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HOACHUTEJIBHAS 3AIINCKA

[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
NPOCMAaTpPUBAETCS HANpPaBICHHOCTh HA Pa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIEOMOIOTHYECKUX 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
MIOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS NPUKJIAIHBIX 33]a4, B
TOM 4HCJe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKAa, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSHUSL 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 (GopMuUpoBaHHE Yy  OOydaroUIuXxcs
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 KUBOW mpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMYECKOr0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecrneynBaeT yCJIOBHUS Il (OPMUPOBAHUS
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 TMO3UIMKA KyJIbTYpOCOOOpPa3HOrO0 MOIXO0Ja, 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. Oco00oe MecTo B 3TOW cHUCTEeME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYeCcKOro 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,
«IBOTIONHUS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

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 OTHOLICHUH 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 TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 ypOBHsI OpraHU3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4eHUU 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 OESPEKHOTO OTHOIICHHUS K HEH, COOTIOICHHS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

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

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHUM B ITOBCETHEBHOMN JKU3HU IS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», mzydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMHU, TEXHUUYECKUMU U JIPYTUMU
€CTECTBCHHBIMU HayKamH, (uiaocoduei, ITUKON, ICTETUKON U mpaBoMm. Posb Ouomoruu B
(dhopMUpPOBaHNU COBPEMEHHOM HAy4YHOU KapTUHBI Mupa. Cucrema OMOJIOrMYeCKUX HAYK.

Metoasl mO3HAHUS JKUBOW TMpUPOAbl (HAOMIOJIEHHE, DJKCIIEPUMEHT, OIKCaHue,
U3MepeHue, Kiaccudukaius, MoJeIupoBaHue, CTaTUCTUYECKass 00paboTKa TaHHBIX).

JdeMoHcTpanum:

IToptpersr: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuiipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHue pa3iMYHBIX METOJOB MPU H3YYCHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouosoruu. OTINYHUE KUBBIX
CHUCTEM OT HEOPTaHHUYECKOW MPUPOIBI.

CroiicTBa OmocucTeM U UX pa3zHooOpa3ue. YPOBHU OpraHu3aluud OHUOCHUCTEM:
MOJICKYJISIPHBIM, KJIIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIAMOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHIECKUI ), OnOChEPHBIH.

JdeMoHcTpanum:

Tabnuupel 1 cxembl: «OCHOBHBbIE NMPU3HAKHU KU3HU», «YPOBHU OpPraHMU3aIUU >KUBOU
IPUPOIBI.

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMmnuyecKkuil COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKU.  XHMHUYECKHUE  JBJIEMEHThl:  MAaKpPOJJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEIIECTBA.

@yHKIUM BOJbl U MHUHEpAJbHBIX BEHIECTB B KieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OECIJIKOB.
HezameHumble W 3aMEHUMBIE AMUHOKHCIOTHI. AMHHOKUCIOTHBI COCTaB. YpPOBHH
CTPYKTYpbl O€JIKOBOW MOJIEKYJbl (II€pBUYHAs, BTOpUYHAS, TPETUYHAs W YETBEPTHUYHAS
CTPYKTypa). XUMHUUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHkmm OEIKOB.

depmeHTH — Ononorndeckue katanu3aTopbl. CTpoeHue QepMeHTa: akTUBHBIA IICHTD,
cyOctpatHas cnemupuaHocTh. Kodepmentsl. Butamunbsl. Otauuns (epMEeHTOB OT
HEOPraHNUYECKUX KaTalIu3aTOPOB.

VYrneBoasl: MOHOcCaxapuabl (TJIOKO3a, pubo3a W JAE30KCHpHO03a), TUCaXapUIIbI
(caxapoza, jakTO3a) W mojaucaxapuabl (Kpaxmai, IJIMKOTeH, LeJUIoio3a). buonornueckue
(yHKIIMU yTIIE€BOJIOB.

Jlunuael: Tpurnuuepuasl, dochomunuasl, crepounbl. 'uapodunbHo-ruAPOPOOHbIE
cBoicTtBa. buonornyeckue QpyHkuuu aunugoB. CpaBHEHHE YIJIE€BOAOB, OCJIKOB M JIUIIHJIOB
KaK UCTOYHUKOB DHEPTHUHU.



Hyxnennosele xucmorel: JIHK w PHK. Hyxkmeornasl — MOHOMEpPBI HYKIEHMHOBBIX
kucnor. Crpoenne u ¢pynkumu JAHK. Crpoenue u ¢pynknum PHK. Buast PHK. ATO:
CTpOEHUE U PYHKIUH.

[utonorusa — Hayka o kierke. Kiietounas teopus — npuMep B3aUMOACUCTBUSA UAECH U
(aKkTOB B HAYYHOM MO3HAHUHU. METObI U3yUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOlIMe NpU3HAKK KIETOK: 3aMKHYyTas
Hapy>kHas MeMmOpaHa, moJiekynbl JJIHK kak reHeTrueckuii anmapar, cCucTemMa CuHTe3a Oelnka.

Tunsl KIETOK: 3syKapuoTHuecKas M mnpokapuoTuueckas. OCOOEHHOCTH CTpOEHUS
npokapuoTudyeckor kietku. Kretounass creHka Oaktepuil. CTpoeHHE 3YKapUOTHYECKOU
KJIeTKU. OCHOBHBIE OTIUYMS PACTUTEIBHOM, )KUBOTHON M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOUYHAs CTEHKA, TTTIMKOKAJIUKC, UX (DYHKIIMH.
[Inazmatuyeckas memOpaHa, €€ cBoMcTBa M (QyHkiuu. lluTomnmasma u e€ OpraHoupsbl.
OpnomemOpannble  opranHouasl  kietku: OIIC, anmapat ['odAbmXH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpPraHOMABl KIETKW: MHUTOXOHJAPUM, IUAcTUIbl. IIponcxoxaeHue
MUTOXOHAPUM U mnactua. Buasl mmactun. HemeMOpanHble OpraHOUIbI KIETKUA: PUOOCOMBI,
KJIETOYHBIA 1IEHTP, UEHTPUOJU, PECHUYKH, XIyTUKH. DYHKIHMM OPraHOUJIOB KIIETKHU.
Bxurouenus.

SAnpo — perynartopHslii 1eHTp kieTku. CTpoeHue sdAnupa: saepHas 000J0YKa,
KapuoIuia3mMa, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkuunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacrpeneneHue XMMHYECKHX JJIEMEHTOB B HEXKHUBOW MPUPOIE»,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabnuuer u cxemol: «llepuonnueckas TabnHila XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOABDY, «buocuHTe3 Oenkay, «CTpoeHHe MONEKyNIbl Oenka», «CTpoeHue
dbepmentay, «Hykneunosbie kucnotel. JJHK», «Ctpoenue momnekynst ATO», «Ctpoenue
AYKapUOTUYECKON KIETKH», «CTpPOEHHE >KMUBOTHOW KIETKH», «CTPOCHUE pPaCTUTEIbHON
KIIETKN», «CTpoeHrne NpOKapuOTHYECKON KIIETKN», «CTpoeHue siapa KIeTKW», «YTIEBOIbD),
«JIummaery.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, 00OpYy/IOBaHUE /I TIPOBECHUS HAOIIOICHUIA,
U3MEPEHUN,  HSKCHEPUMEHTOB,  MHKpONIpenaparbl  pPaCTUTEIbHBIX,  JKUBOTHBIX H
OaKTepHAIbHBIX KIETOK.

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:

Jlabopatopnas paborta Ne 1. «/3ydeHne kaTanuTUUECKOW aKTHBHOCTH (PepPMEHTOB (Ha
MpUMepe aMUJIa3bl WIIM KaTajaasbl)».

Jlaboparopnast padotra No 2. «M3yueHuwe CTpOeHHUSI KIETOK PACTEHHUM, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUE.

Tema 4. ’KusHeaesITeJIbHOCTDh KJIETKH.

O6Men BemiecTB, WM MeTa0onu3M. AccuMuisius (TUIACTUYECKUM OOMEH) U
JUCCUMWIISIIUS (SHEPreTUYeCKUii OOMEH) — JBE€ CTOPOHBI €IMHOTO Mpollecca MeTaboau3ma.
Ponb 3aKk0HOB COXpaHEeHUS BEILIECTB U YIHEPTUHU B TOHUMAHUK METa00JIM3Ma.



Tunel oOMeHa BeniecTB: aBTOTPOdHBIA U reTepoTpodHbiid. Ponbs dhepMeHTOB B 0OMeHe
BEIIECTB U MPEBPALLICHUN SHEPTUH B KIIETKE.

®dotocunte3. CBeroBas M TeMHOBas ¢as3bl (QoTocuHTe3a. Peaknuu (GoTocuHTE3a.
OddextuBHOCTh (OTOCHMHTE3a. 3HaUeHUE (POTOCHHTE3a s KU3HU Ha 3emie. BrnusHue
yCJIOBUH cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUM.

XeMOoCHHTe3. XeMOCUHTE3UPYIoIue OakTepuu. 3HAUCHUE XEMOCUHTE3a JJI KU3HU Ha
3emie.

OHepretuueckuii o0OMeH B KkieTke. PaciienneHue BelIeCTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTamlbl 3HEPreTMYeckoro oOMeHa. [mmkonus.
bpoxenue u ero Buapl. KnuciopoaHoe oKuCIEHUE, WK KIETOYHOE AbIXxaHue. OKUCIUTEIBHOE
bochopunupoBanue. IPHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peaknun matpuuHoro cunte3a. ['enetmdeckas uHdpopmauus u JIHK. Peanuzanus
reHeTudeckor nHdopmManuu B kKieTke. ['eHeTnyeckuit Ko 1 ero cBorcTBa. TpaHCKpUIIUS —

matpuunbli cuHte3 PHK. Tpancnsumss — OuocunHte3 Oenka. ITambl TPaHCISIUH.
KonupoBanne amuHokucioT. Posb pubocom B Ouocunrese Oenka.
Heknerounsle ¢opmbl xku3Hu — Bupycbl. Mcrtopusi otkpeitusi BupycoB (. U.

NBanoBckwuit). OcOOEHHOCTH CTPOCHHS W >KU3HEHHOTO IHMKJIa BHpYycoB. bakrepuodaru.
bonesnn pacrteHuii, JKMBOTHBIX M  4YEJIOBEKAa, BbI3bIBA€Mble BHUpycaMHu. Bupyc
ummyHonedunura venoBeka (BUY) — Bo3Oynurens CIIM[a. OOpaTHasi TpaHCKpHIILIHS,
peBepTasza u uHTerpasa. [Ipodunaktruka pacnpocTpaHeHus BUPYCHBIX 3a00JI€BaHHIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsuos, /. Y. BanoBckuii, K. A. Tumupszes.

Tabmuuet u  cxembl: «Tunsl  nuTanus», «Mertabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Xioporuiacty, «Porocurres», «Ctpoenue JJHK», «Ctpoenue
u  (QyHKIHOHMpOBaHHWE TeHa», «CuHTe3 Oenkay, «l'eHeTmueckuii kom», «Bupyce»,
«bakrepuodarn», «Ctpoenue u ku3HeHHbId 1K BUpyca CIIM[a, Oaxtepuodaray,
«Permukanusa JTHK».

O6opynoBanue: Mojaenu-ammiukaiun — «Yasoenne JIHK wu  Tpanckpummmsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHre M1 HHAMBHUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Krnerounsrii nuki, Wi >KM3HEHHBIM UK kieTku. WuTtepdaza m mwuros. Ilporeccsr,
nporekatonue B nHTepdasze. Permkanusa — peakius marpuanoro cuuteza JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIM HA0Op — KapuoTHM. [[UTUIONIHBIA 1 TaIIOMIHBIA XPOMOCOMHBIE
HaOopel. Xpomatunabl. LlUTONOrMYECKHME OCHOBBI Pa3MHOXKEHUS W HHIUBHIYAIBHOTO
Pa3BUTHUS OPTAHU3MOB.

Jlenenue kietku — muto3. Craauu mutosa. IIpouecchl, Mpoucxoisiyue Ha pa3HbIX
CTaJHsIX MUTO3a. BHOJIOrMYECKU CMBICT MUATO3A.

[Iporpammupyemasi TuOENb KIETKHA — aromnTo3.

@opMbl pa3MHOXKEHHSI OpraHM3MOB: Oecrosioe W TosnoBoe. Buabl 0Gecrnonoro
Pa3sMHOXEHMS:  JE€JICHHWE  HAJBOE,  IMOYKOBAHME  OJAHO- M  MHOTIOKJIETOYHBIX,
CrOpooOpa3oBaHKe, BEreTaTUBHOE  pa3MHOXkKeHUEe. VICKyCCTBEHHOE  KJIOHMPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JIJIS CEJICKIINU.

[TonoBoe pa3mMHOXKEHUE, €r0 OTAUYHUS OT OECIIOJIOrO.



Meiios. Craguu Mmeno3sa. [Ipouecchl, mpoucxoasnie Ha cTaausx menos3a. [loBeneHne
XpoMocoM B Mero3e. Kpoccuarosep. bronorndecknii CMbICIT M 3HAUEHUE MEHO03a.

'amerorenes — mpoiiecc 0Opa3oBaHUsI TMOJIOBBIX KJIETOK Y KUBOTHBIX. I[lojoBbIe
KeJe3bl: CEeMEHHUKM U SUYHMKUA. OOpa3oBaHUE M PA3BUTHE MOJOBBIX KJIETOK — TaMer
(criepmato3oua, SHIEKIETKa) — cHepMaroreHe3 M oBoreHe3d. OCOOCHHOCTH CTPOCHUS
SUUEKJIETOK U cuepMaro3ouaoB. OmionorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). DOMOpPHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Otanbl YMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JIpPOOJIEHUE, TacTpyJIsIus,
opranoreres. IlocTamOpuOHaNIbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBLHOTO PA3BUTHS:
npsiMoe, HemnpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHuW3MoOB, (DaKTophI,
CrOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pasBurue pacteHuil. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOEHHUE CEMEHH,
CTaJIUU PA3BUTHSL.

JdeMoHCcTpanum:

Tabmuipl 1 cxembl: «@OPMBI PA3MHOKEHUSI OPTaHU3MOBY, «JIBOWHOE OIJI0J0TBOPEHNUE
y IBETKOBBIX PpACTEHHI», «BereraTuBHOE pa3sMHOXXEHHUE pacTeHUi», «JlereHue KIeTKu
O0aktepuii», «CTpOeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN LUK,
«Permukanus JIHK», «Muto3», «Menos», «lIpsmoe u Henpsimoe pa3zButue», «l amerorenes
y MJIEKOMTUTAIOUINX U YeT0BeKa», « OCHOBHBIC CTAJMU OHTOTCHE3ay.

O6opynoBaHue: MUKPOCKOI, MUKporipenapathl «CrepMaTo30uabl MICKOTTUTAIOIIETO,
«iuekneTka Miekonuraroniero», «KapuokmHes B KJIETKaX KOpEIIKa JyKa», MarHUTHas
Moaeb-antuKanus «Jlenenue kinetku», Mmoaens JIHK, monens MetadazHoit XpoMOCOMBI.

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JlaGopatopnas padota Ne 3. «HaGmtonenue MuTo3a B KJIeTKaX KOHYMKA KOpeIlKa Jyka
Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHast pabota No 4. «M3ydyeHue CTpOeHHUS TOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIpENnapaTax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer m 3agaun reHeTukW. HcTopusi pa3sBUTHUA TEHETUKUA. POJIb LIUTONOTMHA U
HMOpPHUOJIOTUU B CTAaHOBJIICHHHM TE€HETHKU. BKiaa pocCHHCKUX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TEeHETUKH (THOPUAOIOTUYECKHUM, ITUTOTCHETHYECKHH,
MOJEKYIsIpHO-TeHeTHYeCcKUil).  OCHOBHbIE = T'€HETHYECKHE  TMOHATHS. | eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUSI NPU3HAKOB, YycTaHoBieHHble [. Mengenem.
MonorubpuaHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi THOPHIOB TEPBOTO MOKOJICHUS.
[IpaBusio AOMUHUpPOBaHUA. 3aKOH pacUICIUIEHUs MPU3HAKOB. ['MmoTe3a 4YMCTOTHI TaMer.
[TonHOE M HEMOIHOE JOMUHHUPOBAHUE.

JlurnOpuiHoe CKpeuuBaHve. 3aKOH HE3aBUCHUMOTO HACJEIOBaHHS IPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUSI. AHAIM3UPYIOIIEE CKpEIUBaHUE.
Hcnonp3oBaHue aHATM3UPYIOMIETO CKPEIIMBAHUS 1JI ONPEEICHUS T€HOTUIIa OCOOH.

CuerieHHoe HaciefoBaHue mnpusHakoB. Pabora T. Moprana mno clerieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapyllieHue cuenienns reHOB B pe3ybTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. [ eHeTHUeCKHne KapThl.



l'enernka mnosma. XpOMOCOMHOE ONpEAEciIeHHEe Mojia. AyYTOCOMBI M TOJIOBBIE
XpoMocombl. ['oMoraMeTHesle UM reTeporameTHble OopraHu3Mbl. HacienoBaHue NpPU3HAKOB,
CLUEIUIEHHBIX C TTOJIOM.

N3MeHnunBOCTh. BuIbl M3MEHUYMBOCTH: HEHACIIECACTBEHHAass M HAcieACTBEHHas. Poiib
cpelbl B HEHACJIEJCTBEHHONM HM3MEHYMBOCTH. XapaKTepUCTUKA MOJIU(DUKAMOHHOU
M3MEHUYMBOCTUA. BapuanmoHHBINA psl U BapuauMOHHas KpuBas. Hopma peakuuun mpusHaka.
KonndecTBeHHBIE W KA4YEeCTBEHHBIE TPU3HAKM MW UX Hopma peakiuu. CBOICTBa
MOU(DUKAIMOHHONW U3MEHUYHUBOCTH.

HacnenctBennas, Wi  TE€HOTUIIHMYECKAS, U3MEHUYHUBOCTD. KombunatuBHas
M3MEHUYMBOCTh. Meio3 U MOJOBOM MpOIECC — OCHOBA KOMOMHATHUBHOM HM3MEHYMBOCTH.
MyTtanmonHas u3MeHYUMBOCTh. Kiaccudukamuss wMyTaluii: TEeHHBIE, XPOMOCOMHBIE,
reHoMHble. YacToTa U nmpuurMHbl MyTanuil. Myrarenasie (akTopbl. 3aKOH TOMOJOTUUYECKUX
PAIOB B HaclieACTBEHHOW n3MeHunBoctu H. M. BaBuiiosa.

Bhesnepnast HacI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/Ibl T€HETHMKH YEJIOBEKA:
reHeaJoTuuecKui, OJM3HEIOBbIN, IMTOTCHETUUECKUN, OMOXMMHUYECKUN, MOJICKYJISIPHO-
reHeTndeckuii. COBpEMEHHOE OIpEeICHUEe TEHOTHUIA: MOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM yucie ¢ nomombio [111P-ananuza. HaciencrBenubie 3a001eBaHUs
YeJioBeKa: TeHHble OoJie3HH, OOJe3HHM C HACJIEICTBEHHOM MPeIpacroioKeHHOCTHIO,
XpoMocoMHbIe Oone3nn. CoMaruueckue M TeHepaTuBHbIE MyTaiud. CTBOJIOBBIE KIIETKHU.
[Ipunmuner  3m0poBoro oOpasza KU3HU, JAUArHOCTUKU, TNPOMUIAKTUKHA U JICYCHUS
reHeTHYeCcKnuX  OoJie3Hel.  MeOuKO-TeHETHYEeCKOEe  KOHCYJIbTHUPOBAaHME.  3HAYCHHE
MEIUIIMHCKON TEHEeTUKH B TNPENOTBPAIICHHUH W JIEYCHUH TEHETUYECKUX 3a00JIeBaHu
YeJ0BeKa.

JdeMoHcTpanum:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabnmuuet u cxeMbl: «MOHOTHMOPUAHOE CKpPEIIMBAHUE W €ro IHUTOTCHETHYecKas
OCHOBa», «3aKOH PacUICIUIEHUSI U €ro [IUTOr€HETHYECKas: OCHOBaY, «3aKOH YHCTOTHI FaMET»,
«urubpugHoe ckpemnimBanuey», «lluTomornueckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS,
«Meio3», «B3auMonencTBUE aUICNIbHBIX TE€HOB», «l €HETMYECKHE KapThbl PpPACTCHUM,
KUBOTHBIX U yeJoBeKay, «['eHeTuka nomiay, «3aKOHOMEPHOCTH HACIEJOBAHUS, CUEIIJIEHHOTO
¢ noisom», «Kapuorumbel yenoBeKa M JKMBOTHBIX», «Buael  H3MeHUMBOCTHY,
«MonaundukarmonHas U3MEHYHBOCTHY, «HacnemoBanue pesyc-pakropa», «['eHeTnka rpymm
KpOoBW», «MyTallMOHHAsI U3MEHYUBOCTBY.

O6opynoBanue: Moaenu-anIuinkauu «MOHOrHOpHUAHOE CKpeluBaHue», «HemomaHoe
JOMUHUpOBaHUE», «urndpuaHoe ckpemuBanue», «llepekpéct XxpoMocomM», MUKPOCKOI U
Mukponpemnapat «J/lpo3zodpuna» (Hopma, Mytanuu (HOpPMBI KPBUIREB W OKPACKH Tela),
repoapuii «I'opox moceBHO».

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:

Jlaboparopnass pabota No 5. «M3ydyeHue pe3yabTaToB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnass pab6ota Ne 6. «M3yuenne wmoguduUKAIMOHHOW W3MEHYUBOCTH,
MMOCTPOEHUE BAPUALMOHHOIO Psila U BAPUALMOHHON KPUBOI.



Jlaboparopnasi pabora Ne 7. «AHamu3 MyTauuid y Jpo30puiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaJIU3 POAOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenexkuusi Kak HayKa W ONPOLECC. 3apOKAECHUE CENEKINU U JOMeCTUKanusa. YueHnue H.
. BaBuioBa o LeHTpax NPOUCXOKACHUS U MHOT000Opa3usi KyJIbTYypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKAEHUS JOMAIIHUX )KUBOTHBIX. COpT, MopoAaa, TaMM.

CoBpeMeHHBbIE METO/IbI CeNIeKIIMU. MacCoBbIN M MHIUBUAYATbHBIA OTOOPHI B CEIEKIIMU
pacteHud u KUBOTHBIX. OIIEHKa DJKCTepbepa. bIMW3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHT. Yncrtas nunus. CKpelBaHue YUCTHIX JIMHUHN. ['eTeposuc, win rudpuaHas cuia.
HeponctBenHoe ckpemmuBaHue — ayroOpuauur. OtnanéHHas rubOpuauzanus U e€ yCreXH.
NckyccTBEeHHBIM MyTareHes3 U MOJy4eHUEe MOJUIUIOUIO0B. JIOCTUKEHUS CENIEKIIUU PACTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MNPOU3BOACTBA. ['€HHasi MHXKEHEpHUsl. DTamlbl CO3aHUS
pekomOunanTHOM JIHK u TpaHcreHHbix opranu3mMoB. Knetounas wmxenepus. Kierounsie
KYJbTYpHI. MUKpOKIIOHAIIBHOE Pa3MHOXKEHUE pacTeHui. KnonupoBanue
BBICOKOMPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTMYECKUE M ITUUYECKHE
npobaeMbl. [MO — reneTrndecku MOIUMDUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /I. Kaprieuenko, M. @. 1BaHOB.

Tabnuuel 1 cxembl: KapTa «LIeHTpbI TPOUCXOXKIEHUS U MHOT0oOpa3us KyJIbTYPHBIX
pactenuit», «llopogpl [OOMamIHUX KUBOTHBIX», «CopTa KYyJIbTYpHBIX pacTeHU»,
«Otnanénnas rudbpuausanusy, «Paborel akamemmka M. @. MBanoBay, «llomummoumus»,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsle KYJBTYPBI U KJIOHUPOBaHHEY,
«KoHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJOB M KOPHETUIOAOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pacreHuii, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHHSY.

JlaGopaTopHble 1 MPpaKTHYECKHE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOJIbI U TIOCTHKEHUS CEJICKIIUM PACTEHUM W >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, INIEMEHHYIO epMy, COPTOUCTIBITATENIbHBIN YYaCTOK, B TEIUTMYHOE
X035IUCTBO, TA0OPATOPHUIO ATPOYHUBEPCUTETA UIIM HAYYHOTO LEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[Ipeanochiku BOBHUKHOBEHUS 3BOJIOLIUOHHON TEOPHHU. DBOJIIOLIMOHHASA TEOPUS U €€
MecTo B Ouosoruu. BiusitHue 3BOTIOIMOHHON TEOPUHU HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CeuznerenscTBa 3BOMIOLUU. [la€OHTONIOrMYECKHE: TOCIEIOBATENIBHOCTh MOSIBICHUS
BUJIOB B TAJICOHTOJOTHYECKON JeTomucH, mepexojanbie (opMmbl. buoreorpaduueckue:
CXOJCTBO U paznuyue GpayH U (pJIop MATEPUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJCTBA U Pa3IUUUs SMOPUOHOB Pa3HBIX BUIOB MMO3BOHOYHBIX.
CpaBHUTENILHO-AHATOMUYECKUE: TOMOJOTUYHBIE, AHAJOTUYHBIE, PYAUMEHTAPHBIC OPTaHbI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUUYECKHE: CXOJACTBO MEXaHM3MOB HACIIEJICTBEHHOCTU U
OCHOBHBIX METa0OIUYECKHUX MMyTEH Y BCEX OPraHU3MOB.

OpomonionHas teopuss Y. JlapBuna. [IpeamnochulkM BO3HUKHOBEHUS JapBUHHU3MA.
JIBKyIIMe Cwibl JBOJIONMU BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TNIPH
OTPaHUYEHHOCTH PECYPCOB, HEOIpeAes€HHAas M3MEHYMBOCTh, OOphOa 3a CyIEeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Botonnu (CTI) u e€ OCHOBHBIE MOT0KEHHUS.

MuxkposBodtonus. [Tonynsinus kKak eIMHUIIA BUA U BOJIIOLIUH.

JIBrkyiue cuibl ((aKTOphl) SBOJIFOIMU BUIOB B MpuUpojae. MyTallMoOHHBIN Tpoliecc U
KOMOWHATHBHAS WM3MEHUMBOCTH. llomynsiiiMOHHBIE BOJHBI M JApeid TeHoB. M3omsius u
MUTpaLysl.

EctecTBenHbIil 0T00p — Hampasiswomuil paxtop sBomtonuu. GopMbl €CTECTBEHHOTO
otbopa.

[IprcniocoONEeHHOCTh ~ OpraHU3MOB  Kak  pe3yapTaT  3Boitonuu.  [Ipumeps
NPUCTIOCOOJIEHUN Y OpraHu3MOB. ApOoMOP(O3bI U UINO-a AT TAIIUH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (GOpPMBI BHUI000PA30BAHUSA:
reorpagpuyeckoe, 3KOJIOTHIECKOe.

MakpoaBodtonusi. @opMbI IBONIONUHU: (PUIETHYECKas], JUBEPreHTHAs, KOHBEPreHTHas,
napayenbHas. HeoOpaTumMocTh 3BOTIONHUN.

[IpoucxoxkaeHue OT  HECHEeUMAIM3UPOBAHHBIX  IpeakoB.  [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs pagualus.

JdemoHncTpanum:

[optpersl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkenb, @. Mromep, A. H. CeBep1ios.

Tabmuuet u cxembl: «Pa3BuTue opraHmdeckoro mupa Ha 3emue», «3apoibIiin
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMmbl OOpHOBI 3a CYIIECTBOBAHUE,
«EcrecTtBennbIii  0TOOpPY», «MHOrO0Opa3ue coOpToB pacTeHwuit», «MHorooOpasue mOopon
KUBOTHBIX»,  «llonmymamuu»,  «MyTauMOHHasE  U3MEHUYMBOCTB»,  «ApPOMOP(O3bI»,
«nnoananrtaiuny, «O0IIas gereHepamusy», «JIBuxyiiyue cuibl 3Bomonuny, «Kapra-cxema
Mapuipyta nyremectsust U. JapBuna», «boprba 3a cymiectBoBanue», «I[pucrnoco0IeHHOCTD
opranuzmMoBy, «I'eorpaduueckoe BU1000pa3zoBaHNey, « IKOJIOTHYECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMbBIX C Pa3IUYHBIMU THUIAMH OKpAacKd, HaOOp
IJIOI0B U ceMsiH, Koyuekiusi «lIpuMepsl 3alUTHBIX MNPUCTOCOONEHUN Yy MKUBOTHBIXM,



Mozeslb «OCHOBHBIE HaIlpaBiEHUS 3BONIOLUNY», 00bEMHaAs Monenb «CTpOEHHE TOJIOBHOIO
MO3ra IMO3BOHOYHBIX».

buoreorpadguueckass kapra Mupa, KojuleKuus «@DOpMbl COXPAaHHOCTH HCKOMAaeMBbIX
KUBOTHBIX MW pacTeHui», wmoxaenb ammukanusa «llepekpéct XpoMocom», BIAKHBIE
npenapatbl «Pa3Butrue HacekoMoro», «Pa3BuTHe JATyIIKU», MUKporpenapar «Jpo3zodunar
(HOpMa, MyTaluu (pOpPMBI KPUIBEB U OKPACKH TEIA).

JlaGopaTopHble 1 MPaAKTHYeCKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHHe BUAOB 110 MOP(POIOTUUECKOMY KPUTEPUION.

Jlaboparopnast pabora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEIJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KM3HHM HA 3emuie.

JloHayyHblE  TpEACTAaBICHUS O  3apOKJICHMM  KU3HM. HayduHble  TMIOTE3bI
BO3HUKHOBEHHUSI XU3HM Ha 3emie: abuoreHe3 M MaHCIepMus. XUMHUYECKas 3BOJIOLIMS.
AOHMOTeHHBIN CHHTE3 OpPraHMYEeCKUX BEIIECTB M3 HEOPraHUYECKUX. DKCIEPUMEHTAIBHOE
MOATBEPXKACHUE XUMHMUYECKOW 3BOOUMU. HavanbHble 3Tambl OMOJIOrHMYECKOW 3BOJIIOLHUU.
['unoreza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoToKJIEeTKU. [lepBble KIIETKM M UX 3BoytoLUA. DOpMUPOBAHUE OCHOBHBIX TPYIIT KHUBBIX
OpraHU3MOB.

Pasgutne xu3HuM Ha 3emse 1o spaM u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass pbl. [laneo3olickas 3pa u €€ Tepuoabl: KEeMOPHUICKHUM, OPIOBUKCKHUU,
CWJIYPUMCKUI, TEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHM.

Me3o30KcKas 3pa v €€ NePUobl: TPUACOBBIN, FOPCKUNA, MEIIOBOM.

Kaitno3olickas 3pa u €€ nepruo/ibl: MajJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.

XapaKTepUCTUKA KJIMMATa U T€OJOTHYECKHUX MpoueccoB. OCHOBHBIE ATaIlbl 3BOJIOLUU
PACTUTENIBHOTO U KMBOTHOTO Mupa. Apomopdo3sl y pacteHuid U *uUBOTHBIX. [losiBieHue,
pacUBET ¥ BBIMUPAHUE PYIIIN JKUBbIX OPraHU3MOB.

Cucrema  OpraHM4eckoro MHpa Kak  oOTpaxeHue HBodouud. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbl OPraHU3MOB.

OBOJNIOIMSL  YelIOBEKa. AHTpOIOJOrUs Kak Hayka. Pa3BuTHe mnpencTaBieHUN o
MIPOUCXOXKIEHUN YesoBeka. Meroasl u3ydeHuss aHTponoreHe3a. CXOJACTBa U pa3JIMUUs
YeJIOBEKA U JKUBOTHBIX. CUCTEMaTHYECKOE MOJ0KEHUE YEIOBEKA.

JBuxymme cuibl (pakTopbl) aHTpororeHeza. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHBI 0TOOp. OOImecTBeHHbII 00pa3 >KU3HW, W3TOTOBICHHUE OPYIUN Tpyna,
MBIIIJICHUE, PEYD.

OCHOBHBIE CTaIUA U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YEIOBEK yMEbIN,
Uenosek mnpsaMoxonsamuii, YemoBek HeaHaepTaibCckuii, YenoBek pazyMmubii. Haxomgxu
UCKOTMAeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHMs, OOJacTb paclpoCTpaHEHUsd, OOBEM
rOJIOBHOTO MO3ra, 00pas3 KU3HHU, OPYIus.

YenoBeueckue packl. OCHOBHBIC OOJIBIIAE PAChl: €BPOINCOUIHAS (€Bpa3HiicKasi), HErpo-
aBcTpajonaHas (PKBaTOpualbHAasl), MOHTOJOHUJHAS (a3UaTcKO-aMepuKaHcKas). YepTsl
IIPUCIIOCOOJICHHOCTH MPEJCTABUTENEH YEIOBEYECKHX pac K YCJIOBHUSM CYLIECTBOBAHUS.
EnnncTBO yenoseueckux pac. Kpurnka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. [lactep, A. W. Onapun, C. Munnep, I'. FOpu, Y. {apBun.



Tabmuupl u  cxeMbl: «Bo3numkHoBeHue CoJaHEYHOM  CHCTEMEBI», «Pa3Burtue
OopraHu4yeckoro mupa», «PacturenbHas kieTka», «KuBoTHas kieTtka», «[Ipokapuoruueckas
KieTka», «COBpEMEHHas CUCTeMa OpraHuuecKoro Mupay, «CpaBHeHHE aHATOMUYECKUX YepT
CTPOEHUSI  4YeJlOBeKa W 4YeJIOBEKOOOpa3sHbIX  00e3bsiH»,  «OCHOBHBIE  MecCTa
MaJCOHTOJIOTMYECKUX HAXOJIOK MPEJIKOB COBPEMEHHOI'0 YeJoBeKa», «JlpeBHelune nroany,
«/IpeBHue moan», «IlepBbie COBpeMEHHBIE T0aAU», «UenoBeUeCKrue pacs».

O6opynoBanue: wmynspku  «IIpoucxokaeHue dYenoBeka» (OIOCTHI aBCTpaJOMHUTEKA,
MATEKAaHTPOIa, HEaHJAepTalblla, KPOMAHbOHIIA), CJCNKA WM H300PAKEHUS KaMEHHBIX
OpyIluii MepBOOBITHOTO YeJIOBeKa (KaMHU-YOMIEphl, pyouiia, ckpedia), reOXpOHOIOrHYecKas
tabauna, Kouiekuus «DopMbl COXpaHHOCTH UCKOIAEMbIX KUBOTHBIX M PACTCHUI».

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

[Tpaktuueckast padora Ne 1. «/3yueHre UCKOMAaeMbIX OCTATKOB PACTCHUN U )KUBOTHBIX
B KOJUICKIUSAX.

DKCKypcusi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emJiie» (B €CTECTBEHHO-HAYyUHbBINA WU
KpaeBeyecKui My3en).

Tema 3. Oprann3mMsbl 4 OKpY:Kaiuas cpeaa.

OKojorusi Kak Hayka. 3agadd M pas3fesibl 3KOJIOTMH. MEeTOIbl 3KOJOTHYECKHUX
UCCJIeIOBaHUN. DKOJOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpl  oOuTaHMsi  OpraHU3MOB.  BOJIHAs, Ha3eMHO-BO3JYIIHAs,, TOYBEHHAs,
BHYTPHOpPraHW3MEHHAs.

Okonorunueckue axropsl. Kimaccudukanus sxonoruyeckux (HakTopoB: aOMOTHUYECKHUE,
OMOTHYECKHE U aHTPOIOTeHHbIE. JleficTBIE IKOIOrHUecKrX (PAKTOPOB HA OPraHU3MBI.

AbGuotnueckne (akTOpel: CBET, TEMIlepaTypa, BIAXHOCTb. {DOTONEPUOIU3M.
[Ipucniocobnennst opraHu3MoOB K JeUCTBUIO abuoTH4ecKuxX ¢akTopoB. buomornueckue
PUTMBI.

buornueckne dakropel. Buasl OHMOTHYECKHMX B3aMMOJCHCTBUN: KOHKYPCHIIHS,
XUIHUYECTBO, CcuUMOMO3 u ero Qopmbl. [lapasutusm, Kkoomepamus, MYTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaUCHUE
OMOTHYECKUX  B3aUMOJECUCTBUI JUIsl  CYIIECTBOBAHHUS OpPraHU3MOB B  MPHUPOJIHBIX
CcO00IIeCTBAX.

DKOJIOTMYECKHE XapaKTepUCTHUKUA MNONyasaiuuud. OCHOBHBIE TOKA3aTENW MOIMYJISLIUHN:
YUCJIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, HPHUPOCT, Murpamus. JluHamuka
YUCJIIEHHOCTHU MOMYJISALNU U €€ PeryJsiusl.

JdemoHncTpanum:

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

Tabmuust u cxembl: kapta «lIpupoanbie 30HbI 3emun», «Cpeapl oOUTaHUS
opraHu3MoBy», «Potonepuonusm», «llomynsuun», «3aKOHOMEPHOCTH POCTa YUCIECHHOCTHU
nomyJsiuy nHGy30puu-Tyhenbkny, «[luniessie nemm».

JlaGopaTopHblie U NPpaAKTHYECKHE PA0OTHI:

Jlabopartopnas pabora Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHHM U3 Pa3HbBIX
MeCT OOUTaAHUS.

JIaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktrueckas pad6ota Ne 2. «Ilogcy€T TUIOTHOCTH TIOMYJAIUNA pPa3HBIX BHJIOB
PaCTEHHI».



Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.

CooOmectBo  opraHu3mMoB — OuoneHo3. CrTpykTypsl OuOIEHO3a: BHJIOBaf,
pOCTpaHCTBEHHAs, Tpoduueckas (nuiesas). Buasi-nomuHanTsl. CBsizu B OUOLIEHO3E.

Dkonoruyeckue cuctembl (3Kocuctemsl). lloHsiTue 006 sKocHcTEME M OUOTEOIICHO3E.
QOYHKIIMOHAJIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOAYLUEHTbI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB M MOTOK 3HEPIHHM B 3KOcUcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE MOKa3aTeld SKOCUCTEMBI: OMoMacca,
OPOAYKIHUSA. DKOJIOTMYECKHE MUPAMMJIbI: MPOIYKIUHU, YUCIEHHOCTH, OroMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOpEryJsiius, pa3putue. CyKieccus.

IIpuponHble PKOCHCTEMBI. DKOCUCTEMBI O3EpP M PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOIUCTBEHHOTO JIeca.

AHTpOIOreHHbIE YKOCUCTEMBI. ATpO3KOCUCTEMBI. Y pOo3kocucTeMbl. bruonornyeckoe u
XO3SIICTBEHHOE 3HAYEHUE arpo3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue  kak  ¢akrop  ycrodumBocTH  3KkocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouocdepsl.
XKusoe BemectBo u ero ¢pyHkiuu. OcodeHHocTr Ouochepsl Kak Ti100aTbHON AKOCUCTEMBI.
Jlunamuueckoe paBHOBeCHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKHE LMKl 3JIEMEHTOB (YIJiepojia, a3oTa).
3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBO B Ouochepe 3emiid. AHTpONOreHHbIE H3MEHEHUsT B Ouocdepe.
['o6anbHbIE 2KOJIOTHYECKHE TPOOJIEMBI.

CocymiecTBoBaHre Mpupojibl U yenoBeuecTBa. CoxpaHeHHE OMOpa3HOOOpas3us Kak
OCHOBa YycToilunBoctu Ouocheppl. OCHOBa pPAIMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCToib30Banue. JlocTikeHns OMOJIOTHH U OXpaHa IPUPOIBI.

JdeMoHCcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHanckuid.

Tabmumper u  cxembl: «llumeBple 1nenw», «bHOIEHO3: cOCTaB M CTPYKTypay,
«IIpuponnbie coobmectTBay, «llenu nuranus», «kojorudeckas nupamuaay, «buochepa u
YeJNoBEeK», «IDKOCHCTEMAa IIMPOKOJIUCTBEHHOIO Jieca», «IDKOCHCTEMAa XBOMHOrO Jecay,
«buoneHoz BogoéMa», «ArporeHo3», «lIpuMepHbIe aHTPONMOTeHHBIE BO3JCUCTBUS Ha
npupoay», «BaxHeWlne UCTOYHUKHU 3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOA», «llouBa —
BaKHEHIIas cocTaBisromas ouocheprb», «DakTopbl aerpaganuu mouBy», «llapHUKOBBIN
abdext», «DakTOpbl PpagUOAKTUBHOTO 3arps3HeHust Oumocdepb», «OOmass CTpyKTypa
o6uochepr», «Pacmpoctpanenue xu3HU B Omocdepe», «O30HOBBIA JKpaH OMocepb»,
«Kpyrosoport yriepona B 0nocgepey, «KpyroBopot azota B IpUpOIE».

O6GopynoBanue:  Mojenb-anIuiMkamuss  «TunuuHble  OMOLIEHO3BD»,  repdoapuit
«PactutenpHble  cooOmiecTBa», Kojuiekiuu «buorieHo3», «Bpenutenun BakHEHUIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYyp», TIepOapul W KOJUIEKUMM pACTEHUH U IKUBOTHBIX,
NpUHAAJEKAIIME K pa3sHbIM 3KOJIOTMUECKUM TIpylmnaM ojaHoro Bujaa, KpacHas kHura
Poccuiickoit @eaepaiuu, n300paxeHus OXpaHseMbIX BUIOB PACTEHUN U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA ITPOT'PAMMEI 110 BUOJIOI'MN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHUA

Cornacio ®I'OC COOQO, ycranaBiauBarTcs TpeOOBaHUA K pe3yjibTaTaM OCBOCHHS
oOy4aromMMHucsT ~ IOporpaMM  cpedHero  oOmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
MeETaIpeMETHBIM U IPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType NTUYHOCTHBIX pPE3yJbTATOB OCBOCHUS Npeamera «buonorus» BBIAECIEHBI
CIIEIYIOIIME COCTaBISAIOIIME: OCO3HAHHWE OOYYalOUIMMUCS POCCUMCKOM TpaskJIaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEICIICHUIO,
HaJW4Yue MOTHBAIIUU K OOY4YeHHIO OWOJIOTHH, IICJICHANPABICHHOE DPAa3BUTHE BHYTPEHHHUX
yOeXKJICHU JMYHOCTM Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPaTULIAMA
pa3BuTHA  OWMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAaTbCSI B CBOEH JIESITEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU  yCTaHOBKaMH,
OPUCYIIUMH  CHUCTEME  OHOJIOTHYECKOrO  00pa30oBaHUs, HAJIUYHE  IKOJOTHUYECKOTO
IPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh 1€ U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIEC PE3yJbTaThl OCBOEHUS Mpeamera «buosiorus» AOCTUTalOTCAd B €IMHCTBE
y4eOHOW ¥ BOCIUTATEIILHOW JIEATEIBHOCTH B COOTBETCTBHM C TPATUIIMOHHBIMU
POCCUMCKMMHU  COUMOKYJIbTYPHBIMHU,  HCTOPUYECKUMH UM  JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, MPUHIATBIMH B OOIIIECTBE MPaBUJIaMU U HOPMaMHU IOBEICHHUS U CIIOCOOCTBYIOT
poIeccaM CaMOMO3HAHUS, CAMOBOCIHMTAHWS M CaMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEU
MO3UIMU JIUYHOCTHU, TATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOIMOPSIKY, YETOBEKY TpyAa U
CTapiieMy TIOKOJICHHIO, B3aHMHOTO YBaKEHHUs, OEpPEeKHOTO OTHONICHUS K KYJIbTypPHOMY
HACJIEJUIO U TPAAULMSAM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont denepanuu, MpUpojIe u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «bHOIOTHSA» TOMKHBI
OTpa)kKaTh TOTOBHOCTh U CITIOCOOHOCTH 00YUYAOIIMXCSI PYKOBOJCTBOBATHCS CHOPMUPOBAHHON
BHYTPEHHEHW IIO3ULMUEN JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHWEHTAllUM, MO3UTHUBHBIX
BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
oO1ecTBa, pacIIMPEHUE KU3HECHHOTO ONBITA U OIBITA JEATESILHOCTH B MPOIIECCE pealn3allin
OCHOBHBIX HalpaBJICHUIN BOCIIMTATEIbHON AEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh TPaXKJTAHCKOW IIO3MIIMKA OOYyYaroIIerocs KakK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYIHMOHHBIX IIPpaB M OO0S3aHHOCTEH, yBa)KCHHWE 3aKOHA |
MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW JCATEILHOCTH TIPH CO3JIaHWH yYEeOHBIX
MPOEKTOB, PEIICHUH YYCOHBIX W IMO3HABATENbHBIX 3aJ]la4, BBITOJHECHUH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEAENATh COOCTBEHHYIO IIO3UIIMIO ITI0 OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHSTH €€;



YMEHUE YYUTHIBAaTh B CBOUX JICHUCTBUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJEM C pa3HbIMU YOEXKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTAMHU W
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TPOILIECCE COBMECTHOTO BBLIMOJHEHUSI YUEOHBIX,
MO3HABATENBHBIX W MCCIEIOBATENBCKUX 33Ja4, YBAKUTEIBHOTO OTHOILICHUS K MHEHHIO
OMIMOHEHTOB P OOCYX IAECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  POCCUMCKON  TpakJaHCKOW  HUIACHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHUSA K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTH mepe PonuHOM, ropaocTy 3a cBOU
Kpail, cBOI0 PoauHy, CBOU SI3BIK U KYJBTYPY, MPOILIOE U HACTOAIIEE MHOTOHAIIMOHATIBHOTO
Hapoaa Poccuu;

LEHHOCTHOE OTHOILICHUE K TMPUPOJHOMY HACIEAUI0 M TaMSITHUKAM MPUPOIBI,
JNOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIOCOOHOCTh OIICHUBAThH BKJAJ POCCUUCKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE
OWoJIOruM, TOHUMAHMS 3HA4YeHUsT OWOJIOTMH B TO3HAHWU 3aKOHOB MPHUPOJIbI, B J>KH3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTRA;

ujeiHas yOexJAEHHOCTh, TOTOBHOCTh K CHOyXeHHI0o u 3ammure (OreuecTsa,
OTBETCTBEHHOCThH 32 €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUHUCKOr0 HApOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh ~ OLIEHWMBAaTh CHUTYalldl0 M TMPUHAMATh OCO3HAHHBIE  pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIMTENSM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KW3HU B COOTBETCTBHM C TPaJUIUSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/JA, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHUE SMOLMOHAIIBHOTO BO3ACUCTBHS KUBOU MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPA)KCHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMIICHUE MPOSBIATH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (POPMUPOBAHUS KYJIbTYPbl 310POBbA H
3MOIMOHAJIBHOTO 0JIArONOJIyYHs:

MMOHMMAaHWE M peanu3amus 3J0pOBOTO M 0Oe30macHoro obpasa JXKu3HH (310pOBOE
MUTaHKue, COOJIO/ICHNE TUTHEHUYECKUX MPABUII U HOPM, COATAaHCUPOBAHHBIN PEKUM 3aHATUN
W OTHbIXa, peryisipHas (Qu3nyeckass AaKTUBHOCTH), OEpEeXKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U IICUXUYECKOMY 3/10POBBIO;

MMOHMMAHHE IIEHHOCTU MpPaBWI HMHAUBUAYAIHBHOTO W KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUA B CUTYalUSAX, YTPOKAKOMINX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HAHHUE MOCJICICTBUN U HEMPUSTUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpEeHUs);



6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JI00HE;

FOTOBHOCTh K  aKTHUBHOM  JIESATEIBHOCTH  TEXHOJIOTMYECKOM U  COIMAJIbHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh HHUITUUPOBATD, TUIAHUPOBATH U CAMOCTOSTENILHO BBIOJIHATH
TaKylo J€ATeIbHOCTD;

MHTEPEC K PA3IMYHBIM cepaM mpodeccHoHaTIbHOM AESTENbHOCTH, YMEHUE COBEPLIATh
OCO3HAHHBIM BBIOOP Oyaymiedt mnpodeccur U peaau3oBbIBATH COOCTBEHHBIEC >KU3HEHHBIE
TJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BaHUIO HA MPOTSKEHUU BCEl
KU3HH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

HKOJIOTHYECKH IIeJieco00pa3Hoe OTHOIIEHHE K MPHUpPOAEe KaK MCTOYHUKY >KHU3HU Ha
3emuiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS AKOJOTHUECKON KYJIBTYphI: MPUOOPETEHHUE OMbITA TJIAHUPOBAHUS
MOCTYMKOB U OLIEHKU WX BO3MO>KHBIX TTOCJIEACTBUMN JIJIsl OKPYKAIOIIEH CPeIbl;

OCO3HaHHE II100aJIBLHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTh HCIOJB30BaTh MPUOOpETaeMble NPH HM3YUYCHHH OWOJOTHH 3HAHUS U
YMEHUS TPHU PEHICHUU MPOOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOAONOIE30BAHUEM
(cobnroaeHune mpaBuil MOBEACHUS B MIPUPOJIE, HATIPABICHHBIX Ha COXpaHEHUE PABHOBECHUS B
IKOCHUCTEMAaX, OXpaHy BUIOB, IKOCUCTEM, Ouochephl);

aKTUBHOE HENpUSTHE JNEHCTBUM, MPUHOCSIUIUX BpE] OKPYKaIOIIeH MPUPOIHON cperne,
yMEHHE MIPOTHO3UPOBATH HEeOJIaronpusiTHbIC 9KOJIOTUYECKUE MOCIIEICTBUS
NpeINPUHUMAEMBIX TEUCTBUM U MPEAOTBpALIATh UX;

HAJIMYME PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYPHI, OMbITA
JESTENBHOCTH DKOJIOTMYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEIILHOW, KOMMYHUKATUBHON W COLIMAJIBHOM MPAKTHUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN NESITEIbHOCTH KOJIOTMYECKOM HAMPaBIECHHOCTH;

8) neHHOCTH HAYYHOTI'0 MO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM H OOIIECTBEHHOW TMPAKTHKH, OCHOBAHHOT'O Ha JUAJIOTe€ KYIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE  S3bIKOBOM M  YUTATEIbCKOM  KYyJIbTypbl Kak CpeICTBa
B3aUMOJICHCTBUS MEXKY JIFOJAbMU U NMO3HAHUS MUPA;

MOHUMaHUE crenuPUKU OMOJIOTUM KaK HAyKH, OCO3HaHUsS €€ poiud B (HOPMHUPOBAHUU
pPAIMOHAILHOTO HAYYHOTO  MBIIUICHHS, CO3JaHUM IIEJIOCTHOTO TIPENCTaBIEHUS 00
OKpY)KalolleM MHpe KakK O €IUHCTBE MPUPOJbI, YEJIOBEKa MU OOIIECTBA, B IO3HAHUU
MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIJIEM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCT, B  3HAYMMOCTH OWOJOTHM IS COBPEMEHHOW IMBHIIW3AINU:
oOecriedeHUs] HOBOIO ypPOBHS  Pa3BUTUS  MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJOTUM, CHOCOOHBIX pellaTh PecypcHble NPOOJIEMbI Pa3BUTHSI YEIOBEYECTBA,
MOUCKA MyTel BhIXOJA U3 INI00ATBHBIX IKOJOTHUECKUX MPOOJieM U o0eclieueHusl nepexoia K
YCTOMYMBOMY Pa3BUTHUIO, PALUOHAIBHOMY HCIOJb30BAHUIO MPUPOJHBIX PECYPCOB H
(hopMUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B MOJYYEHUH OHMOJOTMYECKUX 3HAHUU B ILEJSIX MOBBILICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAy4YHOM TpPaMOTHOCTH, KaK COCTAaBHOW  4YacTu
(YHKUIHMOHAIBHOW TPAMOTHOCTH 00y4Yaromuxcs, (popMupyeMoi Ipu U3y4eHUr OUOJIOTHH;

MOHUMaHUE CYIIHOCTH METOAOB IMO3HAHUA, MCHIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BaTh IOJy4YyaeMble 3HAHUS /I aHaiu3a U OOBACHEHMS SBICHUN
OKpPYXAIOILEro MUpa U MPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHHUE JeslaTb 00OCHOBaHHbBIE
3aKJIIOYEHHUS] HA OCHOBE HAYUYHBIX (PAKTOB M HMMEIOUIMXCS JaHHBIX C LEJbI0 MOJTy4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCMOJIb30BATh OHMOJOTMYECKUE 3HAHMS JJIA PELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLUSIX;

OCO3HAHME LEHHOCTH HAYYHOH NEATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOCKTHYIO
U UCCJIeI0BATEIbCKYIO JEATEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BAHMIO, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTIAMU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « BHoorusy BKIIFOYAIOT:
3HaUYMMBbIC I (OPMHPOBAHUS MHUPOBO33PCHHS OOYYAIOMIUXCS MEKIUCIUILIMHAPHBIC
(MexXTpeIMETHBIC) OOIICHAYYHBIC TTOHSATHS, OTPAXKAIOIIUE 1ETOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U crielnuPuKy METOJIOB TTO3HAHMSI, UCTIOJB3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPTHs, SIBIICHHUE, MPOIIeCC, CUCTeMa, Hay4HbIN (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, WCCIENOBaHUE, HAONIOJeHNe, HW3MEpPEHHe, OHKCICPUMEHT U JPYTHuX),
yHUBEpCaJbHbIEe yueOHbIe AeHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYIISTUBHBIC),
obecrnieunBaromue (HopMupoBaHHE (YHKIIMOHAILHONW TI'paMOTHOCTH W COLMAJIBHOU
KOMIICTCHIIMA OO0YYaloIMXCsl, CIOCOOHOCTh OOYYaloImMXCS HCIOJIb30BaTh OCBOCHHBIC
MEXIMCIMTUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHbIC yAeOHbBIC JICHCTBUS B
MMO3HABATEIILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbIC pe3yJIbTaThl OCBOCHUS IIPOTrpaMMBbl CPETHETO OOIIero oOpa3oBaHMS
JOJDKHBI OTPaXKaTh:

OBJajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY J1€CTBUSIMMU:

1) 6a30BbI€ JJOrHYECKHE JeiCTBUS:

CaMOCTOSITEILHO (OPMYJIHUPOBATh W aKTyalM3UPOBATh MPOOIEMY, paccMaTpHUBaTh €€
BCECTOPOHHE;

HCIIOIb30BaTh TPU OCBOCHUW 3HAHWN NPUEMBI JIOTHYSCKOTO MBIIIJICHUS (aHaIu3a,
CHUHTE3a, CpaBHCHMS, KiIacCUpUKAIIMH, OO0OOIICHMS), PAaCKpPhIBATH CMBICI OHOJOTHYECKHX
MOHATHH (BBIACIATH WX XapaKTepHBbIC NPH3HAKH, YCTAHABIMBATH CBA3W C JIPYTHMHU
MOHSATUSMHU );

OMpeNeATh LeIN ACATSILHOCTH, 3ajlaBas IapaMeTpbl U KPUTCPUU HUX JIOCTHIXKCHHS,
COOTHOCHTD PE3YyJIbTATHI JCITCIIBHOCTH C MIOCTABICHHBIMU IEISIMH,

HCIIOJIb30BaTh OWOJIOTWYECKUE IMOHATHS I8 OOBSICHEHHUs (DaKTOB U SIBICHHUM >KUBOM
TIPUPO/IBI;



CTPOUThH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, I10 aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTH W TNPOTHBOPEYUS B PACCMATPUBAEMBIX  SIBICHUSX,
(GhOopMyTHpPOBATH BHIBOABI U 3AKITIOUCHHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPEICTBA IS MIPEACTABICHHSI CYIIIECTBEHHBIX CBSI3CH U
OTHOIIICHUH B M3y4aeMbIX OHOJIOTHUECKUX O0BEKTAX, a TAKXKE MPOTUBOPEUYHI Pa3HOTO POja,
BBISIBJICHHBIX B Pa3TUYHBIX HH)OPMAIIMOHHBIX HCTOYHHKAX;

pa3palaTbiBaTh IUTAH pEIICHUS MPoOJeMbl C YYETOM aHajiu3a UMEIOIIMXCS
MaTepHAIBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATCIHLHOCTH, OIICHUBATH COOTBETCTBUE PE3YJbTATOB IICIISM,
OIICHMBATh PUCKU TIOCIIEACTBUHN JACITCIBHOCTH;

KOOPJMHUPOBATh W BBIMIOJNHATH PabOTy B YCIOBHUSX PEATBHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH JKMU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE ICHCTBHSA:

BJIQJICTh HAaBBIKAMH y4eOHO-HCCIIEOBATCIIBCKOM W MPOCKTHOW  JCATEIHHOCTH,
HaBbIKAMHU pa3pelieHus MpoOJIeM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITCIHBHOMY
MIOMCKY METOJOB PCIICHHUS TMPAKTHUYCCKUX 3aJad, NPUMCHCHHIO pa3JIMYHBIX METOJIOB
TIO3HAHUS;

UCIIOJIb30BaTh Pa3UYHbIC BHJbI JEATCIBHOCTH IO IMOJTYYCHHUIO HOBOTO 3HAHUSA, €TO
MHTEPIIPETAIINH, TPeoOPa30BaHUI0 U IPUMCHCHHIO B YUCOHBIX CHTYAIlUAX, B TOM YHUCIIC TIPH
CO37IaHUM YUEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIM THIN MBIIUICHUS, BIAJAETh HAYYHOH TEPMUHOJIOTHUEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/layll B 00pa30BATEIBHON NESITEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBA3WM W aAKTyaIM3UPOBATHh 3aady, BBIIIBUTATh
rUnoTe3y e€ pelieHus, HaXOAWTh apryMEHTBl JUIsl JOKa3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAM3UPOBATH TIONYYEHHBIE B XOJAE pEIICHUS 3aJaddl Pe3yJbTaThl, KPUTHUYECKU
OIICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIOBUSX;

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1IEJICHATIPABICHHBIN MOUCK MEPEHOCA CPENICTB M CIIOCOOOB NEHCTBUS B
poeCCHOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B T[IO3HABATEIBHYID W TPAKTHYECKYI0 O00IacTH
KU3HEJEATEITHHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIaCTelH;

BBIBUTATh HOBBIC HJEH, IMpeaaraTh OPUTHHAIBHBIC MOAXOAbl M PEIICHUS, CTaBUTh
poOIeMBI U 3a/1a49H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

3) padora ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3TMUYHBIX UCTOUYHUKAX UH(POpMAIUU (TEKCTE Yy4eOHOro nocoous,
HAyYHO-TIOMYJISIPHOW ~ JUTEpaType, OWOJOTHYECKUX  CJIOBApSAX W CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETE), aHAMM3UPOBAaTh WHOOPMAITUIO PA3THUHBIX
BUIOB © (OpM TPEACTABICHUS, KPUTHYECKH OIEHWBATh €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUYHBOCTb;



(opMynHpoOBaTh 3aNpoChl U MPUMEHATh Pa3IMYHbIE METOJABI NPU MOHCKE U OTOOpE
ouosiornueckoi nHdopmaiu, He0OXOAMMOM sl BBITIOJIHEHUS yUeOHBIX 3a]1a4;

MPUOOPETATh ONBIT UCIOJIB30BAHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (DOPMY HpPEACTaBIEHUS OHOJIOTUYECKON
uH(popmaIu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HAY4YHBIM SI3BIK B KAauecTBE CpeJCTBa IpU paboTe ¢ OMOJIOTHYECKOMN
uH(popMaIeil: TPUMEHATh XUMUYEeCKUe, PU3NYECKUE U MATEMATHUYECKUE 3HAKU U CUMBOJIBL,
dbopmynbl, ab0peBUaTypy, HOMEHKIATYPY, HUCIIOIB30BaTh W MPEeOOPa3oOBHIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJa/JIeTh HAaBBIKAMHU pACIIO3HABAHUS W 3alUTHl HMHPOpMaLUU, WHGOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJaeHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JeHCTBUSIMH:

1) o6omenue:

OCYIIECTBJISITh KOMMYHHMKAllMM BO BceX cdepax >KU3HU, AKTUBHO YYacTBOBaTh B
JUanore WiM JUCKYCCHH IO CYIIECTBY OOCyXaaemMol Tembl (YMEHHE 3aJaBaTh BOMPOCHI,
BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTENHHO BBIMOJHEHUS MpeajaraeMoi 3a/layd, Y4YUTHIBATb
MHTEPECHI U COIIACOBAHHOCTD MO3ULIUNA JPYTUX YYACTHUKOB AUAJIOTa UK JUCKYCCUH);

pacno3HaBaTh HeBepOaJbHBIE CPENCTBAa OOIIECHMS, MOHUMATh 3HAYEHUE COLUATBHBIX
3HAKOB, NPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyallMd, yMETh CMSTr4aTh
KOH(IMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3TUYHBIMU CIIOCOOaMM OOIIEHHS U B3aMMOJICUCTBUS, IOHUMATh HAaMEPEHUS
IpYTUX JIOJEH, TPOSBIATh YBAKUTEIHLHOE OTHOIIEHHE K COOECeIHMKY M B KOPPEKTHOU
dbopme GpopMyIHpOBaTH CBOM BO3PAKEHNUS,

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOI TOUYKY 3PEHHSI C MCIOJIb30BAHHEM SI3BIKOBBIX
CPEIICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHUMATh W HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYabHOW pPaOOTHI
IIPU PEIICHUH OHOJOTHYECKOH MpoOeMbl, 0OOCHOBBIBATH HEOOXOAUMOCTH MPUMECHEHUS
rpynmnoBsIX (HOPM B3aUMOICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMAaTUKy W METOJbI COBMECTHBIX JCUCTBHUI C yU4ETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEM Ka)JO0T0 WICHA KOJUIEKTUBA;

MPUHUMATH 1€ COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATH U KOOPJIUHHPOBATH
JNEUCTBUA MO €€ NOCTHXKEHUIO: COCTaBJIATH IUIAH ACHUCTBUN, PACIPENEISITh POJIM C YUYETOM
MHEHHI YYaCTHUKOB, 00CYK/JIaTh PE3yJbTaThl COBMECTHOUM pabOTHI;

OLICHMBAaTh KA4YECTBO CBOEr0 BKJAJa M KaXJOr0 YyYacTHHKA KOMAaHJbI B OOIIMIA
pE3yAbTAT MO pa3padOTaAHHBIM KPUTEPUSIM;

Mpejiaratb HOBbIE MPOEKTHI, OLICHUBATh MAEU C MO3UIIMK HOBHU3HBI, OPUTUHAIIBHOCTH,
MMPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTHBHOE CTPATETMYECKOE IOBEIECHUE B PAa3JIMYHBIX CHUTYalMsX,
MPOSIBIISITh TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMH IeHCTBUSIMU:

1) camoopraHu3zamms:



UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHMS JUIsl BBISBIEHUS NpPOOJIEeM M UX pEIICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BbIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBbIE YCTAHOBKU B
CBOMX JEUCTBHUSX M IMOCTYNKax MO OTHOUIEHUIO K YKMBOM MPHUPOJIE, CBOEMY 3/10POBBIO U
3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEIIbHO OCYLIECTBIISITh MO3HABATENBHYIO AESITEIBHOCTD, BBISBIATH IPOOIEMBI,
CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BaTENbHOU NESITEIHLHOCTH U
KU3HEHHBIX CUTYaIIUIX;

CaMOCTOSITEJIbHO COCTaBJSATh IUIAH pEUIeHUsT MNpoOJeMbl C YYETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTCHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKU Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTb OCO3HAHHBIM BBIOOpP, apPryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO W TMPOSIBICHUIO IIMPOKOW SPYIUIMU B Pa3HBIX
00JacTsIX 3HaHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CUTYallUsSIM, BHOCHUTh KOPPEKTHUBBI B JACSTEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JIeTh HAaBbIKAMHM TO3HABATENHHOM pedJeKCHUd KaK OCO3HaHUS COBEpIIAeMBIX
NEUCTBUI W MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIbTATOB M OCHOBAaHUM, MCMOJb30BaTh
npu€Mbl pedIeKCUu ISl OLIEHKH CUTYaIluu, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIECHUS IO UX CHUKEHHUIO;

IPUHUMATh MOTHBBI U apTyYMEHTHI APYTUX IPU aHAIU3€ PE3YyJIbTaTOB JIEATEIBHOCTH;

3) npuHsTHE CEOS M APYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IPUHUMATh MOTHBBI U apTYMEHTHI APYTUX IIPU aHAIU3€E PE3YyJIbTaTOB JIEATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbrathl ocBoeHusi mporpammbl COO mo Ouonorumu Ha 06a30BOM
YpOBHE BKIIIOYAIOT crienupuieckue s yaeOHoro npeameta «buomorusy HaydHble 3HAHUS,
YMEHHUS U CIOCOOBI JEHUCTBHUM MO OCBOEHHUIO, UHTEPIPETALMU U MPEOOpPa30BAHUIO 3HAHMIM,
BUJIBI JICSITEJILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3TUYHBIX
y4eOHBIX CUTYaIUsAX, @ TAK)KE B PEATBHBIX )KU3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX C OMOJIOTHEH.
B mporpamme npenMeTHbIE pe3yIbTaThl MPEICTABIEHBI 110 TOaM 00YJICHHS.

[IpeameTrHble pe3yiabTaThl OCBOEHHUs ydyeOHOro mnpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OUOJOTUU B CUCTEME HAYyYHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
M HAy4YHOrO MHPOBO33PEHHMS, O BKIIaJIe POCCUUCKUX U 3apyOekKHBIX YUEHBIX-OHOJOIrOB B



pa3BuTHE OMONOrMH, (QYHKIMOHAIBHONM I'PAMOTHOCTH YE€JOBEKa ISl PEIICHUs >KU3HEHHBIX
3a1ay;

YMEHHUE paCKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMHHOB W TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTa0oiu3M (OOMEH BEIIECTB W MPEBpAIlCHUE SHEPruu), roMeocTas
(camoperynsiuusi), YpOBHEBas OpraHU3alMs JKUBBIX CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoyKuusi), HaCJAEACTBEHHOCTb, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yYMEHHE Hu3JaraTb OMOJOTMYECKUE TEOpUH (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJIbHas JOTMa MOJIEKYJIsIpHOU Ouonorun), 3akoHsl (I'. Menaensa, T. Moprana, H. U.
BaBuiioBa) u ydyenus (0 LEHTpax MHOrooOpasusi U IPOUCXOKIEHUSI KYJIbTYPHBIX pacTeHUN
H. . BaBunoga), onpenenstb rpaHuIlbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJIaJIeTh METOIaMH HAyYHOTO MO3HAaHUS B OMOJIOrMH: HAOJI0/IEHUE U ONKMCAHKE
KUBBIX CHCTEM, IPOILIECCOB M SBJIICHMM, OpraHu3alus W MPOBEJACHUE OMOJIOTHMYECKOIO
HKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bl, BBIABICHHUE 3aBHCHUMOCTH MEXIY HCCIEeAyeMbIMU
BEJTMYMHAMU, OOBSCHEHUE MOITYYSHHBIX PE3yJbTaTOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHATHMA,
TEOpUI 1 3aKOHOB, YMEHUE JIeJIaTh BHIBOAbI HA OCHOBAaHUH MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHM3MOB, OCOOEHHOCTH IMPOIIECCOB: OOMEHa
BEIIECTB W TMPEBpallleHUs] HHEPrud B KJIETKe, (POTOCHMHTE3a, IJJACTUYECKOTO U
HHEPreTUYecKoro oOMeHa, XeMOCHUHTE3a, MUTO3a, MEH03a, OMIOAOTBOPEHHUSI, Pa3MHOKEHHUS,
MHIUBUIYAJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTCHE3);

yMEHHE MPUMEHSTh TOJyUYCHHbIE 3HAHUS JJI1 OOBSICHEHUSI OMOJIOTUYECKUX MPOLIECCOB
U SIBIICHUM, IJIs TPUHATHUS NPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM JKU3HHU C LIEJIBIO
oOecrieueHus: 0E€30MAaCHOCTH CBOETO 3JI0POBbS M 370POBbS  OKPYXKAIOUIUX JIIOJIEH,
COOJIIOJIEHUS HOPM TPAMOTHOT'O TOBEJECHUS B OKPYXKaloLlel MPUPOAHOU cpejie, TOHMMaHue
HEOOXOJMMOCTH HCIIOIB30BaHUS JAOCTHKEHUNW COBPEMEHHOM OHOJIOTMH M OHOTEXHOJIOTUMU
IUTS1 PAlMOHAIBHOTO TPUPOIONOIb30BAHUS;

YMEHHE pellaTh JJIEMEHTApHBIE TEHETUYECKHE 3aJlayd Ha MOHO- M JUTHOPHUIIHOE
CKpEIIMBaHUE, CIEIUICHHOE HAaclIeJOBaHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOIO
CKpELIMBAaHUSA ISl IPEACKa3aHUs HACIEIOBAHUS TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHITH Ja00paTOpHbIE U MpaKTUUYEeCKue padoThl, COOMI0AaTh MpaBuiia MpU
pabote ¢ yueOHBIM U Ta0OPATOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH MHPOPMAIHIO OHOJIOTHYECKOIO
COJIep KaHMsl, BKIIOYAIOU[YI0 TICEBJOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX HCTOYHHUKOB (CpEICTBA
MaccoBOM  MH(pOpMalMK, HAyYHO-TIONYJSPHBIE  MaTepuajbl), ATHUUYECKUE  ACIEKThI
COBPEMEHHBIX MCCIE0BAaHUIN B OMOIOrMH, MEIUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC IHCHMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
OMONOrMYEeCKYI0 HH(QOPMAIMI0 M3 HECKOJbKHUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BATh
MOHSATUUHBINA annapat OUOJIOTHH.

[IpeameTHble pe3yiabTaThl OCBOEHUs y4yeOHoro mnpeamera «buonorust» ¢ I1 knacce
JOJIKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTrMU B CUCTEME HAyYHOT'O 3HAHMS
€CTECTBEHHBIX HayK, B (()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa
U HAYYHOTO MHMPOBO33PEHHMs, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B



pa3BuTHE OUOJOTUU, (PYHKIMOHAIBHOW TPAaMOTHOCTH YEJIOBEKA MJIs PEIIEHUS >KU3HEHHBIX
3azay;

YMEHUE PACKpbIBaTh COJCpKaHUE OUOIOTMYECKUX TEPMUHOB W TOHSITUN: BU]I,
nonyJnsiiusi, TreHOMOHJ, HBOJIOLMS, ABWXKYIIME CHJIbl  ((aKTOpbl)  DBOJIOLHUU,
MPUCIIOCOOJICHHOCTh ~ OPraHU3MOB,  BUJ000pa3oBaHUE,  HKOJOTrUYeckue  (HakTophl,
AKOCHUCTEMA, TMPOAYLEHTh, KOHCYMEHTBI, PEAYLEHTHI, ILENU TMUTAHUS, HKOJOTUYecKas
nupamMujia, OuoreoieHos, ouocdepa;

yMEHUE Wu3JlaraTh Ouojorudeckue Teopuu (dBoitonroHHas teopus Y. JlapBuHa,
CHUHTETHUYECKasi TEOPHs IBOIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibleBoro cxoacTra K.
M. bapa, uepenoBaHus ITIaBHBIX HalpaBieHU U myteit sBonmtonnu A. H. CeBeprioBa, yueHus
o Ouochepe B. U. Bepnauckoro), omnpenensitb TpaHUIBI WX MPUMEHUMOCTH K >KHBBIM
cUCTEeMaM;

yMEHHUE BJIQJICTh METOJJaMH HAY4YHOT'O TTO3HAHUSI B OMOJIOTHU: HAOJIIOICHUE U OMMCAHUE
KUBBIX CHCTEM, MPOILECCOB U SBIICHHWM, OpPraHu3aius W TMPOBEJCHUE OUOJIOTHYECKOTO
AKCTIIEPUMEHTA, BBIJIBUKEHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTU MEXKIY MCCIIEIYEMbIMU
BEJMYMHAMH, OOBSICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSTHUH,
TEOPHI U 3aKOHOB, YMEHUE JIeaTh BHIBOJIbI HA OCHOBAHUU MOJYUYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIICCTBCHHBIC NPHU3HAKKH CTPOCHHUS OHOJOTHMYECKUX OOBEKTOB:
BUJIOB, MOMYJISIITUN, IPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTEOIIEHO30B M YKOCUCTEM,
OCOOEHHOCTHU TMPOIIECCOB: HACIEJCTBEHHONM W3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, NEHUCTBUS JKOJOTUYECKUX (HaKTOPOB
Ha OPraHU3MBbl, MEPEHOCAa BEUIECTB M IIOTOKAa HEPIrUHU B SKOCHUCTEMAX, AHTPONOTECHHBIX
M3MEHEHHUI B KOCHCTEMaX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOT€OXUMUYECKUX
ITUKIIOB B Ouocdepe;

yMEHHE MPUMEHSTh NOJyUYCHHbIE 3HAHUS I OOBSICHEHUSI OMOJIOTUYECKUX MPOLIECCOB
U SBIICHWH, IJI1 TPUHATHS NPAKTUYECKUX PELUICHUW B TMOBCEAHEBHOW MKU3HU C IENBIO
oOecrieueHus: 0E30MAaCHOCTH CBOETO 3JI0POBbS M 370POBbS OKPYXKAIOUIUX JIIOJICH,
COOJIIOJIEHUs HOPM TPAaMOTHOTO TIOBEJICHUS B OKPYKAIOLIEH MPUPOAHOU cpejie, TOHMMaHue
HEO0OXOIUMOCTH UCIOJIb30BaHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU ISl PAllUOHATBHOTO
MIPUPOJIONIOIB30BAHUS;

YMEHHUE pelIaTh dJIEMEHTApHbIE OMOJOTUYECKUE 3a7a4H, COCTABISATH CXEMbI TIEPEHOCA
BEILIECTB ¥ YHEPTUU B SKOCUCTEMAaX (LIETH MTUTaHUsA);

YMEHHUE BBIMOIHATH JIAOOPATOPHBIE U MpaKTUYeCKrue paboThl, COOMI0ATh MPaBUiIa TIPH
pabote ¢ yueOHBIM U Ta0OPATOPHBIM 000PYIOBAHUEM;

YMEHHUE KPUTHUYECKU OLICHMBATh U MHTEPIPETUPOBATh MH(GOpPMALIUIO OMOJIOTHYECKOTO
COJIep>KaHMsl, BKJIIOUAIONIYIO MICEBJOHAYYHBIE 3HAHUS U3 PA3TUYHBIX UCTOYHHKOB (CpEICTBA
MaccoBOM HMH(OpMAIMK, HAyYHO-TIOMYJISIPHBIE MaTEpHalbl), paccMaTpUBATh TJI00ATbHBIC
AKOJIOTUYECKUE MPOOJEMBbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOLICHUID K HUM
COOCTBEHHYIO MO3HUIIMIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJIOTMYECKYI0 HMH(POPMAIMI0O M3 HECKOJbKUX MCTOYHHKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmnapat OUOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uu¢pposrIe)
n/ pa3aeyioB U TeM Bcer | Konrpoubn IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NMporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
bu6moreka [IOK
Bbuomornsa xak
2 0.5 https://m.edsoo.ru/7f41c
Hayxa 292
JKuBnIle cucTeMEBI bubmmorexa TOK
1 https://m.edsoo.ru/7f4lc
Y UX OpraHu3aius 992
XuMudecKkui bu6mmoreka [IOK
COCTaB U 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIETKHA 292
K bu6moreka [IOK
H3HEACATEIHHO
6 https://m.edsoo.ru/7f41c
CTh KJIETKH
292
Pasmuoxkenue u
HHMBUTyaTbHOE bu6moreka [IOK
5 1 https://m.edsoo.ru/7f41c
pazBuTHE 992
OpPra’Hu3MoOB T
HacnencrBeHHOCT bubmuorexa [JOK
b ¥ H'3BMEHYUBOCTD 8 15 https://m.edsoo.ru/7f41c
OpPraHU3MOB 292
Cenexuusa
bu6mmoreka [IOK
OpraHU3MOB.
3 https.//m.edsoo.ru/7f41c
OCHOBEI
292
OHMOTEXHOJIOTHH
bubmuoreka [JOK
Pe3epBHOE BpeMst 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
34 0 4
YACOB IIO
ITPOI'PAMME



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
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 KJIACC

N HaumenoBan | KosnuecTBo 4yacoB DJIeKTPOHHBbIE
“ | Me pa3aesioB u (undpoBbIe)
n/ Bcer | Konrtpoabnsl | IIpakTnueck
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI He padboTsbl
NMPOrpaMmblI pecypcsl
e T —. bu6mmoreka [{OK
1 9 1 https://m.edsoo.ru/7f41cc
sl OMOJIOTUS
74
Bo3HukHOBEHH
R — bu6mmoreka [{OK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU HaA
74
3emie
Opranusmsl 1 bubnuoreka [JOK
3 OKpYyKaromas 5 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmecTBa u bu6moreka [IOK
4 9KOJIOTHYECKUE 9 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesenBiOe bu6moreka [IOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMsi
74
OBUIEE
KOJIMYECTBO
34 0 2.5
YACOB I10

I[TPOTPAMME



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
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 IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE

Ne Mara nugposbie

Tema ypoka Kontpoabusbie | IIpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE

padoTsbI padoThI
pecypcsl
5 bu6mmoreka [{OK
HOJIOTHS B
1 1 https://m.edso0.ru/863et

CUCTEME HayK https://m.edso0.ru/863e¢

Merto1b1 TO3HAHUSA
YKUBOU MTPUPOJIBI.
[IpakTrnueckas
pabota Ne 1
«Mcnonap3oBanne bubmmoreka [{OK
Pa3IMYHBIX https://m.eds00.ru/863et
METOJIOB MpHU

A3YYECHUUN
OMOJIOTUYECKUX
00BEKTOBY

Bbuonornueckune
bu6moreka [IOK

3 1
CHCTEMBL, TIPOTECChI https://m.eds00.ru/863e¢

" UX U3YYCHHC

XuMu4IecKui
COCTaB KJICTKH. bubmuorexa [JOK

Bomaun https://m.edsoo.ru/863e¢
MHHEPAJIbHBIE COJTN

benku. CocraB u bubmuoreka [JOK
CTpPOCHHE OCITKOB https://m.edso0.ru/863et

DepMEeHThI —
OMOJIOTHYECKHE
KaTaJgn3aTophbl.
JlaGopaTopHas
pabota Ne 1

6 «3yuenue 1 0.5
KaTaJIUTUYECKOU

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

AKTUBHOCTH
¢bepMeHTOB (Ha
npuMepe aMUIIa3bl
WM KaTaasbl)»

bu6nmoreka [JOK
7 I 1
YrateBozeL. JlmHaEL https://m.eds00.ru/863et
8 Hyxnennosbie 1 bubnuorexa [IOK
KucioTel. AT® https://m.edso00.ru/863et
Hcropus u MeTo bl
p a bu6mmoreka [JOK

9 U3YYEHHUS KIIETKU. 1

https://m.edso0.ru/863e¢
Kinerounas Teopust



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

Kierka kax

10 [EII0CTHAS )KUBAsI
cucrema
Crpoenue
3YKapUOTHYECKOU
KJIETKH.

JIaGopatopHas
pabota Ne 2
«M3yueHne
CTpOGHIS KIIETOK bubnuorexa [JOK
11 pacTenuii 0.5 https://m.edsoo.ru/863e¢
’ https://m.edso0.ru/863e;
KUBOTHBIX, IPUOOB
1 GakTepuit moa
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTIperaparax u
WX OITUCAHUECH

12 OOMeH BemecTB bu6moreka [IOK
WU METa00IU3M https://m.edso0.ru/863e}

13 doTOCHHTE3. bu6moreka [IOK
XeMOCHHTE3 https://m.eds00.ru/863e;

14 DHepreTUIeCKui bubnuoreka [IOK
oOMeH https://m.edso0.ru/863e;
JKW3HEHHBIN UK
KieTku. [lenenue
KJIETKU. MHTO3.

JlabopaTopHas

15 pabota Ne 3 05 bubnuoreka [JOK
«Haomronenue https://m.edso0.ru/863e1
MHTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
buocuntes Gemnka.

16 Peakmus bubnuoreka [JOK
MaTPUYHOTO https://m.eds00.ru/863e;
CUHTE3a

17 Tpancasanus — bubnuoreka [IOK
OouocuHTe3 Oenka https://m.edso0.ru/863e}
Hexnerounsie

18 (OPMBI KH3HH — bubnuoreka [IOK _

https://m.edso0.ru/863e;
BHUPYCHI
DopMel bubnuorexa [IOK

19 Pa3MHOXKEHUS https://m.edsoo0.ru/863e¢
OpraHu3MoOB https://m.edso0.ru/863e¢

20 Meiios bubmuoreka [JOK

https://m.edso0.ru/863e7



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

21

Oo6pazoBanue u
pa3BUTHE MOJIOBBIX
KJIETOK.
Orm1010TBOpEHHE.
JlaGopaTopHas
pabota Ne 4
«M3yueHne
CTPOCHHS TIOJIOBBIX
KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax»

0.5

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

22

NunuBunyanbHOE
pa3BHUTHE
OPraHu3MoOB

bubmmorexa [{OK
https://m.edsoo.ru/863e¢

23

I'enernka — Hayka
0
HAaCJEACTBEHHOCTH
1 U3MEHYUBOCTHU

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

24

3aKOHOMEPHOCTH
HaCIIeIOBaHUS
MPU3HAKOB.
Monorubpuanoe
CKpCIIIUBAHHE

bu6moreka [IOK
https://m.edsoo.ru/863e¢

25

JurubpumHoe
CKpEIIUBaHHE.
3akoH
HE3aBHCUMOTO
HacJleI0BaHUs
MIPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/863e¢

26

CuenjieHHoEe
HacJeJ0BaHUE
MIPU3HAKOB.
JlabopaTopHas
pabora Ne 5
«3yuenue
pe3ynbTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPHUTHOTO
CKpEILIUBAHUS Y
Ipo30(UIIBEI HA
TOTOBBIX
MUKpOTpenaparax»

0.5

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

27

I'eneTuka momna.
Hacnenosanue
MIPU3HAKOB,
CIETIJICHHBIX C
MOJIOM

bu6mmoreka [JOK
https://m.edso00.ru/863e¢

28

3mMeHUYnBOCTE.

0.5

bu6mmoreka [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

Henacnencreennas
W3MEHYUBOCTD.
Jlaboparopuas
pabota Ne 6.
N3yuenue
MOAU(PUKAITTOHHOM
W3MEHYUBOCTH,
IIOCTPOECHHE
BapUALIMOHHOTO
psina u
BapHalMOHHOM
KpHBOW»

https://m.edso00.ru/863e¢

29

HacnencrBennas
U3MCEHYUBOCTSD.
JlaGoparopHas
pabota Ne 7.
«AHaM3 MyTanum y
po30¢UITBI HA
TOTOBBIX
MUKpPOIIpernapaTaxy

0.5

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

30

T'eneTuka uenoBeka

bu6moreka [IOK
https://m.edsoo.ru/863e¢

31

Pe3epBHbIi ypok.
O06o001enue no
TEME
«HaciaencTBeHHOCTE
M1 U3MEHYHMBOCTh
OpraHU3MOBY

32

Cenexkuusa Kak
HayKa U IpoI1iecc

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

33

MeTtonan! u
JIOCTHOKEHHUS
CEJICKIIUU PacTCHUI
M JKUBOTHBIX

bu6mmoreka [JOK
https://m.edso0.ru/863e¢

34

buotexnonorus kak
oTpaciib
IIpOU3BOACTBA

bubnuoreka [JOK
https://m.edso0.ru/863ef

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne Mara nugposbie
n/n Tewa ypoxa Bcero Konrposbubie | Hpakrireckue H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
DBOJIIOIHS U
1 METOB 66 1 bu6mmoreka [{OK
https://m.edso0.ru/863e:
M3y4YeHUs
Hcropus pazsutus
2 MpeACTaBJICHUI 00 1 bubnmorexa LOK
https://m.eds00.ru/863¢
IBOJIIOIIH
bubmmoreka [IOK

3 Miripoososrons 1 https://m.eds00.ru/863¢
[Monmynsuus kak
3JIeMEHTapHas
eIMHUIA BUJIA U
IBOJTIOIUH.

4 JlabopaTopHas 1 05 bubmuorexa [JOK
pabota No 1 https://m.eds00.ru/863¢
«CpaBHEHHE BUJOB
o
MOP(OJIOrHIecKOMY
KPUTEPUIO»

JIBYOKyIIE CHIIBI

5 (’;meMeHTapHbIe 1 bubnuoreka [IOK
(akTophbI) https://m.eds00.ru/863¢
ABOJIIOINH

6 EcTecTBeHHbII 1 bubnmuoreka [JOK
0oTOOP H ero GopMbI https://m.eds00.ru/863¢
Pe3ynbTaTe!

ABOJIIOIINH:

MIPUCTIOCOOIEHHOCTh

OpPraHu3MOB U

BUJI000pa30BaHuUE.

JlaGopaTopHas bubnnoreka [JOK

7 1 0.5
pabota Ne 2 https://m.eds00.ru/863¢
«Onucanue
MIPUCTIOCOOTIEHHOCTH
opraHusma u e¢€
OTHOCHUTEIIBHOTO
XapakTepa»

Hamnpasnenus u
8 nyta 1 bubnuorexa [IOK
https://m.eds00.ru/863¢
MaKpO3BOJIOLUH

9 HeoOparumocts 1
3BOJIIOLUA

10 HcTopus Ku3HU Ha 1



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

3emMiie 1 METOIBI €6
U3Y4YEHUS

11

T'umoresnl
MIPOUCXOKIACHUS
JKU3HU Ha 3eMiie

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

12

PazButue xu3Hu Ha
3emiie 1O 3pam U
Tepuoam

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

13

OcCHOBHBIE ATaIBI
IBOJIIOLINU
PacTUTEIBHOTO U
KUBOTHOT'O MUDA.
[IpakTnueckas
pabota Ne 1
«3yueHne
HCKOIAeMBbIX
OCTaTKOB PACTCHUI
1 )KUBOTHBIX B
KOJUIEKIIHSIX»

0.5

bubmmoreka [IOK
https://m.edsoo.ru/863ez

14

CoBpeMeHHas
cucTema
OpPraHUYECKOTO
MHUpa

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

15

OBOIIONU
YeloBeKa
(anTpOTIOTECHE3)

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

16

JIBYOKyIIE CHITBI

(dbakTopsI)
aHTPOIIOTeHE3a

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

17

OCHOBHBIC CcTann
9BOJIIOIIMH YCJIOBCKA

18

UenoBeueckue pacsl
Y IPUPOIHBIE
ajanrtanuu
YelnoBeKa

bubnuoreka [JOK
https://m.edsoo.ru/863ez

19

PesepBHbIil ypok.
O0600611EH1E TTO
TEME
«Bo3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emie»

20

OKoJIorus Kax HayKa

21

Cpenpl oOuTaHus U
HKOJIOTUYECKUE
(baxTopsI

bu6mmoreka [JOK
https://m.edso00.ru/863e:

22

AOunoTtnueckue
(baxTOopBHI.

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863el



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

JlaGopaTopHas
pabota Ne 3.
«Mopdonoruueckue
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTaHUS.
JlaGopaTopHas
pabota Ne 4.
«BnusiHue cBera Ha
POCT U pa3BUTHE
YEPEHKOB KOJIeyca»

23

buortnueckne
(bakTopsl

bu6mmorexa [{OK
https://m.edsoo.ru/863ef

24

DKOJIOTHYECKHE
XapaKTEePUCTUKHI
MOMYJISILIUH.
[IpakTrnueckas
pabota Ne 2
«Iloxpcuér
IJIOTHOCTH
MOMYJIALMM pa3HbIX
BHJIOB PACTEHUI»

0.5

25

CooOmecTBa
OpPraHU3MOB —
OMOILIEHO3

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

26

DKOJIOTHYECKUE
CHCTEMBI
(3KOCUCTEMBI)

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

27

OCHOBHBIC
MoKas3arTeinu
9KOCHUCTEMBI.
ODKOJIOTHYECKHE
MMUPAMHU/IBI.
CsolicTBa
9KOCHUCTEM.
Cyxkueccust

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

28

IIpuponueie
3KOCUCTEMBI

29

AHTpOHOFeHHBIe
OKOCHCTCMbI

30

buocdepa —
rjio0agpHas
SKOCHUCTEMA 3eMITH

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

31

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
o6uocdepsl

bu6mmoreka [JOK
https://m.edso0.ru/863el

32

YenoBeuecTBO B
ouoctepe 3emu



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

CocyiiectBoBaHue
33 IPUPOJIBI U
YeJI0BeUeCTBa

Bbu6mmoreka [JOK
https://m.edsoo.ru/863ef

PesepBHbIl ypOK.
O00011IeHNE TEMBI
34 «Coo0iecTBa u
9KOJIOTHYECKHE
CUCTEMBEI»

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






