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MMOACHUTEJIbHAS 3AIINCKA

[Tpu pazpaboTke mporpamMMbl 1Mo OMOJIOTMH TEOPETHUECKYIO OCHOBY JJISl ONPEICNCHHsSI MOIX0A0B K
dbopmMHpOBaHHIO COAepKaHUS y4deOHOro mpeamera «bBHOJOTHS» COCTaBMIM: KOHIENTYyaJbHBIC
nonoxxeHnuss ®I'OC COO o B3anM0o0OYyCIOBICHHOCTH IIEJICH, COepKaHMs, PE3yJIbTaTOB O0yUYCHUs U
TpeOOBaHUN K YPOBHIO TOJTOTOBKM BBITYCKHHKOB, TOJOXKEHUS 00 OOIIMX IeNiX U MPHUHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeaHero odiero oopazoBanus B Poccuiickoit
®enepanyn, a TakKe NOJIOKEHUS O cenudurke Onoaoruu, e€ 3HAYCHUN B MIO3HAHUH JKUBOU MPUPOJIBI
u o0ecredyeHrur CYIIECTBOBaHUS 4YelloBeueckoro oobmiectBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI MO0 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruwm maéT MPEICTaBICHHE O MemsX, 00 oOmel crTparernn OO0y4YeHUS,
BOCIIUTAHMS U Pa3BUTUSL OOYYAIOUIMXCS CPeACTBaMHU ydyeOHOro mpeamera «buomorusy, onpenenser
00s13aTeIbHOE TMPEAMETHOE COJEp’KaHUE, €ro CTPYKTYpYy, paclpeaesieHHe MO pasfeiaM M TeMaMm,
PEKOMEHIYEMYIO MOCIIEIOBATEILHOCTh U3YYeHHsI yUeOHOro MarepHaia ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTeIbHOrO IPOILECcca, BO3PACTHBIX OCOOCHHOCTEH
00yJaroIuXCs.

B mporpamme mo OuoiOruM TakXKe YUUTHIBAIOTCS TpPeOOBAHMS K IUIAHUPYEMBIM JHUYHOCTHBIM,
METamnpeIMETHBIM M MPEAMETHBIM pe3ylibTataM o0y4deHHs B (POPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON JEATEIIbHOCTH/y4eOHBIX IEHCTBHI 00YyJaIOMIMXCS 110 OCBOCHUIO COJCPKAHUS
OMOJIOTHYECKOTO 00pa30BaAHUSI.

B nporpamme mno Ouomorum (10-11 xmaccel, 0a30BbIi ypOBEHb) pealM30BaH MPUHLUI
MIPEEeMCTBEHHOCTH B M3YYEHUU OMOJIOTHH, Ollarojgaps 4emy B HEl MpOCMaTpUBAETCs HANpaBIEHHOCTH
Ha pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OPHEHTALUN JIMYHOCTH, SKOJIOIMYECKOIO MBIIIEHUS, IPEICTAaBICHUM O 310pOBOM
oOpasze KH3HU U OEpeHBIM OTHOILIEHHEM K OKpYyXKarouieil mpuponHoil cpexe. [lostomy Hapsny c
M3Y4YEeHHEM O00IeOMOIOTHYECKIX TEOPHid, a TAK)Ke 3HAHUI O CTPOCHUU >KUBBIX CHCTEM Pa3HOT0 paHra
U CYHIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOLECCOB B IporpamMMme MO OHUOJIOTMM YIAEIEHO
BHHUMaHUE MCIOJIb30BAaHUIO MOTYYEHHBIX 3HAHUN B MIOBCEHEBHOM U3HU JJISl PELICHUS TPUKIAIHBIX
3aJay, B TOM YUCIIe: NPOQHIAKTUKN HACIEeICTBEHHbBIX 3a00JI€BaHUI 4eJI0BEKa, MEIMKO-TEeHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOIMYECKH L€1ecO00pa3HOro TMOBEIEHUs B OKpYXarolen
IIPUPOJHOM Cpelle, aHalIW3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEIOBEKAa Ha COCTOSHHE
MPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJICHHE BHUMAaHMs K MPUKIAIHONW HAIpPaBIEHHOCTU
ydueOHoro mpeamera «buosOTHA» TPOAUKTOBAHO HEOOXOJUMOCTHIO OOECIEUEHUs] YCIOBHM s
peleHusl OAHOM M3 aKTyaJbHBIX 3a7ay IIKOJBHOTO OHOJOTMYECKOro o00pa3oBaHus, KOTOpas
npeanonaraer (GpopMHpOBaHHE Yy OOyYaromUXCS CIIOCOOHOCTH aJalTHPOBAaTBCS K H3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonorust Ha ypoBHe cpeaHero oouiero o0pa3oBaHus 3aHMMaeT BaxHoe MecTo. OHa obecrieunBaeT
¢dbopmupoBaHUe y 00yJaromuxcs MpeACcTaBIeHU 0 Hay4HOH KapTHHE MHpa, pacuIupseT U o0o0IaeT
3HAHUA O JKUBOHM IPUPOJE, €€ OTIIMUYUTENBHBIX NPU3HAKAX — YPOBHEBOM OpraHU3alliy U DBOJIIOLMH,
CO3/1aéT YCJIOBMS JUIsl: TO3HAHUS 3aKOHOB JKMBOM MNpUpPOAbl, (OpMHUpPOBaHUS (YHKIIMOHATHHON
IrPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe3omacHOro oOpa3a KHM3HHU, SKOJIOTHYECKOrO MBIIUICHHUS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW IIPUPOJIE U YETOBEKY.

Bonbmioe 3naueHne GMOIOTHUA UMEET TaKkKe JJIsl pelleHUs] BOCIUTATENbHBIX U Pa3BUBAIONINX 337124
cpenHero obmiero oOpa3oBaHMs, COIMATU3ANNK OOydaromuxcs. M3ydeHue O6uonoruu odecrneunBacT
ycioBuss Uig  (pOpMHpOBaHUS HMHTEJUIEKTYaJIbHBIX, KOMMYHHMKAIIMOHHBIX W HWH(GOPMAIMOHHBIX
HaBBIKOB, JCTETHYECKOH KyJIbTYpbI, CIIOCOOCTBYET MHTErpaliu OHOJOTMYECKUX 3HAHUH C
NPEJCTaBICHUAMU M3 JAPYIMX Y4eOHBIX IMPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMHHU U Teorpaduu.
Hazpannble monoxeHus 0 npegHazHaueHnyu ydyeOHoro npeamera «bruosiorus» cocTaBuiIl OCHOBY JJIS
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oTlpesieNieHUs] TOIXOJO0B K OTOOpPY M CTPYKTYPUPOBAaHUIO €ro COJIEp)KaHUs, NPEICTaBICHHOTO B
porpamMme o 6HoJIoTHH.

OTt60p conmepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIUI
KYJIBTYPOCOOOPA3HOI0 MOJAX0/a, B COOTBETCTBUU C KOTOPHIM 00YYarOIIUecs TOJKHBI OCBOUTH 3HAHMS
U YMEHUs, 3HAaUUMBbIe JUIs1 (OPMUPOBaHUS OOIICH KyJIbTYpbI, ONPEICNISIONINE aJeKBaTHOE TOBEICHNE
YelloBeKa B OKPYXKAIOMIEH MPUPOAHOH cpene, BOCTPEOOBAHHBIC B IOBCEAHEBHOW JKH3HU U
npakTUYeckoi nestenbHOCTH. Ocoboe MecTo B 3TOM CHCTeMe 3HAHMK 3aHUMAIOT 3JIEMEHTHI
COJIep>KaHusl, KOTOpbIE CIy>KaT OCHOBOM Ui (OPMUPOBAHUSA TMPEACTABICHUN O COBPEMEHHON
€CTECTBEHHO-HAYYHOM KapTUHE MHpPa M LIEHHOCTHBIX OPUEHTAIMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHU3aluy OMOJIOTHYECKOro 00pa3oBaHusl.

CrpyKTypHpOBaHHE COEpKaHMsl y4eOHOrO MaTepraia B MporpaMMe 1Mo OHOJIOTHU OCYIIECTBICHO C
y4€TOM MPUOPUTETHOTO 3HAUCHHUS 3HAHUNA 00 OTIMUYUTENBHBIX OCOOEHHOCTAX KUBOW MPHUPOABI, O €€
YpOBHEBOI1 OpraHu3aii ¥ 3BOJIOLUU. B COOTBETCTBMM C 3TUM B CTPYKType y4yeOHOro npeamera
«buonorus» BbIIENEHBI CIENYIOIIME COJAEpXKaTelbHble JUHUM: «buonorus kak Hayka. Metozsl
HAy4YHOTO TO3HaHUs», «Kierka kak Ouonormyeckas cucrema», «OpraHumsM Kak OHOJOTHYECKas
cucrema», «CucrtemMa U MHOrooOpasve OpPraHHUYECKOro MHpay, «IBOJIOLHMS KUBOW MPUPOJIBIY,
«IKOCUCTEMBI M IPUCYITUE UM 3aKOHOMEPHOCTH.

[lenb u3yuenus: yuebHoro npeamera «buosaorus» Ha 6a30BOM ypoBHE — OBJIaJIeHUE 00Yy4alOIIUMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHW3alliil JKUBBIX CHCTEM pa3HOTO paHra |
nproOpeTeHne YMEHHUI UCIOBb30BaTh 3T 3HAHUS ISl TPAMOTHBIX JCHCTBHI B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOABI M PEHICHUS] PA3TIMYHBIX KU3HEHHBIX MPOOIEM.

JlocTrxkenne el u3ydeHus yaeOHoro npeaMera «buosorus» Ha 0a30BOM YpOBHE 00€CIICUMBACTCS
pEILIEHNEM CIIENYIOIINX 3aau:

- OCBOCHHE OOYYaIOUIUMHCS CHUCTEMBl 3HAHUW O OMOJOTHMYECKUX TEOpUSX, YUYCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBHIIaX, CIYXKaIIUuX OCHOBOU Juis (pOopMHUpOBaHUS MPEACTaBICHUN O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu U
0COOEHHOCTSIX KHBBIX CHUCTEM pAa3HOTO YPOBHS OpraHW3allMH, BBIIAIONIMXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIE€0BAHUSX B OMOJIOTHH;

- (popmupoBaHue y 00ydaromuxcs Mo3HaBaTeNbHbIX, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
B MPOIIECCEe aHAJIN3A JAHHBIX O MYTAX Pa3BUTHs B OMOJIOTMU HAay4YHBIX B3IVISJIOB, UAEH M MOIXOA0B K
M3YYEHHUIO )KUBBIX CUCTEM PA3HOT'O YPOBHSI OpraHU3aLUu;

- CTaHOBJICHHE Y 00yUaromuxcs o01en KyiabTypbl, QYHKIMOHAIBHON rpaMOTHOCTH, Pa3BUTUE YMEHUMN
OOBSICHATh U OLIEHUBATh SIBICHUS OKPYXKAIOIIEro MHUpPA >KUBOW MPHUPOJBl HA OCHOBAaHWU 3HAHUH U
OTIBITA, MOJYYEHHBIX NTPH U3Y4YEHUH OHUOJIOTHH;

- (opmupoBaHure y OOy4YalOIIMXCSl YMEHHM WUTIOCTPUPOBATh 3HAUE€HHWE OMOJIOTMUYECKHUX 3HAHWN B
MIPaKTUYECKON JEeSATEIIbHOCTH YEJIOBEKa, PAa3BUTHM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHA U
arpoOMOTEXHOJIOTHiA;

- BOCHHMTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIIO3HAHMS YEJIOBEKOM KMBOW HPUPOBI,
HE0OXOIMMOCTH OEpe’KHOT0 OTHOLIEHHS K HeH, COONIOACHMSI 3TUUYECKUX HOPM IpPH IPOBEICHHUU
OMOJIOTrMYECKHUX UCCIIEIOBAHUM;

- OCO3HAHHE IEHHOCTH OMOJOTMYECKUX 3HAHUH JJIS MOBBIIIEHUS YPOBHS JKOJIOTUYECKOH KYIbTYpBHI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

- IPUMEHEHHE MPUOOPETEHHBIX 3HAHUNM U YMEHUI B MMOBCEJHEBHOM JKU3HM JUIS OLEHKU MOCIeICTBUN
CBOEH JIESITETbHOCTH MO OTHOILEHUIO K OKpYKarollel cpesie, COOCTBEHHOMY 3/I0pOBbIO0, 00OCHOBaHUE
U coOII0/IeHne Mep NMPOPUIAKTHKH 3a00J1€BaHUMA.

B cucreme cpennero obmero oopaszoBanus «buonorusy», uzydyaemas Ha 0a30BOM ypOBHE, SIBIISIETCS
00s13aTeIbHBIM yU4E€OHBIM TMPEAMETOM, BXOMSIIUM B COCTaB MpeAMETHOW oO0jacTu «EcTecTBeHHO-
Hay4YHbIE IPEIMETHD.



st u3yuenus 6uosnoruy Ha 6a30BOM YpPOBHE CPEIHETo 001mero oOpa3oBaHusl OTBOAUTCS 68 4acoB: B
10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1 4ac B Hezeno).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojiorusi Kak HayKa

buomoruss kak Hayka. CBs3b Ouonoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M JIPYTUMHU
€CTeCTBCHHBIMH Haykamu, (uimocodueii, STUKOH, OSCTeTHUKOW U TmpaBoM. Ponbs Ouosnoruu B
(dbopMUpOBaHUU COBPEMEHHOM HayuyHOI KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Metoasl MO3HaHMS SKUBOM MHpHUpOAbl (HAOMIOJEHUE, OJKCHEPUMEHT, OINKMCAaHHWe, HW3MEpEeHHe,
KJaccu(uKanus, MOICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpanum:

Ilopmpemeor: Y. lapBun, I'. Mennens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuysl u cxemol: «MeTObI TO3HAHUS KUBON IPUPOJIBDY.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Tpaktuyeckas padora Ne 1. «Mcnonp3oBaHME Pa3IMYHBIX METOJOB MPU U3YYCHHH OHMOIOTHYECKUX
OOBEKTOB.

Tema 2. ’KuBble cUCTEMbI M UX OPraHHU3aUsA

XKusble cucrembl (OnocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYUE >KUBBIX CHCTEM OT
HEOPraHU4ecKOM MpUpOIbl.

CpoiicTBa OuocucTeM U HX pa3HooOpa3ue. YpPOBHM OpraHu3alMi OHOCHUCTEM: MOJIEKYJISPHbIH,

KJICTOYHEBIH, TKaHEBEIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUAOBOM, 9KOCHCTEMHBII
(6roreoneHOTUYECKHI ), OMOCHEPHBIH.
JdemoncTpamum:

Tabauyvt u cxemovr: «OCHOBHBIE PU3HAKY KU3HW», «Y POBHU OPTaHU3AIMH KUBOU IPUPOIBD.
Obopyoosanue: moaens Moinekyibl JJHK.

Tema 3. XumMHYecKHUil cOCTaB U CTPOEHHE KJIETKH

XUMHUYECKUH COCTaB KIETKH. XMMHUYECKHE 3JIEMEHTBI: MAaKpO3JEMEHThI, MUKpPOJIeMeHThl. Bona u
MUHEpaJIbHbIE BEIECTBA.

OyHKIMM BOJBI U MUHEPAJIbHBIX BellleCcTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u crpoeHue OenkoB. AMMHOKHMCIOTHI — MOHOMepbl OenkoB. HeszameHumbie u
3aMEHUMbIE AMUHOKHCIOThl. AMMHOKHUCIIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJEKYJIbI
(mepBUYHAas, BTOpUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XMMHUYECKHE CBOWCTBa OENKOB.
buonoruueckue pyHKIMu OEIKOB.

depmeHTHl — Omosiornueckue karanuzatopbl. CTpoeHune ¢epMeHTa: aKTHBHBIN IEHTpP, CyOCTpaTHas
cneunpuynoctb. Kodepmentsl. Butamuupel.  Otiauuuss  (QepMEHTOB  OT  HEOPraHUYECKHUX
KaTaJau3aTopoB.

VYrieBobl: MOHOCaxapuabl (TII0K03a, pru003a U 1e30KCHprO03a), Aucaxapusl (caxaposa, JaKTo3a) 1
noJicaxapuasl (Kpaxmal, TIIHKOTEH, 11eJUTi0103a). bruomornueckue GyHKIIUN yTIEBOIOB.

Jlunuael:  TpuraMuepunsl, Qocomunuasl, crepoussl. ['uapodunbHO-TUAPOYOOHBIE CBOWCTBA.
buonornveckue ¢yHkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJNKOB M JIMIHIOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxnennoseie kucnorsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KUCI0T. CTpoeHHe U
¢ynkunu JJHK. Ctpoenne u pynxiuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[Mutonorus — Hayka o kjerke. KierouHas Teopus — mpumep B3aUMOICUCTBUS uIeH M (aKTOB B
Hay4YHOM IMO3HAaHUHU. MeTO/1bI U3y4eHUs KIETKH.

Krnerka kak mnenoctHas xuBasi cuctema. O01ue MpuU3Haky KJIETOK: 3aMKHYTasl Hapy)KHas MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelika.



Tunsl KI€TOK: 3yKapuoThyeckas U mpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS MPOKapUOTHUECKON
kinetku. Kierounast crenka Oaxtepuil. CTpoeHue sykapuoTHueckod KieTKH. OCHOBHBIC OTIMYUS
pacTUTENbHON, )KUBOTHOM U TPHOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, TJIUKOKAJIMKC, UX (QYHKIUH.
[Inazmatnueckas MemOpana, e€ cBoiictBa u ¢GyHkuuu. I[luromasma u e€ OpraHoOUIBI
OnnomemOpanubie opranougsl kinetku: OIIC, ammapar ['ombmku, mmzocomsl. I[lomyaBroHOMHBIE
OpraHoufbl KJIETKU: MHUTOXOHApPUH, IacTuabl. [IpoucxokaeHue MUTOXOHAPUM M miiacTuia. Bumisl
wiactug. HemeMOpaHnHbie OpraHOUIbl KJIETKU: pUOOCOMBI, KIIETOUHBIM LEHTP, LIECHTPUOIHN, PECHUYKH,
KryTuKd. OyHKINUK OpraHouIOB KJIeTKU. BrirtoueHus.

Anpo — perynsaropHslii HeHTp kieTku. CTpoeHue spa: siiepHasi 000J04YKa, KapuoIia3Ma, XpoMaTHH,
SIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoHcTpauuu:

Ilopmpemeui: A. Jlesenryk, P. I'yk, T. lIsann, M. Illnelinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Juacpammol: «Pacnpenenenne XUMHUYECKHX JJIEMEHTOB B HEXHBOW mpupojae», «PacmpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOICH.

Tabnuywr u cxemvl: «llepuoguueckas TabauMLAa XUMUYECKHX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOIbI», «buocuHTe3 Oenkay, «CTpoeHne MOJeKyIbl Oenkay, «CtpoeHue depmenTta», «HykienHOBbIC
kucnotel. JJTHK», «Ctpoenue monekynsl AT®», «CTpoeHue sykapuoTHUECKON KieTkuy», «CTpoeHue
KUBOTHON KJIeTKN», «CTpOEHUE pacTUTEIbHOU KIeTKu», «CTpoeHHEe MPOKAPHUOTUYECKOU KIETKHY,
«CTpoeHue sspa KIETKW», «Y TIeBOAb, «JIumuasn.

Obopydosanue: CBETOBOW MHUKPOCKOI, 00OpyIOBaHWE IS MPOBEACHUS HAOIIOJCHUHN, M3MEPEHUH,
HKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENIbHBIX, d)KUBOTHBIX U OaKTEpUaTbHBIX KIETOK.
JlabGopaTopHble U NpaKTHYecKue padoThbl:

Jlaboparopnas pabGora Ne 1. «M3ydyeHue KaTalUTUYECKOW AKTUBHOCTH (DEPMEHTOB (Ha MpHUMEpe
amMuIa3bl WIK KaTajaasbl)».

Jlaboparopnast pabora Ne 2. «3ydeHue cTpoeHHS KIETOK PACTEHHUM, KMBOTHBIX M OaKTepUil MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMHUCAHUEN.

Tema 4. ZKu3HenesTeIbHOCTD KJICTKH

OOmeH BemiecTB, WM MeTa0oau3M. AccuMWIsAIus (TIaCTUYSCKUA OOMEH) W JIMCCUMFMJISIIUS
(pHEpreTUYeCcKuii 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca MeTadom3Ma. Posih 3aKOHOB COXpaHEHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHblii. Ponb pepMeHTOB B 0OMEHEe BEIECTB U
IIPEBPALLICHUY DHEPTUU B KIIETKE.

®ortocunrte3. CeroBasg U TeMHOBas (as3bl (oTocuHTe3a. Peaknuu ¢orocuHTesa. IPPEeKTUBHOCTD
¢dotocuHTe3a. 3HaUeHHE POTOCUHTE3A JJIsl KU3HU Ha 3emie. BiusiHue ycnoBuii cpenibl Ha OTOCHUHTE3
Y CIIOCOOBI MOBBIIICHUS €TI0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTECHUI.

XeMocuHTe3. XeMOCHHTE3Upyole 0akTepuu. 3HaUeHUE XeMOCUHTE3a JUIsl )KU3HU Ha 3eMle.
DHepreTudeckuii 0OMeH B KkieTke. PaciienyieHue BeuecTB, BbIJCIEHNE U aKKyMYJIMPOBaHUE SHEPTUU
B KJETKe. OTambl dHepreruueckoro obOmena. ['nmmkomm3. Bpokenwme u ero Buabl. Kucrmopomnoe
OKHCIICHMe, WIM KiIeToyHoe JbixaHue. OxucnurtenbHoe ¢ochopunupoBanue. IPPEeKTUBHOCTD
HHEPreTUYecKOro oOMeHa.

Peakuuu marpuuHoro cuntTe3a. ['enetmueckass mHpopmanus u JHK. Peanuzanus renermueckoit
uHpopmanuu B KieTke. ['eHeTndyeckuil koA U ero cBoiicTBa. TpaHCKpUNIMS — MAaTPUYHBIM CHHTE3
PHK. Tpancnsiuus — OuocuHTe3 Oenka. Drtambl TpaHciasanuu. KoaupoBanue amuHOKHCHOT. Poib
pubocom B OmocuHTe3€e Oernka.



Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mctopus otkpeitus BupycoB (/[[. M. HBanoBckwuii).
OcoOeHHOCTH CTpPOEHHUs] W SKM3HEHHOrO IMKIa BHpycoB. bakrepuodaru. bonesHu pacreHwid,
KMBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHozeduuurta uenoBeka (BUY) —
Bo3Oyautens CIIMJla. OOpatHas TpaHCKpUIIMs, peBepraza © HWHTerpasza. lIpodunaktuka
pacrnpocTpaHeHHUs] BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumnu:

Ilopmpemui: H. K. Konbuos, /1. Y. UBanosckuit, K. A. Tumupsizes.

Tabauywvl u cxemol: «Tunbpl muTaHus», «Metaboauzm», «MHUTOXOHAPU», « IHEPTETHICCKUN 0OMEHY,
«Xmoporact», «®ortocunredn, «Ctpoenme JHK», «Ctpoenme u (QyHKIIMOHMpOBAHHE TeHaY,
«Cunre3 Oenkay», «['enermueckuil kon», «Bupyce», «bakrepumodarn», «CTpoeHHe U >KU3HEHHBIN
ki Bupyca CITHla, 6akrepuodaray, «Pemmukanus JJHK».

Obopyoosanue: mopenu-ammiukanuu «Yapoenne JIHK wu tpanckpunmus», «buocuHTe3 Oenkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUIYAJbHOE Pa3BUTHE OPTAaHU3MOB

KieTounslii LUK, WK KU3HEHHBIM 1UKI KieTkd. MuaTepdasza u murtos. [Ipoueccsl, mporekaromne B
uHTepdasze. Permkanms — peakuus matpuanoro cuareza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIH
Habop — Kkapuotun. JIWMJIOWIHBIA W TalUIOWJHBIA XPOMOCOMHBIE HA0OpBI. XPOMAaTHJIBI.
Luronornyeckre OCHOBBI Pa3MHOKEHHUS U UHJIMBU1YaIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenne knetku — muto3. Cragun murtosza. [Iponeccel, nmpoucxoaiume Ha pa3HbIX CTaJAUSIX MHUTO3a.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemast ru0esb KIETKH — alonTo3.

@DopMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe U MojJoBoe. Buabl 6ecrnonoro pa3MHOXKEHUs: JIeJIeHNe
HAaJBOE, MOYKOBAaHHE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpPa30BaHME, BET€TAaTUBHOE Pa3MHOMXKECHHE.
HckyccTBEHHOE KJIIOHUPOBaHUE OPraHU3MOB, €0 3HAUEHUE JIJISl CEJIEKIINH.

[TonmoBoe pa3MHOXKEHHE, €0 OTIAMYUS OT OECIOI0TO.

Meiio3. Craguun meno3a. [Ipoueccsl, mpoucxoasmue Ha ctaausx meio3a. IloBegenue xpomocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeH03a.

["amerorenes — mpouecc 00Opa3oBaHUsl MOJOBBIX KJIETOK y dKUBOTHBIX. [10JI0BBIE Kene3bl: CEMEHHUKU U
suaHuKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ui, SHIEKIIeTKa) —
cnepmaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOEHHUS  SIMIEKIETOK M CHepMaTO30HU0B.
Omnonorsopenue. [laprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpUOHAIbHOE pa3BUTHE (IMOpUOreHe3). Tarbl
SMOpPUOHAJILHOTO PAa3BUTHS Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TacTpyJslusi, OpraHoreHes.
IToctamOpuoHaneHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO pa3BUTHS: MpPsAMOE, HENpsIMOe
(mumunHOYHOE). BrmsHME cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIMOCOOHBIE BBI3HIBATH
BPOXIEHHBIE YPOJCTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOI'O paCTEHUS: CTPOCHUE CEMEHU, CTaIUN Pa3BUTHSL.
JdemMoHcTpanum:

Tabnuyst u cxemwvl: «POPMBI Pa3MHOKEHUST OPTaHU3MOBY, «/[BOIHOE OIUIOAOTBOPEHHE y IIBETKOBBIX
pacTeHuil», «BeretaTuBHOE pa3MHOXKEHHE pacTeHHi», «Jlemenue kieTku Oaxrtepuit», «CTpoeHue
MOJIOBBIX KJIETOK», «CTpoeHue xpoMocombl», «Knerounslii nukmy», «Pemmumkamus JHK», «Muto3y,
«Meiio3», «lIpsmoe u Hempsimoe pa3BUTHE», «l aMeToreHe3 y MIEKOMUTAIOMIUX M YEeIOBEKay,
«OCHOBHBIE CTaIMM OHTOTEHE3a.

Obopyoosanue: MUKPOCKON, MHUKporpernapaTsl «CrepMaTo30uabl MICKOMUTAOMIET0, «SIHIeKIeTka
miekonurawomero», «KapuokuHes B KJIeTKaX KOpEIIKa JyKa», MarHUTHas MOJEJb-anIuIHKaIHs
«[lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBEI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:



Jlaboparopnast pabora Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOPEIIKAa JIyKa Ha TOTOBBIX
MUKpOTIpernaparax.
Jlaboparopnas pabota Ne 4. «M3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPETIapaTaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB

[Ipeamer u 3amaum reHeTuku. VcTropus pa3BUTHS TEHETHKU. Poilb IUTONIOTMU M 3MOPHOJIOTHH B
CTAaHOBJICHUHM TCHETHKU. BKag poCcCHUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE T€HETUKH. METObI
TCHETUKH (TUOPUIOTIOTHYCCKHM, [UTOTCHETHYECKHU, MOJICKYISIpHO-TeHeTH4Yeckuii). (OCHOBHBIC
TEHETUYECKHUE MOHATHUS. [ eHeTHUecKas CHMBOJIMKA, UCIIOJIb3YEMAsl B CXEMAX CKPEUIMBAHUM.
3aKOHOMEPHOCTH HAcJIeJOBaHUsl IPU3HAKOB, ycTaHoBiIEeHHble ['. Mengenem. MoHorubpuaHoe
CKpelnuBaHue. 3aKOH €IWHO-00pa3usi TMOPHUIIOB TEPBOTO IMOKoJeHUs. [IpaBuiao JOMUHUPOBaHUS.
3aKOH pacIleIUIeHus TPU3HAKOB. [ 'unore3a yuctoThl ramet. [lonHoe 1 HenoIHOe JOMUHUPOBAHMUE.
JluruOpuaHoe CKpelmBaHue. 3aKOH HE3aBHCHMOTO HAClleJIOBaHHsS MPU3HAKOB. lluToreHermueckue
OCHOBBI  JWTHOPUIHOTO  CKpEIIMBaHWSA. AHAIM3HPYIOIIEe CKpemuBaHue. lcmoib30BaHue
AHATM3UPYIOIIETO CKPEITUBAHUS JIJISl OTIPEICIICHHUS TEHOTHIIa OCOOH.

CuemuieHHOe HacienoBanue mpu3HakoB. Pabora T. Moprana no clernjieHHOMY HacleOBaHUIO TEHOB.
Hapymenue cuenyienus reHoB B pe3yibTaTe KpOCCUHIOBEpA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTuUeCKre KapThl.

I'enetnka mnona. XpoOMOCOMHOE ONpeneNeHue Moja. AyTOCOMbl M IOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U TeTeporamMeTHbIe OpraHnu3Mbl. HacnenoBanue npu3HaKkoB, CIIEIJICHHBIX C TTOJIOM.
N3menunBOCTh. Buapl M3MEHYMBOCTH: HEHACHEICTBEHHAs W HacieACcTBeHHasd. Posib cpenbl B
HEHACJICJICTBEHHOW  W3MEHYHMBOCTH.  XapaKTEepPHCTHKAa  MOJU(DHKAIIMOHHOW  W3MEHYHBOCTH.
Bapuanuonnslii psg v BapuanuoHHass kpuBas. Hopma peakumu npusHaka. KoimuecTBeHHbIE U
Ka4yeCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DHUKAITMOHHON H3MEHYHUBOCTH.
HacnencrBenHas, WM TreHOTUIIMYECKas, M3MEHUYMBOCTh. KoMOMHATHBHAS W3MEHUYHMBOCTL. MeHO3 H
MOJIOBOM TMPOIIECC — OCHOBA KOMOMHATHBHOW W3MEHYMBOCTA. MYyTallMOHHAs W3MEHUYUBOCTD.
Knaccudukanusa wmyranuili: reHHble, XPOMOCOMHBIE, T€éHOMHbIE. YacToTa M MNPUYUHBI MYTAalUU.
Myrtarenuble (akTopbl. 3aKOH TOMOJIOTMUECKHUX PSAOB B HacieICTBeHHOW u3MeHunBoctu H. U.
Basuiona.

BresnepHast HacClneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: T€HEATIOTMUYECKUH,
ONM3HELIOBBIM, IUTOTEHETUYECKHH, OMOXMMHUYECKUH, MOJIEeKyIsipHO-reHeTHnueckuil. CoBpeMeHHOe
ONpPEACIICHUE T'E€HOTHUIIA: TOJTHOT€HOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHWE, B TOM YHCIE C
nomonipto [I1[P-anamm3a. HacnenctBenHble 3a0ojieBaHUs dYeIIOBEKA: T'e€HHBIE OOJC3HHM, OOJIE3HH C
HACJIEJICTBEHHOW MPEAPaCIOI0KEHHOCThIO, XpPOMOCOMHBIE Oone3Hu. ComMaTHuecKue U TeHepaTHUBHBIC
mytanud. CTBOIOBBIE KIETKH. [[pHHIIUIIBI 310pOBOTO 00pa3a KU3HU, JUATHOCTUKH, TPODUITAKTHKU U
JIEYeHUs] TEeHETHYECKUX  Oosie3HeH. MeOuKO-TeHETHYECKOe  KOHCYJIbTUPOBAHHE. 3HAUCHUE
MEJIUIIMHCKOW T€HETUKH B TIPEIOTBPAIICHUH 1 JICYCHUU TeHETHUECKUX 3a00JI€BaHU YeTOBEKa.
JdemMoHcTpanum:

Ilopmpemui: I'. Menpgens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H.
. BaBuos.

Tabauyvl u cxemvi: «MOHOTHOPUIHOE CKpENIMBAHWE M €ro IIMTOTEHETHYECKas OCHOBa», «3aKOH
paciieryieHusi W €ro IUTOTEeHeTHYeCKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurubpumHoe
CKpEILLIUBAHUEY, «[JuTomoruueckue  OCHOBBI ~ JUTHOPHIHOTO  CKPEUIMBAHUS», «Meito3»,
«B3anMojielicTBHE aJUIeNIbHBIX T€HOBY», «l €HETHYECKHEe KapThl PACTEHHM, dKUBOTHBIX M YEIOBEKa»,
«I"eHeTnka monay, «3aKOHOMEPHOCTH HACJIEIOBaHUsI, CUEIUIEHHOTO ¢ MOJIOM», «KapHOoTHIIBI YenoBeka
1 )KMUBOTHBIX», «BUbI M3MEHYNBOCTHY, «MoaudukannoHHas H3MEHIUBOCThY, «HacnenoBanue pesyc-
dakTopay, «'eHeTuka rpymnin KpoBu», « MyTallMOHHAs U3MEHYUBOCTH).
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Obopyoosanue: MOJIeTTU-aNTTUKAL N «Monorubpuanoe CKpEIlMBaHUEY, «Hemnonnoe
JOMUHHpOBaHUE», «JluruOpunHoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
MuKkpomnpenapar «/Ipozodunay (Hopma, myTaruu GopMbI KPBUIEEB U OKPACKH Tema), repoapuii «I opox
ITIOCEBHOMN».

JlabGopaTopHble U NpaKTHYecKue padboThbl:

Jlaboparopnass pabGora Ne 5. «M3ydeHwe pe3yabTaTOB MOHOTHOPHIHOTO H JAUTHOPUIHOTO
CKpeUIMBaHUA y AP030(HiIbl Ha TOTOBBIX MUKpOIpEnapaTax.

Jlabopatopnast pabora Ne 6. «M3ydeHne MOAUGPUKAITMOHHOW HW3MEHYMBOCTH, ITOCTPOCHUE
BapHAIIOHHOTO PsAJia U BAPUAIIMOHHOM KPUBOW».

JlaGopatopnast paborta Ne 7. «AHanu3 MyTanuii y Apo30(}uisl Ha TOTOBBIX MUKPOIpEnapaTax.
IIpakTnueckas padorta Ne 2. «CocTaBiieHue 1 aHaIu3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesekunst oprann3moB. OCHOBbI OMOTEXHOJIOTUH

Cenekius Kak HayKa U MpoLEecc. 3apoxAeHUE ceneKnu u nomectukamnus. Yuenue H. 1. Basunosa o
LEHTPaxX TMPOUCXOXKIEHUS U MHOrooOpasus KyJIbTYpPHBIX pacTeHuil. LIeHTppl MPOUCXOXKACHUS
JOMAIlIHUX KUBOTHBIX. COPT, MOpo/ia, MTaMM.

CoBpeMeHHbIE METOJIbI celeKIMU. MaccoBblil 1 MHAMBUIYaIbHBIA OTOOPHI B CEJIEKLUU PACTCHUN U
KUBOTHBIX. OlleHKa 3KcTephepa. BInM3KopoaCcTBEHHOE CKpelMBaHWE — MHOpUIMHI. Yucras JUHMS.
CkpeuuBanue 4McThiX nuHUM. ['ereposuc, unu rubpuaHas cuna. HepoacTBeHHOE CKpeniMBaHHE —
aytopuaunr. OtnanénHass ruOpunmzanus U e€ ycrnexu. McKycCTBEHHBIM MyTareHe3 U IOJIyueHHUE
MOJIMILION0B. JloCTHKEHUSI CEEKIIMU pacTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oTpacib NPOU3BOJACTBA. ['eHHAs MH)KEHEpHsl. DTallbl CO3aHNUs PEKOMOMHAHTHON
JJHK wm  TpancreHHbix  opraHusmMoB. Kierounas  unxeHepus. KierouHele  KyJbTyphl.
MuKpOoKIIOHaIBHOE Pa3MHOKEHHE pacTeHuM. KionupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKUE U ATHYecKue mpoodieMbl. MO — reHernuecku
MOTU(UIIMPOBAHHBIE OPTAHU3MBI.

JdemoncTpamum:

Ilopmpemuei: H. U. BaBunos, U. B. Muuypum, I'. /I. Kapneuenko, M. ®@. IBanos.

Tabnuysr u cxemwvl: Kapta «LIeHTpbl MPOUCXOXKAEHHS M MHOT0oOpa3usl KyJIbTYPHBIX PacTEHUI»,
«[Topoasl HOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTnanéHHas ruOpuau3anus»,
«Pabotel akanemuka M. @. MBanoBay, «[lomumaonaus», «O0bekTsl OnoTexHonoruny, «Kierounsie
KYJIbTYpPBI ¥ KIIOHUpOBaHue», «KOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

Obopydosanue: MyIsKU IUIOJOB U KOPHEIJIOJOB JTUKHUX (OPM M KYJIbTYpHBIX COPTOB PAcCTEHUH,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJIbI M IOCTHKEHHUS CEJIEKIIUN PAaCTEHUH M )KUBOTHBIX (Ha CENEKIIMOHHYIO
CTaHLIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIH y4YacTOK, B TEIUINYHOE XO3SHCTBO,
1ab0paTOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).

11 KJIACC

Tema 1. DBosnonMOHHAs OHOJIOTHSA

[IpeanoceIky BO3HMKHOBEHUS 3BOJIIOIMOHHONW TEOPUHU. OBOJIIOLMOHHAS TEOpPUS M €€ MECTO B
Ouosorun. BnusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CunerenbctBa 3Bomonuu. llaneoHTonornueckue: IOCIENOBATENBHOCT IOSBIEHUS BHJOB B
MAJICOHTOJIOTHYECKOM JIeTonuCH, nepexoaHbie ¢popmbl. buoreorpaduueckue: CXOoJCTBO U pa3iuyune
(bayH u G10p MATEPUKOB U OCTPOBOB.

OMOpHOIOrHUecKHe: CXOICTBA U PA3JINYMs SMOPUOHOB Pa3HBIX BUOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHAaTOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PyIUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKyIsIpHO-
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OMOXMMHUYECKHE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX META0OIMUYECKUX IyTEH y
BCEX OpPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. IIpeanocbulku BOZHUKHOBEHUS JapBUHM3MA. JBHIKYyIME CUIIBI
3BOJIOLMM BHUJOB 10 JlapBUHY (M30BITOUHOE PA3MHOKEHHE MPH OTPAaHUYEHHOCTH PECYPCOB,
HeolpeesIEHHast U3MEHYUBOCTb, O0pb0a 3a CyLECTBOBAaHHUE, ECTECTBEHHbII 0TOOP).

Cunrernueckast Teopus sBosonnu (CTO) u €€ 0CHOBHBIE TIOJIOKEHUS.

Muxkposontornus. [Tonynsanus kak eIuHUIA BUIAa U 3BOJIIOLUY.

JBrkyiue cuibl ((pakTopbl) HBOIIOLUH BUJIOB B IPUPOie. MyTallMOHHBIN Iporiecc 1 KOMOMHATHBHAsS
M3MEHYUBOCTb. [lonmysairoHHbIe BOIHBI U Apeiid reHoB. M30samus 1 MUrpanus.

EcrecTBeHHBII 0TOOp — HANpaBISIOMUI (akTOp IBOTOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.
[TpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3ylnbTaT dBoytouuu. IlpuMepsl mnpucnocoOieHuil y
OpraHu3MoB. ApoMop(oO3bl U UANO-aJAlTALUH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (OpMBI BHI000pa30BaHMs: reorpapuueckoe,
9KOJIOTMYECKOE.

MaxkposBosrorust. DopMel 3BONMIONHA: (HIIETHUECKAs], AUBEPTEHTHASL, KOHBEPIreHTHAs, MapajlieIbHasl.
HeoOpaTMOCTh 3BOJIOLUH.

IIpoucxoxaeHue OT HecHeUUaJIM3UpPOBaHHBIX IpeakoB. [Iporpeccupyromas —crenuanu3anys.
AnanTtuBHas paguanus.

JdemoHcTpaumnu:

Ilopmpemuor: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Miomnep, A. H. CeBepiios.

Tabnuyvr u cxemovl: «Pa3BUTHE OpPraHMYECKOro Mupa Ha 3emiie», «3apOoAbIlIM TO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «PopMbl OOpbObI 3a cyllecTBOBaHUE», «EcTecTBEHHBI OTOOPY,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue MOpoJ JKUBOTHBIX», «llomymsumny,
«MyTanoHHas W3MEHYUBOCTbY», «Apomopdosby, «Mamoamanranuu», «OOwmWas aereHepauus,
«IBmxyiue cuibl 3Boironumn», «Kapra-cxema mapupyra nyremectsus Y. Jlapsuna», «bopbba 3a
cyuiectBoBanue», «llpucnocobieHHocTh oOpraHusmoBy», «l'eorpaduueckoe BHA000pa30BaHUEY,
«DKOJIOTUYECKOE BUJI000pA30BaHHEY.

Obopyoosanue: KONIEKIUS HACEKOMBIX C pa3jIMYHBIMU THUIIAMH OKpAackd, HaOOp IJIOJOB U CEMSH,
kosekus «IIpuMepsl 3aIUTHBIX TPUCTIOCOOICHUN Y )KUBOTHBIX», MOJIeNIb «OCHOBHBIE HANPABJICHUS
ABOJIIOLIMNY, 00bEMHas Moieb «CTPOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, KosuleKuus «@DopMbl COXPaHHOCTH HMCKOMAEMbIX MXUBOTHBIX U
pacteHuii», Mozaenp ammmkanus «llepekpéct Xxpomocom», BiaxHble mpenaparel «Pa3zBurne
HacekoMoro», «Pa3BuTHe mATymIKn», MuUkKpompemnapar «Jpo3oduna» (Hopma, MyTauu (OpPMbI
KPBUTHEB U OKPACKHU TEJa).

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JlaGopatopnas padora Ne 1. «CpaBHeHHE BHI0B 110 MOP(OIOTHYECKOMY KPUTEPHIO.

JlaGopatopnass pabota Ne 2. «OnucaHue NPHUCIIOCOOJCHHOCTH OpraHu3Ma M €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HuKHOBeHME M Pa3BUTHE KU3HU Ha 3eMJie

JloHay4yHBIE MPEACTABICHUSA O 3apOKJICHHUM KM3HU. HayuHble rMmore3sl BOSHUKHOBEHHsS JKW3HU Ha
3emsie: abuoreHe3 M MaHcepMusa. XHUMUYECKas HBOJIONMSA. AOHOTEHHBIH CHHTE3 OpraHUYeCKHX
BEUIECTB U3 HEOPraHMYECKUX. OKCIHEPUMEHTAIbHOE TMOATBEPKACHUE XHMHUYECKOW HBOJIIOLHH.
Havanphbie sTansl Ononornyeckoil somonuu. 'unoresa PHK-mupa. ®opmupoBanue MeMOpaHHbBIX
CTPYKTYP ¥ BO3HUKHOBEHHE HpOTOKIETKH. [lepBble KileTkM W ux »HBosmonusa. PopmupoBaHue
OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.



PazpuTue xu3Hu Ha 3emiie 1o 3paM M nepuonam. Karapxeil. Apxeickass U MPOTEPO30MCKask 3pHI.
[Taneosoiickass spa W e€ mepuoAbl: KEMOPHICKUI, OPJOBUKCKHUM, CHUITYypUICKUN, JIEBOHCKHIA,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3so30lickas 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepHucTuKa KJIuMaTa 1 Te0JIOrMUecKuX rpoueccoB. OCHOBHBIE ATalbl 3BOIIOLUN PACTUTEIBHOIO
U KUBOTHOTO MHpa. ApoMop(ho3bl y pacTeHUil M KHUBOTHBIX. [losiBIeHHE, paciBeT M BhIMHUpAHHE
IPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCcKOro MHpa Kak OTpak€HHE 3BOJIOLMH. OCHOBHBIE CHCTEMATHYECKHE TIPYMIIBI
OpPraHHU3MOB.

OBoNIOIMS 4eloBEKa. AHTPOIOJIOIMs Kak Hayka. Pa3BuTue mNpeAcTaBieHUN O HIPOUCXOXKIACHUU
yesnoBeka. MeToapl u3ydeHus aHTpororese3a. (CxoacTBa W pa3jvuMsl YEJIOBEKA M KUBOTHBIX.
CucremMaTuecKoe MoJI0KEHNUE YEIOBEKa.

JiBmxyue cuibl ((hakTopel) aHTpororeHe3a. HacneacTBeHHast ©3MEHYMBOCTD U €CTECTBEHHBIH 0TOOP.
OOmiecTBeHHBII 00pa3 KU3HHU, U3TOTOBJICHUE OPYIHH TPY/a, MBIIUICHUE, PEUb.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOIMU YEJOBEKA: aBCTpAONUTEKH, YenmoBek ymenblid, YemoBek
npsaMoxo s, Yenosek Heanaepraibckuil, YenoBek pazymHblil. Haxonku MCKomaeMbIX OCTAaTKOB,
BpeMs CYIIECTBOBaHUsA, 00JIaCTh paclpocTpaHeHus, 00bEM rOJIOBHOTO MO3Tra, 00pa3 KU3HH, OPYIHSL.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE pachl: €BpOIEOUIHAs (€Bpa3uiicKas), HErpo-aBCTPaIOUHAs
(3xBaTOpHalIbHAsA), MOHTroOJIOMAHAas  (a3WaTcKo-aMepuKaHckas). UYepTel  MPUCIOCOOIEHHOCTH
MPEACTABUTENCH YEJIOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAHMS. EJIMHCTBO 4YellOBEUECKHX pac.
Kpurtuka pacusma.

JdemoHcTpanmm:

Ilopmpemeur: ®©. Penn, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y. lapBuH.

Tabnuysr u cxemwvl: «Bo3HukHoBeHue COMHEYHOH cUCTeMBbl», «Pa3BUTHE OPraHMYECKOro MHpay,
«PacTtutenbHas kneTka», «KuBotHas kieTka», «I[Ipokapuotnueckas kierkay, «CoBpeMeHHas CUCTEMA
OpraHUYEecKoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHMS YEJIOBEKAa U YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeECTa MaJIEOHTOJIOTMYECKMX HAaXOJOK IpPEIKOB COBPEMEHHOI'O YEIOBEKay,
«/IpeBHelimue moan», «JpeBaue moan», «llepBbie cCOBpeMEHHBIE 0N, «Hel0BeUeCKre pachi».
Obopydosanue: wmynsxu «lIpoucxoxaeHne dvenoBeka» (OIOCThI aBCTPAJONUTEKa, MUTEKAHTPOIIA,
HeaHJepTalblla, KPOMAHBOHIIA), CJENKH WM H300paKEHUS KaMEHHBIX OpYyIUN IepBOOBITHOIO
YyeJioBeKa (KaMHU-YOIIephl, pyousa, ckpebia), reoXpoHOoJoThuYecKast Tadnuia, Koyekuus «DopMbl
COXPAHHOCTH MCKONAEMBbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «M3yueHne HCKOMAEMBIX OCTAaTKOB PACTEHUM U IKUBOTHBIX B
KOJUIEKIIHSX».

DOKCKypcusi «DBOJIOLMS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIM WU
KpaeBeI4ecKuil My3ei).

Tema 3. OpranusMsl U OKpYyKalIas cpega

DKOJIOTHSI KaK Hayka. 3aJaud W pa3feiabl 3KOJIOTHH. METOoAbl 3KOJOTMYECKUX HCCIEIOBAHMIM.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OUTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/1YIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAsI.
Okonorudeckue paktopsl. Kinaccudukarus sxonorndeckux (GpakTopos: abuoTuyeckue, ONOTHUECKUE U
aHTpororeHHsie. JleficTBre FKOIOrnYecKnx (HaKTOPOB HA OPTaHU3MBI.

AOGuoTtndeckue (HaKToOphl: CBET, TeMmIeparypa, BIaKHOCTb. DotomepuoamsMm. I[IpucnocobneHus
OpPraHU3MOB K JIEUCTBUIO a0NoTHYecKuX (pakTopoB. buonornueckue puTMel.

10



buotnueckue ¢akropel. Buapl OHMOTHYECKMX B3aMMOJCHCTBHI: KOHKYPCHIIUS, XHIIHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyaln3M, KOMMEHCATU3M (KBapTUPAHCTBO,
HAXJICOHMYECTBO). AMEHcanu3M, HeHTpanu3M. 3HaueHHE OMOTHYECKUX B3aUMOJNCUCTBUN IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU momynsauud. OCHOBHBbIE MOKAa3aTeNM MOMYJISIUN: YHUCICHHOCTD,
IJIOTHOCTb, POXKJIa€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpaLHs. JIMHAMUKA YUCICHHOCTH MOMYJSALHUA U
€€ peryJssLms.

JdemoHcTpauuu:

Iopmpemoi: A. I'ym6onsar, K. @. Pynbe, O. ['ekkens.

Tabnuywt u cxemwi: xapta «lIpupomnbie 30HB 3emun», «Cpembl OOWUTaHUS OPraHU3MOBY,
«Dotonepuoansmy, «llomymsmumy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOMYJISIIUN WHY30pUH-
Tydenbkny, «[luiesbie nemnmy.

JlaGopaTropHble U NpaKkTHYecKue padoThbi:

Jlaboparopuas pabota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHUS Y.
JlaGopatopnas padorta Ne 4. «BausiHue CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTrueckas padota Ne 2. «I1oAac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1ecTBa U IKOJT0TrHYECKHE CUCTEMBI.

CooOmiectBo opranu3smMoB — OuoreHo3. CTpykTypsl OHOLIEHO3a: BHIOBas, MPOCTPAHCTBEHHAs,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Okonorndyeckue  cucreMbl  (9kocucrembl). IloHatme 00  sKkocucteMe U OMOTEOICHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTBI SKOCHCTEMBI: MPOAYIIEHThI, KOHCYMEHTHI, pelyneHTsl. Kpyrosopor
BEIIECTB U MOTOK SHEPruu B 3kocucreMe. Tpoduueckue (MHILEBbIE) YPOBHU dKOocHcTeMbl. [luieBsie
uenu u cetd. OCHOBHBIE IIOKa3aTeld »dKOCHUCTEMBI: Ouomacca, MNPOAYKIHUSA. ODKOJIOTHMYECKUe
NUpaMHUIbl: TOPOAYKLIMH, YHUCIEHHOCTH, Ouomaccel. CBoilcTBa 3KOCHCTEM: YCTOMYMBOCTb,
camoperysnus, pazsutue. CyKIeccusl.

[Ipupoanbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. IKOCUCTEMA XBOWHOTO WM IMIUPOKOIUCTBEHHOTO
neca.

AHTpOIIOTEHHBIE ~ DKOCHCTEMBI.  ATpodKocHCTeMBL.  YpOo3kocuctembl.  buomornuyeckoe u
XO03SICTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak QakTop YCTOWYMBOCTH d3KocucTeM. CoxpaHeHue OHOJIOTHYECKOro
pa3Ho0Opa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panutibl, coctaB u crpykrypa ouochepsr. JKuBoe BemecTso
u ero pynkuuu. OcobeHHoCcTH GHOCchepsl Kak rodanbHON 3KOocUCcTeMBl. JIMHAMUYECKOE paBHOBECHE
u oOpaTHas cBs3b B OHocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMUYECKHE IMKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HaJbHOCTh
ounocdepsl. OCHOBHBIE OUOMBI CYIIIH.

UYenoseuectBo B Oumocdepe 3emiau. AHTpomOreHHble H3MEHEeHHs B Ouocdepe. [nodanbHbIC
HKOJIOTHYECKHE TPOOIEMBI.

CocymectBoBaHuEe MpUpoabl U 4yenoBedecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBaA
ycroitunBocTH  Omocdeprl. OCHOBA pAIMOHATBHOTO YIPABICHUS MPUPOIHBIMH pecypcaMu M HX
UCIoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHcTpanum:

Ilopmpemur: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauywl u cxemot: «Ilumessie menmu», «bUOIEHO3: COCTAaB B CTPYKTypay, «IIpupoaHsie coodmecTBay,
«enm mnmraHus», «OKoMorMYeckas mmpamumay, «bmochepa wm  yemoBek», «IKocHcTEMa
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMa XBOWHOIO Jieca», «buoleHo3 BomoéMay, «ATpOLEHO3»,
«I[TpumepHbIEe aHTPONOTrEeHHBIE BO3AEHCTBHS Ha NPUPOAY», «BakHeWIIMe MCTOUYHUKU 3arpsi3HEHHs
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BO3JyXa M TpYHTOBBIX Boa», «llouBa — BaxHelmass cocTaBisomas Ouocheprr», «DakTOpbI
nerpagauuu 1nousy», «llapHukoBeiii 3¢ dexT», «DakTopsl PaIuoaKTUBHOTO 3arpsizHEHHsT Ouochepsl»,
«Obmas crpykrypa Ouocdeps», «Pacrnpoctpanenue xu3sHH B Ouocdepe», «O30HOBBIM 3KpaH
ouocdepnr», «kKpyrosoport yrieposaa B 6uochepe», «KpyroBopot azota B Ipupoie.

Obopyoosanue: Mopenb-anuukauus «Tunuunele  OuoueHO3bl», repbapuit  «PactutenbHble
cooOmiecTBay, Kojutekuuu «bruonenosy, «BpeanTtenn BaXHEHIINX CENbCKOXO3IHCTBEHHBIX KYJIbTYDPY,
repbdapuu U KOJUIEKIUU PACTEHUHN U )KUBOTHBIX, IPUHAAJIEKAILNE K PAa3HBIM 3KOJIOTMYECKUM TpyIIaM
onHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n300pakeHHs] OXpaHsIeMbIX BUIOB PACTCHUHN U
KHUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBimmMBaroTCsS TPeOOBaHHS K pe3yjibTaTaM OCBOCHHS OOYYaIOIIUMHCS
MPOrpaMM CpeHEro o0IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B crpykType JAMYHOCTHBIX pE3yJlbTaTOB OCBOCHHUS Mpeamera «bHOJIOTHS» BBIIEICHBI CIEAYIONINe
COCTaBJISIOUINE: OCO3HAHHE 00YYaIOIIUMUCA POCCUICKOM TPaKIaHCKOW UACHTUYHOCTU — FOTOBHOCTHU
K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH W CaMOOIPEICICHUIO, HATUYHe MOTHBAIMH K OOyYEHUIO
OWoJIOTHH, IIEeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHH JIMYHOCTH HA OCHOBE KIIOYCBBIX
LEHHOCTEH U UCTOPUUYECKUX TPAAULIMNA Pa3BUTHUSI OMOJIOTMYECKOr0 3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh
o0y4aroluxcsk pyKOBOJICTBOBAaTHCS B CBOEU NIEATEIHHOCTH LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMH,
INPUCYLIUMH CHUCTEME OHOJIOTHYECKOTr0 OOpa3oBaHMs, HAJIMYUE HKOJOTMYECKOTO IPABOCO3HAHUA,
CHOCO6HOCTI/I CTaBUTDb LCJIU U CTPOUTD )KU3HCHHBIC IJIAHBI.

JInaHOCTHBIE PE3yibTaThl OCBOEHUS mpenMera «bHOnOrus» NOCTUTarOTCS B €AMHCTBE y4eOHOW U
BOCIIUTATENLHOW  JIEATENHHOCTH B COOTBETCTBUHM  C  TPAJAULUOHHBIMU  POCCUHUCKUMU
COINMOKYJIBbTYPHBIMH, HWCTOPHUYCCKMMHU U AYXOBHO-HPABCTBCHHBIMH LICHHOCTAMH, IPHUHATHIMU B
oOmiecTBe TpaBWJIAaMH H HOPMaMHd IIOBEACHHS U CIIOCOOCTBYIOT IIpolleccaM CaMOTIO3HAHMS,
CaMOBOCIIUTAaHUA W CaMOpPAa3BUTHA, PASBUTHA BHYTpeHHCﬁ o3 JIMYHOCTH, IIaTpHUOTHU3MA,
YBOKEHUA K 3aKOHY W TMPABOMOPSAAKY, HYEIOBEKY TpyAda W CTaplIieMy IOKOJICHUIO, B3aHMMHOIO
YBa)KEHHUA, OEPEKHOr0 OTHOUICHHS] K KYJIbTYPHOMY HACIEAHIO M TPAJAULIUSIM MHOTOHAIMOHAIBLHOTO
Hapoza Poccuiickoit @enepannu, Npupoae U OKPYKAIOIIEH cpee.

JInuaoCTHBIC PE3YIbTAaTbl OCBOCHUA y‘IC6HOFO npeamMeTa «bnomorus» JOJDKHBI  OTpPaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIUEN JTMYHOCTH, CUCTEMOI LIEHHOCTHBIX OPHUEHTAlUi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBCTCTBYIOIIUX TPAAUIMUOHHBIM HEHHOCTAM pOCCI/II\/JICKOl"O O6IIICCTBa, paciiupe€Hue XKHU3HCHHOI'O
OIlbITa W OIbITa ACATCIIBHOCTH B IMPOLCCCE peain3allii OCHOBHBIX HaHpaBJ'ICHI/Iﬁ BOCHHUTATEIHHOM
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

2ParcOanCcK0o20 60CRUMAHUA:

- chopMHUPOBAHHOCTD TPAXKAAHCKON MO3UIIMU O0YUAIOMIErOCs KaK aKTHBHOTO U OTBETCTBEHHOT'O WJieHa
POCCHIICKOT0O 00I11eCTBA;

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA M IPABOTIOPSIKA;

- TOTOBHOCTh K COBMECTHOW TBOPYECKOU NEATEIBHOCTH MPH CO3JIaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IMO3HABATENbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OIPEIETATH COOCTBEHHYIO TIO3HIIHIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM KU3HU
H OOBICHATE €€;

- YMEHHE yYUTHIBATh B CBOMX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIOIEH
C Pa3HBIMU YOSKIECHUSAMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIMATHHBIM TOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJTHCHHSI YUCOHBIX, ITO3HABATEIBHBIX U
HCCIICIOBATEIILCKAX 3aJ1a4, YBAKUTEIHHOTO OTHOIICHWS K MHEHHUIO OIIMOHCHTOB MPU OOCYXICHUU
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

nampuomu4eckozco 6ocnumanus:
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- c(pOPMHUPOBAHHOCTh POCCUMCKOMN I'pakJaHCKOW MIEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iiepe] PoauHoON, ropAoCcTH 3a CBOM Kpal, CBOO PoanHy, CBOM sA3BIK
U KYJbTYpPY, IPOILIOE U HACTOSALEE MHOIOHALIMOHAILHOIO Hapoaa Poccuu;

- EHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIICIUIO M MAaMATHUKAM NPUPOIBI, NOCTHKEHUAM Poccnn
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

- CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCHUICKMX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOTHH,
MOHMMAaHMsI 3HAYeHUs1 OMOJIOTHH B MO3HAHUU 3aKOHOB MPHPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

- ujeiHas yOexJEHHOCTh, TOTOBHOCTh K CIYXEHMIO U 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

0yYX08HO-HPABCMBEHHO20 60CRUMAHUA:

- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOIO HAPOa;

- chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OILICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEILIEHUS, OPHUEHTHUPYSACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HaHME JUYHOI'O BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYyIIEero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pPOJUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOI'O
MPUHSATHS LIEGHHOCTEW CeMEeHOM ®KU3HU B COOTBETCTBHUH C TPAIUIIUSIMU Hapoa0B Poccuu;

ICMemuecKo20 60CRUMAHUA:

- 3CTETUYECKOEe OTHOILIEHHE K MHUpPY, BKIItOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPUECTBA,
CHopTa, TpyZa, OOLECTBEHHBIX OTHOILIECHUI;

- IOHUMAHKUE 3MOLMOHAIBHOTO BO3/ICHCTBHS )KUBOU IIPUPOJIBI U €€ LIECHHOCTH;

- TOTOBHOCTb K CAMOBBIP@XEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHUE IIPOSBIATHL KadyecTBa
TBOPYECKOM JINYHOCTH;

Quzuueckozo 6ocnumanusn, opmuposanus  Kyabmypel  300p06bi U IMOUUOHATILHOZO
onazononyyusn:

- TMOHMMAaHHME U peamu3alus 3J0pOBOTO M Oe3omacHoro obpasza KU3HH (30pOBOE MUTAHUE,
COOJTFOICHHE TUTHCHHYECKUX TPABWJI W HOPM, COATAHCHPOBAHHBIA PEXKHUM 3aHATHUH W OTHBIXA,
perynspHas (pu3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NMCUXUYECKOMY 3/I0POBBIO;

- TMOHWMAaHUE IIEHHOCTH NPaBWJI HWHIMBHIYaTbHOTO M KOJUIGKTUBHOTO OE301acHOTO IOBEICHHS B
CUTYAIHAX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

- OCO3HAHHE TMOCIEICTBUI U HEMPUSATHUS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS alKOTroJsl, HAPKOTUKOB,
KypeHHs);

mpy006020 60CNUMAHUA:

- TOTOBHOCTb K TPY/y, OCO3HaHHE IIEHHOCTH MaCTePCTBa, TPyAOI00ue;

- TOTOBHOCTb K AaKTHBHOH JESITETHHOCTH TEXHOJOTHYECKOW ¥ COIMAIBHOM HaIpaBICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATH U CAMOCTOSTENIBHO BBIMOIHATh TAKYIO 1€ATEIbHOCTD;

- MHTEpEC K Pa3IMYHbIM cepam npodeccuoHanbHON AeITeNbHOCTH, YMEHUE COBEPILATh OCO3HAHHBIH
BbIOOD Oynyieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHbI,

- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HU;

IKO102UYECKO20 60CNUMAHUS:
- DKOJIOTMYECKH 11eJ1Ieco00pa3Hoe OTHOILIEHHE K MPUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emile, OCHOBE €€
CYILECTBOBAHMS;
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- MIOBBIIIEHUE YPOBHS KOJIOIMYECKON KYyJIbTYPbI: IPUOOPETEHHUE OMBITA IUNIAHUPOBAHUS MOCTYIKOB U
OLICHKH X BO3MOXHBIX IIOCJICICTBUM JIJIs1 OKPYXKAIOILEH CPEMBL;

- OCO3HaHUE INI00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIEM U MyTeH UX PeleHHS;

- CIIOCOOHOCTb HCIOJIB30BaTh NpUOOpeTaeMble MPHU HM3YYEHUU OHOJIOIMU 3HAHUS W YMEHHUS IIpH
peleHnH Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IPUPOIONOIb30BaHUEM (COOMIOIEHUE TpaBHUII
IIOBE/ICHUS B MPUPOJIE, HAIIPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B IKOCHCTEMAaX, OXpaHy BUJOB,
IKocucTeM, orochepsl);

- AaKTHBHOE HENPUATUE IEHUCTBUM, NPUHOCAIIUX BpEN OKPYXKAIOIIEH IPUPONHON cpene, yMEHHue
IIPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJIOIMYECKHE IOCIECACTBUS NPEANPUHUMAEMbIX ICHCTBUM U
[IPEIOTBPALIATH UX;

- HaJINYUE PA3BUTOrO 3KOJOTMYECKOIO MBIIUIEHUS, SKOJIOIMUECKON KYJIbTYpbI, OIbITa AEATEIbHOCTU
JKOJIOTMYECKOM  HAIPaBIECHHOCTH, YMCEHMsS PYKOBOJICTBOBAaTbCS HMHU B  II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLUAIBbHON IIPAKTHKE, TOTOBHOCTU K YYaCTHIO B IIPAKTUYECKOU JEATEIBHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH;

YEeHHOCMU HAYYHO20 NOZHAHUA:
- c(pOopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIECTBEHHOM NMPAKTHKH, OCHOBAaHHOTO HA JUAJIOTe KYJIbTYP, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MecTa B MOJIUKYJIbTYPHOM MHUDE;

- COBEpPILUEHCTBOBAHME SI3bIKOBOM M YMTATENLCKOM KYyJIbTYPbl KaK CPEACTBAa B3aUMOACHUCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUPA;

- MIOHNMaHUEe CTIeNU(pUKN OUOJIOTUH KaK HayKH, OCO3HAHHUsA e€ posii B (POPMHUPOBAHUHU PALTUOHATBHOTO
HAy4YHOT'O MBILIUIEHUS], CO3/IaHUM LEJIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaroIeM MUpPE KaK O €MHCTBE
IPUPOJIBI, YeNlOBeKa U OOILECTBa, B MO3HAHUM HPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHuu MpodiiemM
COXPAaHEHHUs IPUPOIHOTO PAaBHOBECHS;

- yOex1EHHOCTh B 3HAYMMOCTU OMOJIOTMU [JIsi COBPEMEHHOHN LMBUIM3aLUU: OOECIeUeHUs] HOBOI'O
YPOBHS pa3BUTUS MEIULUHBI, CO3JaHME TIEPCIEKTUBHBIX OHOTEXHOJOIUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IIOMCKA IyTell BbIXoJa M3 II0OAIbHBIX
AKOJIOTMUECKUX Mpo0ieM U obecrneueHus Inepexofa K YCTONYHMBOMY pPa3BUTHIO, PalOHAILHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKU3HU;

- 3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOIMYECKHX 3HAHUH B II€NAX MOBBIMIEHUs OOIIeH KyIbTYpBI,
€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4acTM (PYHKIMOHAIBHOM I'pPaMOTHOCTH
oOyuatonuxcsi, GopMUpyeMOi Py N3YYEHUN OHOJIOTHH;

- IOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCMOJb30BaTh MOJTydyaeMble 3HaHMS Ui aHajau3a U OOBSICHEHUS SIBIECHUI OKPY)KaIoLIero Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHHE JelaTh 0OOCHOBAHHbBIE 3aKIIOYEHUsI HA OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIINXCS IAHHBIX C IIEJIbIO MTOJIYyUYEHHUs JOCTOBEPHBIX BBHIBOJIOB;

- CHOCOOHOCTb CaMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKHE 3HAHMS U1 PELIeHUs NpoOieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

- OCO3HAaHHWE LIEHHOCTH Hay4YHOW JEeATENbHOCTH, TOTOBHOCTH OCYIIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

- TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHHUIO U caMOOOpa30BaHHIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 OMOJIOTHU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANPEJIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus BKIIOYalOT: 3HAUUMBbIE IS
GbopMHpOBaHUS ~ MHPOBO33PEHHS  OOy4alOUIUXCS  MEXKIUCHUIUIMHApHbIE  (MEXIpPEIMETHBIE)
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oOlIeHay4YHbIe MOHATHUS, OTPaKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHHBI MHpa U CeU(UKY METOA0B
MMO3HAHMSI, UCTIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUsl, sIBJIIEHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBAHKE, HAOTIOACHHE,
U3MEpEeHUe, OSKCIEPUMEHT U JIPYr'HX), YyHUBEpCaJbHble Yy4yeOHble JeicTBUA (IIO3HABATENbHBIE,
KOMMYHHMKATHUBHBIE,  peryisiTUBHbIE), oOecneunBaromue  ¢GopMupoBaHue  GyHKIIMOHATHLHOU
IPaMOTHOCTH M COLIMAIBHON KOMIETEHIIMH 00yUJaIONIMXCsl, CHOCOOHOCTh 00YJarOIUXCs UCTIOIb30BATh
OCBOCHHBIC MEXIUCIUILTMHAPHBIC, MUPOBO33PCHUECKIE 3HAHUS U YHUBEpPCAIbHbIC yUeOHbIC NEHCTBUS
B [TI03HABATEJIBHON M COIMAIBHON MPaKTUKE.

MertanpeameTHble pe3yibTaTbl OCBOCHMSI IMPOTPAMMBI CpPEAHEr0 O0OIIero oO0pa30BaHUS JOJKHBI
OTpaXkaTh:

OBnaneHne YHUBEPCAJIbHBIMHA y'—lEﬁHbIMI/I NMOoO3HaABaATECJIbHbBIMHA HeﬁCTBHﬂMH:

0azoevle nozuuecKkue oeicmeus:

- CaMOCTOSTEIBHO (hOPMYIIMPOBATH U AaKTYAJIM3UPOBATH MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

- HCIOJIB30BAaTh MPH OCBOCHUM 3HAHWKA MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHAJIM3a, CHUHTE3a,
CpaBHEHUs, KjIacCU(pUKAIUU, 0000IIEHHUS), PACKPBIBATh CMBICI OMOJIOTHYECKUX TOHSTHH (BBIACIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

- ONpEAeNATh IETH JSATCILHOCTH, 3aJaBas MapaMeTpbl U KPUTCPUU HX JOCTHIKCHHS, COOTHOCHUTH
PE3YNIbTAThI NEATSIIEHOCTH C TTOCTABIICHHBIMU IEJISIMH;

- HCII0JIb30BAaTh OMOJIOTUYECKHE MOHATHUS A7l OOBsICHEHUSI (DAKTOB U SBICHU KMBOW PUPO/IBI;

- CTPOHUTH JIOTMYECKUE pacCyXkAeHus (MHIYKTHBHBbIC, IEAYKTUBHBIC, MO aHAJOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIHPOBATH BHIBOJIBI W
3aKJTFOYCHUS,

- IPUMEHATH CXEMHO-MOJICNIbHBIE CPECTBA AJIs MPECTABICHUS CYIIECTBEHHBIX CBSA3E€H M OTHOIICHUN
B HM3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEYUN PA3HOTO pPOJA, BBIIBICHHBIX B
pa3IMYHBIX HHHOPMAITMOHHBIX HCTOYHUKAX;

- pa3pabarbBaTh IUIAH PEHICHHS TPOOJEMBI ¢ Y4ETOM aHAIHM3a UMEIONIMXCS MAaTepPHABHBIX W
HeMaTepuaIbHBIX PECypCOB;

- BHOCUTH KOPPEKTHUBBI B JESATEILHOCTH, OIEHUBATH COOTBETCTBUE PE3YyJbTATOB LIEJSM, OLEHUBAThH
PUCKH TIOCIIACTBHIA e TCIILHOCTH,

- KOOPJIMHUPOBATH U BBITIONHATE PA0OTY B YCIOBUSAX PEATLHOTO, BUPTYATLHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOo0IIeM;

bazoevle ucciedosamenbeKue Oelcmeus:
- BIaAeTh HaBBIKAMH Y4EOHO-HCCIEAOBATEIbCKONM M TMPOEKTHOW JEeATENbHOCTH, HaBBIKAMU
pasperieHuss mpoodJieM, CIIOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IIOMCKY METO/IOB
peHIeHI/ISI HpaKTI/ILIeCKI/IX 3aja4, HpI/IMeHCHI/IIO pa3J’II/I‘~IHI>IX METOJ0B ITIO3HAHUAI,
- UCTIOJIb30BaTh Pa3IMuHbIe BUIBI EATEIHHOCTH MO TOTYYEHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETalInH,
MpeoOpa3oBaHUI0 M MPUMEHEHHUIO B YUEOHBIX CHUTYaIUSX, B TOM YHCIE TPHU CO3JaHUHM Y4eOHBIX U
COIINAJIBHBIX HpOCKTOB;
- (opmMupoBaTh HAy4YHBI THII MBIIUICHUS, BIAJACTh HAYYHOWM TEPMHUHOJIOTHEH, KIFOYEBBIMHU
MMOHATHSIMH U METOIAMH;
- cTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/1aull B 00pa30BaTENbHON AEATETbHOCTA U KU3HEHHBIX
CI/ITyaHI/IS[X;
- BBIABJIATH HquHHHO-CHe}ICTBeHHBIe CBiA3U U aKTyaJ'II/ISI/IpOBaTB 3a)1aqy, BbIIBHUT'ATh FI/IHOTe3y eé
pellieHrs, HAaXOAUTh apryMEHTHI JJIs JOKAa3aTelbCTBA CBOMX YTBEPKICHHM, 3a/laBaTh MapaMeTpsl U
KPUTEPUU PEIICHUS;
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- aQHAIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHMs 3aJa4d Pe3yJbTaTbl, KPUTUYECKH OLICHHUBATh HUX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIOBUSX;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

- OCYILIECTBIISITH ILI€JICHANPABICHHBIA TIOMCK IMEpeHoca CpPEeACTB M CIOCOOOB JIEHCTBUSL B
npodeccuoHaNbHYIO Cpeny;

- YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH KU3HEACSITEITLHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

- BBIBUIaTh HOBBIC UJCH, MpeljlaraTh OPUTHHAIbHBIC MOIXObl U PELICHHs], CTAaBUTh MPOOIEMbI U
3a/1a4u, JOMYCKAIOIINE AIbTEPHATUBHbBIC PEILICHHUS;

paboma c ungopmayueii:

- OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX HHQPOpMAIMH (TEKCTe y4eOHOro mocoOus, Hay4yHO-
MOMYJISIPHOM TUTepaType, OMOIOTUYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX,
B MHTEpHETE), aHAM3UPOBATh HHPOPMALIMIO PA3TMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHIECKU
OLICHUBATD €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (opmynmpoBaTh 3apOCHl U MPUMEHSTH Pa3jINuHble METOJIbI MPU MOUCKE U 0TOOpE OMOIOrHYECKON
nHpOpManY, HEOOXOMMOH IS BBITIOHEHHUS YI€OHBIX 3a1a4;

- mpuoOperaTb  ONBIT  HWCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
COBEpIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM;

- CaMOCTOSITEIbHO BBIOMpATh ONTHUMANbHYIO (QOopMy MHpelcTaBieHHs] OHMOIOTHYEcCKOW HHGOpMaLUU
(cxemsl, rpaduKu, TMarpaMMBbl, TaOJIHIIBI, PUCYHKH H JAPYroe);

- UCIOJIb30BaTh HAYYHBIN SI3BIK B KA4€CTBE CPEICTBA NMPH paboTe ¢ OMOJIOTHYECKOW WH(POpPMAIIHCH:
NPUMEHITh XUMUYECKHe, (PU3NYECKUEe U MaTeMaTUYeCKWe 3HAKM M CHUMBOIBL, (HOpMyIHI,
ab0peBHaTypy, HOMEHKIATYPY, UCIOIb30BaTh U MPEOOPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPENICTBA
HarJIsiJHOCTH;

- BJIQJCTh HABBIKAMH DPACMO3HABAHUSA M 3aIIUTHl MH(pOpMAIHH, WHPOPMAIMOHHON O0e€30macHOCTH
JTUYHOCTH.

OBH&I{EHI/IC YHuBEepCaJbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMM:

obuwenue:

- OCYILECTBIATh KOMMYHHKAIIMM BO BCeX cdepax KHU3HU, aKTUBHO y4aCTBOBATh B JHANIOTE WIU
JUCKYCCUU TIO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIMPOCHI, BHICKA3BIBATH CYKJICHUS
OTHOCUTENILHO BBITIOJHEHUSI TIpejIaraéMon 3aJad, YYUTHIBATh HHTEPEChl W COTJIACOBAHHOCTH
MO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTA UJIH TUCKYCCHH);

- pacrmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHUS, MOHUMAaTh 3HAUYEHHE COLMAJIBHBIX 3HAKOB,
MPENNOChIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYallud, yMeTh CMSTYaTh KOH(DIUKTHI U BECTU
TIEPETOBOPHI;

- BIAJCTh PA3UYHBIMH CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHWMATh HAMEPEHUS JIPYTUX
TMOJEH, TMpOSBISATh YBaXHUTENBHOE OTHOIIEHHE K COOeCeHHMKY U B KOpPpEeKTHOW (dopme
(bOopMyIHMpOBaTh CBOM BO3PAKEHUS;

- pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

CO6MECHHAA 0esAmenNbHOCHLb:

- IOHMMAaTh U HMCMOJb30BaTh MPEUMYILECTBA KOMAHIHON M MHAMBUAYAJIbHON paOOThl NMPHU pEIIeHUU
Oouosiornyeckoil mpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh MPUMEHEHHUs TPYIIOBBIX (HopMm
B3aUMOJICHCTBHS NIPU PELICHNN Y4eOHO! 3a1auH;

- BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX AEMCTBHI ¢ yU€TOM OOIIMX UHTEPECOB U BO3ZMOKHOCTEHN
KaX/I0T0 WIEeHa KOJUIEKTUBA;
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- IPUHUMAThH LIEJIM COBMECTHOM IEATENbHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH NCHCTBUS IO €€
JNOCTHKCHMIO: COCTABJIATh IUIAH JEUCTBUM, pacIpeneisiTb PO C y4ETOM MHEHUN Y4YaCTHHKOB,
00CYXKIaTh pe3yNbTaThl COBMECTHOU PabOTHI;

- OLICHMBATh KayeCTBO CBOEr0 BKJAJa M KaXJOr0 Y4aCTHHMKAa KOMAHIbl B OOIIMH pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

- IpeJUIaraTb HOBBIE ITPOEKTHI, OLCHUBATh UACH C MO3ULUN HOBU3HBI, OPUTMHAIILHOCTH, IIPAKTUYECKOU
3HA4YUMOCTH;

- OCYUIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PAa3JIMYHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryisiTUBHBIMU /1€fiCTBUSIMM:

CamMoopzanu3ayu:
- HCIOJB30BaTh OMOJIOIMYECKHE 3HAHUS IS BBIABICHUS IPOOJEM M UX PELICHUS B KU3HEHHBIX U
Yy4eOHBIX CUTYalHsAX;

- BBIOMpATh HAa OCHOBE OMOJIOTHYECKUX 3HAHUH IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOUX JIEHCTBHAX
U TIOCTYTIKaX 10 OTHOLLIEHUIO K KUBOU IIPUPOJE, CBOEMY 3I0POBBIO U 30POBBIO OKPYKAIOIINX;

- CaMOCTOSITEJIBHO OCYILECTBIIATh IMO3HABATENIbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMbI, CTABUTH U
(dbopmMynHpoBaTh COOCTBEHHBIE 331a4 B 00Pa30BATEIBHON NESTEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

- CaMOCTOSATEJIBHO COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C YY4ETOM MMEIOLUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEAIOYTEHUN;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

- paciIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX [IPEANOYTEHUH;

- JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

- OLICHUBATh NPUOOPETEHHBIN OIBIT;

- c110coOCTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW 3PYAULUHU B Pa3HbIX 001ACTAX 3HAHUM,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIN YPOBEHD;

CAMOKOHMPOJIb:

- 1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLIEHUBATH COOTBETCTBUE
PEe3yIbTATOB LIEIISAM;

- BJaJeThb HaBbIKAMU II03HABaTENbHOW pe(IeKCHUHM KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U
MBICIMTENbHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBaHMM, HCIIOJIb30BaTh NMPUEMBI peduieKCuu s
OLIEHKH CHUTYalluH, BbIOOpa BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU AHAIIU3E PE3yIbTaTOB ACATCIBHOCTH;

npunamue ceéa u Opy2ux:

- IPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATH MOTHUBBI U ApT'YMEHTHI IPYTUX IIPU aHAINU3€ PE3YIbTATOB IEATEIIbHOCTH,
- IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

- pa3BHUBATh CIIOCOOHOCTh MMOHUMATh MUP C MO3UIUH IPYTOr0 YEIOBEKa.

HNPEIMETHBIE PE3YJIBTATDBI

HpC,Z[MCTHLIC PE3YIbTAaThl OCBOCHHUA IPOTrPaAMMBIL COO mno Omosoruu Ha 0a30BOM YPOBHEC BKIIIOYAKOT
CHCI_[I/I(I)I/I‘-ICCKI/IC JJIA yqe6H0ro npeamera «buonorusy» HAaYYHBbIC 3HAHHA, YMCHUA U CITIOCOOBI ﬂeﬁCTBHﬁ
IO OCBOCHHIO, MHTCPIPETAIMU H npeo6pa3013aHmo 3HaHI/II71, BUObl ACATCIIBHOCTH IIO IMOJIYYCHHUIO
HOBOI'O 3HAaHHMA W HNPHUMCHCHUIO 3HAHUM B Pa3INYHBIX y‘Ie6HI)IX CUTyallusXx, a TaKXXE B PCAJIbHBIX
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KU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX ¢ Owuonorueil. B mporpamMMe mnpenMeTHble pe3yabTaThl
MIPEJICTaBJICHBI TI0 TOJaM 00y4YeHUSI.

IIpenmeTHble pe3yJbTaThl OCBOeHHS y4ueOHOro mpeamera «buogorus» B 10 Kiacce J0JKHBI
0TPaXKATh:

- OpMHPOBAHHOCTH 3HAHHWI O MECTE W POJIM OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa W HAyYHOTO
MHUPOBO33PEHUS, O BKJIAJE POCCHUUCKUX U 3apyOeKHbIX Y4YEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATLHOW TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIICHMsI )KU3HCHHBIX 33]1a4;

- YMEHHE PACKPBIBATh COJICPKaHNE OMOIIOTHUECKUX TEPMHUHOB M TIOHSTUMN: )KU3Hb, KIIETKA, OPTraHU3M,
MeTaboym3M (0OMEH BEIISCTB M IPEBpAIICHHE SHEPIrHH), TOMEOCTa3 (caMoperysisius), ypoBHEBas
OpraHu3anysi JKMBBIX CHCTEM, CaMOBOCIPOW3BEICHHE (PENpOIYKIHUs), HACICICTBEHHOCTD,
W3MEHUYUBOCTbH, POCT U PA3BHUTHUE;

- YMEHHE H3Jaratb OMOJOTHYECKUE TeOpUHU (KIETOYHAsl, XpPOMOCOMHAsl, MyTallMOHHAs!, [IEHTpaJIbHAs
JI0OTMa MOJICKYJIsSIpHON Omosioruw), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBwioBa) u yuenus (o
[EHTpaX MHOT000pa3us M MPOMCXOXACHUS KylnbTypHBIX pacreHuii H. M. BaBuiosa), ompenensarsb
IPaHUIBI UX IIPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- YMEHHE BJIQZIETb METOJaMH HAYYHOTO IO3HAHWS B OWMOJIOTHH: HAONIONEHWE M ONHCAHHE >KUBBIX
CHCTEM, TIPOLIECCOB W SIBJICHWW, OpPraHW3alisl M IPOBEJCHUE OHOJOTHYECKOTO SKCIEPUMEHTA,
BBIJIBUKCHUE THIIOTE3bI, BBHISIBJICHUE 3aBUCUMOCTH MEXIY HCCICIyeMbIMH BEJIUYMHAMH, OOBSICHCHUE
MOJIYYCHHBIX PE3YJbTATOB, MCIIOIH30BAaHHBIX HAYYHBIX MOHATHUN, TECOPUN M 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIBI HA OCHOBAHUH TIOJTyYEHHBIX PE3yIbTaTOB;

- YMCHHE BBIICIATH CYIICCTBCHHBIC IPH3HAKKM BHUPYCOB, KJIETOK TMPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB H
MpeBpamieHusi PHEPTUUM B KJIETKE, (POTOCHMHTE3a, IUIACTUYECKOrO M DJHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHHS, Pa3MHOXKCHUS, HWHAWBUIYAILHOTO Ppa3BUTHUS
opraHusma (OHTOTEHE3);

- YMEHHE MPUMCHSThH MOJYYCHHbIC 3HAHHS JIJISI OOBSICHEHHUS OMOJIOTUYECKUX TPOIIECCOB M SIBJICHUIA,
IUTSL TIPUHATHUS IPAKTHYECKUX PEIICHUH B TOBCEAHEBHOM )KHM3HHU C IETbI0 o0ecTiedeHns 0€30macHOCTH
CBOETO 3JIOPOBBSI M 3J0POBBSI OKPYXKAIOMIMX JIIOJIEH, COOMIOACHUS HOPM TPAMOTHOTO TOBEICHHS B
OKpy)XallIled NPUPOTHON cpelne, MOHUMAHUE HEOOXOJMMOCTH HCHONB30BaHUS JIOCTH)KEHUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJOTUH TSl palliOHAILHOTO MPUPOIOIOIb30BAHMUS;

- YMEHHE pemarh >JIEMEHTapHble TeHETHUYECKHE 3aJadyd Ha MOHO- W JUTHOPUIHOE CKpEIIMBaHHE,
CIIETIJICHHOE HACJIeJIOBaHUE, COCTABISITH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS UIS TPEICKa3aHus
HACJIETOBaHM MPU3HAKOB Y OPTaHU3MOB;

- YMEHHUE BBIMONHATH JaOOpPaTOpHBIE M MpPaKTHYECKHUE PadOThI, COONIOAATh MpaBuja Mpu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

- YMEHHUE KPUTUYCCKU OLIEHUBATh M MHTEPIPETUPOBATH MHPOPMAITUIO OHOIOTHYECKOTO COJCPIKAHUS,
BKJIIOUAIOIIYIO TICEBJOHAy4YHbIE 3HAHMS W3 PA3NUYHBIX HCTOYHHUKOB (CpelICTBa MAacCOBOU
nH(pOpMaIIUY, HAYYHO-TIONMYJSPHBIE MaTepPHAalIbl), ITHUECKUE aCTIeKThl COBPEMEHHBIX MCCIIEIOBAaHUI B
OMOJIOTHH, MEUIINHE, OMOTEXHOJIOTHH;

- YMEHHE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OMOIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.

IIpeameTHbIe pe3ybTaThbl O0CBOeHHsI yueOHOro npeamera «buosorusi» B 11 kiacce M0JKHBI
OTPAXKATh:

- ¢(hopMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa W HAYYHOTO
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MHUPOBO33PEHHUS, O BKJIAJl€ POCCHICKUX M 3apyOexHBIX Y4YEHBIX-OMOJIOroB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATFHOW TPaMOTHOCTH Y€JIOBEKa sl PEIICHUS KU3HEHHBIX 3a71a4;

- YMEHHE pacKpbIBaTh COJACPKAHHE OWOJIOTMYECKUX TEPMUHOB W TOHATHIA: BUM, TMOMYJISIHUS,
reHO(OH/I, PBOJIOIMS, ABMXKYIIUE CUIBI ((HaKTOpPBI) SBOJIONHH, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, SKOJOrHYecKue (aKkTOpbl, IKOCHCTEMA, MPOIYLEHTbI, KOHCYMEHTHI, PEIyLEHTHI,
I[N MUTAHUS, YKOJIOTUYECKas mrupaMua, OMoreoneHos, ouocdepa;

- YMEHHE H3JIarath OWOJIOTHYECKHEe Teopuu (dBoitonuoHHas teopus Y. JlapBUHA, CHHTETHYECKAs
TEOpHs HBOJIIOLINN), 3aKOHBI U 3aKOHOMEpPHOCTHU (3apoabiiieBoro cxoactsa K. M. bapa, yepenoBanus
IVIaBHBIX HampaBieHund W myred sBomoruu A. H. CeseprioBa, ydyeHuss o Owmochepe B. U.
Bepnanckoro), onpeaensTh rpaHUllbl UX TPUMEHUMOCTHU K )KHBBIM CHUCTEMAaM;

- YMEHHE BJIQZIEThb METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTHH: HAONIOJEHWE M ONHCAHHE >KUBBIX
CUCTEM, IPOLIECCOB U SBJICHUHM, OpraHu3alus ¥ TMPOBEACHHE OUOJIOTUYECKOTO HKCIEPHUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEXY HCCIEAYEMBIMHU BEJIMYMHAMH, OOBSICHEHHE
MOJTyYEHHBIX PE3Yy/IbTAaTOB, UCIOJIB30BAHHBIX HAYYHBIX MMOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIbl HA OCHOBAHMHU MOJYYECHHBIX PE3yJIbTaTOB;

- yYMEHHE BBIJCNATH CYUIECTBEHHbIE IPU3HAKU CTPOCHHUSI OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIAM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OMOr€OlIEHO30B M 3KOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,  BHI000pa30BaHMA,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS JKOJOTMYECKHX (DAaKTOpOB Ha OpraHu3Mbl, IepeHoca
BEIIECTB U IOTOKA JHEPIHMH B JKOCHCTEMaX, AHTPOIOIEHHBIX H3MEHEHHH B 3KOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX IIUKIOB B Onocdepe;

- YMEHHE TPUMEHSThH MOJNyYCHHbIE 3HAHHS ISl OOBSICHEHUS OMOJIOTUYECKUX TPOLECCOB W SIBICHUIA,
IUISL IPUHATHUS IPAKTUYECKUX PEIICHU B TIOBCEAHEBHOM KHU3HHU C IIETbI0 o0ecriedyeHns 0e30macHOCTH
CBOETO 37I0POBBSI U 3/I0pPOBbS OKPYXKAIOIIUX JIFOJIEH, COOMIOACHUS HOPM T'PAMOTHOTO IMOBEACHUS B
OKpYy)Xamlled NpUPOTHON cpene, MOHUMAHUE HEOOXOJMMOCTH HCHOJIB30BaHUS JOCTH)KEHUN
COBPEMEHHOM OMOJIOTHH ISl PALllMOHAIIBHOTO MPUPOIOTIONb30BAHUS;

- YMEHHUE pelaTh dJeMEHTapHbIe OMOJIOTUYECKUE 33/1a4H, COCTABIIATH CXEMBI IMEPEHOCA BEUIECTB U
SHEPruM B 3KocHucTeMax (e MUTaHus:);

- YMEHHUE BBIMONHATH JTaOOpaTOpHbIE U MpaKTHYeCKHue padoThl, COONIOAATh MpaBWiIa MpHU paboTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAaHUEM;

- YMEHHE KPUTHUYECKH OLEHUBATh U MHTEPIIPETUPOBATh WHPOPMAINIO OHOJIOTHIECKOTO CO/ICpIKaHUS,
BKJIIOYAIOIIYI0 TICEBAOHAYYHbIE 3HAHWUS W3 PpA3JIMYHBIX HCTOYHHKOB (CpeICcTBa MacCOBOM
uH(pOpMallUK, HAyYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TJI00ATbHBIE HKOJIOTHUECKUE
poOJIEeMBbI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HIINIO;

- YMEHHUE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000MIas OMOIOTUYECKYIO
WHGPOPMAIIHIO U3 HECKOJIBKUX NCTOYHUKOB, TPaMOTHO MCIIOIH30BATh OHATHIHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumMmenoBanue
Ne (undposbie)
pa3ie;ioB 1 TeM Konrpoabnubie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcbl
1 Buosorus kak Hayka 1 0.5
2 Kusrle cucreMsl u 1
WX OpraHu3aus
3 XUMHYECKHHA COCTaB 9 1
Y CTPOEHUE KIIETKU
4 KuznenesareabHOCTD 8
KJIETKH
PasmHOXeHne Hu
WHIUBU bH
5 JHBIAYATIBHOC 4 1
pa3BUTHE
OpraHU3MOB
HacnencrBenHocts u
6 W3MEHUYHUBOCTH 8 15
OpraHU3MOB
I'eneTnka yenoBeka.
7 Ceneknus 2
oprann3mMoB. OCHOBBI
OHMOTEXHOJIOTUHU
Htorosas
8 1 1
KOHTpOJIbHas paboTa
OBIIEE KOJIMYECTBO 34 1 4
YACOB I10 ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHME 11 KJIACC

Ne
n/n

HauMenoBanue
pa3aesoB M TeM
NporpamMMbIl

KoaunuyecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OBOJIIOIIMOHHASA
ouoorus

Bo3aukHoBeHue u
pa3BUTHE KU3HU Ha
3emiie

10

0.5

Opranu3mMel u
OKpYy>KaroIas
cpena

Coo0mecTBa u
SKOJIOTUYECKUE
CHCTEMBI

Hrorosas
KOHTPOJIbHAs
pabora

OBLIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34

2.5
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

METOIUYECKUE MATEPHUAJIbI VIS YUUTEJISA

1. buomorus. O6mas 6monorus. 10-11 kmaccsr: yuebnuk /A.A.Kamenckuii, E.A.Kpukcynos, B.B. Ilaceunuk.

- 2-e u3n., crepeoturt. — M. : [lpoda, 2014. — 368 c. : .
2. Anacracosa JLII. O6mas Ouonorusi. Jlunaktudeckue marepuansl. - M.: Benrana-I'pad, 1997. -
240c;
3. buonorus: mkoneHel Kype. - M.: ACT-IIPECC, 2000. - 576 c: un.- («YHuBepcallbHOE yueOHOE
mocooue»);
4. Vranosa T. B. CoopHuK 3amaHuii 1o oOIIei OMOJOTHH: TOCOOME I yJaluxcs: 001meoopa3oBar.
yupexaenuii /T.B. IBaHoBa,
I'.C. Kanunosa, A.H.Msrkosa. - M.: IIpocsemenue, 2002- (ITpoBepb cBOM 3HAHUSA);
5. Koznmoea T. A. KomocoB C.H. [lupakTthueckue KapTOYKH-3aJaHHs MO OOIIeH Ouonoruu. - M.:
Wznarensckuit oM «'enmxep», 1997. - 96¢;
6. Jlepuep I'.11. O6mas 6uonorus. [loypodnsie TecTsl 1 3aganus. - M.: AxkBapuym, 1998;
7. CyxoBa T.C., KoznoBa T. A., Conun H. U. O6mas 6uonorus. 10-11kmn.: pabouast terpaip K
yaeOHuKy. -M; JIpoda, 2005. - 171c;
8. O6mas 6uonorusi: Yueb. ans 10-11 k. ¢ yrmy6n. usyyenuem Ouonoruu B wk. /JI. B. Bricomkas,
CM. I'marones, ['.M. pmvmun u ap.; noxg pen. B.K. lllymuoro u ap. - M.: [Ipocsemenue, 2001. - 462
C: WL
MULTIMEDIA - nognepxxka kypca «O0mas ouonorus» Jlaboparopusiit npaktukym. buonorus 6-11
kiacc (yaeOHoe IeKTpoHHOE u3nanue),Pecrrybmkanckuii MyapTuMeana neatp, 2004
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

1. Buonorus. O6mas ouomorus. 10-11 knaccer: yueOnuk /A.A.Kamenckuii, E.A Kpukcynos, B.B. ITaceunuxk.
- 2-¢ u3n., crepeotur. — M. : [lpoda, 2014. — 368 c. : u.

2. buonorusa. Oumuknonenus / I'm. pemaktop M.C.I'mmspoB. - M.: bompmas Poccuiickas
suukionenusa, 2003. 6. BoponuoB H.H., Cyxopykoa JI.LH. DBomronus opraHuyeckoro mupa
(bakynpTaTuBHBIH Kypc): YueOHoe mocobue mist 10-11 kmaccoB cpemHeit mikonbl.2-€ u3m.- M:
Hayka,1996. 7. I'pun H., Ctayt V., Teitnop . buonorus: B 3-x T.-M: Mup,1990.

3. buonorus. Dumuknonemus / I'nm. pemaktop M.C.I'mmsapoB. - M.: bomemas Poccuiickas
sHumkIoneaus, 2003.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

www.bio.1september.ru - razera «buosorus» - npuiaoxeHue K «1 ceHTIOps»
WWW.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHH

www.edios.ru - Ditnoc - HeHTp JUCTAHIIMOHHOTO 00pa30BaHMUs

www.km.ru/education - YueOHble MaTepuaibl 1 ciioBapu Ha caiire «Kupwi u Medoauii»
http://school-collection.edu.ru Equnas komekuus uudpoBbiX 00pa3oBaTelIbHBIX PECYPCOB.
http://window.edu.ru/ Enquroe okHO q0cTyma K 00pa3oBaTeIbHBIM pecypcaM
http://www.priroda.ru — Ilpupoza: HaMOHAIBHBII TOPTAJL.

http://obi.img.ras.ru — basa 3Hanuii M0 OMOJIOTHH YeIOBEKA. YUEOHUK MO MOJIEKYJISPHOU OHOIOTHH
4e0BeKa, OMOXMMHUH, (PU3HNOIIOTHH, TeHHOI U OSTKOBOW MH)XCHEPHUH.
http://www.zoomax.ru — 300710rusi: YeI0BEK U JOMAIIIHHUE 5KUBOTHEIE,

http://www.fipi.ru — denepanbHblil HKHCTUTYT HEIArOTHYECKUX U3MEPEHH.
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