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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaborke mporpamMmbl MO OHUOJOTMM TEOPETHUECKYI0 OCHOBY IS
onpeJeNeHus] MOAX0A0B K (POPMUPOBAHUIO COAEpPKAHUSA ydeOHOro mpeaMera
«buonoruss» cocraBwiM: KoHUentyainbHble mnojoxeHus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€Jei, CcoAepX aHus, pe3ylabTaTOB OOy4YeHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 O0LIUX LENSIX U
MPUHIMNAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CpPEIHErO
oOmero oOpasoBanusi B Poccuiickoit @Pepepanuu, a TakKe TMOJOXKEHUS O
cnenuguke OMOIOrUM, €€ 3HaYeHUU B MO3HAHUM KUBOM MPUPOBLI U 00eCIIeYeHUN
CYILIECTBOBAaHUS 4YeNoBeYecKoro oodmiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu Ja€T MNpEACTaBIECHUE O LedsIX, 00 oOen
CTpaTeruu OO0y4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CpEeACTBaAMU
yueOHoro mpeamera «buonorusi», omnpeaenser o0s3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, pacopejaelieHhe TI0 pas3jieliaM U TeMaMm,
PEKOMEHIYEMYIO TOCJIeIOBATEIbHOCTh U3YYEHUSI YUYEOHOr0 MaTepuaia ¢ yuéTom
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKA 0O0pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs.

B nporpaMmvme 1o OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIIHLHOU
NEeSTENbHOCTU/Y4eOHbIX JEHCTBUN OOY4YaroOmMXCAd IO OCBOCHHMIO COZIEpP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYE€HHUU OWoJoruu, Olaromapss 4eMmy B HeEW
NPOCMATPUBAETCS HANPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
dbopmMupoBaHuEM €CTEeCTBEHHO-HAYYHOTO MHUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAlM JIMYHOCTH, 3KOJOTUYECKOTIO MBIIIIECHUS, IPEIACTABIEHUN O 3I0pPOBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)KaloIled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakKe 3HaAHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIECCOB B MPOrpaMMe MO OMOJOTUU YAEICHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEIHEBHOMN JKU3HU JJISl PEIICHUS TPUKIAIHBIX 33724, B
TOM 4HCIIe: TPOMQUIAKTHKU HACIEACTBEHHBIX 3a00JICBaHMIA YEIOBEKa, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAaHUS, 000CHOBaHUS IKOJIOTMYECKHU
LIEJ€CO00pa3HOro IMOBEJAEHUS B OKPYXKAIOIIEH MNPUPOAHOW cpene, aHalIndsa
BIUSTHUSL XO3SUCTBEHHOW JCSATEIBHOCTHA YEJIOBEKAa HA COCTOSHUE TPHUPOJHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHMSI K TIPUKIIATHON HAMIPaBICHHOCTH
y4yeOHoro npeamera «bruonorus» MpoaUKTOBAHO HEOOXOAUMOCTBIO OOECIICUCHUS



YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOro
oOpa3oBaHusA, KoTOopas mpenanonaraer (GopMupoBaHue Yy 00yYarolUXcs
CIOCOOHOCTH aaNnTUPOBAThCA K HU3MEHEHUSM JWHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)XKHOE
Mecto. OHa obOecrnieunBaeT (GOpPMHUpPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHHUA O
HAay4YHOU KapTUHE MUpA, paclivpseTr U o0oOlaeT 3HaHUA O JKUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid U SBOJIOLUHU, CO31AET
yCIOBUS ~ JJIsi:  TO3HAHMS  3aKOHOB  KMBOM  IpuUponbl,  (HOPMHUPOBAHUS
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro U Oe3zomacHoro oOpasa
KU3HU, IKOJIOTMUECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOILEHHUS K KUBOM MpUpojie
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAaKXKe JJIsl pelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  337a4  CpeAHero  obmiero  o0pa3oBaHUs,  COLMAJIM3AINH
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus JUisi popMupoBaHus
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ©  HMH(POPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYIbTYpbl, CIIOCOOCTBYET HMHTETpaluyd OMOJOTMYECKUX 3HAHUMU ¢
NPEICTaBICHUSIMUA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (U3HKHU, XUMUU
u reorpaguu. Ha3BaHHBbIE MONOXKEHUS O MpEIHA3HAUYCHUU YUEOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY JMJiA OIpEAeNieHUs TMOIXOA0B K OTOOpY H
CTPYKTYPUPOBAaHHUIO €r0 COJEpKaHUs, NPEACTaBICHHOIO B IpPOrpaMMme Mo
ouosnoruu.

Otb6op coxepkanus yueOHoro mnpeamera «buonorusi» Ha 0a30BOM ypoBHE
OCYHIIECTBJIEH C TMO3UIMHA KyJIbTYpOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOy4aromuecs MOJDKHBI OCBOUTH 3HAHWS W YMEHHs, 3HAUUMBbIC IS
dbopMupoBanusi 00IIeil KyIbTypbl, ONpPENENSAIONINe aJeKBAaTHOE TOBEJCHUE
YeJioBeKa B OKPYJKAroIIeH MPUPOJTHOM cpelie, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU W MPAKTHYCCKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPKaHUA, KOTOPBIE CIy’KaT OCHOBOM /Uit (POpMUPOBAHUS
MPEJCTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpA U
LEHHOCTHBIX  OPUEHTAlUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluH
OMOIOrMYecKoro 00pa3oBaHusl.

CTpyKTypupOoBaHHE COAEpPKaHUSA Y4YEOHOro Marepuaja B IMpOrpaMMe IO
OMOJNOrMHM OCYIIECTBICHO C YYE€TOM NPUOPUTETHOTO 3HAYEHHMS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX JKUBOW IMPUPOABI, O €€ YPOBHEBOM OpraHU3allud U
HBOJIIOLMHU. B COOTBETCTBHY € 3TUM B CTPYKType yueOHoro npeamera «bruonorus»
BBIJICJIEHBI CIIEYIOIIME COAEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAay4yHOIo Mo3HaHusm», «KieTka kak Ouosornyeckas cucreMa», «OpraHusMm Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpa3ue OpPraHUYECKOrO MUpay,
«IBOJIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yuebHoro npeaMera «buonorus» Ha 6a30BOM ypOBHE —
OBJaicHUE  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3alMy JKUBBIX CHUCTEM Pa3HOr0 paHra © MpUOOpETeHHEe YMEHHUM
UCIIOJIB30BaTh ATH 3HAHUS [JIi TPaAMOTHBIX JEUCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTikeHue 1einu u3ydeHus: yueOHoro rnpeamera «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-HAYYHOW KapTHHE MHpaA, O
METOJaX Hay4YHOTr'O MO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIlH, BBIJAIOMIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHue y 0OYy4YaIOIIMXCSI TMO3HABATEIBHBIX, WHTEIUICKTYyJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoIlecCe aHalin3a JAHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, UACH W TMOAXOJOB K H3YYCHHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHS OpPraHU3ALINHY;

CTaHOBIIEHHE Yy oOOydJaroumxcss oOmed KyJIbTypbl, (YHKIIMOHAIBbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa KUBOW MPUPOABI HAa OCHOBAHMM 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
U3Y4YeHUH OMOJIOTHH;

dbopMupoBaHue Yy OOYy4YaIOIMIUXCS YMEHHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIHbHOCTH 4YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUA;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIOBEKOM >KHMBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS THICCKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAHMI;

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWUU IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, 111 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN JKU3HU IS
OLICHKH MOCJIE/ICTBUI CBOEH AESATEIbHOCTH MO OTHOUIEHUIO K OKPY’KarolIel cpeje,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOMIOACHHE Mep NTPODUIAKTHKH
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpazoBaHusi «buonorusi», mzyyaemasl Ha
0a30BOM YpOBHE, SIBJISETCS OOS3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOJSAIIAM B
cocTaB IpeAMeTHOM o0nactu «EcTecTBeHHO-HAYyUYHbIE PEIMETHI».



JI1s u3yuyeHus 6uojoru Ha 0a30BOM YpOBHE CpeIHEro o0I1ero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 gac B HezeIo).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OHOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puinocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAaHUM COBPEMEHHOW HAay4dHOW KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TPUPOJIBI (HAOIIO/ICHHE, DKCTIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaaccuukanus, MOJEIUpPOBAaHUE, CTaTUCTUYecKass 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxembl: «MeTOoabl TO3HAHUS KUBOU MPHUPOIIBI.

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHHME pa3IMYHBIX METOJOB TIPHU
U3YUYEHUU OMOJIOTHUYECKUX OOBEKTORBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUA.

JXusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPraHUYECKON TPUPOIBI.

CaolicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOoIeHOTHYCCKUIT), OOC(EpHBIA.

JdeMoHcTpanum:

Tabnuuel 1 cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU OpraHU3alluU
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mosekyisl JJTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOEHUE KJIETKH.

XUMUYECKUA COCTAB KIETKA. XHMUYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIMM BOABI W MHUHEpAJbHBIX BeElIECTB B KieTke. llognepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMHHOKHCIOTBI — MOHOMEPHI OCIIKOB.
He3amennmMble 1 3aMEHUMBbIE AMHUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl ~O€IKOBOW MOJIEKyJbl (NEpBUYHAS, BTOpPUYHAS, TPETHYHAS W
YeTBEPTUYHAA CTPYKTypa). XUMHUYECKHE CBoWcTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosiormdeckue karanuzatopsl. Crpoenue  (depmeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cnenupuyHoctb. KodepmeHnTsl. ButamuHsbl.
Otnnuus HepMEHTOB OT HEOPraHUYECKHUX KATalIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl - (caxapos3a, JIaKTo3a) M ToJiMcaxapubl  (Kpaxmai, TJIUKOTEH,
1esuIoI03a). buonoruvyeckue GyHKIUN YTIII€BOJOB.

Jlununael:  TpUraMUEpuabl, ¢GocPonunuabl, crepouabl. [ 'HapoduIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue QyHkuuu gunuaoB. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBele kucnotel: JHK wn PHK. Hykneornasl — MoHOMEpHI
HykJ1enHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JJHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Hurtonorust — Hayka o kinerke. Kierounas teopusi — npuMep B3auMOACHCTBUSA
uaei u pakToB B HAYYHOM MO3HAHUHU. METO bl U3yUEHUs KIETKH.

Knerka kak muenoctHas >xuBas cucrema. OOmme NpU3HAKA — KIIETOK:
3aMKHYyTas HapyxkHas mMemOpana, monekynsl JJHK kak renermueckuit ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: »yKapHOTHYECKass W mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl mpokapuoTudeckoi kietku. Kiierounas crenka Oaxrtepuil. CTpoeHue
DYKapUOTUYECKONW KIEeTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XMUBOTHOM U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTE€HKA, MJIMKOKAIMKC, UX
¢ynkiuu. [1nazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranouasl. OmgHoMemMOpaHHbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHUH, IUIACTUJIBI.
[IpoucxoxxaeHne MUTOXOHApPUN W TIacTul. Buael mmactun. HememOpanHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIM IEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbIi HeHTp kineTku. CTpoeHue siapa: sjuepHas 000s104Ka,
KapuoIlla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, /[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHUYECKUX JAJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHue XMMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIE».

Tabmuuer u cxemsl: «lleproguyeckas Tabmuia XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MONEKYJIbl BOJb», «brocuHTes 0enkay, « CTpoeHHE MOJIEKYJIbI OelIKay,
«Ctpoenne epmenrtan, «HykinennoBbie kuciotsl. JJHK», «CTtpoeHne Mosexybl



AT®», «CTpoeHHE DYKAPUOTHUYECKOU KIETKW», «CTpOEHUE KUBOTHOU KIIETKH»,
«CTpoeHHE pACTUTENIBHOU KIETKU», «CTPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sigpa KIETKU», «YTIeBOIb», «JIMmuas.

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

JlaGopaTopHble M npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaJTUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WIHM KaTalasbl)y.

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

Tema 4. ’KuznenesiTeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) U
JUCCUMIISIIUSL (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPrUUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBIN U rerepoTpodHbIii. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemHoBasg ¢a3sl (orocuHTe3a. Peaxiuun
doTocunTe3a. IhPekTUBHOCTD POoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BiusiHue ycnoBuit cpeipl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUI.

XeMocuHTe3. XeMOCHHTE3UpYIomue OakTepu. 3HAaUeHUEe XeMOCHUHTE3a IS
KU3HU Ha 3emII€.

DHepreTuuecknii oOMeH B KIeTKe. PaciierieHne BeliecTB, BBIIEICHUE U
AKKyMYJIMpPOBAaHHE OHHEPTMM B KIETKEe. OTambl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KUCIOpOAHOE OKHUCICHUE, WIHA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cumHTe3a. ['enermueckas wuHdopmanus u JHK.
Peanuzanus reHeTmyeckoil uHpOpManuu B KIETKe. [ €HETHMUECKHi KO M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuus — Guocunres
Oenka. Otambl TpaHchsauuu. KopupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oemnka.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



O6OpaTtHast ~ TpaHCKpuIIus, peBepraza u  uHTerpasa. lIpoduaktuka
pacrpoCTpaHEeHUs: BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanum:

IToptpetsl: H. K. Konsnos, /1. 1. UBanosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunbel nutanus», «Metadonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuii ooMen», «Xmoporiacty, «Potocuntes», «Ctpoenue IHK»,
«Ctpoenue u PpyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «I 'eHeTHYeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIN/a,
oakrepuodaray, «Pemmukanus JHK».

O6opynoBanue: Moaenu-anmmkanuu «Yasoenue JJHK u Tpanckpumnusy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHokeHUEe M MHANBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau KU3HEHHBIM LUK KiIeTku. MHTepdaza m MuTos.
[Iporecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpPUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunonaHBId WM TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphl.  XpOMATHUIIBI.
[{uTosIOTMUECKME OCHOBBI PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

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

[Iporpammupyemasi rubesb KIETKH — alomnTo3.

dopMbI pa3sMHOXKEHUS OPTaHU3MOB: Oecrosioe U mosioBoe. Buapl 6ecmnosioro
Pa3MHOXKEHUS: [JE€JEHUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpraHW3MOB, €0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3sMHOKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Cragum Mmeito3a. Ilporiecchl, MpOUCXOIAIIME HAa CTaausIX Meio3sa.
[ToBenenne xpomocom B wmeno3e. Kpoccunrosep. buonornueckuii CMbICH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJMOBBIX KJIETOK Y >KHBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sMYHUKUA. OOpa3oBaHHE M Pa3BUTHUE TOJOBBIX
KIIETOK — TameT (ClepMaro30uj, SIUIEKIEeTKa) — CIIepMaTOreHe3 U OBOTEHES.
Oco0eHHOCTH CTpOEHHUS SIMIEKIETOK U CclepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTUe (OHTOreHe3). OMOPHOHAIBHOE pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBFHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHAILHOTO PA3BUTHS: MPSAMOE, HENpsAMOe (JTMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 UBETKOBOTO PACTEHHUS: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DopMbl pa3sMHOXKEHHSI OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pAacTEHHI», «BeretatuBHOE pa3MHOXKEHHUE
pacteHuity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE TMOJOBBIX KIETOK»,
«Ctpoenne xpomocombl», «Kimetounsiii nukn», «Pemnukauus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MIIEKOIUTAIIUX U
4enoBeKka», «OCHOBHBIE CTaIUN OHTOTEHE3A.

ObopynoBanue: MHKPOCKOTII, MHKpOIpenapaThl «CniepmMaTo30uibl
MJIEKOTTUTAIONIETO», «SHIEeKIeTKa MIEKONUTamero», «Kapuokunes B KiIeTKax
KOpeIllKa JIyKa», MarHuTHas MOJeNb-aliuIuKanusa «JleeHue KIeTKu», MOJAEIb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnass pab6ora Ne 3. «HabmromeHue MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopHast pabora Ne 4. «/3ydeHue CTpOEHHsS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U HU3MEHYMBOCTh OPTraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pa3Butus reHeTUKU. Poisib nuronoruu
¥ SMOpHOJIOTMM B CTAHOBJIEHUM Te€HETUKH. Bkiaa poccuilckux M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOT€HETUYECKUM, MOJEKYISIpHO-TeHEeTUYeCKUil). (OCHOBHBIE TEHETHUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaenem.
MonorubpuaHoe CKpemuBaHue. 3aKOH €JAMHO-00pa3us TUOPUIOB TEPBOTO
nokoneHus. [lpaBuwiio AOMUHUpOBaHUA. 3aKOH pacUICIUICHUS  IPU3HAKOB.
I'unioresa yucrorel ramer. 11oHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpeluMBaHHWE. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUs
npu3HakoB.  lluToreHernueckre - OCHOBBI  JUTHOPHIHOTO  CKpEIIUBAHUA.
AHanmsupyroniee ckpemmBanue. Mcnoib30BaHne aHATU3UPYIOMIETO CKPEIIMBAHUS
TUTSI OTIPECIICHHSI TEHOTHIIA OCOOM.

CuernieHHOe  HacleqoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B pe3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOpHUSI HACIEACTBEHHOCTH. | €eHETUUECKHE KapThI.



I'enetrnka mosia. XpoOMOCOMHOE ONPEAEICHUE MOJIa. AYTOCOMBI U TOJIOBBIE
XpoMocombl. ['omorameTrHele W reTreporaMeTHbie oOpraHu3Mmbl. HacnepoBanue
MPU3HAKOB, CIEIJICHHBIX C MMOJIOM.

N3menunBoCTh. BHibl NK3MEHYMBOCTH: HEHACIICICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOU(DUKAIMOHHONM U3MEHUYMBOCTH. BapuanimoHHBIN psijl U BapuallMOHHASI KPUBAsL.
Hopma peakumun npusHaka. KonuyecTBEHHBIE M KAaYECTBEHHBIE NMPU3HAKH U HX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnencrtBenHnasi, win TEeHOTUNHYECKAas, W3MEHYUBOCTh. KoMOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaiuss MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NpuIrHBI MyTaluii. MyTareHHsie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PsIIOB B HaclieACcTBeHHOM n3MenunBocty H. V. BaBunoga.

Buesnepnas HaclieACTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBbIE METOJIbI T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUECKUN, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUHN, OMOXUMUYCCKUI,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOe OmpeaeICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHWE, T€HOTUMUPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[IP-ananu3a. HacnencrtBenHnble 3a0oieBaHUs YeEIOBEKa: TEHHbIE OOJIE3HH,
0OJIE3HU C HACJIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAHME. 3HAUCHHE MEIUIIMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TEHETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanum:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPUIHOE  CKpCIIMBAaHWE M €ro
LIATOT€HETUYECKAs] OCHOBA», «3aKOH pACIICIUICHUS W €ro LUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHUCTOTHI raMeT», «J{uruOpumaHOe CKpenuBaHue,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE QJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4eEJIOBEeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUEIUIEHHOTO C mnosoM», «Kapuotumel denoBeka W IKUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymnm KpoBu», «MyTallmOHHAS HU3MEHINBOCThY.

O6opynoBanue: MopAenu-anUIMKauu «MOHOTHOPUIHOE CKpEUIUBaHUEY,
«Henonnoe pomuHUpoBaHue», «JurubpuaHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MUKPOCKOTI U MHUKporpenapat «Jlpozoduna» (Hopma, MyTaluu
(OpMBI KpPBIIIBEB U OKpPACcKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Jlaboparopnasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO W
JTUTUOPUIHOTO CKPEITUBAaHUS Y IP030(UIIbI HA TOTOBBIX MUKpOIIpEnapaTax.

Jlaboparopnas pabora Ne 6. «3yyenue MoauduKaliMOHHONW WU3MEHYUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 psifia U BApUALIMOHHOU KPUBOM».

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

[Ipaktuueckass pabora Ne 2. «CocTaBieHME U aHajJu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTH.

Cenekuus Kak Hayka M Npouecc. 3apoKICHHUE CENEKUUH U JTOMECTHKALHS.
Yuenne H. U. BaBuioBa 0 IleHTpax MPOUCXOXKIECHUS M  MHOTo00Opa3us
KyJIbTYPHBIX pacTeHuil. LIeHTphl MpOUCXOXKACHUS AOMAITHUX XKUBOTHBIX. CoOpT,
nopoja, HTaMM.

CoBpeMeHHBIE METOJIbI CeNeKIIMU. MacCOBbIi M MHAUBUIYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuaus. CKpenMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHT.
Otnanéunas rubpuamzanuss u e€ ycnexu. VICKycCTBeHHBIM MyTareHes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CEJNEeKUHWH PACTEHUM, KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacib NPOU3BOACTBA. ['€eHHas HMH)KEHEpHs. ITallbl
co3nanus pexkoMOuHanTHOM JIHK wu TpaHcrenneix opranu3moB. KieTouHas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
OKkojoruyeckue W dTUYeckue  mpoobmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIE OPTAaHU3MBI.

JlemoHCTpauuu:

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

Tabmuuet 1 cxembl: kKapta «lIeHTpB MPOUCXOKACHHUS U MHOTO0Opasws
KyJbTYPHBIX pacTeHuit», «l[lopoabl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacteHuit», «OtnanéHnas rudpuauzanusy, «Padotel akagemuka M. @. MBaHoBay,
«Jlomummongusi», «OOBEeKTHI OMOTeXHONOTHNY, «KieTouHble KyIbTYpHI U
KJIIOHUpOBaHue», «KOHCTpyupOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISKU TUIOA0B U KOPHEIIIOA0B AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CeabCKOX03IICTBEHHBIE PACTCHUS».



JlabopaTopHblie H NpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIEKLIHUH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHUE HBONIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerensctBa HBOMIONUU. [lameoHTONMOrMUECKHE: TMOCIEA0BATENILHOCTD
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTUYECKOW JICTOMHMCH, TEPEXOJIHbIE (POPMBI.
buoreorpadudeckue: cxocTBO U paznuuue GpayH u GJop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pyIMMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. Jlapeuna. Ilpenmnoceuiku BO3HMKHOBEHUS
napBUHU3MA. JIBWKYIIUME CHIIBI SBONIONUUA BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TMPU OTPAHUYEHHOCTH PECYPCOB, HeompenenéHHas U3MEHUYUBOCTD,
O0opb0a 3a CyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosronuu (CTD) n €€ OCHOBHBIE MTOJOKEHMUS.

MuxkpoaBosorus. [lomymsiiust kak eIMHNUIIA BUAA U SBOJIIOIUH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BHJIOB B Mpupoje. MyTallnOHHBIH
nporecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lOomMynsiiMOHHBIE BOJHBI M Jpeid
reHoB. M3oms1us u MUrpanms.

EctectBeHHbIii 0TOOp — HampaBiusomuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OpPraHU3MOB Kak pe3yabTaT dBoitonuu. [Ipumeps
MPUCTIOCOOJICHNI Y OPTaHU3MOB. ApOMOP( 036l U HIUO-ATATITAIIUH.

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

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

[IpoucxoxaeHue oT Hecneuuaau3upOBaHHBIX MpenakoB. [Iporpeccupyroias
crienuanu3anus. AganTUBHAS PaIHaIIHs.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromep, A. H. CeBepiios.
Tabnuiipl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOrooOpasue COpToB pacTEHU»,
«MHoroo6pasue  TOpoA  KUBOTHBIX), «ITomynsuny, «MyTanuoHHas

U3MEHYUBOCTEY, «Apomopdosbly, «Mnnoamanramuuy», «OOmas gereHepanus,
«/IBmkymme cunbel 3Bosirounny, «Kapra-cxema wMapuipyra nyrtemectBus Y.
Hapsunay, «bopsba 3a cymecrBoBanue», «lIpucrnoco0ieHHOCTh OpraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI00OPA3OBAHUEY.

O6opynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsH, KoJuleKius «[IpuMephl 3alIUTHBIX TPUCITIOCOOJIEHUMN Yy
KUBOTHBIX», MOAeNh «OCHOBHBIC HAIPABJICHUS HBOJIONUNY, OOBEMHAS MOJIEIb
«CTpoeHHe TOIOBHOTO MO3Ta MO3BOHOUYHBIX ).

buoreorpaduueckass kapra wMwupa, Kouiekiusa «DopMBI COXpPaHHOCTHU
HMCKOMAEeMbIX JKMBOTHBIX M pacTEeHWi», Mojenb anmnukauus «llepexpéct
XpOMOCOM», BIIaXHBIE Tmpenapatel «Pa3Butue Hacekomoro»,  «Pa3Burue
JSATYIIKWY», MUKporpenapaT «Jpozodwmnay (Hopma, myTtaruu (GOpMbI KPBUIHEB U
OKpacKH Tejia).

JlaGopaTopHble M pakTHYecKue padoThi:

JlaGopatopHast pabora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHUECKOMY
KPUTEPHUION.

Jlabopatopnas pabora Ne 2. «Onucanue NpPUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3eMue.

JloHay4dHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HayuHble Trumoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uMOTeHe3 H TMaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOUOTEHHBI CHUHTE3 OPraHUYECKHUX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKON 3BoJIIoIMU. HayanbHble 3Taribl
ouonornyeckoit »Bonornuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HMX 3SBOJIOIUSL.
@opMHUPOBAHNE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuonaM. Kartapxei. Apxeiickas u
nporepo3oiickasg spbl. [laneo3olickas 3pa u €€ mepuoAbl: KeMOpPHIICKHIA,
OPJAOBUKCKHM, CHITYPUMUCKNN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030#icKas 3pa U €€ NepUOIbl: TPUACOBBIM, FOPCKUN, METOBOM.

KaiiHo30iickass »pa W €€ mNepuoAbl: MaJICOTCHOBBIM, HEOICHOBBIM,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TE€OJIOTMYECKUX MporeccoB. OCHOBHBIE 3TaIlbl
ABOJIOLMKM PACTUTEIBHOTO M XHUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUuil u
#KUBOTHBIX. [[osIBIEHNE, pACUBET M BBIMUPAHUE I'PYIIT )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOro MHpa KaK OTpaKeHHE HIBOMIOUMHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIITbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTUs KaK HayKa. PasButue npeacTaBieHu o
MIPOUCXOXKIAEHNN 4YeloBeKka. Meroasl u3ydyeHus aHTpomnoreHe3a. (CxoactBa u
pa3yinyus 4eaoBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIOBEKA.

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

OcCHOBHBIE CTaIlUd U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxomsaumi, YenoBek HeaHAEPTAIbCKUM, YenoBek
pasyMHbiii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MPUCTIOCOOJIEHHOCTH  MpeACcTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabnuup! u cxembl: «Bo3HukHoBeHne CoaHEYHOU CUCTEMEBI», «Pa3BuTHe
opraHuyeckoro mupa», «PacturtensHas  kietrka», <« KUBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHasi CUCTEMa OPraHUYECKOrO0 MHPay,
«CpaBHEHUE AaHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEIOBEKOOOpPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  IMPEIAKOB
COBPEMEHHOI'0 4YeJNOBeKa», «llpeBHenmue moam», «/IpesHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

O6opynoBaHue: mymsoku - «[Ipoucxoxnenne  4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYyIWH TEepPBOOBITHOTO dYelIOBeKa (KaMHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHoJOTHYecKass Tabmuia, Koekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTEHUI.

JlaGopaTropHble M IpakTHYecKue padoThI:

[Ipaktuueckast padora Ne 1. «3ydyeHue HMCKOMAaE€MbIX OCTATKOB PACTEHUUN U
KUBOTHBIX B KOJUIEKIUAX).



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

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3ziesibl SKOJIOrMU. MeTo1bl 3KOJOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUsT OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYUIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akrtopel. Kiaccudukanus skxonoruueckux (HaKTopoB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOIMOreHHble. JIeHcTBHE SKOJOTHYECKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust  opraHu3MoOB K  JACHCTBUIO  aOMOTHMYECKUX  (AKTOPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopshl. Buner  Ouotnueckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIITHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoomneparus,
MYyTyalau3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCATIU3M,
HelTpanu3M. 3HaueHWe OWMOTHMYECKUX B3aUMOJEUCTBUNA IS CYHIECTBOBAHUS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTUKU mnonyiasuud. OCHOBHBIE TMOKa3aTenu
HNOMYJIALIMK: YHCIEHHOCTh, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. /[nHaMuka 4ucIeHHOCTU MONYJISIUUN U €€ PEryJIsLys.

JdeMoHcTpanum:

[Toptpersl: A. I'ymbonbar, K. @. Pynse, 3. ['ekkens.

Tabmuuer u cxemsl: kapra «[Ipupoansie 30ub1 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®Doronepuoauszm», «llomynamun», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISIUU UHPY30pUH-Ty(henbkuy, «llumessie memnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pa6ora Ne 3. «Mopdonorudeckne 0cCOOEHHOCTU PACTCHUI U3
Pa3HBIX MECT OOUTAHUS.

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

[Tpaktuueckas padora Ne 2. «[loacuét MIOTHOCTH MOMYSAIIMNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Okonornyeckue cucrtembl (3kocuctembl). Ilonstue 00 »sKocucTeMe U
ouoreonenosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IMPOIYLICHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BeIEeCTB U MOTOK PHEPTHU B IKOCUCTEME.
Tpodpuueckue (nuiieBble) ypOBHU HKOCUCTeMBbI. [luieBble Lenu u  CETH.
OcCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMBbI: OuoMacca, MPOAYKLUHA. ODKOJOTHYECKUE
NUpamMubl: MPOAYKLHMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, cCaMoperyJsinus, pazsutue. Cykieccus.

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

AHTpPOIIOreHHbIE  HKOCUCTEMBIL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak @akrtop ycroilumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemecTBo u ero ¢yHkiuu. OcobeHHocTH Ouocdepbl Kak
rJI00aIbHOM 3KOcHCTeMBbl. J[MHamMuueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHYECKUE ITUKIIBI AJIEMEHTOB (yriiepoa,
azora). 3oHabHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUs B Orocdepe.
['mo6abHbIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYEeCTBa. CoxpaneHnue
O6unopazHooOpasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OcHOBA palMOHAIBLHOTO
yIOpaBI€HUSI TNPUPOAHBIMU PECYpCaMU U HX HCHOJb30BaHuE. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

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

Tabmumpr u cxemsl: «llumessie menu», «bHOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubsie coobmectBay, «llemn nuranusy, «IKOJIOTHYECKas MUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIHUCTBEHHOTO JIECa», «DKOCHUCTEMA
XBOWHOro  Jjeca», «buomeno3s Bomoéman, «ArpoueHo3», «llpumepHbie
AHTPOIIOT€HHBIE  BO3JCWCTBUS Ha IpUpPOAY», «BaxHelmme HCTOYHUKH
3arpsA3HEHUs BO3/yXa M FPYHTOBBIX BoaA», «llouBa — BakHeilllas cocTaBIsIONIast
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil d3dhdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHust Omocheprr», «OO0mas crpykrypa Omocheps»,
«Pacnpoctpanenne xu3Hu B Owochepe», «O30HOBBI dKpaH Ouochepsn,
«KpyrosopoT yriepona B 6mocdepe», «KpyroBopot a3zora B mpupoae».

O6opynoBanue: Mojenb-anunKanus « TunuaHaeie OMOIEHO3bI», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJeKInu «buorienosy», «Bpeautenu BaKHEUIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOapuu M KOJJIEKIIMU PpACTeHUH U
KUBOTHBIX, MPUHAMJICKAIIME K Pa3HBIM KOJIOTMYECKUM TpPYIIaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoii ®enepanuu, H300paKeHHUs] OXpaHIEMbIX BHUIOB
pacTEHUI U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHUA IIPOTPAMMEBI TIO
bBNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHMUS K pe3yjbTaTam
OCBOCHHUSI  OOydYaloIIUMHCSI TpOrpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJbTAaTOB OCBOEHUS Mpeamera «buomorus»
BBIZICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HalWyue MOTUBAIMM K OOy4YeHUro  OHOJIOTUH,
I[eJICHANIPABIIEHHOE pAa3BUTHE BHYTPEHHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYHE HSKOJIOTHYECKOrO  IMPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUA MpeaMeTa «buonorus» JOCTUraloTCA B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETBHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMHU I[ICHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpPMaMU
MOBEJICHUS W CIHOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEH TO3UIMU JIMYHOCTH, MaTPUOTH3MA,
YBOKEHHUS K 3aKOHY U MPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIUsIM MHOTOHAalIMOHAIbHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pE3ynbTaThl OCBOSHUS ydeOHOro mnpeamera «buosorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH TO3WIHMEH JHMYHOCTH, CHCTEMOW IICHHOCTHBIX
OpHMEHTAlM{, TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIHX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTro OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOLECCE PEATM3AIMH OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMU 00y4YaIoIerocs Kak akTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaXeHUE
3aKOHA Y MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH NPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEIbHBIX 3aJ1au, BHIIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOI'O BBITIOJIHEHUS
y4eOHBIX, T[IO03HABATENIBHBIX U MCCJIEAOBATEILCKUX 3a/ad, YBaXXUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOUN 1 BOJOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IrPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunou, ropmoctn 3a cBOM Kpal, CBOK PomauHy, CBOM $S3bIK U KYJIBTYDY,
IIPOIIUIOE U HACTOsALEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJEHUE U
pa3BUTHE OWOJOTWMH, TMOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIyeHHI0 u 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

OCO3HAaHUE NYXOBHBIX EHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JJUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUMBOTO OyAYyLIETO;

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

4) 3cTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JCHUCTBUS KUBOM IIPUPOJBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3myeckoro BocnUTAHHS, (POPMHUPOBAHUSI KYJbTYPbl 310POBbSI H
IMOIMOHATBLHOTO 0JIATOTOTy UM

NOHUMAHUE U peanu3alus 3J0pOBOro u Oe3omacHOro oOpasza KU3HU
(310opoBO€  TUTaHUE, COONIOAEHUWE TUTMEHHMYECKHX TpaBWI U HOPM,
cOaTaHCUPOBAHHBIN pEXUM 3aHATHM U OTAbIXA, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hU3UYECKOMY U NMCUXUUECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTU TMPABWJI HWHIUBUAYAJTBHOTO U  KOJJIEKTUBHOT'O
0€30IacCHOT0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 30POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUM M HEMPUATUS BPEIHBIX MPUBBIUEK (YMOTpEOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpEHHS);

6) TPy/10BOT0 BOCIIUTAHMS :

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBa, TPYIOIHO0HUE;
TOTOBHOCTh K aKTUBHOM JCSATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHSTH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cepaM MpoPEeCCHOHATBLHON JESITeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHONIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHA HSKOJOTUYECKON KYJIbTYpPHI: NPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX TOCIEACTBUN  AJIs
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBPHOTO XapaKTepa JIKOJIOTHYECKHUX MpoOJieM W TMyTel uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh TMPUOOpETaeMble TPU M3YYCHHH OMOJIOTUU
3HAHUSL M YMEHHUSI MpPU pEIIeHHH MpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOACHUE  TMpaBWU  TOBEACHUS B IPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPAaBHOBECHS B SKOCHCTEMAX, OXpPaHy BHJIOB,
aKocHCTEeM, Orocdepsl);



AKTUBHOE HENPUATUE JEUCTBUM, MNPUHOCAIIUX BpEd  OKPYXKaroLIeH
MPUPOAHON Cpele, YMEHHE MPOrHO3UPOBAaTh HEOJIAroNpUATHBIE SKOJOTUYECKUE
[IOCIIEACTBUSA NPEAIPUHUMAEMBIX JEUCTBUN U NIPEIOTBPALLATh UX;

HaJIMYUE PA3BUTOTO IKOJOTMYECKOTIO MBILIJICHUS, YKOJIOIHYECKOU KYIbTYPHI,
OIbITa NEATEIIbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU AEATEIBHOCTHA 3KOJIOTNUYECKON
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JHaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEJILCKOW KYJIbTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXIY JIFOAbMU U ITIO3HAHUSI MUPA;

NOHMMaHWe crenu@uKkn OHOJIOTMM KaK HayKd, OCO3HaHHMS €€ poiu B
(GbopMHUpPOBaHUHN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/JaHUM IEJOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKaroIleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH MpodiieM
COXpPaHEHHUsI IIPUPOAHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU JJII COBPEMEHHOM IMBHIM3AINN:
oOecrieuyeHus: HOBOTO YpPOBHSA Pa3BUTHUsSI MEIHULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUM,  CIOCOOHBIX  pElIaTh PEeCcypcHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBHIXOJIA U3 IJI00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pPa3BUTHIO,  PAlMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYypcoB M (OPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHOJOTUYECKUX 3HAHUU B IENSIX
MOBBIIIICHUSI  OOIIeH KyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTHU oOydarommxcs, (GpopmupyeMoit
IPU U3YYEHUU OMOJIOTHH;

[IOHUMAaHUE CYIIHOCTH METONOB IIO3HAHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4YaeMmble 3HaHMs JI1 aHalu3a M
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DaKTOB H
MMEIOIINUXCS JaHHBIX C LIEJIBIO IMOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJBb30BaTh OMOJOTUYECKUE 3HAHMUSA IS
pelieHust mpobyieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME LEHHOCTH HAYYHOM JAEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIIEIOBATENBCKYIO NEATEIBHOCTh MHANBAIYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CHOCOOHOCTb K  HEOPEpPhIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHMA MO OHOJOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yiabTaThl OCBOEHHsI ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4uMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKarolue
LEJIOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJI0OB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBICHHE, MPOILECC,
CUCTEMa, Hay4YHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,

UcclieloBaHue,  HaONMIOJeHue,  HM3MEpPEHHE,  OKCIEPUMEHT U JIPYrux),
yHUBEpCAJIbHbIE Yy4eOHbIe JeWcTBUS (IMO3HaBaTENbHbIE, KOMMYHUKATHBHBIE,
PETYISITUBHBIE), oOecreunBaroIne dbopmupoBaHue GyHKIIMOHAIBHOU
IPaMOTHOCTM W  COIMAJIbHOM KOMIIETEHLUMHU OOYy4YaloIIUXCs, CIOCOOHOCTD
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCaJbHbIC Y4YcOHBIC JCHCTBUS B
MO3HABATEIBHOM M COLMATIBLHON MPaKTHKE.

MeranpenMeTHbIE PE3yJNbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHEro OOIIero
0o0pa30BaHus JOJIKHBI OTPAXKATh:

OBnagenne YHHBepPCATbHBIMHU yueOHBIMU MO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENIbHO  (OPMYJIHPOBATH U AKTyalIH3UpOBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCU(pUKAIIUKA, 000OIICHHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTATh UX XapaKTEPHbIE MPHU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTpeNeNsITh LETN JeATeTLHOCTH, 3a/iaBasl IMapaMeTpbl M KPUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yIbTaThI JEATEILHOCTH C MOCTABICHHBIMU EJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHUS I OOBsICHEHUSI (DaKTOB U SIBIICHUM
YKUBOW IIPUPOJIBIL,

CTPOUTH JIOTMYECKHE paCCyXIACHUS (MHAYKTUBHBIC, JCIYKTUBHBIE, II0
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJENBHBIE  CpEICTBa IS MIPEICTABIICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHUH B M3y4aeMbIX OMOJIIOTMUECKHX OOBEKTax, a



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

pa3palatbiBaTh IJIaH pPELICHUs] MPOOJIEMbl ¢ YYETOM aHaln3a HMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUI eI TCIbHOCTH;

KOOPJWHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIUICHHUE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMHU y4eOHO-HUCCIIEA0BATEIILCKOW M MMPOCKTHOM JICSITCIIbHOCTH,
HaBbIKAMU  pa3pelieHHsl MpoOJieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTUICCKUX 3aa4, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIUYHBIC BHUIBI JICSITCIBHOCTH 110 IOJYYECHHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIPETAlHH, NPEOOpa30OBaHUI0 M TNPHUMCHCHHIO B YyUYeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUYCOHBIX M COIUATBHBIX TPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBIIUICHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTENHHOM
TESTELHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATh TIPUYUHHO-CIICJACTBEHHBIC CBSI3M M aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHTHI JUIs J0Ka3aTelIbCTBA
CBOMX YTBEPXKJCHUH, 3a/1aBaTh apaMeTPbl U KPUTECPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJ€ PCIICHUS 3aJadd  Pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH LIEJICHATIPABICHHBIN MMOMCK MEPEHOCA CPENICTB M CITIOCOOOB
JEHCTBUS B TPO(PECCHOHATBEHYIO CPEy;

YMETh IEPEHOCUTh 3HAHUS B MO3HABATEIHHYIO U MPAKTUYECKYIO 00IacTh
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacCTeH;

BBIIBUTATh HOBBIE UJCH, MPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH POOJIEMBI U 33J1a4H, JOMYCKAIONNAE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMANHH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJAPHON JUTEparype, OHOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



“H(OPMAITUIO PAa3TMYHBIX BUIOB M (POpPM MpeacTaBiICHUS, KPUTHUECKH OIEHUBATH
€€ TOCTOBEPHOCTb U HETPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckod MHMOpMaUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! yU4EeOHBIX
3azay;

NpPHOOPETaTh OMBIT KCIOJIB30BaHMS HH(OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MUCITOJIb30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTUMaIbHYIO  (HOpMy  TNpeACTaBICHUS
Oounonornyeckoit mHpopmaruu (CXembl, TpaduKu, AUarpaMMBbl, TaOJIUIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAaY4YHBIM SI3BIK B KauyecTBE CpeJACTBa IIpu paboTe ¢
Ouojornyeckoil MHGPOpPMAIMEH: MPUMCHATh XUMUYCCKHE, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJBI, (PopMysibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh W NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HaBaHWA W 3allUTBl  WHOpMaIuwy,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiajeHue YHHUBEPCATbHBIMUA KOMMYHUKATUBHBIMH J1€/iCTBUSIMU:

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOT€ WM TUCKYCCHUHU MO CYIIECTBY OOCYXIaeMou TeMbl (yMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENILHO BBINIOJHEHUS TIpeJjiaraeMon
3a/layd, YYUTHIBATH MHTEPECHI U COTJIACOBAHHOCTH MO3UIIMN APYTHX yYaCTHUKOB
JaJiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMSITYaTh KOH(DIUKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3NMUYHBIMU CIIOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, NMOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

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

2) cOBMeCTHAs 1esITeTbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAWBHUIYATBHOU
paboThI IPH PEIIeHUH OUOIOTHIECKOU TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOICHCTBUS TIPH PEIICHUH YICeOHOMN 3a1a4H;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JIEUCTBHA C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 YWICHA KOJIJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOW  JIEATEIBHOCTH, OpraHU30BBIBaTH U
KOOPJAMHUPOBATh JIEUCTBUA IO €€ HOCTHXKEHUIO: COCTAaBJIATH IUIAH JIEMCTBUM,
pacupenensaTh poiM € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXIaThb pPe3yJbTaThl
COBMECTHOW paboThI;

OLICHMBAaTh KA4yeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 YYAaCTHUKA KOMAaHIbl B
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE TIPOEKThI, OLEHHUBAaTh HIEU C TMO3ULUUNA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalLUSIX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMHY 1eliCTBUAMMU:

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBIECHUS NpoOlieM U UX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAIIUSIX;

BbIOMpAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHMH II€JIEBbIE M CMBICIOBbBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKax IO OTHOUIEHUIO K KHWBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh MO3HABATENBHYIO AEATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

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

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKU y4eOHOTO MpEeIMETa HAa OCHOBE JIMYHBIX MPEATOYTECHUMN;

JieaTh OCO3HAHHBINA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEIISM;

BJIQJI€Th  HABBIKAMH  TIO3HABATENBbHON  pediekcun KaKk  OCO3HAHUS
COBEPIIACMBIX JACHCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peQIIeKCHH Al OLEHKU CUTYyalluH, BBIOOpa
BEPHOI'O pELICHNS;

YMEThb OLICHUMBATh PUCKM W CBOCBPEMEHHO NIPUHMUMATh DPELICHUS IO HUX
CHWKEHUIO;



IIPUHAMATh MOTMBBI W apryMEHTBl JPYTrUX IIPU aHAJIU3€ pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOs U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAasl CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTMX @PU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMK JPYTOro 4eJ0BeKa.

NPEAMETHBIE PE3YJIbTATHI

[Ipeamernbie pe3ynbTarhl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crielupuyeckue s yueoHoro npeamMera «buonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIPETAIINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTyallUMsAX, a TakKKe B peallbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueil. B mporpamme mnpenmeTHbIC
pe3yIbTaThl MPEACTaBICHBI 1O TOJIaM O0yUCHHUS.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHON E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHs, O BKIAJAE POCCHUMCKUX U
3apyOCKHBIX YUEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PELICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEpKaHHE OHOJIOTMYECKUX TEPMHUHOB WU TMOHSITHI:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpallleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE U3JaraTh OWOJOTUYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHAasl J0rMa MOJIEKYJApHON Ouonoruu), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuil H. WM. BaBuioBa), onpenensite rpaHuIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAHUSI B OMOJOTUM: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOLECCOB U SBJICHUH, OpraHu3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBIJIBMXKEHHE  THUIOTE3HI, BBISIBIICHHE
3aBUCUMOCTU MEXIY HCCIEIyEMbIMU BEIMYMHAMU, OOBSICHEHUE TMOJYyUYECHHBIX



PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TIOHATHHA, TCOPUU M 3aKOHOB, YMCHUE
JIeNaTh BHIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJIIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpPALIECHUs SHEPTHMHM B KIETKe, (OTOCHMHTE3a,
IJIACTUYECKOT0 W 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, Pa3MHOXKCHHUS, WHIWBHIYAJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSTH IMOJTYYEHHBbIC 3HAHHS ISl OOBSICHEHHS OMOJOTHYCCKUX
NPOIIECCOB U SIBJICHUH, M1 TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEJIbl0 oOecneyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370pPOBbS
OKPY’KAIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM TPaMOTHOTO TIOBEJICHUS B OKPYKaroIIeh
NPUPOJHON Cpele, MOHMMaHUuE HEOOXOJMMOCTH WCIOJIB30BaHUS JIOCTIIKECHUN
COBPEMEHHOM ouoJoruu U OMOTEXHOJIOTUI TUTST paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE pelmiaTh DJJIEMEHTApHbIE TI'E€HETHYCCKHME 3a/Jlayd  Ha MOHO- W
JTUTUOPHUIHOE CKpEIIMBaHUE, CIICTUVICHHOE HACIICIOBAHHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJCKa3aHWs HacCJIeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINOJHATH JIa0OpAaTOpHBbIE M TMPAKTHYECKHE padoOThl, COONIOAATH
mpaBuia mpu padbore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHYECKH OIEHHWBATb U HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIICIOBAHUN B OHOJIOTHH,
MEIUIMHE, OUOTEXHOJIOTUH;

yMEHHE CO037]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111251 OMOIOTHYECKYI0 MH(GOPMAIIUIO U3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS y4ueOHOro mpeamera «buonorus» ¢ 11
Klacce NOMHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJOTHUU B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BuTHE Oumomornu, (YyHKIIMOHATIHHOM
IPaMOTHOCTH YE€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJECPKAHUE OMOJOTHUECKHX TEPMUHOB WU TIOHSATHMA:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHNS, ABMKYIIUE CUIBI ((DaKTOPBHI) IBOJIOIUH,
MPUCIIOCOOJIECHHOCTh OPraHU3MOB, BU1000pa30BaHKE, HIKOJIOTUUECKUE PaKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHTHI, IIeMH MUTaHU,
AKOJIOTUYECKasi MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3JIaraTh OHOJOTHMYECKHe TEeOpHH (IPBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS OBOJIONNHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxonactea K. M. Bbapa, uepenoBaHus INIaBHBIX HalpaBICHUN U
nyteit spomoruu A. H. CeepiioBa, yuenust o 6uocdepe B. U. Bepnaackoro),
OTIPEEISITh TPAHUIIBI HX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOAAMU HAYYHOrO MO3HAHUS B OMOJIOTMH: HAONIOACHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allvds W IPOBEIICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBI)KCHHE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXJYy HCCICIyEeMbIMH BCIMUYMHAMU, OOBSICHCHHE TIOJYyYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX IMOHATHH, TEOPUH W 3aKOHOB, YMCHHUE
JIeaTh BBIBOBI HA OCHOBAHHUH TOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TIPU3HAKKA CTPOCHUS OHOJIOTHYCCKHUX
O00OBEKTOB: BHJIOB, TMOIYJSIHWA, MPOJYIEHTOB, KOHCYMEHTOB, PpEIYyIICHTOB,
OMOTeOIIeHO30B W JKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUs, MPUCIIOCOOTICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B SKOCHUCTEMAaX, AHTPOMOTECHHBIX WM3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTeOXMMHYECKHX
ITUKIIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS I OOBSCHEHUS OMOIOTHYECKUX
IPOLIECCOB U SIBJICHUH, NIl MPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370pPOBbS M 3J0POBBS
OKPYXAIOIIUX JTIOCH, COOMI0OIEHNS HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOIUMOCTH MCIOJIb30BaHUS JIOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJeMEHTapHble OMOJIOTHYECKUE 3a/1aud, COCTABISATH CXEMBbI
MEPEHOCa BEIIECTB U PHEPTUU B SKOCUCTEMAX (LIEMU MUTAHUS );

YMEHHE BBINONHITh JTA0OPATOPHBIE W MPaKTUYECKHe paboThl, COOJIONATH
mpaBmiIa mpu padboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHWBATh W HMHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuaybl),  paccMaTpuBaTh  TJI00ambHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OnoNornyecKkyr0 MHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
! brosorus kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpTaHU3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41c292
bu6mmorekxa [IOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHHUE KICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 K 6
FSHEACHTEILHOCTD TR https://m.edsoo.ru/7f41c292
PasMHOkeHNE 1 MTHANBUAYAIbHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH M H3MEHYHBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexkuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUHU 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 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! BOMIOLHONHAS GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel  OKpyKaiouLas cpeaa ° https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTUUECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O [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
KoanuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobuvie | Hpaxrireckie u3yueHnusi | oOpa3oBaTesbHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTuueckas padorta Ne 1
2 «Hcronp30oBaHue pa3TMIHbBIX 1 0.5 bubmmorexa [OK
https://m.edso0.ru/863e6122
METO/IOB IIPU U3Y4EHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTemsl, MPOLECCHI 1 bubnuorexa [JOK
U UX U3y4CHHE https://m.edso0.ru/863e6564
4 XuMudeckui coctaB KiaeTku. Boga u 1 bubmuorexka [JOK
MUHEPaIbHBIE COJIU https://m.edsoo0.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 httos://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuUIas3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YreBozL. T 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 HylIenHoBbIe KHCIOTEL AT https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bI U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1iesiocTHast >KMBas
cucrema
CtpoeHnune d3yKapuoTHYECKON KIIETKH.
JlaboparopHas padota Ne 2
«M3yueHune cTpoeHus KIETOK bubmmorexa [IOK
11 pacTeHui, ’KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIperapaTax u ux
OTIMCAHUE)
bu6moreka [JOK
12 OOMEH BeIECTS WM METAGOMI3M https://m.edso0.ru/863e766¢
bu6moreka [JOK
13 Potocures. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckHit oomeH https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KISTKU. [{eneHue
KJIeTkd. MuTto3. JIlaboparopHas BuGmmorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 https://m. edsoo.ru/863e7dcd
KJIETKaX KOHUMKA KOpEIlKa JTyKa Ha
TOTOBBIX MUKpPOTIPENapaTax»
16 Buocunres O6enka. 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

bubmmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TTOJIOBBIX
kjeTok. OmIo10TBOpEHHE.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBunyansHOE pa3BUTHE bubnuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnnorexa [IOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MpU3HAKOB. MOHOTHOpHUTHOE bubmorexa HOK
P ] pui https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpelMBaHuE. 3aKOH
A U betl bubmuoreka [JOK
25 HE3aBHUCUMOTO HACJIENOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U AUTUOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBaHUS Y IPO30(UITEI HA
TOTOBBIX MUKPOTIPETapaTax»
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, CICIUICHHBIX C IIOJIOM

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

NsmenuuBocts. HenaciencrBennas
M3MEHYUBOCTh. JIaboparopHas

pabota Ne 6. Mzyuenue bubmmoreka [JOK
28 . 1 0.5
MOIM(UKAITIOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUALIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBO»
HacnencrBeHHasi “BMEHYMBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHanmm3 MyTanui y apo30Quisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOTIpEiapaTax»
bu6morekxa [IOK
30 Peneriica Heropexa L https://m.edso0.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO
31 teMe «HacnencTBeHHOCTD U 1
W3MEHYUBOCTh OPraHU3MOBY
bu6mmoreka [JOK
32 Cenexuns Kax Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIINT 1 bubmuorexka [JOK
pacTeHu U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHos0THs Kak 0Tpacib 1 bubnunoreka [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 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Hpaxririeckie H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS M METOJIBI €€ U3ydeHUS 1 bubnmorexa LHOK
https://m.edsoo0.ru/863ea20e
5 Hcropus pasBuths npeacTaBiaeHUun 1 bubnnorexa [JOK
00 3BOJIIOLINN https://m.edso0.ru/863e9570
bu6morexa [IOK
3 Mitipoososmions L https://m.edsoo.ru/863e9cle
[Tomynsimus Kak a1eMeHTapHas
€IMHULIAa BUJA U IBOJIIOLIHH.
4 JlaboparopHas padota Ne 1 1 0.5 bubmmorexa [OK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnunoreka [JOK
(hakTOpPbI) SBOTIOINH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBeHHBIN OTOOP ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9edo
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpPTaHn3Ma U e
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€ U3y4deHUs
11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
PazButue xu3Hu Ha 3eMIie O ApaM U bubnuorexa [JOK
12
epuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PacTUTEIHHOTO M )KUBOTHOTO MHUpa.
13 [IpakTuueckas padora Ne 1 05 bubnnorexa [JOK
«M3y4eHne NCKOMMAeMBbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pPacCTeHHIA W KUBOTHBIX B
KOJUTEKIIHSIX»
CoBpemeHHas cucTema bubnuorexa [JOK
14
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOLMS YeJIoBeKa (aHTPOIOreHe3
1 (aiTp ) https://m.edsoo.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsl) bubnuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YernoBeKa
Yenoseueckue pacel U IPUPOIHBIE bubnnorexa [JOK
18
aZlanTalyy 4eIoBeKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IEHHE 10
19 TeMe «BO3HMKHOBEHME 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

(baxTopsl

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

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

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
oburanusy. JlabopatopHuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYyCa
bubmmoreka [{OK
23 buotnieckue dakTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiun. [IpakTuueckas padota
24 Ne 2 «IToacuér IIoTHOCTH 0.5
MOMYJISIIIUM pa3HbIX BUAOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuorexa [JOK
O6uoreHo3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBbI bubnuorexka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKA3aTENU YKOCHUCTEMBI.
27 DKOJOTUYECKUE MUPAMUIBI. Bubmorexa IIOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocuctem. Cykneccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOIIOTE€HHBIE YKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
9KOCHCTEMA 3eMIIN 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 CocytiecTBoBaHUE MTPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011IecTBa 1 9KOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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




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

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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