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HOACHUTEJIBHAS 3AIIUCKA

[Ipu pazpaboTke mporpaMMbl MO OHONOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpe/IeTICHNs TOAXO0I0B K (POPMHUPOBAHUIO COAEP)KAaHUS Y4eOHOTO MpeaMera
«buonorus» cocraBwiIM: KoHUenTyanbHble mnojoxkeHus ProcC COO o
B3aMMOOOYCIIOBICHHOCTH  IIeJIel, COAEp)KaHUsA, pe3yJbTaToB OOydYeHUsS W
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBHITYCKHUKOB, MOJOKEHHUS 00 OOLTUX LEJSIX U
NPUHIUIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHHUE CHCTEMBlI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit @Dexpepauuu, a TakkKe TMOJOXKEHUS O
cnenuduke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHUU JKUBOU MPHUPOABI  00eCTIedYeHUN
CYIIECTBOBAaHUS deJoBeuecKoro obmiecTBa. COrjgacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/ieNICHbl OCHOBHBIC (DYHKIIUU MPOTPAMMBI 110 OUOJIOTHUHU U €€ CTPYKTYpa.

[Iporpamma 1o Owonormm AaéT MpeICTaBICHHE O LEsIX, 00 oOmeil
CTpaTerud OOy4YeHUs, BOCIHTAHUS ¥ PAa3BUTUS OOYYArOIIUXCS CPEICTBaMHU
yuebHOro nmpenamera «buomorus», omnpeaenseT o0s3aTeNbHOE MPEAMETHOE
CONiep)KaHUE, €ro CTPYKTypy, paclpeielieHue Mo pas3nejaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIeIOBATEIbHOCTh U3YUEHUSI YU4EOHOro MaTepuaia ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs.

B nporpaMmvme 1m0 OMONOrMM TakKe YUYHUTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydeHus B (OPMHPOBAHMH OCHOBHBIX BHJIOB Y4EOHO-IIO3HABATEIBHOM
NEATeTbHOCTH/YUEeOHBIX JCHCTBHI OOYYaIONIMXCS TI0 OCBOSHUIO COJCPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peaii30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYE€HHUU OWojoruu, Olaromapss 4emy B HeEW
MPOCMATPUBACTCA HAMPABICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
GopmupoBanuem €CTECTBEHHO-HAayYHOTO MHUPOBO33pEHMUS, LEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, 3KOJOTMUYECKOT0 MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)KaloIled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOpHil, a TakKe 3HAHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAHTa M CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTUU YAEICHO BHUMAaHHE HCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMQUIAKTUKU HACIEACTBEHHBIX 3a00JICBaHMA YEIIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTHPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKHU
1eJIeCO00Pa3HOr0 TIOBEACHUS B OKPYXKAIOIIEH MPUPOAHON cpene, aHaim3a
BIUSTHUSL XO3SUCTBEHHOUN NEATEILHOCTH YEJOBEKa Ha COCTOSHHUE MPUPOIHBIX U



MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIAJTHON HANIPaBIECHHOCTHU
ydueOHOro mpenmera «buosorus» mpoauKTOBAHO HEOOXOIUMOCTHIO 0OECTICUCHUS
YCIIOBUM JJIsl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas npexanonaraer (GopMuUpoBaHHME y  00ydaroIUXCs
CIIOCOOHOCTH aJaNTUPOBAThCA K HW3MEHEHUSM JIMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (OpMUpPOBaHHE y OOYYAIOIMIMXCS MPEIACTABICHUN O
HAy4YHON KapTHHE MHpa, pacliupseT U o0oOIlaeT 3HaHUA O KUBOW HpHpoje, e€
OTJIUYMUTENIbHBIX TMpPU3HAKaX — YPOBHEBOW OpraHW3aldyd M HSBOJIOLUHU, CO31aET
yCJIOBHUSL  JUJIsi: TIO3HAHMS  3aKOHOB  KUBOW  MPUPOABI, (HOPMUPOBAHUS
(YyHKIMOHAJIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro U Oe3zomacHoro oOpasa
KU3HH, IKOJIOTMYECKOT0 MBIIIJICHHUS, ICHHOCTHOT'O OTHOIICHUS K KUBOU MPUPOJIC
U YEJIOBEKY.

Bonbioe 3HaueHNE OMOJIOTHS UMEET TAKXKE JJIsl PEIICHUSI BOCTIUTATEIIBHBIX U
pa3BHBAIOLIMX  337a4  CpeJHero  oOmero  oOpa3oBaHUs,  COLMAIU3AILMUU
oOyuaromuxcs. M3ydyenne 6uonorun obecrneyuBaeT yCiaoBHUs sl GOpMUPOBAHUSA
WHTEJUICKTYaIbHbIX, KOMMYHUKAIITMOHHBIX W HWH(OPMAIIMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJbTYpPbl, CIIOCOOCTBYET HWHTETpallid OMOJIOTMYECKUX 3HAHUHU C
NPEICTABIICHUSIMUA U3 JIPYTUX Yy4EOHBIX MPEIMETOB, B YACTHOCTH, QU3UKHU, XUMUU
u reorpadguu. HazpaHHble MOJOKEHUS O MPEeIHA3HAYCHUH YY4EeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY JJiA OIpEAeNieHus TMOAXOA0B K OTOOpYy H
CTPYKTYPHUPOBAaHUIO €ro COJAEp>KaHus, TMPEICTaBICHHOr0 B IMporpaMMme I0
ouomnoruu.

Ot60p coxepkanusi ydeOHOro mnpeaMera «buosnorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C TMO3UIMHA KyJIbTYpOCOOOpPAa3HOTO IMOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs JOJKHBI OCBOUTh 3HAHWSA W YMEHHS, 3HAUUMBIC IS
dbopMupoBanusi 00IIel KyJIbTYpbl, ONpPENESIONINE aJeKBATHOE IOBEJCHUE
YeJoBeKa B OKpY:Kalollled MPUPOIHON Cpeje, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesitenpHOocTU. Ocoboe MECTo B 3TOM cucTeMe 3HaHWUN
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LIEHHOCTHBIX  OpPUEHTAlUSX  JIMYHOCTH,  CIOCOOCTBYIOLIMX  T'yMaHH3alHUU
OMOIOrMYecKoro 00pa3oBaHus.

CtpyKkTypupoBaHUE COJEpKaHHs Y4EeOHOTO Marepuaiga B MpPOrpaMme Mo
OMOJIOTUM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTJIMYUTENbHBIX OCOOEHHOCTAX KUBOW MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3allUU U
ABOJIOLMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTo npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLIME COAEpKaTelbHble TUHUU: «bronorus kak Hayka. MeToabl



Hay4yHOro mo3HaHus», «Kietka kak Ouosormueckas cucremay, «OpraHu3m Kak
Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3ue OPraHUYECKOr0 MHPay,
«IBOJIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJajicHUE  OOyYalOIUMHCS  3HAHUSIMHU O  CTPYKTYPHO-()YHKIIMOHATBHOMN
OpraHu3aliyd JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MPUOOPETeHHE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS [IJII TPAMOTHBIX JIEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHHN O OHOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TMPEJICTABICHUN O E€CTECTBEHHO-HAYUYHOW KapTHHE MHUpa, O
MEeTOJaX HAyYHOT'O TO3HAHUS, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIluH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4arOImMMXCs TO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoIleCCe aHaln3a JAHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, MJEH W TOAXOJOB K HM3YUYECHUIO >KHBBIX CHUCTEM
Pa3HOr0 YPOBHS OpPraHU3ALINHY;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJabTypbl, (YHKIIMOHAIBbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUWBATDH SBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOABI HAa OCHOBAHMM 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
U3Y4YEHUN OMOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOIIUXCS YMEHHN WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B MPAKTHUYECKOW JEATEIbHOCTH 4YEIOBEKa, pPa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAHMIA,

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 111 (POPMUPOBAHHS HAYYHOTO MHUPOBO33PEHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEAHEBHOW KU3HU JJISI
OLICHKH TIOCJIEICTBUI CBOEH JEATEIbHOCTU MO OTHOILIEHUIO K OKpYKarolen cpene,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COOJIOJEHHUE Mep MPO(UIAKTHKA
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpazoBaHusi «buonorusi», mzyyaemasl Ha
0a30BOM YpOBHE, SIBJISIETCSI 00sI3aTENIbHBIM YYEOHBIM IPEAMETOM, BXOMSIIUM B
cocTaB npeaAMeTHOM obnactu «EcTrecTBEeHHO-HAYUHbBIE IPEIMETHI».



JI1s u3yuenus 6uogoruu Ha 6a30BOM YpOBHE CpPEeAHEro o0Iero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 gac B Hezelio).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (Gpuimocoueil, 3TUKON, SCTETUKON U MPaBOM.
Ponr Ouonorum B ¢GOpPMUPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCAHHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBAaHUE, CTaTUCTUYecKass 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxemMbl: «MeToAbl MO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHHME pa3IMYHBIX METOJOB TIPHU
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTORBY.

Tema 2. )KuBble cucTeMbl H UX OPraHU3aIUA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPraHUYECKOMN TPUPOIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHHU OpraHU3alud OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIeHOTHYECKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpraHU3alUU
KUBOU IPUPOIBI».

O6opynosanue: Mmojenb Monekyiasl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAB KIETKA. XHMWUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIMKM BOABI W MHUHEpAJbHBIX BELIECTB B KieTke. I[logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHHOKUCIOTHI — MOHOMEPHI OEIKOB.
He3amenumMble 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHUE CBoWcTBa OenkoB. buonorunyeckue
GyHKIMHN OENKOB.



®depmeHTl — Ouosiormdyeckue KaramuzaTopbl. CtpoeHue  ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cneurpuyHoctb. KodepmeHnTsl. ButamuHbl
Otnnuus (epMEHTOB OT HEOPraHUYECKUX KATaIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl  (caxapos3a, JIaKTo3a) M ToJiMcaxapuibl  (Kpaxmai, TJIUKOTEH,
1esIoI03a). buonoruvyeckue GyHKIUN YTII€BOJOB.

Jlunupael:  TpUraMUepuabl, ¢GocPoaunuabl, crepouabl. [ 'HapoduiIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue Qynkumu gunuaos. CpaBHEHHE
yIJ€BO/0B, OEJIKOB U JIUMHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBeie kucnotel: JHK wn PHK. Hykneornasl — MoOHOMEpHI
HykJIeruHOBbIX KUcnoT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue u ¢pynkiuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Huronorust — Hayka o kierke. Kierounas teopusi — npuMep B3auMOACHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl U3yUEHUS KIETKH.

Knerka kak uenoctHas >kuBas cucrema. OOmme NpU3HAKA — KIIETOK:
3aMKHYyTasi HapyxkHas memOpana, monekynsl JJHK kak reneruueckuit ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: »yKapuUOTHYECKass U Mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl TpokapuoThyeckod kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIbHOW, KUBOTHOU W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, WX
¢ynkiuu. [1nazmaruyeckas memOpana, e€ cBoiictBa U pyHkuuu. Lluronnazma u eé
opranoussl. OmgHOMeMOpaHHBbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHUH, IUIACTUJIBI.
[IpoucxoxxaeHne MUTOXOHApUN W TIacTul. Buael mmactun. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOUHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus .

Snpo — perynsaTopHblii HeHTp kineTku. CTpoeHue sijpa: sjuepHas 000s104Ka,
KapuoIlJa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammber:  «PacnpeneneHne XMMHYECKUMX JJIEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU PUPOJIE».

Tabmuuer u cxemsl: «llepromnyeckas Tabmuia XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJIb», «buocunTes 6enkay, «CTpoeHne MOJIeKYJIbl OelIKay,
«Ctpoenne pepmenrtan, «HyknennoBbie kuciotol. JJHK», «CTpoeHue MoaeKybl



AT®», «CTtpoeHue 2yKapuoOTUYECKOW KIETKH», «CTpOoeHHEe KUBOTHOU KIIETKWY,
«CTpoeHHE pACTUTENIBHOU KIETKU», «CTPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTtpoeHue sigpa KIETKU», «YTIeBOAb», «JIMmuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyIOBaHUE [UIsl MPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTaJTUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpOEHHUSI KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTEepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHMCAHUEY.

Tema 4. ) KuznenesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa00IN3M. ACCUMUIISALMS (TUIACTUYECKUNA OOMEH) U
JUCCUMIIISIIUSL  (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOr0 Ipolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U JHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunelr oOMeHa BemiecTB: aBTOTpOdHBINA U rerepoTpodHbIil. Pons dhepmeHTOB
B OOMEHE BEIIECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TeMHoBasg a3l (orocuHTe3a. Peakiuu
doTocunTe3a. IhPekTUBHOCT POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A ISl KU3HH
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUI.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KIeTKe. PaciiemieHune BeliecTB, BBIIEICHUE U
AKKyMYJIMpPOBAaHHE OHHEPTMM B KIETKEe. OJTambl HHEPreTUHYecKOro oOMeEeHa.
['mukonus. bpoxkenue m ero Buabl. KUCIOpOAHOE OKHUCICHUE, WA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTD
ASHEPreTUYECKOro OOMeHa.

Peaknmun wmatpuuHoro cuHrte3a. ['eHermueckas wuHbopmamms u JIHK.
Peanuzanus reHetmyeckoil mHpopManuu B KIeTKe. [ '€HETHMUECKH KO M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuust — Guocunres
Oenka. Otambl TpaHchsanuu. KopupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oemka.

Hexnerounsie ¢hopmel xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI W OJKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuura yenoseka (BUY) — BozOyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpuIIus, peBepraza W uHTerpasa. lIpoduiaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konpsnos, 1. 1. MBanosckuii, K. A. Tumupsses.

Tabmunel u cxembl: «Tumnbel nutanusy, «Metabonuzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuii oOMen», «Xioporact», «Dorocuntedy», «Ctpoenue JJHK»,
«CtpoeHue u PyHKIIMOHUPOBaHUE reHay, «CuHTEe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbId nukia Bupyca CIIN/da,
oakrepuodaray, «Pemmukaus JHK».

O6opynoBanue: Moaenu-anmummkamuu «Yasoenue JJHK u Tpanckpumnuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKku», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHHE M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiau KU3HEHHBIM HUKI KieTku. MHTepdaza m MuTos.
[Iporecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunionaHBIA W TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOpel.  XpOMATHIIBI.
[{uTosIOTHUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

@dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecroyioe U nosoBoe. Buabl 6ecronoro
Pa3MHOXKEHMS: [JE€JE€HUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMW3MOB, €0 3HAYEHUE JJIs1 CEJEKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum Meito3a. IIporecchl, nmpoucxoisiiue Ha CTagusax Menosa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICIH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TOJNOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHHKUA. OOpa3oBaHHE M Pa3BUTHE TOJIOBBIX
KIIETOK — TameT (ClepMaro30ouj, SIULEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0EHHOCTH CTpOEHHUS SIMUEKIETOK U ClepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTUe (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Dranbl SMOPHOHATBLHOTO PA3BUTHS Yy TO3BOHOYHBIX KHUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHe3. llocTamOpuoHanbHOe pa3zBuTue. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpAMOe (JIUYMHOUYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DopMbl pPa3MHOXKEHHSI OpPraHU3MOBY», «JlBoiiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BeretatuBHOE pa3MHOXKECHHUE
pacteHuit», «JleneHue kieTku Oaktepuit»y, «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kierounslid 1ukny, «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «IIpsmoe u HenpsAmoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAMIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

O6opynoBanue: MHKPOCKOTII, MHKpOIpenapaThl «CriepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SHIeKIeTKa MIEKONUTarIero», «Kapuokrnues B KIETKax
KOpeIllKa JyKa», MarHuTHas MOJeb-aliuiuKanusa «JleleHue KIeTKu», MOJENb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnass pabora Ne 3. «HaGmromenume muTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpOEHHsS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U HU3MEHYMBOCTh OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pa3Butus reHeTUKU. Posb nurosoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TeHETHKH. Bkiaa poccuilckux M 3apyOeixHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOTC€HETUYECKUM, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpelmuBaHue. 3aKoH eIUHO0-00pas3usi TUOPHIOB TEPBOTO
nokosieHus. [IpaBwiio JOMUHUpPOBaHMS. 3aKOH pACIICIUICHUS  IPU3HAKOB.
I'mnioresa yucroTel ramet. 11oHOE M HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelmuMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHernueckre - OCHOBBI  JUTUOPHIHOTO  CKpEIIUBAHUA.
AHanmzupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
TUTSI OTIPECIICHHS TEHOTHIIA OCOOH.

CuernyieHHOe  HaciegoBaHWe npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOpHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThl.



I'enetrrka mosa. XpoMOCOMHOE OMpEAECICHUE Moyia. AyTOCOMBI U TOJIOBBIE
xpoMocombl. ['omorameTrHele W reTreporaMeTHbie oOpraHu3Mmbl. HacnepoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBoCTh. BHibl H3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpPUCTUKA
MOU(DUKAIMOHHON U3MEHUMBOCTH. BapuanimoHHbIN psijy U BapualliOHHAsI KpUBAs.
Hopma peakunun npusHaka. KoauyecTBEHHbIE M KAYECTBEHHbIC MPU3HAKA U UX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, wiM TEHOTUNMHYECKAas, W3MEHYMBOCTh. KomOmHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukarius MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpU4YUHbBI MyTaluid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTHYECKUX PsIIOB B HaclieACcTBeHHOM n3MenunBoctd H. . BaBuiosa.

BuesnepHas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uenmoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUECKUM, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUHN, OMOXUMUYCCKUI,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOe ompeaeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[]P-ananu3a. HacnencrtBeHHble 3a00J€BaHUA YENOBEKa: TEHHbIE OOJIE3HH,
0OJIE3HU C HACIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Heil. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAaHME. 3HAUYEHHE METUIIMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TEHETUYECKUX 3a00JIEBaHMI YEIOBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabmumer w cxembl:  «MOHOTHOpPUIHOE  CKpPEIIMBAaHHME U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS W €ro IUTOreHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «/urubpuanoe ckpemmBaHue,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4elioBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO C mnosoM», «KapuoTtumel denoBeka W KUBOTHBIX», «Buubl
W3MEHUYHUBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmOHHAS H3MEHIUBOCThY.

O6opynoBanue: MoAeNU-aNIUIMKAIUA «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Henonnoe poMmuHUpoBaHuEe», «JurubpuaHoe ckpemmBaHue», «llepekpéct



XpOMOCOM», MUKPOCKOTI U MHUKporpenapat «Jlpozoduna» (Hopma, MyTaiuu
(OpMBI KpBIIIBEB U OKpACcKHU Tena), repOapuil «I'opox moceBHOMN.

JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS y TPO30(UIIbI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnas pabora Ne 6. «3yyenne MoauduKaliMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALIMOHHON KPUBO».

JlaGopatopHas pabota No 7. «AHanu3 mMyTauuii y Ipo30(uibl HA TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALM.
Yuenne H. U. BaBuioBa o0 1eHTpax MPOUCXOXKIACHUS KM  MHOTO00Opa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXOXKACHUS AOMAITHUX KUBOTHBIX. CopT,
nopoja, HTaMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MaccoBbIii U MHIUBUIYaIbHBINH OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuaus. CKpeuMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuamzanus u e€ ycnexu. VICKycCTBeHHBIM MyTareHes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CENEeKUHWH PACTEHUM, KUBOTHBIX M
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHass HWHXKEHEPUsS. Tallbl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. KieTounas
uxeHepus. Kinetouneie KylnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
OKkojoruyeckue W dTUYeckue  mpoodmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.

JlemoHCTpauuu:

[Toptpersr: H. W. Basuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuet u cxembl: Kapta «lIeHTpBI TPOUCXOXKACHUS W MHOT000pa3us
KyJbTYPHBIX pacTteHuit», «Ilopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacteHuit», «Otnanénnas rudpuausanus», «Padotel akagemuka M. @. UBanoBay,
«Ilomummongusi», «OO0bekThI OMOTeXHONOTHNY, «KieTouHble KyIBTYpHI U
KJIOHMpOBaHue», «KoHCTpynpoBaHue n nepeHoC reHoB, XPOMOCOM.

O06opynoBaHue: MYJISKU TUIOJ0B U KOPHEILIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CeabCKOX03SIUCTBEHHBIE PACTCHHUS».



JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHHUS CEJIIEKIWH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. ODBOJIOIUOHHAS
Teopust U e€ MecTo B Ouosioruu. BrnusiHuE HBONIONMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa HBOMIOIMU. [lameoHTONMOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTMYECKOW JICTOMHMCH, TEPEXOJHbIe (POPMBI.
buoreorpadudeckue: cxocTBo U paznuuue GpayH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJCTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTed y BceX
OpraHu3MOB.

OpomtounonHas Tteopuss Y. Jlapeuna. Ilpeanochbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHUJIBI 3BOJIONMU BHUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYpCOB, HEOIpeAes€HHas W3MEHYHUBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bosronuu (CTI) u €€ OCHOBHBIE MTOJOKEHHUS.

MuxkposaBostorus. [lomymsiius kak eIMHNUIIa BUIa U SBOJIIOIUH.

JIBkymue cuibl ((paKkToOphl) SBOJIOIMK BHAOB B MpHUpoJe. MyTallMOHHBIN
nporecc U KOMOWHATHUBHAs W3MEHYMBOCTH. [lOomMynsiiMOHHBIE BOJHBI M Jpeud
reHoB. M3oms1us 1 MUrpanms.

EctecTBeHHbIi 0OTOOp — HampaBisiOmuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yiabTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp( 036l M UIUO-aTANITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUU:  (QUIeTUYECKAs, JTUBEPTEeHTHA,
KOHBEpreHTHas, mapajuienbHas. HeoOpaTuMocTh IBOIOIUH.

[IpoucxoxaeHue oT HecreUUaTu3upOBaHHBIX MpeakoB. [Iporpeccupyroias
crieruanu3anys. AJanTUBHAS paaualius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuiibl v cxembl: «Pa3BuTHE OPraHUYECKOr0 MUpa Ha 3eMiie», «3apOIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOpsOBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue CoOpToB pacTEHU»,
«MHoroo6pasue  1opoa  KMBOTHBIX), «ITomynsuny, «MyTauuoHHas

M3MEHYUBOCTEY, «Apomopdosbly, «Mnuoamanramuuy, «OOmas gereHepanus,
«/IBmkymme cunbel sBoiouuny, «Kapra-cxema wmapuipyra mnyremectBus Y.
Hapsunay, «bopsba 3a cymectBoBanue», «lIpucrnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIUYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMSsiH, KoJuleKius «[IpuMepsl 3alIUTHBIX TPUCIOCOOJIECHUMN Yy
KUBOTHBIX», MOAeNh «OCHOBHBIC HAIPABJICHHUS JBOJIIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHHEe TOIOBHOTO MO3Ta MO3BOHOUYHBIX ).

buoreorpadguueckass kapra wMwupa, Kouiekiusa «DopMBl COXpaHHOCTHU
MCKOMIA€MbIX JKMBOTHBIX M pacTeHWi», Moaenb ammimkainus «llepekpéct
XpOMOCOM», BiaxHble Tipenapatbl «Pa3Buthe  Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpo3zoduna» (Hopma, myTaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M pakTHYecKue padoThi:

JlaGopatopHast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOPGOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas paborta Ne 2. «Onucanve NpUCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KM3HU Ha 3eM.Jie.

JloHay4dHblE TpPEACTABICHUS O 3apPOXKICHUM >KU3HU. HaydHble TUIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emuie: a0uMOTeHe3 H TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOUOTEHHBI CHUHTE3 OpPraHWYECKHMX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKON 3BoJIfolMU. HavanbHblie 3Tarbl
ouonornyeckoit »Bonrornuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HMX 3SBOJIOIUSL.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KeMOpPHIICKHIA,
OPJAOBUKCKHM, CHITYPUUCKHN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3030iicKas 3pa U €€ NepUOIbl: TPUACOBBIM, FOPCKUN, METOBOM.

KaiiHo30iickass »pa W €€ mnepuoAbl: NaJICOTCHOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M Te€OJIOTMYECKUX IpoueccoB. OCHOBHBIE ATallb
ABOJIONMKM PACTUTEIBHOTO M >KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUl u
*KUBOTHBIX. [losiBIIeHUE, pacBET M BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECcKOro MuHpa Kak OTpaKeHHE H3BOMOUMUA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIITbl OPraHU3MOB.

OBOJIIOIMS YeTI0OBEKa. AHTPONIOJIOrMs Kak Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHNN 4YeloBeKka. Meroasl u3ydeHus aHTpomnoreHe3a. CxoactBa u
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.

JBwxkymme  cuwibl  (hakTopbl) — aHTPOIOTEHE3a. HacnencteenHnas
U3MEHYMBOCTh W  €CTeCTBEHHBbIH oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMI TPY/1a, MBIIICHUE, PEYb.

OcCHOBHBIE CTaIUA W BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbid, Yenosek npsamoxomsauui, YenoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbIii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIHS.

YenoBeueckne  pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTsl  MPUCIIOCOOIEHHOCTH  MpeACcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupe! U cxembl: «Bo3HukHoBeHne CoaHEYHOU CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KieTtka», <«KHBOTHas  KJIETKay,
«IIpokapuotnueckas kierka», «COBpeMEHHasi CHUCTEMAa OPraHUYECKOTO MHPay,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHUS YEJIOBEKAa M YEJIOBEKOOOPAa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  MPEIAKOB
COBPEMEHHOI'0 4YeJlOoBeKa», «JlpeBHeumme moam», «JpeBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYIWH TEePBOOBITHOTO dYelIOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHOJIOTHYecKass Tabmuia, Koiekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «3ydyeHue rckonaeMbIX OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUIEKIUAX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIUECKUl My3ei).

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak Hayka. 3aJauu U pa3Jieibl SKOJIOTHH. MeToIbl 3KOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYUIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHA.

Okonornyeckue (akrtopel. Knaccudukamus 5skogornyeckux (akToposB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHcTBHE SKOJOTHYECKUX
(akTOpOB Ha OpPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPaA, BIAKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHU3MoOB K  JEMCTBUIO  aOMOTHYECKHX  (aKTOpPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopshl. Buner  O6uotnueckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, CUMOMO03 U ero (opmel. Ilapasutusm, xoomneparus,
MYTyalau3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HauyeHue OWOTHMYECKUX B3aUMOJEWCTBUMA IS CYHIECTBOBAHUS
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH monyysiquu. (OCHOBHBIE MOKa3aTeNH
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POYXKIAEMOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4uCcI€HHOCTH MOMYJISUUN U €€ PEryJIsLus.

JdeMoHcTpanum:

[Toptpersl: A. 'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabmuuer 1 cxemsl: kapra «[Ipupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®Doronepuoauszm», «llomynamun», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYJISAIUU UHDY30puu-Tyhenbkuy, «Ilumessie nemnm.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdonorudeckne 0cCOOEHHOCTA PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusitHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas pabora Ne 2. «[loacuéT mIOTHOCTH MOMYJSIIUNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBaf,
MpOoCTpaHCTBEHHAs, Tpoduueckas (mumesas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Okosiornyeckue cucrteMmbl (3kocuctembl). Ilonstue o0 »sKocucTeMe U
ouoreonenosze. OYHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpodpuueckue (nuiieBble) YpPOBHU DSKOCUCTEMBI. [luiieBble LENW U CETH.
OcCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBI: Ouomacca, MNPOAYKLHA. OKOJIOTHYECKUE
NUpamMubl: MPOAYKUHMH, YHCICHHOCTH, OuoMacchl. (CBOWCTBa HSKOCUCTEM:
YCTOMYMBOCTh, caMoperyJsinus, pazsutue. Cykieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTeHHbIE  HKOCUCTEMBIL.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroitumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6mocdepe. ['paHuiibl, cocTaB U CTPyKTypa
ouocdepnl. XKuboe BemectBoO u ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
rJ00aIbHOM 3KOocHCTeMBbl. J[MHaMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl 3JIEMEHTOB (yriepoa,
azora). 3oHabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTPOIIOIeHHbIE U3MEHEHHS B Onocdepe.
['mo6abHbBIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBa. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycTounBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUSI TPUPOAHBIMU PECYpCaMU U HX HCHOJb30BaHuE. JlocTmxeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxk. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl u cxembl: «llumessie menu», «bHOIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llemum nuTaHUs», «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWMHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIC  BO3JCUCTBHUS Ha MNPUPOAY», «BaxHelmme HCTOYHUKHU
3arps3HEHUs BO3/yXa M FPYHTOBBIX BoA», «llouBa — BakHeillias cOCTaBISIOMIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHus: Omocheprr», «OO0mas crpykrypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Owochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosopot yriepona B 6mocdepe», «KpyroBopot azora B mpupoe».

O6opynoBanue: Mojenb-anuuKanus «TunuaHaeie OMOIEHO3bI», TepOapuid
«PactutenpHble cOO0IIECTBaY, KOJJIeKIIUN «buorienosy», «Bpeaurenn BaxxHeHIInX
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJICKIIMM PpACTCHUH U
KUBOTHBIX, MPUHAMJIEKAIIME K Pa3HBIM KOJIOTMYECKUM TpYyIIaM OJIHOTO BHUJA,



Kpacnas xnura Poccuiickoit ®eneparuu, H300pakeHUs OXPAHSIEMBIX BHUIOB
pacCTEHUI U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA IIPOTPAMMLBI  I10
BNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEIO
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yibTaTam
OCBOCHHUSI OOydYalolIUMHCST TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKkType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUs Mpeamera «buomorus»
BBIZICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O00YYalOIMMUCS POCCUICKON
rpakJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEJACIICHUIO, HaJlWyuWe MOTHUBAIMM K OOy4YeHuI0  OuoJoruw,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAJAMIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU ~ yCTAaHOBKAMM, MPUCYUIMMH CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HaJIMYHE DKOJOTHYECKOTO0 IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buoiorus» JOCTUraloTCa B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETBHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMUA POCCUUCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEH TO3UIIMU JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIUsIM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUM, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCUUCKOI0 OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITAa ACATEIBHOCTH B IMPOIIECCE Pealn3aluid OCHOBHBIX HANPABJICHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH T'PAXKIAHCKOMN MO3UIIMU 00yJaIOIeTrocsl Kak akKTUBHOTO U

OTBETCTBEHHOTO 4JI€HAa POCCUMCKOTO OOIIECTBa;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH, YBa)KEHHE
3aKOHA Y MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IMPU  CO3IaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TMO3HABATENIbHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBIMIOJIHEHUS
y4eOHBIX, T[IO03HABATENIBbHBIX W MCCJEAOBATEILCKUX 3a/1ad4, YBaXXUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOM NEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHS K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunou, ropmoctn 3a cBOM Kpal, CBOW PomauHy, CBOM $S3bIK U KYJBTYDY,
IIPOIIIOE U HACTOsIIEe MHOTOHAIMOHAIBHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJAJ POCCUUCKHX YYEHBIX B CTAHOBICHHE W
pa3BUTHE OWOJOTHH, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3amuTte (OTeyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JJUYHOT O BKJIa/Ia B MOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHONIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JICHUCTBHUS KUBOM IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KQU€CTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BocnuTaAHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIATOTOTy UM

NOHUMAHUE W peanu3alnus 3J0pOBOTO U 0Oe30macHOro olpasza KU3HU
(3mopoBo€  mUTaHUE, COOJIIOJICHME TUTMEHMYECKHX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIN pPEXUM 3aHATUM U OTABIXA, peEryjsipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3JI0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU MACTEPCTBa, TPYI0I00UE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOM M COIMAIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHSATH TaKYIO JI€ATEITbHOCTD;

UHTEpEC K pa3iuyHbiM cepaM MpoPpecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIK BBHIOOp Oyaymied mpodeccun U  pearu30BHIBATH
COOCTBEHHBIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA SKOJOTHYECKOW KYyJIbTYphbl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKH HMX BO3MOXHBIX TOCIEACTBUN  AJIs
OKPY’KAIOIIEH CPEIBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJIeM U MyTed ux
peuieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HW3YyYEHUH OHUOIOTHH
3HAHUS M YMEHHUSI MpPU pElIeHHH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE paBHOBECHS B 3KOCUCTEMAaX, OXpaHy BHUJOB,
aKocHCTEeM, Orocdepsl);



AKTMBHOE HENPUATHUE JEUCTBUM, MPUHOCIUIUX BpEd  OKpYXkKarolen
NPUPOAHON Cpelie, YMEHUE MPOTrHO3UPOBATh HEOIArOMPUATHBIE 3KOJOTHYECKUE
[IOCIIEACTBUS NPEAIPUHUMACMBIX JEUCTBUN U NIPEIOTBPALLATH UX;

HaJIMYUE PA3BUTOTO IKOJOIMYECKOTO MBIIIJICHUS, SKOJIOIHYECKOU KYIbTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS. MMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
[IPAKTUKE, TOTOBHOCTH K Y4YaCTUIO B MIPAKTUYECKOU AEATEIBHOCTH 3KOJIOTNUYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHM M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYyJIbTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXIY JIFOJAbMHU U ITIO3HAHUSI MUPA;

NOHMMaHWe creuuukn OMOJOTrMM Kak HayKd, OCO3HaHUs €& poild B
(GbopMHUpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/aHUM IEJOCTHOTO
NpeJICTaBlIeHus 00 OKpYXKarolleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOlecTBa, B IMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpPaHEHHUs IPUPOJHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTHUHU JJII COBPEMEHHOW IMBUIIU3AIINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JAHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHUM,  CIOCOOHBIX  pElIaTh PEeCcypcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBHIXOJIA U3 TJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexojlla K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OHOJOTUYECKUX 3HAHUM B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GopMHUPyeMO
IPU U3YYEHUU OMOJIOTHH;

[IOHMMAaHUE CYLIHOCTH METOJOB IIO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMmble 3HaHMS J[JI1 aHalu3a M
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (AKTOB H
MMEIOIINUXCS JaHHBIX C LEJIBIO IMOJYYCHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS MJIs
pelieHust mpo6yieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIBHOCTH, T'OTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U HCCIIEOBATEIBCKYIO IEATEIBHOCTh MHANBHAIYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IOJYYE€HHIO HOBBIX 3HAHMA MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAYUYHbIE MOHSATHUS, OTPAXKAIOLIUE
LEJOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJ0B MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, SHEprus, SBJICHHUE, MPOLECC,
cUCTeMa, Hay4yHbI (akT, NPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UcclieloBaHue,  HaONMIOJeHue,  HM3MEpPEHHE,  OKCIEPUMEHT U JAPYIrHX),
YHUBEpCAJIbHbIE Yy4eOHble JeWcTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,
PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIMOHATBEHON
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHUMHU OOYy4YarolUXcs, CIOCOOHOCTD
oOyyaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS WM  YHUBEpCaJbHbIC Y4YcOHBIC JCHCTBUS B
MO3HABATEIBHOM U COLMATIBLHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHEro OOIIero
0o0pa30BaHus JOJIKHBI OTPAKATh:

OBnagenne YHHBepPCAIbHBIMHU yueOHBIMU NMO3HABATEIbHBIMU
AEeMCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJNIMPOBATH W AKTyaIM3UPOBATh  MpoOIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHWA TMPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHHUsI, KilaccupuKaIuu, 0000IIeHHs ), paCKPbIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABIIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTIpeNeNsITh LETU JEeATeTLHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU KX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJbTAThI ACSITENIbHOCTHU C MOCTABICHHBIMU IICJISIMHU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKUBOW IIPUPOJIBI,

CTPOUTH JIOTMYECKHE paCCYXIACHUS (MHIAYKTUBHBIC, JECIYKTUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3AKITIOYCHUS;

MPUMEHSTh  CXEMHO-MOJENBHBIE  CpEICTBa IS MPeICTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3y4aeMbIX OMOJIOTHMUECKHX OOBEKTax, a



TaKkKe  TMPOTHBOPEUMU  Pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIaH pELICHUs] MPOOJIEMbl ¢ YYETOM aHaln3a HMEIOIIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TEIbHOCTH;

KOOPJIWHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMHU yUEOHO-UCCIIEA0BATEIILCKOW M MMPOCKTHOM JACATEIBHOCTH,
HaBBIKAMH  Pa3pelIeHHs  MpoOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3aJ1a4, IPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUABI JICATCIBHOCTH II0 IOJYYCHHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIPETAIMM, NPEOOpa3OBaHUI0O M NPUMCHCHUIO B YYEeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHpOBaATH HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh W (HOpPMYIHpPOBATh COOCTBEHHBIC 3amaud B 00pa30BATEIHLHOM
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATH TIPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3aiady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIMIEHUS 3aJadyd  pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITH IEJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JIEHUCTBUS B TPO(ECCHOHATIBHYIO CPENY;

yYMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEJIaraTb OPUTHHAIBHBIC MOJIXOJbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(POPMAINH (TEKCTE YU4eOHOTO
MOoCOOMs, HAYYHO-TIOMYJISAPHON JUTEpaType, OWOJOTHYECKHX CJIOBapsAX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTb;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckod MHMOpMaLUKU, HEOOXOIUMOU JJIsl BHIMIOJIHEHUSI Y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIL30BAHKUS HH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O HUCIIOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BHIOMpATh  ONTUMaJIbHYI  (opMy  TpeacTaBiICHUS
Oouonornyeckoit nHbopmaruu (CXembl, TpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAaY4YHBIH SI3BIK B KauyeCcTBE CpeJACTBa IIpu paboTe ¢
Ouojornyeckoii WHPOpPMAIMEH: TNPUMCHATh XUMUYECKHEC, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HaTJISTHOCTH;

BJaJCTh ~ HABBIKAMH  PACIO3HABaHWUsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BceX c(hepax >kM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU TIO CYILIECTBY OOCYXJaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBINIOJHEHUS TIpejiaraeMoun
3a/layu, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIMHN JAPYTUX YYACTHUKOB
JAaJiora Uiu JUCKYCCUHN );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHs, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3MUYHBIMU CIIOCOOaMH OOIIEHUS W B3aWMOJCHCTBHS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYaTbHOM
paboThI IPH pEIIeHUH OUOIOTHIECKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUH YU4EeOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJUICKTHBA;



NpUHUMATh LEIA COBMECTHOM  JE€ITEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA IO €€ NOCTUKEHUIO: COCTABISITH IUIAH JCWCTBUU,
pacupenensaTh poid ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe€3yIbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAa4yeCTBO CBOEr0 BKJIAJa M KaXIOrO0 YYaCTHUKA KOMAaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIAITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3IMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMY PEeryJsiTHBHBIMHU 1€ CTBUSIMU

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS [IJIS BBIABICHUA NpoOJEeM U HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpATh Ha OCHOBE OHWOJIOTMYECKMX 3HAHMM IEJEeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYINKAX MO OTHOLICHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATENIBHYIO NIESITEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4d B 00pa3oBaTebHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJIbHO ~ COCTABJISITH IUIAH  pEIIeHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATENHHOM  pediekcud Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HUX pPE3YyJIbTATOB U
OCHOBaHWM, WCTOJIb30BaTh MPUEMBI PeIICKCUU 1T OIEHKH CUTYyalluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKHM W CBOECBPEMEHHO IPHUHUMATh PELUICHUA 10 HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) mpuHATHE celOs M IPyTruX:

MPUHUMATh ce0sl, MTOHUMAasl CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX [PH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILMH JPYroro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI ICUCTBUN MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO MOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B PealbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueii. B mporpamme mnpenmeTHbIC
pe3yIbTaThl IPEACTABICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUSA yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce IOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJU OMOJOTHMU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAay4YHOW KAPTUHBI MUpa M HAyYHOTO MHPOBO33PEHHMs, O BKIAJE POCCHIMCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IrPAMOTHOCTH Y€JIOBEKA JJIsI PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJEp)KaHHE OHOJIOTHYECKUX TEPMUHOB M TOHSITHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB M IMpeBpallCHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAs OpraHU3allMsl >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOYKIIHS ), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasl J0rMa MOJIEKYJApHOH Owuonoruu), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUs KylbTypHbIX pactenuit H. U. BaBuiosa), onpenensitTe rpaHUIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIECCOB W SIBICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMXKEHUE  THUIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMECHHUE
JIeNaTh BHIBOABI HA OCHOBAHHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILECTB W MpEBpalleHUs] YHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOIO0 W BJHEpPreThueckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHUS, WHIUBHUIYAIBHOTO Ppa3BUTHS  OpTraHHW3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH TOJYyYCHHBIE 3HAHUS JJISI OOBSICHCHUS OHMOJIOTHYCCKHX
NPOIIECCOB U SIBJICHHWH, NI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEeNpl0 oOecneyeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370pPOBbS
OKPY’KAIOIIUX JTI0JIeH, COOIIOICHUS HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KaroIiei
NPUPOJHON Cpele, MOHMMaHWE HEOOXOIMMOCTH WCIOJIB30BAaHUS JOCTIKECHUN
COBPEMEHHOM ouoJoruu U OMOTEXHOJIOTUH TUTST paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh JJIEMEHTApHBIE TI'E€HETUYCCKHME 3a/Jlayd  Ha MOHO- W
JTUTUOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJICKa3aHWs HacCJIeIOBaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOIHATh JTA0OPATOPHBIE M MpaKTUYECKHe paboThl, COOJIIONATH
paBuia mpu pabore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHUH,
MeIUIMHE, OUOTEXHOIOTUH;

yMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAaMOTHO
WCITIOJIb30BaTh MOHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOTrOo mpeamera «buonorus» ¢ 11
Klacce NOMHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYIHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUUCKHX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (HyHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa TSI pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJEPKAHUE OMOJOTHUYECKUX TEPMUHOB W TOHSTHH:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIIbI ((haKTOpPHI) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BU1000pa30BaHKE, HIKOJIOTUUECKUE PAKTOPHI,



DKOCUCTEMA, TPOAYUCHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH MUTaHU,
AKOJIOTUYECKasl MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3JaraTh OHOJOTHYECKHe TEOpHH (IPBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBONIOIWHK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpimieBoro cxoncrsa K. M. Bbapa, yepenoBaHusi TJIaBHBIX HANpaBlICHUN WU
nyteit spomoruu A. H. CeepuioBa, yuenust o 6uochepe B. U. Bepnaackoro),
OTIPEEISITh TPAHUITBI KX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIAJIETh METOAAMHU HayYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SBJICHUH, OpraHwW3allds W IPOBEICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKCHHE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXY HCCICIYEeMBbIMH BEIIMUYMHAMU, OOBSICHCHHE ITOTYyYCHHBIX
PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHITHH, TEOPUA W 3aKOHOB, YMCHHE
JIeaTh BBIBOABI HA OCHOBAHHUH MOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHUS OMOJOTHYECKHUX
O0OBEKTOB: BHJIOB, TMOMYJISAIHMK, TPOIYIECHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOTeoIIeHO30B W JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JICHCTBHS JSKOJOTHYCCKHX (AKTOPOB HA OPTraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B DSKOCHUCTEMAaX, AHTPOMOTECHHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX
ITUKIJIOB B Ouocdepe;

yMEHHE MPUMEHSATh MOJyYEHHbIE 3HAHMS JJI1 OOBSICHEHUS OMOJIOTMYECKHX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JII0/ICH, COOMI0/IEHNST HOPM TPaMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
NPUPOJHON Ccpele, MOHMMaHWE HEOOXOJMMOCTH MCIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABISATh CXEMBI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUS );

YMEHHE BBINIOJHITh JTA0OOPATOPHBIE M MpakTUYecKue paboThl, COOII0IATH
mpaBwiIa nmpu pabote ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIICHUS,
000011ass OMONOrMYecKy0 HHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUWHBIN anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
! brosorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpTaHU3aIus 1 brbmmorexa [OK
p 1 https://m.edso0.ru/7f41c292
. bubnmuorexa [JOK
3 XUMUYECKUI COCTaB U CTPOEHUE KIETKU 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATELHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
PasMHOkeHNE 1 HHOUBHIyaJIbHOE Pa3BUTHE bubnmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHYHBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 0 4



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

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! IBOMOLUKOHH GHOIOT KA o . https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel i OKpyaioutas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 9KOJIOTUUECKUE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
> Pesepioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 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 IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesbHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA KUBOM TTPUPOIBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMyHbIX 1 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB IIPU U3Y4EHUU
OMOJOTHYECKUX O0BEKTOB
3 buonornueckue cucTemsl, MPOLECCHI 1 bubnuorexa [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XuMHYECKUH cocTaB KieTku. Boga u 1 bu6mmoreka [JOK
MUHEPaIbHBIE COJIN https://m.edsoo0.ru/863e674e
bubmuoreka [JOK
5 b . 0 1
eatiit. COCTaB i CTpOCHHE beiKoB https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKOU aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
! YriteBojet. JiumeE L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientosbie knenotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1esiocTHast >KMBas
cucrema
CrtpoeHnune s3yKapuoTUYECKON KIIETKH.
JlaboparopHas padota Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpErnapaTax u ux
OTIMCAHUE)
bu6mmoreka [JOK
12 OBMeH BELIECTS Ml META00HIM https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckHit oomeH https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN IMKI KIeTKU. [{enenue
KJIeTkd. MuTto3. JIJaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEeIIKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpascasius — Guocwnes benka https://m.edsoo.ru/863e796e
18 Hexnerounslie popMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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

BUPYCBI

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

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TIOJIOBBIX
kjeTok. Omo10TBOpEHHeE.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHune cTpoeHus OJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTH https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpElMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro H;::J'IL:I[OBEIHI/I}I bubmorexa LOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «MI3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U AUTUOPHIHOTO https://m.edso0.ru/863e8c60
CKpEIMBaHUS Y Ip030 (Ul HA
TOTOBBIX MHKpPOIpenapaTax»»
27 I'eneTuka mona. HacinegoBanue bu6nmoreka [JOK



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

IIPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

Nsmenyusocts. HenaciencrBennas
M3MEHYUBOCTh. JIaboparopHas

28 pabota Ne 6. Mzyuenue 1 05 bubmmoreka [JOK
MO (UKATUOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHNUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "3MEHYHUBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHanmm3 MyTanui y 1po30Quiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEnapaTax»
bu6mmoreka [IOK
30 Peneriica ueropexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO
31 teMme «HaciaeqcTBEHHOCTE 1 1
W3MEHUYUBOCTh OPTaHU3MOB
bu6mmoreka [JOK
32 Ceneiua kak Hayka u npouece 1 https://m.edsoo.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIIUHT 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosorus kak orpacip 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
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 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS K METOJIBI €€ N3YUCHUS 1 brommorexa [OK
1 A v https://m.edsoo0.ru/863ea20e
2 Hcropus pasButHs npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINN https://m.edso0.ru/863e9570
bu6morexa [IOK
3 M 1
HIPOIBOIIOLHA https://m.edsoo.ru/863e9cle
[omynsimus kak >eMeHTapHas
€IMHHULIAa BUJA U SBOJIIOLIHH.
4 Hla[l6o I;TO HI;H abota ;0 1 1 0.5 bubmmorexa [TOK
paTOpHaA p ) ' https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLNU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 E 0 1
CTCCTBEHHBII OTOOP H €ro opMEI https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo.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

HeobpaTumocTs 3BOITIONINN

Hcropust xxu3Hu Ha 3emiie 1 METOIbI

10 .
e€ U3y4eHUst
11 ['mnoTe3bl MPOUCXOKIACHUS KUZHH bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuorexa [JOK
epuoam https://m.edsoo.ru/863eatcbe
OCHOBHBIE ATarbl BOIIOIUN
PacTUTEIHHOTO M )KUBOTHOTO MHUpa.
[IpakTrueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3y4eHne HCKOTIaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIoBeKa (aHTPOIIOTEHES) htts://m.edso0.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa
Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
18
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OuTaHUS U YKOJIOTUYECKUE bu6nmoreka [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 padora Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbBIX MECT 0.5
https://m.edsoo0.ru/863eb10e
oburtanusy. Jlaboparopuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [IOK
23 b
HOTHHECKHE (aKTOpEI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiun. [paktuueckas padota
24 Ne 2 «[loxcu€r IIoTHOCTH 0.5
MOMYJISIINI pa3HbIX BUJOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuorexa [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBI bubmuorexka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKA3aTENU YKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocuctem. Cykieccus
28 [IpupoaHBIE 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [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 UYenoseuecTBo B Ouocdepe 3emaun 1
33 CocytecTBoBaHUE MPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011ecTBa 1 SKOJIOTHISCKUC 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus, 10 knacc/ [Tonomapéra 1.H., Kopaunora O.A., Jlomununa T.E.;
noa penakiueit [Tonomapéroit M.H., O01iecTBO ¢ OrpaHU4eHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PAD»; AkunonepHoe
obmectBo «M3natenscTBO «IIpocBemieHue»

* buonorus, 11 knacc/ [Tonomapéra 1U.H., Kopaunora O.A., Jlomununa T.E. u
npyrue; oxa penakiueit [lonomapépoii M.H., O6mecTBo ¢ orpaHuueHHON
oTBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiimonepHoe

O6III€CTBO «I/IB,HaTeJ'H)CTBO «HpOCBGHICHI/IC»

METOJJUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

[Tpoext Bcest Guonorus

http://www.ebio.ru/index-1.html

Ha »ToMm caiite mpeacTaBieHbl HOBOCTH HayKH OWOJIOTHH, TTOJOOPKHA HHTEPECHBIX
MaTepHuasoB MO pa3HbIM pa3jenaaM OHUOJIOTHH.

buonorus. OnekTpoHHbBIN yueOHUK

http://biologylib.ru/catalog/


http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/

Ha stom caiite npencrapiena uHdopmalys no BceM paznesam 0uonoruu.OueHb
yIOOHO JJIsl HCTIOJIb30BAHUS HA YPOKaX.

buonorust. CCcbUIKM Ha CAaWTHI 110 OMOJIOTUH

Ha sTom caiite npeacraBiieHa CChUIKH IO BCeM pazzenam ounosoruu. OueHb
yI00OHO

JUISl UCTIOJIB30BaHMS HA YPOKaX. €CTh BCE U 000 BCEM.

http://biologylib.ru/catalog/


http://biologylib.ru/catalog/
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