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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeJeNeHus] MOAX0A0B K (POPMUPOBAHUIO COAEPKAHUSA y4eOHOro mpeaMera
«buonorus» cocraBwiM: KoHUentyaidbHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH  LI€Jei, CcoAepX aHus, pe3ylabTaToB OOy4YeHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX IENSIX U
MPUHIMIAX, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
oOmero oOpasoBanusi B Poccuiickoit @Pepepanuu, a TakkKe TMOJOXKEHUS O
cnenugurke OMOJIOrHH, €¢ 3HAYCHUH B NMO3HAHUU KMUBOU MPUPOABI U 00ECrIeYeHUH
CYLIECTBOBAaHUS 4YesoBedecKoro odimiectBa. COrjiiacHO Ha3BaHHBIM MOJIOKEHHSIM,
orpeJieieHbl OCHOBHbIE (DYHKIIMH MPOTrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaeT MpeACTaBIEHUE O LEeNsAX, 00 obuiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYalOUIUXCS CpeACTBaAMU
yueOHoro mpeamera «buonorusi», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
colepKaHHe, €ro CTPYKTypy, paclpejielieHhe TI0 pas3jieliaM U TeMaMm,
PEKOMEHIYEMYIO TOCIIeIOBATEIHLHOCTh U3YYEHUSI YUYEOHOI0 MaTepHaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTrMKH 00pa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvme 1m0 OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (HOPMUPOBAHUU OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIbHOU
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOy4YaromMXCAd IO OCBOCHHMIO COZIEpP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme no 6monorun (10—11 xmaccel, 6a30BBI YPOBEHb) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3y4YeHMM Ouoioruu, Oyaromaps 4emy B HEW
POCMaTpPUBAETCS HANPABJICHHOCTh Ha Pa3BUTHE 3HAHHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTeCTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [IEHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, 3KOJIOTMUYECKOT0 MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)KaloIled MPUPOAHON cpene.
[TosTomy Hapsiny ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOpHil, a TakKe 3HAHUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIECCOB B MPOrpaMMe MO OMOJOTUU YAEICHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUI B MOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4HCIIe: TPOMQUIAKTHKU HACIEACTBEHHBIX 3a00JICBaHMA YEIOBEKa, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAaHUS, 000CHOBaHUS IKOJIOTMYECKHU
LIEJECO00pa3HOro IMOBEJAEHUS B OKPYXKAIOIIEH MNPUPOAHOW cpene, aHalIndsa
BIUSTHUSL XO3SUCTBEHHOW JCSATEIHHOCTA YEIOBEKAa HAa COCTOSHUE TPHUPOJHBIX M
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHWS K TIPUKIIATHON HAMIPaBICHHOCTH
y4yeOHoro mnpeamera «buonorus» MpoauKTOBAHO HEOOXOJAMMOCTHIO OOECIICUCHUS



YCIIOBUM ISl PEIICHUS] OJJHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpexanonaraer (QopMuUpoBaHME y  00ydaroIUXCs
CIIOCOOHOCTH aJalTUPOBAThCA K HW3MEHEHUSM JIMHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obOecrnieunBaeT (OPMHUPOBAHUE Y OOYYaIOLIMXCS MPEACTABICHHUN O
HAay4YHOH KapTUHE MHUpa, paclIupseT U o00OIIaeT 3HaHUA O >KMBOW MPHUPOAE, €€
OTJIUYMUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allid U SBOJIOLUHU, CO3/aET
yCIOBUS ~ JJIsi:  TO3HAHMS ~ 3aKOHOB  JKMBOM  IpUpoOAbl,  (HOPMHUPOBAHUS
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro U Oe3zomacHoro oOpasa
KU3HU, IKOJIOTMUECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K KMBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUS UMEET TAaKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3a7a4  CpeJHero  oOmero  oOpa3oBaHUs, COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6uonorun oOecreynBaeT ycioBHs Juisl (popMupoBaHUs
UHTEJJICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOW KYJbTYpPbl, CIIOCOOCTBYET HWHTETrpaliyd OHOJIOTMYECKUX 3HAHUHU C
NPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpadun. Ha3BaHHBIE MONOXKEHUS O MpEJHA3HAYECHUU Yy4eOHOTO MpeaMera
«buonorus» CcOCTaBUIM OCHOBY JMJiA OIpEAeNieHUs TMOAXO0A0B K OTOOpy H
CTPYKTYpPUPOBAaHHMIO €Tr0 COJEpKaHUs, NPEACTaBIEHHOTO B MpPOrpaMme II0
ouosoruu.

Ot6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIICH C TMO3UIMHA KyJIbTYpPOCOOOPAa3HOTO IMOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOyd4aromuecs JOJKHBI OCBOUTh 3HAHWSA W YMEHHS, 3HAUUMBIC IS
dbopMupoBanusi 00IIeil KyIbTypbl, ONpPENENSAIONINe aJCKBAaTHOE TOBEJCHUE
YeJIOBeKa B OKPYIKAIOIICH NMPUPOIHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco0oe MECTO B ITOH CHCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPbIE CIyXaT OCHOBOM 1Ji1 (OpMUPOBAHUS
MPEJICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpa U
LEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alUH
OMOJIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro Marepuaja B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBIICHO C YYETOM NPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW IMPUPOABI, O €€ YPOBHEBON OpPraHHU3aluu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorusy»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruosnorus kak Hayka. Meroasl
HAay4yHOIo no3HaHus», «Kierka xak Ouosornyeckas cucreMa», «OpraHusMm Kak



Oouonornueckas cucremay, «CucreMa U MHOTO00Opa3uWe OpPraHUYECKOro MHPay,
«IBOIOLHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyyenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJajicHUE  OOy4YalolUMHCS  3HAHUAMH O  CTPYKTYPHO-()YHKIIMOHAIBHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra W TMPUOOpPETECHUE YMEHUU
UCIIOJIB30BaTh ATH 3HAHUS JJII TPAMOTHBIX JEUCTBUN B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTimkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a30BOM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE OOYYarOIIUMHUCS CUCTEMbl 3HAHHH O OHOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWiIaX, CIyKalluX OCHOBOU
U1 GOPMUPOBAHUS TMPEJICTABICHUN O E€CTECTBEHHO-HAYUYHOW KapTHHE MHpa, O
MEeTOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIluH, BBIJAIOMIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y 0Oy4YalOIMMXCs TO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpoIlecCe aHaiu3a JAHHBIX O MyTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3[VISIIOB, WJACH W TMOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3ALNY;

CTaHOBIIEHHE Yy oOydJaroumxcss oOmed KyJabTypbl, (DYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW IMPUPOABI HA OCHOBAHUM 3HAHUN M ONBITA, IOJYYEHHBIX IMpHU
U3Y4YeHUH OMOJIOTHH;

dbopMupoBaHue Yy OOy4YaIOIIUXCS YMEHHN WUIIOCTPUPOBATh 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTHUUYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKJACHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUUECKUX UCCIIEOBAHMIA;,

OCO3HAHHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTHYECKOUN KYJIbTYpBI, 111 (OPMUPOBAHMS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUH B TIOBCETHEBHOMN JKU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AESATEIbHOCTH MO OTHOUIEHUIO K OKpY’Karolleil cpee,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COONIOACHHUE Mep MPO(UIaKTHKA
3a00IeBaHM.

B cucreme cpeanero oOmiero oOpazoBanHusi «buonorusi», uzyyaemasl Ha
0a30BOM YpOBHE, SIBISETCS OOS3aTEIBHBIM YYEOHBIM MPEIAMETOM, BXOJSAIIAM B
cocTaB npeAMeTHOM o0nactu « EcrecTBEeHHO-HAYyUYHbBIE IPEIMETHIY.



JI1s u3yuenus 6uogoruu Ha 6a30BOM YpOBHE CpPEeAHEro 00IIero oopa3oBaHus
otBoauTCsS 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heaento), B 11 kmacce — 34
yaca (1 gac B Hezelo).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamu, (pusocodueil, 3TUKON, 3CTETUKON U MpPaBOM.
Ponr Ouonorum B (QopMHUPOBAaHUM COBPEMEHHOW HAay4HOU KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HaYK.

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

JdeMoHcTpanum:

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

Tabmuipl u cxembl: «MeToAbl TO3HAHUS KUBOU MPUPOJIBIY.

JlaGopaTopHble M npakTHYecKue padoThi:

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

Tema 2. )KuBble cucTeMbl M UX OPraHU3aIUA.

XKusbie cuctembl (OMOCHCTEMBI) KaK peaIMeT u3ydeHust ouonoruu. OTinyue
KUBBIX CUCTEM OT HEOPraHUYECKON TPUPOIBI.

CaolicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHu3aliui OUOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0oIeHOTHYCCKUIT), OOoC(EpHBI.

JdeMoHcTpanum:

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

O6opynosanue: Mmojenb Monekyiasl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KIETKA. XHMHUYECKHUE BJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBL. Boga 1 MUHEpaIbHbIEC BELIECTBA.

OyHKIIMM BOABI M MHUHEpaJbHBIX BewlecTB B KieTke. llomgmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHne O0eTKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amennMble 1 3aMEHUMBIE AMHUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TEpBUYHAS, BTOpUYHAS, TPETHYHAS W
YeTBEpTUYHAA CTPyKTypa). XUMHUUYECKHUE CBOWcTBa OenkoB. buonmornueckue
GyHKIMY OEJIKOB.



depmeHThl — Ouosiormdeckue Karanuzatopsl. Crpoenue  (depmeHTa:
aKTUBHBIA LEHTp, cyOcTpaTHas cneurpuyHoctb. KodepmeHnTsl. ButamuHbl
Otnnuust HepMEHTOB OT HEOPraHUYECKUX KATaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl - (caxapos3a, JaKTo3a) MW TIoyMcaxapunibl  (Kpaxmaj, TJIMKOTEH,
1esIoI03a). buonoruvyeckue GyHKIUN YTIII€BOJOB.

Jlunupael:  TpUraMUepuabl, ¢GocPoaunuabl, crepouabl. [ 'HapoduIbHO-
ruapopoOHbie cBoiicTBa. buonornueckue Qynkumu gunuaoB. CpaBHEHHE
yIJ€BO/I0B, OEJIKOB U JIMMUI0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennoseie kucnotel: JHK w PHK. Hykneornasl — MoHOMEpBI
HyKkJIeuHOBbIX KUCHOT. Ctpoenue u ¢pyHkuuu JJHK. Crpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u pyHKIIHH.

Hurtonorust — Hayka o kierke. Kierounas teopust — npuMep B3auMOIeHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl U3yUeHUs KIETKH.

Knerka xkak uenoctHas >xuBas cucrema. OOmmMe TpPU3HAKK — KIETOK:
3aMKHYyTas HapyxHas mMemOpana, moiekynbl JIHK kak reHermueckuii ammapar,
cucTemMa CuHTe3a Oelika.

Tunsl KJIETOK: »yKapuoTUYecKas U mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl MpokapuoTuyeckol kietku. Kierounas crenka Oaxrtepuii. CTpoenue
ADYKapUOTUYECKOW KIETKM. OCHOBHBIE OTJIMYUSA PACTUTEIBbHOW, >KUBOTHOM W
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkiuu. [nazmatuyeckas memOpana, e¢ cBoricTBa v pyHkIuu. [{utomnnasma u e
opranouael. OmgHOoMeMOpaHHbIe opraHouabsl kieTku: OIIC, ammapar I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKW: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxaenne MHUTOXOHApPUH W TuiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUJbl KJETKU: PUOOCOMBI, KIETOYHBIH WEHTP, IEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPTaHOUIOB KJIETKU. BKitoueHus.

Anpo — perynatopHslii 1ieHTp KieTku. CTpoeHue sjpa: siaepHas 000J04Ka,
KapuoIlJla3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammer:  «PacnpeneneHne XMMHUYECKUMX 3JEMEHTOB B HEXKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOM PUPOJIE».

Tabmuuer u cxemsl: «lleproguyeckas TabmuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIb», «bruocuaTe3 6enkay, «CTpoeHue MOJIeKYIIbl Oeka,
«Ctpoenne pepmenrtan, «HyknennoBbie kuciotsl. JJHK», «CTtpoeHne Mosexybl



AT®», «CTtpoeHue 2yKapuOTUUYECKOU KIETKH», «CTpoeHue KUBOTHOWU KIETKWY,
«CTpoeHHE pACTUTENBHOU KIETKU», «CTpPOCHHE MNPOKAPUOTUUECKON KIETKUY,
«CTpoeHue sipa KIETKU», «YTIAeBOIb», «JIumuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYAOBAaHHE JJIsi MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, JKCIEPUMEHTOB, MUKPOIpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHue KaTaIUTUYECKOM AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEepe aMIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OMHCAHUEY.

Tema 4. ’KuznenesiTeJIbHOCTh KJIETKH.

OOMeH BeIlIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JUCCUMWIISIIUSL (DHEPreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPrUUM B TMOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOGHBIA U TeTepoTpodHbIi. Poib dhepMeHTOB
B OOMEHE BEIIECTB U MIPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass u TemHOBasg ¢a3sl (orocuHTesa. Peaxiuun
doTocunTe3a. IHPeKTUBHOCTD POoTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A IS KU3HH
Ha 3emuie. BiustHue ycnoBuit cpeiipl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUI.

XeMocuHTe3. XeMOCHHTE3UpYyIolue 0akTepu. 3HaUeHUe XeMOCHUHTE3a JUIs
KU3HU Ha 3eMIie.

DHepreTuueckrii oOMeH B KIeTKe. PacuierieHune BeliecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE OHEPTUM B KIETKE. OTambl HHEPreTUYEeCKOro OOMeEeHa.
I'mukonus. bpoxenue m ero BuAbl. KUCIOpOAHOE OKHUCICHUE, WA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
ASHEPreTUYECKOro OOMeHa.

Peaknmun wmatpuuHoro cunrte3a. ['enernueckas wuHbopmamums u JIHK.
Peanuzanus reHeTmyeckol WHpOpManuu B KIETKe. [ €HETHMUECKHil KO M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuust — Guocunres
Oenka. Otambl TpaHchsanuu. KopupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢opmel xu3Hu — BUpychl. ctopust oTkpeitust Bupycos (/1. .
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI W OJKM3HEHHOTO IMKJIA BHPYCOB.
bakrepuodaru. bone3nn pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuura yenoBeka (BUY) — Bo30yaurtens CIIN/a.



OOpaTtHast ~ TpaHCKpUIILUS, peBepTaza W uHTerpasa. IIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbnos, /1. 1. UBanosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tumnbel nutanusy», «Metabonuzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuii oOMen», «Xioporact», «Dorocunrtedyn, «Ctpoenue JJHK»,
«Ctpoenue u PpyHKIIMOHUpOBaHUE TeHa», «CUHTE3 Oeyikay, « 'eHeTUYeCKUl Koy,
«Bupyce», «bakrepuodarn», «CtpoeHune u xu3HeHHBIM mukn Bupyca CIIM/a,
oakrepuodaray, «Pemmukamus JHK».

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

Tema 5. PazMHoOxkeHHEe M HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiau SKU3HEHHBIM HUKI KiIeTku. MHTepdaza m MuToO3.
[Ipormecchl, mpotekaromue B uHTep(daze. Permkanus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunionaHBId WM TAlUIOWAHBIA ~ XPOMOCOMHBIE ~ HAaOOphl.  XpOMAaTHUIIBI.
[{uTosIOTHUECKHE OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

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

[Iporpammupyemas ru6enb KIETKH — alonTo3.

dopMbI pa3MHOKEHUS OPTaHU3MOB: Oecrosioe U nosnoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHMS: [JE€JEHUE HaJBO€, II0YKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpPraHW3MOB, €0 3HAYEHHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3sMHOXKEHHE, €T0 OTINYHUS OT OECIOJIOTO.

Meito3. Cragum Mmeito3a. Ilporiecchl, MpOUCXOIAIIME HAa CTaausX Meio3sa.
[ToBenenne xpomocom B wmeio3e. KpoccuHrosep. buomornueckuii cMbICIT H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa3oBaHUS TOJMOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH W sSMYHUKUA. OOpa3oBaHHME M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (ClepMaro30uj, SIULEKIEeTKa) — CIIepMaTOreHe3 U OBOTEHES.
Oco0eHHOCTH CTpOEHHUSI AWIEKIETOK W crepMaro3ougoB. OIMioa0TBOpEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtanbl SMOPHOHATBFHOTO PA3BUTHUSL Y TO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes3. lloctamOpuoHanbHOe pa3zBuTue. TUIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: MPSAMOE, HEMpAMOe (JIUYMHOUYHOE). BrnusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOr€HE3 BETKOBOTO PACTEHUA: CTPOCHUE
CEMEHU, CTAJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DopMbl pa3sMHOXKEHHSI OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BeretatuBHOEe pa3MHOXKEHHUE
pacteHuity, «JleneHue kieTku Oaktepuit», «CTpPOCHHE TOJIOBBIX KIETOK,
«Ctpoenne xpomocombl», «Kierounblid 1ukn», «Pemnmukanus JHK», «Mwuto3y,
«Meiosz», «IIpsmoe u HenpsAimoe pa3BUTHE», «['aMeToreHes y MiIEeKONUTAIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A».

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

JlaGopaTopHble M npakTHYecKue padoThi:

JlaGoparopnass pabora Ne 3. «Habmromenue MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacjieiCTBEHHOCTh U HK3MEHYMBOCTb OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3sutus reHeTuky. Poies nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU Te€HETHKH. Bkiaa poccuilckux M 3apyOeimHBIX
Y4CHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUA,
HUTOT€HETUYECKUM, MOJEKYISIPHO-TeHETHUEeCKU). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnnaenem.
MoHorubpuHOe CKpelMBaHUe. 3aKOH eauHO00pa3us THUOPUAOB TMEPBOTO
nokosieHus. [IpaBwio AOMUHUpOBaHUSA. 3aKOH pACIICIICHUS  IMPU3HAKOB.
I'mnioresa yucrotTel ramet. 11o1HOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpelmuMBaHHWe. 3aKOH  HE3aBHUCHUMOTO  HAcleIOBaHUS
npu3HakoB.  lluToreHerndeckre  OCHOBBI  JUTUOPHIHOTO  CKpEIIUBAHUA.
AHanm3upyroniee ckpemuBanue. Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIUBAHUS
JUTSI OTIPEICIICHHS TEHOTHIIA OCOOM.

CuernieHHOe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapylieHne cuemnieHus reHoB B pe3ysibTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIECTBEHHOCTH. | €eHETUUECKNE KapThI.



I'enetnka mosia. XpoMOCOMHOE ONpEAENEHUE MoJia. AYTOCOMBI U TOJIOBBIE
xpoMocombl. ['omoramMeTrHsle W reTreporaMeTHbie oOpraHu3Mmbl. HacnepoBanue
MPU3HAKOB, CIEIJICHHBIX C MOJOM.

N3menunBOCTh. BHibl ”3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACIICICTBEHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEpUCTHKA
MOU(DUKAIMOHHON U3MEHUYMBOCTU. BapuaimoHHbIN psijl U BapuallMOHHAS KPUBAs.
Hopma peakumu npuszHaka. KoJW4eCTBEHHBIE M KAYECTBEHHBIE MPU3HAKU U HUX
HopMa peakiuu. CBocTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnencrtBenHnasi, win TEHOTUNMHYECKAas, W3MEHYMBOCTh. KomOmHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukaruss MyTaiuii: reHHEbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpU4YuHbBI MyTaluid. MyTareHasie (haKkTophl.
3aKOH rOMOJIOTHYECKUX PsIIOB B HacliencTBeHHOM n3MenunBoctu H. . BaBunoga.

Buesnepnas HaciI€ACTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBbIE METOJIbl T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUECKUN, OJIU3HEIOBBIH, IIMTOTCHETHYCCKUM, OMOXUMUYECKUI,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOe ompeeIeHue reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M[IP-ananu3a. HacnencrtBenHnble 3a0oieBaHUs YeIOBEKa: TEHHbIE OO0JIE3HH,
00JIE3HH C HACIEACTBEHHOM MPEapacoioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue u reHepathBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hell. Meauko-reHeTH4ecKoe KOHCYJBTUPOBaHUE. 3HAUCHHE MEIUIUMHCKON
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH TEHETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. . BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE W €ro
LIATOT€HETUYECKAs] OCHOBA», «3aKOH pACIHICIUICHUS W €ro LUTOreHEeTHYeCcKas
OCHOBay», «3aKOH YHCTOTHI raMeT», «J{uruOpumaHOoe CKpeuuBaHue,
«uTomorudyeckue OCHOBBI JTUTUOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCTBUE AQJUICNIBHBIX T'€HOB», «l'€HeTHYecKue KapTbl PpPACTEHHU,
KUBOTHBIX U 4eJiOBeKa», «l'eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO ¢ mnosioMm», «Kapumotunel denoBeka W KUBOTHBIX», «Buabl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY, «HacmemoBanue pesyc-
dakropa», «I'eneTuka rpymni KpoBu», «MyTallmOHHAs U3MEHIUBOCThY.

O6opynoBaHue: MoOAEIU-aNIUIMKAIUA «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Henonnoe noMuHUpoBaHue», «JurubpuaHoe ckpemuBanuey», «llepexpect



XpOMOCOM», MHUKPOCKON M MuKpompenapar «Jpo3zodpuna» (Hopma, MyTauuu
(OpMBI KpBIIIBEB U OKpPACcKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPHUIAHOTO U
TUTHOPUAHOTO CKPEIIUBAHMS Y AP030(UIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoauPUKAITMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 Psifia U BApUALIMOHHON KPUBO».

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

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M IMPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALM.
Yuenne H. WM. BaBuioBa o0 1eHTpax NPOUCXOXKIACHUS KM  MHOTO00Opa3us
KyJbTYPHBIX pacTeHui. LIeHTphl MPOUCXOXKIEHUS AOMAIIHUX KUBOTHBIX. COpT,
nopoja, HTaMM.

CoBpeMeHHbIE METOIbI CeNeKInU. MacCoBbIi U MHIAUBUIYATbHbIN OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuaus. CKpenMBaHUE YHUCTBHIX JIMHHIM.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIWHT.
OtnanéHHas rulOpuauzanus U e¢ ycnexu. VICKycCTBeHHBIM MyTareHes W
NOJIyYEHUE TOJUIUIONAOB. JlOCTHIKEHHSI CEJNEeKUHWH PACTEHUM, KUBOTHBIX M
MUKpPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHass HMHXKEHEpUsS. Tarlbl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrennbix opranu3moB. KieTounas
uxeHepus. Kinertouneie KylnbTypbl. MUKpPOKIOHAJIBHOE PAa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUYeckue  mpoobmemsl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. BaBunos, M. B. Muuypun, I'. /I. Kapneuenko, M. O.
HBanoB.

Tabmumpelr 1 cxembl: kKapta «LleHTpbl TPOHUCXOXKIACHUS W MHOT00Opa3us
KYJBbTYPHBIX pacTeHU», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHuit», «OtnaneHHas ruopuauzamnus», «Padotel akagemuka M. @. MIBaHOBaY,
«ITomuammonaus», «OOBEKTHI OHOTeXHOJOTHHM», «KJIETOYHBICE KYIbTYpPHI H
KJIOHUpPOBaHHE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHuil, repdbapuit «CenbCKOX03IUCTBEHHBIC PACTCHUS .



JlabopaTopHble U IpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIEKLIHUH PACTCHUN U
KUBOTHBIX (ma CEJIEKIITUOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaToOpuIio
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIOLIUOHHASI OHOJIOTHSL.

[IpeanochIku BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIOIMOHHAS
TeOpusi U €€ MecTo B Ouosioruu. BriusiHue 3BOIIONMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa HBOMIONUHU. [laneoHToNOrMUEecKUe: TMOCIE0BATEIbHOCTD
MOSIBJICHUST BHUJIOB B MAJICOHTOJOTUYECKON JIETOMUCHU, TEPeXOoaHble (OPMEI.
buoreorpadudeckue: cxocTBo U paznuuue GpayH u GJIop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJCTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC,
pyIUMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIIMYECKHX MyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. Jlapeuna. Ilpeanochliku BO3HUKHOBEHUS
napBUHU3MA. JIBIDKYIIME CHUJIBI HBOJIIONMU BHUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXEHHUE TMPU OTPAHUYECHHOCTH PECYPCOB, HEOIpEIETICHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTD) n €€ OCHOBHBIE MTOJIOKEHHUS.

MuxkposaBosonus. [lomymnsiius kak eIMHNUIIa B W SBOJIIOIUH.

JIBkymue cuibl ((pakTophbl) SBOJIOIUMK BUAOB B NMpHUpoje. MyTallMOHHBINA
npoIecc M KOMOWHATHUBHAS W3MEHYHMBOCTh. [lomynsiMOHHBIE BOJHBI U Jpeiid
reHoB. M3onsius u Murpanms.

EctectBeHHbIi 0TOOp — HampaBisomuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB Kak pe3yabTaT dBoitonuu. [Ipumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop( 036l M UIHOATATITAIIHH.

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

MakpooaBomonusi. DPopMbl  dBOMIONUU:  (GUIETHYECKAs, JTUBEPTCHTHAs,
KOHBEpreHTHasl, mapasuienbHas. HeoOpaTuMocTh IBOIOIUH.

[IpoucxoxaeHue oT HecreUUaTu3upOBaHHBIX MpeakoB. [Iporpeccupyroias
crieruanu3anus. AJanTUBHAS paaralius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnuei, K. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.
Tabnuiibl u cxembl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3eMiiey», «3apOIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Popmbl  OOpsOBI  3a
cyliecTBoBaHue», «EctecTBeHHBI 0TOOp», «MHOroo06pasue CoOpToB pacTEHUN»,
«MHoroob6pasue IIOpOA  JKUBOTHBIXY, «Ilomyamum», «MyrtanuoHHas

U3MEHYUBOCTEY, «Apomopdosbly, «Mnnoamanramuuy», «OOmas gereHepanus,
«/IBmxkymme cunbel sBoiouuny, «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsuna», «bopsba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PA3OBAHUEY.

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPacCKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «[lpuMephl 3alUTHBIX TPUCIOCOOJIECHUMN Yy
KUBOTHBIX», MOJAeIb «OCHOBHBIC HAIpPaBJICHUS IBOJIIOIUNY, OOBEMHAS MOJIEIb
«CTpoeHHEe TOJIOBHOTO MO3Ta MO3BOHOUYHBIX).

buoreorpadguueckass kapra wMwupa, KoieKuus «DopMbl COXPAaHHOCTHU
MCKOMA€MbIX JKMBOTHBIX M pacTeHui», wmojaenb ammiukamusa «llepekpect
XpOMOCOM», BJaxHble TmpenapaTtel «Pa3Butue  Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «J/pozodunay (Hopma, MyTtanuu (GopMbl KPbLILEB H
OKpacKH TeJia).

JlaGopaTopHble M npakTHYecKue padoThi:

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

JlaGopatopnas pabora Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KM3HU Ha 3em.Jie.

JloHay4uHble TpPEACTABICHUS O 3apOXKICHUM >KM3HU. HayuHble Trunoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: a0uoreHe3 M MaHCHepMus. XUMHUYecKas
HBOMIOIUSI. AOHUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BoIIoNMK. HayanbHble 3Tamnbl
ouonornyeckoit 3Bonroruu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHME MPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLHUS.
®opMUpPOBaHUE OCHOBHBIX I'PYIIII )KUBBIX OPTAHU3MOB.

PazButre xxu3Hu Ha 3emuie 1o 3paMm u nepuojaM. Kartapxei. Apxeiickas u
nporepo3oiickas Hpbl. [laneo3oiickas spa U €€ NEpUOAbl: KEeMOPUICKHIA,
OPJAOBUKCKHM, CHITYPUUCKHN, JEBOHCKU, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3zo30ilickas 3pa U €€ Mepuobl: TPUACOBBIN, FOPCKUNA, METTOBOM.

Kaitno3olickass 52pa W e¢ mNepuoJbl: MaJI€OreHOBbIN, HEOTCHOBBIH,
AHTPONIOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TE€OJIOTMYECKUX NpoueccoB. OCHOBHBIE ATallb
ABOJIONMKM PACTUTEIBHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHHl u
KUBOTHBIX. [losIBIIEHME, paCcBET U BBIMUPAHUE IPYMIT )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MHpa Kak OTpaxkeHue HBOmonnH. OCHOBHBIE
CHUCTEMATUYECKHE TPYIITbl OPraHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIEHUN YeJIoBeKa. Meronsl u3ydyeHus aHTponoreHe3a. CxonacrtBa H
pa3yinuus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIOBEKA.

JBwxkymme  cuwibl  (hakTopbl) — aHTPOIOTEHE3A. HacnencteenHnas
U3MEHYMBOCTh W  €CTeCTBEHHBIH oTOOp. OOIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMIl TPY/1a, MBIIICHUE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU DBOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npsamoxoxsaumui, YesoBek HeaHIepTalbCKui, Yenosek
pasyMHbId. Haxoakw HCKOINaeMbIX OCTaTKOB, BpPEMsl CYIIIECTBOBaHUS, 00JaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpUaJbHAs),  MOHTOJIOUHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpeICTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabnuupe! U cxembl: «Bo3HukHOoBeHHe COIHEYHOU CUCTEMEBI», «Pa3BuTHe
opraHuyeckoro wmupa», «PacturenpHas KkieTtka», <« KuBOTHas  KJeTKay,
«IIpokapuotnueckas kietrka», «CoOBpeMEHHasi CUCTEMAa OPraHUYECKOTO MHPaAy,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHUS YEIOBEKAa M YEJIOBEKOOOPa3HBIX
0o0e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJlOBeKay», «JlpeBHeumue moan», «/peBHue monm», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeueckne paco».

O6opynoBaHue: mymsku - «[Ipoucxoxaenne — 4enoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KAaMEHHBIX OpYIWH TEePBOOBITHOTO dYelIOBeKa (KaMHHU-YOIITIEPHI,
pyOmma, ckpebna), TeOXpoHOJIOTHUYecKass Tabmuia, Koiekuus «Dopmel
COXPaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTCHUI).

JlaGopaTropHble M IpakTHYecKUe padoThI:

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



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

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3/iesibl SKOJIOTruU. MeToabl 3KOJIOTHYECKHUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢aktopel. Knaccudukanus skonoruueckux (HaKTopoB:
abuotuyeckue, OWMOTHYECKHME U aHTPONOreHHble. JlelcTBHE 3KOJOTMYECKHUX
(akTOpOB Ha OpPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOINU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEUCTBUIO  aOMOTHYECKHX  (PaKTOpPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopBhI. Buner  O6uotmyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepaius,
MYTyalau3M, KOMMEHCalu3M (KBapTHUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HayeHue OWMOTHMYECKUX B3aUMOJECUCTBUNA IJisi CYIIECTBOBAHUS
OpraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH monyysiquu. (OCHOBHBIE MOKa3aTENH
NOMYJIALIMK: YHCIEHHOCTb, IUIOTHOCTh, POYXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuKa 4uCcI€HHOCTH MOMYJISLUUN U €€ PEryJIsLUs.

JdeMoHcTpanum:

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

Tabmuuer u cxemsl: kapra «[Ipupoansie 30ubI 3emum», «Cpenbl oOUTaHUS
opranu3moBy», «®Doronepuoauzm», «llomynamun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMYJISAIUU UHPY30pUH-Ty(henbkuy, «Ilumessie nemnmy.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdornornyeckue 0cOOEHHOCTH PACTEHUH U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEycay.

[Tpaktuueckas pabora Ne 2. «[loacu€T MIOTHOCTH MOMYJSIIUNA PAa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBaf,
MpOCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Okonornyeckue cucrtembl (3kocucteMbl). Ilonarue o0 »s3Kkocucreme u
ouoreoneHosze. OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpoT BEIEeCTB U MOTOK PHEPTHHU B SKOCHCTEME.
Tpopuueckne (nuiieBble) YpPOBHU DSKOCUCTEMBI. [lumieBble LENW U CETH.
OcCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMBI: Ouomacca, MNPOAYKUHUSA. OKOJIOTHYECKUe
NUpamMuabl: MPOJYKUHMH, YHUCIEHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTh, CAMOpETyJIsiiius, pa3Butue. CyKieccusl.

[IpuponHble SKOCHCTEMBL. DKOCUCTEMBI 03€p M PeK. DKOCHUCTEMA XBOWHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOreHHbIE  HKOCUCTEMBIL.  ATPO’KOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe v X035UCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroilumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTNYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['paHuiibl, cocTaB U CTPyKTypa
ouocdepnl. XKuboe BemecTBo U ero ¢yHknuu. OcobeHHOCTH Ouochepnl Kak
r00aIbHOM 3KOocHCTeMBbl. J[MHamMHueckoe paBHOBecME M oOOpaTHasi CBs3b B
ouocdepe.

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

UYenoBeuecTBO B 6nochepe 3eMiin. AHTpOINOTeHHbIE U3MEHEHHs B Onocdepe.
['mo6anbHbIE KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI U YeJI0BEYECTBa. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycTounBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUSI TPUPOAHBIMU PECYpCaMU U HX HCHOJb30BaHuE. JlocTmxeHus
OMOJIOTUHY U OXpaHa MPUPOJIBIL.

JdeMoHcTpanum:

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

Tabmumpl u cxemsl: «llumeBsle menu», «buomneHO3: cocTaB M CTPYKTypay,
«IIpuponubsie coobmectBay, «llenmun nuTaHUs», «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOro  Jjeca», «buoneno3d Bomoema», «ArpoueHo3», «lIpumepHbie
AHTPOINIOT€HHBIC  BO3JCWCTBHUS Ha MNpPUPOAY», «BaxHelmme HCTOYHUKHU
3arpsA3HEHUs BO3/yXa M FPYHTOBBIX BoaA», «llouBa — BakHeillias cocTaBIsIOLIas
ouochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil d3dhdexT», «DakTopbl
pPaAMOaKTHBHOTO 3arps3HeHust Omocheprr», «OO0mas crpykrypa Omocheps»,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBI DdKpaH Ouochepsn,
«Kpyrosopot yriepona B 6nocdepe», «KpyroBopor azora B mpupoe».

O6opynoBaHue: Monenb-anIuIHKaIus « TunmuaHbie OMOIEHO3bI», TepOapuid
«PactutenpHble cO0O0IIECTBaY, KoJJIeKIuu «buorienosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKIIMM PpACTeHUH U
KUBOTHBIX, MPUHAMJIEKAIIME K Pa3HBIM KOJIOTMYECKUM TpYyIIaM OJHOrO BHUJA,



Kpacnas xuura Poccuiickoit ®enepauuu, n300pakeHusT OXpaHSIEMbIX BHJIOB
pacCTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOTPAMMEBI TIO
bBNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIETO
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBauBalTCs TpeOOBaHUS K pe3yJbTaTam
OCBOCHHUSI  OOYyYalOIUMUCS TPOrpaMM  CpeaHEro  oO0mero oOpa3oBaHUSs:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType IMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MNpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArOIUMUCS POCCUMCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, HalWyue MOTUBAIlMM K OOy4YeHUro OHOJIOTUH,
I[eJICHANIPABIIEHHOE PpAa3BUTHE BHYTPEHHHMX YOEKJIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAJAUIUN pa3BUTUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA I[IEHHOCTHO-CMBICIIOBBIMU yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYHE DSKOJIOTHYECKOrO  IMPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TITaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUA MpeaMeTa «buonorus» QOoCTUraloTca B
€IUHCTBE YYEOHOWM ¥ BOCHHUTATEIBHON JEATETBHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIHbTYPHBIMHU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, NMPHUHATHIMH B OOINECTBE MPaBWIAMH M HOPMaMu
MOBEJICHUS W CIHOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSA BHYTPEHHEHW TO3UIMU JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplIieMy MOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OEPE)KHOTO OTHOIICHUS K KYJIbTYPHOMY HACICIUIO |
TpaJIuIMsIM MHOTOHAalIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH CpeLe.

JIndHOCTHBIE pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buomorusy»
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YUYAFOITUXCS PYKOBOIACTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEH TO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpMEHTAlM{, TO3UTUBHBIX  BHYTPEHHUX  YOCXKIACHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIECTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOIIECCE Pealnu3aluid OCHOBHBIX HANPABICHUMN
BOCIIUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00y4YaIOIerocs Kak akKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKON JAEATEIBHOCTH NPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €¢;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TIOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, T[I03HABATEJIBHBIX U HCCJIEJAOBATEIbCKUX 3a/lad, YBaXKUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTECPCKOM JIEATEIHHOCTH;

2) NIaTPHOTHYECKOTO0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH pOCCUHCKOU IPa)XI1aHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU TMEPE
Ponunou, ropmoctu 3a cBOM Kpaul, cBOO PomnHy, CBOM S3BIK W KYJIBTYDY,
IPOIIJIOE ¥ HACTOSIIEE MHOMOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX YYCHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWW, TMOHUMAHUS 3HAYCHHs] OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeKIECHHOCTh, TOTOBHOCTh K CIyXEHHIO M 3ammurte (OTedyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyJH0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HAaHUE NYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAYyIIEro;

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

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOYas 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUM;



MMOHMMAaHHE SMOILIMOHAIBHOTO BO3JIEUCTBUS KUBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAU€CTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJIbTYPbI 30POBbsl H
IMOIMOHATBLHOTO 0JIATOTOTyYHsA:

NOHUMAHWE W pealu3alus 3J0pOBOTOo U Oe3omacHOro obpasza >KHU3HU
(3mopoBo€e  mUTaHUE, COOJIIOJIGHME TUTMEHMYECKHX MpPaBWI M HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUM U OTABIXA, peryisipHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEeHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBUJI HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30IaCHOT0 MOBEJACHUS B CUTYALIUSIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFO/ICH;

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

6) TPy/10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0I00ue;
TOTOBHOCTh K aKTUBHOM JIESATEIBHOCTH TEXHOJIOTUYECKOW M COIMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO

BBITIOJTHSTH TAaKYIO JI€ATEITbHOCTD;

UHTEPEC K pa3iuyHbIM cepaM MpoPecCHOHAIBHON AESTENIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U peasu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KWU3HU Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYECKON KYyJIbTYphl: TMPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYMIKOB UM OIIGHKM WX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KAIOIIEH CPEBI;

OCO3HaHHE TJI00aJBPHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM W TMyTeld uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HW3YYEHUH OHUOIOTHHU
3HaHWSI W YMEHUS TpU pEHIeHUH TMpoOJeM, CBA3aHHBIX C PpalMOHATBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HAIMPaBJICHHBIX HA COXpPAaHEHHE PABHOBECHUS B DJKOCHCTEMaX, OXpaHy BHUJIOB,
aKocHuCcTEeM, Orocdepsl);



AKTUBHOE HENPUATHUE JEUCTBUM, MPUHOCIUIUX BpEd  OKPYXkKarolen
MPUPOAHOU Cpele, YMEHHE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHCTBUIN U MIPEIOTBPAIIATh HX;

HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, SKOJOTUIECKON KYIBTYPHI,
OTIbITa JEATEITLHOCTH AKOJIOTHICCKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTHUYECKON NEATCILHOCTH IKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPHI KaK CpeICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIbBMH M TIO3HAHUS MUPA;

NOHUMaHHUE cCrenupuKu OHOJIOTMM KaK HayKd, OCO3HaHUs e¢ pPOJu B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYXKAIOIIeM MHPE KaK O CJIMHCTBE NPHPOJBI, YEIOBEKa W
oOIecTBa, B IMO3HAHMHM MPHUPOJIHBIX 3aKOHOMEPHOCTECH W pEHICHUU MpodieM
COXpaHEHUS TPUPOJIHOIO PABHOBECHUS,

yOEXKICHHOCTh B 3HAYMMOCTH OHMOJIOTHUU Ui COBPEMEHHOM IMBHIM3AINN:
oOecrieyeHus: HOBOTO YPOBHS Pa3BUTHUS MEIUIMHBI, CO3[aHUE TEPCIIEKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX  pelIaThb PEeCcypCHble  MpPOOJIeMbl  Pa3BUTHUSA
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJA U3 TI00aTBHBIX AKOJIOTHYECKUX MPOOIieM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHATHHOMY
UCIIOJIb30BAHUIO TPUPOTHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTUYECKUX 3HAHUU B IENSIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOW TPaMOTHOCTH OOydYaromuxcs, GopMupyemMoit
MIPY U3y4YEeHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB MMO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydYaeMble 3HAHUS i1 aHaIu3a W
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM HM3MEHEHHH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB
MMEIOIINXCS JAHHBIX C IENTbI0 TIOYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCTOJIB30BaTh OWOJIOTMYECKHE 3HAHUS IS
pemIeHus Mpo0JIeM B peaTbHBIX JKU3HEHHBIX CUTYAIUSX;

OCO3HAHHE IIEHHOCTH HAYYHOW IEeATEILHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOCKTHYIO W UCCIIE0BATEIBCKYIO IS TEIIbHOCTh WHANBUTYaIbHO U B TPYIIIIE;



FOTOBHOCTh M CHOCOOHOCTb K  HENPEPBIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU MO OWOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIEe pe3yiabTaThl OCBOEHHsI ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (HOPMHUPOBAHMUS MHUPOBO33PEHUS OOYHAIOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKarolue
LEJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJI0OB TMO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEpIus, SBJICHHUE, MPOILECC,
cUCTeMa, Hay4yHbIM (pakT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UcclieloBaHue,  HaONIOJIeHWe,  HM3MEpPEHUE,  OSKCIEPUMEHT U JIPYTuXx),
yHUBEpCAJIbHbIE Yy4eOHbIe JeWcTBUS (IMO3HABAaTENbHbIE, KOMMYHHUKATHUBHBIE,

PETYIISITUBHBIE), o0ecreunBaroIne dbopmupoBaHue GyHKIIMOHAIBHOU
IPaMOTHOCTH UM  COIMAJIbHOM KOMIIETEHLIUH OOYy4YaroIIMXCsA, CIHOCOOHOCTH
oOyyaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCajbHbIC Yy4YCOHBIC JCHCTBUS B
MO3HABATEIBHOM U COLMATIBLHOM MPaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHETro OOIIero
00pa30BaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHUBepPCAJIbHBIMHU yueOHbIMH NMO3HABATEIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJNHPOBATH U AKTyalIH3UpOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMSI, KiIacCUpUKaIUKA, 0000IIECHNUS), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUN (BBIICTATHh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU MTOHSATHSIMU);

OTpEeNeNsITh LETU JEeATeTbHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThl IEATEILHOCTH C MOCTAaBICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS I 00bsICHEHUS (DaKTOB U SIBIICHUM
YKUBOW IIPUPOJIBI,

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS] B PacCMaTPHUBACMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSTh  CXEMHO-MOJENBbHBIE  CpEICTBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHWH B M3y4aeMbIX OMOJIIOTMUECKHX OOBEKTax, a



TakKe  TPOTUBOPEUMH  pa3HOTO  pOAQ,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatbiBaTh IJIAH PELICHUS] MPOOJIEMBbl C YYETOM aHajiu3a HUMEIOLIUXCS
MaTepHATBHBIX K HEMAaTepUATbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEATBHOTO,
BHUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEATUBHOE MBIIUICHHUE ITPU PEIICHUN KU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEILCKOW M TPOCKTHOM JICSITEILHOCTH,
HaBbIKAMU  pa3pelieHHsl MpoOJieM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MTPAKTUICCKUX 3aa4, IPUMEHCHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUIBI JACATCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAaHMS, €r0 HMHTEPIPETAMK, PEOOPa30BaHUI0O W IMPUMEHEHUIO B Y4YEOHBIX
CUTYaIlUsSX, B TOM YHUCJIC PU CO3JaHUU YUYCOHBIX U COIUATBHBIX TPOCKTOB;

(dbopMHpOBaATh HAYYHBIH THI MBIIUICHHUS, BIaJCTh HAYYHOU TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSAMH U METOJIAMU;

CTaBUTh M (HOpPMYIHpPOBATh COOCTBEHHBIC 3a7adud B 00Opa3oBaTEeIbHON
JESTELHOCTH U )KU3HCHHBIX CUTYAIIUAX;

BBISIBIIATH TIPUYUHHO-CJICJCTBEHHBIC CBSI3M W aKTyaJM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €¢ PpEIICHHs, HaXOJWTh apryMEHTHhI I JO0Ka3aTelhCTBa
CBOMX YTBEP)KIICHUH, 33/1aBaTh MMapaMeTPhl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh IOJYYCHHBIE B XOJIE€ PEIICHUS 3aJadyd  Pe3yiIbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MCHCHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh IPUOOPETECHHBIN OIIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIA TMOUCK TEpPeHOca CPEJCTB U CIOCOOOB
JEeHCTBUS B TPO(ECCHOHATBHYIO CPEy;

YMETh TIEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MIPEAMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMyCKAIONINE aJTbTePHATUBHBIC PEIICHHUS.

3) pa6oTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX WHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMsl, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHYECKHX CIIOBApSAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATM3UPOBATh



WH(OPMAITUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHS, KPUTUICCKU OIICHUBATH
€¢ JOCTOBEPHOCTh U HETPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpPHOOPETaTh OMNBIT HCIOJIL30BaHKUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIB30BaHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalIbHYIO  (OpMy  TpeACTaBICHUS
Oouonornyeckoit nHbopmaruu (CXxembl, TpauKy, JUaArpaMMBbl, TaOJIUIIBI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3bIK B KauyeCcTBE CpeJACTBa TMpu paboTe ¢
Ouojornyeckoil MHPOpMAIMEH: TMPUMCHATh XUMHUYECKHE, (U3HUYCCKUE W
MaTeMaTHYeCKUe 3HAKH W CHUMBOJIBI, (opMyIbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPECTBA
HaTJISITHOCTH;

BJaJCTh  HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIeHCTBUSIMH

1) o01menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BceX chepax )KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTENHHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIIMHA JPYTHUX YYaCTHUKOB
JMAIoTa WK JUCKYCCHN);

pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOaMu OOIIEHUST W B3aMMOJICHCTBUSA, TTOHUMATH
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh 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 MPEUMYIECTBA KOMAHAHOW W WHIAMBUIAYaTbHON
paboThI IPH peNIeHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOICHCTBUS TIPH PEIICHUHN Y4eOHOW 3a/1a4u;

BBIOHMpATh TEMATUKy W METOJbl COBMECTHBIX JEHUCTBHUU C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)JI0T0 YiIeHa KOJJICKTHBA,



IIPUHUMATh  LEIM  COBMECTHOM  JEATENIBHOCTH, OpraHU30BbIBaTH U
KOOPJAWHHUPOBATh JCHUCTBUSA MO €€ JOCTHKEHHIO: COCTaBJIATHh IUUIAH JICHCTBUM,
pacupenensaTh poiM € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pe3YJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEro BKJIAJa JIH



IIPUHAMATh MOTHBBI M apryMEHTBl JpPYTrUX IIPU aHAJIU3€ pPEe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceOs U IPyTrUX:

MPUHUMATh ce0s1, IOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTMX @PU aHalIu3€ pe3yJbTaToOB
NEATEIbHOCTH;

IPU3HABATH CBOC MPABO U IIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eaoBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamMera «buonorus»
Hay4HbIC 3HAHUWS, YMECHHS U CIOCOOBI JEHCTBUI TIO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO MOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTYyallUsX, a TaKKe B PealbHBIX
KU3HEHHBIX CHUTYyallMsAX, CBA3aHHBIX ¢ Owosorueii. B mporpamme mnpenmeTHbIC
pe3yabTaThl IPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce IOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHMS, O BKIAJE POCCHUMCKUX U
3apyOCKHBIX YUCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS KU3HEHHBIX 3a/1ad4;

YMEHHE PaCKpBhIBaTh COJIEpKaHUE OWOJIOTHYECKUX TEPMUHOB M TOHSTHMA:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEHIECTB W MpeBpalleHHe
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslUs), YPOBHEBAs OpraHU3alMsl >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAeHUE (PENPOTYKIHS), HACIEICTBEHHOCTh, U3MEHYMUBOCTb, POCT U
pa3BUTHE;

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

yYMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHWS B OMOJIOTHN: HAOIIOICHHUE U
OMHUCAHUE KUBBIX CUCTEM, IMPOLECCOB U SBJICHUH, OpraHu3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3BI, BBISIBIICHHE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX



pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIIECTB M MPEBpALIECHUs SHEPTHHM B KIETKe, (OTOCHMHTE3a,
IJIACTUYECKOI0 W 3HEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, Pa3MHOXKCHHUS, WHIWBHIYAJIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHSTH IMOJTYYEHHBIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKUX
NPOIIECCOB U SIBJICHUM, JIJI TIPUHATHS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEJIbl0 oOecneyeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370pPOBbS
OKPY’KAIOIIUX JIIOJIeH, COOJIIOJICHHUSI HOPM T'PaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH
NPUPOJHON Cpele, MOHMMaHUuE HEOOXOJMMOCTH WCIOJIB30BaHUS JIOCTIIKEHUN
COBPEMEHHOM ouoJoruu U OMOTEXHOJIOTUH TUTST paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh DJJICMCHTApHbIC TEGHETHYCCKHME 3aJlayd  Ha MOHO- W
JUTHOPHUIHOE CKpEIIMBaHUEe, CIICTUICHHOE HACIICIOBAHHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JTAOOPATOPHBIE M MpaKTHUYECKHe paboThl, COOJIIONATH
paBuia mpu pabore ¢ yueOHBIM U JJa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKJIIOYAIONIYI0 TIICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOW MH(pOpPMAINK, HAYIHO-TIOMYJISIPHBIC
MaTepHalbl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOICHUS,
000011as1 OMONIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJIBKUX HMCTOYHUKOB, TPaMOTHO
MCITIOJIb30BaTh OHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 11
Klacce NOHKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUW O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYIHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yYCHBIX-OMOJIOTOB B pa3BuTHE Ouomornu, (yHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJIEPKAHHE OMOJOTHMYECKHX TEPMUHOB W TOHSTHH:
BU/I, TOMYJSLUSI, TEHOPOH, SBOIIOLHNS, ABMKYIIUNE CUIIBI ((DaKTOPBHI) IBOJIOIUH,
MPUCIIOCOOJIECHHOCTh OPraHU3MOB, BU1I000pa30BaHKE, HIKOJIOTUUECKUE PaKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, pEIAYyLIEHTHI, I[eMH MUTaHUsI,
AKOJIOTHYECKasi MupaMuaa, OuoreoneHos, ouocdepa;

yMEHHE W3JIaraTh OHOJOTHYECKHe TEeOpHH (IPBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBOJIONMHN), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxonactea K. M. Bbapa, uepenoBaHusi INIaBHBIX HAIpaBICHUN U
nyteit spomoruu A. H. CeepiioBa, yuenust o 6uochepe B. U. Bepnasackoro),
OTIPEESIISITh TPAHUIIBI KX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMU HAYYHOT'O MO3HAHMS B OMOJIOTUU: HAOIIO/IEHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allvds W IPOBEICHUC
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJABW)KCHHE  THITOTE3HI, BEISIBJICHUE
3aBUCUMOCTH MEXYy HCCICTyEMbIMH BEIMYMHAMH, OOBSICHCHHE TOJYyYCHHBIX
PE3YJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHSTHHA, TCOPUNW W 3aKOHOB, YMCHHE
JIeaTh BHIBOABI HA OCHOBAHHUH TOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC TPU3HAKKA CTPOCHUS OHOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOIYJSIHMK, MPOJYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICJCTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUS, MPUCITIOCOOTICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPraHM3MBI, IEpeHOCa
BEIIECTB M TOTOKAa HSHEPrUM B HKOCHUCTEMAaX, AHTPONOTEHHBIX W3MEHEHUW B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOTr€OXMMHYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHBbIE 3HAHUS ISl OOBICHEHUS] OMOJOTUYECKUX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJbl0 oOecredyeHus 0e30MacHOCTH CBOETO 370POBbSI M 3J0POBBSA
OKPYXAIOIIUX JII0/ICH, COOI0/IEHNS HOPM TPaMOTHOTO MOBEICHUS B OKPY KaroIIei
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOIMMOCTH MCIOJIBb30BaHUS JOCTHMIXKEHUN
COBPEMEHHOW OMOJIOTUH IS pallMOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
MEPEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (MU MUTAHUS );

YMEHHE BBIMONHITh JTA0OPATOPHBIE W MpaKTUYeCKue paboThl, COOIIOIATH
mpaBmiIa mpu padboTe ¢ ydeOHBIM U JTa00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh U HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOW MH(pOPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepuaybl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONOrnYecKy0 HHGOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

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



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

11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mn Konrpoabsnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! BOMIOLHONHAS GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Oprau3Mel i OKpyaioutas cpesa ° https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01ecTBa 1 9KOJIOTUUECKUE CUCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesbHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA KUBOM TTPUPOIBI.
[IpakTnueckas padora Ne 1
2 «Hcnonb3oBaHue pa3IMyHbIX 1 0.5 bubmorera [JOK
P ' https://m.eds00.ru/863e6122
METO/IOB IIPU U3Y4EHUU
OMOJOTHYECKUX O0BEKTOB
buonornueckue cucTemsl, MPOLECCHI bubnuorexa [JOK
3 1
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
(dhepMeHTOB (Ha MpUMepe aMuUIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
! YriteBojet. JiumeE L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientosbie knenotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
kietku. Kinerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenoctHas ;xuBast
cucremMa
CrtpoeHnune s3yKapuoTUYECKON KIIETKH.
JlaboparopHas padota Ne 2
«3yueHne cTpoeHUs KIIETOK bubnnorexa [JOK
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)
bu6mmoreka [JOK
12 OOMEH BeIECTS WM METAGOMI3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. Xemocuires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTkd. MuTto3. JIJaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancmsiuus — GrocnnTes beria https://m.edsoo0.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
20 Meitos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE TIOJIOBBIX
kjeTok. OmIo10TBOpEHHE.
JlabopaTtopnast padota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHune cTpoeHus OJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U U3MEHYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MpU3HAKOB. MOHOTHOpHUTHOE bubmorexa LHOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpElMBaHuE. 3aKOH
25 fesaBHI?:Hf/[oro Har::JIHel,HOBaHI/I}I Bubmorexa IIOK
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
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

NsmenuuBocts. HenaciencrBennas
M3MEHYUBOCTh. JlaboparopHas

28 pabota Ne 6. Mzyuenue 1 05 bubmmoreka [JOK
MO (UKATUOHHON N3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHNUE BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "3MEHYHUBOCTb.
29 JlabopaTtopnast pabota No 7. 1 05 bubnuorexa [JOK
«AHanmm3 MyTanui y 1po30Quiiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIpEnapaTax»
bu6mmoreka [IOK
30 Peneriica ueropexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO
31 teMme «HaciaeqcTBEHHOCTE 1 1
W3MEHUYUBOCTh OPTaHU3MOB
bu6mmoreka [JOK
32 Ceneiua kak Hayka u npouece 1 https://m.edsoo.ru/863e9214
33 MeTobl 1 JOCTHXKEHUS CETICKIIUHT 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buoTtexHo0THs Kak OTpacib 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 Konrpoabubie | IlpakTHnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS K METOJIBI €€ N3YUCHUS 1 bubmorexa HOK
1 g 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
CTCCTBCHIbIT OTOOP 1 €O GOpMEI https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOIEHHOCTH OPTaHM3Ma U ¢
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

Ucropust xxu3Hu Ha 3emiie 1 METOIbl

10 .
e¢ U3Y4YCHHUS
11 ['mnoTe3bl MPOUCXOKIACHUS KUZHH bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIie O PpaM U bubnuorexa [JOK
epuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATarbl BOIIOIUN
PacTUTEIHHOTO M )KUBOTHOTO MHUpa.
[IpakTuueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3yueHne HCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacCTeHHI W KHBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpemeHHas cuctema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIoBeKa (aHTPOIIOTEHES) httos://m.edsoo.ru/863eac2c
16 JBwxyimue cuitbl (hakTopsl) bubnuoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bubnnorexa [JOK
aJanTalyy 4eJIoBEKa https://m.edsoo.ru/863eaea?2
PesepBHrlit ypok. O6001IEHHE 10
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMIie»
20 DKOJIOTHs KaK HayKa
21 Cpenbl 0OuTaHUS U YKOJIOTUYECKUE bu6nmoreka [JOK



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

(baxTopsI

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

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

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbBIX MECT 0.5
https://m.edsoo0.ru/863eb10e
oburtanusy. Jlaboparopuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa
bubmmoreka [{OK
23 b
HOTHHECKHE (aKTOEI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiun. [paktuueckas padota
24 Ne 2 «Iloacu€T nI0THOCTH 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.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocuctem. Cykieccus
28 [IpupoaHBIE 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
JKOCHUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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



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

32 UYenoseuecTBo B Ouocdepe 3emaun 1
33 CocytecTBoBaHUE MPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011ecTBa 1 SKOJIOTHISCKUC 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25
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https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE

OBECIHHEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uosorus, 10 xnace/ Cuorinazos B.U., Aradonosa U.b.,
3axaposa E.T.,O0mecTBo ¢ OrpaHUuYE€HHON OTBETCTBEHHOCTHIO «/IPODAy;
AKIIMOHEPHOE 00111eCTBO

«M3narenbcTBO «IIpocBemenune

* buosorusi. O6mas 6uosorusi, 11 kmacc/ Cuornazos B.U., Aradponosa U.b.,
3axapoBa E.T.,O0mecTBo ¢ orpaHH4eHHON OTBETCTBEHHOCTHIO «J[PODAy;
AKIIMOHEPHOE 00IIEeCTBO

«M3narenbctBO «IIpocBemenuey

METOJJUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Meroaudeckue mocoOust st YIUTENs; TUAAKTHYECKIE MaTepUaIbl ISl YPOKOB.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChI

CETUUHTEPHET

1. https://myschool.edu.ru/
2. https://resh.edu.ru/

3. bubmuoreka I{OK https://m.edsoo.ru/
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