMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH U
JPYTUMU €CTECTBEHHBIMH HayKaMmHu, pusiocodueil, STHKOM, 3cTeTukoi u mpaBom. Poib
Oouonoruu B (HOPMUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToapl MO3HAHUS >KUBOM MPUPOABI (HAOMIOJEHUE, YKCIEPUMEHT, OMNHCAHUE,
u3MepeHue, kiaccupukanus, MoIeIUpOBaHe, CTaTUCTUYECKass 00pabOTKa TaHHBIX).
JleMoHCTpaIUU:

[Toptpersr: Y. lapsun, ['. Mennens, H. K. Konbsuos, /. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeToAbl TO3HAHUS KUBOH Npupoaby. JlabopaTtopHble

U PpaKTHYeCcKue padoThbl:

[Tpaktnueckas pabdora Ne 1. «/cmonb3oBaHMe pA3IUYHBIX METOIOB TpHU
U3Y4EHUHU OUOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMBbI M UX OPTraHU3AIHSA.

Xusble cuctembl (OUOCHCTEMBI) Kak MpeAMeT u3ydeHust ouonoruu. OTianune
JKUBBIX CUCTEM OT HEOPTaHUYECKON IPUPOIBI.

CaoiicTBa OMocucTeM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMi OMOCHUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIA, TKAHEBBIA, OPTaHWU3MEHHBIN, MOIYISIMOHHO-BUIOBOU,
HKOCUCTEMHBIN (OMOTeoIIeHOTUYECKHI ), OoChepHBIil.

JdeMoHCTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU >KU3HU», «YPOBHH OpraHU3alud
JKABOU IIPUPOIBD».

O6opynoBanue: moaens mosekyinsl JJHK. Tema 3.

XUMHYECKHUH COCTAB U CTPOEHHE KJIETKH.

XUMUYECKH COCTaB KJIETKH. XHUMHUYECKHUE DJJIEMEHTBI: MaKpOJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEILIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BemecTB B kieTke. [lomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crtpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble M 3aMEHHUMbBIE AMUHOKHCIIOTHI. AMHHOKHUCIOTHBIA COCTaB. YPOBHU
CTPYKTYpPBI OCIKOBOM MOJEKYJIbI (IEPBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUUHAS
CTPYKTypa). XUMHUYECKHUE CBOMCTBA OenkoB. buonornueckue QyHKImu OEIKOB.

®epMeHTHl — Ouosornueckue karainuzatopbl. CTpoeHune (pepMeHTa: aKTHUBHBIM
HEeHTp, cyOcTpaTHas crieuuduunocts. Kopepmentsl. Butamunsl. OTiinuus GpepMeHTOB
OT HEOPTaHWYECKUX KaTaJIu3aTOPOB.

VYreBobl: MOHOCaXapuabl (TIOKO3a, pudo3a U Ae30KCHpU003a), AUCaXapHabl
(caxapo3a, TJaKT03a) ¥ ToJIMcaxapuIbl (Kpaxmal, TIIMKOTEH, IEJUTI0N03a).
buonorunyeckue GpyHKUINUU yTIE€BOAOB.

Jlununel:  TpurmMuepuabl,  Gochonunuabl,  crepouAbl.  ['uapoduiIbHO-



ruipodoOHbIe cBOCTBA. bruonorndeckue GpyHkuu aunuaoB. CpaBHEHUE YIIIEBOJIOB,
O€JIKOB U JIMIHUIOB KaK UICTOUHUKOB SHEPIUH.

Hyxkneunossie kucnorsl: JIHK u PHK. Hykneotuaer — MOHOMEPBI HYKJIIEMHOBBIX
kucnoT. Ctpoenne u pynkuu JJHK. Crpoenne u pynkmuun PHK. Bunst PHK. AT®:
CTpoeHue U QyHKIUH.

[uronorus — Hayka o kieTtke. KierouHas teopus — npuMep B3aUMOJCUCTBUS
uaeil u pakToB B HAYYHOM MO3HAHUU. MeTOAbl U3YYEHUS KIETKU.

Knetka kak nenoctHas kuBas cucreMa. OOIInMe MPU3HAKK KIETOK: 3aMKHYyTast
HapyxHast MemOpaHna, mosiekynbl JIHK kak renernyeckuil anmapar, cucreMa CHHTE3a
Oenka.

Tunsl K1E€TOK: 3yKapuoTHdeckas U npokaproTuueckas. OCOOEHHOCTH CTPOEHUs
npokapuotudyeckoir  kierku.  Kiierounas — cremka — Oakrepuil. — CTpoeHwue
YKapHOTUYECKOHN KIEeTKU. OCHOBHbBIE OTINYUS PACTUTENIBHOM, )KUBOTHOM U TpUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKaJUKC, HMX
dbynkun. [lnasmaruyeckass memOpana, e€ coiictBa U (pynkuuu. [{uromnazma u eé
opranounpl. OpHoMeMOpanHble opranouabl kietrku: OIIC, anmapar ['onbaxwy,
an30coMbl.  IlolyaBTOHOMHBIE OpraHOMIbI KJIETKH: MUTOXOHAPHUM, IIJIACTHUBI.
[IpoucxoxxneHnne MUTOXOHIApUM W 1wactuld. Buael mmactua. HememOpaHHbIe
OpPraHOUbI KJIETKH: PUOOCOMBI, KJIETOYHBIN LIEHTP, IIEHTPUOIHU, PECHUYKHU, KTy THUKH.
@OyHKIMU OPraHOUJIOB KJIETKU. BKiltoueHus.

Anpo — perynsTopHbid 1eHTp KieTku. CTpoeHue snapa: saepHas 000Jouka,
KapHoIlIa3Ma, XpOMATHH, SJIPBIIIKO. XPOMOCOMBI.

Tpancnopt BemiecTB B KieTKe. JleMoHcTpauun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. IIneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Juarpammel: «Pacnipenenenrie XUuMUYECKUX 3JIEMEHTOB B HEXXHBOU MPUPOIEN,
«Pacnpenenenrie XMuMUYECKHUX AJIEMEHTOB B dKUBOUM IPUPOIEY.

Tabmuuper u cxembl: «llepuommyeckass TabmuIa XUMHUYECKHUX DIIEMEHTOBY,
«CTpoeHue MoJeKyJibl BoJb», «buocunre3 Oenkay, «CTpoeHHE MOJEKYIbl OelKay,
«Ctpoenue ¢epmentan, «HykinennoBbie kucinotel. JHK», «CtpoeHue moiekysl
AT®D», «CtpoeHue d3yKapuOTHIECKON KIIETKNY, « CTpOCHHE JKUBOTHOM KIETKW,
«CTpOoEHHE pACTUTENBHOU KIETKW», «CTPOCHHE NPOKAPHUOTUYECKON KIETKWY,
«CTpoeHue sapa KIETKW», «YTIEBOABD, «JIumuabp.

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpyIOBaHHE MJisi IPOBEIEHUS
HAOMIOJCHUI, W3MEpPEeHUH, OHKCIEPUMEHTOB, MHKpPOIpPENnaparbl PacTUTENbHBIX,
KUBOTHBIX U OaKTepHANIbHBIX KJIETOK. JIaGopaTopHble M MpakTHYecKHe PadoThI:



JlaGoparopnas pabGota Ne 1. «l3yueHwe KaTaJIuTUUECKON aKTUBHOCTH
(dhepMeHTOB (Ha MPUMEPE aMIJIa3bl WIIM KaTaaasbl)».

JlabopartopHas pabota Ne 2. «M3yueHue CTpoeHUs KIETOK PACTEHUMN, KUBOTHBIX
u OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux onucanue». Tema
4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa0OMM3M. AcCCUMWIALHUA (TJIaCTHYECKUl OOMEH) U
JUCCUMWIISIIUSL  (SHEpreTUYecknuii OoOMEH) — JIB€ CTOpPOHBI €IMHOIO Tpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB M HSHEPrUM B TOHUMAHHUH
MeTabou3Mma.

Tuner oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbiii. Pons pepMeHTOB B
oOMEHe BEIIeCTB U MPEBpAIEHNH YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TeMHOBas (a3bl poTocuHTe3a. Peakiuu poTocuHTE3A.
D¢ddexTuBHOCTH PoTOCHHTE3A. 3HAUCHHUE (DOTOCUHTE3A IS )KM3HU Ha 3emMiie. BiusHue
yCIIOBHIA cpeabl Ha (OTOCHHTE3 U CIIOCOOBI TOBBIMICHUS €Tr0 IMPOIYKTUBHOCTH Y
KYJbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UpYIoMe OaKTepuu. 3HAYEHHWE XEMOCHHTE3a IS
JKU3HU Ha 3eMIe.

OHepreTnueckuii oOMEH B KieTke. PaciieruieHue BellecTB, BBIJICICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl dHEPreTUYecKoro oomena. [ mukomnus.
bpoxenne u ero Buuapl. KucinopogHoe OKHUCIEHHE, WIH KIETOYHOE JbIXaHHUE.
OxucnutensHoe pochopunupoBanue. IHHEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Peakiun matpuuHoro cunresa. ['enernueckas nadopmanus u JJHK. Peanuzanus
reHeThYecKo uH(poOpMalMu B KIETKe. |'eHeTHyeckuii KOJ U €ro CBOICTBa.
Tpanckpunuus — Matpuusblii cuaTe3 PHK. Tpancnsuus — OuocunTes Oenka. DTansl
tpaHcisauuu. KogupoBanue aMuHOKUCIOT. Posie prubocom B OnocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3Hu — BUpychl. Mcropust otkpsitus Bupycos (. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U )KM3HEHHOTO LIMKJIa BUpYcoB. bakTepuodaru.
bone3nn pacteHuil, JKMBOTHBIX M YEJIOBEKAa, BBI3bIBAEMbIC BHpycaMH. Bupyc
uMMyHoiepunnta uenoseka (BMIY) — Bo30ynurens CIIM[{a. OOpaTHas TpaHCKpUMILIKS,
peBepTaza u unterpasa. [Ipopunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a0071€BaHUM.

JleMoHCcTpaum:

[Toptpetsr: H. K. Konsuos, /1. . Banosckui, K. A. Tumupszes.

Tabmumelr 1 cxembl: «Tunbel nura"us», «MeTtabonuzm», «MUTOXOHAPUS,
«JHepreTudyeckuii oOMen», «Xioporact», «Dorocunredn, «Ctpoenne JHK»,
«CtpoeHue u (QpyHKIMOHUpPOBaHHE reHa», «CuHTe3 Oenkay, «['€HEeTHYeCKHil Koy,
«Bupyce», «baktepuodarn», «CtpoeHune u xu3HeHHbIM 1ukia Bupyca CIIN/a,
OaxTepuodaray, «Permmukanus JHK».



O6opynoBanue: Mmoaenu-ammiukanmu «Y aoenne [JHK u tpanckpunimsy,
«buocuntes 6enkay, «CTpoeHne KiIeTkm», Mmoaenb cTpyktypsl JJHK. Tema 5.
Pa3mHoXeHHMe U MHAMBHYAJbHOE PA3BUTHE OPraHU3MOB.

KneTtouHnplii 1MKJI, WIM >KU3HEHHBIM WK KiIeTKu. MHTepdaza u MHUTO3.
[Tpoueccel, mpoTekaroiiye B unTepdasze. Pemnukanus — peakius MaTpUuYHOTO CUHTE3a
JHK. Ctpoenne xpomMocoMm. XpOMOCOMHBIH Ha0Op — KapHOTHUI. JIUTUIOWIHBIA |
ralmiouHBIA  XpOMOCOMHBIE HaOopbl. Xpomatunel. lluTonmoruyeckue OCHOBBI
Pa3MHOXKEHUS U UHAUBUIYaJIbHOTO PA3BUTHUSI OPraHU3MOB.

Jenenue knetku —Muto3. Ctaauu muto3sa. [Iporecchl, mpoucxoasiiue Ha pa3HbIX
CTaaUIX MUTO3a. brosornueckuii CMbICI MUTO3a.

[Iporpammupyemas ru6eib KISTKH — aflomTOo3.

@opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrosioe W moJjioBoe. Buabl Oecrosoro
Pa3MHOXKEHUS: JICJIEHHE HAJABOE, [OYKOBAaHUE OJHO- M  MHOTOKJIETOYHBIX,
CIIOpoOOpa3oBaHKe, BEreTaTUBHOE pa3MHOXkeHHE. VICKyCCTBEHHOE KIOHHUPOBAHUE
OPraHU3MOB, €T0 3HAUYCHUE ISl CEIICKILIUU.

[TonoBoe pa3sMHOXKEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Craguum wmeio3a. IIpouecchl, mpoucxoisiiye Ha CTagusx MekHosa.
[ToBenenne xpomocoM B mernose. KpoccuHrosep. buonornyeckuii CMbICII M 3HAYEHUE
Meno3a.

["ameTorenes — npoiecc 00pa3oBaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [10s10BEIE
JKeJe3bl: CEMEHHUKHU U SUIHUKUA. OOpa3oBaHKe U pa3BUTHUE MOJOBBIX KIETOK — raMeT
(cmepmaTo30uj, SUIEKICTKA) — criepMaTorene3 U oBoreHe3. OCOOCHHOCTH CTPOCHHS
AUIEKIIETOK U criepMaro3ouaoB. OmiogoTBopenue. [lapreHorenes.

NupuBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jrtanbl 3MOPUOHAIBHOIO PAa3BUTHSL Y IO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisnus, opraHoreHe3. [loctomOpuoHanmpHOE pasBuThe. TUIBI
NOCT3MOPUOHAJILHOTO Pa3BUTHUS: MPSAMOE, HENpsiMoe (JTUUMHOYHOE). BrinsHue cpespl
Ha pa3BUTHE OPTAaHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

PocTt u pa3zButue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,
craauu pa3BuTus. JleMoHCcTpanum:

Tabmuupl u cxembl: «POpMbl Ppa3sMHOXKEHHS OpPraHU3MOBY», «J[BoiiHOE
OIUIOJIOTBOPEHHUE y LIBETKOBBIX PACTECHUIN», «BereraTuBHOE pa3MHOKEHUE PACTEHUIY,
«lenenne kierkun Oakrepuit», «CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHue
xpomocombl», «Knerounsi nmkm», «Pemmukanms JIHK», «Mwutosz», «Menosy,
«IIpssmoe m HempsiMoe pa3BuTHE», «['ameroreHe3 y MIIEKONMMTAIOIIUX W YEJIOBEKAY,
«OCHOBHBIE CTaJJUN OHTOT€HE3a».

Oo6opynoBaHue: MHUKPOCKOTI, MHKpPOTpenapaTsl «CnepmMaTo30U/Ibl
MJIEKOIIUTAOLIErO», «SMUeKiIeTka MIIEKONUTarImero», «KapuokuHe3 B KIETKax



KOpEIIIKa JIyKa», MarHuTHas Mojeib-anmukanus «/lenenne knetku», moaens [HK,
Moienb MeTada3Hoi XxpoMocoMbl. JIaGopaTopHble U pakTHYeCKHe Pa0OThI:
JlaGoparopnas pabora Ne 3. «Habmronenne MuTo3a B KIIETKaX KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.
JlaGopaTtopHas pabota Ne 4. «/3ydeHue cTpoeHHS TOJOBBIX KIETOK Ha TOTOBBIX
MuUKpornpenaparax». Tema 6. HacjieacTBeHHOCTbh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTuku. Mcropus pasBurus reHeTukd. Posb nurosioruu u
SMOPUOJIOTUH B CTAHOBJICHUU F€HETUKU. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKH. MeToabl TeHeTHKU (TUOPUAO0IOTHYECKUM, ITUTOTEHETUUYECKUH,
MOJIEKYJIIpHO-TeHeTHYeCcKkuil). OCHOBHbIE TEHETHMYECKHE TMOHATUA. | eHeTnyeckas
CUMBOJIMKA, UCII0JIb3yeMasl B CXeMaX CKPEIMBAHUN.

3aKOHOMEpPHOCTH HACJIEJOBAaHUsl IPU3HAKOB, ycTaHOBJIEHHbIe [. Mennenem.
Mounoru6puHoe cKpeuBanie. 3akoH eTUHO-00pa3usi THOPUIOB MEPBOTO MOKOICHHUS.
[IpaBui0 TOMUHUPOBaHUS. 3aAKOH PACIIEIIEHUS TPU3HAKOB. | NIIOTE3a YNCTOTHI raMeT.
[TonHOE ¥ HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBHCHUMOTO HACIEOBaHUS MPHU3HAKOB.
[{uToreHeTUYeCKHe OCHOBBI JUTHOPUIHOTO  CKPEIIMBAaHMS. AHaIU3UpYIOIIee
CKpeluBaHue. lcrnonp30BaHUE aHAIU3UPYIOLIETO CKPEIIUBAHUS U1l ONPENCIICHUS
TeHOTHUIIa 0COOHU.

CuernnenHoe HacienoBanue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HacCJIeI0BaHUIO TeHOB. Hapylienue cueneHrs reHOB B pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TEOPUS HACIEACTBEHHOCTH. [ eHeTnuecKue KapTel.

['enetuka mnosia. XpOMOCOMHOE OINpEAESIEHHE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMorameTHele W TeTeporameTHble opraHusMmbl. HacnegoBanue
IIPU3HAKOB, CLIETUIEHHBIX C IIOJIOM.

N3MeHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACIJICICTBCHHAs W HACJIEACTBEHHAS.
Ponb cpennl B HEHACJICICTBEHHOU U3MEHYUBOCTH. XapaKTepHUCTHKA
MOJAU(PUKAIMOHHON W3MEHYMBOCTHU. BapuanmoHHBIA psii U BapHAIlMOHHAS KpHUBasl.
Hopwma peaknuun npusHaka. KosmuecTBeHHbIE M KAYECTBEHHBIE TPU3HAKHA U UX HOpMaA
peakuuu. CBoiicTBa MOIU(UKAITMOHHON U3MEHUYHNBOCTH.

HacnencrBenHasi, Wi TeHOTUIHMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
W3MEHYHUBOCTh. Mei03 U TI0JI0BOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYNBOCTH.
MyTtanrionHas W3MeHYUBOCTh. Knaccudukaiuss MyTanuid: T€HHBIE, XPOMOCOMHBIE,
reHoMHbple. Yacrora M mnpuuMHbl MyTanuil. MyTarenHsle  (pakTopbl. 3aKoH
TOMOJIOTHYECKUX PANIOB B HACIEACTBEHHON n3mMeHunBocty H. . BaBumnosa.

BuesnepHast HaclieACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenmoBeka. OCHOBHbIE METOJbl TE€HETUKH
YyeJIOBeKa: TeHEaJIOTMYCCKUM, OJU3HEI[OBBIM, ITMTOTCHETHYSCKHHN, OMOXHMUUYCCKHIL,
MOJIEKYJISIpHO-TeHeTHUeCKU. COBPEMEHHOE ONPEAEIICHUE T€HOTHUIA: TOJTHOT€HOMHOE



CEKBCHUPOBAHMUE, TICHOTUIIMPOBAHUE, B TOM uyucie ¢ nomoupro [I1[P-anamusa.
HacnencrBennele  3a0o0jeBaHUsS  4elOBEKa: TIeHHbIE  Ooyie3HH, OOJIE3HH C
HACJIEICTBEHHOMU MPEAPACIIONOKEHHOCTHIO, XpOMOCOMHBIE 00e3Hn. COMAaTUYECKHUE U
reHepartuBHble MyTauuu. CTBOJIOBbIE KJIETKU. [IpuHIUIIBI 310pOBOTO 00pasa >KU3HHU,
JTIMAarHOCTHUKH, PO UIAKTUKA u JeYEeHUs TEHETUYECKUX 0ome3Hei.
MenukoreHeTH4ecKoe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIWLIHMHCKONM TEHETHKUA B
MPEeNIOTBPAIICHUH U JICUCHUH TeHETUUECKUX 3a001eBaHui yenoBeka. JleMOHCTpanuu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ge ®@pusz, C. C. Yersepukon, H. B.
Tumodees-Pecockuii, H. Y. BaBuiios.

Tabnuupl U cxembl: « MOHOTHOPHUIHOE CKPEUIMBAHUE M €r0 IIUTOTeHEeTHYeCKas
OCHOBa», «3aKOH PACILICIUICHUS U €r0 HUTOIC€HETUYECKAs] OCHOBA», «3aKOH YHCTOTHI
ramet», «Jurubpunnoe ckpemuBanuey, «L{uTomornueckiue OCHOBBI AUTHOPUAHOTO
CKpemuBaHus», «Meio3», «B3aumMopaeicTBue amieabHBIX T€HOBY», «l eHeTndyeckue
KapThl PAacTEHH, >KUBOTHBIX U YEJIOBEKa», «l'€éHeTuKa Mosa», «3aKOHOMEPHOCTH
HACJIeI0BaHUs, CLIEIUIEHHOTO C MOJI0M», «KapuoTHIIbI 4eT0OBEKA U )KUBOTHBIX», «BUIbI
M3MEHUYUBOCTIY, «MopuduxarnronHas M3MEHYHUBOCTBY, «HacnenoBanue
pesycdaxTopay, «['eHeTnka rpynn KkpoBmn», «MyTalloHHAas: ©3MEHYUBOCTH.

O6opynoBanue: Mojenu-ammiukamuu — «MOHOTUOPHIHOE  CKpELIMBaHUEY,
«HemonHnoe  gomuuupoBanue», «Jurmbpumnoe ckpeuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MHUKpormpemnapaT «/Ipo3zodpuna» (Hopma, MmyTanuu (Gopmsl
KpBUIbEB W OKpacku Tena), repbapuit «['opox moceBHoi». JlabopaTtopHble wu
NpaKkTH4ecKue padoThbI:

JlabopatopHass padora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIPEmapaTax».

JlaGoparopnass padora No 6. «M3yuenune mMoauUKAIMOHHON H3MEHYUBOCTH,
MOCTPOEHUE BaPUAIIMOHHOTO Psiia U BAPUALIMOHHOM KPUBOID.

JlabopatopHasi pabota Ne 7. «AHanm3 MmyTanuid y Apo30puiabl Ha TOTOBBIX
MUKpOIpenapaTax».

[TpakTuaeckas padora Ne 2. «CocTaBieHHE W aHATIU3 POJIOCITOBHBIX UEJIOBEKAY.

Tema 7. Cenexkuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M TpoLecC. 3apOKICHUE CENIEKIMUM U JOMECTHUKAIUS.
VYuenne H. U. BaBunoBa 0 neHTpax NpOUCXOXKACHUS U MHOTOOOpas3usi KyJbTYypPHBIX
pacteHuil. LIeHTpbl MPOUCXOKIEHUS TOMAITHUX )XUBOTHBIX. COpT, MOpO/1a, MITaMM.

CoBpeMeHHbIE METOJbl CEeJIEKIMU. MacCoBbIi M WHIMBUAYATbHBIA OTOOPHI B
CEJICKIMU pacTeHUil W JKUBOTHBIX. OIllIEHKa »JKcTepbepa. bIu3KopoacTBEHHOE
CKpeluBaHue — MHOpuauHT. Yncras muausd. CKpelMBaHue YUCThIX JIUHUMU. ['eTeposuc,
win rubpuanas cwia. HeponacTtBeHHoe ckpernuBanue — aytOpuaunr. OTaanéHHas
rubpuauzanus u e€ ycnexu. IcKkycCTBEeHHBIH MyTareHes M Mmoy4eHue MOJUTUIONIOB.

JlocTrxkeHus celeKUMU PaCTEHNM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonoruss Kak oOTpaciib IMPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTarlbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHxkeHepus. KierouHesle KyabTypbl. MHKpPOKIOHAJIBHOE PA3MHOKEHHE PACTEHUMU.
KiioHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPTraHH3MOB.
DKoyioruueckre u 3tudeckue npoodseMel. MO — reHeTnuecku MoaAu(pUIIMPOBAHHBIE
OpraHU3MBl.

JemoHCcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. N BaHOB.

Tabmuubr u cxembl: kapta «LleHTppl TPOUCXOXJIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHui», «llopoabl HOMAaIIHHUX >KUBOTHBIX», «COpTa KyJIbTYypPHBIX
pactenmity, «OtmanéHHas rudpuausanus», «PaboTtel akagemuka M. ®. MBanoBay,
«Homumnoungusiy, «OOBekTbl  OHOTeXHONOTUWY, «KieTouHble  KyJIbTYpHl U
KJIOHUPOBaHUE», «KOHCTpYyHpOBAHUE U IEPEHOC I'€HOB, XPOMOCOM).

O6opynoBaHue: MyJISDKU TUIOIOB M KOPHEIUIONOB TUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHuil, repodapuii «CebCKOX0341CTBEHHbIE pacTeHUs». JIabopaTopHbie U
NpaKkTH4ecKue padoThbl:

Oxckypeust «OCHOBHBIE METOBI M TOCTUKEHUS CENEKIIMU PACTEHUN U ) KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIM YYaCTOK, B
TETUTMYHOE X03sIICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHASA OHUOJIOTHS.

[IpeanochuUIKM BOZHUKHOBEHUS 3BOJIIOLUOHHON TEOPUHU. DBOJIIOLIMOHHASA TEOPUS
u e€ MecTo B Ouosoruu. BiusiHue 3BOJIIOLIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTUU U
JIPYTUX HayK.

CBuzerensctBa  3Bomtouuu. [laneoHTonornyeckue:  MOCIEAOBATENBLHOCTD
MOSIBJICHUS BHJIOB B IaJICOHTOJIOTMYECKON JIETOMHCH, TMEPEXOAHbIEe (OPMBIL
buoreorpaduueckue: cxoacTBO U paznndue GayH v Gaop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M paziMyusl 3MOpPHUOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHbIE,
pyIMMEHTapHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTed y BCeX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapunHa. Ilpeamnocbulku  BO3HUKHOBEHMS
napBUHU3MA. J[BWDKYIIME CHUJIBI JBOJMIONMH BHUIOB 1o JlapBuHY (M30BITOUYHOE
pa3MHOXEHUE TIPH OTPAHUYCHHOCTH PECYpPCOB, HEOMNpeAeIéHHAas H3MEHYUBOCTD,
0opr0a 3a CyIeCTBOBAaHUE, €CTECTBEHHBINA OTOOD).

Cunrernyeckas teopust 3Botounu (CTI) u e€ 0CHOBHbBIE MOJIOKEHHUS.



MukposBomtonus. [lomymnsiius kak e AMHKUIIA BUIA U YBOJIIOIUH.

JBmwxymie cuibl (QakTopbl) 3BOJIONUU BUAOB B Tpupoje. MyTalMOHHBIN
npolecc U KOMOMHATUBHAS U3MEHYMBOCTh. oMy IslMOHHbIE BOJIHBI U JIpeiid reHoB.
W3onsiuys v Murpanusi.

EctectBennbiii oTOOp — Hampapmsomuid — Qakrtop sBojouud.  Dopmbl
€CTECTBEHHOT0 0TOOpAa.

[TpucnocoGNeHHOCTh OpPraHM3MOB  Kak —pe3yJbTaT d3BOJIONUH. [Ipumepsl
IPUCTIOCOOJIEHUH Y Opranu3mMoB. ApoMop(}o3bl U UANO-aJaNTAIIH.

Bun u BunoodpazoBanue. Kpurepun Buna. OcHoBHBIE (OPMBI BUAOOOPA30BAHMUS:

reorpauyeckoe, IKOJIOTHYECKOE.

MakposBomonusa.  Dopmbl  3BosOLMU:  QUIIETHYECKAs, AMBEpPreHTHas,
KOHBEpreHTHasl, napajuienbHas. HeoOpaTUMOCTh 3BOIIOIUHN.

[IpoucxoxaeHne OT HeCNenuaIn3upOBaHHBIX MpeakoB. [Iporpeccupyromias
cneruanu3anus. AganTuBHas paaualus.

JdeMoHCTpaUu:

[Toptpersl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkens, ®. Mromnep, A. H. CeBepiios.

Tabnmuupl u cxembl: «Pa3Butrue opraHudeckoro Mupa Ha 3emiie», «3apOIbIIIn
MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukc», «Popmbl OOPHOBI 32 CYIIIECTBOBAHUEY,
«EcrecTBenHnbIt 0TOOP», «MHOTr0OOpa3ue copToB pacTeHuit», «MHoOroodpaszue mopos
KUBOTHBIX», «[lomymsiuny, «MyTanuoHHAS W3MEHYUBOCTEY), «APOMOPQO3BD»,
«Unnoamanraimm», «OOmas aereHepanus», «BWOKyIIUE CHIBI  SBOJIOIUN,
«Kapracxema mapuipyta nyrtemectBus Y. [lapBunay, «bopb0a 3a cyiecTBOBaHUEY,
«IIpucniocoOmeHHOCT,  OpraHu3MoB»,  «l'eorpaduyueckoe  BHI000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000OpA30BaHUEY.

O6opyaoBaHue: KOJUIEKIIHSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacKH, Habop
IUIOZIOB M CeMSsiH, KoJuteKius «[Ipumephl 3aluTHBIX MTPUCIIOCOOTICHUN Y )KUBOTHBIX,
Monienb «OCHOBHBIE HANpaBICHUS HBOMIONHUN», O00bEMHas Moneinb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra wmmupa, KoJulekius «DopMbl  COXpaHHOCTH
HCKOTIaeMbIX )KMBOTHBIX W PaCTeHUI», MoJieb anmukanus «llepekpéct xpomocom,
BJIQKHBIE TIpenapathl «Pa3Butue HacekoMoroy, «Pa3BuTue JSATYIIKNY, MUKpOTIperapar
«dpozoduia» (Hopma, MyTanuu GOpMbI KPbUIIBLEB U OKpacku Teina). JlabopaTopHblie U
MpaKTHYecKHe padoThI:

JlabopatopHass pabora Ne 1. «CpaBHeHHE BHUJIOB MO MOP(HOIOrHUYECKOMY
KPUTEPHUIO».

JlaGopartopHast pabota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIFHOTO XapakTepa». Tema 2. Bo3HUKHOBeHHe M Pa3BUTHE SKM3HU HA
3emue.



JlonayuHble MpPEACTABICHHUS O 3apOKJICHHM JKU3HU. HayuHble Trumnoressl
BO3HMKHOBEHUS U3HU Ha 3emiie: aOMOreHe3 U MaHCrepMus. XUMUYECKasi YBOJTIOLIHSL.
AOUOTEeHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTaHUUECKHX.
DKCHEpUMEHTAIILHOE TOATBEPKACHUE XMMHUYECKOW 3BorouMu. HauvanmpHble sTanbl
ounonornyeckoit sBomonmu. [umnoresa PHK-mmpa. dopmupoBanme memMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE IPOTOKJIETKHU. [lepBple KIETKM M MX DSBOJIOLMS.
@OopMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emie mo spaMm W nepuoaam. Karapxel. Apxeickas u
MpoTepo30icKas psl. [1ameo3orickas spa u €€ mepruoabl: KEMOPHUICKHM, OPAOBUKCKHUH,
CUIIYPUUCKHN, T€BOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHUU.

Me3so30lickas 3pa u €€ NepuoIbl: TPUACOBBIM, IOPCKUI, MEJTOBOM.

KaliHozoiickass »9spa ©W €€ TepUOJbl:  MAJCOTCHOBBINA, HEOTCHOBBIM,
AHTPOTIOTE€HOBBIM.

XapakTepucTuka KiuMaTa M TEOJOTMYecKuX IMporueccoB. OCHOBHBIE ATambl
HBOJIIOLIMU PACTUTEIBHOTO U )KUBOTHOTO MUpa. ApoMop(03bl Y paCTeHUH U dKUBOTHBIX.
[TosiBeHue, pacuBET ¥ BEIMUPAHHUE TPYMI JKUBBIX OPTAHU3MOB.

Cucrema OpPraHMYECKOTO MHpAa Kak OTpakeHHe 3Botound. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIbI OPTAHU3MOB.

OBoJrolus 4YenoBeKa. AHTPOMNOJIOrus Kak Hayka. Pa3BuTue mpeacTaBiIeHUR O
IIPOUCXOKJICHUH YesloBeKa. MeToabl n3yueHus: antpornorenesa. CxoJCcTBa U pa3andus
YeJIoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKA.

JBrxymue cuibl (hakTopsl) anTpornioreHe3a. HacneacTseHHas M3MEHUYHUBOCTD U
€CTeCTBEHHBIM OTOOpP. OOIIECTBEHHBIN 00pa3 >KU3HHU, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJUU M BETBU HBOJIIOIIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenoBek npaMoxonsamui, YenoBek HeaHAEPTAIbCKUANM, YeI0BEK pa3yMHBIN.
HaxoJku nckomnaeMbIX OCTaTKOB, BpEMs CYILECTBOBAaHHUS, 00JIacCTh pacCIpOCTpaHEHMUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIAUSI.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPONEOUIHAS (EBpa3UiiCKas),
HErpo-aBCTPAIONIHAS (3KBATOpUAIbHAS), MOHTOJIOMHAS (Aa3MAaTCKO-aMEpUKAHCKas).
YepThl NpUCIIOCOONEHHOCTH MPEACTABUTENCH UYEIIOBEUECKUX pac K YCIOBHSIM
cyuectBoBanus. EquHCTBO uenoBedeckux pac. Kputuka pacusma.

JleMoHCTpaUM:

[Toptpetsi: @. Penu, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. JapBuH.

Tabmuiel u cxembl: «Bo3nukHoBeHue CoOJHEYHOM CcHCTEMEBI», «Pa3Burne
opraHudeckoro  mupa», «PactutenbHas — kiueTka», <«OKMBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoBpeMeHHas CHCTEMa OpPraHMYeCKOro MHpay,
«CpaBHEHME AaHATOMHUYECKMX YEpPT CTPOEHHUS YeJIOBeKa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTA MaJICOHTOJIOTUYECKUX HAXOJI0OK MPEKOB COBPEMEHHOTO



yesioBeKay, «/IpeBueiiue moany», «JpesHue moamn», «IlepBbie COBpeMEHHBIE JII0IN»,
«YenmoBeueckue pacob.

O6opynoBanue: Myisiku «IIporcxoxaenne yeaoBekay (OFOCTHI aBCTPAIONIUTEKA,
NUTEKAHTPOIa, HeaHAepTaiblla, KPOMAHbOHIIA), CIACTIKM WU N300pakeHHsI KAMEHHbIX
OpyAuii  TEepBOOBITHOTO  4eNoBeKa  (KaMHH-YONIEphl, pyowna,  ckpebia),
reOXpOoHOJIOruYecKkass Tabnuna, koyekuus «DopMbl COXPAaHHOCTH MCKOMAEMbIX
YKUBOTHBIX U pacTeHui». JlabopaTopHbie M MpaKTHYeCKHe PadoOThI:

[Tpaktuueckas pabora Ne 1. «M3yyeHune uckomaemblX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIUSX).

DKCcKkypcusi  «DBOJIIOLIMS ~ OpraHMyeckoro  mupa  Ha  3emue» (B
€CTECTBEHHOHAYYHBIN UM KpaeBeTUECKUN My3eid).

Tema 3. Opranu3msbl U OKpYysKaouias cpeaa.

DKoJorus Kak Hayka. 3afjaud W pasieibl 3KOJOTHMH. MeToAbl 3KOJOTHYECKUX
UCCJIEIOBAaHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpensl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIIHAsA, TOYBEHHAs,
BHYTPUOPTaHU3MEHHAsI.

Okonoruueckue  (Qaxtopel. Kiaccudpukanus 5KOJOTHYECKHX  (PaKTOPOB:
abuoTHueckue, OMOTUYECKUE U aHTPONOreHHbIE. J[elicTBHE IKOIOrHYecKuX (hakTopoB
Ha OpraHU3MBbl.

AOuoTtnueckue (GakTOpbl: CBET, TeMIlepaTypa, BIAKHOCTh. DOTONMEPHOIU3M.
[Ipucnoco6ienns OpraHu3MoB K ASUCTBUIO aOnoTHYeckuX (hakTopoB. buonoruueckue
PUTMBI.

buotnueckue Qaxtopsl. Bumbl OMOTHYECKHX B3aUMOJICHCTBHI: KOHKYpPEHIIUS,
XHUIMHUYECTBO, cuMOMO3 U ero Qopmbl. [lapazutusm, Koomepamus, MyTyallu3M,
KOMMEHCANU3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCANM3M, HEUTpaIU3M.
3HaueHHe OMOTUYECKUX B3aUMOJECHCTBUM HJisi CYIIECTBOBAHUS OpPraHM3MOB B
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTepUCTHKU  momyisauud. OCHOBHBbIE — IOKa3aTeNH
NOMYJISILMU: YHUCIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMmuka YuCIEHHOCTH NOMYJISIUU U €€ perysius.

JleMoHCTpaUM:

[Toptpetsl: A. I'ymbonsar, K. @. Pynwe, D. ['ekkens.

Tabmuupl u cxembl: kapta «lIpupoansie 30HB 3emum», «Cpeapl OOUTAHUS
opranusMoB», «®ortonepuoausm», «llomymsmum», «3aKOHOMEPHOCTH  poOCTa
YUCIICHHOCTH MOMYJISLUN UHPY30pUHU-TY DETBKIY, «IIumeBsbie L.
JlabopaTopHble M NpakTHYecKHe padoThI:

JlabopatopHasi padota Ne 3. «Mopdomoruueckne OCOOCHHOCTH PACTEHUN W3
pa3HBIX MECT OOUTAHUSD.



JlabopatopHas pabota Ne 4. «BnusiHHMe cBeTa Ha POCT M Pa3BUTHE UYEPEHKOB
KoJeycay.

[TpakTuueckas padora Ne 2. «[loncy€r mioTHOCTH MOMYNALUNA Pa3HBIX BHIIOB
pactenuit». Tema 4. Coo0miecTBa U IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoiieHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MpOCTpaHCTBEHHAs, Tpoduueckas (mumiesas). Buab-qomunantsl. CBs3u B OMOIIEHO3E.

Okonoruueckue cuctembl (dkocucteMbl). [lonstue 006 skocucteme
ouoreoneHoze. DyHKUMOHAIBHBIE  KOMIIOHEHTHl ~ JKOCHCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemIeCTB M MOTOK SHEPrHU B IKOCHUCTEME.
Tpoduueckue (nuieBsie) ypoBHU dKocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKa3aTeId dKOCUCTEMbl: OHoMacca, NPOAYKLHUA. ODKOJOTHYECKHE MHpPaMUIbL:
NPOJIYKIMU, YUCICHHOCTH, Ouomaccel. CBOMCTBA SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJiauus, pa3surue. Cykueccus.

[IpupoaHbIe S3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMA XBOMHOIO WJIIU
IIMPOKOJUCTBEHHOTI'O JIeca.

AHTpOTIOTeHHBIC HKOCUCTEMBI. ATPO3KOCHCTEMBI. YpO03KOCHUCTEMBL.
buonorndeckoe u X031HCTBEHHOE 3HAUYEHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpasne kak (¢GakTop yCTOMYMBOCTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO Pa3HOOOpa3rs Ha 3eMIre.

Vuenne B. U. Bepnaackoro o Ouocdepe. ['panutisl, coctaB u CTpyKTypa
ouocdepsl. KuBoe BemecTBo u ero ¢yHkuuu. OcobeHHOocTH Ouochepbl Kak
rinobanbHON IKOocHCcTeMBL. JIMHaMUYeckoe paBHOBECHE U 0OpaTHasi CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB MU OHOTCOXMMUYECKHE IUKIIBI JIEMEHTOB (YIJiepona,
a30Ta). 30HALHOCTH Ouocheprl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Onochepe 3emian. AHTPOIOTEHHbIE M3MEHEHUs B Ouocdepe.
['moGanbpHBIC SKOJIOTHICCKHIE MPOOIEMBI.

CocymiecTBoBaHre MpUpoAbl U yenoBedecTBa. CoxpaHeHHne OMOpazHOOOpa3us
KaKk OCHOBa ycTOW4YMBOCTU Ouocdepbl. OCHOBa pallMOHAIBLHOTO YIIPAaBJICHUS
NPUPOJHBIMU peCypcaMu M UX HCHOJIb30BaHHE. J[OCTIKEHUS OMOJIOTMM U OXpaHa
IIPUPOJIBI.

JleMoHCTpaUM:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupl u cxembl: «llumesble nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpupogubsie cooOmiectBay, «llenmn nuTaHus», «OKOJIOTHYECKass MUPAMUIIAY,
«buocdepa u uvenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jeca», «IKOCHCTEMA
XBOWHOTO Jiecay, «buorieno3 Bogoémay, «ArpoieHo3», «l[IpumepHbie aHTPONIOT€HHBIE
BO3JECUCTBUA HA MPUPOAY», «BaKHEWIIME WCTOYHUKHM 3arpsA3HEHUS BO3AyXa U
TPYHTOBBIX BOM», «[louBa — BaxkHeWmias coctaBisronias Ouocheps», «DakTopbi
nerpagaudun  nouBy», «llapHukoBbiii  3ddekr», «DakTOpel  PaaUOAKTUBHOTO



3arpsisHeHus Ouocdepsi», «O01as cTpykTypa onocdepni», «PacnpoctpaHeHue Ku3HU
B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopot yriepona B 6uocheper,
«KpyroBopot a3ota B mpupoze».

ObopynoBanue: Monenb-amminKanus «Tunuunele OWOLIEHO3b», TepOapuit
«Pactutenbupie coobuiecTBay, Kosulekiuu «buoneHos», «BpenuTtenu BakHEHIIMX
CeNIbCKOXO3SIMCTBEHHBIX KYJIbTyp», repOapuu M KOJUIEKIIMH PACTEHUN U KUBOTHBIX,
NpUHAAIEKAIINE K pa3HbIM IKOJIOIMYECKUM rpyIIaM oJHoro Bunaa, KpacHas kHura
Poccuiickoit @enepaninu, n300pakeHUsT OXpaHIEMbIX BHIOB PACTCHUIA W )KUBOTHBIX.

[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IPOT'PAMMEBI 110
B1OJIOT'MN HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIET'O
OBPA30OBAHUMA

Cornmacho ®I'OC COO, ycraHaBIuBaIOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOEHUS 00YUaIOLUMUCS POTrpaMM CPEAHEro 001ero o0pa3oBaHus:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX PE3yJbTaTOB OCBOCHMS Ipeamera «buosorusy»
BBIJICJICHBI CIICIYIOIINE COCTABJISIIOIIME: OCO3HAHUE OOYYarOIIUMUCS POCCUICKON
TPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPEACICHUI0, HAJIMYMEe MOTHBAlMM K OOy4YeHHIO  OHOJIOTHH,
IIeJICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEKJICHHH JTUYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUA Pa3BUTHUS OHUOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATLCA B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, TPHUCYIIUMHU CUCTEME
OMOJOTUYECKOTO  O0pa30BaHMs, HAJIMYUE HKOJOTHYECKOTO TMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHMS MpenmeTra «buonorus» nocTurarorcs B
€UHCTBE YYEOHOM M BOCHUTATEIBLHOM JEATEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU ~ POCCUHMCKHUMHU  COIMOKYJIBTYPHBIMH, HUCTOPUYECKUMH U
JTyXOBHOHPABCTBEHHBIMU IICHHOCTSMH, MPUHSATHIMH B OOIIECTBE MpaBHIAMU U
HOpPMaMU MOBEJEHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUSI, CAMOBOCITUTAHUS
M CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIHUM JUYHOCTH, NAaTPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOIOPSIKY, YEJIOBEKY TpyAa U CTapLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAMIO H
TPpAAUIIMSAM MHOTOHAIMOHAIBLHOTO Haponaa Pocculickonn ®deneparuu, npupoae u
OKPYKAIOIIEN CpELE.



JIn4HOCTHBIE pE3ynbTaTbl OCBOEHUs ydeOHOro mnpeaMera «buonorus»
JOJKHBI OTpaXkaTb TOTOBHOCTbh U CLIOCOOHOCTH 00YUarOLIUXCsl pyKOBOJICTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH NO3UIMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTalUWi, TMO3UTHUBHBIX BHYTPEHHHMX  YyO€XIEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSM POCCHUMCKOro OOLIECTBA, PACUIMPEHHE >KHU3HEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IPOLECCE PEaTnu3alMi OCHOBHBIX HaIIPABIICHUU
BOCIIUTATEIbHOU IEATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpaxaaHckoro BOCHHMTAHHUS: CPOPMUPOBAHHOCTH T'PAXKIAHCKOW MO3UIIUU

0Oy4JaroIIerocs: Kak akTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
M TPaBOMOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW MJEATEIBHOCTH TIpHU
CO3/JaHUM Y4YEOHBIX MPOCKTOB, PEIICHUM Y4YE€OHBIX W IIO3HABATEJbHBIX 3ajad,
BBITIOJIHEHUU  OMOJOTUYECKUX  DKCIEPUMEHTOB; CIIOCOOHOCTh  OIPEACINAThH
COOCTBEHHYIO MO3UIINIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOW >KU3HU U OOBACHATH €€; YMEHUE YUYUTHIBATh B CBOMX
JNEUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIIO/ICH C pa3HBIMU
yOeXKIEHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMH M  COILMAJIBHBIM  TIOJIOKEHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B IPOLIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX,
MMO3HABATEIbHBIX M HCCIIENOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOILICHUS K
MHEHHIO OINMOHEHTOB MPU OOCYXKIECHUU CIOPHBIX BOMPOCOB OHOJIOTMYECKOTO
COZAEPKaHUs; TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH;

2) NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM TpaKIaHCKON MACHTUYHOCTH, TaTPUOTU3MA,
YBAXKEHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH nepen PonnHou, roproctu
3a CBOM Kpa#, CBOXO PonnHy, CBOW fA3BIK M KyJbTYpPY, IPOLLIOE M HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoja Poccuu; EHHOCTHOE OTHOILICHUE K MPUPOJIHOMY
HACIIEUIO U NaMSATHUKAM MPUPOIbI,
NOCTIXKEHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYIE;
CIIOCOOHOCTh OIEHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTMH, TIOHUMAHUSl 3HAYEHUs OWOJIOTUM B TMO3HAHWU 3aKOHOB MPHUPOJIBI, B
YKU3HH YEJIOBEKa U COBPEMEHHOT0 00111eCTBa; UjeiHast yOSKIEHHOCTh, TOTOBHOCTh
K CIIy’KEHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
OCO3HaHHWE JTYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapojaa; chOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEICHHUSI; CIIOCOOHOCTh OIEHUBATH
CUTYaIINIO U IPUHUMATh OCO3HAHHBIE PEIICHNUS,



OpPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIaJla B TIOCTPOCHHE YCTOWYMBOIO OYIYIIEro, OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJMUTEISIM, CO3/aHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATHS LHEHHOCTEH CEMEWHOM KM3HH B COOTBETCTBUHU C TPAAULMUAMHU HAPOJOB
Poccun;

4) ICTETHYECKOIr0 BOCITUTAHHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKITIOUAst ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHUI;
MMOHUMAaHHUE YMOIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOJIBI U €€ [IEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) (pu3nveckoro BocnuTanus, OpMHUPOBAHUS KYJIbTYPbI
310POBbSI 1 SMOIUOHAJILHOTO 0JIATOIOJIYYHS

MMOHMMAHME U peaJn3allusl 3I0POBOTO U OE30MMaCHOT0 00pa3a KU3HU (370pOBOE
MUTaHKUE, COOTIOICHNE TUTUCHNYCSCKUX TIPABUII U HOPM, COaTaHCUPOBAHHBIA PEKUM
3aHATAW M OTAbIXa, peryispHas (¢Gu3UdYecKkas aKTUBHOCTh), OEPEXKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (DU3UUECKOMY U
MCUXUYECKOMY 3JI0pPOBbIO; NTOHUMAHHME IIEHHOCTH MPAaBUI HHAWUBUIYAIBHOTO U
KOJJICKTUBHOTO
0€30I1acHOr0 TOBEJCHUS B CUTYAIlUAX, YIPOXKAIOIINX 370POBbIO U JKU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN U HEMPUSATUS BPEIHBIX IPUBBIYEK (YHIOTPEOICHUS
aJIKOroJisl, HAPKOTUKOB, KypeHusi); 6)

TPYAOBOI0 BOCIIMTAHUS:

FOTOBHOCTh K TPYAYy, OCO3HaHWE IIEHHOCTH MAacTepCTBa, TPYI0JIHO0HUE;
FOTOBHOCTh K AaKTUBHOM JESITEIBbHOCTH TEXHOJOTMYECKOM W  COLMAJIbHOM
HaIPaBJIICHHOCTH, CTIOCOOHOCTh MHHUITMUPOBATH, IJIAHUPOBATh M CAMOCTOSITEILHO
BBITIOJIHATh ~ TAaKyl  JEATCIBHOCTh, HMHTEPEC K  pa3Iu4HbIiM  cdepaMm
npoeCCHOHAIBHOW  JCATEIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud U peaau3oBbIBaTh COOCTBEHHBIC IKU3HEHHBIE TUIaHbI,
TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

AKOJIOTHUYECKH 11e71eC000pa3HOe OTHOIIICHHUE K TPUPOJIC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IIOBBIIIIEHUE YPOBHS HSKOJOTHYECKOU
KYJbTYpbl: TPUOOpPETEHHE OMbITa IUIAHUPOBAHUS TOCTYNKOB U OILCHKH WX
BO3MOXXHBIX TOCIEJICTBUI ISl OKPY KAIOIIeW Cpeabl; 0CO3HaHUE T100abHOTO
XapakTepa dKOJOTUUECKHUX MPOOJIeM U MyTel ux
pelIeHust; ClocOOHOCTh UCIOIb30BaTh MpUOOpeTaeMble MPU U3YYEHUHU OWOJIOTHUHU
3HaHUS M YMEHUs TIPpU pelIeHUH TpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM



MPUPOJOTIONL30BaHNEM  (COONIOZICHUE TIpaBWUJI  TOBEASHUS B  TPHUPOJE,
HaMnpaBJICHHBIX HA COXPAHEHUE PAaBHOBECHS B HSKOCHUCTEMAax, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTMBHOE HENPUATHE NEUCTBUM, IPUHOCSIINX BPEJl OKPYKAOIIEH TPUPOTHON
cpelie, YMEHUE MPOTHO3UPOBATH HEOJArONMPUSATHBIE SKOJOTHUUECKUE MOCIEIACTBUS
NpPEANPUHUMACMBIX JEUCTBUM M TMPeNoTBpaliaTh WX; HAIWYUE Pa3BUTOIO
AKOJIOTUYECKOTO MBIIIJIEHHS, SKOJOTUYECKOW KYJIBTYPBI, OIbITA AEATEIHLHOCTU
DKOJIOTUYECKOM  HAINPABJICHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTbCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHOW W COIMAIBHOW MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW IMPAaKTHUKH, OCHOBAHHOTO Ha JHAJIOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTa B MOJIUKYJIBTYPHOM MUDE;
COBEPILICHCTBOBAHUE SI3IKOBOW M UUTATEIIBCKOM KYJIBTYpPbI KaK CPEJCTBA

B3aMMOJICHCTBHUS MEXKTY JIFOAbMHU U MMO3HAHUS MUPA; TIOHUMaHUE CIICIU(PUKH
OMOJIOTHU KaK HayKH, 0CO3HaHUs €€ posik B GOPMUPOBAHUHU PALMOHATIEHOTO
HAyYHOTO MBIIICHHS, CO3JJaHUH 1IEJIOCTHOTO MPEICTABICHUS 00 OKPYKaAIOIIeM
MHUpPE KaK O €JMHCTBE MPUPOJIbI, UETIOBEKA U OOIIECTBA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH 1 PEIICHUH MPOOJIeM COXpaHSHUs IPUPOTHOTO PAaBHOBECHS;
yOeXIEHHOCTH B 3HAYMMOCTH OMOJIOTUU ISl COBPEMEHHOW IUBUIIN3ALINY:
obOecrieueHUs HOBOT'O YPOBHS Pa3BUTHS MEIUITMHBI, CO3aHNE TTEPCIIEKTUBHBIX

OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTh pecypcHble MpOOJIEMBbl pa3BUTUS
4eJI0BEYECTBA, IOUCKA MyTeH BIX0J1a U3 II100aIbHBIX SKOJIOTMUECKUX IPoOIeM U
obecniedyeHus nepexoaa K YCTOMYHNBOMY Pa3BUTHIO,

paIrMoHAIbHOMY MCIIOJIb30BAHUIO MPUPOTHBIX PECYPCOB U HOPMUPOBAHUIO
HOBBIX CTaHJAPTOB KU3HU; 3aMHTEPECOBAHHOCTD B MOJIYYEHUN OMOJIOTUYECKUX
3HAHUM B IIEJISIX TIOBBIIMICHUST  OOIIEH KYJIBTYpBI, €CTECTBEHHO-HAay4YHOU
rPaMOTHOCTH, KaK COCTAaBHOM 4acTu (PYHKIIMOHAJILHONW IPaMOTHOCTH
oOyuaroruxcsi, popMupyeMoin pu U3y4eHU OMOJIOTHH; TOHUMAHUE CYIITHOCTH
METOJIOB MTO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
MCIIOJIb30BATh TIOJTyYaeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SBJICHUM
OKPY’KaIOIIEro MUpa v MPOUCXOASAIIUX B HEM U3MEHECHHM, YMEHUE JeIaTh
000CHOBaHHBIC 3aKIIIOUYEHUS Ha OCHOBE HAYUHBIX (DAKTOB M UMEIOIINXCS IAHHBIX C
LEJBIO TIOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB; CIIOCOOHOCTH CAMOCTOSITEILHO
UCIIO0JIb30BaTh OMOJIOTMYECKHUE 3HAHUS IS
perieHusi mpoOjieM B pEaNbHBIX JKU3HEHHBIX CUTYaIUsX; OCO3HAHWE IICHHOCTHU
HAay4YHOU JESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh



MPOEKTHYIO U UCCIEN0BATENbCKYIO JEATEIbHOCTh MHAUBHUAYAJIBbHO U B TPYIIIIE;
TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTMH B COOTBETCTBUH C
KU3HEHHBIMU MTOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertamnpenMeTHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeameTra «buoiorus
BKJIIOYAIOT: 3HAaYUMble Uil (OPMUPOBAHUS MHPOBO33PEHUSI OO0YYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHAYYHbIE MOHATUS, OTpaKarolue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(UKY METOJOB TIO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBIICHHE, TPOIIECC,
CHUCTEMa, HAy4YHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccienoBanue, HabItoIeHne, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEpPCATIbHBIC
yuyeOHble JieficTBUsl  (TIO3HABATENbHbIE, KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIC),
obecnieunBaronye GopMupoBaHue PyHKIIMOHAIBHOW TPAMOTHOCTU U COLIMAILHOM
KOMIIETEHIIMU  OOYy4YaroIIuXcsi, CHOCOOHOCTh OOYYaroIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIEC MEXKIMCIUITMHAPHBIC, MUPOBO33PEHUECKHIE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON U COIIMAIBHON TIPAKTHUKE.

MeTtamnpenMeTHbBIE PE3yNbTaThl OCBOCHUS IPOTPaAaMMBI CPEIHEro OOIIEeTo
0o0pa30BaHus JOJKHBI OTPAXKaTh:

OBj1aieHHe YHHBEPCAJbHBIMH Y4€OHBIMH MO3HABATEIbHBIMU
AEeCTBUAMM:

1) 0a30BbIe JIOTHYeCKHE AeliCTBHUSA:

CaMOCTOATENbHO  (OPMYJIHpPOBATh U aKTyalW3UpOBaTh  MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE; HCIIOIB30BAaTh NPH OCBOCHUM 3HAHUN NHPHUEMBI
JIOTUYECKOTO MBIIUICHUs (aHalM3a, CHHTE3a, CpaBHEHUs, Kiaccudukanuu,
0000IIIeHNs), PaCKpbIBaTh CMBICT OWOJOTUYECKUX TOHSATUN (BBIACIATH UX
XapaKTepHbIE MPU3HAKHU, YCTAHABIUBATD CBSA3H C IPYTUMU MOHATUSIMHU ); ONTPEAEIATh
LETU AEATEIbHOCTH, 3a/1aBas MApaMETPbl U KPUTEPUH UX
JTOCTHXKEHHSI, COOTHOCUTh PE3YJbTaThl JACSITEIBHOCTU C MOCTABICHHBIMU LEISMU;

UCITIOJI30BaTh OMOJOTMYECKHE MOHATUS ISl OOBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU IPUPO/IbI; CTPOUTD JIOTUYECKHUE PACCYKICHUS (MHTYKTUBHBIE, NEYKTUBHBIE,
[0 aHAJIOTWH), BBISABIISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPHUBAEMBIX
SABJICHUSAX, (OPMYJIUPOBATH BBIBOALI U 3aKIIOYCHUS, MPUMEHSATH CXEMHO-
MOJICJIbHBIE CPEJICTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOILECHUH B
M3y4yaeMbIX OHMOJIOTMUECKUX OOBEKTaX, a TakKKe MPOTUBOPEUYHIl pa3HOro poja,
BBISIBJICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHHS] POOJIEMBI C YIETOM aHAIM3a UMEIOIITIXCS



MaTepUAIBHBIX W  HEMATEpUAIBHBIX PECYpCOB; BHOCHUTb KOPPEKTHBBI B
NEATENIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YILTATOB

LEIsAM, OLEHHUBATh PHUCKU IOCIEICTBUN JACATEIBHOCTU; KOOPAUHUPOBATH U
BBIIIOJIHATH PA00TYy B YCIOBUSAX PEATILHOIO, BUPTYaJIbHOTO

U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS; pa3BUBAaTh KPEATUBHOE MBIIICHUE
IPU PEILICHUY )KU3HEHHBIX ITPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIAJI€Th HaBbIKAMHU y4€OHO-UCCIIEI0BATEIHCKON U TPOCKTHOU JIESITEIbHOCTH,
HAaBBIKAMHM  paspeuieHusi mpo0sieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATENLHOMY IOUCKY METOJIOB PEIlICHUs MPAKTUUYECKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB IMO3HAHMS; HCIIOIB30BATh PA3JIMYHbBIC BUIBI ICITCIHHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHMS, €T0 HHTEPIPETAIUN, TIPEOOPa30BaHUIO U PUMEHECHHUTO
B Y4YEOHBIX CHUTYyalMsIX, B TOM YHCJIE MPU CO3JaHUU YYEOHBIX M COIIMAIbHBIX
npoekToB; GOPMHUPOBATH HAYYHBIA THUI  MBIIUICHHS, BJIQJE€Th HAYYHOU
TEPMHUHOJIOTHEM,

KITFOUEBBIMU TOHATUSIMH ¥ METOJAMH; CTaBUTh M (OPMYIUPOBATh COOCTBCHHBIE

3a/1auu B 00pa3oBaTebHON

NEATESTLHOCTH M )KU3HCHHBIX CUTYAIIHSIX; BBISABIISATH IPUYNHHO-CIIC/ICTBEHHBIE CBSI3U
U aKTyaJIM3upOBaTh 3a/lady, BBIIBUTATh THUIOTE3y €€ perieHus, HaXOJHUTh
apryMEHTBI I JI0Ka3aTeIhCTBA CBOWX YTBEPXKACHHH, 3a/laBaTh MapamMeTpbl U
KpUTEPUHU pEIICHUS; aHAIM3UPOBATh IMOJYYCHHBIE B XOJE pEIICHUS 3aJa4u
pe3yNbTaThl, KPUTUYECKH OIICHHBAaTh WX JOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBHSIX; JaBaTh OIICHKY HOBBIM CHTYaIlMsIM, OICHUBAThH
NPUOOPETEHHBIA OIBIT; OCYIICCTBIIATH IICJICHANIPABICHHBIA TIOUCK TepeHoca
CPEJICTB U CITOCOOOB

JNeHUcTBUS B NPOGECCHOHANBHYIO Cpely; YMETh TEpPEHOCUTh 3HaHUSA B

MO3HABATEIILHYIO U TTPAKTUYECKYIO 00J1acTH
KU3ZHENICATEIIbHOCTH; YMETh HMHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX

oOJacTeil; BBIIBUTAaTh HOBBIE WJCH, MpEJIaraTh OPUTHHAIBHBIC MOIXObI U

pelIeHus,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE YI4EOHOTO
nocoOusi, HAYYHO-TIONMYJSIPHOW JIUTEpaType, OWOJOTHYECKUX CJOBApsSIX W
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax HaHHBIX, B VHTepHETE), aHAIM3UPOBATH
WH(OPMAITUIO PA3IMYHBIX BHJIOB U (POPM MpECTaBICHUS, KPUTHICCKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTH;



(bopMyIMpoBaTh 3aMpOChl U MPUMEHSITh PA3IUYHbIE METOMBI NMPHU MOUCKE U
otbope Ouosioruyeckor mHpopMalu, HEOOXOAUMOM IS BBIMOJHEHUS YUSOHBIX
3ajiay;

npuoOpeTaTh OMbBIT HCIOJB30BAHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJb30BaHUS PA3IMYHBIX
MOUCKOBBIX ~ CHCTEM; CaMOCTOSATEIBHO  BBIOMpATh ONTUMAIBHYIO  (GopMy
npecTaBiIeHus Ouonoruueckod wuHpopmanuu (Cxembl, rpaduku, AUarpammebl,
TaOJUIIBI, PUCYHKU U IPYTOE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KAauecTBE CpEJCTBA MpU paboTe C
Ouonornueckod uH(pOpMalnMeN: TPUMEHATh XHUMUYECKHE, (U3HMUYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJBI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIIONB30BaTh W MPEoOpa3OBBIBATH  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BJIAJIETh HABBIKAMHU PACTO3HABAHHUS | 3aIUTHI
uH(popManuu, THPOPMALIMOHHON 0€30MACHOCTH JTUYHOCTH.

OBJIa)IeHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHUBHBIMHA HCﬁCTBHﬂMI/IZ

1) o0IeHHe: OCYIIECTBIATh KOMMYHHUKALIMM BO BceX cdepax >KHU3HHU,
aKTUBHO Y4aCTBOBATh B IMAJIOTE WU TUCKYCCHH IO CYIIECTBY 00CYKAaeMON TEMbI
(yMeHue 3aaBaTh BOIPOCHI, BBICKA3bIBATh CYK/IECHUS OTHOCUTENILHO BBIIOJIHEHUS
npearaeMou 3a1auu, YYUTbIBaTh HHTEPECHI M COrNIACOBAHHOCTh MO3UIMM IPYTUX
YYaCTHUKOB JlMajora WIM JAMCKYCCUH); pacro3HaBaTb HeBepOajbHBIE CpEACTBA
OOIIeHNS, TOHUMATh 3HAUEHUE COITMAbHBIX 3HAKOB, MTPEAMOCHIIIOK BOSHUKHOBEHUS
KOH(JIMKTHBIX CHUTYyallMid, yMETh CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;
BJAJ€Th PA3IUYHBIMM CHOCOOaMM OOIIEHHS U B3aUMOJEHUCTBHUSA, IOHMMATH
HaMEpPEHUs JPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppEKTHOU popme popMyIrpoBaTh CBOU BO3PAKECHUS;, Pa3BEPHYTO U JIOTHYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOIB30BAHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHasi  JIeSiTeJIbHOCTh:  [OHUMaTh W HCHOJB30BaTh
MPEUMYIIECTBA KOMaHAHOM M HWHAMBUAYaJIbHOW pabOThl MpU  pelIeHUU
Ononornyeckon mpoOsemMbl, OOOCHOBBIBaTH HEOOXOJWMOCTh  MPUMEHEHHS
TPpynmoBeIX (GOpM B3aUMOACHCTBUSL MPHU PEIICHUH Y4eOHOW 3amayu; BHIOMPATH
TEMaTUKY U METOJIbl COBMECTHBIX JICHUCTBUM ¢ YUETOM 0OIIHUX
HHTEPECOB M BO3MOXKHOCTEM KaXJOro 4YjieHa KOJUIEKTHMBA; MPUHUMAThL LEIu
COBMECTHOM JESTEIbHOCTH, OPTAaHU30BbIBATH U KOOPJUHUPOBATH JCHCTBUS MO €€
JOCTHXKEHUIO: COCTABJIATH IUIAH JAEHMCTBUM, PACIIPENEIIATh POJIM C YYETOM MHEHUU
YYaCTHUKOB, OOCYXKJIaTh PE3yJbTaThl COBMECTHON pabOThI; OIIEHUBATh KAaYECTBO
CBOET0 BKJIaJIa M KaKI0T0 YYaCTHUKA KOMaH bl B OOIIUNA



PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHSAM; IPEIIaraTh HOBBIE MPOEKTHI, OTICHUBATH
UJIEH C TMO3UIIMY HOBU3HBI,

OPUTHMHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH; OCYIIECTBIATH IMO3UTHUBHOE
CTpaTEerun4eckoe MOBEICHUE B PA3TUYHBIX

CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3zanms: UCIoIb30BaTh OMOJOTUYECKUE 3HAHUS JJIsI BBISIBJICHUS
npo0JieM U Ux
pelieHusT B OKU3HEHHBIX W Yy4YeOHBIX CHUTyallUsX; BbIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHUU 1I€JIEBBIE U CMBICIIOBbIC YCTAHOBKH B CBOMX JICUCTBUAX U
MOCTYNKAaX MO OTHONIICHUIO K KUBOW MPHUPOJIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO
OKPY’KAIOLIUX; CAMOCTOSITENBHO OCYIIECTBIISITh MO3HABATENIBHYIO JEATEIbHOCTD,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (OPMYIHpPOBATh COOCTBEHHBIC 3aJa4dl B
o0pa3oBaTEIbHON JEATEBHOCTU M JKU3HEHHBIX CHUTYalUsIX; CaMOCTOSITEILHO
COCTaBJISATH IJIaH PEHICHUS MPOOIEMBI C YUETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUI; 1aBaTh OILICHKY HOBBIM
CUTyallUsIM; PacCHIMPATh PAMKHA YYEOHOro NpeIMeTa Ha OCHOBE JIMYHBIX
NpEANOYTeHUH; eiaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Opath
OTBETCTBEHHOCTb 3a
pelieHue; OlleHUBaTh MTPUOOPETEHHBIA OMBIT; CIIOCOOCTBOBATh (POPMHUPOBAHUIO U
MPOSIBJICHUIO IUPOKON JSPYIUIMA B Pa3HbIX OOJACTAX 3HAHUM, IOCTOSHHO
MOBBIIIATh CBOW 0Opa30BaTENbHBIA U KYJIbTYPHBIA YPOBEHb. 2) CAMOKOHTPOJIb:
JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JIEATECILHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM; BIaIETh HABBIKAMU MTO3HABATEILHOMN
pedaexcun Kak 0CO3HAHUS COBEPITAEMBIX JIEUCTBHUI M MBICIIUTEIBHBIX MPOIIECCOB,
WX pe3yJIbTAaTOB M OCHOBAHUM, UCIOJIH30BaTh MPUEMBI pedieKcuu sl OLICHKU
CUTyalliu, BbIOOpAa BEPHOTO PEIICHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX
CHUKEHHIO; IPUHUMATh MOTUBBI U apIyMEHTHI IPYTHUX MPU aHAIIU3€E PE3yIbTaTOB
JeATEeIIbHOCTH;
3) npuHsiTHe ceOsl U APYTrUX: MPUHUMATH ce0s, TOHUMAsE CBOU HEJIOCTATKU U
JIOCTOMHCTBA; NPUHUMATh MOTHUBBI M apryMEHTbl JIPYTHUX NIPU aHau3e
pe3ynbTaToOB
NeATEeIbHOCTH; TPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONITUOKH;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU JPYTOTO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATBI



[Ipenmernsie pe3ynpTaThl OocBoeHus mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT creUpuUecKue s yueOHoro npenmMera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHMSI U CIIOCOOBI JEMCTBUI 110 OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JIEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX CHUTYyalMsIX, a TaKKe€ B PEaJbHBIX
KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C Ouosoruei. B mporpamMmme npenMeTHbIE
Pe3yJIbTaThI IPEACTABIEHBI IO rOJIaM 00yUYEHUSI.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUsI yueOHOro mpenmera «buonorus» ¢ 10
KJlacce IOJKHBI OTPaXKaTh:

C(bOpMI/IpOBaHHOCTI) 3HAHMH O MECTE U poJiun OMOJIOTUH B CHCTEME HAaYy49HOTI'O

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHON €CTECTBEHHOHAYYHOM
KApTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUNCKHUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BuTHE Ouonoruu, (yHKIMOHAIBHON TI'PAMOTHOCTH
YeJoBEKa I PENICHUs JKU3HEHHBIX 3aJlad; YMEHHE pacKpbIBaTh COJCPIKAHHE
OMOJIOTUYECKUX TEPMHUHOB W TIOHSTHM: >KU3HB, KJIETKA, OPTaHU3M, METaboIn3M
(oOMeH BelecTB U MpEeBpallleHue DSHEPruu), roMeocras (caMoperyJssius),
YpOBHEBasi OpraHU3alvs XUBbIX CUCTEM, CAMOBOCIPOMU3BENCHUE (PEPOAYKIIHS),
HACJIEICTBEHHOCTh, W3MEHYMBOCTb, POCT W pPa3BUTHE, YMEHHE M3Jararb
Ouonornyeckue Teopuu (KJIETOYHAas, XPOMOCOMHAsi, MyTallMOHHAs, IIEHTpajbHas
JIoTMa MOJIEKYJIsipHOM Oumosiorun), 3akonbl (I'. Mennens, T. Moprana, H. W.
BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpa3us M MPOHUCXOXKICHUS KyIbTYPHBIX
pactenuii H. . BaBuioBa), onpenensiTe TpaHULbl UX MPUMEHUMOCTH K KUBBIM
CUCTEMaM; yMEHHE BJIAJeTh METOJaMU HAyYHOTO TIO3HAHUS B OWOJOTHU:
HAOJIOZICHUE M OMKMCAHKE JKUBBIX CHUCTEM, MPOIIECCOB M SIBJICHUM, OpraHU3alus U
MPOBEICHNE OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKECHUE TUTIOTE3bI, BBISIBICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMU BEIMYUHAMH, OOBSICHEHHE MOJYyYEHHBIX
pEe3yJIbTAaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHATHM, TEOPUN M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILECTB M NPEBPAILCHUS 3HEPTrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO W HSHEPreTHUecKoro oOMeHa, XEMOCHHTE3a, MMTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, UHIUBHUIYaIbHOTO PA3BUTHS OpraHu3Ma

(oHTOTrEHe3); yMEHUE MPUMEHSITh MOJTYyUYECHHBIC 3HAHUS JIJI1 OOBSICHEHUS
OMOJOTUYECKUX TIPOIIECCOB U SIBICHUH, IS IPUHSATHS MMPAKTUUECKUX PEIICHUIA B
NOBCEAHEBHOM JKU3HU C 1IeJIbI0 00ecreyeHus: 6e30MacCHOCTH CBOETO 3/10POBBS U
3JI0POBBS OKPYKAIOIIMX JIIOJIEH, COOIIOIEHNSI HOPM TPAaMOTHOTO TIOBEJICHUS B
OKpY’Karollel MpUpOaHON cpefie, MOHUMaHNE HEOOXOAMMOCTH UCIIOIb30BaHUs
JTIOCTHXKEHUM COBPEMEHHOM onoiornu W OMOTEXHOJIOTUN IS



pPalMOHAIBHOIO IPUPOAONOIB30BAHMS; YMEHHE PELIATH 3JIEMEHTAPHBIE
reHeTHYECKHUE 3a]]a4l HA MOHO- M IMTHOPUTHOE CKPEIIUBaHUE, CIICTNIEHHOE
HACJIEJOBaHHUE, COCTABIISATh CXEMbl MOHOTUOPUTHOTO CKPEITUBAHUS JIJIS
npeicKa3aHus HacleOBaHUs IPU3HAKOB Y OPraHU3MOB; YMEHHE BBIIOJIHATh
1abopaTOpHBIE U MPAKTUYECKHE pabOThl, COOTIOIATh
nmpaBuia mpu padboTe ¢ ydyeOHBIM W JTAOOpPATOPHBIM OOOpPYIOBAaHUEM; YMEHHUE
KPUTUYECKA OIEHUBATh M HMHTEPIPETUPOBATh MHGOPMAINIO OUOJIOTHYECKOTO
coJiep KaHusl, BKIIOYAIOUIYIO MCEBJIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB
(cpencTBa MaccoBOW MH(OpMaLMU, HAYYHO-MIOMYJISIPHBIE MATEPHAIIbI), STUYECKHE
aCIEKThl COBPEMEHHBIX HMCCIIEJOBAaHUN B OHOJOTMH, MEAUIIMHE, OMOTEXHOJIOTUY;
YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHMs, 00001I1ast
OMOJOTUYECKYI0O HMH(POPMALIMIO U3  HECKOJBKUX  HMCTOYHUKOB, TI'PaMOTHO
WCITI0JIb30BATh MOHATUIHBIN arnmapaTt OHMOJIOTHH.
[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» ¢ 11
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MHUPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIA/IC POCCUNUCKHIX H 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BuUTUE Ouonoruu, (YHKIMOHAIBHOM TI'PaMOTHOCTH
YeJIOBEeKa I PEIICHHS >KU3HEHHBIX 3a]1ad; YMEHHE PacCKphIBATh COJCpKaHHUE
OMOJIOTUYECKUX TEPMUHOB U TIOHSATHI: BUJI, MOMYJALMS, T€HO(POH, SBOIIONKSA,
JBIDKYIIME CHIIBI  ((paKTOPBI) HBOJIOIUHU, MPHUCIOCOOJICEHHOCTh OpPTraHU3MOB,
BUJI000pa30BaHME, DKOJOTHYECKHE  (DAKTOPBI, HSKOCUCTEMA, MPOIYIICHTHI,
KOHCYMEHTBI, PETYIICHTHI, IICTTH MUTaHUSI, DKOJIOTHYECKast TUpamMuaa, OMOTeOIeHO3,
ouocdepa;

yMEHUE Wu3Jaratb OWOJOTUYECKUE TEOpUU (PBOJIOLNMOHHAs Teopusi Y.
JlapBuHA, CHHTETHYECKAas TEOpHUs DBOJIONHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapieBoro cxoacTsa K. M. bapa, uepeoBanus riiaBHbIX HAITPaBICHUH U Ty Tel
ssomoruu A. H. CeBepiioBa, yuenust o 6uoctepe B. Y. Bepnanckoro), onpenensiTs
IPaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHUE BJIAJIETh METOJaMu
HAy4YHOTO MTO3HAaHUSI B OMOJIOTHU: HAOIIOACHHUE U
OTMCAHKE JKUBBIX CHCTEM, IPOIIECCOB W SIBIICHWW, OpraHU3allds W TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIDKCHHUE TUTIOTE3bI, BBISIBIIEHUE 3aBUCHMOCTH
MEXIy HCCIEAYyeMbIMUA BEJIIMYMHAMU, OOBSICHEHHE TOJYyYEHHBIX pEe3ylIbTaToB,
WCITOJIb30BAaHHBIX HAYYHBIX MMOHATHHA, TECOPUNA W 3aKOHOB, YMEHHUE JICNIaTh BBIBOIBI
Ha OCHOBAHWHM IIOJIYYCHHBIX PE3yJIbTaTOB, YMCHHE BBIJICIATh CYIICCTBECHHBIC
MIPU3HAKU CTPOCHUS OMOJOTUYECKUX OOBEKTOB: BUIOB, MOIYIISIIIUIN, TPOTYIICHTOB,
KOHCYMEHTOB, PEyLIEHTOB, OMOT€0LI€HO30B 1 3KOCUCTEM, 0COOCHHOCTH MPOIIECCOB:
HACJICJICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs,



MPUCTIOCOOICHHOCTH OPTaHWU3MOB, JCHCTBHSI OSKOJOTUYECKHX (DaKTOpOB Ha
OpraHu3Mbl, IEPEHOCA BEIIECTB U MOTOKA SHEPTHH B SKOCUCTEMAX, AHTPOTIOTEHHBIX
U3MEHEHU B DKOCHUCTEMax CBOEM MECTHOCTHU, KpPYroBOpOTa BEIIECTB U
OMOTeOXMMHUYECKHX IUKJIOB B Onocdepe; yMeHUE PUMEHSTh MOJTyYCHHBIC 3HAHUS
IS OOBSICHEHUS OWMOJIOTHYECKUX TMPOIECCOB W SBICHUM, I TPUHATHS
NPAKTHUECKUX PEIICHU B TOBCEIHEBHOM JKM3HM C 1ENbI0 OOeCredeHus
0€30MacHOCTH CBOETO 3/I0POBBSI U 3[I0POBbSI OKPYXKAIOIIUX JIOJIEH, COOIOIEHNUS
HOPM TPaMOTHOTO TOBEJCHUS B OKPYXKAIOIIEW MPUPOAHOU cpelie, MOHUMaHUE
HEOOXOJMMOCTH HCIIOB30BAaHUS JTOCTIDKCHHH COBPEMEHHON OWOJOTHU IS
pPaIMOHAIIBHOTO  TIPUPOJIOTIOIB30BAHUS; YMEHHE  peIIaTh  JJIEMEHTApPHBIC
OMOJIOTUYECKUE 3a/1a4H, COCTABIIATh CXEMBI

NepeHoca BEIIECTB U YHEPTUU B SKOCUCTEMAaX (LIEMU MUTAHNUsA); YMEHHUE BBIMOIHATh

71a00paTOPHBIE U MPAKTUYECKUE PabOThI, COOJIIOAATh

npaBWia npu paboTe ¢ yuyeOHBIM U JIA0OPATOPHBIM OOOpPYAOBAaHUEM; yYMEHUE
KPUTUYECKA OIEHWBATh M HMHTEPIPETUPOBATh HHGOPMAIMIO OHUOJIOTHYECKOTO
coJiep KaHusl, BKIIOYAIONTYIO TICEBJIOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB
(cpeactBa  MaccoBOM — MH(pOpMAalMH,  HAy4YHO-TIOMYJIAPHBIE  MaTepHalbl),
paccMaTpuBaTh  TNI0OOATbHBIE  JKOJOTHYECKHE TMPOOIEMBI  COBPEMEHHOCTH,
dbopMHpOBaTH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO IMO3UIIMIO; YMEHUE CO3/1aBaTh
COOCTBEHHbIC MHCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as OHOJOTUYECKYIO
nH(OPMAITUIO U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO HMCIIOJIL30BATh MOHATUHHBIN
amnmnapat OHMOoJIOTHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
KouunuecrBo * JJIeKTPOHHBIE
HanmeHnoBaHMe pa3ae/ioB U TeM (ungposere)
Ne ni/mn v o0pa3oBaTe/bHbIE
Beero Konrpoabubie IlpakTuueckue pecypenl
padoThI padoThI
bubmuorexa [JOK
1 bronorus Kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/7f41¢292
. bu6mmoreka [JOK
3 XHUMUYECKUH COCTaB U CTPOCHHUE KIETKU 8 1 https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
4 JKu3HeneATENEHOCTb KIIETKHA 6 https://m.edsoo.ru/7f41c292
PasMHOkXeHME 1 MHIMBUAYAIbHOE PA3BUTHE bubnnoreka [JOK
5 OpPraHu3MOB 5 1 https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M UBMEHYMBOCTD bubnuorexa [JOK
6 OpPraHu3MOB 8 L5 https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI bubnmoreka [JOK
7 OMOTEXHOJIOTHHI 3 https://m.edsoo.ru/7f41c292
bu6mmorekxa [IOK
8 PeszepBHoOe Bpemst 1

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




OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 34 0 4
11 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM (unpposbic)
Ne i/m o0pa3oBaTe/ibHbIE
NMPOrpamMMbI Kontpoasnbie | IlpakTnyeckue
Bcero pecypcesl
padoThI padoThI
bubmuoreka [IOK
1 OBOITIONHOHHAs OHOTIOTHS 9 1 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA bubnnorexa [JOK
2 3emiie 9 0.5 https://m.edsoo.ru/7f41cc74
bu6mmoreka IIOK
3 OpraHH3MBI 1 OKpYKafoIllas Cpesia 5 1 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
4 Coo0recTBa U HKOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/Tf41ccT4
bu6nmorexa LIOK
5 PesepeHoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
34 0 2.5

[NPOT'PAMME

HOYPOUYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka

KoanuecTBo 4acoB




n/n DJIeKTPOHHbIE
Konrposabubie | IIpakTuveckne | pudposbie
Bcero padoThI padoThI o0pa3zoBaTeJbHbIe
pecypcsl
bubnunoreka LIOK
1 buosnorus B cucrteMe Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

) [IpaxTuueckas padora Ne 1 «crons3oBanue 1 05 bubnuoreka [IOK
pa3IUYHBIX METOLOB IIPU U3YyUECHUN ' https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonornueckne cucTeMsl, IPOLECCH U UX | bubnnorexa [JOK
U3yUYCHHE https://m.edso00.ru/863e6564
XUMHAYECKHUH cOCTaB KIeTKU. Boma u bu6nmorexa LIOK

4 1
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢

bu6mmoreka IIOK
b .

5 enku. CocTaB U CTPOCHHE OEJIKOB 1 hitps-//m.eds00.ru/863e6b72
depMeHThI — OUOJOTHYECKUE KaTallu3aTOPHI.

6 JlaGopaTtopHnas pabota Ne 1 «3yuenue 1 05 bubnmnorexa [JOK
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA ' https://m.edsoo.ru/863e6b72
MIpUMEpPE aMIJIa3bl UK KaTalasbl)»

bubnunorexa LIOK
7 Yraesoapt. Jlumma 1 https://m.edsoo.ru/863e6870
bubnunorexa LIOK
H .AT®

8 YKIICHHOBBIC KUCIIOTEL 1 https://m.edsoo.ru/863e6d5c

9 Hcropus 1 MeTo bl U3Y4EHUS KIIETKHU. 1 bubmuorexa [IOK
Kiierounas teopus https://m.edsoo.ru/863e6e88

10 Krnerka kak 1ienoctHas *uBasi cuctremMa 1




CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabopaTtopHnas padota Ne 2 «3yuenue

bubnunoreka LIOK

11 CTPOCHUS KJIETOK PACTEHUH, JKUBOTHBIX, TPHOOB 0.5 https://m.edsoo.ru/863e6ff0
u OakTepuil o7 MUKPOCKOIIOM Ha FOTOBBIX https://m.edsoo.ru/863e716¢
MUKpOIIpenaparax u ux OruCaHue»

bubnunoreka LIOK

12 OOMEH BELIECTB WIH META00IN3M hits://m.cdsoo.r/863¢766¢

bubnuoreka [{OK

13 DoTocHHTE3. XCMOCHHTES https://m.edsoo.ru/863e7¢98

. bubnuoreka [{OK

14 OnepreTiiecKuii 0bMen https://m.edsoo.ru/863¢e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.

15 Muros. JlabopaTopuas padota Ne 3 05 bu6nmorexa LIOK
«HaOmronenre MuTO3a B KJIETKaX KOHUYUKA ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX MUKpOITpenapaTax»»

16 Bbuocunres Oenka. Peakmus MaTpUYHOrO CHHTE3A bubmiorexa LIOK

) 1 P https://m.edso00.ru/863e¢796¢e
bu6mmoreka IIOK

17 Tpancnsuus — Gnocuntes Genka https://m.edsoo.ru/863e796e

18 Hexknerounsie ¢GopMbl )KM3HH — BUPYCHI Bubmmorexa [IOK

P py https:/m.eds00.ru/863e7540
but6mmorekxa [IOK

19 PopMBI pa3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e

20 Meiios bubmuorexa [JOK

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




OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK.
OmnonorBopenue. JlabopatopHas padora Ne 4

bu6nmoreka [IOK

21 0.5
«M3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIpEIapaTax»

22 NupuBnayaabHOE pa3BUTHE OPraHU3MOB Bubmorexa LIOK

AMBIAY P p https://m.eds00.ru/863¢8436

73 I'eneTrka — Hayka 0 HaCJIEACTBEHHOCTH U bu6nmorexa LIOK
H3MEHYHUBOCTH https://m.edsoo.ru/863e8612

4 3aKOHOMEPHOCTH  HACJICIOBAHUSI  MPU3HAKOB. bu6nmorexa LIOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edsoo.ru/863e8878

75 JurnOpuHoe CKpemmuBaHue. 3aKoH bu6nmorexa LIOK
HE3aBUCUMOI'0 HACJIENOBAaHUSA IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe Hacae10BaHUE MPU3HAKOB.

JIaGopartopnas padora Ne 5 «M3yuenne

26 e3 J'II:TaTI())B MfHorH6 WIHOTO Zq UTUOPUIHOTO 0.5 Bubmorexa LIOK
pesy. P a pHL ) https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y APO30(HIIBI HA TOTOBBIX
MHKpOTpenapaTax»»

7 I'enernka mnoma. HacnemoBanue NPU3HAKOB, bu6nmorexa LIOK
CLICIVIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menuuBocts. HeHacnencTBeHHas
M3MeH4YUBOCTE. JIabopaTopHas padora Ne 6.

28 N3yuenue Mo H(i)m(ap HO}II)HOIZ ESMeH‘—II/IBOCTI/I 0.5 bubmorexa HOK

yi 8 . ’ ' https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO pAlia U
BApUALMOHHON KPUBOII»
Hacnencrsennas n3meHYnBOCTh. JlaboparopHas
. patop bubnuotexa [JOK
29 pabota Ne 7. «AHanu3 MyTauil y 1po30Qp bl 0.5

Ha TOTOBBIX MUKPOIIPENapaTax»»

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




bubnunorexa LIOK

30 Teneruia venosexa 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTL U U3MEHUYUBOCTH 1
OPraHU3MOB»
bubnunoreka LIOK
32| Cenmexums kax Hayka u mpouece ! https://m.eds0o.ru/863¢9214
33 Meroasl 1 JOCTHKEHUS CEJIEKIIUU PACTEHUU U 1 Bbu6moteka [JOK
JKUBOTHBIX https://m.edsoo.ru/863e9214
34 broTexHoI0rus Kak 0Tpacib IPOU3BOJCTBA 1 bubmorexa HOK
https://m.edsoo.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE
uugposbie
Nen/m | Tema ypoka Bcero Koutpoabnbie | IlpakTuyeckue | oOpa3oBaTeibHbIE
padoThI padoThI pecypchl
1 OBOJIIOLIMS U METOJIbI €€ U3yUEHUS 1 bubmorexa LOK
I - yd https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBicHui 00 | bubanorexa [JOK
3BOJIIOIINU https://m.edsoo.ru/863e9570
bubmuoreka [{OK
3 Muxposomows 1 https://m.edsoo.ru/863e9cle
[Tonynauus Kak 3;1eMeHTapHas eAuHULA
4 BHJIa 1 3BoronMHU. JlabopaTtopHas pabora | 05 bubnuorexa [IOK
No 1 «CpaBHeHue BHUJIOB o ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 hitps-//m.eds0o.ru/863e9ed0
Pe3ynbratel 3BOIOIIMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. Jlaboparopnas padora 1 05 bubnmoreka [JOK
No 2 «Onncanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opraHu3ma u €€ OTHOCHTEIbHOTO
XapaxkTepa
8 Hanpasnenust 1 myTy MaKpO3BOJIIOIUN 1 bubmorexa HOK
paBit yr p THOIL https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIOLNN 1




HcTopus xu3Hu Ha 3emile U METOABI €€

10
HU3yYCHUS
1 ['unoTe3sl NPpOUCXOXKACHUS )KU3HUA HA bu6nmoreka [IOK
Semiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMIIe 110 3paM U Bbu6muoteka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAIIbl SBOJIIOUH
ACTHUTEJILHOT'O U YKHUBOTHOTO MHpa.
13 l;l akTrueckas padbora Ne 1 «3 . eHHE 0.5 Bubmiorexa HOK
P p - ?,,q ' https://m.edsoo.ru/863ea8bc
HCKOIaeMbIX OCTATKOB PACTECHUU U
JKUBOTHBIX B KOJUIEKITUSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro bu6nunorexa LIOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [JOK
H ™ https://m.edsoo.ru/863eac2c
16 JIBmoxymiue cuibl (paKTopsl) bubnmnorexa [JOK
aHTpoOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOLNA YEJIOBEKA
UYenoseyeckue pacsl U MPUPOIHBIE bubnmnorexa [JOK
18
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea?
Peseprubiil ypok. O6006111eHIE TIO TEME
19 «BO3HUKHOBEHHWE U PA3BUTHE KU3HHU HA
3emie»
20 DKOJIOTHS KaK HayKa
71 Cpensl 0OuTaHUs U YKOJIOTHIECKHE bubnuotexa [JOK

(bakTophI

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




Abuotnueckue pakropsl. JlaboparopHas
paborta Ne 3. «Mopdoiornyeckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT

bubnunorexa LIOK

22 0.5
oburtanusy. JlabopatopHas pabora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KOJIeyca»
bub6nmoreka [IOK
23 Bromieciue axropet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 0.5
nomyssiun. [Tpaktuyeckast pabora Ne 2
«IIoaCcYET MIOTHOCTH MOIYJISILUI PA3HBIX
BUJIOB PACTCHHID)
bubnunorexa LIOK
25 Coob1ecTBa OpraHu3MoB — OHOIIEHO3 hitps://m.cdsoo.ru/863cb46a
bubmmoreka IIOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) hitps://m.cdsoo.ru/863cbd6a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dxonoruueckue nupamuabl. CBoncTBa bubnmorexa [JOK
p AL https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubmuorexa [IOK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK
o6uochepsl https://m.edso0.ru/863ebd 16
32 UYenoseuecTBo B Omochepe 3emaun




CocyuiecTBOBaHUE IPUPOJIBI U

bubnunoreka LIOK

33 4eJ0BeYeCTBa 1 https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O60011ICHNE TEMBI 1
«Co00111eCTBA U DKOJIOTHMUYECKUE CHCTEMBIY
OBIIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

0 bwuomorus, 10 kmacc/ [Tonomapésa U.H., Kopawmnosa O.A., Jlommnuna T.E.;
noax penakuuedn Ilonomapéroit WM.H., OO6GmecTtBo ¢ orpaHudYeHHOMN
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp «BEHTAHA-I'PA®Dy;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

0 buonorus, 11 knacce/ Ilonomapéra U.H., Kopamnosa O.A., Jlomununa T.E. u
npyrue; noa penakmued Ilonomapéroit M.H., OGmecTBo ¢ orpaHudeHHON
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPA®y;
AxknmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 585249322191308794809203999415189642533074891 295
Bnageney HacuBynnnHa Eneqa BukTopoBHa

OeicTevTened C 04.07.2024 no 04.07.2025
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