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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEe, COJEpKaHMsl, pe3yJbTaTOB OOYyYEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke 6MOIOTUH, €€ 3HAUeHUH B MMO3HAHUU KMUBOUM MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUus, BOCIHUTAHHS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTU/Y4eOHBIX JEHCTBUN O00Yy4alolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
IPOCMATPUBAETCS HAMNpPaBIEHHOCTh Ha pPa3BUTUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTEeCTBEHHOHAYYHOTO MUPOBO33PEHHSI, [IEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsay ¢ M3ydeHHEM OOIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
IIOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS NPUKIIAIHBIX 33]a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BIIUSIHUSL XO35IMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MNPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mpenanonaraer (GopMUpOBaHHE Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00oOUIaeT 3HAHUS O KUBOM mHpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6monorun obecneynBaeT ycJIOBHS 11 GOPMUPOBAHHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXEHUA O MpeAHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMA KyJIbTYpOoCOOOpPa3HOrO0 MONIXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpaKTUuecKoil aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHOHAayYHOW KApTHUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUH B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMHUPOBAHUS TPEJICTABICHUN O €CTECTBEHHOHAYYHOW KAapTUHE MHpPA, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >XUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4YeHUU OWOJIOTHH;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TPHOOPETEHHBIX 3HAHUM M YMEHUM B ITOBCETHEBHOMN JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero obmiero oOpaszoBanusi «buonorusi», m3ydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB IpeaMEeTHOM 00sacTh «ECTeCTBEHHOHAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 uac B Heziel0).

[To yueObHOMY MIIaHy MYHUITUTIATBEHOTO 00IIE00pa30BaATEIBLHOIO YUPEKACHUS
«Kpusenkas cpennsisi o0ieodpasoBaTenbHas 1mKoyia» B 10 kiacce npeaycMoTpeHo
2 yaca B HeZeno (U3 KOMIIOHEHTa 00pa30BaTEIbHOTO YUpeXIeHUd 100aBieH 14),
uToro 68 vacos.

COILEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, ¢uiiocopueid, ITUKOH, SCTETUKON U MPaBOM.
Pons Owonorun B (GopMHUPOBAaHWUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTtoibl T0O3HAHUS KUBOUW TIPUPOABI (HaOII0AEHUE, SKCIIEPUMEHT, OMMCaHKeE,
U3MepeHue, Kilaccupukauus, MOJEIUpOBaHUe, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konsos, [{x. Yorcon u @. Kpuk.

Tabmuipl 1 cxeMbl: «MeToAbI TO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3TUYHBIX METOJOB TPH
U3YUYEHNUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ALMSL.

JXusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandne
KUBBIX CUCTEM OT HEOPTraHHUYECKOMN MPUPOIBI.

CaoticTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHU3alUui OMOCUCTEM
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MONYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeOIeHOTHYECKHI ), OMoC(EepHBIH.

JdeMoHCcTpanum:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JITHK.

Tema 3. XumMH4ecKHil COCTaB U CTPOEHHE KJIETKH.



XUMHUYECKUNA COCTaB KIETKA. XUMHYECKHUE DIJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTBL. Bosia 1 MUHEpabHbIE BEIIECTBA.

OyHKIIMM BOABI W MHUHEpaJbHBIX BellecTB B KieTtke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHHe O€IKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAS W
YeTBepTUYHAsA CTPYKTypa). XHUMHUYECKHe CBOWCTBa OenkoB. buomoruueckue
(GyHKIMN OENKOB.

depmeHTl — Ouosiormdyeckue katanuzatopel. CtpoeHue (epmenTa:
aKTUBHBIN 1EHTp, cyOcTpaTtHas cnenuduyHocts. Kodepmentsl. BurtamuHsl.
OTnnuns GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrneroasl: MoHocaxapuabl (TJOK03a, pubo3a ©  Je30KCUprdo3a),
aucaxapuabl - (caxaposa, JaKTo3a) H  TOJMcaxapuabl (Kpaxmay, TJIUKOTeH,
1eJuTi0103a). buonoruueckue GyHKIMN YTIE€BOAOB.

Jlunuael:  Tpurauuepuasl, ¢Gochonunuasl, crepouasl. [ uapoduiasHO-
ruapodoOHbie cBoiicTBa. buonormyeckue ¢ynkuum aunuaoB. CpaBHEHUE
yIJ€BOJIOB, OEJIKOB U JIUIUJIOB KAK HCTOUHUKOB SHEPTHH.

Hyxnennossie kucmotel: JIHK wu PHK. Hyxmeotuaer — MoHOMEpPHI
HyKJIenHOBBIX KuCioT. Ctpoenue u ¢ynkmuu JJHK. Ctpoenne u pynknuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorusa — Hayka o kietke. Kiietounas teopust — npuMep B3auMOAECHCTBHUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUSs KIETKH.

Krnerka kak menoctHas >xuBas cuctema. OOmMe TPHU3HAKU KIIETOK:
3aMKHYyTas HapyXHas MmemOpaHna, moiekynbl JIHK kak reHernueckuil ammapar,
CUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHSI TpOKapuoTHueckod kieTku. Kiierounas creHka Oakrepuil. CTpoeHue
SYKApUOTHYECKOW KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTENIBHOM, >XUBOTHOU U
rpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. [lurormasma u eé
opranoupl. OnHomemOpaHHble opraHounbl kietku: JIIC, ammapat ['onbmxw,
nn30coMbl. [loyaBTOHOMHBIE OpraHOWIbl KJIETKU: MUTOXOHAPWUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHApPUN W Tactud. Bunel mnactua. HememOpaHHbIe
OpraHOUJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Anpo — perynaropHsiii neHTp kieTku. CtpoeHue siapa: siaepHasi o00I0uKa,
KapuoIljia3mMa, XpOMaTUH, SAPHIIIKO. XPOMOCOMBI.



TpaHCIIOPT BEIECTB B KIIETKE.

JdeMoHcTpanum:

Iloptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHUYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOIELH.

Tabmunpl u cxembl: «llepuoamyeckas Tabiaua XUMHUUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIEKYIbl BOJIbI», «brnocunTes 6enkay, «CTpoeHne MOJIEKYJbl OesiKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJTHK», «CTpoeHne MoneKybl
AT®», «CtpoeHne 3yKapHuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKWY,
«CTpoeHHEe pacTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sapa KIeTKu», «YTIeBOAbD, «JIunuasn.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, OO0OpyAOBaHUE [JIsi TPOBEACHUS
HAOIIOJICHUM, W3MEPEHMM, DKCIIEPUMEHTOB, MHUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaboparopHass pabora Ne 1. «/3ydyeHue KaTaIMTHYECKONW aAKTHUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pabora No 2. «M3ydeHue CTpOEHHS KIETOK pAaCTCHH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax M HX
OMHUCAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeEH BEIIeCTB, WM METa0oIH3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
TUCCUMMWIISIIUS  (PHEPreTUYeckuidi OOMEH) — JBE CTOPOHBI €IMHOTrO Ipolecca
meTtabonuszma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB M JHEPrMH B TMOHUMAaHHH
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CmetoBass u TemHOBas (a3bl  ¢doTocuHTE3a. Peakunuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HaUCHHE (HOTOCHMHTE3A IS KU3HH
Ha 3emie. Bausiaue ycnmoBuii cpefpl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIMIEHUST €TO0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocHuHTe3. XEeMOCHHTE3UpYoIue OakTepun. 3HAYCHUE XEMOCHHTE3a JIIS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KileTke. PaciierieHne BelecTB, BbIACICHUE U
AKKyMYyJIHDOBAHWE DSHEPrUd B KIETKE. OTalbl SHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHMCIECHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOe dbocdhopunupoBanue. O} heKTUBHOCTD
HEPreTUYEeCKOro OOMeHa.



Peakiun wmatpuuHoro cuHte3a. [eHermueckas uHdopmauus u JIHK.
Peanuzanusa reHernyeckol uHpoOpMaIMu B KIETKe. ['@HETHMUECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuusblii cuHTe3 PHK. Tpancnsuus — 6Guocunres
Oenka. Ortanbl TpaHciasuuu. KoaupoBanwe amuHOKUCIOT. Ponb pubocom B
OunocuHTe3e OenkKa.

Heknerounsie ¢popMbl ku3Hu — BUpychl. Uctopust otkpeitust Bupycos (. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHHUA M KU3HEHHOTO LMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHull, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura venoseka (BUY) — BozOyaurens CIINa.

OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdeMoHcTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumel u cxembl: «Tunel nuTanusy, «Metabonuzm», «MUTOXOHAPHUSY,
«HepreTuyeckuii oOMen», «Xioporiacty, «Dotocunre3», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKE reHay, «CuHTe3 Oenkay, «I eHeTuUeCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbI 1ukin Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

Oo6opynoBanue: monaenu-anummkanun «Yasoenue IHK u tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHue KIETKN», MoJielb cTpykTypsl JIHK.

Tema 5. Pa3MHokeHHe M MHAUBUIYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kierounslii 1muki, wiM >KU3HCHHBIM LMK KIeTku. MHTepdaza m Mutos.
[Ipoueccrl, mpotekatomue B uHTEepdaze. Pemnmukamus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAO0Op — KapHUOTHIIL.
JIMTJTOWAHBIN W TaIlJIOUJIHBIN XPOMOCOMHBIE HaOOPHI. XpOMaTHIbI.
[uTtonornyeckue OCHOBBI Pa3MHOXEHHUS W HUHAUBUIAYAJbHOIO  Pa3BUTHUS
OpraHU3MOB.

Henenue kinetku — mMuto3. Crangun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHHSI OPTAaHU3MOB: O€cIoyioe U MoyioBoe. Buasr Gecronoro
Pa3sMHOXEHMS: JICJICHUE HAJABOE, II0YKOBAaHHWE OJHO- M MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOXKEHHE. VMICKycCTBEeHHOE KIIOHMPOBAaHHE
OPraHu3MOB, €r0 3HAYEHUE [T CEIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €70 OTIUYUS OT OECIOJIOTO.

Meiio3. Cranuu meiosza. Ilponecchl, mpouCcXOAsIIUE HA CTaAusX Meno3a.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HAYEHHUE MENo03a.



'amerorenes — mporecc o0Opa3oBaHUs TOJIOBBIX KJIETOK Y KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHUE IMOJIOBBIX
KJIIETOK — TaMmeT (CrmepMaTo30oufl, SIMIEK/IeTKa) — CIepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTE€HE3). OMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Ortanbl YMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJeHue, racTpyisaius, opraHoreHes. [loctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAJIBHOTO Ppa3BUTUSI: TIPsIMOE, HemnpsiMoe (MuuHOuYHOe). BrusiHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YpOJICTBA.

Poct u pasButue pactenuii. OHTOreHE3 LBETKOBOI'O PACTEHUS: CTPOECHUE
CEMEHHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmumelr uw  cxeMbl: «@DOpMbI Pa3MHOXKEHHS OpPraHU3MOBY, «J[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xierku Oaktepuit»y, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meito3», «IIpsamoe u HenpsiMoe pa3BUTHE», «]'aMETOreHe3 y MIIEKONUTAIOIIUX U
4yesnoBeKka», «OCHOBHBIE CTaIU OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIpENapaThl «CriepMaTo30U/1bl
MJIEKOIUATAOUIEro», «SlinekneTka Miekonuraronero», «Kapuoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-alniuiukanus «JlelieHre KIeTKW», MOJEb
JIHK, monenb meTada3HOM XPOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OTHI:

JlabopatopHast padota Ne 3. «HaGmiomenue muTo3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass pabora Ne 4. «lM3yueHune CTpOSHHs IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacsieACTBEHHOCTh U HI3MEHYNBOCTH OPraHNU3MOB.

[Ipenmer u 3aaumn reHeTuku. Mictopust pa3BUTHs TeHETUKU. Posib uTonoruu
U IMOpPUOJIOTUM B CTAHOBJICHHM TE€HETUKH. BKiam poCCHCKHMX W 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETHKUA. MeTOoabl TEeHETHUKH (TUOPHUAO0IOTHYECKUH,
LIUTOT€HETUYECKUH, MOJNEKYISIpHO-TeHETUYeCKUil). (OCHOBHbIE T'€HETUYECKUE
NMoHATUA. [ 'eHeThuecKasi CHMBOJIMKA, UCTIOJb3yeMasi B CXeMaX CKpEeIllUBaHUM.

3aKOHOMEPHOCTH HACJIE/IOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. Mennenem.
MoHoruOpuHOe CKpelnMBaHUE. 3aKOH €IMHOOOpa3us THOPHIOB IIEPBOTO
nokosneHus. IlpaBuno gomMuHUpoBaHUsA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'mnote3a unctoTel rameT. [loaHOE M HEMOTHOE TOMUHUPOBAHUE.



JlurubpuaHoe  CKpeniuBaHWe. 3aKOH  HE3aBUCHMOTO  HaCIeJOBaHUS
npu3zHakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUIIHOTO  CKpEIIMBAHMS.
AHanusupyroniee ckpemunBanue. Mcnoib30BaHUe aHATU3UPYIOLIETO CKPEIIMBAHUS
JUTSL OTIpEIeSICHUsI TeHOTHUIIa 0COOU.

CuennienHoe HacnepoBanue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapyiieHue CueryieHus TeHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAasi TEOpHUsI HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapTHhl.

I'enetrnka mosia. XpoMOCOMHOE OmpeesieHue mnojia. AyTOCOMbI U TOJOBBIE
xpoMmocombl. ['omorameTrHble W reTeporaMeTrHble opraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CLETUICHHBIX C TTOJIOM.

HN3menunBoCcTh. BBl N3MEHUMBOCTH : HEHACIICACTBEHHAS U HACJICICTBCHHAS.
Ponb  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAITMOHHON M3MEHUUBOCTH. BapuaimoHHbIN psig ¥ BapuallmoOHHAas KpUBasl.
Hopma peakumu npusHaka. KoauyecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, WM TIE€HOTHIIMYECKAs, W3MEHUYMBOCTH. KoMOMHATHBHAS
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOM
M3MEHYMBOCTH. MyTallMOHHAs M3MEHYUBOCTh. Kiaccudukams MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MPUUMHBI MyTaluid. MyTtareHHble (aKkTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HaciaeAcTBeHHOM n3MeHunBocty H. . BaBuioga.

Buesnepnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIOBEKA: FreHeaJIOTHYECKUN, OJIN3HEOBBIN, [IUTOr€HETHUECKUM, OMOXUMHUYECKHUH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE ompeesIeHue FeHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMCJE C MOMOIIbIO
[111P-anamm3a. HacnencTtBennbie 3a0ojeBaHUsS 4YeIOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJICTBCHHOM IPEAPACTIONONKEHHOCTHIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTuueckue | TeHepaThuBHble MyTanud. CTBOJOBbIE KIETKH. [IpUHITUTIBI
3I0POBOTO 00pa3a >KU3HU, JUATHOCTUKH, MPOGUIAKTUKHA U JICUYCHUS] TCHETUUSCKHUX
OonesHell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
TCHETUKH B IIPSAOTBPAIICHUH U JICUCHHH TCHETHICCKUX 3a00JI€BaHUI YEIIOBEKA.

JdeMoHCcTpanum:

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

Tabmuiel M CXEMBI: «MoHoruOpuaHOE  CKpelIMBAaHUE U  €ro
IIUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  raMeT»,  «JlurubpugHoe  CKpeIIMBaHUE,
«IuTomornyeckue  OCHOBbI  JUTHOPUAHOTO  CKpeIIMBaHUs»,  «Meio3y,



«B3auMoIenucTBUE aJICIBHBIX TE€HOB», «l'eHeTHueckue KapTel pacTEeHUH,
KUBOTHBIX W 4Ye€JOBEKa», «l'€HeTHka moJia», «3aKOHOMEPHOCTH HACIIEIOBAaHMS,
CLUEIUIEHHOTO ¢ IonoM», «KapuoTumbel YelloBeKa M IKMBOTHBIX», «Buusl
M3MEHYMUBOCTHY», «MoaudukalnnonHas W3MEHUYHBOCTH», «HacimenoBanue pesyc-
dakTopay, «['eHeTuka rpymi KpoBu», «MyTalluOHHAs U3MEHUUBOCTHY.

O6opynoBanue: Mojaenu-anmIMKauu «MOHOTHOPUIHOE CKpELIMBaHUE,
«HenonHnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (Hopma, MyTrauuu
(bopMBI KPBIIILEB M OKPACKH TeJa), TepOapuii «I'opox moceBHOM.

JlaGopaTopHble M MpaKTH4YeCcKUe PadoThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «M3ydenue MoauduKaliMOHHON U3MEHUUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psiJla U BApUAITMOHHOW KPUBOW.

JlaGopatopHas padota No 7. «AHanu3 myTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora No 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak HayKa M IpoLEcC. 3apOXkKIAEHUE CENEKIMU U JOMECTUKAIUS.
VYuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMNPOUCXOXKACHUS UM MHOr00Opasus
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpouCXO0XKAEHUS AOMAIIHUX >KUBOTHBIX. CopT,
opoJa, MTaMM.

CoBpeMeHHBIC METOJIBI CeIeKIIMU. MacCOBBINM ¥ MHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemuBanue — HWHOpuAMHr. Ywucras nuHusA. CKpeluBaHHE YWCTHIX JTHUHUH.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
OtnanéHHas ruOpuausanusd U €€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMI)KEHHsI CEJIEKUMU pACTEHUHM, JXUBOTHBIX U
MHKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpUs. Tallbl
co3ganusi pexombObunantHo JIHK wu TpaHcreHHsix opranu3mMoB. Kierounas
nHxeHepus. Kinetounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTCHUMN.
KiioHnpoBaHne BBICOKONPOMYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyecknue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanuu:

[Toptpersr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHOB.



Tabmuipl U cxembl: Kapta «lleHTphl NPOUCXOXKIECHUS W MHOTO00pa3us
KYJIbTYpHBIX pacteHui», «Ilopoapl qoMamHux KUBOTHBIX», «CopTa KYyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanus», «Padotsl akagemuka M. @. MBanoBay,
«llonmumnonaus», «OOBEKTH OuOTEexXHOJNOTUWY», «KileTouHble KydIbTYypbl U
KJIOHHpOBaHUe», «KOHCTpyHnpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIO0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii «CenbCKOX03SCTBEHHBIE PACTEHUSI.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHUXKEHHSI CEJIEKIUM PACTEHHH U
YKMBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OpaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTHS.

[IpeanochlyIKu BO3HUKHOBEHHS DBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U €€ MecTo B OMOJIOTMU. BrusHUE 3BONIOIMOHHON TECOPHHM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeugerensctBa 3BoNOUMHU. [laneoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD
MOSIBJICHUS] BUIOB B IMaJCOHTOJOTHYECKON JIETOMUCH, TepexoAHbie (QOpMBI.
buoreorpaduueckue: cxoacTBO U paznuuue GayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUYUs HSMOPHUOHOB pa3HBIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHUE: TOMOJOTUYHBIE, AHAJOTHYHBIE,
pPYIMMEHTapHBIE OpTraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BCeX
OpraHU3MOB.

OpomonionHass teopus Y. J[lapBuna. IlpenmochuUiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJNIONUK BUAOB 1O JlapBuHYy (M30BITOUYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOMpeAena€HHass N3MEHUYHBOCTD,
60pnba 3a CyIecTBOBaHNE, ECTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Boionuu (CTD) u €€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBosonus. [Tonynsinusa kak eIMHUIA BUIA U YBOJIOLHUU.

JIBrkymue cuibl ((pakTophl) 3BOJIIOIMU BUAOB B MpUpoJe. MyTallMOHHBIN
MpoLleCC M KOMOMHATUBHAS M3MEHYMBOCTh. [lOmynsiiMOHHBIE BOJHBI U Apeild
reHoB. M30s1ust 1 MUurpanusi.

EctectBenHbii 0oTOOp — HampaBiusomuii  (Gakrtop dBoMOIUU. DOPMEI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BoJonuu. [Ipumeps
MPUCIIOCOOJIEHUH y Opranu3MoB. ApoMop(do3bl U UIHO-aJanTallUH.



Bun wu  BugmooGpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUJ1000pa3oBaHus: Teorpaduueckoe, IKOJIOTHYECKOE.

MakposBomonus. DopMbl  3BOJIOLMH:  (puiieTHYECKas, JUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesnbHad. HeoOpaTuMocTh HBOIIOIUY.

[IpoucxoxeHrue OT HecleUuaaIu3upOBaHHBIX MpenkoB. [Iporpeccupyromas
cnenuanuzanus. AganTUBHAs pajvalysl.

JdeMoHcTpanum:

Iloptpersl: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K.
M. Bbap, 2. I'ekkenb, @. Mromep, A. H. Ceepuos.

Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apobIiiu

NO3BOHOUYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OoppOBl 32
cyuiecTBoBaHue», «EcTecTBeHHBI 0TOOpP», «MHOroo0pa3ue copToB pacTEeHHI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomynsmum»,  «MyTanonHas

U3MEHYUBOCTEY», «Apomopdossl», «amoamantamum», «OO0mas aereHeparus»,
«/IBmkyme cuiabl sBomonuny, «Kapra-cxema Mapuipyta nytemectBus U.
Hapsuna», «boppba 3a cymectBoBaHue», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHue», «IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HAOOp IMJIONOB M ceMsH, Koyuekuus «llpumepbl 3alIMTHBIX TPUCHIOCOOJICHUN Yy
KUBOTHBIX», MoOJeNb «OCHOBHbBIE HAMPABJICHUS SBOIONUNY», 00bEMHAS MOJENb
«CTpoeHHE TOJTOBHOT'O MO3Tra TO3BOHOYHBIX).

buoreorpaduueckass kapra Mwupa, Koulekius «DopMbl COXPaHHOCTU
UCKOIMAEMBIX JKMBOTHBIX M pacTeHuil», ™mojenp ammukamusa «llepekpéct
XpOMOCOM», BIaxHble TnpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JSATYIIKA», MUKpompenapaT «/po3oduna» (Hopma, mytanuu (GopMbl KPBUIBEEB U
OKpacCKH TeJa).

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

JlabopatopHast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HN HA 3em.ie.

JloHayuHble TpPEACTaBICHUS O 3apOoXKIEHUU KU3HU. HayuHble rumnoress
BO3HUKHOBEHHUS KU3HM Ha 3emje: abuoreHe3 W NaHcrnepMus. XUMUYECKas
ABONIONMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHHUYECKHUX.
DKCNEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKOM 3BoitolMK. HavanbHbie Tamnbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKHU. llepBbie KIETKM W HX HBOJIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.



Paseutre xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Karapxen. Apxenckas u
nporepo3oiickas »pbl.  l[lameosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPIOBUKCKHH, CUITyPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o301cKkas 3pa v €€ NeEPUObl: TPUACOBBIM, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass »pa u €€ mnepuoApl: NaJCOrCHOBBINA, HEOTCHOBBIM,
AHTPOTIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M TeoJIOrMYeCKuX MporeccoB. OCHOBHBIE HTallbl
ABOJIIOLIMKM PACTUTEIBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHUU U
AKUBOTHBIX. [TosiBIIeHNE, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYecKOro MHUpPA Kak OTpaxkeHue H>BONOLUU. (OCHOBHBIC
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIOJOTHUS KaKk HayKa. Pa3BuTue npencTaBieHui o
MPOMCXOXKJAEHUU 4YeloBeKa. Meroabl u3ydeHus aHTpomnoreneza. (CxoacTBa u
pazInyus YeI0BeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE TTOJIOKEHUE YeTTOBEKaA.

JBuwxymume  cuibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI o00pa3 JKU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU DBOJIIOLIMHU YEJIOBEKA: aBCTPAJONUTEKU, UeaoBek
yMenblii, YenoBek npaMoxondimuu, YenoBek HeaHAEPTaIbCKUM, YeloBek
pasymHbIil. Haxonku uCKOmaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IH.

YenoBeyeckne pacbl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajJioujHasi  (dKBaTOpHAIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  TMPEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUS. EAMHCTBO 4enoOBEYECKHX pac.
Kpurtuka pacuzma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuiel U cxembl: «Bo3HukHoBenne ConHeYHOM cucTeMbl», «Pa3Butune
OpraHu4eckoro mupa», «PacrturenpHas kieTtka», <« KuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHSI YEJIOBEKAa M YEIOBEKOOOPa3HBIX
o0e3bsiHn», «OCHOBHBIE MeCTa TAJICOHTOJOTHMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moan», «pesHue mronm», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKne paco».

O6opynoBanue:  mymspku  «[IpoucxoxxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONA, HeaHJepTayiblla, KPOMAHbOHIA), CIECNKUA WU
M300paXKeHns KaMEHHBIX OpYJIUi MEepBOOBITHOIO YeloBeKa (KaMHHU-YOMIIEPHI,



pyOuna, ckpebna), TreoxpoHoOJoruyeckas Ta0nuia, Koyuiekiusa «DopMbl
COXPAaHHOCTHU UCKOIMAEMBIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble M NpaKkTHYecKHe padoThl:

[Ipaktuueckas padora Ne 1. «M3ydyeHne uCKOmaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJIIICKIUSIX).

OKckypeus «IBONIOLUS OPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WA KpaeBeaueCKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpY:KawIiuas cpeaa.

DKOJIOrUs KaK HayKa. 3aJjauyd U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTUYECKUX
UCCIIEA0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUST OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YILHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Krnaccudukaius >SKOJOTHYECKUX (PAKTOPOB:
abnotuyeckue, OMOTHYECKHE M AaHTPOIMOreHHble. JleficTBHE 3KOJIOTMYECKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckne (GakTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonorunueckue puTMBI.

buotnueckue (haKTopHI. Bunnr OMOTHYECKUX B3aNMO/IENCTBUI:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmel. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HadeHue OMOTHYECKHX B3aUMOICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHMCICHHOCTb, IJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[nHaMuka YuCICHHOCTH MONYJISIUUU U €€ PeryJIsiusl.

JdeMoHcTpanum:

[Toptpetsl: A. I'ymOoapaT, K. @. Pynbe, 3. ['ekkerns.

Tabmuter 1 cxembl: kapra «lIpupomnsie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3mMoBy», «®Doronepuoanam», «llonmynamum», «3aKOHOMEPHOCTH poCTa
YUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlabopaTopHble U MpaKkTH4YecKHe PadoThI:

Jlabopatopnas padota Ne 3. «Mopdonornyeckne 0cCOOEHHOCTH PACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPECHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M IKOJIOTHYECKHE CUCTEMBI.



CooOmiectBo OopraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHA0Bas,
MPOCTpAaHCTBEHHas, Tpoduueckas (muieBasi). Bunbl-momuHantel. CBs3U B
OHoLIEHO3E.

Dkoyioruyeckre cucteMbl (dkocucTembl). lloHstue 00 »dKkocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPIHUH B HIKOCUCTEME.
Tpoduueckue (mUIIEBbIE) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHMYECKUE
OUPAMUBI:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBoOMCTBAa 3KOCHCTEM:
YCTOWYMBOCTh, caMoperyJsinus, pazsurue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHUCTEMa XBOMHOTO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE  DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTouuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. XKuBoe BemecTBo u ero ¢gpyHkuuu. OcobeHHOCTH Ouochepbl Kak
ro0abHOM 3KocucTeMbl. [/[uHaMuyeckoe paBHOBecHe W OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoaa,
a3zoTa). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
I'moGanbHbIC YKOJIOTHYECKHUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI u YeJI0BEUYECTRA. CoxpaHeHue
O6unopazHooOpasusi Kak OCHOBa yCcToWunBocTU Ouocdepsl. OCHOBA pallMOHATHHOTO
yOpaBl€HUsl MPUPOAHBIMU peCcypcaMM M UX HCHOJb30BaHHe. JlocTukeHus
OMONOTHY U OXpaHa MPUPOJIBI.

JdemoncTpanum:

IToptpetst: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuter 1 cxemsl: «[lumieBsie menm», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenmu nuTtaHus», «IKOJOTHUECKAs MNUPAMUIAN,
«buocdepa u gyenosek», «IKOCUCTEMa MIMPOKOIUCTBEHHOTO Jeca», « IKOCUCTEMA
XBOWMHOro  Jecay, «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHsbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA Opupody», «BaxneWmme MCTOYHUKHU
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHellllas cOCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBeiii d3¢dexT», «DakTopsl
paauoaKTUBHOTO 3arpsisHeHUs Ouochepb», «OOmas crpykrypa Ouocdeps,



«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBIM 3KpaH OuOCheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azoTa B IpUpoIe».

O6opynoBanue: Mopenb-ammukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PactutenbHble cooliiecTBa», Kouiekuuu «buouenos», « Bpeaurenu BaxkHeHIIMx
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKLIMHU pacTeHUH W
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTMYECKMM TpynnaM OJHOIO BHUIA,
Kpacnas xuura Poccuiickoit ®epepannu, u300paKeHUs OXpaHSEMbIX BHUIOB
PaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS TporpaMM  cpeaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKHX TPATUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH )KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIaMH W HOPpMaMHu
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHUS K KYJIBTYPHOMY HACICAUIO0 U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOM JIESTEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA M MIPABOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOJHOMY HACIEIUIO U NTaMSITHUKAM IIPUPOJBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEWMHOM JKU3HU B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAIIBHOTI'O BO3AECUCTBUS )KUBOU ITPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHUMAHWE U peanu3alus 30pOBOro M 0Oe3omacHoro ooOpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JIOTHY€eCKOT0 BOCITUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX HOCHEACTBUM IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00ATBHOTO XapakTepa SKOJOTHYECKHX TpoOJeM M MyTed ux
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHCHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUIN U TIPEIOTBPAIIATh UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NESITEIHHOCTH SKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieuyeHus: HOBOTO YPOBHSI DPa3BUTHSA MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPU U3y4E€HUN OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHblEe pe3yJIbTaThl OCBOECHUSA y4yeOHoro mnpeamera «buonorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHsl, SBJIEHUE, MPOIlecC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TO3HABaTelIbHbIE, KOMMYHUKATHBHBIEC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO03HABATEIBHOM U COLMATIBLHOM MpPaKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpodIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHATHUSMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, IEAyKTHBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaAX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIIEHUBATh COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJABI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAWTh apryMEHTHhI JUIsl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaratb OpUTHHAIBHBIC MOAXOABl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTHUECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3INYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMANIbHYHO  (OpMY  TPEACTABICHHS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (DOPMYJIbI, abOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiajeHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU 1€ ICTBUSIMMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMHA JPYTUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMH OOIIECHUS U B3aUMOJICHCTBUSA, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJBI COBMECTHBIX NEUCTBHHA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3yIbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE IOBEAECHHUE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENBbHYIO NI€SITEIBbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  [O3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTUX IIPU aHaJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBHI MO OCBOCHUIO, HHTEPIPETAIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3ybTaThl MPEACTABICHBI MO TOJaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpa M HAay4HOIO MHMPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MPEBpAICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOIeHNE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



PE3YJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M MpEBpAIlCHUs] PHEPIruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBbIC 3HAHUS IS OOBSICHCHHUS OMOJOTHYECKHX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHIKCHUIN
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHIHOTO CKpCUIUBAaHMS ISl TIPEJICKa3aHUs HacCJICIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJHM OWMOJIOTHH B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PCAYIEHThI, IEeMH MUTAHU,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. bapa, depenoBanusi riaBHBIX HampaBiIeHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBICHHM, OpPraHu3aiis M IMPOBEICHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPH3HAKH CTPOCHHS OHOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIOCOOJICHHOCTHU
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBSACHEHHS] OMOJIOTUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JAOOpaTOPHBIE M MPAKTUYECKHUE PaldOThI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAINK, HAYIHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011as OMONOTrMYECKYt0 UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHHUKOB, T'PAaMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b :
HOTIOTHA Kax Hayxa 3 0 05 https://m.edso0.ru/7f41c292
bu6moreka [IOK
2 JKuBbIE CHICTEMBI U HX OpraHU3aIys 2 0 0 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1 1
3 WMUYECKUH COCTAaB U CTPOCHHUE KIIETKU 6 0 httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIIETKHU 12 0 0.5 httos://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 0 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 14 0 15
OPraHu3MoOB https://m.edsoo.ru/7f41c292
Cenexuusi opranu3MoB. OCHOBBI bu6mmoreka [JOK
7 12 0 1
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 2 0 0
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 0 55



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

11 KVIACC

KosunuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBONIOIMOHHAA OUOIOTHS 9 0 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 0 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 0 0
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara nudpoBbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bceero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK

1 buonorus B cucreMe Hayk 1 0 0 01.09 https://m.edso0.ru/863e6122

https://m.eds00.ru/863e632a
. bubmuorexa [JOK
2 M . 1 0 0 05.09
CTOAIBL TIOSHAHMA XHBOH TPHPOLET https://m.eds00.ru/863e6122
MeToas! MO3HAHMS )KUBOU IPUPOIBI
[TpakTrueckas padora Ne 1 Eu6 10K
nOINOTEKA

3 {4 1 0 0.5 08.09

((VICTIOTILIOBARME PaSIMAHBIX https://m.eds00.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJIOTHYECKUX 00BEKTOBY
bu6mmoreka [JOK
4 b 1 0 0 12.09

HOTIOTHICCKHE CHCTEMET https://m.eds00.ru/863e6564

CBolicTBa OMOCUCTEM U HX Bu6 1OK
nOJINOTEKA

5 & Y% 1 0 0 15.09

PasHOODPAsHE. YPOBHH Oprafusatin https://m.eds00.ru/863e6564
OmocucTeM.

6 XHUMHUYECKHUI COCTaB KIICTKH. 1 0 0 19.09 bubmotera [JOK
https://m.edso00.ru/863e674e
bubnuoreka [JOK

7 B 1 0 0 22.09

OA1a 1 MUHEPATIBHEIE COIH https://m.edso00.ru/863e674e
bu6mmoreka [JOK

8 benku. CoctaB u cTpoeHue OeKoB 1 0 0 26.09 httos://m.eds0o.ru/863e6b72

9 CBoiicTBa U PyHKIIUH OCJIKOB. 1 0 0 29.09



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

depMeHTbI — OHOJIOTHYECKHE
KaTaJn3aTopbl. BUTaMUHBI.
Jlaboparopuas padora Ne 1

bubmmoreka [{OK

10 0.5 03.10
«M3ydeHne KaTaIuTHIECKOU https://m.edso0.ru/863e6b72
AKTUBHOCTH ()epMEHTOB (Ha TIpUMeEpe
aMuJIa3bl WM KaTajiasbl)»
bubmmoreka [{OK
11 vy . 0 06.10
HICBOAR https://m.eds00.ru/863e6870
bubmmoreka [{OK
12 JI 0 10.10
HHTHAR https://m.eds00.ru/863e6870
bu6moreka [IOK
13 H . 0 13.10
YICIEHHOBBIC RHCTOTEL https://m.edso0.ru/863e6d5c
bu6moreka [IOK
14 ATO® 17.10
0 https://m.edso0.ru/863e6d5c
15 O6o0mmenre 1o TeMe «XUMHIecKast 0 20,10
OpraHu3aus KIETKI»
16 Hctopus u MeToAbl N3y4E€HUS KIETKH. 0 24.10 bubnuoreka [IOK
Knerounas teopus ' https://m.edso0.ru/863e6e88
17 Knetka kak 1enocTHas KuBas 0 2710
cuctema
CtpoeHune dyKapuoOTHIECKON KICTKH bubnuoreka [JOK
18 0 07.11 https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
CrpoeHue 3ykapuoTUYECKON KIIETKH.
JIaGopatopHas pabota Ne 2
«3yueHne cTpoeHUs KIIETOK bubmotera [JOK
19 0.5 10.11 https://m.edso0.ru/863e6ff0

pacTeHHid, )KUBOTHBIX, TPHOOB U
OakTepuil o1 MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpemnapaTax u ux

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OITMCAaHHC»

20 [IpokapuoTHas Ki1eTKa 0 14.11
21 O6o6menne 1o Teme «CTpoeHHE U 0 1711
(GYHKIUU KIETKI
bubmmoreka [{OK
22 06 0 0 21.11
MCH BEIECTE HITH METADOIIEM https://m.edso0.ru/863e766¢
bubmmoreka [{OK
23 () . 0 24.11
OTOCHHTES https://m.eds00.ru/863e7c98
bubmmoreka [{OK
24 X 0 28.11
CMOCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
25 2 0 0 01.12
HEPTETHHECIHH OOMEH https://m.edso0.ru/863e7aae
. bubmuorexa [JOK
26 X . 0 05.12
HISHCHHBII LHICT KICTIH https://m.edsoo.ru/863e7dc4
97 XpoMoCoMBI. XpOMOCOMHBIN Ha0OP 0 08.12
KJIETKU
Henenune kaeTku. MuTo3.
JlaGopaTtopnast padota Ne 3 Eu6 1OK
nOIMoTEKA
28 Hab 0.5 12.12
(HLADIJIOACHHC MITTO3a B IIeTiax https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIpenapaTax»
buocunres O6enka. Peakims bubnuoreka [JOK
29 0 15.12
MaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
30 Tpancnsnus — OMocHHTE3 Oeika 0 19.12 bubmnorexa [IOK
https://m.edso0.ru/863e796e
31 Perymsimus oOMEHHBIX TPOIECCOB B 0 2712
KIIETKE
32 Hexnerounsie hopMbl )KU3HU — 0 26.12 bubnuoreka [IOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

00600uenue no reme «OOMeH

33 BEIIECTB ¥ MPEBPAILCHUE SHEPTHH B 0 29.12
KJIETKE»
bubmmoreka [{OK
34 @DopMBbl pa3MHOKEHHUS OPraHU3MOB 0 16.01 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuoreka [JOK
35 M 0 19.01
o3 https://m.edso0.ru/863e7f4a
36 OO6pazoBaHue U Pa3BUTHE MOJOBBIX 0 23.01
KJIETOK.
OnnonotBopenue. JlabopaTopHas
37 pabota Ne 4 «M3yueHue cTpoeHust 05 2601 bubmuorexa [JOK
MOJIOBBIX KJIETOK HAa FOTOBBIX ' ' https://m.edso0.ru/863e81b6
MHKpOIIpenapaTax»
NunuBnayanpHOE pa3BUTHE
38 0 rI:lelI\[«}(I)B OMO pPIOHaJILHOG 0 30.01 bubmmorexa [OK
P ' P ' https://m.eds00.ru/863e8436
pasBUTHE.
NunuBuayaabHOe pa3BUTHE
39 0 l"leI/I?yfféB HOCT§M6 HOaJILHOE 0 02.02 bubmmorexa [IOK
p ’ P ' https://m.edso0.ru/863e8436
pasBUTHE.
40 O060611eHne 110 TeMe «Pa3sMHOXKEHNE U 0 06.02
pa3BUTHE OPraHU3MOBY
I'enetnka — Hayka o bubnuoreka [IOK
41 0 09.02
HAacJIeACTBEHHOCTH U U3MEHYHUBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBAHUS Eufs OK
42 pU3HAKOB. MOHOTHOpUIHOE 0 13.02 nomorexa L

CKpCIUINBAHHUC

https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

43

IlonHOE U HEMOJIHOE JOMHUHHPOBAHUC

16.02

44

Ananusupyrouiee cKpeluuBaHue

20.02

45

JuruOpuiHoe cKpermBaHue. 3aKOH
HE3aBUCUMOT'0 HACJIeIOBAHUS
MIPU3HAKOB

27.02

bubmmoreka [{OK
https://m.edsoo.ru/863e89a4

46

Pemrenue 3agau Ha quruOpuaHOE
CKpEILIMBaHHE

01.03

47

ClemieHHOe HacjIeIOBaHHE
npusHakoB. JlaboparopHas padota Ne
5 «3yuenue pe3yabTaToB
MOHOTHOPHTHOTO ¥ TUTHOPHUIHOTO
CKpEIIUBAHMS Y IPO30(HITBI HA
TOTOBBIX MUKPOIIpErapaTax»

0.5

05.03

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

48

Pemrenue 3aga4 Ha CIleIICHHOE
HacjeA0BaHUE TPU3HAKOB.

12.03

49

T'enetuka nona. Hacnenosanue
MIPU3HAKOB, CIIETUICHHBIX C MOJIOM

15.03

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

50

N3menunBocth. HenacineactBenHas
n3MeHu4nBOCTb. JlabopaTtopHas padoTa
Ne 6 «M3yuenne MmoaupuKarMOHHON
W3MEHUYUBOCTH, IOCTPOCHUE
BAapHUAIIMOHHOTO psla U
BapHallMOHHON KPUBON»

0.5

19.03

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

51

HacnenctBeHHast U3MEHYHBOCTD.
JlaboparopHas pabota Ne 7. «AHanu3
MyTalui y 1po30(uIisl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

22.03

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

52

I'eneTnka yemoBeka. HpaKTI/I‘IeCKaH

0.5

02.04

bu6mmoreka [JOK



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

pabota Ne 2. «CocraBiieHue U aHATN3
POJIOCIIOBHBIX YEJIOBEKA.

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

Hacnencreenuslie 3a00JieBaHUSA

53 05.04
YeJI0BeKa.
O06o06mIeHne o Teme
54 «HacneacTBEeHHOCTh U M3BMEHYUBOCTD 09.04
OpPraHU3MOBY
55 Cenekius Kak HayKa M TIpoLiecc 12.04 brbmmorexa [OK
https://m.eds00.ru/863e9214
56 UckyccTBeHHbINH 0TOOD 16.04
57 OKCIEepUMEHTAIBHBIN MyTareHes. 19.04
[Tosrydenune nmoauIIona0B.
58 BrayrpuBunoBas ruGpuan3ausi. 23.04
I'eTepo3suc.
59 Otnanennas THOpUAN3ALIHSL. 26.04
Oxckypeusi «OCHOBHBIE METObI U
60 JOCTHOKCHHS CEJICKITUN PACTCHHUH U 30.04 Eubmrorexa HOK
KHBOTHELO https://m.edso0.ru/863e9214
61 O6o6meime o TeMe «CeJexkuus 03.05
pacTeHu»
62 buoTtexHo0THs Kak OTpacib 07.05 bubnunoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
63 MukpoOuosiornieckas TeXHOJIOTHS 10.05
64 Kiierounast TeXHOJIOTHS U MHKEHEPUS 14.05
65 XpOMOCOMHAsI ¥ T€HHasl UHKEHEPUs 17.05
66 O6006menue mo Teme 5105

«buoTexHoIOrug»



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

67 Peseps 0 24.05
68 Pezeps 0
OBUIEE KOJIMYECTBO YACOB I10 68 55

[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
N bubnuoreka [JOK
1 C) 1 0 0
BOJHOTHI H METOABE €€ H3yHCHIA https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 0 0 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1 0 0
AKPOSBOIHOMHA https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
bu6mmoreka [IOK
4 Jlab 6ota Ne 1 1 0 0.5
aboparopuai pabota 7z https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 0 0 bubnuoreka [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 E 0 1 0 0
CTCCTBCHIbIT OTOOP €O pOpMEI https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1I000pazoBanue. JlaboparopHas bubnunoreka [JOK
7 1 0 0.5
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEIILHOTO XapaKTepa»
3 Hanpasnenus u nytu 1 0 0 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



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

9 HeobOpaTumocTs 3BOTIOIUN 0

10 Ucropus xu3Hu Ha 3emiie 1 METOAbI 0
e€ u3y4eHus

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU 0 bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U 0 bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema 0 bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 0 httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) 0 bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU 0
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE 0 bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0
KU3HU Ha 3emiie»

20 DKoJIoTus Kak HayKa 0

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 0 bu6mmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacCTeHHIA U3 PA3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padota
Ne 4. «Bnusinue cBeTta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 b 0
HOTHHECKHE (aKTOpPSI https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToacuért mIoTHOCTH 0.5
TOMYJISAIIMKA pa3HBIX BUIOB
pacTeHui»
o5 CooOmiecTBa OpraHu3MoB — 0 bubnuorexa [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI 0 bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTeIN YKOCHUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI. 0
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI 0
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 0
buocdepa — riodanbHas bubnuoreka [IOK
30 0
JKOCHCTEMA 3eMIIH https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS 0 bubnunoreka [JOK

o6uocdepsl

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



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

32 YenoseuecTBo B bnocdepe 3emin 1 0
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 0 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1 0
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonios A.M. u npyrue
/Mlon pen. Ilaceunuka B.B., Akunonepnoe obmectBo «M3aaTenscTBO
«IIpocsewenue»

* buonorus, 10 knacc/ [Taceunux B.B., Kamenckuit A.A., Pyomnios A.M. u npyrue
/Mon pen. Ilaceunuka B.B., Axunoneproe oo6mectBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

A.JO.Nonnesa. A.B.Topranos. buosnorus B cxemax u tabimmax IKCMO
Mocksa. 2012 T

I'. 1. Jlepuep. buonorus. IlonHeii cipaBoyHUK 111 oArotoBku K E T' 9. M.
Actpenb 2012 T

I'otoBumcs k EI'D. O6mas 6uomnorus M Jlpoda 2012 ¢

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorus. KoHTponbHbIE H3MEpUTENbHBIC MaTepraibsl M
IIpocsemienue 2012 r

N.P. MyxamemxaHoB. MacTepckas yuutens « TecTsl, 3aueTsl, Omuronpocs! 10-
11 kmace» M «BAKO» 2007 ¢

O6ast ouonorusi: Yueonuk / [Tox pen. Koncrtantunosa B.M.. - M.: Academia,
2018. - 704 c.

Boponmos, H.H. buomorus. O6mas 6uonorus. 10-11 kimaccel: YueOHUK 1S
o0111e00pa3oBaTeNbHbIX yupexaeHuii: ba3zossiil yposens / H.H. Boponiios. - M.:

ITpocs., 2022. - 304 c.



Heitma-Cuonnnkas, M.A. O01as u caHuTapHasi MUKpOOHUOJIOTHS C TEXHUKOU
MUKpPOOHOJIOTHYECKUX UCCIeIoBaHu: YueOHoe nocodue / M.A. Jleiima-
Cuonnnkas. - CII6.: Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas TeTpaas nmo o6mieit 6uonoruu: 10-11 kinacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Mycradguna, B.. Cusornazosa, H.M. Uepnosoii "O06uias
ouomnorus. 10-11 knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B..
CuBornasos. - M.: Dk3amen, 2. - 157 C.

T A Jloskosa. Ilogroroska k onumnuaaaM 1o ouonoruu 8-11 ximaccos. M

Atipuc-tipecc 2011

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

www.informika.ru - anextponnsiii yueonuk "bruonorus” (sep. 2.0 - 2000) u3
rukia "O0y4aroniye SHIUKIoneuu". - YueOHbIH Kypc, KOHTPOJIBHBIE BOIIPOCHI.
(Kak monp3oBatbes - cM. "Tlomorip".)

www.college.ru - pazaen "OtkpoiToro komremka" mo buomornn. YueOHuK,
mozenn, On-line Tectol, yuanresro.

www.skeletos.zharko.ru - "OmopHo-aBHUraTenbHasE CHCTEMa YeIoBeKa'.
OO6pazoBatenbHbIi cailT o mpeamety buomnorus, kypc Yenosek. CtpoeHue
ckenera. Mplmeynas cucrema. Kak 3to padoraet. [Ipunoxenus: 2 cKkelneTHbIX
SHITUKJIOTIC NN, JITISl YUYUTENS - YPOKH, Ia0OpaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot [{ansl. HoBocTH 1 0030pHI 110
o6uonoruu, sxonorun. [Ipodiemsr u Teopun. ECTh TeMaTHueCcKue BBITYCKH,
dotoranepen, brorpaguu BEIUKUX YICHBIX, CIICTICIIOBAPb.

www.bio.1lseptember.ru - mus yaureneit "5 uny Ha ypok buonorun". Cratbu 1no:
boranuke, 3oonorun, buonorun - Yenosek, O0miei 6moaoruu, DKOJIOTHH.



www.bio.1lseptember.ru - razera "buosnorus" (MeX1y BEIXO0M OYEPEIHOTO
HOMeEpa Ta3eThl M MOSBJICHUEM TOJHOTEKCTOBOM BEpCHU HOMEpa Ha caiTe
YCTAHOBJICH '0JIOBOM MHTEPBAI)

www.kozlenkoa.narod.ru - Orot caiit Kosnenko A.I'. - npernogaBatess ¥ 1JIsl
nperoaaBarescii, sl TeX, KTO YYUTCS ¢aM M YYUT JAPYTUX; OYHO U TUCTAHIIMOHHO,
OHMOJIOrMH, XUMHUH, APYTUM IPEIMETaM - ¢ IOMOIIBIO KOMITbIOTepa U MHTepHeT.

WWW.NSU.ru buosnorus B BOIIPOCAaxX N OTBCTAX - YUCHBIC HOBOCI/I6I/IpCKOFO
AK&IICMI‘OPOI[K& OTBCYAKOT HA BOIIPOCHI CTAPIICKIIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocubupckoi o0pa3oBaTeabHOM CETH.
[Tondopka MaTepuaioB U CCHIJIOK (TIPOTrPaMMBI, TPOSKThI, MATEPUAIIBI Y YPOKY,
aOUTYpHUEHTY).

www.nrc.edu.ru - "buomornyeckas kKapTuHa Mupa' - pasziesa JIEKTPOHHOTO
yueOHuka "KoHieniuu coBpeMeHHoro ectectBo3Hanus"". Konneniuu

MPOUCXOXKICHUS KU3HU U Teopuu 3Bororuu. (I[lepexos o cchlike BHU3Y
"Nlanee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u skuBoTHbIe" Kak
saimkIonenus. (O6vem uHdopmanuu Brnevatiser.) Beibpats 6ykBy, OTKpoeTCs
CTpaHHIla C AByMs OOJIBIIMMU KOJIOHKaMH Ha3BaHui: Pactenus u JKuBoTHBbIE.
BriOupaeM 1o Ha3BaHUIO - OTKPBHIBAETCS ONMUCAHUE U (HOTO.

www.filin.vn.ua - "®unuH" - HUTFOCTPUPOBAaHHAS YHIIMKIONEANS KUBOTHBIX. K
CO’KaJICHUIO HE BCe pas3fenbl ToToBbel. Omucanus u ¢potorpadum.

www.nasekomie.h10.ru "Hacekombie" O HACEKOMBIX IS IIIKOJIbHUKOB -
OIKMCAaHKE OCHOBHBIX BHJIOB, PHCYHKH.

www.invertebrates.geoman.ru Hacexowmsie. [TomynspHas kKHUTa AKHMYIIKAHA
N.N. ¢ MHOXECTBOM IIBETHBIX PHCYHKOB U (poTorpadui. -

www.bird.geoman.ru ITruner. [Tonynspras kaura AkumymikuHa M. ¢
MHO>KECTBOM I[BETHBIX PUCYHKOB M (hoTOorpaduii.



www.animal.geoman.ru Mup >xuBoTHbIX. [lonynspras kaura Axkumymikusa U.1.
C MHOKECTBOM LIBETHBIX PUCYHKOB U (oTOrpaduil.

fish.geoman.ru Pei0s1. MitrocTpupoBaHHas SHIUKIIONEIUS PhIO.

www.plant.geoman.ru - J)Ku3up pacteHuii. 3aHuMaTeIbHO 0 OoTaHuKe. bakTepuu.
JlekapcTBEHHBIE PACTECHUS.

www.livt.net - siekTpoHHast HIUTFOCTPpUPOBaHHAs SHIMKIoNeAus "YKuBbIe
cymectBa". Knaccudukanus u ¢pororpaduu 6e€3 Tekcra.

www.nature.ok.ru - PGI[KI/IG N UCUC3a0IIHNC KNBOTHBIC Poccun. Onmcanus u
rojioca pCaAKux KUBOTHBIX.

www.bril2002.narod.ru - bruosorust st mkonbHUKOB. KpaTkast nHpOpM. 110
paznenam: O6mas ouonorusi, boranuka, 3oom0rus, Yenosek.

www.festival.1september.ru - ®ectuBans negarorndeckux uaeH "OTKPHITHINA
ypok" 2006 - 2007. Paznen "[IpenonaBanue 6uomorun" - 86 crarei.

www.charles-darwin.narod.ru - Yap:s3 Jlapsun: onorpadus U KHUTH.






