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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coiepxaHus yueOHoro mnpenmera «buonorus» cocraBuin:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMA,
pe3ynbTaToB OOyueHUss M TpeOOBaHMM K YPOBHIO IOJTOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS
00 0o0MmHMX HEeJsIX U MPUHIIMIAX, XapaKTePU3YIOINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETr0
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHMU S>KUBOM MpPUPOIBI M OOECHEUeHHH CYIIECTBOBAHMS YeJIOBEYECKOTIO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIE (DYHKIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAaHUSI M Pa3BUTHS OOy4aroIUMXcs cpeacTBamMu y4yeOHoro mpeamera «buonorusy,
omnpezenseT 00s3aTeIbHOE IMPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYypy, pacrpeaeincHue
IO paszenam ¥ TeMaM, PEeKOMEHIYEeMYIO MOCJIeI0BATeIbHOCTh M3yUCHUsl Y4eOHOro MaTepuasia
¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3€H, TIOTHKK 00pa30BaTeIbLHOrO Mpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIMXCS.

B mnporpamme 1o OHONIOTMU TakKe€ YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOU JIEATEIbHOCTH/YU4eOHBIX ACUCTBUN OO0yYarommxcs
10 OCBOCHUIO COZIEpkKaHUs OMOJIIOTMYECKOro 00pa30BaHHUs.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
NPEJCTaBICHU O 3J0pPOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKaroulei
npupoaHoii cpene. IlosToMy Hapsay ¢ H3ydyeHHEM OOMEOMOJIOTUYECKHX TEOPHH, a TaKkKe
3HAHUU O CTPOCHHH >KUBBIX CHCTEM Pa3HOTO PaHTra M CYHTHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU IS PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YHUCIe: MPO(UIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHUCTBEHHOW [ESITEIHHOCTH 4YeNIOBEKa Ha COCTOSHUE TPUPOIHBIX
U MCKYCCTBEHHBIX KOCHUCTEM. Y CHUJIEHHE BHUMAHUS K MPUKJIAJHONW HANpaBIEHHOCTH Yy4eOHOTro
npeamera «BHONOTHSY MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHHSM TUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buomoruss Ha ypoBHEe cpemHero oOmero oOpa3oBaHHS 3aHUMAET BAKHOE MECTO.
Omna oGecnieunBaeT popMHUpOBaHUE y 00yUaIOIUXCS MPEACTaBICHUI 0 HAyYHOW KapTUHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
¢dopMupoBaHus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

Bonmbmoe 3HadeHWe OHWOJNOTHS WMEET TaKkKe JUIsl PEHICHHsS BOCHHTATENBHBIX
U DPa3BUBAIOIIMX 3aJa4 CpeJHero ooOmero oOpa3oBaHMs, COLUANIMU3ALUU OOYJarOIIUXCS.
W3yuenne Owonornu oOecreunBaeT YCIOBHS Ui  (HOPMUPOBAHHS HWHTEIUICKTYalbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIOCOOCTBYET
UHTETPAllii OWOJIOTUYECKUAX 3HAHWHA C TPEACTABICHUSAMH W3 APYIHMX YUEOHBIX IMPEIMETOB,
B YacTHOCTH, (U3UKH, XUMUM M reorpaduu. Ha3BaHHBIE MONOXKEHUS O MpeJHA3HAYCHUU



yueOHOro mpenMera «bHONOTHS» COCTAaBMIM OCHOBY ISl ONPEIEIICHHS TMOAXOIOB K OTOOPY
U CTPYKTYPUPOBAHUIO €r0 COJEPKaHus, MPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OTt6o0p conepxanus yueOHOrO npeamera «buonorus» Ha 6a30BOM YpPOBHE OCYLIECTBIEH
C MO3UIUI KYJIbTYpPOCOOOPA3HOT0 MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaIOUIHeCs TOJKHBI
OCBOUTH 3HAHUS W YMCHHS, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYIbTYpHI, OMPEACISIONIIE
aJIecKBaTHOE TIIOBEJCHHE YeJOBeKa B OKpYXKallled MNPUPOAHON cpelne, BOCTPeOOBAHHbBIE
B MOBCEHEBHOW JKU3HU U MPAKTUIECKON JesTebHOCTH. Oco00e MECTO B 3TOH CUCTeME 3HAHUH
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuana B TporpaMme Mo OHoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
J)KUBOM MPUPOJBI, O €€ YpOBHEBOW OpPraHM3allMd M HBOJIOLUUU. B COOTBETCTBHM C 3TUM
B CTPYKTYpe yueOHOro npeamera «bruosnorus» BblAeNeHbl CIEAYIONne CoiepKaTeIbHble TUHUU:
«buonorus kak Hayka. MeToJibl HAy4yHOTO Mo3HaHUM», «KileTka kak OMOJIOTHYECKass CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI U IPUCYIITIE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJQJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U MpUOOpeTeHHEe YMEHUN KCIOJIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JEUCTBUMN
B OTHOIICHUH OOBEKTOB )KHBOW MIPUPOJIBI U PEIICHUS PA3IUIHBIX )KU3HCHHBIX MTPOOJICM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenamera «buonorus» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYalOIIMMUCA CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3ax, MpaBUiaX, CIYKalIMX OCHOBOH I (OPMUPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOCHHMHM, MHOTO00OpPa3sUU M OCOOCHHOCTSIX MHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allvH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0OyYaromUXcsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIUu;

CTaHOBIIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TIpPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH W OIEHWBATH SIBJICHUS OKPYKAIOIIETO MHUpa KUBOW TPHUPOIBI
HA OCHOBaHWH 3HAHHH U OTBITA, MMOJYYEHHBIX MTPU U3YYEHUH OHUOJIOTHH;

dbopMupoBaHne y OOYYarOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTH;

BOCMHUTAaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUSA YEIOBEKOM >KMBOW MPHUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNUE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKM3HH ISl OIEHKH
MOCNEACTBUIA CBOEH NEATENhbHOCTH MO OTHOIICHHUI0 K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmero oopasoBanus «buonorusy», nsydaemasi Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIAM B COCTAaB MPEAMETHON o00yacTtu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojoruy Ha 6a30BOM ypOBHE CPEIHEr0 00IIero oOpa3oBaHUsI OTBOJIUTCS
68 vacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMH HayKamH, (uiocodueit, 3THUKOW, 3CTeTMKOW W mpaBoM. Ponb Ouonoruu
B (h)OpMHUPOBAHUH COBPEMEHHOIN Hay4HOH KapTUHbBI Mupa. CuctemMa OMOJIOTHYECKUX HaAYK.

MeToap!l o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccuukanus, MOJASITHMPOBAHUE, CTATUCTHYECKAss 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOW MTPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOMYISUHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XuUMUYeCKHl ~ cocTaB  KJIETKH.  XHUMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEDPAIBHBIX BElIECTB B KieTke. [lomnepikaHue OCMOTHMYECKOIO
OanaHca.

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnnmblie
U 3aMEHHUMblE€ AMMHOKHCIOTH. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epmeHThl — OHooruyeckue karaiauzaropbl. CTpoeHue ¢epMeHTa: aKTHBHBIM ILIEHTD,
cyoctpatHas  cneuuduuHocTth.  Kodepmentel.  Butamuusl.  Orminuus  (epMEHTOB
OT HEOPraHMYECKHUX KaTalIu3aTOPOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TOJNHcaxapuibl (Kpaxmal, TJIHMKOTeH, IeJIoa03a). buomornueckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB M JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kuciotel: JIHK u PHK. Hykneotuibl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JHK. Crpoenne um ¢ynkuuun PHK. Buner PHK. AT®: crtpoenue
U QyHKIUH.

[Mutonmoruss — Hayka o kjierke. Kierodynas Teopuss — npuMep B3aMMOACUCTBUS HAEH
1 (HaKkTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl U3yUEeHUSI KIIETKH.

Knetka kak nenoctHas xuBasi cucreMa. OOIie MpU3HAKKM KJIETOK: 3aMKHYTasl Hapy>KHast
MemOpaHa, mosekyinsl JIHK kak reneruueckuii anmapar, cucremMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUeCKass M mIpokapuoruyeckas. OCOOCHHOCTHM CTPOCHHS
MPOKapUOTUUYECKON KiIeTKU. Kietounas crenka 6aktepuil. CTpoeHHE SyKaPUOTHUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kinetku: JI1C, anmapat ['onsmxu, muzocomsl. [lomyaBToOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdemoHcTpaumnu:

IToptpetni: A. JleBenryk, P. I'yk, T. IlIBann, M. llnelinen, P. Bupxos, JIx. Yotcon,
@. Kpuk, M. Yunkunc, P. @panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX 3JEMEHTOB B  HEXHUBOM MPHUPOAEY,
«PacrnpeniesieHre XUMUYECKUX 3JIEMEHTOB B JKHBOU ITPUPOJIE.

Tabmuel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTes Oenka», «CtpoeHne Moekyisl Oenkay, «Ctpoerne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKN», «Y TIeBOABDY, «JIunuas».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi IPOBEICHUS HAOIIOJCHUH,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopnast pabora Ne 1. «M3ydeHHe KaTaJIUTUYECKOW AaKTUBHOCTU (HEPMEHTOB
(Ha mpuMepe aMHIIa3bl WK KaTajaa3bl)y.

JlaGopatopnast pabora Ne 2. «l3ydyeHue CTpoeHHsS KIETOK PACTEHUM, >KHUBOTHBIX
u OakTepuil Mo MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax U UX OMHCaHUE.

Tema 4. ’/KuzHeaeaTeIbHOCTDH KJIETKH.

OOmen  BemecTB, WIHM  MeTa0OMU3M. AcCCUMWISAIUSA  (TUIACTHYECKHM  OOMEH)
U JUCCUMUJIIAIMS (SHEPreTUUecKuii 0OMEH) — JIB€ CTOPOHBI €JUHOTrO Ipoliecca MEeTadoau3Ma.
Posnb 3aKOHOB COXpaHEeHHUs BEIIECTB U SHEPTUU B MIOHUMAHUU METaboIMn3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Pons depmenToB B 0OMeHE
BELIECTB U IIPEBPALICHUH DHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakiuu ¢otocuHTe3a.
O¢ddexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [l KU3HHU Ha 3emiie. BausHue ycinoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XEeMOCHHTE3upyroIue OakTepuu. 3HaueHHE XEMOCHHTe3a Ul JKU3HU
Ha 3emie.

OHepreruyecknii  oOMeH B KjeTke.  PaciierieHne — BEIIECTB,  BbIIEJIECHUE
U aKKyMYJIMPOBAaHME SHEPTUU B KJIETKe. DTalbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue
u ero Buiapl. KuciopogHoe oOKucieHME, WM KJIETOYHOE JbIxaHue. OKHUCINUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHa.

Peakumu wmarpuuHoro cunresza. l'enHernueckas wunpopmarms u JIHK. Peanumzanums
reHeTHUYecKoil uH@opMmaluu B KkieTke. ['eHeTnueckuil koA U ero cBoMcTBa. TpaHCKpUNLIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6nocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle  ¢opmMbl  KU3HM —  BUpYyChl. Mcropusi ~ OTKpBITUS ~ BHPYCOB
(4. N. NBanoBckuif). OcOOEHHOCTH CTPOEHHS U >KU3HEHHOTO LKA BUpYycoB. bakrepuodaru.



Bone3nu pactenuii, >kUBOTHBIX M 4YelOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedumra
yenoBeka (BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIMS, peBEepTa3a W WHTETpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreruueckuii oOMen», «Xioporact», «®Dorocunresy, «Ctpoenune JHK», «Ctpoenue
u  (yHkuuoHupoBaHue reHa», «CunHte3 Oenka», «['eHeTnueckuii Kom», «Bupycs,
«bakrepnoparn», «Crpoenne u >ku3HeHHbIH 1uka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHue KIeTKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslli 1WKIJI, WIM JKW3HEHHBIA LMK KieTku. MHTepdasza m muto3. Ilporeccsi,
npoTekaromue B uHTEpdasze. Permmmkanms — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckne OCHOBBI pa3MHOXKEHUSI U MHIUBUIYaIbHOTO PAa3BUTHUS
OpraHU3MOB.

lenenne xnerkn — muto3. Cramgum muto3a. [lpouecchl, MpoucXonslive Ha pa3HbIX
CTaAusAX MUTO3a. BUOIOrnYecKkuii CMbICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXXEHHUS: JIEJICHHE HAaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETre€TaTUBHOE pPa3MHOXeHUE. VICKyCCTBEHHOE KIOHMPOBAaHUWE OPraHMW3MOB, €ro 3HAYEHUE
JUISL CEJIEKIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIIONOTO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxomsiiye Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHus MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kenme3bl:
CEeMEHHUKU M sU4HMKH. OOpa3oBaHUEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AWLIeKJIeTKa) — chepMmaroreHes W oBoreHe3. (OcCOOEHHOCTHM  CTpPOEHHUs  SIMIEKJIETOK
u ciepMaTo3on1oB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbBHOE pa3BUTHE (IMOpPUOTEHE3).
Oransl AMOPHOHAIBHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TracTpysiLus,
opranoreses. [TocramOproHnanbHOe pa3BuTHe. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHS: HPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [BETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuN
pPa3BUTHSL.

JleMoHCTpanum:

Tabmuupl u cxembl: «DopMbl pa3sMHOKEHUSI OPraHU3MOBY, «/[BoitHOE OIUIOAOTBOpEHNE
y IBETKOBBIX pacTeHM», «BereraTuBHOE pa3MHOXKEHUE pacTeHui», «JleneHue KieTku
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHne XpoMOCOMBI», «KIIeTOUHBIA UKD,
«Pemmukanus JAHK», «Mwuto3y», «Melo3», «IIpsmoe n HempsMoe paszBuTHe», «l'ameToreHes
y MJIEKOMTUTAIONINX U YeloBeKay, «OCHOBHBIE CTAJAMHU OHTOICHE3a.

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIETO»,
«Sineknerka miekonuraroniero», «KapumoknHe3 B KJIETKax KOpelika JIyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HaOnronenue MuTo3a B KJIeTKax KOHYMKA KOpEIIKa JIyKa
Ha TOTOBBIX MUKPOIMpENnapaTax».



JlaboparopHass pabota Ne 4. «/3yueHue CTpPOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

IIpenmer wu 3amaunm re”etuku. Mcropus pasButus re”etuku. Ponp  nurosorun
U HMOpHOJIOTUM B CTAaHOBJIIEHHM TI€HETUKH. Bkiax poccuiickux U 3apyOeXHbBIX YUYEHBIX
B pa3BUTHE TEHETUKU. MeToapl TeHeTHKH (TMOpUIO0IOrMYEeCKU, IMTOr€HETUYECKHH,
MOJIEKYJISIpHO-TeHETUUeCKUi). OCHOBHBIE T'€HETUYECKUE IMOHATHS. ['eHeTnueckas CHUMBOJIMKA,
UCIIOJIb3yEMasi B CXEMaxX CKpELIMBaHUM.

3aKOHOMEPHOCTH  HACJEIOBAaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHnenem.
MonorubpunHoe ckperBanyie. 3akoH eIUHO-00pa3us rTuOpua0B nepBoro nokojaeHus. Ipasuio
JOMMHHMpOBaHMs. 3aKOH paclleIUIeHUs Mpu3HakoB. [unore3a wyucrtoTel ramer. IlomHoe
Y HETOJIHOE JOMUHUPOBAHNUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[luToreHeTyecKkue OCHOBBI JUTMOPUIHOIO CKpELIMBaHMSA. AHAIU3UPYIOIIEE CKpELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPENIEIIEHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana no cLeIIEHHOMY
HacJe10BaHNIO T'eHOB. Hapyllenue cuerieHus TeHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHeTUUeCKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsle M TreTeporaMeTHble OpraHu3mbl. HacienoBaHue IPU3HAKOB, CLEIUICHHBIX
C IIOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. Posb cpenbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYUBOCTH.
BapuanuoHHslii psn ¥ BapuauvoHHas kpusas. Hopma peakuum npusHaka. KonmdecTBeHHbIE
¥ KQ4eCTBEHHBIC TPU3HAKH U MX HOpMa peakuuu. CBOHCTBA MOIM(UKATMOHHOW U3MEHUYNBOCTH.

HacnencrBenHas, niau reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATUBHAs N3MEHUUBOCTb.
Meiio3 u 1oNOBOM mpouecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBocTh. Krnaccudukanms Myrtanuil: TeHHble, XpOMOCOMHBIE, TI'eHOMHblE. YacToTa
Y IpUYMHBI MyTallii. MyTareHHble (pakTophl. 3aKOH TOMOJIOTHYECKHX PSI0B B HACIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka uyenoBeka. Kapuotumn denoBeka. OCHOBHBIE METOJBl T'€HETHUKU YEJIOBEKA:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMHUYECKUU, MOJIEKYJISPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: TOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUPOBaHKUE, B ToM uyucie ¢ nomoibio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble OoJie3HH, OONE3HM C  HACJIEJACTBEHHOW MpPeapacHoiokKEeHHOCTBIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a KHU3HH, JUATHOCTHKHU, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3Hell. MeIUKO-TeHETUYECKOEe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEIULUHCKON Te€HeTUKU
B IIPEAOTBPALICHNH 1 JICUEHUH I€HETHUECKUX 3a00JeBaHUN YeI0BeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: «MOHOMOPUHOE CKPELIMBAaHUE U €r0 LIUTOICHETHYECKask OCHOBAY,
«3aKOH pacHICIUICHUS M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunHoe ckpeumBanue», «LluTorornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAaHUS,
«Meiio3», «B3auMoaeicTBrEe auIeNbHBIX T€HOBY», «I €eHeTHYeCcKne KapThl PaCTEHHUH, )KUBOTHBIX
U 4eloBeKay, «l'eHeTuka moiay, «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buuael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpymn KpoBu», «MyTalmoHHas
U3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHe», «JluruOpunHoe ckpeuuBanuey», «llepekpéct Xpomocom», MHUKPOCKOI
1 Mukpormnpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBIILEB U OKPACKH Tella), repOapwii
«I"opox mocCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHune MoauuKanMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHamu3 wMyraumid y JApo30duIbl HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocraBieHre U aHAIU3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekusi KaKk Hayka W Ipouecc. 3apOoXkJCHHE CEJIEKIMUM M JOMECTUKalus. Y4eHHe
H. 1. BaBuioBa 0 IeHTpax MPOUCXOXKICHUS U MHOTO0OOpa3ust KyJIbTypHBIX pacTeHuil. LleHTps
MIPOUCXO0KICHHS TOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITaMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbId U MHAMBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuid u kUBOTHBIX. OlIeHKa 3KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTHIX JUHUN. ['ereposuc, winu rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayrtopuaur. OtnanéHHas ruOpuau3anuss U e€ YCHEeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JaHHS
pexombunantHoit JIHK u Ttpancrenneix opranuzmoB. Knetounas wumxenepus. KietouHsie
KyIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobremsl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpamuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWsanoBay, «llomummounus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble U NpakTHYecKue padoThl:

Okckypcusi «OCHOBHBIE METOJBI M JOCTUXKEHHUS CEJIEKIIMM PACTEHHM M KUBOTHBIX
(Ha CEeNeKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMYy, COPTOUCTIHITATEIbHBIN Y4aCTOK, B TETUIMYHOE
X035UCTBO, 1a00PaTOPHIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110 BHOJIOI'MU
HA BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHM

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00yJaIUMHUCS TPOTPAMM CPEIHEro OO0IIero oO0pa30BaHMsS: JUYHOCTHBIM, METAIPEIMETHBIM
U TIPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JNMYHOCTHBIX pPE3yJIbTaTOB OCBOEHHUS mpeamera «buoJIOTHs» BBIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEJIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYeHHUIO OHMOJOTMH, IEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTHYECKOTO 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYAaIOLIMXCS PYKOBOJCTBOBATHCS
B CBOGH JEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH )KU3HECHHBIC TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUs Npeamera «buonorus» nocTUraroTcs B €IMHCTBE
yueOHOM M BOCIUTATENBHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, MCTOPUUYECKHMU U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, NPUHATHIMU
B OOIIECTBE MpaBUJIaMH M HOPMaMM IMOBEACHHSI U CIOCOOCTBYIOT IMpPOLIECCAaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSl U CaMOPAa3BUTHS, Pa3BUTHUS BHYTPEHHEW MO3MIMM JIMYHOCTH, MMATPUOTU3MA,
YBaXECHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHHUS K  KYyJIbTYpHOMY  HAacCIE€OUI0 U TpajuLUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JInuHOCTHBIE PE3yNbTaThl OCBOEHMS yueOHOro npeamera «buonaorus» JOKHBI OTpaXXaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacivpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEATM3allui OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHPOBAHHOCTh  TIPAXJAHCKOW  MO3MIMKM  OOyyaromerocss Kak  aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUICKOro OOIIEeCTBa;

OCO3HAaHME CBOMX KOHCTHUTYLMOHHBIX TIpaB M OO0SI3aHHOCTEW, YBakK€HHE 3aKOHA
Y TIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESATEIbHOCTH NPU CO3JaHUU YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHITOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOUX JCHCTBUSAX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH ¢ pa3sHBIMU yO€XKIEHUSMH, KYJIbTYPHBIMHU LIEHHOCTSIMH U COLIMAJIbHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHHUS Y4eOHBIX,
MIO3HABATEJIBHBIX M HCCIEAOBATENbCKUX 3aJa4, YBAXKUTEIBHOIO OTHOLIECHUS K MHEHMIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPKAHMUS,

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKON TPaKTAHCKON HMJICHTHUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PoanHOMN, roprocTy 3a CBOM Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K INPUPOJHOMY HACIEAMI0 U NaMATHUKAM IPUPOIBI,
nocTxeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJAJ POCCUHCKMX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, MOHUMAHUSI 3HaUYEHUSI OUOJIOrMH B NTO3HAHUM 3aKOHOB IPHUPOJIbI, B )KH3HU YEIOBEKa
U COBPEMEHHOT'0 O0IIECTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMEWHOH KM3HM B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccumn;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHHE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE IMPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢puzuveckoro BOCIIUTAHMS, ¢popmupoBanus KYJbTYPbI 310pPOBbSI
U SMOUMOHAJIBHOTO GJIAroOnoay4usi:

MOHUMaHWE W pealn3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOIOZIcHHEe TUTUEHHUYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEXKUM 3aHATHI U OTABIXA,
perymsipHas (u3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOILEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE UEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJCHUS B CUTYaIUsX, YTPOKAOIINX 3J0POBbIO U )KM3HU JIOEH;

OCO3HAaHHE MOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUs alaKorois,
HAapKOTUKOB, KypeHUs);

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMUECKON U COL[MAIbHOIN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeSITENIbHOCTD;

UHTEpEeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NEesTeTbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccnu u peaaTnu30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHU BCei
KH3HU;

7) 3KOI0TNYECKOT0 BOCIIMTAHMSA

9KOJIOTHYECKHU 11€1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPY>KAIOILEN CPE/Ibl;

OCO3HaHUeE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;



CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU U3yYCHUH OMOJOTMU 3HAHUS U YMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTMBHOE HEIPUATUE JEHUCTBHUM, INPUHOCAIIMX BpPEX OKPYXKAlOLEH INPUPOJHOM Cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEeAPUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHMYECKOTO0 MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIBHOCTH  SKOJOIMYECKOM  HANpaBICHHOCTH, YMEHMsSI  pPYKOBOJCTBOBATbCS  HUMU
B I103HABaTEJIbHON, KOMMYHHUKATUBHOW M COLMAJIbHOM NPAaKTUKE, T'OTOBHOCTU K YYaCTHIO
B [IPAKTUYECKOH AESITEIbHOCTU IKOJIOTMYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBON U UUTATEILCKON KYJIbTYphl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PaLMOHAJILHOTO HAyYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOILEeM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U oOOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHUH NpoOieM COXPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 0OecreueHus
HOBOT'O YpOBHSI Pa3BUTHS MEIULUHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelarb pecypcHble MpoOiIeMbl Pa3BUTHs YEJIOBEUECTBA, MIOMCKA MyTeH BbIX0/a U3 II00aIbHBIX
HKOJIOTMYECKUX NPOOJIEM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (YOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B II€JIAX IOBBIIMICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMOil Ipu U3y4eHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJy4aeMble 3HAHUS JJIs aHauu3a M OOBSCHEHUS SBJICHUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui pelIeHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHE ILIEHHOCTH HAy4YHOW JeATENbHOCTH, TOTOBHOCTh OCYLIECTBIISITh HMPOEKTHYIO
Y MCCIIEZI0BATENBCKYIO I€ATEIbHOCT NHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMUIO,
K aKTUBHOMY IIOJIyUEHUIO HOBBIX 3HAaHUM 1O OWOJOTMM B COOTBETCTBUU C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHsS y4eOHOro mpeamera «buoJOrusy BKIIOUAKOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOZ0B MMO3HAHMSI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, YHEPIHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHble JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHbIE, PETYISTHUBHBIE), 00ECIeUnBaOIINE



dbopMupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH U COIMAILHOW KOMIIETCHIIUH OO0YYaroIIuXxcs,
CIIOCOOHOCTh oOyyaromuxcst HCIOJIb30BaTh OCBOEHHbIE MEXIUCUUIUTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHWS H YHHBEpCAlIbHBbIC Yy4YeOHBIE JIEHCTBUS B TO3HABATEIbHOU
U COLMAJIbHON MPAKTHKE.

MeranpeaMeTHbIe Pe3yNIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHEro 00Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO  ()OPMYIUPOBATh U aKTyaIM3UPOBaTh MPOOJIEMYy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBaTh CMBICT OHOJOTHYECKHX
MOHSITHI (BBIIESATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TOHSITHSIMH);

OTpEAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHUKECHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS Ui OOBbsACHEHUs (AKTOB W SIBICHUN KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCYKICHHUS (MHIYKTHUBHBIC, JAECAyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA JUIS TPEJACTABICHUS CYIICCTBCHHBIX CBS3CH
¥ OTHONIICHHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a TakKe MPOTUBOPEUYUIl pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHAllM3a UMEIOIINXCS MaTepHabHbIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENIAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pPabOTy B YCIOBUSX pEATbHOrO, BUPTYAIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpooIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOHMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

UCIIONIb30BAaTh PA3MYHbIC BHUIBI JIEATEIBHOCTH IO TIOJYYCHUIO HOBOTO 3HAHUSA,
€ro WHTEepIpeTaliy, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B YUEOHBIX CHUTyaIUsSX, B TOM YHUCIE
MIPH CO3J]aHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIILIECHUS, BIaJAETh HAYYHOU TEPMUHOIIOTUEH, KITFOUEBBIMU
MOHSTHSIMA M METOJIaMU;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 3aadll B 00pa30oBaTENbHON AESITETHbHOCTU
Y )KH3HCHHBIX CUTYAIIHSX;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3ajady, BBIABUTATh
TUIOTe3y €€ pelleHHs, HAaXOJIUTh apTyMEHThI JUIS JIOKa3aTelbCTBA CBOWX YTBEPXKJICHHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIC B XOJIe PpEHICHHWS 3a7add  Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBATH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISATh IIeJICHANPABIEHHBI TOUCK TEpeHOca CPEICTB U CIOCOOOB NEHCTBUS
B PO ECCHOHAITBHYIO CPENY;

yMETh TMEepPEHOCUTh 3HaHWS B  [O3HABATENBHYIDO U  MPaKTUYECKyl0  o0yacTu
KU3HEICATCIIEHOCTH;



yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeill;

BBIIBUTAaTh HOBBIE HJEH, MpeAjiaratb OpUTHHAJIbHbIE MOJAXOAbI U pEUICHHs, CTaBUTh
npoOJIeMbl U 33]a4u, TOMYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMAIMH (TEKCTe y4eOHOTrO Mocoowus,
HAYYHO-TIOMYJISIPHOM JUTEeparype, OMOJIOTHYECKUX CIIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOope
Ounonoruueckoi nHGOpMaIuu, HEOOXOAUMOM /7S BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOIb30BAHMSI PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS OHOIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMebl, TaOJIUIIBI, PUCYHKH U JPYTOeE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYECKUe, PU3NYECKUe U MaTeMaTHYeCKHe 3HaKW U CHMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS W 3alIMTHl WHpOpMaNuU, HHOOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHHUS OTHOCHUTEIHHO BBINOJHEHHUS TNpeIlaraéMold 3aJadyd, y4YUTHIBATh HHTEPECHI
U COIJIACOBAaHHOCTH MO3UIUI IPYTHX YYaCTHUKOB JAMAJTIOTa WK JUCKYCCUN);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHSI KOH(MIMKTHBIX CUTYyallud, YMETh CMSATYaTh KOHQIUKTHI
¥ BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOILEHHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEPEHUs
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMaTh M UCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOM M HMHIMBUAYAIbHOW paboOThI
OpU pElIeHUH OHOJOoru4Yeckod mpodseMbl, OOOCHOBBIBaTb HEOOXOJUMOCTh MPHUMEHEHUS
IpyNIoBbIX (GOpM B3aUMOJIEHCTBHS IPU pPeLICHUH y4eOHOW 3aauu;

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX NEHCTBUH C Yy4E€TOM OOIIMX HHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJI0TO WeHa KOJIJICKTHBA,

NPUHUMATh TEIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
NeHcTBUSL MO €€ JOCTH)KEHHUIO: COCTaBJIATh IJIaH JEHCTBHIM, pacrpelenirTh poiu C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/ylaraTb HOBBIE MPOEKTHI, OIEHMBATH WJEH C MO3MIUU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHUECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYaIMsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.



OBJajieHNe YHHBEPCAIbLHBIMHA PEryIATHBHBIMH 1eiiCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OWOJOrMYECKUE 3HAHUS JUIS BBISBICHUS TNPOOJIEM M HUX PELICHUS
B )KU3HEHHBIX U YY€OHBIX CUTYaIIHsX;

BBIOMPATh HA OCHOBE OMOJOIMYECKHX 3HAHUM LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBIISATh MO3HABATEIbHYIO AEATENLHOCTD, BBIBISTH HMPOOIEMBI,
CTaBUTh W (OPMYIHPOBAaTh COOCTBEHHBIE 3aaydl B 0OOpa30BaTEIbHON JIEATEIBHOCTH
Y JKU3HEHHBIX CHTYaIHsIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHUS MPOOIEeMbl ¢ YIETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEAIIOYTEHHIA;

JIaBaTh OIICHKY HOBBIM CHTYAIUSIM;

pacIIUpPATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHHH;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATH MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOH 00pa30BaTEIbHbIN U KYJIBTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJIHTATOB LIETISIM;

BJIaZICTh HAaBBIKAMH TI03HABATEILHOU pePIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIH30BATH MPUEMBI peIIeKCUU
JUISl OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHMBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS 10 UX CHIDKCHHUIO;

NPUHUMATh MOTUBBI M aPT'YMEHTBI IPYTUX IPU aHAIIU3E PE3yIIbTaTOB JIESATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

NpUHUMATH ce0sl, MOHUMast CBOM HEAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TPU aHAITU3E Pe3y/IbTaTOB ICATCIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JPYTrUX Ha OLIMOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUD C TIO3UITUH JPYTOro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATHI

[TpenmeTHbIe pe3ynapTaThl ocBoeHusl nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyueckue g ydeOHoro npeamera «buonorus» HayuHble 3HAHUS, YMEHUS
U CcrnocoObl JEHCTBHH IO OCBOSHHIO, MHTEPIPETAMH W MPeoOpa3oBaHUIO 3HAHWHN, BUIBI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMUHBIX y4eOHBIX
CHUTyallUsX, a TakXe B pEATbHBIX JKU3HCHHBIX CUTYyallUsAX, CBS3AaHHBIX C OWOJIOTHEN.
B nporpamMe npeaMeTHbIe pe3ysbTaThl IPEICTaBIEHBI 0 ToaM 00yYeHHSL.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJM OHOJOTMH B CHCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHOW €CTeCTBEHHO-HAyYHOM KapTHHBI MHUPA
U HAydHOTO MHUPOBO33PCHHUsS, O BKJIAQIE POCCHHCKAX W 3apyOekHBIX YUEHBIX-OMOIIOTOB
B pa3BUTHE OHOJOTHH, (PYHKIMOHAIBHOW T'PAaMOTHOCTH YeJOBEKa JJIS PEIICHHs KU3HEHHBIX
3ajay;

YMEHHUE PacKpbIBaTh COJEp)KaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranu3M, Merabosm3M (0OMEH BEMIECTB W NPEBpAIlCHHE JHEPTUH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEIECHUE
(pempoTyKIHst), HACIECTBEHHOCTh, H3MEHUYHMBOCTh, POCT M Pa3BUTHE;



yMEHHUE u3jaraTb OWOJOTHYECKHE TEeOpuu (KJIETOYHAas, XPOMOCOMHAsl, MyTallMOHHAsd,
[EeHTpaJbHAs JIorMa MOJICKYJIsipHOM Owuosoruun), 3akoHel (I. Mengens, T. Moprana,
H. Y. BaBuoBa) u yueHus (0 LeHTpaxX MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUN
H. 1. BaBuiioBa), onpenensars rpaHullbl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJACHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBEJCHHE OHOJIOTrHYEeCKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISTH CYIIECTBEHHbIC MPHU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOCHHOCTH TPOILIECCOB: OOMEHA BEIECTB
U IpEBpalleHHs] SHEPTUU B KJIeTKe, (OTOCHHTE3a, MJIACTUYECKOTO U IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, M€H03a, OILIOJOTBOPEHUS, PA3MHOXKEHUSI, HHIUBUAYAIBHOIO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE TMPHUMEHATH IMOJyYEHHbIE 3HAHUSA IS OOBSCHEHHS OMOJIOTMYECKHUX IPOIECCOB
U SBICHUM, IJI1 TMPUHATHS MPAKTHUYECKUX PEIIeHUH B TIOBCETHEBHOM JKM3HH C LENbIO
obecrieyeHns 0€30IaCHOCTH CBOETO 3/I0POBBS M 37I0POBbS OKPYXKAIOIIUX JIFOJCH, COOIIOACHHS
HOPM T'PaMOTHOTO MOBEACHUS B OKPYKaIOIIEH MPUPOAHON cpejie, TOHUMaHUuEe HEOOXOAUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NIl palrOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlIMBaHKE, CIETIEHHOE HACeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIUBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIA0OpAaTOPHbIE M TMPAKTHYECKUE paboOThl, COOMIOJATh MpaBUIIa
npu paboTe ¢ y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHUPOBATh HMH(MOPMALNIO OHOJIOTHYECKOTrO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEePHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTHU, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTMYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3/je/ioB U TeM Kontposbnbie Ipaxrieckne (uudpossbie)
n/n MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
bubmuorexka [JOK
. buonoris kak Hayka 2 0-5 https://m.edS(]J_EJ.ru/7f41c292
2 JKuBple cucTeMbl U UX OpraHU3alus 1 bubmmorexa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
bubnmoreka [JOK
4 JKuznenesaTenbHOCTh KIETKH 6 hitps://m.e dS(I)_E).ru 17416292
5 Pa3zMHOXEHNE M MTHAMBUAYATIBHOE Pa3BUTHE 5 1 bubmmorexa [IOK
OpraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
No KosnnyectBo 4yacos Jlara DJIeKTpOHHbIe U (poBbIE
H/'n Tema ypoka Beero Konrpoubusie Ilpakruyeckue S oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
bu6nuoreka [IOK
1 Buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e632a
Metonsl TO3HAHHS KUBOW MPUPOIBL
2 [IpakTnueckas pabora Ne 1 1 05 Bbu6moteka [JOK
«Mcnonp30BaHMEe  Pa3IHYHBIX  METOJOB ' 11.09.2023 | https://m.edso0.ru/863e6122
P U3YICHUH OUOJIOTHIECKIX OOBEKTOBY
3 buosiornueckue cucteMsl, IPOLECCHl U UX 1 bubnunoreka LIOK
U3y4YCHUE 18.09.2023 ' https://m.edsoo.ru/863e6564
4 XYUMHUYECKUM COCTaB KJIeTKH. Boma u 1 bubnunoreka LIOK
MHUHEpaIbHBIE COJIH 25.09.2023  https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
2 benxu. Cocras n ¢Tpochue Gemkos 1 02.10.2023  https://m.edso0.ru/863e6b72
DepMeHTHI — Ouosjoruueckue
karanu3atopsl. Jlaboparopnas pabora Ne Bubmorexa [[OK
6 |1 = «bysemme  arammmieckod 1 05 09.10.2023  https://m.eds00.ru/863e6b72
aKTUBHOCTH (epMEeHTOB (HAa TpuUMepe
aMUJIa3bl WM KaTajaasbl)»
bu6mmoteka IIOK
7| Yruesomel. Jummzs . 16.10.2023 _https://m.eds00.ru/863e6870
bubnunorexa LIOK
8 | Hywrenmosee kncnorst. AT® L 23.10.2023  https://m.eds00.ru/863e6d5c
9 Hcropuss m Meronbl U3y4eHUS KIIETKHU. 1 bubmuoreka [IOK
Krerounas Teopust 13.11.2023 = https://m.edsoo.ru/863e6e88
10 KieTka xak nesocTHas >KABas CHCTEMa 1 20.11.2023
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CTpoeHHE  JYKapUOTHUYECKOW  KIIETKH.
Jlaboparopuass padora Ne 2 «l3ydenue
CTPOCHHSI KIJIETOK PAcCTeHHH, >KMBOTHBIX,

bubnunorexa LIOK

11 . 0.5 https://m.edsoo.ru/863e6ff0
rpubOB 1 OaKTepHid MOJ MHUKPOCKOIIOM Ha 27.11.2023 hitps://m.edsoo.ru/863e716¢
TOTOBBIX  MHKpOMpernapaTtax H©  HUX
OTIFICAHHE)»

bubnunoreka LIOK

12| Obumen semects min MeTabommam 04.12.2023  https://m.eds00.ru/863e766¢

bub6nmoreka [IOK

13 PorocurTes. XemocuHTes 11.12.2023  https://m.edsoo.ru/863e7c98

. bubnunoreka LIOK

14 JHepreTuueciuii oOmen 18.12.2023 ' https://m.edsoo.ru/863e7aae
Kusznenneli UMK KIeTKU. JlemeHue

5 I;HGTI;_II/I.(;MI/ITOS. JlabopaTtopHas pabora Ne 0s Bubmorexa [IOK

(HHABJIONICHAC  MHTOSa B JICTRAx ' 25.12.2023 ' https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JIyka Ha TOTOBBIX
MHUKpOIIpenaparax»

16 buocunres Oenka. Peaknus MaTrpuuHOro bubmmnoreka HOK
CHHTE3a 15.01.2024 ' https://m.edsoo.ru/863e796e

bubnmorexa LIOK

17 Tpancsmst — duocunres benxa 22.01.2024  https://m.edsoo.ru/863e796e

18 Hexknerounslie ¢popMbl )KM3HH — BUPYChI bubmorexa LHOK

29.01.2024  https://m.edsoo.ru/863e7540
bu6nunorexa LIOK

19 ®DopMBbI pa3MHOKEHUS] OPraHU3MOB 05.02.2024 https://m.edso0.ru/863e81b6

o https://m.edsoo.ru/863e831e
. bubnmnoreka [JOK

20 | Meiios 12.02.2024  https://m.edsoo.ru/863e7f4a
OO0pazoBaHne ¥ pa3BUTHE TIOJOBBIX

21 kieTok. OmnonoTBopenue. JlaboparopHast 05 bu6muoreka [JOK
pabora Ne 4 «M3yueHue cTpoeHHA ' 19.02.2024 ' https://m.edso0.ru/863e81b6

ITOJIOBBIX KIJIETOK Ha T'OTOBBIX
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MUKpOIIpenaparax»

bub6numoreka [IOK

22 VHMBUZyaTLHOE PASBUTHE OPraHH3MOB 26.02.2024  https://m.eds00.ru/863e8436

23 I'enetnka — Hayka O HacIEACTBEHHOCTH Bu6muoteka [JOK
Y U3MEHYHBOCTH 04.03.2024 https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HaCIIeIOBaHHS Bubnmorexa [IOK

24 TpU3HAKOB. Monorubpuanoe 11.03.2024  https://m.eds00.ru/863e8878
CKpEIIMBaHHE

o5 Jurudpumnoe CKpElIMBaHUE. 3akoH bu6nmorexa LIOK
HE3aBHCUMOI'0 HACJICIOBAHUS IIPU3HAKOB 18.03.2024  https://m.edsoo.ru/863e89a4
CueruieHHOE HACJIEOBaHUE TPU3HAKOB.

JlaGopatopnast pab6ora Ne 5 «3yuenue

%6 pe3yJIbTaToB MOHOTHOPHUTHOTO u 05 bu6mmotreka [JOK
JUTHOPUIHOTO CKpCIIMBaHHS y ' 01.04.2024 https://m.edso0.ru/863e8c60
Ipo30QHIIBI Ha TOTOBBIX
MHUKpOIpenapaTax»

7 I'enernka ToJa. HacnegoBanme bubnunoreka LIOK
NIPU3HAKOB, CIIECTUICHHBIX C TIOJIOM 08.04.2024 | https://m.edso0.ru/863e8c60
V3MEeHYUBOCTbD. Henacnencreennas
W3MEHYMBOCTh. JlaboparopHas paborta No

28 6. N3yuenne MOJIU(UKAITTOHHON 05 bubmuoreka [IOK
U3MCHYMBOCTH, HOCTPOCHHE ' 15.04.2024 ' https://m.edsoo.ru/863e8efe
BapHUaIMOHHOTO psijfia W BapHAIMOHHOM
KpHUBOW»

Hacnencrsennasa U3MEHYUBOCTD.

29 JlaGopatopHass pabota Ne 7. «AHanu3 05 bubmuoreka [IOK
MyTanuii y Japo30duibl Ha TOTOBBIX ' 22.04.2024 ' https://m.edsoo.ru/863e8efe
MUKpOIpenapaTax»

30 ['eneTrka yemoBeka bubmorexa HOK

29.04.2024  https://m.edsoo.ru/863e8d78

31 PesepBHbIit ypok. OO6oOIIeHHEe MO TeMe

«HacnencTBeHHOCT, W H3MEHUYHUBOCTDH

06.05.2024
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OpPraHnu3mMoB»

32 CenekIus KaK HayKa M poIecc 1 bubmorexa LIOK
13.05.2024  https://m.edso0.ru/863e9214
33 Metoapl ®W = OOCTHOKCHHS  CEJICKIHHU 1 bubnunoreka LIOK
pacTeHH U JKUBOTHBIX 20.05.2024  https://m.edsoo.ru/863e9214
34 buotexHomorus Kak OTpaciib 1 bubmuorexa [IOK
IPOM3BOJICTBA https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NTPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

buomorus. 10kmacc: yueb. mms  oOmieoOpa3oBaT. opraHu3anuii: 0a30Bbli  ypoBeHb /
(B.B. Ilaceunuk u np.); mox pena. B.BB. Ilaceunuka. - 2-e u3a. - M.: [Ipocsemenue, 2020. -
223 c.: wi. - (JIunus xu3Hn).

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

1. IIporpammbr st obmeodpazoBarenbHblx yupexaeHuii M. H.ITonamapesoii, B.C.Kyumenko,
O.A Kopuunosa, A.I'.JIparommiio, T.C.CyxoBa, JI.B. CumonoBa «buosoruss 5-11 kmaccei»,
Mocksa, u3narenbckuii ieHTp «Benrana-I"pady», 2019r.

2. AxumoBa C.C bwuonorus B Tabmuuax, cxemax, pucyHkax. — M.: Jlucr, 1997r.
3. bpoBkuna E.T., CuBornazoB B.M. JKuBotnple snyra. Atnac-onpenenurensb. - M: [poda,
2017r.

4. 3BepeBa U.B. Hecranmaptheie ypoku Ouonoruu. 5 kiacc. Boarorpan: «Kopudeii» 2017r.
5. Koznosa T.A., CuBornazos B.W. XXuBotHble BogoeMa. ATiac-onpenenutens. - M: Jpoda,
2015r.

6. Koznosa T.A., CusornazoB B.J. )KusotHsie neca. Atnac-onpeaenurens. - M: JIpoda, 2015r.
7. KyneneBuu C.B., Jlakouenuna T.II. He coBcem o0brunbIi ypok: [IpakTHueckoe mnocobue

JUISL YUHUTENEH Pocros-u//1; TLI «Y4auTenby, 2011r.
8. buonorus: Bech Kypc: IS BBIYCKHUKOB u abutypuentoB / H.A. Bsepenckuii,
.M. Bnagumupoa, b.®. Hanunos, I'.M. Jlokmmu. - M.: DOxemo, 2019r.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
SKnacc

Wudoypox

bu6mmoreka [IOK

YUn.py
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