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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
oIpeeNeHHs NOAX0A0B K (POPMUPOBAHUIO COJIEPKAHMS YHEOHOTO MpeaMeTa
«buonorus» cocraBwiM: KoHUentyaiabHble nonoxkenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COJEpKaHMsl, pe3ylbTaTOB OOyYEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oOmero oOpa3oBanust B Poccuiickoit ®eneparuun, a TakkKe IOJOXKEHHUS O
cnenudurke 6MOIOTUH, €€ 3HAUEHUH B MMO3HAHUU KMUBOUM MPUPOJBLI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOoro oodimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpeacTaBiIeHUWEe O LeNsX, 00 oOluiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHUS M PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue I[o pasjeiaMm U Temaw,
PEKOMEHIYEMYIO TOCJIeIOBATEIbHOCTh U3YYEHUSI YUYEOHOr0 MaTepuaia ¢ yuéTom
MEXIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€HM, JIOTUKHM 0Opa3oBaTEIHHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mno OuWONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMUPOBAHUU OCHOBHBIX BHJOB  Y4eOHO-IIO3HABATEIbHOU
JEeSTENbHOCTU/Y4eOHBIX JEHCTBUI OO0YyYalOIIUXCS IO OCBOEHHUIO COJIEP KAHMS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3y4YeHUW OWoJjoruu, Onarojgapss 4emy B HeW
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTUE 3HAHUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHSI, [IEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, SKOJIOTHUECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM M OEpeKHBIM OTHOILIEHHUEM K OKpYXalolled NpUpogHON cpere.
[TosTomy Hapsiay ¢ U3ydeHHEM OO0IIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOIIECCOB B MPOrpaMMme MO OMOJIOTUHU YACICHO BHUMAHWE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEIHEBHOMW JKU3HU JJISl PEUICHUS TPUKIIATHBIX 33724, B
TOM 4HCIIe: MPOPUIAKTUKN HACIEACTBEHHBIX 3a00JIEBAaHUN UYETIOBEKa, MEIHKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBaHUS, 000CHOBaHMUS HKOJIOTUYECKHU
LIEJIECO00Pa3HOro MOBEJECHUS B OKpYXXarolleil NpUPOJHON cpele, aHaiusa
BIIUSTHUSL XO3SUCTBEHHOW ACSATEIHHOCTA YEJIOBEKAa HA COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHMSI K TIPUKIIATHON HAMIPaBICHHOCTH
y4ueOHOoro npeamera «bHOIOTHS» MPOJIUKTOBAHO HEOOXOAUMOCTBIO OOECIICUCHUS



YCIIOBUM ISl PEIIEHUsS] OJJHOM M3 aKTyaJbHBIX 33Ja4 IIKOJIBHOTO OHMOJIOrHYECKOro
oOpa3zoBaHusA, KOTOpass mpeamnosaraeT (OpMHpOBaHHME y  OOydYaroIIMXCA
CHIOCOOHOCTH aJalTUPOBAThCS K M3MEHEHHMSIM JUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpelHero ooOIero oOpa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpoBaHUE y OOYyYarOUIUMXCS MPEACTABICHUMN O
HAay4YHOU KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUA O JKUBOW HpHUpoje, €€
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3allMd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TIO3HAHWA  3aKOHOB  JKMBOM  IpHUPOAbL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO W Oe3zomacHoro oOpasza
KU3HU, IKOJIOTMUECKOr0 MBIIUICHHS, IEHHOCTHOIO OTHOLIEHUS K dUBOU MpUpoje
U YEJIOBEKY.

Bbonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANTM3ALUU
oOyuaromuxcs. M3ydenune Guonorun oOecrieyuBaeT yCiOBHs 11 POPMUPOBAHMUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX W  HMH(QOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMM OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMUA U3 JPYTUX YYEOHBIX MPEAMETOB, B YACTHOCTHU, QU3HKU, XUMUH
u reorpaduu. Ha3zBanHble MOJ0KEHUS O IPeIHa3HAYEHUH Y4eOHOro MpeaMeTa
«buonorus» CcoOCTaBWJIM OCHOBY HJisi ONpeNeieHUs MOAXOJ0B K OTOOpy H
CTPYKTYpPUPOBAaHHIO €ro COAEpKaHUsS, MPEICTABICHHOTO B IPOrpaMMe IIO
ouosnoruu.

Otb6op comepkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs AOKHBI OCBOWTH 3HAHUS M YMEHHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYphI, OIPECISAIONIUE aJ[eKBAaTHOE TIOBEICHUE
YeJloBeKa B OKPYJKAIOIIEH MPUPOIHOU cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KU3HU W MPAKTHYECKOU JaesTenbHOCTH. Oco00oe MECTO B ATOM cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAlMSIX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHHU3alUU
OMOIOrMYecKoro 00pa3oBaHusl.

CrtpykTrypupoBaHHue cojepx aHHus y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBON OpraHU3alUd U
3BOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJEp/KaTeIbHble TUHUU: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «Kietka kak Ouosiormueckas cucrema», «OpraHu3zM Kak



Oouosiornueckas cuctema», «CucreMa U MHOrooOpasue OpraHUYeCcKOro MHpay,
«IBOIONHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

Henb nzyyenus yueOHoro npeamera «buosnorus» Ha 6a30BOM YpOBHE —
OBJaicHUE  OOyYalOlUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(PYHKIIMOHATHLHOMN
OpraHu3alliyd JKUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETCHHE YMEHHI
WCIIOJIB30BaTh 3TH 3HAHMS IS TPaAMOTHBIX JCHCTBUM B OTHOUIEHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTikeHue 1einu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOMNX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBWiIaX, CIyXalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'0 MO3HAHUSI, CTPOCHUH, MHOTOOOpPAa3u U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YpOBHSI OpraHU3AIlMH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOlleCCe aHajdu3a JAaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Yy OOydYamImMXcsi O0Omel KyJIbTypbl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SIBICHUS OKPY’KAIOIIETO
MUpa JKUBOW MPHUPOABl HAa OCHOBAHMM 3HAHUM M OIBITa, TMOJXYYEHHBIX MpH
U3y4eHUH OUOJIOTHH;

dbopMupoBaHue y O0Oy4aIOIIUXCS YMEHHMA WUIIOCTPUPOBATh 3HAYCHUE
OMONOTUYECKUX 3HAHUUA B TMPAKTUYECKOW JEATEIHHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOXHOCTH TO3HAHHS YEJIOBEKOM >KHBOM
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS AITHICCKUX
HOPM TIPU TIPOBEICHNN OMOJIOTUYECKUX UCCIICTOBAHMIA,

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUM [Ji1 TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYIBTYpPHI, ISl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN >KU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AEATEIbHOCTU MO OTHOLIECHUIO K OKPY’KaroUen cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUITAKTUKH
3a00IeBaHM.

B cucreme cpennero oOmiero obOpasoBanusi «buonorusi», m3ydaemas Ha
0a30BOM YpOBHE, SBISECTCS O0S3aTEIbHBIM yUEOHBIM MPEAMETOM, BXOMISIINM B
COCTaB peaMETHON obnactu «EcTecTBEeHHO-Hay4YHbIE pEAMETHI.



JI1s u3yueHus 6MoJ0oTuK Ha 6230BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Heaento), B 11 kimacce — 34
gaca (1 qyac B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OUOJOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueil, 3TUKON, 3CTETUKON U MpPaBOM.
Ponr Ouonoruun B (OpMUPOBAHMM COBPEMEHHON Hay4YHOM KapTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOIIOICHHUE, IKCIIEPUMEHT, OTTUCAHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel u cxeMbl: «MeTOAbI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHuEe pPa3aUYHBIX METOJOB IpHU
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ne. YPOBHU OpraHU3aIUU OMOCUCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIM, MOMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY, « Y POBHU OpraHU3aIuu
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHUMHYECKUE JJIEMEHTBI: MAaKpPOJIJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHMHEpaJbHbIX BemecrB B kietke. [logmepxkanue
OCMOTHYECKOT0 OajnaHca.

benku. CocraB u ctpoeHune OelKOB. AMUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMbie 1 3aMEHHMbIE AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XHWMHUYECKHE CBOWCTBa OenkoB. buomormdeckue
byHKIIN OEJIKOB.



®depmeHTl — Ouosiormyeckue kartanuzatopel. CTpoeHue (pepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnuuust pepMEHTOB OT HEOPTaHUUYECKHUX KATalIM3aTOPOB.

VYrneBoabl: MoHoOcaxapuabl  (TJOK03a, pubdbo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJucaxapuibl (Kpaxmani, TJIUKOIeH,
1esIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunasl, Qocomunuasl, crepouasl. ['mapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele xkucnorsl: JHK wu PHK. Hykmeotuaer — MoHOMEpSI
HykJ1eruHOBbIX KUcnoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkiuun PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kierke. Knertounas Teopusi — npuMep B3auMOACHCTBUS
uaeil 1 PakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUs KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe mTpU3HAKU KIIETOK:
3aMKHYyTasi HapyxHas memOpana, mosekyisl JIHK kak renernueckmii ammapar,
cucTema CuHTe3a Oelika.

Tunsl KJIETOK: »yKapuoTHYeCKas U mpokapuotuyeckas. OcOOEHHOCTH
CTpOEeHUsl TpoKapuoTHdYecKor KieTku. Kierounas crenka Oaktepuil. CTpoeHHe
ADYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIWYUSL PACTUTEIBHOM, >XHUBOTHOM H
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa U pynkuuu. lluronnazma u eé
opranouasl. OmHOMeMOpaHHbIe opraHownabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHAPHUH, IUIACTHBI.
[IpoucxoxxaeHne MHUTOXOHApPUH W Tactuia. Buapl mmactun. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

Snpo — perynsaTopHbIi HeHTp kineTku. CTpoeHue siapa: sjepHas 000104Ka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llInennen, P. Bupxos, /[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHYECKUX JJEMEHTOB B HEXKHUBOU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOIE».

Tabmuter u cxembl: «lleprogudeckas Tabnuila XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHne MOJIEKyJbl BOJIb», «brocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OCIKay,
«Ctpoenne pepmenrtan, «HyknennoBbie kuciotsl. JJHK», «CTpoeHne MosaeKybl



AT®», «CTpoeHHE IYKAPUOTHUUECKOM KIETKN», «CTPOCHHE JKMBOTHOM KIIETKH»,
«CTpoeHHE pacTUTENBHON KIETKU», «CTpOCHHE NPOKAPUOTHUECKON KIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYJOBaHHUE J[UIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnass pab6ora Ne 1. «/3ydyeHue KaTadIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMHJIa3bl WJIM KaTajaasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydyenuwe cTpoeHMs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpenaparax U ux
OMHMCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCcTB, WM MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIIUS (QHEPreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOoQHBIN U reteporpodHbiid. Ponb GpepmenToB
B 0OOMEHE BEIIECTB U NMPEBPAIICHUH SHEPTUH B KIETKE.

®orocunte3. CperoBass u TemMHOBasg (a3bl  ¢oTocuHTe3a. Peakiuu
doTtocunTe3a. IpPekTuBHOCTh PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a JJIs KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BelecTB, BBIIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero BuAbl. KUCIOpOAHOE OKHCIECHHE, WIM KIETOYHOE
JIbIXaHHE. OxkucnurensbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cwuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil mHboOpManuu B KiIEeTKe. ['€HETMYECKUH KOI U €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancnsuus — OnocunTes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OouocuHTese OenKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuii). OcCOOEHHOCTH CTPOEHHUS] U JKMU3HEHHOTO IHMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynozaedpunmra yenoeka (BHUY) — BozOynurens CIIN/la.



OOpaTtHast ~ TpaHCKpuIIUs, peBepraza W  uHTerpasa. lIpodunakrtuxa
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl U cxembl: «Tunel nuranusy, «Metabomuzmy, «MUTOXOHIPUSY,
«JHepreTudyeckuii ooMen», «Xnopomiact», «Potocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE reHay, «Cunre3 6enkay, «I eHeTuueCKud Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbIN nuki Bupyca CI1M/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmnkanuu «Y apoenne JJHK u Tpanckpuniiusy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M MHAMBHUAYAIbLHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau >KU3HEHHBIM LMK KIeTku. MHTepdaza u Mutos.
[Iporecchl, mpotekatonue B uHTepdasze. Perukarus — peaxkiys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIM Ha0op — KapHOTHIIL
JlunionaHBIA W TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHBI.
[{uTosiorMUEeCKMEe OCHOBBI PAa3MHOXEHUS W  HWHAUBUIYAJbHOTO  Pa3BUTHUS
OpPraHu3MOB.

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

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosoBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHHPOBAHHE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS1 CETEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTIANYUS OT OECTOIOTO.

Meito3. Cranun Mmeiiosza. Ilpouecchl, mpoucxoasnme Ha CTaausx Meiosa.
[ToBenenne xpomocom B wMenosze. KpoccuHroep. buonorudyeckuii CMbICT U
3Ha4YECHUE MEH03a.

['ameTtorenes — mpoiiecc 00pa3oBaHUS TIOJNOBBIX KIETOK Y IKHBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUM M AUYHMKUA. OOpa3oBaHHE U PA3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIIeTKa) — CIEepMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHUs SAWIEKIETOK W CcrepMaTo3ougoB. OII0J0TBOpPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTuUE (OHTOT€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTambl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TMpPsIMOE, HeNpsaAMoe (JuuuHOuHOE). Bnusnue



Cpe/bl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pazButue pactrenuii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOIOTBOPEHUE y ULBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «J/lenmenue kieTku Oakrepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kimetounsiii nukn», «Pemnukauus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MIIEKOIUTAIIUX U
yesnoBeKka», «OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOII, MUKPOIpENapaThl «CriepmMaTo30u bl
MJIEKOTTUTAIOUIETO», «SieKneTka MiIeKonuTarmero», «KapruokuHes B KIETKaX
KOpEIllKa JyKa», MarHuTHas MoOJeb-anruiukanusa «JleneHue KIeTKu», MOJIEIb
JIHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pabora Ne 3. «HaGmiomeHne MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsiecTBeHHOCTH 1 HK3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazButus reHetuku. Poss nurosoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKH (TUOPHUI0IOTHYECKUH,
OUTOT€HETUYECKUM, MOJNEKYIIPHO-TeHETUYEeCKN). (OCHOBHBIE TI'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHneneMm.
MonHorubpuHoe CKpeluBaHue. 3aKOH €IMHOO0Opa3usi THOPUIOB IEPBOTO
nokoneHus. IlpaBuno AoMUHUpOBaHUS. 3aKOH pacUICIVIEHUS MPHU3HAKOB.
I'unioresa yucrotel ramer. [losiHOE ¥ HEMOTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnonb30BaHNe aHATU3UPYIOLIETO CKPENIUBAHUS
TUTSI OTIPEICIICHNS TEHOTHIIA OCOOM.

CuemienHoe  HacneioBanwe mpuszHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpoOMOCOMHasi  TEOpHsSl  HACJIEACTBEHHOCTH.  ['€HEeTMYecKue  KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAENeHUE MnoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHsle M rereporameTrHble opraHnu3mbl. HacnemoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MMOJIOM.

N3menunBOoCTh. BHibl HK3MEHYMBOCTHU: HEHACEICTBEHHAS U HACJIECTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapualmoHHbIN psif ¥ BapuallmOHHAs KpUBasl.
Hopma peakunun npusnaka. KonuuecTBEHHBbIE M KAaYECTBEHHBIE NMPHU3HAKU U HX
HopMa peakiuu. CBoricTBa MOAU(DUKAIIMOHHON U3MEHUHUBOCTH.

HacnenctBenHnasi, wiM TEHOTUNHMYECKas, H3MEHUMBOCTh. KoMmOuHaATHBHas
U3MEHYMBOCTh. Melo3 U TOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukaius MyTaiuii: reHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTalluii. MyTareHHbIe (aKTOPHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaclaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotunm uyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YyeJIOBEKa: F'eHCAJIOrHUeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETHYECKU M, OMOXUMHUYECKUI,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHnHoe OmpeaeIeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCII€ C MOMOIIbIO
[M[IP-ananu3a. HacnencTBeHHble 3a0oyieBaHUS 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEJCTBEHHOW MPEeapaclol0KeHHOCThIO, XPOMOCOMHBIE OO0JE3HHU.
Comarnueckue u reHepaTuBHble MyTauuud. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hel. MeanKo-reHeTHYecKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOU
TeHETHKHU B TIPEIOTBPAIICHUH 1 JICUCHUU TeHETUUECKUX 3a00JIeBaHUM YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOpHIHOE  CKpENIMBaHHME W €r0
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAacCIICIUICHUs] U €ro LUTOreHeTHYecKas
OCHOBaY, «3aKOH YHCTOTHI raMeT», «JluruOpuaHoe CKpeluBaHue,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE QJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX W 4eJioBeKa», «l'eHeTHKa moya», «3aKOHOMEPHOCTH HacleIOBaHMUs,
CLUEIUIEHHOTO C moJIoM», «KapuoTumsl YemoBeKa H KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-amIMKanun «MOHOTHOPUIHOE CKpEIMBAHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpunnoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W MHKpompenapatr «Jlpo3oduna» (HopMa, MyTaluu
(bopMBI KPBLITLEB U OKPACKH Tela), repOapuid «I'opox moceBHOM».

JlabopaTopHble U NpaKkTHYeCcKHe PadOThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
MOCTPOEHUE BAPUALIMOHHOTO PsAia U BAPUALIUOHHON KPUBOW.

JlaGopatopnas padota Ne 7. « AHanu3 MyTauui y 1po30( bl Ha TOTOBBIX
MHUKpOTpenaparax».

[Ipaktuueckass pab6ora Ne 2. «CocTaBieHHE U aHaJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak HaykKa M IPOLECC. 3APOKICHUE CEJICKIMU U JOMECTUKAIUA.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX MOPOUCXOKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
opoJia, IITaMM.

CoBpeMeHHBbIE METOJIbI CeIeKIMU. MacCOBBIN M MHAMBUIYATBHBIN OTOOPHI B
CENEKIIMU PACTEHUM M KUBOTHBIX. OIllEHKa JKCTepbepa. bIM3KOPOJICTBEHHOE
ckpemuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JIHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuamsanus U e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE TOJUILUIONIOB. JOCTMXKEHHS CENeKIMU pacTeHHl, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpHUs. DTalbl
co3nanus pexomOuHantHoW JIHK wu TpaHcreHHBIX opranm3MoB. Kierounas
uxeHepus. Kinetouneie KylnbTypbl. MUKpPOKIOHATBHOE PA3MHOKEHUE PACTECHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue M dTUdeckue  mpobinembl. ['MO -  reHeTHyecKd
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.

JlemoHCTpauuu:

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

Tabmuuet u cxemsbl: kapta «lleHTpBI MPOUCXOXKIEHUS W MHOTOOOpasus
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacrenuity, «Otnanéanas ruopuausamnus», «Padoter akagemuka M. @. BanoBay,
«llonummonaus», «OOBEKTh OUOTEXHOJNOTUW», «KIleTOUHbIE KyIbTYpBl U
KJIIOHUpOBaHue», «KOHCTpyupoBaHue U MEPEHOC TEHOB, XPOMOCOM.

OGopynoBaHue: MYJSKA IUIOJIOB WM KOPHEIUIOAOB JHUKUX (QopM U
KyJbTYPHBIX COPTOB pacTeHuil, repbapuil «CenbCKOXO035IUCTBEHHBIE PACTCHUSY.



JlabopaTopHble U NpaKTH4YecKHe PadoThbI:

Okckypcuss «OCHOBHBIE METOABI M JOCTH)KECHMS CEJEKIUU PACTEHUU U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JAaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOTUS.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopusi U €€ MecTo B Omoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMIOIUU. [laneoHTOIOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUST BUJIOB B TMAaJ€OHTOJIOTUYECKOW JICTOMHUCH, TMEPEeXOJHbIe (POPMBI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PyIMMEHTapHBIC OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX NyTed y BCeX
OpraHu3MOB.

OpomtounonHass Tteopust Y. JlapBuna. [IpeanocbulkM BO3HUKHOBEHUS
JapBUHU3MA. JIBWKyIIME CHJIBI 3BOJIONUM BUIOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TIPU OTPAHUYEHHOCTH PECYpCOB, HEOIpeAes€HHAass U3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Boironnu (CTD) u €€ 0oCHOBHbBIE MOJIOKEHMUS.

MuxkposaBosorus. [lomyssiius kak eAMHUIA BUAA U SBOJIOLUU.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BHAOB B MpUpojae. MyTallMOHHBIHN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpamusi.

EctectBeHHbii 0TOOp — HampaBiusomuil Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OPraHU3MOB Kak pe3yibTaT dBojtonuu. [Ipumepsi
MPUCTIOCOOJICHNI Y OpraHu3MoB. ApoMopd03bl U HIUOAATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (prsieTHdecKas, IUBEpreHTHAs,
KOHBEPIreHTHasl, mapauienbHas. HeoOpaTuMoCcTh SBOMTIOIUN.

[IpoucxoxaeHrne oT HeclenHalIUu3uPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paauarius.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkens, ®. Mromiep, A. H. CeBep1ios.
Tabmuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoabliiu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  O6opbObI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOp», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  KUBOTHBIXY, «ITonynsauumy, «MyrtanuoHHas

M3MEHYUBOCTEY, «ApoMopdo3bl», «Unuoananramumny, «OO0mas qereHepanus,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus U.
Hapsunay, «bopnba 3a cymectBoBaHue», «lIprucnoco0IeHHOCT, OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», «IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KoJuieKius «IIpumepsl 3alllUTHBIX MPUCTIOCOOJEHUN Yy
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAMPABIICHUS YBOTIOIUIY, 00bEMHAS MOJIEIb
«CTpoeHHe TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMBI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHUil», Mojaenp anmiukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozoduna» (Hopma, myTaruu (GOpPMbI KPBIILEB H
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopHast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOPQHOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnast pabota Ne 2. «OmnucaHue MPUCIOCOOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE )KU3HU Ha 3emure.

JloHay4dHblE TPEACTABICHUS O 3apOXKICHUM >KW3HU. HayuHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: aOWOreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOU ABOMoNNK. HauanbHble 3Tanbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYP U BO3HUKHOBECHHE MNPOTOKJIETKHU. [lepBble KIETKM M KX 3BOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam U nepuojaM. Kartapxeil. Apxelickas u
nporepo3oiickas »pbl. Ilaneoszoiickas spa u €€ mnepuonbl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass »pa W €€ 1nepuoapl: NaJCOre€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTMYECKUX NpoleccoB. OCHOBHBIE 3Talbl
HBOJIIOIMM PACTUTENIBHOIO M JKUBOTHOIO MHpa. ApomMopdo3bl y pacTeHH H
*KUBOTHBIX. [l0siBIIEHME, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOrO0 MHpa Kak OTpaxkeHue »3Boouuu. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMS KaK Hayka. Pa3Butre npencraBieHui o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. (Cxoactsa u
pa3yinuus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM o0TOOp. OOIIeCTBEeHHbI 00pa3 KU3HM,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIH U BETBU DBOJIOLMHU YEJIOBEKA: ABCTPAIONUTEKH, YenoBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanAepTanbCKuK, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMs CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajJioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TMpEACTaBUTENEH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. [Tactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! u cxeMbl: «Bo3uunkHoBeHne COJIHEUHOH CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KieTka», <«KUBOTHas  KIETKa»,
«IIpokapuotnueckas kineTka», «COBpEMEHHAs CUCTEMa OPTaHUYECKOIO MHPAY,
«CpaBHEHUE AaHATOMUYECKMX YEPT CTPOCHHS 4YEJIOBEKAa U YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue nmoan», «pesHue monn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymsiku — «l[Ipoucxoxnenme — 4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHbOHIA), CIIETIKA WU
M300pKEHUS KaMEHHBIX OPYJIUN TEPBOOBITHOTO YETOBEKa (KaMHH-YOIIIEPHI,
pyomma, ckpebia), TreoOXpOHOJOTHYecKas TaOiuIa, KOJUICKIUS «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHHI».

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



OKcKypeus «IBONIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3afaud ¥ pa3iesibl SKoJoruu. MeToasl 3K0JIOTHYECKUX
UCCIIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudpukamus 5KoJOornyeckux (QakTopoB:
abuotuyeckue, OMOTHYECKHE U AaHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JIEWCTBHIO  aOMOTHYECKUX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhI. Buner OMOTHYECKUX B3aUMOJICHCTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomneparus,
MYTyalau3M, KOMMEHCaau3M (KBapTUPAHCTBO, HaxXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aUMOJECHCTBUN JUIsl CYIECTBOBAHMUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH momyysiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT,
murpanus. J[mHaMyKka YuCIEHHOCTH MONYJISLUUN U €€ PeryJIsaiusl.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer u cxembl: kapta «[Ipupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opraHu3moBy», «®Portonepuoauam», «llomynsauum», «3aKOHOMEPHOCTH POCTA
YHUCIICHHOCTHU NOMYJISuu nHPy30puu-Tyenpkny, «[lumiessie memmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHU U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktrueckas padora Ne 2. «Iloac4€T MIOTHOCTH MOMYJISIUNA Pa3HbIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opranu3mMoB — OworieHo3. CTpyKTypsl OHWOIIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-momunantel. CBsS3U B
ouoreHose.

DKkoJioruyeckne cucteMbl (dkocuctemsbl). I[loHsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (mUUIEBbIE) YPOBHM 53KOCUCTEMBI. [luieBble WLEenmu U CeTu.
OcCHOBHBIE TOKa3aTeldu SKOCUCTEMBI: OHoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
nUpamMuabl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTH, CAMOpPETYJIsiiiusl, pazButue. CyKieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIOreHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POO3IKOCUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (axtop ycToiuuBocTH 3KocucteM. CoxpaHeHue
OMOJOTMYEeCKOTo pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOCTH OMochephl Kak
r100anpHOM 3KOCUCTEeMBbl. Jl[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHUE ITUKIIBI JIEMEHTOB (yriiepoa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Onochepe 3emiin. AHTPONIOreHHBIE U3MEHEHUsI B Ouocdepe.
['nmo6anbHbIE 2KOJIOTHYECKHE MPOOJIEMBI.

CocymiecTBoBaHue IPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6unopa3zHooOpasusi Kak OCHOBa ycToiuuBocTH Onocdepsl. OCHOBA palMOHATBHOTO
yIOpaBI€HUsI TNPUPOAHBIMU pPECypcaMHM M HUX UCHOIb30BaHuE. JlocTmxeHus
OMOJIOTUHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. W. BepHaackuid.

Tabmumpl u cxemsl: «llumeBbie 1ienny, «bHUOIEHO3: COCTAB M CTPYKTYypay,
«IIpuponubie coobmectBay, «llenmu nutanusy, «IKoIoruuecKas MUpPaMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», «DKOCHUCTEMA
XBOWHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOINIOT€HHBIC  BO3JCHUCTBUS HaA Ipupody», «BaxHeWmme UCTOYHUKHU
3arps3HEHUs BO3/yXa M TPYHTOBBIX BOoA», «llouBa — BakHelllasi cOCTaBIISIOLIAs
ouochepry, «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii 3G dexTy, «DaKTOphI
pPaAMOaKTHBHOTO 3arps3HeHust Oumocheprr», «OOmas cTpyktypa Omocheps»,
«Pacnipoctpanenne ku3HHm B Ouocdepe», «O30HOBBI dKpaH OUOChHEpHD»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: MojeNb-ammIuKanus « TUMUYHBIE OMOIEHO3bI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJeKIuu «buorienosy, «Bpenutenu BakHEHIITUX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TpYIIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®eneparuu, n300paxeHUsT OXpaHSEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBiMBalOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalollUMHCS TporpamMM  cpeaHero  oOiiero  oOpa3oBaHMUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHUSI IpeaMmera «buosorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHUE O0YYArOIIUMUCS POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOY4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPAIUIMK pPa3BUTHS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHON ACATEILHOCTH B COOTBETCTBUH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JYyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE NMpaBWIAMHU M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCcCaM CaMOIIO3HAHUS, CaMOBOCIUTAaHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH MO3UIMHU JIMYHOCTH, TMATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIOPSAKY, YEJIOBEKY TPyJa M CTapllIeMy MOKOJCHUIO,
B3aMMHOI'O YBaKCHHS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickon denepannu, MPUPOIE U
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YUYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlIMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE peaanu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIESTEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOr0 BOCIIHTAHUA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJIeHa POCCUICKOTrO o0111eCcTBa;



OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX TIpaB M OOSI3aHHOCTEH, YyBaXeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEIbHBIX 3aJ1au, BHIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIUIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIMTAHUA:

c(hopMUPOBAaHHOCTH POCCUUCKOU rPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoawHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIEE MHOIOHALIMOHAILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJIOTHH, TOHMUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATUA LEHHOCTEW CEMEWHOW JKU3HHU B COOTBETCTBUH C
TpaauusiMHu Hapoa0B Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTr0 TBOPYECTBA, CHOPTA, TpyJa, OOUIECTBEHHBIX OTHOUICHUN;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM IIPUPOJBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHUs, (POPMHUPOBAHUS KYJLTYPbI 30POBbSI H
IMOIMOHATBLHOTO 0JIATOTOTy UM

NOHUMAHUE U peanu3alus 3J0pOBOr0 M 0O€30MacHOro o00pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) TPy/10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBa, TPYIOIHO0HUE;
TOTOBHOCTh K aKTUBHOM JI€ATEIILHOCTU TEXHOJIOTUYECKOW U COIMATBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIBHO

BBITIOJHSTH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cepaM MpopecCHOHAIBHON AESTENIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE KM3HEHHBIE TUIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEU JKU3HU,

7) 3K0JIOrH4€eCKOro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS HKOJOTHYECKOW KyJIbTYpbl: TPHUOOPETEHHE OIbITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TIOCIEACTBUNA ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble TMPU U3YYCHUH OHOJIOTHH
3HAHWSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONONIb30BaHUEM  (COONIOJICHHE  MpaBWJI  TMOBEJACHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAHEHUE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
KOCHCTEM, ouocdepni);



AKTMBHOE HENPUATHE JIEMCTBUM, IPUHOCALIUX BpPEd  OKpPYXKaOLIEH
MPUPOAHON Cpelie, YMEHHE MNPOrHO3MPOBATH HEOJArONPUSTHBIE IKOJIOrMYECKUE
ITOCJIEACTBUS NPEANPUHAMAEMBIX IEUCTBUN U NPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOTO IKOJOIMYECKOTIO MBIIIJICHUS, YKOJIOIHYECKOU KYIbTYpHI,
OIbITa NEATEIbHOCTH JKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTH DKOJIOTHYECKOU
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYpbhl KaK CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHHe creuuduku OWONIOTMM Kak HayKd, OCO3HaHusi e€ poju B
(GbopMHUpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU I[EJIOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKaroIleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOmIecTBa, B IMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHH MpoOsIemM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OMOJOTHHU JJIi COBPEMEHHOW IMBUIIM3ALIMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOUCKA MyTel BBIXOJa U3 INIO0ANBHBIX IKOJOTHMUECKUX MPOOIEM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHU OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HayYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTU OOydYarommxcs, GopMHUpPYyeMOit
MIPY U3Y4YCHUU OMOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMs, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4aeMble 3HAHUSA MU aHalIu3a H
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS Ha OCHOBE HaydHbIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LEJIBI0 NTOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJB30BaTh OWOJIOTMYECKUE 3HAHUA IS
pelieHus npooyieM B peaabHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHE LEHHOCTH HAaY4YHOHM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIIEOBATEIBCKYIO AEATEIBHOCTh WHAMBUAYAIBHO W B TPYIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJIOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHHUSI y4eOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS OOyYArOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSATHSA, OTpa)kalollue
IIEJJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEeHU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
cUCTEeMa, Hay4yHbIH (paKkT, MPUHIMI, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,

UcclieloBaHue,  HAONIOJIeHHe,  HM3MEpPEHUe,  OKCIEPUMEHT U APYIHx),
yHUBEpCAJIbHbIE Yy4yeOHble JelcTBUA (TIO3HABaTeIbHbIE, KOMMYHHKATHBHBIC,
PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (GyHKIIMOHATBEHON
IPaMOTHOCTH M  COI[MAJIBHOM KOMIETEHIMHM OO0YyYaloluXxcs, CIOCOOHOCTh
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJbHBIC y4YeOHBIC JICHCTBHS B
MO3HABATEIBHOM U COLMATIBLHOM MpPaKTHKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBePCAJIbHBIMH yuyeOHBIMU NMO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOTHYECKHE IeiCTBHA:

CaMOCTOATENbHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  Mpolemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWUW 3HAHUNA NPHUEMBI JIOTHYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilacCupUKaIK, 0000IIeHUS ), pACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIWBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpeNeNsITh 1EeIN JeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS IS 00BsICHEHUSI (DaKTOB U SBIICHUMN
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBsI3¢l M OTHOIICHWN B M3yYaeMbBIX OMOJIOTHMYECKHX OOBEKTax, a



TakKe  MPOTHBOPEYMH  Pa3HOTO  pOAa,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh MJIAH PELICHUS TPOOJIEMBI C YUETOM aHAIIN3a UMEIOIITUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSIX  PEAIBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE ICHCTBUS:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEA0BATEIbCKOW M TPOCKTHON JIESITEIILHOCTH,
HaBbIKAMU  pa3peiieHuss MpoOjieM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTECIILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTUYCCKUX 3a1a4, IPUMEHEHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BHUJABI JICATCILHOCTH IO TOJYYCHHIO HOBOTO
3HAaHMS, €T0 WHTEPIpEeTaluy, NPeoOpa30BaHUI0 W MPUMEHEHUI0 B YYEOHBIX
CUTYaIUsSIX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh M (OPMYIHUPOBATh COOCTBCHHBIE 3aJadyll B 0Opa30BaTEIBHOM
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYUHHO-CIICJACTBEHHBIC CBS3M W aKTyaJHM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JT0OKa3aTelIbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHBIE B XOJAC pEHICHHsS 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHMBATh TPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITH IIEJICHANPABIEHHBIN MOUCK MIEPEHOCA CPENICTB U CIIOCOOOB
JEHUCTBUS B TPOPECCHOHATIBHYIO CPENY;

YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U IPAKTUYECKYIO 00J1aCcTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ uHpopmanueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHHUKAX WH(POpMAIHH (TEKCTE YIeOHOTO
MoCOOMsl, HAYYHO-TIOMYJAPHOW JHUTEpaType, OWOJOTUYSCKUX CJIOBApSIX W
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B WHTEpHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUOB M (DOPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(bopMyIHpOBaTH 3aMPOCHl U MPUMEHSTH PA3IMYHBIC METOMBI TMPH TOUCKE U
otOope Ouonornueckoil nHboOpMaluu, HEOOXOIUMOMN MJIsI BBIMOJHEHUS] YUEOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIOIL30BaHUS HMH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCIOJIB30BAHUS PA3TMIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHpopMayu (CXeMbl, TpadUKH, THATPAMMBI, TaOIHIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpEJACTBAa Mpu pabdoTe ¢
Owonornyeckoil HMHPOpMANUEW: TPUMEHAThH XUMHUYECKHE, (HU3UYECCKUE W
MaTeMaTHYEeCKHUe 3HAKH M CHUMBOJIBI, (OpMyJibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpEJCTBA
HaTJIATHOCTH;

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

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY 00OCYXIaeMou Tembl (YMEHHE 3a/1aBaTh
BOTPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMKA JPYTHUX YYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaJdbHBIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS U B3aUMOJCHCTBUS, MMOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATH YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeTbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYaJIbHOM
paboThI U peNIeHNH OUOIOTUYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOMIHMX
HUHTEPECOB u BO3MOKHOCTEH KaXKJI0TO YJIeHA KOJUICKTHBA,;



NPUHUMATh 1EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA IO €€ HOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUHU,
pacupenensaTh poid ¢ YYETOM MHEHHUW YYaCTHHUKOB, OOCYXAaTh pPe3yibTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHKAa KOMAaHJIbl B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEM C MO3WUIMU HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUYECTBO U BOOOPaAKEHUE, OBITH MHUIIUATUBHBIM.

OBJ1aleHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopraHnu3anusi:

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

BbIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUW I1I€JIEBBIE M CMBICIOBbIC
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYIKAaX MO OTHOLICHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IO3HABATENIbHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33a/1auyd B 00pa30BaTEIbHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSATEJIbHO  COCTABJIATh IUIAH pEIIeHHs Mpo0ieMbl C  y4€TOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUM;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOH SPYIUIIHH B
pa3HbIX 00JIacTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PpPE3YJIbTATOB U
OCHOBaHWM, WCTOJIB30BaTh MPUEMBI PEQIICKCUU IS OIEHKH CUTYyalluH, BHIOOpA
BEPHOI'O pELICHNS;

YMETh OLEHUBATh PUCKA W CBOECBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTBl JPYIMX IPU aHaJIU3€ peE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0Os ¥ APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTBl JPYTMX IPU aHaJu3€ peE3yJIbTaTOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pes3ynbTathl ocBoeHus mnporpammbl COO mo Ouonorun Ha
0a30BOM YpOBHE BKJIIOUAIOT crierupuyeckue s yueOHoro npeamMera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATEIBHOCTH 1O TMOJYYCHUIO HOBOTO 3HAHHS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B pPealbHBIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUA yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOTO MHMPOBO33PEHHUSA, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAsT OpraHU3alUsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpalbHAs JIOTMa MOJICKYJIsApHOW Ouonorun), 3axoHbl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 IEHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioa), onpenenarb rpaHULbI
UX IPUMEHHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BIIaJIETh METOJaMU HAYYHOTO MTO3HAHMS B OMOJIOTHHN: HAOIIOACHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXKJY HCCIEAYEeMbIMH BEJIUYMHAMU, OOBSICHEHUE MOJYYEHHBIX



pE3yNIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPUH M 3aKOHOB, YMCHHUE
JIeNaTh BHIBOJIBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC NMPU3HAKUA BHPYCOB, KIETOK MPOKAPHUOT U
DYKapHOT, OJHOKIECTOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMPEBpAllleHUs] PHEPTruu B KIETKe, (poToCuHTE3a,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSATH IMOJTYYEHHBbIC 3HAHMS JUISI OOBSICHEHHSI OMOJOTHYECKUX
NIPOIIECCOB M SBJICHUH, NIl TPUHATHS TPAKTHUYCSCKUX PEIICHWH B IMOBCEIHEBHOMN
KU3HU C 1IeJbl0 o0ecredeHus 0e30IacHOCTH CBOEro 370pOBbS U 370POBBS
OKPYXKAIOIIUX JIFOCH, COOTI0OIEHUS HOPM IPAMOTHOTO MOBEICHUS B OKPYKAOIIICH
NPHUPOJHON Cpesie, MOHMMaHUE HEOOXOIUMOCTH WCIOIb30BAHUS JTOCTHIKCHHM
COBPEMEHHOM owonoruu u OMOTEXHOJIOTHIA TSI paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE pelniaTh OSJEMCHTAapHbIE T'E€HETHYCCKHE 3aJadyld HAa MOHO- W
JTUTUOPHUIHOE CKpEIMBaHWE, CILEIUICHHOE HaCleI0BaHUE, COCTaBIATh CXEMBbI
MOHOTHOPHTHOTO CKPCUIMBAaHMS I TpeJICKa3aHus HacJICOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
mpaBuia mpu padbote ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(OpMAIMU, HAYYHO-TIONYJISPHBIC
MaTepHalbl), ITUYECKHME AaCIMEKThl COBPEMEHHBIX HCCIIEIOBaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIBKHX HCTOYHHUKOB, TPAaMOTHO
WCIIOJIb30BaTh OHATHUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBCHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTWH, (PYHKIIMOHAIBHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPBIBATh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/I, TOMYJSALUSI, TeHOPOH, PBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPbl) SBOJIOLNH,
MPUCIIOCOOJICHHOCTh OPraHW3MOB, BUA000pa30BaHHE, HKOJOTUYECKHE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHWUS,
AKOJIOTUYECKasi MUpaMuia, OUOreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepiioBa, yuenust o ouocepe B. . Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJIeTh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3aiis W IMPOBEIACHHUC
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIABMKCHHE  THIOTE3bI,  BBISIBICHHC
3aBUCUMOCTH MEXJy HCCIEAyeMbIMA BEJIMYUHAMH, OOBSCHEHUE TOJYYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHHH MOJYyYCHHBIX PE3Y/IbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKH CTPOCHUS OMOJOTHYSCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALIHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS DKOJOTHYCCKHX (AKTOPOB HA OPraHMU3MBI, TIEpPEeHOCa
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS A OOBSICHEHUS OMOIOTUYECKUX
IPOLIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C 1eNbl0 oOecredeHus 0e30MacHOCTH CBOETO 370pPOBBS U 3J0POBBS
OKPYXAIOIIUX JTIOCH, COOMI0OIEHNS HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHHE HEOOXOJUMOCTH MCIOJIb30BaHUS JTOCTUKEHUIN
COBPEMEHHOW OMOJIOTUU TSl PallUOHAIIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]]aul, COCTABISATh CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (L€ TUTaHUs);

YMEHHE BBITIOJNHATH JA0OpPATOPHBIE U TPAKTHYECKHUE PabOThI, COOII0IATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJOTUYECKOTO  COJEp’KaHMs, BKIIOYAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIO0ANTbHBIE  JKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMOJIOTHYECKYI0 UH(POPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, T'PAMOTHO
HCTIOJIB30BATh MTOHATUHHBIN armapar OunoJIoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2 X 1
VIBLIC CHUTCMBL M 1 Opratiusams https://m.edso0.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB M CTPOCHUE KIETKU httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 K 6
FSHEACHTEILHOCTS IGIETIH https://m.edsoo.ru/7f41c292
PasMHOkeHNE 1 MTHANBUAYAIbHOE Pa3BUTHE bubmuorexa [JOK
5 5) 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTb M H3MEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
- Cenexuusi opranu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

KonuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! BOIMOUHOHHAT OHOTOT K o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Oprau3Mel 1 OKpyXaiouas cpena ° https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Coo01mecTBa 1 3KOJIOTHUECKHE CHCTEMBI 9 httos://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yueHnusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypcsl
bub6mmoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Hcronb3oBaHue pa3IUdHbIX 1 0.5 bubmmorexa [IOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 buonornueckue cucTemsl, MPOLECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.edso0.ru/863e6564
4 XuMHYeCKui cocTaB KiIeTKH. Boja u 1 bubnmuoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 httos://m.edsoo.ru/863e6b72
DepMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm 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 Hytentosble kuciors. ATO https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune d3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 O6meH BEMECTB MM METa60HIM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN MK KISTKU. [{enenue
KJIeTKH. MuTo3. JlabopartopHast BuGmiorexa LOK
15 pabota Ne 3 «HaGmrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIllKa JTyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunTes O6enka. Peakimst bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancniuus — uocurres denra https://m.edsoo0.ru/863e796e
18 Hexnerounsie hopMbl )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

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubnuoreka [JOK
21 0.5
«M3yueHune cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBunyanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTU U N3MEHYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MPU3HAKOB. MOHOTHOPHTHOE bubmmorexa [IOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpEelMBaHue. 3aKOH
25 SGSaBI/II())I/Ii/IOFO H:)CJ'IHCIIIOBaHI/I}I bubmorexa LHOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
26 Ne 5 «3y4yenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPUHOTO U AUTHOPHIHOTO https://m.edso0.ru/863e8c60
CKpEIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6mmoreka [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, CUCIJICHHBIX C ITOJIOM

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

N3menuusBocts. Henaciencreennas
M3MEHUYMBOCTH. JlaboparopHas

08 pabora Ne 6. UzyucHue 1 05 bubmmoreka [JOK
MO (UKATMOHHON N3MEHUHBOCTH, ' https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHasi “BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmm3 Mmytanuil y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»
bu6moreka [IOK
30 Peneriica wenoseka 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO
31 teMe «HacnencTBeHHOCTD U 1
W3MEHUYUBOCTb OPraHU3MOBY
bu6mmoreka [IOK
32 (CeneUILA KaK HayKa i MpoLece L https://m.edso0.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINT 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOACTBA https://m.eds00.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

KonuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3ydeHUs 1 bubmmorexa [TOK
https://m.edso0.ru/863ea20e
5 Hcropus pasBuths npeacTaBiaeHUun 1 bubnnorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mitipoososmionts L https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€MHUIIAa BUJIA ¥ SBOJIIOIIH.
4 Jlaboparopuas padoTa Ne 1 1 0.5 Bubmmorexa [JOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(hakTOpPbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €ro hopMbI 1 https://m. edsoo.ru/863e9ed0
Pe3ynbratel 3BoMIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK

MakKpO3BOJIIOIUHN

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



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

HeobOpaTumocTs 3BOTIOIUN

Ucropus xu3Hu Ha 3emiie 1 METOAbI

10 .«
e€ u3y4eHus
11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKUBOTHOTO MHPA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3ydyeHne HCKOTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKITHASIX)
CoBpeMeHHas cucrema bubnuoreka [IOK
14
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) Bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubnuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bubnnoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE bu6mmoreka [JOK



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

(baxTopsl

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

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

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa)
bubmmoreka [{OK
23 b
HOTHHECKHE (aKTOPSI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuoreka [IOK
O6uoLEeH03 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKUE CUCTEMBI bubnmuorexa [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE TIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupoaHBIE IKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

6uocdepsl

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

[TPOTPAMME



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




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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