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HOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUU TEOPETHUUYECKYIO OCHOBY JIst
ompeNiesIeHHs] MOJIX0/I0B K (POPMHUPOBAHUIO COJEPkKAHUS YUEOHOro mpeameTa
«buonorus» cocraBwiM: KoHUentyainbHble mnojoxeHus PIrocC COO o
B3aUMOOOYCIIOBJIGHHOCTU  LIeJiel, COJEp)KaHUs, pe3yJbTaTOB OOydYeHUS U
TpeOOBaHUM K YPOBHIO TOJAITOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIMX LENIIX U
MPUHIIMAIIAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO
oOmero oOpazoBanusi B Poccuiickoit @Pepepanuu, a TakkKe TOJOXKEHUS O
crenuduke Ouonoruu, €€ 3HaYeHUU B NMO3HAHUU KUBOM MPUPOJLI U 00ECIIEUECHUN
CYILIECTBOBAHMSI YesioBeYecKoro oodmiectBa. COryiacHO Ha3BaHHBIM IOJOKECHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIMU TPOTrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu naét MNpeACTAaBICHHE O IMeisX, 00 oOmein
CTpaTeruu OOY4YCHHS, BOCIUTAHMUS M PA3BUTUA OOYUYaIOIIMXCS CpPelCTBAMU
yueOHOoro Tmipeamera «buonorus», omnpenenser o0s3aTebHOE MPEIMETHOE
COJICp)KaHHME, €ro CTPYKTYpy, paclpejeleHue To paszjieliaM U TeMawm,
PEKOMEHIYEeMYIO MOCEI0BATEIbHOCTh U3YyUEHHS YY4EOHOTO MaTepHuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKU 00pa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe 1o OHONOrMM TakKe YUYHUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMUPOBAHUU OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIbHOU
NEATeIbHOCTH/YUeOHBIX JCHCTBHI OOYYarONIMXCS ITI0 OCBOSHUIO COJICPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYE€HUU OWojoruu, Onaromapss 4emy B HeEW
NPOCMAaTPUBAETCS HANPABJICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTALIMH JIMYHOCTH, FIKOJIOTUUYECKOTO MBIIUICHUS, TPEACTABICHUN O 30POBOM
oOpa3e XM3HU W OEpeKHBIM OTHOIIEHHEM K OKpYXKAIoIIeW NpPHUPOIHOU cpene.
[ToaToMy Hapsmy ¢ M3ydeHHEeM OOIIeOHMOIOTHUECKUX TEOpUH, a TakKe 3HAHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYNTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTHHU YIEICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4HCIIe: TPOMQUIAKTHKN HACIEACTBEHHBIX 3a00JICBAaHWA 4YEIOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMS HKOJIOTUYECKHU
1enecooOpa3HOro TMOBEACHUS B OKpYXKalollled MPUPOIHOM Ccpele, aHaliu3a
BIIUSTHUSL XO3SUCTBEHHOW JCSATEIBHOCTHA YEJIOBEKAa HAa COCTOSHUE TPHPOJHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUE BHUMAHUS K TMIPHUKIAHON HAMPABICHHOCTH
y4yeOHoro mnpeamera «buonorus» MpoauKTOBAHO HEOOXOJAMMOCTHIO OOECIICUCHUS



YCIIOBUM ISl PEIIEHUs] OJJHOM M3 aKTyaJlbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas Ipeanosjaraer (QopMUpOBaHHE y  OOyyaroIUXCs
CIIOCOOHOCTH aJaNTUPOBAThCA K HW3MEHEHUSM JIMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (OpMHUpPOBAHUE Yy OOYYAIOLIUMXCS MPEACTABICHUA O
HAay4YHOU KapTHUHE MHUpA, paciiupser U 00o0LaeT 3HaHUs O >KMBOW MpUpoie, e€
OTJIUYMUTENIbHBIX TMpPU3HAKaX — YPOBHEBOW OpraHW3aldd M 3BOJIOLUHU, CO31aET
yCIOBUSL  JUJIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  MPUPOIbI,  (OpMHUpPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOTO U Oe3omacHoro oOpasza
KHU3HU, IKOJIOTMUECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHMS K JKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUsS UMEET TAKXKE JJIsl PEIIeHUs] BOCIUTATENbHbBIX U
pa3BHBAIOLIMX  33Ja4  CpeAHero  obmiero  oOpa3oBaHUs,  COLMAJIM3AINU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBus JUisi (popMupoBaHus
UHTEJJICKTYalbHbIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJbTYpPbl, CIIOCOOCTBYET HWHTETpaliyd OHOJIOTMYECKUX 3HAHUHU C
NPEICTABICHUSIMUA U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (U3UKHU, XUMUU
u reorpadun. HazBanHble MOJOKEHUS O MPEeIHA3HAYCHUH YYEOHOro IMpeameTa
«buonorus» CcOCTaBMIM OCHOBY JJiA OIpEAeNieHus TMOAXOA0B K OTOOpY H
CTPYKTYpPUPOBAaHHUIO €r0 COJEpKaHUs, NPEACTaBIECHHOIO B IpPOrpaMMme Mo
ouosoruu.

Otb6op comepkanusi yueOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIMHA KyJIbTYPOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs MOJKHBI OCBOUTh 3HAHUSA W YMEHHS, 3HAUUMBbIC IS
dbopMupoBaHusi 00IIeHl KyJIbTYpbl, ONpPEIEISIONINE aJeKBATHOE IOBEJCHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOIHON cpejie, BOCTpeOOBaHHBIE B TOBCEIHEBHOU
KU3HU W TMPAKTUUICCKOU JesaTebHOCTH. Oco0oe MEeCTO B 3TOM CHCTEME 3HAHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPhIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEICTABIECHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro Marepuasa B MpOrpaMMe IO
OMONOrMHM OCYIIECTBICHO € YY€TOM NPHOPUTETHOTO 3HAYCHHs] 3HAHUK 00
OTJIMYUTENBHBIX OCOOEHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLIMHU. B COOTBETCTBHUM C 3TUM B CTPYKType y4eOHOro npeamMera «buosorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruonorus kak Hayka. Meroasl
HAay4yHOIo Mo3HaHusm», «KieTka xak Ouosornyeckas cucreMa», «OpraHusM Kak



Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3ue OPraHUYECKOr0 MHPay,
«IBOJIONHS KUBOU MIPUPOJIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJaicHUE  OOyYalOIUMHCS  3HAHUSIMHU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3alMyd JKUBBIX CHUCTEM pa3HOTO paHra ¢ MPUOOPETeHHE YMEHHUH
UCIIOJIB30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEMCTBUU B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buosmorus» Ha 6a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMbl 3HAHHN O OHOJIOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIaX, CIyKalluX OCHOBOU
U1 (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUM, MHOTOOOpPAa3UU U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHsI OpraHU3aIluH, BBIJAIOIMINXCSA OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

dbopmupoBaHue y O0Oy4YaIOIIMXCSl TMO3HABATEIbHBIX, HHTEIUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpOIlECCe aHalu3a JAaHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIAOB, UACH W TOJXOJ0B K WM3YYEHHIO XKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3ALNY;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJabTypbl, (YHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUWBATDH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOABI HAa OCHOBAHMM 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
U3Y4YeHUH OMOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOIIUXCS YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTHUUYECKOW JEATEIbHOCTH 4YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEJTOBEKOM >KHBOM
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIEOBAHMIA,

OCO3HAHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 111 (OPMUPOBAHHS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPUOOPETEHHBIX 3HAHUM M YMEHUHN B TIOBCETHEBHOMN JKU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AESATEILHOCTH MO OTHOUIEHUIO K OKpY’Kalolleil cpeae,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOMIOACHHE Mep NTPODHIAKTHKH
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpazoBanusi «buonorusi», mzyyaemasl Ha
0a30BOM YpOBHE, SIBISETCS OOSA3aTEIBHBIM YYEOHBIM MPEIAMETOM, BXOJSAIIAM B
cocTaB npeaAMeTHOM obnactu «EcTrecTBEeHHO-HAYUHbBIE IPEIMETHI».



JI1st u3yuenus 6uoaoruu Ha 6a30BOM YpOBHE CpPEeAHEro 00IIero oopa3oBaHus
otBoauTCS 68 yacoB: B 10 kimacce — 34 yaca (1 gyac B Heaento), B 11 kimacce — 34
yaca (1 gac B Hezelio).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouonoruu B (QoOpMHUPOBAaHUM COBPEMEHHOW HAay4HOU KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HaYK.

Metobl TO3HAHUS KUBOW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMMCaHHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYecKass o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «MeToAbl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKue padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHHE pa3IMYHBIX METOJOB TIPHU
U3Y4YEHUU OMOJIOTHUYECKUX OOBEKTORBY.

Tema 2. )KuBble cucTeMbl H UX OPraHU3AIUA.

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

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIllui OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYCCKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE TIPU3HAKH KU3HW», «YPOBHU OpraHU3alUN
KUBOU IPUPOIBI».

O6opynosanue: Mmojienb Monekyiasl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpOAJEMEHTHI,
MHKpPO3JIEMEHTBL. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIMKM BOABI M MHUHEpAJbHBIX BELIECTB B KieTke. [logaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue O€IKOB. AMHHOKUCIOTBI — MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHHMBbIE AMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKUE CBoWcTBa OenkoB. buonorunyeckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosiormdyeckue Karanuzatopsl. Crpoenue  (depmeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cneurpuyHoctb. KodepmeHnTsl. BuTamuHbI
Otnnuus (epMEHTOB OT HEOPraHUYECKUX KATaIM3aTOPOB.

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

Jlununael:  TpUraMUepuabl, ¢GocPoaunuabl, crepouabl. [ 'HapoduiIbHO-
ruapopoOHbie  cBoiicTBa. buonornueckue Qynkumu gunuaos. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIUMUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunnoBele kucnotel: JHK w PHK. Hykneornasl — MoHOMEpBI
HykJIenHOBbIX KUcHoT. Ctpoenue u ¢pyHkuuu JTHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Hurtonorust — Hayka o kierke. Kinerounas teopust — npuMep B3auMOCHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl U3yUEHUS KIETKH.

Knerka kak uenoctHas >kuBas cucrema. OOmme NpU3HAKA — KIIETOK:
3aMKHyTas HapyxHas mMemOpana, moiekynbl JIHK kak reHermueckuii ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpoeHusl MpokapuoThdeckol kietku. Kiierounas crenka Oaxrtepuil. CTpoeHue
DYKapUOTUYECKONW KIEeTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, >XMUBOTHOM U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkiuu. [Tnazmatuueckas memOpana, e€ cBoiicta u GpyHkiuu. [luromnazma u eé
opranoussl. OmgHOMeMOpaHHBbIe opraHouabsl kieTku: OIIC, ammapat I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MUTOXOHApPUH W TwiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUbl KJIETKU: PUOOCOMBI, KIETOUHBIM WEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus .

Snpo — perynsaTopHblid 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. llnennen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHYECKHUX JJEMEHTOB B HEXWUBOU
npupoze», «PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOU PUPOJIE».

Tabmuuer u cxemsl: «lleproguyeckas TabmuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHue MOJICKYIIbl OeKka,
«Ctpoenne pepmenrtan, «HykinennoBbie kuciotbl. JJHK», «CTtpoeHue MosaeKybl



AT®», «CTtpoeHue 2yKapuOTUUYECKOW KIETKH», «CTpoeHHEe KUBOTHOU KIIETKWY,
«CTpoeHHE pACTUTENIBHOU KIETKU», «CTPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sigpa KICTKU», «YTIEBOb», «JIumuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTaJIUTUUYECKOM aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPacCTCHUH,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIOM Ha TOTOBBIX MHKpOMpenapaTax u HX
OMHMCAHUEY.

Tema 4. ) KuznenesiTeJIbHOCTh KJIETKH.

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

Tunel oOMeHa BemecTB: aBTOTPO(HBIN U TeTepoTpodHbIii. Poias hepmenTOB
B OOMEHE BEIIECTB U MPEBPAILIEHUH SHEPTHH B KIIETKE.

®orocunte3. CBeroBas u TemHoBass (a3pl  ¢oTocuHTe3a. Peakuun
doTocunTe3a. IpdekTuBHOCT hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a IS JKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCMHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UpYyIolne 0akTepuu. 3HaUeHUe XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciiemnieHue BeliecTB, BBIICICHUE U
aKKyMYJIHUpPOBAaHHE DSHEPTMM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KuCIOpOAHOE OKHUCICHUWE, WIHA KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. Db dexTuBHOCTD
ASHEPreTUYECKOro OOMeHa.

Peaknmun wmatpuuHoro cuHrte3a. ['eHermueckas wuHbopmamums u JIHK.
Peanuzanus reHetmyeckoil umHpopManuu B KIeTKe. [ €HETHMUECKH KON M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsiuust — Guocunres
Oenka. Otambl TpaHchsauuu. KomaupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oemnka.

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



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

JdeMoHcTpanum:

IToptperst: H. K. Konsnos, 1. 1. MBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tumbl nutanus», «Metaboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuii oOMen», «Xmoporact», «Dorocunrtedy», «Ctpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUpOBaHUE TeHa», «CUHTE3 Oenkay, « 'eHeTUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxku3HeHHbld nukia Bupyca CIIN/da,
oakrepuodaray, «Permmukamus JHK».

O6opynoBanue: monenu-anmiukanuu «Yasoenue JJHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. PazMmHOxkeHHEe M HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

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

Henenue kinetkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

dopMbI pa3sMHOKEHUS OPraHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHMS: [JE€JE€HUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpraHMU3MOB, €0 3HAYEHHUE JJIs1 CEJEKIIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOTO.

Meito3. Craguu Mmeito3a. Ilporecchl, MpOUCXOIAIIME HAa CTaausX Meio3sa.
[ToBenenne xpomocom B wmeno3e. KpoccuHrosep. buosorndeckuid CMbICT H
3Ha4YCHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TIOJNOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W siM9HUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (ClepMaro30uj, SIUIEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0eHHOCTH CTpOEHUSI SAWIEKIETOK W crepMaro3ougoB. OIMioa0TBOpPEHHE.
[TapTrenorenes.

NunuBuayaneHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE  Pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHAILHOTO PA3BUTHS: MPSAMOE, HENpsAMoOe (JIMYMHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pazButne pacrennii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHM, CTAIUH PA3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHHUS OPraHu3MoOBY», «J/[BolHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pACTEHUI», «BereratuBHOe pa3sMHOXKEHUE
pacteHuit», «Jlenenune kietkun Oaxktepuii», «CTpoOeHUE TMOJIOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kierounbld 1ukny, «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «IIpsmoe u HenpsAmoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAMIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

O6opynoBanue: MHUKPOCKOII, MUKpONpenapaTsl «CriepMaTo30u/1bl
MJIEKONUATAOUIEro», «SlinekneTka muekonurarouiero», «KapuoknHes B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJeJb-allUIuKanusa «/leneHue KIEeTKu», MOJEIb
JTHK, monens Metada3zHoil XpOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnasi pabora Ne 3. «HaGmromenwme muTO3a B KJIETKaX KOHUYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpenapaTax».

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

Tema 6. HacjieiICTBEHHOCTh U M3MEHYMBOCTb OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pazButus reHeTUKU. Posb nuTosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU Te€HETHKH. Bkiaa poccuilckux M 3apyOeixHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOTC€HETUYECKUM, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE TI'€HETHYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIMBAaHUM.

3aKOHOMEPHOCTHU HACJIEIOBaHUS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpugHoe CKpemuBaHue. 3aKOH €AMHO-00pa3us TUOPUIOB TEPBOTO
nokosieHus. [IpaBwio JOMUHUpOBaHUS. 3aKOH PpACIICIUICHUS  IPU3HAKOB.
I'mnore3a yncroTel ramet. 11oHOE M HENOITHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBaHMS
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanusupymroniee cKpemuBanne. Mcnonb30BaHue aHAIN3UPYOUIErO CKPEIMBAHUS
U1 OTIPEJIENICHUs] TeHOTHUIa 0COOH.

CuernieHHOe  HaciegoBaHWe npu3HakoB. Pabora T. Moprana 1o
CLCIJICHHOMY HacCJEeJOBaHUIO TeHOB. Hapylienue cuensieHus reHoB B pe3yJbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ €HeTHUECKUE KapThI.



I'enetrnka mosia. XpoMOCOMHOE ONpEAENeHUE MoJia. AyTOCOMBI U MOJIOBBIE
xpoMmocombl. ['omoramMeTrHele W rereporaMmeTHble opraHusMbl. HacnenoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBoCTh. BHibl HK3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psl M BapuallMoOHHAsi KpUBasl.
Hopma peakuuun npuszHaka. KonnuecTBEHHBIE M KAaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakiuu. CBolcTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnenctBenHnasi, wiM TEHOTUNHMYECKAas, W3MEHYMBOCTh. KomOuHaTuBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallMOHHAs U3MEHUYMBOCTh. Kiaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NMpUYUHBI MyTaluii. MyTareHHsie (pakTopshi.
3aKOH rOMOJIOTHYECKUX PsIIOB B HacliencTBeHHOM n3MenunBocty H. V. BaBunoga.

BhesnepHas HaclieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka 4yenoBeka. Kapuotun uemoBexka. OCHOBHbIE METOJIbI T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUYECKUN, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUHN, OMOXUMUYCCKUI,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOe ompeaeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, '€HOTUITUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[IP-ananu3a. HacnencrtBenHnble 3a0oieBaHUs YeEIOBEKa: TEHHbIE OO0JIE3HH,
0OJIE3HU C HACIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue u reHepatwBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HH, AUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS] TeHETHYECKUX
Oone3Hell. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAaHME. 3HAUEHHE METUIIMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TeHETUYECKUX 3a00JIEBaHMI YEIOBEKA.

JdeMoHcTpanum:

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

Tabmumer w cxembl:  «MOHOTHOpPUIHOE  CKpPEIIMBAaHHME U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS W €ro IUTOreHETHYeCKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «/urubpuanoe ckpemmBaHue,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4elioBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO C mnosoM», «KapuoTtumel denoBeka W KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukanmnoHHas H3MEHYMBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmOHHAS H3MEHIUBOCThY.

O6opynoBaHue: MoOAENU-aNIUIMKAIUA «MOHOTHOPUHOE CKpEITUBaHUEY,
«Henonnoe noMmuHUpoBaHue», «JurubpuaHoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MUKPOCKOIl U MHKporpenapat «/po3oduna» (Hopma, myTauuu
(OpMBI KpBIIIBEB U OKpACcKHU Tena), repOapuil «I'opox moceBHOMN.

JlabopaTopHblie H IpaKTHYECKHE PadOThI:

Jlaboparopnasi padota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
TUTHOPUAHOTO CKPEIUBAHMS Y AP030(UIIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

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

JlaGoparopHas pabota No 7. «AHanu3 MyTauuil y Ipo30Quiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Cenexuusi oprann3mMoB. OCHOBbI O0HOTEXHOJIOTH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALMA.
Yuenne H. U. BaBuioBa o0 1eHTpax MPOUCXOXKIACHUS KM  MHOTO00Opa3us
KyJbTYPHBIX pacTeHui. LIeHTpbl mMpoucXoXkaAeHHs] JOMAIIHUX XUBOTHBIX. Copr,
nopoja, HTaMM.

CoBpeMeHHbIE METOIbI ceNeKInU. MacCoBbIi U MHAUBUIYATbHbIN OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuaus. CKpeuMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelIMBaHHE — ayTOPUIUHT.
Otnanénnas rubpuamzanus u e€ ycnexu. VICKycCTBeHHBIM MyTareHes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CEJNEeKUWH PACTEHUM, KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHass HWHXKEHEPUsS. Tallbl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. KieTounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoodmembl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. WU. BaBuios, . B. Muuypun, I'. /I. Kapneuenko, M. O.
HBanoB.

Tabmumpel 1 cxembl: Kapta «L[eHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoabl q1oMamHuX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pacteHuit», «OtnanéHnas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomuammonaus»y, «OOBEeKTH OuWOTexXHONOTHN», «KiIeTouHBIE KYIbTYpH U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OOGopynoBaHue: MYJISKU TUIOJIOB M KOPHETUIOIOB AUKUX ()OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS .



JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHHUS CEJIIEKIWH PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  y4acTOK, B TEIUIMYHOE XO35MCTBO, J1abOpaTOpHIo
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIONMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHUE HBONIONMOHHONW TEOPUU HA pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenscTBa HBOMIONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B MaJIGOHTOJIOTMYECKOW JICTOMHMCH, TEPEXOJIHbIe (POPMBI.
buoreorpadudeckue: cxoncTBo u paznuune ¢ayH U (JIop MATEPUKOB U OCTPOBOB.

OMOpHOTIOTHYECKHUE: CXOJICTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pyIUMEHTapHBIC OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTel y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIUME CHUJIBI IBOJIIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTHU PECYPCOB, HEOIpeAesI€HHAas N3MEHUYUBOCTD,
O0opb0a 3a CyliecTBOBaHWE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Botonuu (CTD) u €€ 0OCHOBHbBIE MOJIOKECHMUS.

MuxkposaBostorus. [lomymsiius kak eIMHNUIIa BUIa U SBOJIIOIUH.

JIBkymue cuibl (pakTophbl) SBOJIOIUMK BUAOB B NMpHUpoje. MyTallMOHHBINA
nporecc M KOMOWHATHUBHASs W3MEHYMBOCTH. [lOMynsiiMOHHBIE BONHBI M Jpeud
reHoB. M3onsius u Murpanms.

EctectBeHHbIi 0OTOOp — HampaBisOmuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

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

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

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

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crieruanu3anys. AJanTUBHAS paaualius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuiipl u cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apoabIliu

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

U3MEHYUBOCTEY, «Apomopdosbly, «Mnuoamantamuuy», «OOmas gereHepanus,
«/IBmkymume cunbel 3Boiouuny, «Kapra-cxema wmapuipyrta mnyremectBus Y.
Hapsuna», «bopsba 3a cymecrBoBanue», «IIpucnoco0IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PAZOBAHUEY.

O6opynoBaHue: KOJUJICKIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CEeMsiH, KoJuieKius «I[IpuMepbl 3alllUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJAeNbh «OCHOBHBIC HAIpPaBJICHUS IBOJIIOIUNY, OOBEMHAS MOJIEIb
«CTpoeHue TOIOBHOTO MO3Ta MO3BOHOUYHBIX .

buoreorpadguueckass kapra wwupa, KouieKiuus «®DopMbl COXPaAHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX M pacTeHui», woaenb ammiukamusa «llepekpéct
XpOMOCOM», BJaxHble nmpenapatel «Pa3Butue  Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapat «JIpozodwray (Hopma, MyTaruu (GopMbl KPBIILEB H
OKpacKH TeJia).

JlaGopaTopHble M pakTHYecKue padoThi:

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

JlabopatopHast padora Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4dHble TPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble Trumoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: aOuWOTeHe3 M TaHCmepMus. XuMHUYecKas
HBOMIOIUSI. AOHMOTEHHBI CHUHTE3 OPraHWYeCKUX BEHIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKIACHUE XUMUYECKON 3BoIIolMH. HavanbHble 3Tarbl
o6uonornyeckoit »Bomroruu. ['mmoreza PHK-mupa. ®opmupoBanne memOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKHM M UX HBOIIOLMS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam U nepuonaM. Kartapxeil. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KeMOpPHIICKHIA,
OPJAOBUKCKHM, CHUTYPUNCKUN, J€BOHCKUN, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o030iickas 3pa u €€ MepruoIbl: TPUACOBBIM, IOPCKUN, METOBOM.

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



XapaKkTepUCTUKA KIMMAaTa M TeO0JOTUYECKUX MpoueccoB. OCHOBHBIE ATalbl
ABOJIONMKM PACTUTEIBHOTO W JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [losIBIIEHME, paCBET M BBIMUPAHUE IPYIIT )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECKOro MuHpa KaK OTpaKEeHHE HIBOMOUUNA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPTaHU3MOB.

OBOJIIOIMSA YeI0BEeKa. AHTPONOJIOTUS KaKk Hayka. Pa3BuTre npencraBieHuii o
MIPOUCXOXKIAEHUN YeJIoBeKa. Meroasl u3ydeHus anTponoreHesa. CxoacrBa H
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEJIOBEKA.

JBwxkymme  cuwibl  (hakTopbl) — aHTPOIOTEHE3a. HacnencteenHnas
U3MEHYMBOCTh U  €CTeCTBEHHBIH oTOOp. OOIecCTBeHHBIH 00pa3 KU3HH,
U3TOTOBJICHUE OPY/IMI TPYya, MBILIJIEHUE, PEYb.

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

YenoBeueckue pacbl. OCHOBHBbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpUalibHAsl),  MOHTOJIOWTHAS
(a3maTcko-amepukaHckas).  UYepTsl  MPUCIIOCOOJIEHHOCTH  MpeAcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabnuup! U cxembl: «Bo3HukHOoBeHHe COIHEYHOU CUCTEMBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas KieTtka», <« KuUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «CoOBpeMEHHasi CUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEIOBEKa W YEJIOBEKOOOPa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBeKay», «JlpeBHeumue moan», «/peBHue monm», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

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

JlaGopaTropHble M IpakTHYecKue padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHue HCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUAX).



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

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3ziesbl SKOJOruu. MeToabl SKOJIOTHYECKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHA.

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

Abuotnueckue (hakToOphl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust  opraHu3MOB K  JACHCTBUIO  aOMOTHMYECKUX  (AKTOPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopBhL. Buner  O6uotnyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIITHUYECTBO, CUMOM03 U ero (opmel. Ilapasutusm, koomepauus,
MYyTyalau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHWe OWMOTHMYECKUX B3aUMOJECUCTBUNA JJIS CYIIECTBOBAHUS
OpraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU mnonyiasuud. OCHOBHBIE MOKAa3aTEIn
NOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. [[nHaMuka 4uCcI€HHOCTH MOMYJISUUN U €€ PEryJIsaius.

JdeMoHcTpanum:

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

Tabnuuer 1 cxembl: kapta «[Ipupognsie 30HBI 3emun», «Cpeabl oOUTaHMS
opranu3moBy», «®Doronepuoauzm», «llonymsuun», «3aKOHOMEPHOCTH pPOCTa
YHCIICHHOCTHU NOMYJISIUU UHGY30pUH-TY(enbkuy, «llumessie nemnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdonornyeckue 0COOEHHOCTH pPacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M PA3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coob1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBsi3um B
ouoreHose.

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



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpopuueckue (nuiieBble) YpPOBHU DSKOCUCTEMBI. [lumieBble LENM U CETH.
OcCHOBHBIE TIOKAa3aTeNu BSKOCHUCTEMBbI: OuoOMacca, MNPOAYKLUHA. ODKOJIOTHYECKUE
NUpamMuabl: MPOAYKUHMH, YHCICHHOCTH, OuoMacchl. (CBOWHCTBa 3SKOCUCTEM:
YCTOMYHUBOCTh, CAMOpPETyJIsiiius, pa3Butue. CyKieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCUCTEeMa XBOMHOIO
WJTU TITUPOKOJIUCTBEHHOTO Jieca.

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

buopasznooOpasue kak ¢akrop ycroHuumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB U CTPyKTypa
ouochepnl. XKuboe BemectBo u ero ¢yHknuu. OcobeHHOCTH Ouochepbl Kak
r100anpHOM JKOCUCTEeMBbl. JlMHAMHMUYeckoe paBHOBecMe W oOpaTHas CBSI3b B
ouocdepe.

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

UYenoBeuecTBO B 6nochepe 3emiin. AHTpONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE KOIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE IPUPOJIBI U YeJI0BEYECTBa. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToMuMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBIEHUSI TMPUPOAHBIMU PECYpCaMU H HX HCHOJb30BaHuE. JlocTmxeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

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

Tabmumpl u cxemsl: «llumeBsle menu», «buomneHO3: cocTaB M CTPYKTypay,
«IIpuponubie coobmectBay, «llemum nuTaHUs», «IKOJOTUYECKAS] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWMHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOINIOT€HHBIC  BO3JCUCTBHUS Ha MNPUPOAY», «BaxHelmme HCTOYHUKHU
3arps3HEHUs BO3/yXa M FPYHTOBBIX BoA», «llouBa — BakHeillIas COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiii d3dhdexT», «DakTopbl
PaAMOAaKTHUBHOTO 3arpssHeHusi Owmocdepb», «OOmas CcTpykTypa Oumocdeps»,
«Pacnpoctpanenne xu3Hu B Ouochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosopot yriepona B 6mocdepe», «KpyroBopot azora B mpupoe».

O6opynoBanue: Mojenb-anIumMKanus «Tunudasie OUOIEHO3BI», TepOapuit
«PactutenpHble cO00IIECTBaY, KoJeKiun «buorienosy, «Bpenurenun BakHEHIITHX
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJICKIIMM PpACTCHUH U
KUBOTHBIX, MPUHAMJIEKAIIME K Pa3HBIM KOJIOTMYECKUM TpYyIIaM OJIHOTO BHUJA,



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



INTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHUA IIPOTPAMMEBI TIO
bNOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType JIWMYHOCTHBIX PE3yJbTaTOB OCBOEHUS Mpeamera «buomorus»
BBIICJICHBI CIEAYIOIIUE COCTABJISIONINE: OCO3HAHWE O0YYaIOIMMUCS POCCUNCKON
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJlWyuWe MOTHUBAIMM K OOy4YeHuro  Ouojoruw,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HaJIMYHE DKOJOTHYECKOTO0 IMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA MpeaMeTa «buoiorus» QOCTUraloTCa B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETLHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHbTYPHBIMU, UICTOPUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPHUHATHIMUA B OOIIECTBE IpaBUJIAMHU W HOPMaMH
MOBEJICHUS W CIHOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEHW TO3UIIMU JIMYHOCTH, MaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBaKCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIUsIM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHUS ydeOHoro mnpeamera «buomorusy»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYaOIINXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH TO3WIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAlIM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKICHUM, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOIIECCE Pealn3aluid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00YUYaIOIEeToCs KaK aKTUBHOT'O U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TpaB U O0O0S3aHHOCTEH, YBaKEHHE
3aKOHA Y MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH MPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEIbHBIX 3aJ1au, BHITOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HBIMU YOCKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, T[IO3HABATEJIBHBIX U HCCJIEAOBATEIbCKUX 3a/]a4, YBaXKUTEIBHOTO
OTHOIIIEHHUS] K MHEHHUIO OIIMOHEHTOB NPU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTb K TYMAHUTAPHOUN U BOJOHTEPCKOMN JIEATEIHHOCTH;

2) NIaTPHOTHYECKOTO0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH pOCCUHCKOU IPa)XI1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU THEPE]
Ponunou, ropmoctn 3a cBOM Kpal, CBOW PomauHy, CBOM $S3bIK U KYJBTYDY,
IIPOIIIOE U HACTOsIIEe MHOTOHAIMOHAIBHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIIEIUIO U NTAMSITHUKAM IIPUPOJIBI,
JNOCTVKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHUE W
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammuTte (OTeyecTsa,
OTBETCTBEHHOCTH 3a €T0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

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

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJMTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOYas 3CTETHKY ObITa, Hay4HOTO M
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUMN;



IMOHUMAHUE 3MOLKMOHATIBHOTO BO3JACHUCTBUS KUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISITh KQU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOT0 0JIATOTOTyYHs:

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe3omacHOro olpasza KU3HU
(3mopoBo€  mUTaHUE, COOJIIOJIGHME TUTMEHMYECKHX MpPaBWI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTAbIXA, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTU TIPaBUJ HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30IaCHOT0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFO/ICH;

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

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEPCTBA, TPYIOIHO0HUE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOW M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO

BBITIOJHSATH TAaKYIO JI€ATEITbHOCTD;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMSI:

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

MOBBIIIICHUE YPOBHA OKOJOTHYECKON KyJIbTYphl: TMPUOOpPETEHUE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNM s
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBbHOTO XapaKTepa JKOJIOTHYECKUX MpoOJIeM W MyTed ux
pelieHus;

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



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

HaJIMYUE PA3BUTOTO IKOJOIMUYECKOTIO MBIIIJICHUS, YKOJIOIHYECKOU KYIbTYpHI,
OIbITa NEATEIIbHOCTH JKOJIOTMYECKOU HaIIPaBJIECHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MUMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTUYECKOU IEATEIBHOCTU DKOJIOTHYECKOU
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHd M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHUAaJiore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

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

NOHMMaHWe creuuukn OMOJOTrMM Kak HayKd, OCO3HaHUs €& poild B
(GbopMHUpPOBaHUHN PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IEJOCTHOTO
Npe/ICTaBlIeHus 00 OKpYXKaroIleM MHUpE KaK O €IMHCTBE MPHUPOJBI, YeJIOBEKa U
oOlecTBa, B IMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpPaHEHHUsI IIPUPOAHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JII COBPEMEHHOM IMBWJIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHSA pPa3BUTHUS MEIHUILMHBI, CO3/IaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM,  CIOCOOHBIX  pElIaTh PEeCcypCHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBHIXOJIa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECypcoB M (OPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU,

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

[IOHUMAaHUE CYIIHOCTH METONOB IIO3HAHUSA, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMS [JI1 aHalu3a M
OOBSICHEHHSI SIBICHUM OKPYKAIOIIET0 MUPA M MPOUCXOASAIINX B HEM M3MEHEHUH,
YMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOUYEHHS Ha OCHOBE HAYYHBIX (DaKTOB H
MMEIOIINUXCS JaHHBIX C LEJIBIO ITOJYYCHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHust mpo6yieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

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



FOTOBHOCTh M  CHOCOOHOCTb K  HENPEPBIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUM MO OWOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOEHHsI ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUSI OOYHAIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPa)Karolne
LEJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJOB MO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBICHHE, MPOILECC,
cUCTeMa, Hay4yHbIM (pakT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,

UcclieloBaHue,  HaONMIOJeHUWEe,  HM3MEpPEHHE,  OKCIEPUMEHT U JIpYrux),
yHUBEpCAJIbHbIE Yy4eOHbIe JeWcTBUS (IMO3HABAaTENbHbIE, KOMMYHHUKATHBHBIE,
PETYISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHAIBHOU
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETEHUMHU OOYy4YaloIIUXCs, CIOCOOHOCTD
oOyyaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCaJbHbIC Yy4YCOHBIC JCHCTBUS B
MO3HABATEIBHOM U COLMATIBLHON MPAKTHUKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOCHMSI MPOTPaMMbl CpPEAHEro OOIIero
0o0pa30BaHus JOJIKHBI OTPAKATh:

OBnagenne YHHBEpPCAJIbHBIMHU yueOHbIMH M03HABATEIbHBIMH
AEeMCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJNIMPOBATH W AKTyaIM3UPOBATH  MPoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMUsI, KilaccupUKaluu, 0000IIEHHUS), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIIETATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTpEeNeNsITh LETU JEeATeTLHOCTH, 3a/JaBas MapaMeTpbl U KPHUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEITLHOCTH C MOCTAaBICHHBIMHU EJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE MOHATHUS JUIsl O0OBsICHEHUS (DAKTOB U SIBICHUM
YKWBOW IIPUPOJIBIL,

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHAYKTHBHBIC, JACAYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PaccMaTPUBAEMBIX
SBJIICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJENBbHBIE  CPEICTBa IS MPeICTaBICHUS
CYIIECTBCHHBIX CBSA3€H M OTHOIICHUH B M3y4aeMbIX OMOJIIOTMUECKHX OOBEKTax, a



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

pa3palathiBaTh IUJIAH pELICHUs] MPOOJIEMbl ¢ YYETOM aHaiu3a UMEIOLIUXCS
MaTepHATBHBIX M HEMAaTepUATIbHBIX PECYPCOB;

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

KOOPJIUHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHSAX  PEaJbHOTO,
BHUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BHBATh KPEATUBHOE MBIIUICHHE MTPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMHU YUeOHO-UCCIEA0BATEIIbCKOW M MMPOCKTHOM JACATEIBHOCTH,
HaBBIKAMH  Pa3pelICHHs  MpoOJieM, CIIOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYSCKHUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3juYHbIC BHUABI JICSITCIBHOCTH 110 TOJYYECHUIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMK, PEOOPa30BaHUI0O M TPUMEHCHUIO B YyYEeOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUYCOHBIX U COIUATBHBIX MPOCKTOR;

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

CTaBUTh W (HOpPMYIHpPOBaTH COOCTBEHHBIE 3amaud B O00pa30BATEIBHOM
TESTeLHOCTH U )KU3HCHHBIX CUTYAIIUAX;

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

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIICCTBIISITh I1EJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JEHCTBUS B TPO(ECCHOHATIBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M TPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00IaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JIOMYCKAIONHE aTbTEPHATUBHBIC PEIICHMUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHHKAX WHMOPMAINU (TEKCTE y4eOHOTO
MOoCOOMs, HAYYHO-TIOMYJISAPHON JUTEpaType, OWOJOTHYECKUX CJIOBapSAX W
CIIpPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIN3UPOBATH



UH(OPMAITUIO Pa3IMYHBIX BUOB U (GOPM MPEACTABICHUS, KPUTHICCKH OIICHUBATH
€€ TOCTOBEPHOCTb U HETIPOTUBOPEUUBOCTb;

(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUSI y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJIL30BAHKUS HH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MUCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BHIOMpATh  ONTUMaJIbHYIO  (opMy  mpeacTaBiICHUS
Oounonornyeckoit mHpopManuu (CXeMbl, rpaduKh, JUATPAMMBI, TaOJIHIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3BIK B KauyecTBE CpeJACTBa Ipu paboTe ¢
Ouojornyeckoii WHPOpPMAIMEH: TNPUMCHATh XUMUYECKHEC, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CHUMBOJIBI, (popMyiibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HaTJISTHOCTH;

BJaJCTh  HABBIKAMH  PACIO3HABaHWA W 3alMTBl  HWH(pOpMAIUH,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU MO CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHE 3a]aBaThb
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBINIOJHEHUS TIpejiaraeMoun
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMKA JIPYTUX YYACTHHUKOB
JAaJiora Uiv JUCKYCCUH);

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

BJIQ/IETh PA3MMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TTOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

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

2) cOBMeCTHAs 1esITeTbHOCTh:

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

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX JCUCTBHHM C Yy4E€TOM OOIIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJUICKTHBA;



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

OLICHMBAaTh KAayeCTBO CBOEr0 BKJAJa M KaXKIOr0 y4YaCTHHKA KOMaHIbl B
o0t pe3yapTaT o pa3padOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHWBAThL WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3JIMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJbHBIMH PEeryJsiTHBHBIMHY 1€ CTBUSIMU

1) camoopraHnu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpoOJIeM U HX
pelieHns B )KU3HEHHBIX U YUEOHBIX CUTYyAITUSX;

BbIOMpATh Ha OCHOBE OHWOJIOTMYECKMX 3HAHMHA IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBHUSIX M MOCTYNKaxX MO OTHOIICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3[JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IO3HABATENIBHYIO JESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTeNbHON
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

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

J1aBaTh OLIEHKY HOBBIM CUTYAlUsIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUMH;

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

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOM  pediekcud Kak  OCO3HAHUS
COBEpIIAEMBbIX JEHUCTBUA M MBICIUTENBHBIX IPOLECCOB, HUX pPE3YyJIbTATOB U
OCHOBaHWM, WCTOIb30BaTh MPUEMBI peIICKCUU 1T OIEHKH CHUTYyalliu, BBIOOpa
BEPHOI'O pELICHNS;

YyMETh OLIEHUBATh PHUCKHM M CBOCBPEMEHHO NPUHHUMATh PEUICHHUS MO HX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYTMX IPU aHaIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHATHE ceOs U IPyTrUX:

MPUHUMATh ce0sl, IOHUMAasi CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JAPYIMX [PH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eJoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHWM B PA3UYHBIX yUYEOHBIX CHUTyallUsX, a TaKX€ B peajbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Ouwosorueii. B mporpamme mnpenmeTHbIC
pe3yIbTaThl MPEACTaBICHBI 1O TOJIaM O0yUCHHUS.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJU OMOJOTUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33pPEHHs, O BKIAJAE POCCHUUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (YHKIIMOHAIBHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS KU3HEHHBIX 3a/1ad4;

YMEHHE PACKpbIBAaTh COJEp)KaHHE OHOJIOTHYECKUX TEPMUHOB M TOHSITHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB M IMpeBpallCHUE
SHEPruu), TOMEOCTa3 (CaMOpETyJIslMs), YPOBHEBAs OpraHMU3alMs >KUBBIX CHCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajdbHasl J0rMa MOJIEKYJApHOH Owuonoruu), 3axoHbl (I
Menpnensa, T. Moprana, H. 1. BaBunoBa) u yuyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUs KylbTypHbIX pactenuit H. WM. BaBuiosa), onpenensitTe rpaHuIlbl
UX PUMEHUMOCTH K )KMBBIM CUCTEMAM;

yMEHHUE BIAJETh METOJAMU HAYYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOICHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIECCOB W SIBICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIABMXKEHUE  THUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



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

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILECTB W MpEBpalleHUs] YHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOIO0 W BJHEpPreThueckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PA3MHOKCHUS, WHIWBUIYAIBHOTO Ppa3BUTHUS  OpTraHHW3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSTH MOJyYEHHBIC 3HAHHS ISl OOBSICHEHHS OMOJOTHYECKUX
NIPOIIECCOB W SBJICHUH, JJII TMPHHITHS MPAKTUYECKUX PEIICHUN B MOBCEIHECBHOU
KU3HU C LeNpl0 obecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbS M 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIIOICHUS HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY>KaroIiei
NPUPOJHON Cpele, MOHUMaHWE HEOOXOJIMMOCTH WCIOJIB30BAaHUS JIOCTIKECHUN
COBPEMEHHOM ouoJoruu U OMOTEXHOJIOTUH TUTST paIMoHaILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh DJJIEMEHTApHBIE TI'E€HETHYCCKHME 3a/Jlayd  Ha MOHO- W
JUTHOPHUIHOE CKpEIIMBaHWE, CIICTUVICHHOE HACIICIOBAHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpPEIIMBAaHUS IS TPEJICKa3aHWs HacCJIeIOBaHUS TPU3HAKOB Y
OpraHU3MOB;

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

yMEHHE KPUTHYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOM MHGOPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJOTHUH,
MeIUIMHE, OUOTEXHOIOTUH;

yMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOIICHUS,
00001m1ass OMONOTrHYECKy0 HHGOPMAIIUIO M3 HECKOJIBKUX HCTOYHUKOB, TPaMOTHO
WCITIOJIb30BaTh MOHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUA y4ueOHOro mpeameta «buonorus» 6 11
Klacce NOMHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJOTHUU B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIAJIC POCCHUUCKHX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BuUTHE Oumomornu, (HYHKIIMOHAIHHOU
IPaMOTHOCTH YE€JIOBEKa IS pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJEPKAHUE OMOJOTHUYECKHX TEPMUHOB W TOHSTHH:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIIbI ((haKTOpPHI) SBOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BU1000pa30BaHME, HIKOJIOTUUECKUE PaKTOPHI,



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

yMEHHE W3JaraTh OHOJOTHYECKHe TEOpHH (IPBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBONIOIWHK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrea K. M. Bapa, yepenoBaHusi TJIaBHBIX HANpaBlICHUN WU
nyteit sBomoruu A. H. CesepiuioBa, yuenusi o 6uochepe B. . Bepnanckoro),
OTIPECIISITh TPAHUIIBI KX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIETh METOAAMHU HaYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEIICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBIDKCHHE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXY HCCICIyEeMbIMH BEIIMUYMHAMU, OOBSICHCHHE TIOJYyYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUA W 3aKOHOB, YMCHHUC
JIeaTh BBIBOABI HA OCHOBAHHUH MOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHUS OMOJOTHYECKHUX
O0OBEKTOB: BHJIOB, TMOMYJISAIHMK, TPOIYIECHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOTeoIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JICHCTBHS JSKOJOTHYCCKHX (PAKTOPOB HA OPTraHHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPTUM B DSKOCHUCTEMAaX, AHTPOMOTECHHBIX H3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE MPUMEHSATh MOJyYEHHbIE 3HAHMS JJI1 OOBSICHEHUS OMOJIOTMYECKHX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecreyeHus: 0e30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUS HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIICH
NPUPOJHON Cpele, MOHMMaHWE HEOOXOAMMOCTH MCIOJIb30BaHUS JOCTHXKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATBHOTO MPUPOIOTIONE30BAHUS;

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

YMEHHE BBINIOJHITh JTA0OPATOPHBIE WM MpakTUYecKue paboThl, COOII0IATH
mpaBmiIa mpu padbote ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuayibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE UM YCTHBIE COOOIICHUS,
00001as Ononornyeckyro MHGOPMAILMIO U3 HECKOJIBKUX MCTOYHUKOB, I'PAMOTHO
MCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
! brosorus kax fayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M X OpraHU3aIus 1 brbmmorexa [OK
p 1 https://m.edso0.ru/7f41c292
. bubnmuorexa [JOK
3 XUMHUYECKUH COCTaB M CTPOEHUE KIETKU 8 1 httos://m. edso0.ru/7f41c292
bu6mmoreka [JOK
4 HKHSHEACATELHOCTE KISTKH 0 https://m.edsoo.ru/7f41c292
PasMHOkeHME 1 HHOUBUTyaJIbHOE Pa3BUTHE bubnmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTS M H3MEHYHBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1 1
C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 1 4



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

11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! IBOMOLUKOHH GHOIOT KA o . https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 1 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel i OKpyaioutas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 9KOJIOTUUECKUE CUCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
> Pesepioe Bpens 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 2 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
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.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMyHbIX 1 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB IIPU U3Y4EHUU
OMOJOTHYECKUX O0BEKTOB
3 buonornueckue cuctemsl, IPOLECCH 1 bubnuorexa [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XuMHYECKUH cocTaB KieTku. Boga u 1 bu6mmoreka [JOK
MUHEPaIbHBIE COJIN https://m.edsoo0.ru/863e674e
bubmuoreka [JOK
5 b . 0 1
eaticit. CocTap i cTpocHue beikon https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKOU aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
! YriteBojet. JiumeE L https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hywientosbie knenotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTO1bI U3yUdEHUs bubnuorexa [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1esiocTHast >KMBas
cucrema
CrtpoeHnune s3yKapuoTUYECKON KIIETKH.
JlaboparopHas padota Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOIIpErnapaTax u ux
OTIMCAHUE)
bu6mmoreka [JOK
12 OBMeH BELIECTS Ml META00IH3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckHit oomeH https://m.edsoo.ru/863e7aae
’KuszHeHHbIN TUKI KIEeTKU. Jlenenue
KJIeTkH. MuTto3. JlabopaTtopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEeIIKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpascasius — Guocwnes benka https://m.edsoo.ru/863e796e
18 Hexnerounslie popMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

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

bu6mmoreka [IOK

19 @OopMBI pa3MHOKEHHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TIOJIOBBIX
kjeTok. Omo10TBOpEHHeE.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHune cTpoeHus OJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnnorexa [IOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHUTHOE bubmorexa LHOK
P ] pui https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOpUAHOE CKpElMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro H:::J'IL: OBaHUS bubmmorexa [JOK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «MI3yuenue pe3ynbTaToB 05 bubnmoreka [IOK
MOHOTHOPUHOTO U AUTUOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIMBaHUS Y Ip030 (Ul HA
TOTOBBIX MHKpPOIpenapaTax»»
27 I'eneTuka mona. HacinegoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IIPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

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

Nsmenyusocts. HenaciencrBennas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. Mzyuenue 1 05 bubmmoreka [JOK
MO (UKATMOHHON N3MEHUHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHNUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHanmm3 MyTanui y 1po30Quiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEnapaTax»
bu6mmoreka [IOK
30 Peneriica ueropexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O600111€HIE IO
31 TeMe «HacaeacTBEeHHOCTD 1 1
W3MEHYUBOCTh OPraHU3MOBY
bu6mmoreka [JOK
32 Ceneiua kak Hayka u npouece 1 https://m.edsoo.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIIUHT 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonorus kak orpacib 1 bubnunoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS K METOJIBI €€ N3YUCHUS 1 brommorexa [OK
1 A v https://m.edsoo0.ru/863ea20e
2 Hcropus pasButHs npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINN https://m.edso0.ru/863e9570
bu6morexa [IOK
3 M 1
HIPOIBOIIOLHA https://m.edsoo.ru/863e9cle
[omynsimus kak >eMeHTapHas
€IMHHULIAa BUJA U SBOJIIOLIHH.
4 Hla[l6o I;TO HI;H abota ;0 1 1 0.5 bubmmorexa [TOK
paTOpHaA p ) ' https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) SBOJIOLNU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 E 0 1
CTCCTBCHHBI OTOOP M €0 (opMb https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTumocTs 3BOITIONINN

Ucropus sxu3nu Ha 3emiie 1 METObI

10 .
e€ U3y4eHUst
11 ['mnoTe3bl MPOUCXOKIACHUS KUZHH bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie O ApaM U bubnuorexa [JOK
epuoam https://m.edsoo.ru/863eatcbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTEIHHOTO M )KUBOTHOTO MHUpa.
[IpakTrueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3y4eHne HCKOTIaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIoBeKa (aHTPOIIOTEHES) htts://m.edso0.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa
Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
18
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOTHS KaK HayKa
21 Cpenbl 0OuTaHUS U YKOJIOTUYECKUE bu6nmoreka [JOK



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

(baxTopsI

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

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

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo0.ru/863eb10e
oburtanusy. Jlaboparopuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [IOK
23 buotnieckue dakTopt https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiun. [paktuueckas padota
24 Ne 2 «[loxcu€r IIoTHOCTH 0.5
MOMYJISIIIUM pa3HbIX BUAOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuorexa [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBI bubmuorexka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE MOKA3aTENU YKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUIBI. Bubmorexa IIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocuctem. Cykieccus
28 [IpupoaHBIE 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouocdepe 3emaun 1
33 CocytiecTBoBaHUE MTPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




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

Cusornasos, AradoHoBa, 3axaposa: buonorus. O6mias 6uosorus. 10 kiacc.

VYyeOnuk. ba3oBbiil ypoBEHb.

Aradonosa W1.b., CuBornazos B.W. buonorus. O6mas 6uonorus. 10 xiacc.
bazoBblii ypoBenb. Pabouas TeTpans

Aradonosa W.b., CuBornazos B.W. buonorus. O6mas 6uonorus. 11 xiacc.
ba30BbIi1 ypOBEHSB.

Aradonosa W1.b., Cuornazor B.W. buonorus. O6mas 6uosnorus. 11 kiacc.

bazoBebiit ypoBeHs. Pabouas TeTpaib.

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

MumakoBa B.H., Arajponoa 1.b., Cusornazos B.I. buonorus. O6mas
6uonorus. 10 kinacc. ba3oBsiii ypoBeHb. MeTonnueckoe mocooue
MumakoBa B.H., Arajponoa 1.b., Cusornazos B./. buonorus. O6mas

ouonorus. 11 kmacc. ba3oBblit ypoBeHb. MeTomuueckoe mocodue

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
http://fcior.edu.ru/ http://www.uroki.net https://resh.edu.ru

https://interneturok.ru/


http://fcior.edu.ru/
http://fcior.edu.ru/
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