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IHOACHUTEJBbHAA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl MO OHOJIOTMH TEOPETHUECKYHO OCHOBY JUISl ONpEAETICHUs
NOIX0/M0B K (DOPMHUPOBAHMIO COJEp:KaHUs ydeOHoro mnpenmera «buonorus» cocraBwin:
koHnenTyaitpHbie mojoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH, COJEp:KaHUs,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHUN K YPOBHIO HMOJATOTOBKU BBIITYCKHHUKOB, TOJIOKEHUS 00
Oo0IMHMX LEeISIX M NPUHLUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
oOmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOruH,
e 3HAYCHWU B TMO3HAHWU >KUBOH MPHUPOJBI M OOECIEYCHHM CYIIECTBOBAHMS 4YEJIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM ITOJIOKEHUSIM, ONPEIENICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o 6Mooruu U €€ CTpyKTypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 oluel crpareruu o0y4yeHus,
BOCIIUTAaHUsI M Pa3BUTUS OOyYarOMIMXCS cpeacTBaMu ydyeOHoro mpenmera «buomorusy,
orpenenseT 005A3aTENbHOE MPEIMETHOE COJCp)KaHUe, €ro CTPYKTYpPY, paclpeieieHue Io
paszenaM M TeMaM, PEKOMEHAYyEeMYIO IOCJeI0BaTeNbHOCTh M3Y4YEHHUs y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJatomIXCsl.

B mporpaMme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MpPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCTBUI 00yUYaroMXCs 10
OCBOCHHIO COJICPIKaHHSI OMOJIOrHYECKOT0 00pa30BaHMUsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHUEHTALMH  JIMYHOCTH, OSKOJOTUYECKOTO  MBIILICHHS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHUEM K OKpYKarolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOCHUHU KMBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUM YJEeNIEHO BHHUMAaHHE HCIOJIB30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEAWKO-TEHETHMYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS KOJOTMUYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Kalollel MPUPOIHON cpese,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATETHPHOCTH YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs) MPOJUKTOBAHO HEOOXOIUMOCTbIO 0OECHeUeHHsl YCIOBUM Ul pelIeHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHrEe y OOYYarOIIUXCs CIIOCOOHOCTH aIaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsI 3aHUMaeT BaxHoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLAHW, CO3Ma&T YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
(dopmupoBaHuss (QPyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmioe 3HadeHune OWMONOTHS HWMEET TakXKe JUIsl peIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue
onosoruu obecrieunBaeT YCIIOBHS TSt (dbopmupoBaHUS WHTEJUICKTYaJTbHBIX,



KOMMYHUKAITMOHHBIX U WH(OPMAIIMOHHBIX HABBIKOB, CTETHYECKON KYJIBTYpBI, CIIOCOOCTBYET
WHTETpali OMOJIOTUYECKUX 3HAHUW C MPEACTaBICHUSMU M3 IPYTHX YUEOHBIX MPEAMETOB, B
YaCTHOCTH, (U3HKH, XUMUU U reorpadun. HazBaHHbBIE TONOKEHUS O TIPEAHA3HAYCHUN YIeOHOTO
npenmera «buonorusy cocraBUIM OCHOBY JUIS ONpEIENICHUsT TOIXOAOB K OTOOpy H
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

Ot60p conepkanus yueOHOro npeamera «broaorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIIMHA KYJIBTYPOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYaromuecs JOKHBI
OCBOUTH 3HAHUS U YMEHUS, 3HaYUMbIC IS (POpMHUpOBAHUS OOIIEH KyIbTYpPBI, OMPEICIISIONINe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOIIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM JKM3HHU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B TOM cHUCTEeMe 3HAHUU
3aHUMAIOT DJIEMEHTHI COJACPI)KaHWs, KOTOpPhIE CIy)KaT OCHOBOM 11 (pOpMUPOBAHUSA
MPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJIEp)KaHHMS yd4eOHOTO Marepuajga B IporpaMMe IO OHOJIOTHUH
OCYIIECTBJIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUW 00 OTIIMYUTEIBHBIX OCOOCHHOCTSX
JKUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBUHM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrws» BBIIEICHBI CICAYIONINE COACpKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro Mmo3HaHus», «KieTrka kak OHONOrHYecKas CUCTEMay,
«Opranu3m kak Omosiormueckas cucrteMay, «CucreMa U MHOrooOpa3ue OpraHMYeCcKOro Mupay,
«OBOJIOLHNS )KUBOU MPUPOJIBD, « IKOCUCTEMBI U TIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp w3ydenust ydeOHoro mnpemmera «buosorus» Ha 0a30BOM YpOBHE — OBIIQJICHHC
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JCHCTBHI B
OTHONIICHUH 00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HCHHBIX MTPOOIICM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelieHrueM CIeAYIOIMUX 3a1ayu:

OCBOEHHE OOyYalIIUMUCA CHCTEMbl 3HAaHUNH O OHOJOTMYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUjIaxX, CIY>KalluX OCHOBOWU Il (OPMHUPOBAHMS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOAaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUHM, MHOTOOOpa3HMH U OCOOEHHOCTSX KHMBBIX CHCTEM Pa3HOTO YPOBHsS OpraHU3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHKEe y OOYYaIONIMXCSl MO3HABATEIbHBIX, MHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3IJISJIOB,
UJEN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBIIEHHE Yy OOydJarommxcsi oOmmel KymnbTyphl, (QYHKIMOHATHHOW TPaMOTHOCTH,
pa3BuUTHE YMEHUM OOBSCHATH W OLIEHUBATH SBJICHUSI OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHUe Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PA3BUTUH COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOT U

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEIOBEKOM >KHBOW MPHUPOJIHI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIICIOBAHMIA;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU JIJISi TOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWN M YMEHUH B TMOBCEIHEBHON JXU3HU MJS OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHIO K OKpYKalolled cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COONMIOICHHE Mep MPO(PUITAKTHKH 3a00JIeBaHU.



B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISICTCS  00sI3aTEILHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW OOJaCTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jis u3yueHus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKONM u mpaBoM. Ponb Ouomoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4YHOUM KapTUHBI Mupa. CucreMa OMOJIOTHYECKUX HayK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KIIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

TaGnuupl u cxemsl: «MeTobl TO3HAHUS JKUBOU IPUPOABIY.

JlabopaTopHble U NpaKkTHYecKue padoThI:

[Tpaktueckass pabora Ne 1. «lcnonb3oBaHue pa3iaMYHBIX METOJOB IPU H3YYEHUU
OHOJOTUYECKHX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owonoruu. OTiamume >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OuocucTeM M HX pazHooOpazue. YPOBHHU OpraHM3alud OHOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  MONYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKH KU3HU», «YPOBHU OpraHU3allly KHUBOMH
IIPUPOJBDY.

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMHUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEIIECTBA.

@YHKIMM BOJABl M MHUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMeEpHI OenkoB. HezameHnMbIe
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€IKOBON
MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHMYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKHE
cBoMcTBa 0enKkoB. bruonornyeckue GPyHKIMU OEITKOB.

®epMmeHThl — OHojoruyeckue karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTp,
cyocrpatHas  crnenuduuHocth. Kodepmentsl. Butammubl.  Otauuus  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpOB.

YrneBonabl: MOHOCaxapu bl (TJIFOKO3a, puO03a U 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmal, TJUKOIeH, IeJultoio3a). buomornueckue ¢(yHKIMH
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. 'mapodunbHO-TUAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OEIKOB U JUIHA0B Kak
VCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxuuun PHK. Buast PHK. AT®: crpoenue u
GyHKIIH.

[{uronoruss — Hayka o kiuerke. Kilerounas Tteopuss — nmpumep B3aUMOJCHCTBHS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO bl U3YYEHUS KIIETKU.



Knerka kak nenoctHas kuBasi cuctema. OOmiue nMpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
MeMOpana, mosnekyibl JJHK kak renernueckwuii anmapar, cuctema cuHTe3a 0eska.

Tunsl KIETOK: 3yKapHoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHOMN, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ oOpraHOU[IBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IIacTuiabl. IIpomcxoxneHne MHUTOXOHIAPUHA M IJIACTHI.
Bune nnactun. HememOpaHHbie OpraHouAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynsaTopHbIil HeHTp KiIeTkH. CTpoeHue aapa: suepHas 000104Ka, Kapuoriazma,
XPOMAaTHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHX 3JIEMEHTOB B HEXHMBOM  IPHUPOAE»,
«PacnpeeneHre XUMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast TaOiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «brnocunTes Genka», «CTpoeHne MoneKkyisl Oenka», «CtpoeHne GpepMeHTa,
«Hyxneunossie kuciotsl. JITHK», «Ctpoenne monekynsl ATD», «CtpoeHune 3ykapruoTHYECKON
KIeTKkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

OO0opyoBaHHE: CBETOBOM MHUKPOCKOI, OOOPYIOBAaHHE I TPOBEACHHS HAOIIOICHUH,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

JlaGopatopuast pabora Ne 1. «/3y4yeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMEpE aMMJIa3bl WM KaTalas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OIMUCAHHUE».

Tema 4. 7Ku3HeaesiTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMM3M. ACCUMUJIAIUS (TJIACTHYECKH OOMEH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosIn3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpodHbIf. Ponb depmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3a IS )KU3HU Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XemocuHTe3. XeMOCHHTEe3UpyIoue Oakrepuu. 3HaYCHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emue.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJIMIPOBaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTndeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHres3a. l'eHernueckas wunpopmamms u JIHK. Peanmzanus
FeHeTUYeCKON HH(popMaluKu B KieTke. ['eHeTuueckuid KoJ M ero cBoicTBa. TpaHCKpUMIIMS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oerka.



Hexnerounsie Qopmbl xku3Hu — BHUpyChl. Mcrtopus otkpeitus BupycoB (/. .
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYycoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepuIMTa YeIoBeKa

(BUY) — Bo3Oyaurtens CIIMJla. OOpaTHas TpaHCKpHIILKS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHUIA.
JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmuer  w cxembl: «Tumbl  mutaHus», «Mertabonu3zm»,  «MHUTOXOHAPHUSY,
«QHepreruueckuii oomMen», «Xmopomiact», «Dortocunres», «Crpoerne IHK», «Crpoenue u
dbyHknuoHupoBanue reHay, «CunHre3 Oenka», «l'eHeTmueckuii  Kom», «Bupycen,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
oenkay, «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHNEe M HHAUBUIYAJbHOE PA3BUTHE OPTAaHU3MOB.

Knerounslii 1uKiI, WM SKU3HEHHBIA MK KieTkd. WuTepdaza m muro3. I[Ipoueccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuust marpuyHoro cunte3a JHK. Crpoenme
XpoMOcOM. XPOMOCOMHBIH HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruuyeckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cragum mutosa. I[lpouecchl, mpoucxonslide Ha pa3HbIX
CTaJusAX MUTO3a. BUONIOrMUYecKuii CMBICII MUTO3a.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBI  pa3MHOKEHHSI OpraHM3MOB: Oecrosioe © T1ojioBoe. Bunabl  Oecrmonoro
Pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHHME,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHMW3MOB, €r0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECI0I0ro.

Meiios. Craguu meio3a. [lporeccsl, mpoucxoisiie Ha cTagusx meiosza. [loBenenue
XpoMmocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *HUBOTHBIX. [1os0BbBIE Kene3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHME W PAa3BUTHE IOJOBBIX KIETOK — ramMeT (Crnepmaro3ouf,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAJIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHSA Yy IO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsuus,
opraHorese3. [TocramOpronanbHOe pa3BuTHe. THUMBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusiHue cpenapl Ha pa3BUTHE OPraHHU3MOB, (PAKTOpPBI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUS: CTPOCHHE CEMEHH, CTauu
pa3BUTHS.

JleMoHCTpanum:

Tabmuupl u cxembl: «©@OpPMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J|BOIHOE OIIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHHE pacTeHui», «JlelleHne KIeTKn
OaxTtepuii», «CTpoeHue MONOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBD», «KIeTOUHBIN UKD,
«Pemumkanus THK», «Muto3», «Meio3», «lIpamoe n Henpsimoe pas3ButHe», «l'ameToreHes y
MJIEKONIUTAIOIIUX U YeNIOBEKa», « OCHOBHBIE CTaIUN OHTOTEHE3a».

ObopynoBaHue: MUKPOCKON, MHKporpenaparbl «CrepMaTo30ubl MIIEKOIHUTAIOLIETOY,
«Shneknerka miekonuTaromero», «KaprnoknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anukanus «Jlenenue knetkn», monens JIHK, moxens Mmetadaznoit XpoMOCOMBL.

JlabopaTopHblie U IpaKkTHYeCKHe padoThl:



JlaGopaTtopnast pabora Ne 3. «HabOmroneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast pabota Ne 4. «M3ydeHuwe CTpPOCHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTtuku. Vcropust pa3BuTusi reHeTHKd. Ponb muTonmoruu u
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FEHETUKU. MeToapl TEeHETUKH (THOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHUS. ['eHeTnyeckass CMUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEeLMBaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MonorubpuaHoe CKpemuBanue. 3aKoH eIMHO-00pa3usi TMOPUIOB IMEPBOTO MoKojIeHus. [IpaBuio
JOMMHHMPOBaHMsI. 3aKOH paclleIuleHHs Ipu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEMNOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe CcKpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
LluTOoreHeTHUECKUe OCHOBBI JUTHOPUIHOTO CKPELIMBaHHUA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHnue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HACJIETOBaHHIO TeHOB. HapyliieHue cuenieHus reHoB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHas TEOpUs HACJIEICTBEHHOCTHU. | eHeTHUeCKHe KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporaMeTHbE OpraHu3Mbl. HacnmegoBaHue MPHU3HAKOB, CIEIICHHBIX C
MOJIOM.

N3meHunBOCTh. BUibl N13MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHasd. Ponb cpenabl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOIU(PHUKAIMOHHON H3MEHYHBOCTH.
Bapuanuonnslii psan u BapuaionHas kpupas. Hopma peakuuu npusnaka. KomudyecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW H3MEHYMBOCTH.

Hacnencrennasi, uian reHOTUNMYECKas, U3MEHUMBOCTb. KOMOMHATUBHAS W3MEHUUBOCTD.
Meiio3 u moNOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallOHHAs
u3MeHunBoCTh. Kiaccugukaiuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa U
OpUYMHBI MyTanuid. MyTtareHHsle (akTopbl. 3aKOH TOMOJIOTHUECKUX PS/I0B B HACIIE€ACTBEHHOU
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKH YEJIOBEKA!
TeHEANOrNYeCKUii, ONM3HELOBBIH, IMTOT€HETUYECKUH, OHMOXMMHUYECKHH, MOJIEKYJISPHO-
reHeTnyeckuil. COBpEMEHHOE OIpe/ieJIeHMe TEHOTHUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUPOBaHKHE, B TOM yucie ¢ nomomipio [II[P-ananmm3a. HacnencrBennsie 3aboseBaHuUs
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiOkKeHHOCTHIO,
XpoMocoMHble Oosne3Hu. ComaTuyeckue W TeHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKN U JIEYEHHUS] T€HEeTHYECKUX
Oone3nel. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHHUE. 3HAUEHHE MEAMIIMHCKOW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUH TeHETHYECKUX 3a00JIeBaHUN YeTI0BeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOTMOPUHOE CKPELIMBAHUE U €r0 IUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IUTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTBI TraMmeT»,
«/Iurnbpuanoe ckpemuBanue», «L{uToIOrHUECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Meios», «B3zanMonencTBre auiebHbIX T€HOBY, «I eHeTnyecKkne KapThl paCTeHUM, KUBOTHBIX
U uenoBeka», «['eHeTnka momna», «3aKOHOMEPHOCTH HACJEIOBaHUS, CLEIUIEHHOTO C MOJIOMY,
«Kapuotunsl uenoBeka © IKMBOTHBIX», «Bumbl wu3MenunmBocti», «MonudukanonHas



U3MEHUYUBOCTHY», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTaloHHas
U3MEHYUBOCTBY.

Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMHHHUPOBaHHEY», «JurnbpuaHoe ckpemmBanue», «llepekpEcT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myranuu GOpMbI KPBUIbEB U OKPACKU Tena), Tepoapuit
«I"opox moceBHON».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 5. «3ydueHue pe3ybTaTOB MOHOTUOPUTHOTO U AUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlaGopaTopnas pabora Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

Jlaboparopunas pabora Ne 7. «AHamu3 wmyranuid y JApo30oHIBI HA TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKa.

Tema 7. Cesexuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipoliecc. 3apoKJIeHHe CeJeKnH U goMectukanus. Yuenune H. U.
BaBwioBa 0 IEHTpax NPOUCXOXKICHUS M MHOr000Opa3ws KyJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CelIeKIUU. MaccoBblii U WHAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacreHuii U KUBOTHBIX. O1ieHKa 3KCTephepa. biM3KopoACTBEHHOE CKpEIIMBAHUE — WHOPHIMHT.
Uucras nuHus. CKpempBaHWEe YWCTBIX JIMHHWA. [erepo3uc, wWiaum THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — ayTOpuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKkyccTBeHHBIM MyTareHe3 W IOJIYy4Y€HUE IOJIUIUIOWJI0B. JIOCTHIKEHMS CEeNEeKUUU PpPacTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JIaHH
pexombunantHoit JIHK wu Ttpancrenneix opranusmoB. Kierounas umxenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHul. KiioHupoBaHHe BBICOKOIIPOYKTUBHBIX
CEIIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKue mpodiembl. MO —
TEHETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmuupl u cxembl: Kapta «lIeHTpBI TPOMCXOXKIECHUS W MHOT000pasvs KyJIbTYPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTnanéHHas
rubpuamzanusy, «Paborer akagemuka M. @. UBanoBay, «llomummonaus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TEHOB, XpPOMOCOM).

OOGopyaoBaHue: MYJSKU TUIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYJIBTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI .

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJIBI U JIOCTHMIKEHHUS CEJICKIIMM PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, TIEMEHHYIO0 (hepMy, COPTOUCIIBITATEIHHBIM y4acTOK, B TEIIMYHOE
X03SIUCTBO, Ta0OPaTOPHUIO arpOYHHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSI.

[IpeanocbUIKM BO3HUKHOBEHHUS! 3BOJIIOLIMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUs U €€
MeCTO B OMOJIOTHH. BiusiH1E YBOMOIIMOHHON TEOPUH HA Pa3BUTHE OMOIOTHH U APYTUX HAYK.

CBuaeTenbCTBa HBOMIONUU. IlajleOHTONOrHYEeCKHEe: ITOCIEIOBATEIBHOCTE IOSBIICHUS
BHJIOB B TaJICOHTOJIOTUUECKON JICTOMHCH, TepeXxoHbie ¢popMbl. buoreorpadgudeckue: cxoncTBoO
U paznuune GayH u GIop MaTEPUKOB U OCTPOBOB.



OMOpPHOJIOTMYECKHE: CXOJCTBA U pa3inyuus SMOPHOHOB pPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTMYHBIE, pPYyAMMEHTapHbIC OpraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopus Y. J[lapBuna. Ilpeanocbulku BO3HMKHOBEHUS JapBUHH3MA.
JBukyue Cuibl 3BOMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHUYEHHOCTH PECYpCOB, HEONpenesiéHHas W3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTID) u e€ OCHOBHbIE TTOJIOKEHUSI.

MukposBontonus. [Tonynsnums kak eIMHALIA BUIA U SBOJIFOLIUU.

JBuxyue cuibl (akTopbl) 3BOJIOLNUU BHUJIOB B Mpupoje. MyTallmoOHHBIN Mpolecc u
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsmus u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBisitomuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOI'O
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJsibTaT 3BOJIOIUH. [Ipumepsl npucnocoOnenuit
y opraau3mMoB. ApoMop(}O3bI U UIN0-aTATI TAIHH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHblE (OpMBI BUA00OpA30BaHUS:
reorpaduueckoe, SKOJIOrHuecKoe.

MakposBomtonus. PopMbl IBONIONKU: (PUIIETUYECKAs], UBEPreHTHAs, KOHBEPreHTHAas,
napajuienpHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue  OT  HeCHEUMAIM3MPOBAHHBIX  mHpeakoB.  IIporpeccupyromas
crenuanu3anus. AanTUuBHAs paguanus.
JleMoHCTpanum:

[Toprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuiet u  cxembl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emie», «3apoJIbIlin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «DopMbl OOpbOBI 3a CYIIECTBOBAHHEY,
«EctectBeHHbii  oTOOpP», «MHOTO0OOpasue copToB pacTeHuit», «MHoroobpasue MOpos
JKUBOTHBIX), «Ilomymsanuny, «MyTanuoHHas MU3MEHUYUBOCTD, «ApoMop(ho3bD»,
«Mmnoananranuny», «OO0mas nereHepanusy, «JBwxyime cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nytemectsus Y. lapuna», «bopsba 3a cyuiectBoBaHue», «lIpucrnocodieHHOCTH
opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

Ob6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAacKH, HabOp MJI0A0B U
ceMsiH, kosutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpaBJICHUS IBOJIIOLNN», 00bEMHAs MoJieb « CTpPOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mmupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAeMBbIX
JKUBOTHBIX U pacTeHMi», Mozenb anmmkanusa «llepekpéct xpomocom», BIaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe mnATymIKM», MHKpomnpenapar «Jlpozodpuiay (HopMma,
MyTaluu GOpMBI KPbUILEB U OKPACKU TEJA).

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUJIOB 110 MOP(}HOIIOTHIECKOMY KPHUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHm3Ma Hu eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KM3HU Ha 3eMiie.

JloHay4HbIE TIPEICTaBICHUS O 3apOXKAECHUU KU3HU. HayuHble rumore3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKICHUE
XUMUYECKOW 3BoJroniK. HavdanbHable 3Tansl Ononorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIeTKu U ux
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.



Pazgutne ku3HM Ha 3emsie 1o d3pamM W nepuomaMm. Karapxed. Apxeiickas u
npoTepo3oiickas 3pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUITypPUHCKUH, I€BOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKHM, MEIOBOM.

KaiiHo3zolickas 3pa u €€ nepuo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U >KUBOTHBIX. [losiBieHue,
pacuBeT U BHIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. PasButue mnpeacraBieHHil o
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo bl 3yueHus: aHTpororeses3a. CxoAcTBa U pa3ndusl YeloBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymme cuibl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBILIUICHUE,
peub.

OcCHOBHBIE CTaJuUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJONUTEKH, YEIOBEK yMEIbIil,
UYenosexk npsmoxondmuii, YenoBek HeanaepranbCckud, Yemoek pa3dyMmHbld. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpOCTpaHEHUsI, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckue packl. OCHOBHBIE OOJBIINE pachl: €BpONeoUIHasA (eBpa3uiickas), HErpo-
aBcTpaloujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMOHCTpaLUK:

[Hoptpetsr: @. Penn, JI. ITacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmune! u cxembl: «Bo3nukHoBeHne CoMHEYHON cUCTeMbD», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHasi cuCTeMa OpPraHUYecKoro mMupa», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOEHUS
4eJI0BEKa U 4eloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJeOHTOJIOIMYECKHX HaXO0J0K
MPEAKOB COBPEMEHHOIO 4eloBeKay, «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTION», «UenoBeuecKke pach».

O6GopynoBanue: wmynsiku  «[Ipoucxoxaenue dyenoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHUs KaMEHHBIX OpYIuit
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOunia, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuteK1us «©@opMbl COXPAHHOCTH MCKOIIA€MBbIX )KMBOTHBIX U PaCTEHUII.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

[TpakTaeckast padota Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTEHHH U KHUBOTHBIX B
KOJUIEKLIUSAX .

OKcKypeusi «IBOJIOLUS OPraHuYecKoro Mupa Ha 3emsie» (B €CTECTBEHHO-HAyUHbIM WM
KpaeBeauecKuii My3ei).

Tema 3. Oprann3msl 4 OKpPY:KaOIAs cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M pas3lelbl dSKOJOTUHM. MeToabl 3KOJIOIMYeCKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JyIIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasI.

Oxonorudeckue ¢akrtopbl. Knaccudukamus skonmormueckux (akTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QaxkTophpl:  CBET, TeMIleparypa, BJIaXHOCTb. DoTonepuoausM.
[TpucnocoOnenust opraHu3MoB K JAeHCcTBHIO aONOTHYECKUX (PaKTOpoB. buosornyeckue puTMsl.



buotnueckne  ¢dakTopel. Bumbl OMOTHMYECKHMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyajlu3M, KOMMEHCAIN3M
(KBapTUPaAHCTBO, HAaxJICOHMYECTBO). AMEHCAIN3M, HEUTpaIM3M. 3HadeHHE OUOTHYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MNOMysauu. OCHOBHBIE IIOKA3aTead MOIMYJIALHUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH MOIYJIALUU U €€ PEeryJIsaLysl.

JleMoHCTpanum:

[Toptpetsi: A. 'ymbonpar, K. @. Pynse, O. I'ekkenb.

TabGmuupl u cxemsl: kapta «IIpupognsie 30Hb1 3emian», «Cpenbl 0OUTaHUS OPIaHU3MOBY,
«®Doronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}py30pun-Tyhenbkm», «llumenpie menmy.

JlabopaTopHble U NpaKkTHYecKHue padoThl:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUN.

JlaboparopHas padota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[loacd€r MIOTHOCTH MOMYJISIMA Pa3HBIX BUIOB PACTCHUN.

Tema 4. Coo01iecTBa H IK0JIOrHYeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuoLleHO3a:  BMJIOBas,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

DKooruyeckne CUcTeMbl (dKocucTeMbl). [loHsTHE 00 SKOCHCTEME M OHOTEOIEHO3E.
@OyHKUMOHANIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruu B 3Kocucreme. Tpoduyeckue (muiieBble) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNd 3KOCHUCTEMBI: Ouomacca,
OPOAYKIHUS. DKOJIOTHYECKHE MHPAMHIBL: TPOJYKIHH, YWUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOpEryJisLus, pazsurue. Cykueccus.

[Tpupoauble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. ODKOCHUCTEMa XBOHHOro WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTeMsl. buonornyeckoe u
XO03sICTBEHHOE 3HaU€HUE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMocdepbl Kak IiI00aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BeliecTB M OHMOT€OXMMHYECKHE ILHMKIbI 3JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emnu. AHTpONOreHHbIe H3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHUE NMPUPOJIBI U yeroBedecTBa. CoxpaHeHHEe OMOopa3HOOOpa3us Kak OCHOBA
ycroiunBoctu 6uochepsl. OCHOBA pallMOHAIBHOIO YNPaBICHUS PUPOIHBIMU pecypcaMu M UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M 0XpaHa IPUPOIbI.

JleMoHCTpanum:

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

Tabmune!l u cxemsl: «Ilumessie nenu», «bruoreHos: cocrtaB u cTpykrypa», «lIpupoaHbie
coobmiectBay, «llemn mnuTaHus», «OKoNOrMYecKas mnupamuaa», «buochepa u yemosex»,
«IJKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jieca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUSA HA MPUPOLY»,
«BaxkHelmue MCTOYHMKM 3arpsi3HEHUS BO3JlyXa M TPYHTOBBIX BOm», «IlouBa — BakHeWInas
cocTapisitomas ouochepsn», «DakTophl Aerpaganuu nouBy, «llapHuKoBEI 3P dekT», «DakTophl
PaIMOaKTUBHOTO 3arpsi3HeHUs1 Onocdeprl», «O01Ias cTpykrypa ouocheps», «Pacrnpoctpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepr», «KpyroBopoT yriaepoma B Guocdepe»,
«KpyroBopot azora B IpUpoOE».

OGopynoBaHue: MOJIEJIb-aIIIIJINKALHS «Tunnunsle OHOLIEHO3EDY, repOapuit
«PacturenpHbpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuul W KOJUIGKIIMM PACTCHHA W  JKUBOTHBIX,
MPUHAICKATUE K pa3HBIM 3KOJIOTHYECKUM TpyIaM ofgHoro Buaa, Kpachas kaura Poccuiickoi
deaepannn, U300paKEHUST OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00y4aroMMHUCs IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIWYHOCTHBIX pe3yJbTATOB OCBOCHHS NpeaMera «bHoiorus» BbIIEICHBI
CICMYIOINUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOUMHCS  POCCHUMCKOM  TpayKJaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
HaJIM4ue MOTHUBAIIUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HGHCHaHpaBHCHHOG pa3BI/ITI/Ie BHYTpeHHI/IX
yOXKICHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IEHHOCTEH M MCTOPUUYECKHUX TPATUIIUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
CBOGI\/JI NCATCIIBHOCTHU IECHHOCTHO-CMBICJIOBBIMHA YCTaHOBKaMI/I, HpI/ICYIIII/IMI/I CUCTEMC
OMOJIOTMYECKOr0 00pa30BaHUs, HAIWYUE SKOJOTUYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIEJIM U CTPOUTH KU3HCHHBIC TIIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS Npeamera «buojorusy mOCTHraroTcs B €IUHCTBE
y4eOHOM M BOCIHUTATEIbHON AEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COHI/IOKYJH)TypHI)IMI/I, I/ICTOPI/I‘-ICCKI/IMI/I nu [IYXOBHO-HpaBCTBCHHI)IMI/I OECHHOCTAMU, HpI/IHﬂTI)IMI/I B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOITO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBOXEHUSI K 3aKOHY M IMPABOMOPSAKY, YENIOBEKY TpyJa U CTapuieMy IOKOJICHHIO, B3aUMHOIO
yBOKEHHsS, OCEpeKHOTO  OTHOMIEHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN Cpee.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «buonorus» AOIKHBI OTpaxaTh
TOTOBHOCTh M CHOCOOHOCTH O0Y4aroOIIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEU
HOSI/IIII/ICI\/'I JINYHOCTHU, CI/ICTCMOfI IIEHHOCTHBIX OpI/IeHTaHI/II\/JI, IIO3UTUBHBIX BHYTpeHHI/IX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJUWIMUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacuIipeHne XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTH B IMPOLIECCe peaTn3allid OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHE 3aKOHA U
MIPABOITOPSIJIKA;

TOTOBHOCTH K COBMCCTHOfI TBOpquKOﬁ NCATCIIBHOCTHU HpI/I CO3JaHuNn y‘~I€6HBIX HpOGKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BBITOJHEHHH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMGHI/IG y‘—II/ITI)IBaTI) B CBOUX )IeflCTBHSIX HGO6XOJII/IMOCTI) KOHCTPYKTI/IBHOFO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HBIMU YOEXKICHUSAMHU, KyJIbTYPHBIMH [EHHOCTSIMH U COLIUATHHBIM
MTOJI0KEHUEM;

TOTOBHOCTH K COpr21HI/I'—IeCTBy B npouecce COBMECCTHOT'O BBIIIOJTHCHUA y‘-Ie6HBIX,
IIO3HABATCJIBbHBIX MW HCCICHOBATCIBCKHUX 3aJady, YBa)KI/ITeJ'II)HOFO OTHOIICHUS K MHCHHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CONECPIKAHNUS,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoamHON, ropaocTv 3a CBOM Kpail, CBOIO
Ponuny, CBOM 3BIK U KYJIBTYPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HAcIEAMI0 U NaMATHUKAM I[PUPOJBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIQJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHE U pa3BHUTHE
OuosI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOTO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KauyecTBa TBOPUYECKON JTMUHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POPMHPOBAHHMA  KYJIbTYPbI 310POBbSI M
IMOLMOHAIBLHOIO 0JIAroOnoJIy4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
cOONIOZICHHE TUTUEHHYECKUX TMPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OTABIXA,
perynspHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOIO 0€30IacHOro
IIOBEJICHNUS B CUTYalLlUAX, YTPOKAIOIIUX 3J0POBbIO U JKU3HHU JIOACH;

OCO3HaHME MOCJIEJICTBUM M HENPUSATHS BPEAHBIX MPUBBIYEK (yHOTpEOJIEHUS alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K aKTUBHOU AESTEIbHOCTH TEXHOJIOTMUECKON U COLMAIbHOM HAIPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
NeSITeJIbHOCTD;

UHTEpEC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHONW NeATeNbHOCTH, YMEHHUE COBEpIIATh
0CO3HAHHBIH BBIOOP OyayIIel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHbIE KU3HEHHbBIE IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0TrN4YeCKOr0 BOCIIMTAHMSA

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUpPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYILLECTBOBaHMS;

MOBBILICHHE YPOBHS 3KOJOTHYECKOW KYJbTYpbl: MPUOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IMOCJIEICTBUH ISl OKpY KaroIIel Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYECKUX Mpo0eM U MMy Tel uxX perieHus;



CHOCOOHOCTh MCIIOJIb30BaTh NPHOOpPETaeMble NIPU U3yUYEHUM OMOJIOIMU 3HAHUS M yMEHUs
IpPU pEIIEHUH MpoOJjieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONONIB30BaHHEM (COOIIOAEHNE
IpaBUJI MOBEJCHUs B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, YKOCUCTEM, Ouochepsl);

AKTHUBHOE HEINPUATUE JEHUCTBHM, IPUHOCAIIMX BpEI OKpPYXKAIOLIEH NPUPOJHOU Cpene,
YMEHHE IPOTHO3MPOBATH HEOJAronpHUsATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPHHUMAEMbIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUE PA3BUTOIO HKOJOTHYECKOTO MBIIUIEHUS, 3KOJOTUYECKONH KyJbTYpbI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYyKOBOJICTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOW U COLIMAIBbHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
HPAaKTUYECKOH 1eATEIbHOCTH SKOJIOTNYECKON HAIlPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKM M OOLIECTBEHHOM IpPAaKTUKM, OCHOBAaHHOIO Ha JHUajlore KyJjbTyp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UATATEIBCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBUA
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uky OMOJOrMM Kak HayKH, OCO3HaHMs €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaloIieM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEW U peIIeHUH MPOOJIEM COXPAHEHUS IIPUPOTHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHUs
HOBOI'O YPOBHS Pa3BUTHUsI MEIMILIMHBI, CO3JaHHE NEPCHEKTHBHBIX OMOTEXHOJIOIUM, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pPa3BUTHUS YEJIOBEUECTBA, MIOMCKA MTyTEH BBIXOAA U3 TJI00ATbHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus Nepexoa K yCTONYMBOMY Pa3BUTHIO, PAallUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSIX HMOBBIMIEHUS OO0Iei
KYJIbTYpBl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIBLHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI pU U3y4E€HUU OMOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BaTh IOJlyyaeMble 3HAHUS U1 aHaluu3a U OOBSCHEHUS SIBICHHH
OKpYXaloIIero MUpa M MPOUCXOJSAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCHOJb30BAaTh OMOJIOTMYECKUE 3HAHUS Ul PEeLIeHus
po0JieM B peaIbHBIX )KU3HEHHBIX CUTYalHsIX;

OCO3HAaHHE IIEHHOCTH HAay4HOH [€ATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
MCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJyUYE€HUIO HOBBIX 3HAaHUN 10 OHOJOTMU B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yibTaThl OCBOEGHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXIUCIUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TIOHATHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu(uKy METOJI0B MO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIHs,
SBJICHHE, TpOIeCcC, CHCTeMa, HAayuHbId (DaKkT, MPUHIUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNe, W3MEpEHHUe, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIE
yueOHble JeicTBUS (T03HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), 00eCIeUrBaOIINe



(dopmupoBaHue (yHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00ydYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble Yy4yeOHbIe AEHCTBUS B IO3HABATEIBHOH H
COLIMAJIbHOU IIPAKTHKE.

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHS MPOTPaMMbl CpeIHEro oO0IIero ooOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJiaileHHe YHUBEPCAIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JOorHYecKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBATh MpOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOECHUHU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUIEHUs (aHalu3a,
CHHTE3a, CpaBHEHHMSA, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPHIBATh CMBICT OHOJIOIMYECKHX
HOHATHUH (BBIIENATH MX XapaKTEPHbBIE MPU3HAKH, YCTAaHABINBATH CBS3U C JPYTUMH IOHITUSMH ),

ONpeneNATh LeJNN AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTUIKEHHS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsCHeHHS (AKTOB W SIBICHHH KHUBOH
PUPOIB;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTUBHbIC, JEIyKTHUBHBIC, IO aHAJIOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIMPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

IPUMEHATh CXEMHO-MOJICIIbHBIE CPEICTBA ISl MPEICTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IJIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIIUXCS MaTEPUATbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLCHUBATh COOTBETCTBUE DE3YJIbTATOB LIEJSAM,
OLIEHUBATh PUCKH MTOCIIEICTBUI €A TEIbHOCTH;

KOOPAWHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHMBHOE MBILUIEHUE NTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIBCKIE AeHCTBHUS:

BJIQ/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEIbHOCTH, HaBbIKAMU
paspelieHus npodseM, COCOOHOCThI0O M TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY TOUCKY METO/IOB
peleHHs MPAKTUYECKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS;

UCITOJIb30BaTh PA3JIUYHbIe BUJBl JEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpPETANNH, PEOOPA30BAHUI0O W MPUMEHEHHIO B YYEOHBIX CHUTYAIMsX, B TOM YHUCIE TPU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THUII MBIIUICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEN, KIIIOUEBBIMU
HOHATUSMH U METO/IaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHOW ACSITEIBHOCTU U
’KM3HCHHBIX CUTYaIUsX;

BBISBIISATh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelleHus, HAaXOAWTh AapryMEHThl JUIS JOKa3aTelIbCTBA CBOMX YTBEPXKIACHUH,
3a71aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHATM3UPOBATh TMOJyYEHHBIE B XOJAE pEHICHHWS 3aJadd pPe3yJIbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh IIEJICHANPABICHHBIN MOMCK IMEPEeHOCa CPEICTB U CIOCOOOB JEeHCTBUS B
poeCCHOHATIBHYIO CpEey;

yMETb TEPEHOCHTHh 3HaHWS B  I[IO3HABAaTEJIbHYIO U  MPAKTUYECKyl0 oO0nacTu
KHU3HENIEeATEIbHOCTH;



YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE WJEH, NpPEUIaraTb OPUTMHAIBHBIE IOJAXOAbI U PEUIEHUs, CTaBUTh
npoOJIeMBl U 33Ja4H, TOMyCKalOIINe allbTEPHATUBHBIE PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe yd4eOHOro mocodwus,
HAY4YHO-TIONYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsIX U CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3IUYHBIX BHJIOB U (opM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TNPHUMEHATh pPa3IMYHBIE METOABI NPU TOUCKE M OTOOpe
O6uosnornyeckoi HGopMaIK, He0OX0IMMOM /JIs BHIIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTaBICHUS OHMOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrMYEecKOMH
uHpoOpMaLrell: TPUMEHITh XUMHYECKHe, (PU3MYECKHEe U MAaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOIB30BaTh W TMPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABAHUS M 3alIMThl UHGpOpMaUUU, HH(OPMAIIMOHHON
0€30MacHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUU BO Bcex cepax KM3HM, aKTUBHO y4acTBOBATb B JUAJIOre
WINA JUCKYCCHU TI0 CYIIECTBY OOCY)XTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJ/ICHUS OTHOCHTEJIBHO BBINIOJHEHUS TMpeylaraeMoil 3afadyd, YYHTHIBATb HMHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CHUTYallli, YMETh CMATYATh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS U B3aUMOJICHCTBHSA, NMOHMMATh HaMEpPEHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBATH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI IeSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
pelieHny OMOoJ0Tru4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHHUSI TPYNIOBbIX
¢dbopM B3aMMOAEUCTBUS MPH pellIeHUH Y4eOHOM 3a/1auu;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBHH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)X/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh TEId COBMECTHOW JEATEIbHOCTH, OPTraHW30BBIBATh W KOOPIMHHPOBATH
NercTBUsL MO €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JIEHCTBUH, pacmpenensiTh poju C Y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXKJIOTO YYaCTHHKA KOMAHJIbI B OOUIHIA pe3ybTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE MPOEKTHI, OIEHMBATH WMJEH C MO3MIMU HOBH3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh [MO3UTHBHOE CTPATETUUYECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OgJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3anus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UId BBIABICHHMS NpoOJIEM M HUX pELIEHHUA B
’KM3HEHHBIX U yUYEOHBIX CUTYyallUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHUCTBUSX M IOCTYIIKaX II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3IOPOBBIO U 310POBBIO
OKPY’KaIOIIHKX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO JESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATENBbHOM JESATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIAH PELIEHUs MPOOIEMBl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHMIO M IPOSIBICHUIO HIMPOKOM IPYAULIMH B Pa3HBIX 00JaCTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICIIUTEJIbHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, UCIIOJIB30BATH MPUEMBI pe(IeKCUn
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlCHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KEHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OIIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJIoBeKa.

HPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s ydyeOHoro npeamera «buonorus» HayyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIIbHOCTH MO TMOJYYEHUI0 HOBOTO 3HAHMSI U NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKK€ B pPEATbHBIX >KU3HEHHBIX CUTYyallUsX, CBA3aHHbIX ¢ Ouojoruei. B
porpaMMe NpeAMETHbIE Pe3yJIbTaThl MPEeACTaBIEHBI M0 ToAaM 00yUYeHHS.

[IpenmerHble pe3ynbTaThl OCBOEHHs YyueOHoro mnpeamera «buonorust» 6 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTUHM B CHUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

yYMEHHE pacKpbIBaTh COJIep)KaHHe OMOJOTMYECKUX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opranusM, Merabonu3M (0OMEH BEImECTB M  MpPEBpalleHUEe DHEPruu), TOMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX CHUCTEM, CaMOBOCIPOHM3BEIECHHUE
(penpoayKIius), HacJlIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaratb OHOJIOTMYECKHE TEeOpHH (KJIETOYHAas, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJIbHas JIoTMa MOJEKyJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



BasunoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BaBuioBa), onpeaensTh rpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BJIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHHU: HAOIIOACHHUE M OMHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ TPOBEACHUE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHHWE THIOTE3bl, BBISIBJICHUE 3aBUCHUMOCTH MEXAYy HCCIICIyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISTh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHA BEUIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MeH03a, OILIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIbHOTO Pa3BUTHUS
opraHusma (OHTOTE€HE3);

YMEHHE MPUMEHSAThH MMOTYYCHHBIC 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTUYECKUX IMPOIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbI0 O0ecTieueHust
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYXKAIOIIUX JIFOJIEH, COOJIIOJIEHUS HOPM
IPaMOTHOTO TIOBEACHHS B OKpPYXKAIOIICH MPUPOAHON Cpele, MOHMMaHue HEOOXOIUMOCTH
WCIIOJIb30BaHUs JOCTHKCHHI COBPEMEHHON OHMOJIOTMH M OMOTEXHOJOTHH Ml PalMOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHble TEeHETHYECKHe 3a/Jadyl Ha MOHO- W JUTHOPUAHOE
CKpEIIMBaHKE, CIETUICHHOE HACIIEIOBAHNUE, COCTABIISATh CXEMbl MOHOTHOPHIHOTO CKPCIINBAHUS
JUTSL TIpEJICKa3aHus HAClIeI0BAHUS TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO OHUOJIOTHISCKOTO
COJICpKaHUsI, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IHMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMaLUU, HAYYHO-TIONMYJISIPHbIE MaTEpUalbl), ITUUYECKHUE ACIIEKThHl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHUCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
OMOJIOTUYECKYI0 HWH(POPMAIUI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3yibTaThl OCBOECHHsS yueOHoro mnpeamera «buonorus» 6 I1 knacce
JIOJKHBI OTPaXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTe W POJM OWOJIOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosnoruu, GyHKIIMOHAITBHON TPAMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KH3HCHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATH COJICPKAHNE OUOJIOTUICCKUX TEPMUHOB U MTOHSATHIA: BHJI, TTOITYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpbl) HSBOJIONUHU, MPUCTOCOOIEHHOCTD
OpraHW3MOB, BHJ000pa3OBaHWE, SKOJOTHYECKHe (HAKTOPBI, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, LIETIH MMUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

YMEHHE W3jaraTh OwWoiorumueckue Teopun (dBomonnoHHas teopus Y. JlapeuHa,
CUHTETHYECKasl TEOPHs SBOJIIOIHH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAblieBoro cxoacrea K. M.
bopa, depenoBanus TiIaBHBIX HampaBieHuid u myTei sBomonmu A. H. CeBeprioBa, ydeHus o
ouocdepe B. 1. BepHaackoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIQJICTh METOJaMH HAayYHOTO ITO3HAHUS B OWOJIOTHUHW: HAOIIOJACHHWE W OTHMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB U SBJICHWI, OpraHu3alus ¥ MPOBEIEHHE OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBIJKEHHWE THIOTE3bl, BBISBICHHUE 3aBUCHMOCTH MEXAY HCCIETyEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOMYYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX TMOHATHUH,
TEOpUH ¥ 3aKOHOB, YMCHHE JICJIaTh BHIBOJIBI HA OCHOBAHUH TOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICATh CYIIECTBEHHBIC TPU3HAKNA CTPOCHHS OMOJOTHYECKHX OOBEKTOB: BHJIOB,
MOMYJISIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAYIEHTOB, OHOTEOIICHO30B M JIKOCHCTEM,



OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHM3MOB, JCHCTBUS JKOJIOTHUECKHX (PaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMaX, AHTPOIIOI'€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYIOBOpOTa BEHIECTB M OHMOT€OXMMHYECKHX IIMKIIOB B
ounocdepe;

yMEHHE MPUMEHAThH MOJTyYCHHbIEC 3HAHUS 7S 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBIICHUH, /1151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYXKAIOIIUX JIOJEH, COOJIOACHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEOOXOAMMOCTH
UCIIOJIb30BaHUS JOCTUKEHHM COBpEMEHHOM ouonoruu IS paloHaIbHOrO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHbIe OMOJOTMYECKHE 3a/laud, COCTABIIATH CXEMBbl IepeHoca
BEILECTB U SHEPTUH B IKOCHCTeMax (LIENU MUTAHUS );

yYMEHHE BBINOJHATH JTAOOpPAaTOpHbIE U MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OIICHUBATh W WHTEPIPETHPOBATH HH(OpPMAHIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHS W3 PA3IMYHBIX HMCTOYHHKOB (CPEACTBa
MaccoBoM HWH(OpMAlLIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OaIbHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE M YCTHbIE cOOOLIeHHus, 00o0O0mIas
Ouonoruueckyro HMHGPOpPMAIMI0 M3 HECKOJBKHUX HMCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne o/ Kounrpoabusie IIpakTHueckue
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
bubmuoreka [JOK
1 b 2 :
HOMOTIDL K Haylka 0 05 https://m.edso0.ru/7f41¢c292
bubmuoreka [JOK
2 JKuBbIe cHCTEMBI U X OpPTaHHU3aUS 1 0 0.5 https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 0 buGmmorexa LIOK
P https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 XK 1 :
VSHEACHTCIRHOCTD KICTICH 6 05 https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
5 P 1 1 0
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
6 0
BIIIEE KOJIMYECTBO YACOB I1
7 OBl © CTBO HACOB O 34 3 3.5

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIOMOHHAS OUOIOTUS 9 1 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OprauusMmbl ¥ OKpy Karolas cpeaa 5 1 bubmmorexa [IOK
p Py tas cpelt https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74



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

10 KJIACC
KosmuectBo
No 11/ Tema ypoka 4ACOB DJIeKTPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE
pecypchbl
Bcero
1 BHOOMA B CHCTEME HAYK 1 bubmmorexa LIOK https://m.edsoo0.ru/863e6122
https://m.edso0.ru/863e632a
Mertobl mo3HaHUs KUBOU Npupokl. [IpakTruueckas
2 pabota Ne 1 «/cronp30BaHKHE PA3IMYHBIX METO/IOB IPU 1 bubaunorexa [IOK https://m.edsoo.ru/863e6122
U3yYCHUHU OHOJIOTHUECKHX OOBEKTOB"
3 Buosornyeckue cuCTeMbl, MPOIECCH U UX U3YUCHUE 1 bubnunoreka LIOK https://m.edsoo.ru/863e6564
4 iﬁﬁﬂqecmﬁ cocTap ek, Boxa n MHHEpabHEIC 1 Bu6motexa LIOK https://m.edso0o.ru/863e674e
5 benku. CoctaB u cTpoeHUE OCITKOB. 1 bubaunorexa [IOK https://m.edsoo.ru/863e6b72
6 depMeHThI — OMOJOTHYECKUE KaTalIn3aToPhbI. 1 bubnunoreka [IOK https://m.edsoo.ru/863e6b72
7 Yraesoanl. JInnuasl 1 bubmorexa LIOK https://m.edso0.ru/863e6870
8 Hykneunosbie kuciotel. AT® 1 bubnunoreka [IOK https://m.edsoo.ru/863e6d5¢c
9 Heropis it METOEL H3YHEHUA KIETKH. KieTouHas 1 Bu6nmoreka IIOK https://m.eds00.ru/863e6e88
TEOpHUs
10 Kinetka xak 1ieinocTHas xuBas cucTeMa 1
CtpoeHue 5yKaprOTHIECKOW KieTKH. JlabopaTopHas
11 pabota Ne 1 «/3ydeHue CTpoeHHsI KIETOK PacTeHUH, 1 bubmmoreka [{OK https://m.edsoo.ru/863e6ff0
KMBOTHBIX, TPHOOB U OaKTEePHii IO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKPOIIPENapaTax M UX OIMHCAHHE
12 OOMeH BelecTB WK METaboIH3M bubmuoreka [OK https://m.edsoo.ru/863e766¢
13 dorocunaTe3. XeMOCHHTES bubmmorexa LIOK https://m.edsoo.ru/863e7c98
14 OHepreTuyeckuii 0OMeH bubmmnoreka LIOK https://m.edsoo.ru/863e7aae
15 Kusuenupii uicn kieTku. Jlencrue wetki. Mutos. 1 bubnuoreka IIOK https://m.edsoo.ru/863e7dc4

JlabopaTtopHnas pabora Ne 1 «HaGmronenne Mmuto3a B
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KJICTKaX KOHYMKA KOPCIIKa JIYKa Ha TOTOBBIX

MUKpOIpenapaTax
16 BuocunTes 6eika. Peakiuss MAaTPUYHOIO0 CHHTE3a bubmmorexa LIOK https://m.edsoo.ru/863e796e
17 Tpancsaius — GHocuHTe3 OCnKa bubmmorexa LIOK https://m.edsoo.ru/863e796e
18 HexeTounbie (OpMBI KH3HU — BUPYCHI bubnunoreka LIOK https://m.edsoo.ru/863e7540
19 DODMEL DATMEOKEHIS ODFAHHAMOR bubmmorexa LIOK https://m.edsoo.ru/863e81b6
PMELD P https://m.edso0.ru/863e831e
Meiios. K o No2 "
20 eHos | OHTpOILHAT pabota o Temy "Jleretine bubnuoreka [{OK https://m.edsoo.ru/863e7f4a
KIICTKH
OO0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KJICTOK.
0 . JIab 6ota Ne 3
21 TUTOAOTBOpEHIE. JiabopatopHad pabota 72 bubmmorexa LIOK https://m.edsoo.ru/863e81b6
«M3y4yeHne CTpOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenapaTax
22 WuauBuyanbHOE pa3BUTHE OPTaHU3MOB bubmorexka LIOK https://m.edsoo.ru/863e8436
I _
23 CHETHIE — HAYKa 0 HACHCHCTBCHHOCTH 1 bubmmorexa LIOK https://m.edsoo.ru/863e86f2
U3MEHYUBOCTH
0 .3
24 JArHOPHATOE CKPCILIHBAHHE. 3AKOH HE3ABHCHMOTO bubmmorexa LIOK https://m.edsoo.ru/863e89a4
HaCJIeI0BaHMsI TPU3HAKOB
25 3AKOHOMEPHOCTH HACEIOBAHH NPH3HAKOB. Bbu6muorexa IIOK https://m.edsoo.ru/863e8878
MOHOTHOPUIHOE CKPEIINBaHUE
CuenneHHoe HaclieZJoBaHUE TPU3HAKOB. JIJabopaTtopHast
6orta Ne 4 «U1 0
26 paboTa T2 % (VISYHCHHE pESyIIbTaTOR MOHOTHOPHAHOTO Bbu6mmoteka I{OK https://m.edso0.ru/863e8c60
U TUTHOPUTHOTO CKPEIIMBAHUS Y APO30(UIIBI HA
TOTOBBIX MHUKPOITpETiapaTaxy
r .H
27 CHETHIA TT071A. HACICHOBARHE NPHIHAKOB, bubmmorexa LIOK https://m.edsoo.ru/863e8c60
CIEIUIEHHBIX C ITOJIOM
H3menunBocTh. HeHacencTBeHHAsS H3MEHYHUBOCTb.
JlaGopatopHas pabota Ne 5. 3yuenue
28 bubmmorexa LIOK https://m.edsoo.ru/863e8efe

MOIM(PUKAIIMOHHON N3MEHYUBOCTH, TOCTPOCHUE
BApUAIIMOHHOTIO PAJIa U BApUAIMOHHOW KPUBON»
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Hacnencreennas uamenunBocth. JlabopaTopHas pabora

29 Ne 6. «AHanu3 myTanuid y Apo30(uiibl Ha TOTOBBIX 1 bubnrorexa LIOK https://m.edsoo.ru/863e8efe
MHKpOIIperapaTax»

30 I'enetnka yenoBeka 1 bubnmrorexa LIOK https://m.edsoo.ru/863e8d78

31 Kontposnbnas pabora Ne2 no teme «HacnenctBeHHOCTh 1
U U3MEHYHUBOCTH OPTaHH3MOBY

32 Cerekiust Kak HayKa U IpoIecc 1 bubmuoreka [IOK https://m.edsoo.ru/863e9214

33 MeTOREL ¥ JOCTIKCHIE CENCKIMHM PACTCHIH K 1 bubaunorexa [IOK https://m.edsoo.ru/863e9214
KMBOTHBIX. VITOroBast KOHTpOJIbHAsE paboTa

34 BuoTexHOI0THs KaK 0Tpacib MPOU3BOACTBA 1 bubnunorexa LIOK https://m.edsoo.ru/863e9336

OBILIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KJIACC

KosmuectBo
No 11/ Tema ypoka 4ACOB JJIeKTPOHHBbIE HU(PPOBBHIE 00pa3oBaTeIbHbIE
Beero pecypcbl

DBOIIOLKS ¥ METOJBI €€ H3YUEHUS bubmmorexa LIOK https://m.edsoo.ru/863ea20e
Hcropus pa3BUTHs MPEICTABICHUI 00 3BOIIOIHH bubnunoreka LIOK https://m.edsoo.ru/863e9570
MUKpO3BOJIIOIUS bubmmorexka LIOK https://m.edsoo.ru/863e9cle
[Momysisiiinst Kak JIeMeHTapHast eAMHKIA BHIA U

4 spooruy. Jlaboparopnas padora Ne 1 «CpaBHeHue 1 bubmmorexa LIOK https://m.edsoo.ru/863e99c6
BHUJIOB 110 MOP(OIIOTHUECKOMY KPUTEPHIO»

5 i]iﬁ(oyiie CHIIbI (ICMEHTAPHBIC (aKTOpLI) 1 bubmorexa LIOK https://m.edsoo.ru/863e9dad

6 EcrectBeHHbII 0TOOp U €ro GOpMBI 1 bubmuorexa LIOK https://m.edsoo.ru/863e9ed0
Pe3ynbraThl 3BOIONKN: TPUCTIOCOOIEHHOCTh

7 OPTaHH3MOB H BHA000pasoBanue. Jlaboparopras 1 Bu6nmoreka I{OK https://m.eds00.ru/863e9fde
pabota Ne 2 «Onrcanue mpucroco0IeHHOCTH
OopraHu3ma u e€ OTHOCHUTEILHOTO XapaKTepay

8 HamnpaBneHus ¥ yTH MaKpO3BOJIOLIUH 1 bubnunorexa [IOK https://m.edsoo.ru/863e9cle

9 HeoOpatumocTs 3BOIOIIUN 1

10 Hcropus )xu3HM Ha 3emile 1 METOABI €€ N3YUYEHUs 1

11 'umoTe3bl MPOUCXOXKACHUS KU3HH Ha 3eMIie 1 bubnmrorexa LIOK https://m.edsoo.ru/863ea5a6

12 Pa3Butue xu3Hu Ha 3emIie 1o 3paM U NeproaaM 1 bubnmnoreka LIOK https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaITbI YBOJIIOIIUH PACTUTEILHOTO U

13 KHBOTHOTO Mipa. Ipakririeckas pabota Ngul 1 bubmorexa LIOK https://m.edsoo.ru/863ea8bc
«M3y4yeHne UCKOMaeMbIX OCTATKOB PaCTEHHU 1
KMBOTHBIX B KOJIICKIIUIX)

14 CoBpeMeHHas CHCTeMa OPraHUYEeCKOTro MUpa 1 bubnmnoreka LIOK https://m.edsoo.ru/863ea48e

15 DBoITIONKS YeI0BeKa (aHTPOTIOreHE3) 1 bub6mmoreka [{OK https://m.edsoo.ru/863eac2c

16 JIBrokytue cuibl ((pakTophl) aHTPOIIOTCHE3A 1 bu6mmoreka IIOK https://m.edsoo.ru/863ead44
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17 OcHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA 1
18 j:jg}f:;:cme PACEL 1 [IPHPOAHEIC afatitatt 1 Bu6mmotexa LIOK https://m.edsoo.ru/863eaea?
19 PesepBHbIil ypok. O60011ICeHHE IO TeMe 1
«BO03HUKHOBEHHUE U Pa3BUTHE KU3HU Ha 3eMIIe»
20 DKoJIorus Kak HayKa 1
21 Cpenbl 00UTaHHS U 9KOJIOTHYECKHE (DaKTOPBI 1 bub6muoreka IIOK https://m.edsoo.ru/863eafec
Abuotnueckue pakropsl. Jlaboparopras padora Ne 3.
«Mopdooruueckne 0cOOCHHOCTH PaCcTCHUI U3
22 pa3HbIX MecT oOuTanus». JlaboparopHas padorta Ne 4. 1 bubaunorexa [IOK https://m.edsoo.ru/863eb10e
«BrusiHHE cBeTa Ha POCT U Pa3BUTHE YCPCHKOB
KoJIeyca»
23 buornueckue GpakTopbl 1 bubnunorexa LIOK https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH TTOITYJISIHH.
24 [IpakTuueckas padbora Ne 2 «Iloncy€r niaoTHoCTH 1
MONYJIALIMK Pa3HbIX BUIOB PACTEHUN»
25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 1 bubaunorexa IIOK https://m.edsoo.ru/863eb46a
26 DKOJIOTHUECKHE CHCTEMBI (IKOCHCTEMBI) 1 bubnunorexa [IOK https://m.edsoo.ru/863eb46a
97 OcHOBHEIE noxaﬁaTenH HKOCHCTEMBI. JKOJIOTHYECKHE 1 BuGmorexa LIOK https://m.edsoo.ru/863eb5fa
nupamuzpl. CBoiicTBa skocucteM. CyKieccus
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
30 Buocdepa — rmobanbHas 3xocucTemMa 3eMiu 1 bubnmnorexa LIOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMUS OHOCHEpBI 1 bubnuorexa [IOK https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B Onochepe 3emin 1
33 Cocyl1iecTBOBaHNE MPUPOJIBI U YETI0BEYECTBA 1 bubmoreka [{OK https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O6001menue remsl «Coo0l1iecTBa u 1
IKOJOTUYECKUE CUCTEMbBI»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.U., Aradonosa 1.b., 3axaposa
E.T., O0miecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHepHoe 001IEeCTBO

«I/I3,Z[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie»

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA
MeTtoauueckoe nocobue noAroToBICHO K n31aHHOMY B cooTBeTCTBUH ¢ PI'OC yueOHUKY
A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorusi. O6mast 6uonorusi.

10—11 kmaccel. ba3oBslii ypoBeHb

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://window.edu.ru/

http://http//www.ege.edu.ru/ru/

http://www.zavuch.ru



