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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMHM TEOPETUYECKYIO OCHOBY IS
onpeneneHusl MOAXO0A0B K (OPMUPOBAHUIO COJIEPKAHHUS Y4eOHOTO TMpeaMeTa
«buonorus» cocraBuiaM: KoHuenTyaneHble mnojoxenns DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIel, COJAEp)KaHUA, pe3ylbTaToB OOydeHUs U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBIMTYCKHHUKOB, IMOJOKEHHS 00 0OLINX LETsIX U
OPUHIMIAX, XapaKTepPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmiero oOpa3oBanusi B Poccuiickoit @Denepanuy, a TakKe TMOJOXKEHUI O
cnenuduke OMooruu, e€ 3Ha4YeHUH B MO3HAHUU JKUBOUM MPHUPOABI U 00ECIICUEHUHU
CYILLIECTBOBAHMS YeJIOBEUECKOro odmiectBa. CoOriacHO Ha3BaHHBIM IOJIOKEHHUSM,
ornpe/ereHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu Aa€T MpeACTaBICHHE O LEIIX, 00 oOmen
CTparerud OOydYeHUs, BOCHUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenenaseT o00s3aTenbHOE MPEIMETHOE
colepKaHUe, €ro CTPYKTypy, paclpenesieHue IO pa3iejaM M TeMmaw,
PEKOMEHIyEMYIO IOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOr0 Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH 00pa30BaTEIbHOTO
poluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroInXCsl.

B nporpamme 1o OHONOIMM TakXKe Y4YMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyueHuss B (POPMHpPOBAHMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIIHLHOM
NeSATEeIbHOCTH/YIEOHBIX JEHCTBUNM OOydYaloMMXCSd 10 OCBOCHMIO COJACpPIKAHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uonioruu (1011 kmaccel, 0a30BbIl YPOBEHb) peaqnu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Yy4YeHMHM OuWoOJIorMM, Oyiaroapsi 4yemy B HeEH
MIPOCMAaTPUBAETCSl  HAMpPaBICHHOCTh HA pa3BUTUE 3HAHWM, CBA3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAyYHOTO MHUPOBO33pEHUS, LIEHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOTO0 MBIIUIEHUS, TPEACTABICHUIN O 3J0POBOM
oOpa3e XHM3HM M OEpeKHBIM OTHOIIEHHEM K OKpY’Karollell MpUpOIHOU cpeje.
[ToaTOMy Hapsny ¢ M3y4eHHEM OO0IIeOMOTIOTHYECKUX TEOPHM, a TakKe 3HAHWM O
CTPOEHHUU >KMBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX TPOIECCOB B MpOrpamMMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJYYEHHBIX 3HAaHWM B MMOBCEIHEBHOM >KU3HU JUIsl PELICHUS MPUKIAIHBIX 33124, B
TOM 4YHCle: TPO(QUIAKTUKMA HACIEIACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
T€HETUYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHHUS AKOJIOTMYECKU
1[eJ1eCO00pa3HOro MOBEICHUS B OKpYy)Karolled NpUpPOJAHON Cpejie, aHaau3a
BIIMSHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOJHBIX M
HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHHE BHUMAHUS K MPUKJIAIHON HAIPABICHHOCTH
ydaeOHoro npeamMera «bruonorus» NpoaUKTOBAHO HEOOXOJAMMOCTBIO 0OecTieUeHUs



YCJIIOBHM JIJIsl pELIEHUSI OJJHOM M3 aKTyaJIbHBIX 33/a4 IIKOJIBHOIO OMOJIOTHYECKOTrO
oOpa3oBaHMs, KOTopas mpeamnosaraet (QopmupoBaHue Yy  oOyyaroumxcs
CIIOCOOHOCTH  aIaTUPOBATHCA K HW3MEHEHHUSM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpelnHero o0OIero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAyYHOM KapTHHE MHpa, paciiupsieT U o0oOIIaeT 3HaHUA O KHUBOW MpHpone, e€
OTJINYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOM OPraHU3allMM W JBOJIIOLHH, CO3MAET
yCIIOBUS  JJIsA:  TO3HAHWS  3aKOHOB  JKMBOW  MPUPOJIbI, (OPMHUPOBAHUSA
(YHKIMOHATBHOM TIPAMOTHOCTH, HABBIKOB 370pOBOTO M Oe3omacHoro ooOpasa
KHU3HU, KOJIOTHMYECKOTO MBIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEIIOBEKY.

Bonbiioe 3HaueHre OUOIOTUSI UMEET TAKXKE I PEUIEHUS] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oOmero oOpa3oBaHMs, COLMAIU3ALUU
oOyuaromuxcs. M3yuenue 6uonoruu odecrieynBaeT yciaoBus JUisl (POPMHUPOBAHUS
MHTEJUICKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M  WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET MHTErpaldyd OMOJOTMYECKHX 3HAHHWH C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJOKEHUS O MpEAHA3HAYEHHUU Y4YEOHOro mpeaMera
«buonorus» cocTaBWJIM OCHOBY Ui ONPEACIICHUS NOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJAEp)KaHUs, TMPEIACTABICHHOr0O B Iporpamme 1o
ounonoruu.

Otb60op coxepkanus ydebHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUN KYyJIbTypOCOOOpPAa3HOrO MOJAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOy4Yaroluecs: JOJDKHBl OCBOMTH 3HAHUS U YMEHHS, 3HAYUMBIC IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISIONIME aJeKBAaTHOE TOBEJACHUE
YyeJjloBeKa B OKpY’Karollel MPUPOAHOUN cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPAKTHUECKOM AesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHWUU
3aHUMAIOT JIEMEHTBI COAECPKaHUsI, KOTOPbIE CIy’KaT OCHOBOH Ui (OPMUPOBAHUS
MPEACTABIICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
[EHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpykTypupoBaHHE COIEpKaHUS y4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHU3ally U
ABOJIIOLMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHble TMHUU: «buonorus kak Hayka. Metozabl
HayyHOro mNo3HaHMs», «KieTka xak Ouonornueckas cucreMay, «OpraHusM Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasne OpraHMYECKOTO MHUPay,
«OBOJIOLMSA KUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYILINE UM 3aKOHOMEPHOCTHY.

Lenp usyuenus ywyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIUMHUCS  3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHUCTEM pa3HOIO0 paHra M NpUOOpeTEeHUE YMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS IS TPAMOTHBIX JIEMCTBHM B OTHOIIEHHH OOBEKTOB
’KUBOU MPUPOJIbI U PEILICHUS Pa3IUYHbIX )KU3HEHHBIX MPOOJIEM.

JocTikenue nenu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUNW O OHOJOTUYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
Uisl OPMUPOBAHUSL TPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOI'O MO3HAHMS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITHUSX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYarOIIMXCS TO3HABATENbHBIX, WHTEJUIEKTYalbHBIX U
TBOPUECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX pa3BUTUSA B
OMOJIOTUM HAy4YHBIX B3IJISAOB, UJEH M TMOAXOJOB K HM3YUYEHHIO >KMBBIX CHUCTEM
Pa3HOIO YpOBHSI OPTaHU3aLUY;

CTaHOBJEHHE Yy oOyyarommxcs oOmel KyiabTypbl, (YHKIUOHAJIbHOU
IPaMOTHOCTH, Pa3BUTUE YMEHHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MHUpa >KMBOW MPUPOJbI HA OCHOBAaHWUU 3HAHUWA W OMNbITA, MOJYYEHHBIX MpU
M3yYEeHUU OMOJIOTHH;

dopMupoBaHHEe y OOYYaIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOrMYECKUX 3HAHUM B MPAKTHUYECKOM JEATEIbHOCTU YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOIOICHUS] STUYECKUX
HOPM IIPU POBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUIN B TIOBCEAHEBHOM KM3HU IS
OLICHKH IOCJEICTBUI CBOEH AESATENbHOCTH 110 OTHOLLIEHUIO K OKPY’KaIOIIeH cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBAaHHWE U COONIOACHUE Mep NPODOUIAKTHKU
3a00JIeBaHU.

B cucreme cpennero oobmiero oOpaszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBJISETCS 00s3aTENbHBIM Y4EOHBIM MPEIMETOM, BXOJISAIIUM B
cocTaB NpeaMeTHOM o0aacTh « EcTecTBeHHO-HAayUHbIE IPEIMEThD.



Jlst m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHus
orBoauTCs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 xmacce — 34
yaca (1 gac B Hefento).



COIEPKAHUE OBYYEHMUA
10 KITACC

Tema 1. BuoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (pusiocoueit, ITUKOM, ICTETUKON U MPaBOM.
Pons Ouonorun B (HOpMUPOBAHHHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl T0O3HAaHUS KUBOUM IPUPOABI (HAOIIOECHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KilaccupuKalus, MOJACIUPOBaHUE, CTaTUCTHYEeCKas o0paboTka
JAHHBIX ).

JlemoHCTpanuu:

IToptpetsl: Y. lapsun, I'. Mennens, H. K. Konbios, [[x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOIBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

[Ipaktrnueckass paboraNe 1. «Mcmonbp3oBaHHWE pa3IMYHBIX METOAOB IpPHU
M3YYEHUHU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl U X OPraHU3AINS.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosioruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M X pa3HOOOpas3ue. YPOBHU OpPraHU3aIlUU OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAaHEBbIA, OPraHU3MEHHBIM, MOMYJSAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « Y POBHU OpTaHU3AIINT
YKUBOU MPUPOABD.

O6opynoBanue: Mojieab MoJiekysl JITHK.

Tema 3. XuMu4yeckuii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIETKA. XHUMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpO3JIEeMEeHThI. Boa 1 MuHepaibHbIE BEleCTBa.

OyHKIMM BOABI M MHUHEpalIbHBIX BenlecTB B KieTke. [logaep:kanue
OCMOTHUYECKOTO Oananca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnnmble U 3aMEHUMBIE aMUHOKHUCIIOTBl. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (TIepBUYHAsl, BTOpPUYHAs, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
(GyHKIIMH OEIKOB.

depmeHTHl — Ouosiormyeckue kartamuzatopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas crneuuduyHoctb. KodepmeHnTsl. ButamuHbl.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIFOKO3a, pubo3a MW JIe30KCHpH003a),



aucaxapuiel  (caxaposa, JakKTo3a) M [ojaucaxapuibpl (Kpaxmai, IJIMKOTEH,
LeJUTI0I103a). buonornyeckue GyHKIMH YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdonunuasl, crepounsl. ['mapoduIbHO-
runpodoOHble  cBoicTBa. buonormueckue ¢yHknum smnuaoB. CpaBHeHHE
YTJIEBOJ0B, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB SHEPTUHU.

Hykneunosesie xkucnorel: JIHK u PHK. Hykneoruasi — MoHOMEpHI
HyKJIenHOBbIX kucioT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkiun PHK.
Buasl PHK. AT®: ctpoenne u GyHKIIUH.

[utonorus — Hayka o kinetke. KineTtounas Teopust — mpuMep B3aUMOJICHCTBUS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIIETKU.

Knerka kak memoctHas >kuBasg cuctema. OOmIMe MpU3HAKH KIETOK:
3aMKHyTasi HapyxHasi meMOpana, monekyibsl JIHK kak reHeruueckuil ammapar,
CUCTEMa CHHTe3a Oellka.

Tunsl KIETOK: »JyKapuoTHuYecKas U MpokapuoTtuyeckas. (OcoOeHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTkd. KierouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >KUBOTHOU U
IrpUOHON KJIETKH.

I1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TVIMKOKAJIMKC, UX
¢ynkuu. [Inazmaruyeckas memOpaHa, e€ cBoiicTBa U (pyHKIuH. Lluronnasma u eé
opranouipl. OnHoMmemOpaHHbie opraHouabl kietku: OIIC, anmapar [Nonbmxu,
mn30coMbl.  [I0oyaBTOHOMHBIE OPraHOWIBI KIIETKHA: MHUTOXOHIPHUH, IUIACTHJBI.
[Ipoucxoxaenne MHUTOXOHIpUN u 1actun. Buasl mnactun. HememOpanHbIe
OpraHou/bl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, LEHTPUOJH, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOMIOB KJIETKU. BirroueHus.

Anpo — perynatropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapHuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnoOpT BELIECTB B KIIETKE.

JlemoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, /Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Hunarpammbl:  «PacripenenieHue  XMMHUYECKHX  DJIEMEHTOB B HEXKHMBOM
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IIPUPOAEY.

Tabmunpl u cxemsl: «llepuognueckas Tabiuua XMMHYECKHUX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyIbl BOJbD, «brnocunres 6enkay, « CTpoeHrne MOJIEKYIIbl Oenkay,
«Ctpoenue pepmentan, «Hykmnennosbie kucnotsl. JJTHK», «CTpoeHrne MoneKybl
AT®», «CTpoeHHE IYKapUOTHUYECKON KIETKN», «CTPOCHUE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKM», «CTpoeHrne NpOKapUOTHYECKOM KIETKN»,
«CtpoeHnue sapa KIETKn», « Y IIEBOAbD, «JIumuapm.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHWE JJIi MPOBENCHUS
HAOJIIO/IEHUH, W3MEpEeHul, SKCIEPUMEHTOB, MHKpPOIIpernapaThl pPAaCTUTENbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTH4YecKue padoThl:



Jlabopatopnas pabora Ne 1. «M3yueHume KaTaTUTUYECKOW aAKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WU KaTajla3bl)y.

JlaGopatopnas pabotra Ne 2. «M3yueHue cTpoeHHUs KIETOK pPACTEHUH,
KUBOTHBIX U OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpoOMpernapaTax M HX
OTHCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KIETKH.

OOMeH BeIecTB, WM MeTadoIM3M. ACCUMUIIAIINS (TUTACTHYECKUN OOMEH) U
JUCCUMUJIISIIUSL (SHEPreTUYeCKHii OOMEH) — JBE CTOPOHBI E€IUMHOr0 Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonu3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U reTepoTpodHbi. Poms dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUHN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3bpl  (orocuHTe3a. Peakium
dotocunteza. IpdexkTuBHOCTH PoTocuHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KU3HU
Ha 3emiie. BnusHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMICHUS! €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAaUEeHUE XEMOCHHTE3a s
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PacierieHue BeliecTB, BBIJCICHUE U
AKKyMYJUPOBAaHHE DJHEPrud B KJIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpOAHOE OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanus renermdyeckod uHpoOpManuu B KIETKe. [ €HETHMUECKUl KO W €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amuHOKHCIOT. Ponbs pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodaru. bonesnn pacTeHUN, >KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHonedpunura yenoseka (BMY) — Bo3Oynurens CIIN/a.

OOpatHasi ~ TpaHCKpHUMIMs,  peBepraza W  uHTerpasa.  [IpodmmakTrka
pactpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMUIA.

JleMoHCTpauuu:

[Toptpetsi: H. K. Konbios, JI. . UBanoBckuii, K. A. Tumupsizes.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MUTOXOHIPUS,
«JHepreTuyeckuit ooMen», «Ximopormiacty, «Dorocunres», «Ctpoenne JHK»,
«Ctpoenue u GyHKIIMOHUPOBaHHE TeHay, «CuHTe3 Oenkay, «['eHeTnaeckuit Kooy,
«Bupycoe», «bakrepuodarny, «Ctpoenue u xxu3HeHHbIA 1K Bupyca CIIN/]a,
0akrepuodaray, «Permmukarus [JJHK».

Oo0opynoBanue: moaenu-anmivkanuu «Yasoenue IHK u tpanckpunumsy,



«buocunres Oenkay», «CTpoeHHe KIETKU», Mojieib cTpykTypbl JJHK.

Tema 5. Pa3MHoOKeHUe U MHAUBUIYAJbHOE PA3BUTHE OPraHNU3MOB.

KierouHbli UK, WM SKU3HEHHBIM 1Mk KieTku. MHTepdaza u MUTO3.
[Tpomeccrl, mpoTekaromue B uHTepdase. Permkanus — peakmuss MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBI Habop — KapHOTHII.
JIMTITON THBIN M TalJIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTusl.
[{utonornuyeckue OCHOBBI Pa3MHOKEHUS WM  WHIWBUAYAIBHOTO  Pa3BUTHUSA
OpPraHn3MOB.

Henenne knetkn — muto3. Cragum murosza. [lpoueccsl, mpoucxonsiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOrMYECKUI CMBIC MUTO3A.

[Iporpammupyemasi TuO€Ib KIETKU — aromnTo3.

dopMbI pa3MHOKEHHsSI OPraHU3MOB: Oecroyioe U mosioBoe. Bubl 6ecmnosoro
pa3MHOXXEHUS: JIEJICHUE HAJIBOE, IIOYKOBAaHUWE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BEreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KJIOHHMPOBAHUE
OpPraHu3MOB, €r0 3HAYECHHE JJIS CEJICKIUU.

[TooBOE pa3sMHOKEHUE, €r0 OTIUYHS OT OECIIONIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOIAIINE HA CTagusX MeEWo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYEHUE MEWO03a.

['amerorenes — mnporecc oOpa3oBaHUSA IOJOBBIX KIJIETOK Yy >KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SIMYHUKA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30uj, SHIEKIETKa) — CIepMaTOreHe3 M OBOTEHE3.
OcoOeHHOCTH CTpPOEHHUsl SHILEKIETOK W CclepMaro3ouioB. OII0J0TBOpPEHHUE.
[TapTenorenes.

WunuBuayanbHOe  pa3BUTHE  (OHTOreHe3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). DTtanbl SMOPHOHAIBLHOTO Pa3BUTHUS Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOsieHne, racTpysiius, opranorere3. IloctaomOpuoHambHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIIBHOTO Pa3BUTHS: MPsSMOE, HempsiMoe (JTWYMHOYHOE). BnusHue

Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIAEHHBIC
YPOZCTBA.

Poct u pa3Butue pacteHuil. OHTOreHEe3 LIBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdemoHcTpanmu:

Tabmuubr u cxeMbl: «DOpMBI Pa3MHOXKEHHS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK»,
«Crtpoenune xpomocoMbl», «Kimerounslii mukin», «Pemukanus JTHK», «Mwuto3y,
«Menos», «IIpsamoe u HenpsaMoe pa3BUTHEY, «] aMEeTOTeHe3 y MIIEKOIUTAOIINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHUKPOIIPENAPATHI «CriepMaTo30u1bl
MJICKOITUTAIOLIETO», «SUIEKIIETKa MIIEKONUTAIOWEro», «KapnokuHe3 B KIIeTKax
KOpEIIKa JIyKa», MarHuTHas MOJEJIb-allUInKauns «JleneHne KIEeTKW», MOJIEIb



JHK, monens Metada3HON XPOMOCOMBI.

JlabopaTtopHble U NpakTHYeCKue padoThI:

JlaGoparopuas pabora Ne 3. «HabGmrogeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabGopaTopuass pabora Ne 4. «/3ydeHwe CTpOCHHS TIOJOBBIX KIETOK Ha
FOTOBBIX MUKpOTIpPENapaTaxy.

Tema 6. HaciieacTBEHHOCTh M HI3MEHYUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKA. Ponb nuTonoruun
U SMOpHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poOCCHUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeETOoJbl TEHETHUKH (THOPHI0JIOTMYCCKUM,
IIUTOTCHETUYECKUHN, MOJCKYIIpHO-TeHeTHYeCKU). (OCHOBHBIE T'€HETHYECKHE
noHATHs. ['eHeTHUecKas CUMBOJIMKA, UCTIOIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAacjeJ0BaHusl MPU3HAKOB, YCTaHOBJICHHBIC I'. MeHaemnem.
MoHorubpuHoe CKpeluBaHue. 3aKOH €JuHO-00pa3usi THOPUIIOB IEPBOTO
nokoJjieHus. IlpaBuwio JOMUHHMpPOBaHMS. 3aKOH pacHICIUICHUS MPU3HAKOB.
I'uniores3a uynctoThl raMeT. [loTHOE U HEMOJIHOE IOMUHHUPOBAHUE.

JqurubpuaHoe  CKpenluBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCleOBaHMS
npu3HaKkoB.  llUTOreHeTHMYEeCKHEe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUA.
AHanu3upymolee ckpenmBanue. Mcrnoap30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS
JUIS1 OTIPENIeSICHUsI TEHOTUIIA OCOOU.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLICTUICHHOMY HAacCJICJIOBaHMIO T'eHOB. HapyIlieHue clerieHusi TeHOB B pe3yJibTaTe
KPOCCHHTOBEpa.

XpoMocoMHas TEOpHs HACJIEICTBEHHOCTH. | e HeTUUEeCKHE KapThI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHre mojia. AyTOCOMBI U TMOJIOBBIC
XpoMOCOMBI. ['omMoramMeTrHele W rereporaMeTHble oOpraHusMbl. HacnepoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHAclHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHUKA
MOAN(UKAIIMOHHON M3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapHAIlMOHHAS KPUBas.
Hopma peakuuum npusHaka. KomndecTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacnenctBennasi, wiM TE€HOTHUIIUYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJOBOM Mpolecc — OCHOBA KOMOMHATHBHOM
M3MEHYMBOCTH. MyTarimoHHasi N3MEHINBOCTh. Kiaccudukarus MyTaIuii: reHHEBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NpuUrHbl MyTaliuid. MyTtareHHubie (GakTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BHesinepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIU3HEI[OBRIM, [IMTONCHETUUCCKUM, OMOXUMHUYCCKHIA,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONPENICIICHHE TE€HOTHIIA!
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[[P-ananu3a. HacnencrBenHble 3a00J€BaHUS YENOBEKAa: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHOUN MpPEeIpacioIoKeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TeHepaTuBHbIE MyTanuu. CTBOJIOBbIE KIIETKH. [IpuHIMIIBI
3I0pOBOTr0 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHUYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUIIMHCKON
TCHETHKHU B MPEJAOTBPAIEHUH U JICUEHUN TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuupt u  cxembl:  «MoOHOTHUOpUIHOE  CKpEIIMBAaHUE U €r0
HUTOTCHETUYECKAsT OCHOBAa», «3aKOH PACIICIUIEHUS M €ro IUTONeHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpemrBaHUEY,
«IuTonoruueckue OCHOBBI JTUTHOPHTHOTO CKPEILIUBAHUSY, «Meio3sy,
«B3auMojielicTBUEe  aIENbHBIX TE€HOB», «l'€HEeTMYEeCKHe KapThl PACTECHH,
’KUBOTHBIX MU 4eJIOBeKa», «['eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUIEHHOTO C mnosiom», «KapuoTtumbl YeloBeKa UM KUBOTHBIX», «Bumbl
U3MEHUYMBOCTHY, «MoauduKaonHas U3MEHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUUBOCTD.

OO6opynoBaHue: MoOJEIU-aNIuIuKauu  «MOHOTHOPUTHOE —CKPEIIMBAHUE,
«Hemnonnoe npomuHupoBaHue», «duruOpuanoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3oduna» (Hopma, MmyTanuu
(OpMBI KPBUIBEB U OKPACKH TeTa), repOapuii «I'opox moceBHOIN.

JlaGopaTopHble 1 NpaKTHYeCKue padoThl:

JlabopaTtopHas pabota Ne 5. «M3yuenue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopnas pabota Ne 6. «3yuenne MoanhuKaIMOHHON N3MEHUYNBOCTH,
ITIOCTPOECHUE BAPHUALIMOHHOTO Psiia M BApUALIMOHHOW KPUBOMY.

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpENapaTax».

[Mpaktuyeckass pabora Ne 2. «CocraBieHHE U aHaJM3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMpoUecC. 3apOKICHHUE CEIEKUUH U JTOMECTHKALHS.
Yyenue H. UW. BaBumoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOT000pas3us
KyJIbTYpHBIX pacTeHui. LIeHTpbl NPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYATbHBINA OTOOPHI B
CEJIEKIIMM pPACcTEHWHA M KUBOTHBIX. OIleHKa 3KcTepbepa. bimM3kopoACTBEHHOE
CKpeluBaHue — HWHOpuauHTr. Yucras jguauss. CKpelnMBaHUE YHUCTBIX JHWHUM.
I'ereposuc, wnu rubpunHas cuiia. HepoJacTBEHHOE CKpelIMBaHUE — ayTOPHJIUHT.
Otnanénnas rtubpuguzanus u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes H
MOJIyYEHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEKIMUM pAaCTeHUHl, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomoOmHanTHo JIHK wu Tpancrennsix opranusmoB. Kretounas
uHxeHepus. Kietounsle KylbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okosiornyeckrue M dtuyeckue  npobnembl. MO  —  reHeTuuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuipl U cxeMbl: KapTta «LleHTpbl MPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanénnas ruopunuzanus», «Padotel akagemuka M. @. MBanosay,
«Jlomumnounus», «OO0BeKTH OuoTexHONOTHNY, «KileTouHbie KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U mepeHoC TeHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKU TUI0JIOB U KOPHETUIOAOB JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYeCKue padoThI:

OKkckypcusi«OCHOBHBIE METOABI WU JOCTHDKEHMSI CEJIEKUMU PAcTeHUl |
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO hepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3S5ICTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOPUU. OBOJIIOIMOHHAS
Teopus U €€ MecTo B OHOJOrHH. BiusHue 3BOJIOIMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBuzerensctBa  HBOMIONUU. [laleOHTOIOTHYECKHE:  ITOCIEN0BATEIBHOCTD
HOSIBJIGHUS BUJOB B TAJICOHTOJIOIMYECKON JIETONHUCH, IEPEXOAHBIE (POPMBIL.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iuyusi SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTEH y BCeX
OpraHU3MOB.

OomonnonHas teopus Y. JlapBuna. lIpeanochuikM  BO3HUKHOBEHUSA
JapBUHMU3Ma. J[BWXKyllMe CHJIbI 3BOJIONUU BUJIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPU OIPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHYMBOCT,
O0opb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust sBomonuu (CTI) n €€ OCHOBHBIE MOTOKEHUS.

MuxkposBosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLHUN.

JBrkymue cuiibl ((pakTopbl) PBOJIONHMKM BUAOB B IpHUpoae. MyTallmoOHHBIN
Opolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lOmMynsiiMOHHBIE BOJHBI U Jpeid
reHoB. M30s1us 1 MUTrpanus.

EctecTBeHHbII 0TOOp — HampaBisitonMii  (gakrtop 3Bojouud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ylbTaT 3Bomonuu. llpumeps
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(03bl U UIMO-aJanTallUU.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, 3K0JIOrHIECKOoe.

MakposBomonusi. PopMbl  HBONIONMHU:  (uUileTUYECKas, JMBEpreHTHas,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh 3BONIOLUN.

[IporucxoxieHne OT HeCleUUaTM3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anrsa. AJanTUBHAS paguarus.

JdemMoHcTpanmu:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabmuiel u cxembl: «Pa3BuTHE OpraHMYEeCcKOro MUpa Ha 3eMiie», «3apoIbIIr

MO3BOHOYHBIX  KHUBOTHBIX»,  «Apxeomntepukcy, «Dopmbel  OOpbOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOroo06pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtarmonHas

U3MEHUYUBOCTB», «ApoMopdo3bl», «Uanmoamantammum», «OO0IIas IereHepanus»,
«/IBmxymme cuiel 3Bosronun», «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay, «bopb0a 3a cymiecTBoBaHue», «lIprcnocO0I€HHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHIECKOE BU000PA30BAHUEY.

O6opynoBaHuE: KOJUICKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMH OKPACKH,
Ha0Op IJIOJOB U ceMsH, KoJulekiusi «lIpumepbl 3alllUTHBIX MNPUCTIOCOONCHUN Y
KUBOTHBIX», MOJIe’b «OCHOBHBIEC HApPaBJICHUS ABOJIOLMNY, 00bEMHAS MOJCIb
«CTpoeHue TOJI0BHOTO MO3Ta TO3BOHOYHBIX.

buoreorpadguueckas kapra wMupa, Koiekius «DopMbl COXPaHHOCTH
HCKOIAEMBbIX JKMBOTHBIX M pacTeHul», Mojenb ammumkanus «llepekpéct
XpOMOCOM», BIaxHble Impenaparbl «Pa3Butue Hacexkomoro», «PasButue
JSATYHIKWY, MUKponpenapar «Jlpo3oduna» (Hopma, MyTarud GOpMbI KPHUILEB U
OKpacKu TeJja).

JlaGopaTopHble U NpaKTHYecKue padoThbl:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB IO MOPGOIOTHUECKOMY
KPUTEPHIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucnocoOJEHHOCTU OpraHu3Ma U
€€ OTHOCHUTEIIBHOIO XapAKTEPA.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU HA 3emute.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HaydHble THUIOTE3bI
BO3HUKHOBEHUSI JKM3HM Ha 3emJje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
ABOJIIONMSI. AOMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKHUX.
DKCNEPUMEHTAIBHOE TTOATBEPKICHUE XUMUUECKOW ABOIIOIMKA. HavanbHbIe STarbl
ouonornueckoi sBomronuu. ['mnoreza PHK-mupa. @opmupoBanne memOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M WX SBOJIIOLHS.
dopMHUpOBaHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie mo spam U nepuogaM. Karapxen. Apxeickas u
npotepo3oiickas Hpbl. [laneos3oiickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPIOBUKCKUH, CHITYPUUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUIM, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMKA PACTUTEIBHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u
XKUBOTHBIX. [l0siBIIEHHE, pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHpa KaK OTpaKkeHHE »3Borouud. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YesIoBEKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoacTBa u
pa3INyUsl YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (dakTopel)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb M  €CTECTBEHHBIM 0TOOp. OOIecTBeHHbI 00pa3 KU3HHU,
W3rOTOBJICHHE OPYIUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONMUTEKH, YeIoBeK
yMenbi, YemoBek npsAMoOxoasmmi, YemoBek HeaHIepTanbCKulM, YenoBek
pazymHblii. Haxolku HCKONaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHMs, 00JacTb
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckue packl. OCHOBHBbIE  OOJBIIME  pachl:  €BPONECOM]IHAA
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHas  (PKBaTOpHAJIbHAsI),  MOHIOJIOU]IHAS
(a3uarcko-amepukaHckasi).  UepTsl  IPUCHOCOOJEHHOCTH  NPEACTABUTENICH
YEJIOBEUECKUX pac K YCJIOBUSM CYIIECTBOBaHUA. ENMHCTBO 4eIOBEYECKHX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl n cxemsl: «Bo3aumkHoBeHHEe COTHEYHON CHCTEMbI», «Pa3BuThe
opraHuyeckoro  mupa», «PacturenbHas  kieTtka», <« KuBOTHasg  KJIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMeHHas CHCTEMa OpPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI'0 4YeJOBEKa», «JlpeBHenmue moam», «peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue pacoh».

O6opynoBanue:  mymsku — «lIpoucxoxaenue — yenoBeka»  (OFOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTaliblla, KPOMAHBOHIIA), CJENKU WIU
U300pKEHHUS KAaMEHHBIX OpYJIud MEepBOOBITHOTO YeJOBEKa (KaMHU-YOIIEpPHI,
pyOuna, ckpebna), TEOXpOHOJOTHYEcKas Tabnmuia, KoJleKuus «DopMbl
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie 1 NpaKkTH4YecKue padoThbl:

[Tpaktuueckast padota Ne 1. «M3yyeHue MCKOMAEMbIX OCTATKOB PacTeHUU U
KUBOTHBIX B KOJIJICKIIUSX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€el).

Tema 3. Oprann3mbl 1 OKpPYKalOIAs cpeaa.

OKOJIOTHS KaK HayKa. 3aJlayd U pa3/ielibl SKOJIOruU. MeToabl 3KOJIOTHYECKUX
UCCIIET0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, MOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Okonorudeckue ¢akropel. Kiaccudukamus -skonoruyeckux (HakTopos:
abuoTHYecKre, OMOTMYECKHME M aHTPOIOTEHHbIE. JlelcTBHE HSKOJIOTMUYECKHUX
(pakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue (bakTopBhL. Buner OMOTHUYECKUX B3aUMOJCHUCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomneparus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HaueHHE OHWOTHYECKUX B3aUMOJEWCTBHM IS CYLIECTBOBAHUSA
OpPraHU3MOB B IPUPOJIHBIX COOOILIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyasiuuu. OCHOBHBIE IIOKAa3aTEIH
NOMYJISALMU: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTB, IPUPOCT,
Murpanys. JlmHaMuKa 4uCI€HHOCTH MOIMYJISILUU U €€ PeryIsaiusl.

JlemoHCTpauuu:

[Toptpetsi: A. 'ym6onbar, K. ®@. Pynbe, O. ['ekkens.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUA
opranuzmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YUCJIIEHHOCTU NONYJSUUU UHDY30puu-TyPenbkn», «Iluniesbie nenm».

JlaGopaTopHble M NpaKTH4YecKHe padoThbI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KOJIEyCa.

[Tpaktuueckas padora Ne 2. «I[loacu€r mI0THOCTH MOMYJISIIIUN pa3HBIX BUOB
pACTEHUIN.

Tema 4. CooduiecTBa U IKOJIOrHYECKHE CHCTEMBbI.

Coo0miecTBOo opraHuzMoB — OuoieHo3. CTpyKTyphsl OHMOIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAS, Tpoduueckas (mumieBas). Buabsl-momuHantel. CBsi3M B
OHoIIEHO3E.

DKOJIOTMUECKHE CHUCTeMBbI (3Kocuctembl). llonstue 00 »sKocucreme u
ouoreoneHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (muIieBbie) YPOBHM SKOCHUCTeMbl. [luieBble LEMH U CETH.
OcHOBHBIE TIOKa3aTeNu SKOCHUCTEMbI: OuMoMacca, MPOIYKUIUA. IKOJOTUYECKUE
nupamMubl: TPOIYKUHUU, YHCICHHOCTH, OunomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. CyKIEecCHs..

[IpupogHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
WJIM IIHPOKOJIMCTBEHHOIO JIeCa.

AHTpOTIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruyeckoe v X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH dKocucTeM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB U CTpyKTypa
ouocdepnl. JXKuboe BemectBo U ero ¢GyHkmuu. OcobeHHocTH Ouochepbl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaMHuecKkoe paBHOBecME U oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriaepoja,
azota). 30HATbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpPOIIOreHHbIE U3MEHEHUST B Ouocdepe.
['mo0OanbHbIE 3KOJIOTHUECKHE IPOOIEMBI.

CocyiecTBoBaHue IPUPOJIBI u YeJI0BEYECTRA. CoxpaHneHnue
O0Mopa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA paliMOHAILHOTO
yIOpaBleHUs TPUPOAHBIMU pecypcaMd M HUX HCHoNb3oBaHue. JlOCTIKEeHuUs
OMOJIOTHUY U OXpaHa MPUPOJIbI.

JlemoHCcTpaumu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxembl: «[lumeBpie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nutanusy, «IKOJIOTHYECKAs MUPaAMHUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICUCTBUS HA MNPUPOAY», «BaxHelmne HMCTOYHUKHU
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOi», «[louBa — BaykHeHIash COCTaBIISIONIAS
ouocdepo», «DakTopel nerpaganuu nousy», «llapHukoBbiit 3PdekT», «DaKkTopbl
PaIMOaKTUBHOIO 3arpsisHeHUst Ouochepnl», «OOmas cTpykTypa Ouocheps,
«PacnipocTpanenue Ku3HH B Ouochepe», «O30HOBBIM dKpaH OHOCheph»,
«KpyroBopot yraepoza B 6uocepe», «kKpyroBopot azota B mpupoe».

O6opynoBanue: Mojeab-anIuMKaIus « TUnmudHbie OUOIIEHO3BD», TepOapuii
«PacTtutenbHble coodiiecTBay, Koymekuuu «buoreHosy, «Bpenurenu BaxxHEUIINX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYp», TepOapuui W KOJUJICKIMU pACTeHHAd U
KUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM IKOJIOTHYECKUM TPyMIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoii ®eneparuu, U300paKeHUS OXpaHSIEMbIX BHJIOB
pacTeHU U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHNMA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K peE3ysbTaram
OCBOCHMSI  OOydYarOUUMHUCS MPOTpaMM  CpeaHero  obmiero  0oOpa3oBaHMS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIHTATOB OCBOCHHUS NpeaMeTa «bHOJOorus»
BBIJICTICHBI CJIEIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOMIMMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUN pa3BUTUS OHOJIOTHYECKOIO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS B CBOECH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAaHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HAJIMYUE OSKOJOTMYECKOI0  IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YNBTATHl OCBOCHUS MpeaMeTa «bHOJIOrus» TOCTUTarOTCs B
€IMHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JACSATEILHOCTH B COOTBETCTBUHU C
TPAAUIUOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMUA, UCTOPUUYECKUMHU U JYX OBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE IpaBUJIaMH M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIlECCaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHHUS H
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW MO3WIMU JIMYHOCTH, IMATPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOT'O0 YBa)XKCHHUS, OCPEKHOTO OTHOMICHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAUIHASIM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOSIE U
OKPYKaroIIEH cpele.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
ONBITA U OMbITA JIEATEIBHOCTH B MPOLECCE PEATM3AMU OCHOBHBIX HAIPABJICHUM
BOCIIUTATEJILHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCKOro BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaOIIEeT0oCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)XKCHHE
3aKOHA U MIPaBOIMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HUIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESITENBHOCTH;

2) NIATPUOTHYECKOr0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHMCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]
Ponunon, ropmoctu 3a cBOoM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACJIEAHIO U MaMSTHUKAM HPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJT POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWMH, TOHUMAaHUS 3HAUYCHUS OWOJIOTMM B TO3HAHUM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00I1IeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)K€HHIO M 3ammute (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYyXOBHBIX LIECHHOCTEW POCCUIICKOTO HAPOIa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOMM POAUTEISAM, CO3/IAaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEUHOM JKWU3HU B COOTBETCTBHUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢CTeTU4eCKOr0 BOCITUTAHUS

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAs ICTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHUAAX HMCKYCCTBa, CTPEMIICHUE
IPOSIBIISATh KAUECTBA TBOPUECKOM JINYHOCTH;

5) ¢u3n4ecKOro BOCHUTAHHUS, (POPMHMPOBAHHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

MOHMMAHUE W peanu3amusi 3I0pOBOro H Oe3omacHOro obpasza KH3HU
(3mopoBOE  TUTaHWE, COOJIIOJCHHE TUCMEHWYECKHX TMPaBWI WU HOPM,
COQIaHCUPOBAHHBIN pPEXKUM 3aHATHUH U OTAbIXa, peryisipHas (dusndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE I1EHHOCTU TpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HENPUSITUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPyI0BOI0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYyAOJt00ue;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K Pa3IMuHbIM cdepaMm MnpodhecCHuOHANbHON JESTEIHHOCTU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oynaymiel mnpodeccur U peaTn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOTHYECKOr0 BOCIIUTAHMSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS DKOJOTUUECKON KyJIbTYpbl: MPUOOPETECHUE OIMbITA
MJAHUPOBAHMUS TIOCTYNIKOB U OLEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKarOIIEH CPEIbI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MpOoOJeM W IMyTed HuX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MpPU U3YYEHUU OUOJIOTHH
3HAHUSA W YMEHUsI TIpU pelIeHUH NpoOJjeM, CBS3aHHBIX C palMOHAIBHBIM
MPUPOJIONIONIL30BaHUEM  (COOMIOZIEHME TpaBWUJI  TOBEACHUS B MPUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE pPABHOBECHUS B SKOCHCTEMAax, OXpPaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);



AKTUBHOE  HENPUATUE JCUCTBHM, NPUHOCAIIMX BpEd  OKPYXKaroUEen
MPUPOTHON Cpejie, YMEHHE IPOTHO3UPOBATh HEOJIATOMPUSTHBIC JKOJOTUYECKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUIN U MPENOTBpALIATh UX;

HaJIMYue Pa3BUTOTO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COIMATBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW ACATEIbHOCTH IKOJIOTUUECKOM
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JMajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYphl Kak CpeCTBa
B3aMMO/JICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUPA;

NOHUMAaHUE Ccrnenu@uKku OUOJIOTUM KaK HayKd, OCO3HaHUs €€ poJu B
(GbopMHpPOBaHMN PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEJCTABICHUS 00 OKPYXaloIlleM MHpPE KaK O €IMHCTBE IMPHUPOJIbI, YeJOBEKa U
o011ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU mpolaeM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUIsI COBPEMEHHOM IMBWJIM3AIUU:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE IMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaTb PECypCHble  MpPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEH BhIXOJIa U3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJieM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHOJIOTHYECKUX 3HAHUN B LEJIX
MOBBIIIIEHUS  OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KakK
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPAaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJB30BaTh TOJIydaeMble 3HaHMS [JIs1 aHajiu3a |
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO0 MUpa M MPOUCXOMSIINX B HEM U3MEHEHUH,
yMEHUE JenaTh OOOCHOBAaHHBIC 3aKJIIOYEHHUsS Ha OCHOBE HAy4dHbIX (DAKTOB H
HMMEIOLIUXCS JAHHBIX C LEJIbI0 MOJYyUYEeHUS] JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus MpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AESTEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPephIBHOMY  00pa3oBaHUIO |
caM000pa3oBaHnI0, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HaHWM MO OWOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3Ha4YMMble i1  (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
HCTIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOoIliecc,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
UccleoBaHue,  HaOMIOJIeHHe,  HW3MEpPEHUEe, OKCHEPUMEHT U JIPYTUX),
YHUBEpCaJIbHbIE Yy4YeOHBIC JEWUCTBUSI (MO3HABATEIbHBIE, KOMMYHUKATUBHEIEC,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥  COLIMAJIBHOM KOMIETEHUMH OOy4YaroluXcsi, CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCLHUTIIIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS WM  YHUBEpCaJbHbIE Yy4YeOHbIE JCHCTBUS B
ITI03HABATEIIbHOW U COLUAIIBHOW MPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTPAMMbl CpPEIHEr0 OOIIEero
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AEeUCTBUSIMM:

1)0a30Bble JJOrHYeCKue JeHCTBUS:

CaMOCTOSITeTbHO  (OpMyIMpOBaTh U aKTyaJIM3UpOBaTH  MIPoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3za, cuHTE3a, CpaBHEHUS, KiiacCudUKaUK, 0000IIEHUS ), PACKPBIBATh CMBICII
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBAThH
CBSI3U C IPYTUMH MOHSATUSAMH );

OTpEeNeNATh 1N JACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JTOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DaKTOB W SIBJICHHIA
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE PaCCyXJCHUS (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
aQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpencTBa TUISt peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H U OTHOIICHUA B M3Y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  PA3HOTO  pOJA,  BBIABIEHHBIX B Pa3IMYHBIX
WH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThIBaTh IUIAaH PEUICHHs] MPOOJIEMBbI ¢ YYETOM aHajIn3a MUMEIOIIUXCS
MaTepUalbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATENBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU IOCIIEICTBUN AESITEIbHOCTH;

KOODJAWHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBUSIX  PEalbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBILUICHUE IIPU PELICHNUN )KU3HEHHBIX IPOOIIEM.

2)0a30BbIe HCCIEA0BATEIbCKHIE AeiiCTBUSI:

BJIa/I€Th HaBbIKAMU Y4eOHO-HCCIIEN0BATENBCKON U IPOEKTHON J1EATEIbHOCTH,
HaBbIKAMM  pa3peuieHusi MpoOieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IMOUCKY METOJIOB PEIIEHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEIATEIBHOCTH IO MOJYYEHHUIO HOBOIO
3HAHUS, €ro HHTEpPHpPETALMH, MNPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B YYEOHBIX
CUTYaLMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUIl MBILUIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTb U (HOPMYNIHpPOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh NPUYMHHO-CIICACTBEHHbIE CBSA3M M aKTyaJlU3UpOBaTh 3ajauvy,
BBIIBUTaTh TUINOTE3y €€ pEeIICHUs, HAXOAUTh apryMEeHThl AJid JOKa3aTelbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapAMETPbl U KPUTEPHUH PELLICHMUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILIGHKY HOBBIM CHUTyallMsiM, OLEHUBATh NPHOOPETEHHBINA OIBIT;

OCYUIIECTBJISTh 1I€JICHANPABICHHBIA MOMCK MEPEHOoca CPEACTB M CHOCOOOB
neicTBUs B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEJECATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUTMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, TONYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) padora ¢ undgopmanueii:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX UHPOpPMAIUH (TEKCTe Y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B MHTepHeTe), aHaIM3HpPOBAThH



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM Mpe/CTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENNPOTHUBOPEUYNBOCTH;

dbopMynupoBaTh 3aMpoOChl U MPUMEHATH PA3IMYHbIE METOJBI MPHU MOUCKE U
otOope Ouosornyeckoil nHMOpMauu, HEOOXOAUMOM ISl BBHITIOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIi, COBEPLIEHCTBOBATh KYJbTYPY aKTUBHOI'O MCIIOJIb30BAHUS PA3ITHMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBAa Ipu padbore ¢
Ouonornyeckod MHPOpMALMEl: MNPUMEHATb XUMUYECKHE, (U3HUECKHE U
MaTeMaTUYeCKUe 3HAaKM U CUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJIAJE€Th  HABbIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH()OpMATMOHHON 0€301TaCHOCTH JIMYHOCTH.

OgilaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHM € CTBUSIMU:

1)o0menue:

OCYILIECTBISATh KOMMYHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATb
B JMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYXJIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEIHLHO BBINOJHEHUS MpeIIaraeéMoin
3aJlauM, YYUTHIBATb MHTEPECHl U COTIACOBAHHOCTH MO3MUIMM APYTUX YYaCTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOIIEHHUS, MOHUMAaTh 3HAaYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYAaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMM OOIEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpEeHUs IPYruX JIIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOppeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SA3BIKOBBIX CPE/ICTB.

2)COBMECTHAS 1eSITeJIbHOCTD:

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaIbHOU
pabOThI IPH PEIIEHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IpPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJEHCTBUS MPU pellICeHUH yueOHOH 3a1auu;

BBIOMpPATh TEMAaTHUKy M METO/Abl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)JA0To YjeHa KOJJIEKTHBA;



MPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHW30BbIBaTH U
KOOPJIMHUPOBATh JAEHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JCUCTBHUM,
pacupenensiaTb poiaud ¢ Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYAaCTHUKA KOMAaHJbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHHMBATh WJAEHU C TO3HWIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJACHHE B PA3JIUYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJIbLHBIMHU PeryIsiTUBHBIMH 1eHiCTBUSIMU:

1)camoopranusanms:

UCIIOJIB30BaTh OMOJIOTMUECKWE 3HAHWS JJI1 BBISBICHUS TPOOJEM U HUX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHUU II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JIEMCTBUSX M IOCTYIIKAX IO OTHOILICHUIO K KUBOM MHPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MMO3HABATEIBHYIO NESATEIbHOCTD, BBIABIISATH
po0eMbl, CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3aJja4ll B 00pa30BaTEIbHON
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TpoOJieMbl € Y4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUMH;

JIaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pactMpsTh paMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBIICHUIO IIUPOKOW HPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOW OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BIAJCTh HABBIKAMH  TO3HABATENbHONW  pediaeKcMH KaKk  OCO3HAHUS
COBEpIIAEMBIX JECUCTBUM U MBICIUTEIbHBIX IPOLIECCOB, HMX PE3YyJIbTATOB U
OCHOBAHUM, MCIIOIL30BaTh MPUEMBI pedIECKCUHU Il OLICHKU CUTYyalliu, BbIOOpa
BEPHOI'0 PELICHHUS;

YMETh OLICHUBaTh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHIKCHUIO;



NpUHUMATh MOTHBBI M apryMEHThl JPYrUX @pH aHalIu3€ pe3yJIbTaToB
NEeSITENbHOCTH;

3)npuHsaTHE ce0s1 M IPYrUX:

NpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYyTUX TMpPH aHaJUu3e pe3yJIbTaToB
JIESITEIIbHOCTH;

MPU3HABATh CBOE TPABO U MPABO APYTUX HA OITHOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU JIPYTOT0 YeIoBeKa.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaThl OcBOeHHs mporpammbl COO mo Ouojoruum Ha
0a30BOM ypOBHE BKJIIOUAIOT creruduueckue s yaeOHoro npeamera «buomorus»
Hay4yHbIE€ 3HAaHUS, YMEHHS U CIOCOOBI AEUCTBUN MO OCBOCHMIO, HUHTEPIPETALIMU U
peoOpa30BaHUIO 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYalHsIX, a TAKKE B pPeaJbHBIX
KU3HEHHBIX CUTyallUsiX, CBSI3aHHBIX c Ouosiornedl. B mporpamme mnpenmMeTHbie
pe3yJIbTaThl MPEICTaBICHBI IO roJaM 00yUYeHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyUYHOTO
3HaHUS ECTECTBEHHbIX HAayK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPAa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUs )KU3HEHHBIX 33/1a4;

YMEHUE PACKPBIBATH COJAEpkKaHUE OUOJOTMYECKUX TEPMUHOB M MOHSATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3m (0OMEH BEIISCTB M IPEBpAICHHE
SHEPruM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBasl OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHUE;

yMEHHE H3/araThb OWOJIOTMYECKHE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTPAJbHAs JOrMa MOJEKyJIsspHOW Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1eHTpax MHOTrooOpasus u
MPOUCXOXKJICHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OpPraHu3alus W IMPOBEACHHUE
OMOJIOTMYECKOTO  OKCIIEPUMEHTa,  BBLABIDKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMbIMU BEJIMYMHAMU, OOBSCHEHUE TMOTYYEHHBIX



PE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeaTh BBIBOJIGI HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OpPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB U MPEBpALICHUS SHEPTUU B KIETKe, (OTOCHHTE3A,
IUTACTUYECKOTO W JHEpreThueckoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUTOAOTBOPEHUS, PA3MHOXKCHHUS, WHIUBUIYAIBHOTO PAa3BUTHS  OpTaHU3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, ISl TMPUHITHUS MPAKTUUYECKUX PEIICHUI B MOBCEIHEBHOU
KU3HM C 1IeJIbl0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3JI0pOBbsl M 30POBbA
OKPY>KaIOIINX JIFOCH, COOIIOIEHUs HOPM TPaMOTHOTO TIOBEICHHUS B OKPY KAIOIIeH
MPUPOIHON cpele, TMOHMMaHWe HEOOXOAMMOCTH WCIOJIb30BaHUS JOCTHIKCHUN
COBPEMEHHOMU ouonmoruu OMOTEXHOJIOTHMM  JUII  PAIMOHAIBHOTO
IPUPOJIOTIONBE30BAHUS;

YMEHHE pelaTh »JJEMEHTApHbIe TEHETHYECKHEe 3aJayd Ha MOHO- U
IUTUOPUTHOE CKpEIIMBaHKE, CIEIJICHHOE HAacCJIeIOBAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpPHBIE M MpaKkTUYeCKue paboThl, COOII0IAThH
npaBuiia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYIO0 TIICEBIOHAYYHBbIC 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpPEICTBA MACCOBOIM MHGMOpPMAIINH, HAYYHO-TIOMYJISPHbBIE
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B OHOJIOTHH,
MeUITMHEe, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHMUS,
0000111ast OMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh OHSATHITHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS y4ueOHOTO Tipeamera «buosorus» e 11
Klacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS CCTCCTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCHUHCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OWOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BU/I, TIOMYJISAIINS, TeHO(MOH I, SBOJIONHS, ABMXKYIUE CUIBI ((PaKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, IKOJOTUYECKUE (HAKTOPBI,



ADKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTaHUs,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

YMEHHUE H3Jaratb OWOJOTHYECKUE Teopuu (IBONIOLUOHHAS Teopus Y.
JlapBrUHA, CHHTETHYECKAas TEOpUsl HBOJIIOLMH), 3aKOHbl U 3aKOHOMEPHOCTHU
(3aponprmieBoro cxoxactea K. M. bapa, depenoBaHusi TNaBHBIX HampaBlIeHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnanckoro),
ONPENEIISITh TPAHUILIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BIIaJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OMKCAHUE >KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3alisi U MpPOBEACHHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
pe3yJbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJTYUYCHHBIX PE3YJIbTATOB;

YMEHUE BBIICNATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
O0OBEKTOB: BHJIOB, TMOMYJAIMN, MPOAYILEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA00O0pa30BaHUS, MPUCIOCOOIECHHOCTH
OpraHu3MOB, JCHCTBUSI HSKOJOTMYECKUX (PAaKTOPOB HA OpPraHU3MbI, IEpPeHOca
BEILIECTB M TIOTOKAa JHEPTHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX HM3MEHEHUN B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX
LIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH MOJYyUYCHHBIC 3HAHUS JJI1 OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUSA NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1IeJbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 37I0POBbS M 370POBBS
OKPYXKAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPYKAIOIIEH
MPUPOJHON cpeie, NMOHUMaHHE HEOOXOAUMOCTH HCIOIb30BaHUS JIOCTHIKEHUM
COBPEMEHHOM OUOJIOTHH JIJIsl PallMOHAILHOTO MPUPOAOIIOIB30BaAHNS;

yMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISITh CXEMBbI
NepPeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMax (IIeTH MUTaHHUS);

YMEHUE BBIMOJHATh JIa0OpaTOpHBIE M MpaKTUYeCKHe paboThl, cOOI0IaTh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh W HWHTEPIPETUPOBATH HH(OpMAIIHNIO
OMOJIOTUYECKOTO  COJZIEpP)KaHUs, BKIIOYAIONIYIO T[ICEBJOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(MOPMAIMH, HAYIHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpuBaTh  TJ00ATbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UITHUIO;

YyMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ast 6MoIOrMYecKyr0 HHGOPMAIHIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIH30BATh MOHATUIHBIN armapaT OMOJIOTHH.



Ilepeyens o0opynoBanusi LlenTpa o0Opa3oBaHNs eCTECTBEHHO-
HAYYHOM UTEXHOJOTrH4ecKoi HanpaBJjeHHocTell «Touka pocra»
MYHUIIUIATBEHOTO OI0/PKETHOTO 00111e00pa30BaTeIbHOrO
YUPEXKICHUA
«[Tonnmapckas cpeanssi o61eodpazoBaTeIbHAs HIKOJIAY,
HCII0JIB3YEMOT0 NP pealu3aluuy IporpaMMbl

O0opynoBanue neHTpa oopazoBanus «Touka poctay»
HoytOyku — 7 mTyk.
[udpoBbie MEKPOCKOTIIBI — 2 IIT.
Komnuektr «lludposas sadoparopus mo 6mosiornu VilLab» 4 mit:

Ne HaumenoBanue

=
=
=

ECCHpOBOﬂHOﬁ MYJIbTHAATYUK C 5-10 BCTPOCHHBIMU AATYUKaAMU

[{udposas Buneokamepa ¢ Mmetaimmndeckum mratusom 0,3 MP

KabGens USB coequauTeIbHBIN

3apsiiHOE yCTPORCTBO ¢ kKabemem MiniUSB

Ananrep Bluetooth Bepcun ne nuxe 4.1 Low Energy

KpaTKOC PYKOBOACTBO ITO OKCIUTyaTalluu

[TporpammHOe obecnieueHne Ha (ien-HocuTene

MeToanuecKkre peKoOMeHIaliK 1o padbote ¢ nudpoBoii maboparopueii (30 pabor)

O[O[N[O[OTHR[W[N[F

[Tacriopt «I{udposas nabopatopus o 6monoruu ViLaby

Hudgposas gadoparopust o Gu3noJI0ruu (HeiPoOTEXHOJIOTNH)- 2 IIT.
becnipoBogHO MynbTHAaTINK
Cencop OMI'
Cencop OKT"
Cencop OIII"
Cencop KI'TI
CeHcop OpIxaHus
YcerpoiicTBo st cOopa u nepenayn naHHbix Ha [1K.
Moayib KHOIIKH.
YCTpolCTBO A pErucTpaluy apTepHAIbHOTO JABJICHHUS.
0. CmpaBo4HO - METOMYECKHE PEKOMEH IAIINH.
1. ®nem-guck c I10.
. USB Ananrep Bluetooth 5.0
13. 3apsHoe ycTpoicTBO ¢ KabemeM miniUSB.
14. Kabens USB coeneHUTENbHBII

RBooo~NoOwNE

=
N

Iudposas aadoparopus mo sxooruu Z.Labs
Hepeqeﬂb AATYHKOB, BCTPOCHHBIX B MYJIbTHIATYHUK:

JlaT4uK OTHOCUTENBHOM BIAXKHOCTH
JlaTymK OCBEIEHHOCTH

Jatuuk PH

JlaT4vK HUTpAT — NOHOB

JlaT4MK XJIOpUA-HOHOB

JlaTuuk TemmnepaTypsl

JlaT4MK 3JIEKTPONPOBOJHOCTH

JlaTuuk TemiepaTypbl OKPYKaroIIen Cpebl

NN E



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBO 4acos Bunnl gessreIbHOCTH
Kout DJIeKTPOHHbIE 00y4yaImmxcs ¢ y4eToM
Ne HaumeHoBaHue pa3aesioB U TeM pobL Ipakruuyec | (undpoBbIe) pado4eii nporpaMMsl
n/n NpOrpamMMsl Bcero | Hble KHe 00pa3oBaTe/bHbIE BOCIHTAHUS
pa6or | padoThI pecypcbl
bl
1 buonorus kak Hayka 2 0.5 bubmmorexa [IOK becena,
https://m.edsoo.ru/7f41c292 HaIpaBJICHHAs Ha
5 JKuBble CUCTEMBI U HX 1 bubnuorexa [JOK (hopmupoBanue
OpraHnusanus https://m.edsoo.ru/7f41c292 | TOTOBHOCTH K
3 XUMHUYECKUN COCTAaB U CTPOCHUE 8 1 1 bu6nunoreka [IOK Zgg;gﬁi?;gmﬂmocm
KJIETKH https://m.edsoo.ru/7f41c292
npu BBITIOJTHCHU T
4 Ku3HenesaTenbHOCTh KIIETKU 6 ﬁt?{iﬁi?i%ii(ﬁﬁfﬂl&% HCCJIC/I0BAaHUN M IPOCKTOB,
— : CTpeMJICHUE K
5 PazmHoOxeHME M MHAUMBUTyaIbHOE 5 1 bu6mmoteka [IOK B3aMMOIIOHINMAHIIO "
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/7f41c292 B3aHMOIIOMOIIIH,
5 HacnencTtBeHHOCTh U 8 1 15 Bbubnuorexa IIOK becena,
W3MEHUYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41c292 HanpasJICHHAA Ha
7 Ceneknust opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK (popmmposanne
GHOTEXHONOTHH https:/m.edsoo.ru/7f41c292 | OTHOMICHHA K 6HOHOFHIf
KaK K BaKHOU
COCTABJISIFOLIEN KYJIBTYPHI,
Bbu6nmoreka [IOK T'OpAOCTE 3a BRI
] PesepBrioe Bpem ! https://m.edsoo.ru/7f41c292 pOfCHﬁCKHX 1 COBETCKUX
YUEHBIX B pa3BuUTHE
MHUpPOBOH  OHOJIOTHUECKOM
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HAYKHU;
VYueOHble  3agauu,

HarpaBJICHHBIC Ha
(dhopmupoBaHue
TOTOBHOCTHU OLICHUBATh

MOBEJCHUE U IMOCTYNKH C
NO3ULIUM  HPABCTBEHHBIX
HOPM u HOPM
JKOJIOTUYECKOU KYJIbTYpPHI;
[IpoexTHast pabota,
HarpaBJIeHHas Ha
(dhopmupoBaHue
NOHUMAHUS ~ 3HAYUMOCTH
HPAaBCTBEHHOTO  acCIieKTa
NeSITeIbHOCTH YEJIOBEKa B
MeuIUHe U OUOJIOTUH;
[Ipoektnast pabora,

HaIpaBJICHHAS Ha
(dopmupoBaHue
IOHUMaHUS poiu
O6uonoruu B
(dbopmMupoBaHUU

ICTETUYECKON  KyJIbTYpPBI
JUYHOCTH,

VYueOnkie 3aJ1a4H,
HaIpaBJICHHbIC Ha
(opmupoBaHue
OTBETCTBEHHOT'O
OTHOIIEHWSI K  CBOEMY
3JIOPOBBIO M YCTaHOBKA Ha
3I0pPOBBIM  00pa3  KU3HU




(3mopoBoe MUTaHMKE,
cobmoaeHue

TMTUCHUYECKUX TPABUI U
HOpM, cOaJaHCHUPOBAHHBIH
PEKUM 3aHITHH U OTIbIXA,
perymsipHas  pu3uveckKas

AKTHUBHOCTH);

YyueOuble 3aJa4H,
HaIpaBJICHHBIC Ha
OCO3HAHHUE MOCIEACTBUI U
HETpUsTHE BPETHBIX
npuBblYeK (yrmoTpeOsieHue
QJIKOTOJIS, HapKOTHKOB,

KypeHue) W HHBIX (opm

Bpeaa s (pU3MYECKOTO U

IICUXHYECKOTO 3/I0POBBSI;
VYueOuple  3agauw,

HaIpaBJICHHLIC Ha
cobmoieHue HpaBuil
0e30IMacHOCTH, B  TOM
YUCJIC HaBBIKHN

0e30MmacHOr0 MOBEJACHUS B
IIPUPOJHOM Cpelie;
VueOHbIE 3a7a4H,
HaIpaBJICHHBIC Ha
(hopmupoBaHue HaBBIKA
peduekcun,  ympaBJieHHE
COOCTBEHHBIM
SMOITMOHATBHBIM
COCTOSIHHEM;
IIpakTuyeckue




3a/laHusl, HaMpaBJIeHHbIC Ha
aKTUBHOE  ydacTHE B
pEIICHUH  TPAKTHYECKUX
3ama4 (B paMmKax CeMbH,
o0pa30BaTeIbLHOM
OpraHu3aium,
HACEJICHHOTO MyHKTA,
Kpasi) OHOJIOTHYECKOW |
JKOJIOTUYECKOU
HAIpPaBIEHHOCTH, HHTEpEC
K MPAKTUYECKOMY
U3YUCHHIO npodeccui,
CBSI3aHHBIX C OHMOJIOTHCH;
[IpoekTHble 3amanus
HampaBJIeHHbIE  HAa  Ha

IPUMEHCHHE
OHOJIOTHYECKHUX 3HAHUH
Opyu  pelieHuu 3aJad B
obmactu OKpY>Karolie
Cpebl;

VYueOnkie 3aJ1a4u,
HarpaBJICHHBIC Ha

OCO3HaHUE HKOJIOTHYECKUX
npobieM W myred uX
peLIeHus;

TOTOBHOCTb K
YY4AaCTHIO B IPaKTUYECKOU
JIESATEIbHOCTH
JKOJIOTMYECKON
HAIPaBIEHHOCTH;

IIpakTuyeckue




3a/1aHMs, HaIIPAaBJICHHBIC Ha
OCO3HaHUE COBPEMEHHOUN
CHCTEMBI HAYYHBIX
MIPEICTaBICHHUM 00
OCHOBHBIX OHOJIOTMYECKHX
3aKOHOMEPHOCTSIX,
B3aMMOCBS3SIX 4YEIIOBEKA C
MPUPOJAHON W COLMAIBHOMN
cpenoi;

[IpakTnyeckue
3a/1aHMs, HAPaBJICHHBIC Ha
IIOHHMAaHUeE posH
OMOJIOTUYECKOH HayKh B
(hopMHUpOBaHHH HAYIHOTO

MHPOBO33PEHUS;
IIpakTrueckue
3a/IaHMs], HAPaBJICHHBIC HA
pa3Butue HAy4YHOU

M0003HATEIILHOCTH,
UHTEpeca K
Ouonornyeckoin HayKe,
HABBIKOB
HCCIIEN0BATENbCKOM
JIESITENIbHOCTH;

VYueOnkie 3aJ1a4H,
HaIpaBJICHHBIC Ha
(opmupoBaHue
aJIeKBaTHOM OLICHKH

U3MEHSIOIIMNXCS YCIIOBHIA;
VYueOHBIE 3a7a4H,
HaIpaBJICHHBIE Ha




(hopMupoBaHHe HaBBIKa
TIPUHSATHS pereHus
(MHIUBHIYATIEHOE, B
IPyNIe) B U3MEHSFOIIUXCS
YCIOBUSAX Ha OCHOBaHUH
aHaiuM3a  OMOJIOTHYECKOU

uH(pOpMaIuy;
YyueOuble 3aJa4H,
HaIpaBJICHHBIC Ha

IJIAHUPOBAHUE JICUCTBUN B
HOBOM CUTYyalu Ha
OCHOBaHUU 3HAHUU
OMOJIOTUYECKIX

SaKOHOMepHOCTeﬁ .

OBILIEE KOJIMYECTBO HACOB 10
[TPOIT'PAMME

34




11 KJIACC

KoanuecTBO 4acos DJIeKTPOHHbIE Buanl gessreJJbHOCTH
Ne HaumenoBanue pa3ieioB Konrtpous IpakTuyec (uudposbIe) 00y4aIoOLIMXCH ¢ y4ETOM
n/n 1 TeM MPOrpaMMbl Bcero HbIE KHe o0pasoBaTe/ibHbIe pado4eii MporpaMmmbl
padoThI padoThI pecypchbl BOCIIUTAHUSA
bu6mmoreka [JOK becena, nampaBienHas
1 DBOJIOIMOHHAS OHOJIOTHS 9 1 1 https://m.edsoo.ru/7f41c | Ha (dhopmupoBanue
cr4 TOTOBHOCTHU K
Bu6imoreka 1IOK KOHCTPYKTUBHOW COBMECTHOU
Bo3HuKHOBEHME U pa3BUTHE
2 9 0.5 https://m.edsoo.ru/7f41lc | ACATCIBHOCTH npu
JH3HH Ha 3eMIe c74 BBIIIOJIHEHUH UCCIICIOBAHUI U
Buboreka [JOK MPOEKTOB,  CTPEMJIEHHE K
3 OpraH3Mbl i OKpykaioras 5 1 1 https://m.edsoo.ru/7f41c | B3aUMOIIOHMMAHUIO n
cpeaa 74 B3aMMOIIOMOLIIN;
g@mmexa LIOK becena, nHampaBiieHHas
4 (Coobuiectsa 1 9 https:/m.edsoo.ru/7falc | H2 (bopmmposare
SKOJIOTHYCCKUE CUCTEMBI 74 OTHOIIIEHHUS K OMOJIOTHU KaK K
Ba)KHOM COCTaBJISIIOIICH
KYJBTYPBI, TOPJIOCTh 32 BKJIaJ
POCCHUICKHX W  COBETCKHX
Y4EHBIX B PAa3BUTHE MUPOBOM
OMOJIOTMYECKON HAYKH;
bubmorexa [IOK VYy4eOHbIE 3a1a4u,
) PesepBHoe Bpems 2 https://m.edsoo.ru/7f41c HaIpABIICHHBIE Ha
cr4 dbopMUpOBaHHE TOTOBHOCTH
OI[CHMBAaThL  IIOBEACHHE U
MTOCTYTIKH c MO3ULN

HPaBCTBEHHBIX HOPM U HOPM
9KOJIOTMUECKOM KYJBTYpBI;
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[TpoekTHas pabora,
HaTpaBJICHHAS Ha
dbopMUpOBaHHE  MTOHUMAHHUS
3HaYMMOCTH HPABCTBEHHOTO
acrieKTa JEeATELHOCTH
YeloBeKa B MEAHWIIMHE U
OHOJIOTHH;

[TpoekTHas pabora,
HaTpaBJICHHAS Ha
dbopMUpOBaHHE  MTOHUMAHHS
posH OHMOJIOTHH B
(OpPMHUPOBAHUN 3CTETHUSCKOU
KYJIbTYPBI JIMYHOCTH;

VYueOHbie 3a/1a4u,
HAaIpaBJICHHBIC Ha
(dhopmMupoBaHHe

OTBETCTBEHHOTO  OTHOIICHHUS
K CBOEMYy 3JIOPOBBIO U
yCTaHOBKa Ha  3J0POBBIU
o0paz  ku3HH  (3I0pOBOE
MMUTaHUE, coOiroieHne
TUTUEHUYCCKUX  TPaBWI U
HOPM, cOamaHCHUPOBAHHBIM
pPeKUM 3aHATUH M OTHAbIXA,
perynsipHas busnueckas
aKTHUBHOCTb);

VueOHbIe 3a/1a4u,
HaIpaBJICHHBIC HA OCO3HAHUE
MOCTEACTBUI W HENpPUSITHE
BPEITHBIX MIPUBBIYEK
(ynorpebnenue QJIKOTOJI,




HapKOTUKOB, KypeHHE) U
uHBIX ¢GopM  Bpema s
(U3NIECKOTO U IICUXUYECKOTO

3J10pOBbBSI;

VYueOHbie 3a/1a4u,
HaIpaBJICHHBIC Ha
cOOJTIOIEHHE MIPaBUII
0€30IIaCHOCTH, B TOM YHCIIE
HAaBBLIKH 0e30ImacHoro
MOBEJCHUS B  MNPHUPOJHOH
cperne;

YuyeOHbIe 3a7a4H,
HaIpaBJICHHBIC Ha
(dhopmMupoBaHHe HaBBIKA
pedaexcun, yIpaBJeHHE
COOCTBEHHBIM
SMOI[MOHATHHBIM
COCTOSTHHEM;

IIpakTnyeckue

3aJaHuA, HAIPaBJICHHBIC Ha
AKTUBHOC Y4aCTUC B PCIICHHUN
MPAKTUYICCKUX 3aga4 (B

pamkax CEMBH,
o0Opa3oBaTeIbHOM
OpraHu3aiy, HaCEJICHHOTO
MyHKTA, Kpasi)
OMOJIOrHYECKOM U
3KOJIOTHYECKOM

HANpPaBIIEHHOCTH, HWHTEPEC K
MPAKTUYECKOMY  H3YYEHUIO
mpodeccuii,  CBSI3aHHBIX €




OHOJIOTHEN;

[IpoekTHbIE 3a1aHus
HaIlpaBJICHHbIE Ha Ha
MIPUMEHEHHE OHOJIOTHYEeCKUX
3HaHUH NIpU PELEHUU 3a7a4 B
obmactu OKpYXKaroIen
Cpensl;

YyeOHEble 3a7a4H,
HaIlpaBJICHHbIE HA OCO3HAHHE
HKOJIOTMUYECKUX MpolieM U
MyTe UX peIIeHMUS;

TOTOBHOCTh K YYaCTHUIO
B IIPAKTUYECKON
JIeATEIbHOCTH 3KOJIOTMYECKOU
HaIPaBJIEHHOCTH;

[IpakTrueckne
3a/laHMs], HaIlpaBJICHHBIE Ha
OCO3HaHUE COBPEMEHHOM
CHCTEMBI Hay4YHBIX
NpeJCTaBIeHUNH 00 OCHOBHBIX
OMOJIOTUYECKUX
3aKOHOMEPHOCTSIX,
B3alMOCBA35IX YEJOBEKa C
NPUPOAHOM U  COLIMAIBHOM

Cpenou;

[IpakTnueckue
3a/laHus, HallpaBJICHHbIE Ha
MMOHUMaHHe ponu
OMOJIOrMYEeCKOM  HayKu B
dbopmupoBaHUU Hay4YHOT'O

MHUPOBO33PEHUS;




[IpakTrueckue
3a/laHusl, HaIpaBJICHHBIE Ha
pazBuTHE Hay4YHOU
T0003HATENFHOCTH, UHTEpEca
K OWOJOTMYecKoW  Hayke,
HaBBIKOB MCCJIEN0BATEIbCKON

JeSTEIIbHOCTH;

VYueOHbie 3a/1a4u,
HAaIpaBJICHHbIC Ha
dbopMUpOBaHHE  aIEKBATHOM
OLICHKH U3MCHSIIOIUXCSI
YCIIOBUI;

Y4yeOHbIe 3a7a4H,
HarpaBJICHHBIC Ha
dbopmupoBaHHe HaBBbIKA
TPUHATHS pelieHus

(MHAMBUAYaTbHOE, B TPYIIIE)
B M3MEHSIOLIUXCS YCIOBUSIX
Ha  OCHOBaHUU aHanusa

OroIornuecKoi
uHpopMalnu;

VYueOHbIE 3a/1a4u,
HaIpaBJICHHBIE Ha
IUIAHUPOBAHUE JIEUCTBUUM B
HOBOH CUTYyallUu Ha
OCHOBaHMU 3HAHUHU
OMOJIOTHYECKUX
3aKOHOMEPHOCTEM.

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne W3yMeHHS  0GPAa3OBATEJIbHbIC
padoThI padoThI pecypesI
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckast paborta Ne 1 20P
2 «Hcronp30BaHue pa3IMIHbBIX 1 0.5 bubnnoreka [JOK
METO/IOB IPU U3YYEHUHU https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubnnoreka [JOK
U UX U3YYCHHE https://m.eds00.ru/863e6564
4 XUMHUYECKU COCTaB KIIeTKU. Boma u 1 1 bu6mmoreka [IOK
MHUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0eKoB 1 https://m.eds0o.ru/863e672
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas SOP
pabota Ne 1 «M3yuyenue
6 KaTaTUTUYECKON aKTUBHOCTH 1 05 buGmorexa LIOK
https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJTH KaTajasbl)»
bu6mmorexa [IOK
! YTIeBOMEL. JumueI 1 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hykennossie kucnots. AT® 1 https://m.edso00.ru/863e6d5c
9 Hcropust u MeTObI M3yUEHHUS 1 bubnmoreka [JOK
kieTku. Knerounast reopus https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerka kak nenocTtHas KuBas

10
cucremMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaGopaTopHas pabota Ne 2 [udposoit Mukpockort,
«M3ydyeHue cTpoeHus KIETOK HoytOyku
11 pacTeHHUH, JKUBOTHBIX, TPHOOB 1 0.5 bubaunoreka [JOK
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.eds00.ru/863e6ff0
TOTOBBIX MUKpOIIpEIapaTax u ux https://m.edso00.ru/863e716¢
OTIUCAHUE»
bu6mmoreka [IOK
12 Obmen BemiecTs i MeTadoH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PotocunTes. XemocHHTes https://m.edso00.ru/863e7c98
. bu6mmorexa [IOK
14 Ouepreruieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKHU. [{enenue N
kJeTku. Muro3. JIabopatopHast HH(MéOBOH MHIpOCKoTL,
15 pabota Ne 3 «Habmronenue murosa B 0.5 HOYTOYK
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha bubmorexa OK
P YK https://m.edso0.ru/863e7dc4
TOTOBBIX MUKPOIIpETIapaTax
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpancyinms — GuocuHTes Genka https://m.edso0.ru/863e796e
18 Hexknerounsie ¢hopmbl )KU3HU — bubnnoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX 05 [udposoit Mukpockor ,

KJIeTOK. OIJI0I0TBOPEHHE.

HOYTOYK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

JlaGopaTtopnas padora Ne 4
«M3yueHne CTPOCHUS MOJIOBBIX
KJICTOK Ha TOTOBBIX

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6

MUKpOIIpenaparax»
29 NunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka o bubnmoreka [JOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HAcJEe10BaHUs
24 i I/ISH&KO]I;) Mounoru6 I/III HOE bubmorera [JOK
p ) pH https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 563%1/1214?401‘0 H;:():J'II;I OBaHUS bubmorera [JOK
8 https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HAClleJJOBaHHE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenue pe3ynbraToB bubnnorexka [JOK
26 0.5 _
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpETIapaTax
T'eneTnka nosna. HacienqoBanue bu6mmoreka [JOK
27 :
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocts. Henacnencreennas
W3MEHYHBOCTh. JIabopaTopHas
pabota Ne 6. 3yuenue bubnnoreka [JOK
28 - 0.5 _
MOAU(UKAITMOHHON U3MEHUYUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOM»
HacnencrBenHas N3MEHYMBOCT. [{udpoBoii MUKpOCKOTI,
JlaGopatopHas pabora Ne 7. HOYTOYK
29 - 0.5
«AHanu3 MyTauui y 1po3o¢uisl Ha bub6nuorexa [IOK
TOTOBBIX MUKPOIIPEINapaTax» https://m.eds00.ru/863e8efe
30 I'eneTuka yenoBeka bubnmoreka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBHelil ypok. O600IICHHE 10

https://m.edsoo.ru/863e8d78

31 teMme «HacieqcTBEHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY
32 Cenexnus Kak HayKa U MpoIece 1 BH6J_IHOTeKa HOK
https://m.edso00.ru/863e9214
33 MeToanl U JOCTHIKEHUS CEACKIIUHI 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexnosorus kak orpacip 1 bubnuorexa [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabsubie IIpakTuueckue II/I[:;‘:‘CHI/ISI gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 BH6J_IH0TeKa LHOK
https://m.edso0o.ru/863ea20e
2 Hcropus pa3BuTus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOIIOIMN https://m.edso00.ru/863e9570
3 Miipooposmionts L Eﬁffiﬁeeéigﬁgeaegcle
[Tomymsimus Kak sIeMeHTapHas
€MHUILIAa BUJA U SBOJIIOIUH.
4 Jlaboparopnas padota Ne 1 1 0.5 Egggﬁ%?:;;gr(ag%eggw
«CpaBHEHUE BUJIOB 110
MOp(}OTOrHIecKOMY KPUTEPHIO»
5 JIBIOKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnnorexka [JOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIi 0TOOp M €10 (hopMBI 1 Egggﬁr%?g;sigr(a/};%e% 40
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
8 Hamnpasnenus n nmytu 1 bubnnoreka [JOK
MAaKpO3BOJIKOLIMU https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN 1 1
10 WcTopust xu3Hu Ha 3emiie U METObI 1

e€ U3y4eHus



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

11 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnunoreka HOK
epuoiam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U JKUBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 05 bubnmoreka [JOK
«M3y4yeHne NCKONIaEMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHryvYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) BH6J_IHOTeKa LOK
https://m.edsoo.ru/863eac2c
16 JBrxymye cuitbl ((aKTophI) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTJMH IBOJIOLUH
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnnorexka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O606111eHNE 1O
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl 0OMTaHUS U YKOJIOTHIECKHE bubnmoreka [JOK
(baxTopsl https://m.edso0.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHas padota Ne 3. SOP
M 0 ’
29 «Mopdomnoruueckue 0COOEHHOCTH 05 Bu6morexa LIOK

pacTeHUI U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
No 4. «BnusHue cBeTa Ha pOCT U

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Pa3BUTHUEC YEPEHKOB KOJICYCa»

bu6mmoreka [IOK
23 buomiieckne paxropo: . https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonyisaun. [IpakTrdeckas padota Hoyt0yxk
24 No 2 «[Toacu€T minoTHOCTH 1 0.5 bubmuorexa [JOK
MOMYJISAIUA pa3HbIX BUIOB https://m.edsoo.ru/863eb348
pacTeHuin»
o5 Coob1ecTBa OpraHu3MoB — 1 bubnnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% OKOJIOTUYECKHE CUCTEMBI 1 bubnnorexa [HOK
(3xocucTEMBI) https://m.edsoo.ru/863eb46a
| o e | B 10K
. PaMuSL. https://m.edso00.ru/863eb5fa
CsoiicTtBa 3xocucreM. Cykiieccust
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTPOIIOr€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanpHas 1 bubnnorexka [HOK
HKOCHUCTEMA 3eMIIH https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka [JOK
ouocgepsl https://m.edso0.ru/863ebd16
32 YenoeuecTBO B Orochepe 3emnn 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001IEHHE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



https://m.edsoo.ru/863eb348
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-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 kimacc/ [Tonomapéra M.H., Kopawmiosa O.A., Jlomununa T.E.;
nox penaknuei [Tonomapéroit M.H., O6mecTBo ¢ orpaHuyYeHHOM
orBeTcTBEHHOCThIO N3narenbckuii neHtp «BEHTAHA-I'PA®y;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* buosorus, 10 xnacce/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue /Ilon pen. [laceunnka B.B., AkunonepHoe obmecto «M3aaTenbcTBO
«IIpocsemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue /Ilon pen. Ilaceunnka B.B., AkunonepHoe o6mectBo «31aTenscTBo
«IIpocsemenne»

* buosorus, 11 knacc/ [Tonomapésa M.H., Kopaunosa O.A., Jlomununa T.E.
u apyrue; noj penakmueit [lonomapénoit M.H., O61iecTBO ¢ orpaHuYeHHOM
OoTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-T'PADy;
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBerienne»

* buonorwus, 10 kmace/ Kamenckmii A.A., Kacniepckas E.K., CuBormazos B.1.,
AxknnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

* buonorus, 11 knacc/ Kamenckuii A.A., Kacnepckas E.K., CuBormnazos B.1.,
AxrmmonepHoe o6mectBo «M3marenbctBo «lIpocBemenue»

* buosorus. O6mas 6uonorus, 11 knacc/ Cupornaszos B.U., Aradonosa N.b.,

3axaposa E.T., O011ecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO «[IPODAY;



AxkuuonepHoe obuiectBo «M3narenbctBo «lIpocBeiienne»
* buosorus. O6mas 6uomnorus, 10 knacc/ Cuornazos B.1., Aradonosa 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxknronepHoe obmectBo «M3naTensctBo «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Meroaunueckoe nocobue k yueonuky B.B. [laceunuka, buonorus: O6mias
ouogorus, 10 kiacc.

Mertoanueckoe mocooue kK yueOnuky B.B. [Taceunuka, buonorus: O6mas

ouomorus, 11 kmacc.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
NHTEPHET
OI'NC "Mos lkona"

"Cpepym”

"POII"

"qu/I.py"



