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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUISI OIPENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUYCHHM CYIIECTBOBAHMS YEIOBEYECKOTO
oOurectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHbl OCHOBHBIE (PYHKIIUU MPOTPaMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOYYAIOIIMXCA CpEeICTBAMH Y4eOHOro mnpenmera «buomorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIE0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJarOLIIXCsl.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIHHON 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00yYarOIIUXCS 110
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOr0 00pa30BaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HANPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeICTaBIeHUH O 370pOBOM oO0pa3e KM3HM U OCEpeXHbIM OTHOILIEHHEM K OKpyXarolen
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHHM KHUBBIX CHCTEM pPa3HOTO paHra M CYIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOB30BAaHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MTPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHUMAHHs K MPUKIATHONW HAMPABICHHOCTH y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIFHOTO OMOIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/rnoiaraet
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AMaNTHPOBAThCA K M3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obOecrieunBaeT (GoOpMHUpPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIHHBIX MMPH3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi W OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, IEGHHOCTHOTO OTHOLICHHUS K )KMBOH MPHUPOJIE U YECIIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
O1oJ0ruM 00eCTeYnBaET yCIOBUS 7151 POPMHUPOBAHUS HHTEIUIEKTYaIbHbBIX, KOMMYHUKAIIMOHHBIX
U WHGOPMAIMOHHBIX HABBIKOB, JCTETHYECKON KYIbTYphl, CIIOCOOCTBYET HMHTErpallid
OMOJIOTHYECKUX 3HAHUI C MPEICTABICHUSMU M3 JPYIMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢busuky, xumun U reorpaduu. HazBaHHbIC MMONIOKEHUS O MPEAHA3HAYCHUH y4eOHOTO MpeaMeTa



«buonorus» coCTaBWIA OCHOBY ISl ONIPEIEIICHUS ITOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
coJlepKaHusl, IPEJCTABICHHOTO B IPOrpamMme 1o OUOIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs JOJKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00€e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHUs, KOTOpbhIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepwalia B MporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIlMH 1 SBOJIIOLNH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIEICHBI CIEAYIONINE CoAepkKaTelbHble TuHUU: «buonorus
KaK Hayka. MeTopl Hay4dHOTro Mo3HaHus», «KieTka kak Omosorudeckas cuctemay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOrooOpas3ue OpraHM4ecKoro MUpay, « IBOJIOIHS
YKUBOU MPUPOABD», « IKOCUCTEMBI U IIPUCYIITUE UM 3aKOHOMEPHOCTI.

Llenp u3ydyenuss yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW TIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HCHHBIX TTPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHUE 00YJAIOIIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTHYECKUX TEOPUSIX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSAX, THUIIOTe3aX, MpPaBWIaX, CIYKallUX OCHOBOM it  (OPMHPOBAHUS
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IMO3HaHUS,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHY;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJICH U TIOJIXOJIOB K M3YUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHW3aINH;

CTaHOBIIEHHE Yy oOOydJarommxcsi oOmel KymbTyphl, (DYHKIHOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHATH M OIICHWUBATH SIBJICHUS OKPYXKAIOMIETO MHUpa YKHBOW MPUPOILI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHEe y OOYYArONIUXCS YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAaHUA B TMPAKTUYECKOW MAESITETbHOCTH YEJOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM MPH TIPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHSI DKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

PUMECHECHHUE TPUOOPETEHHBIX 3HAHWH W YMEHUH B TOBCEIHEBHON JKWU3HU IS OICHKH
MOCIIEACTBUI CBOEH NEATENhbHOCTH 1O OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s3aTENbHBIM Y4€OHBIM MPEIMETOM, BXOASIIMM B COCTaB MpEeAMETHON obiactu
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHI.

Jnst m3ydenusi 6uojoruyd Ha 6a30BOM YpOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

Metoap!l Mo3HaHUA KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUEe, H3MEpPEHHE,
KJaccuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW IPUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpaumuu:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKU. XUMUYECKUE AIEMEHTBI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTBHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

OyHKIMHM BOJBI M MUHEpaIbHBIX BellecTB B KkieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuus  QepMEeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrieBonapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpu003a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynknuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHA0B Kak
MCTOYHUKOB DHEPIHH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. KiierouHas Teopuss — mpUMep B3aUMOAECHCTBHS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosnekyibl [JHK kak renernueckuii anmapar, cuctema cCuHTe3a Oerka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHY, IIacTU il IIporcxoxienne MUTOXOHAPUH U tu1acTua. Bus
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uKa, Kapuoria3zma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHBOU  IPUPOIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynbl AT®», «CTtpoeHune 3ykapuoTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHUS HAOIIOICHUIH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTUYecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTa00Inu3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (Ha3el (orocuHTeza. Peakmuu ¢oTtocunTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTEe3Upylolue OakTepuu. 3HaueHHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuud. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexknerounsie popmbl )ku3HU — BUpYChI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0EHHOCTH CTPOCHMsI W >KM3HEHHOTO ITMKJa BUPYCOB. bakrepuodaru. bome3nu pacreHuid,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHoaeduuunra genoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHast TpaHCKpUIIMsS, peBepraza M HHTerpasza. lIpodwumakTika
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

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

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbld 1wkin Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM 1ukn kinetku. MuTepdaza u mutos. Ilporeccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccsl, mporucxoasiiye Ha pa3HbIX CTaUsIX
MUTO3a. broIOrnyeckuii cMpIca MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMBbI pa3MHOKEHHUS OPraHU3MOB: OecIoioe 1 1moyioBoe. Bupl 6ecionoro pa3MHOKEHUS:
JIeIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHHe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE IS CEIEKIUH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIIMYUS OT OECIIONOrO.

Meito3. Cranun Mmenosa. IIponeccsl, nmpoucxoasdmue Ha cragusax menosa. IloBenenune
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [1os0BBIE JKene3bl:
CEMEHHHMKHU M sSMYHUKH. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX KIIETOK — ramer (CIepMaTo30uj,
AlIEeKIeTka) — crepmaroreHe3 U oBoreHed. (OcoOEHHOCTH CTpPOCHMs SAHIEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHSA Y IO3BOHOYHBIX JKUBOTHBIX: JApOOJIEHHE, TracTpyssuus,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacteHuii. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaANHN
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUST OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHne TNOJOBBIX KIETOK», «CTpoeHue xpomocomsl», «KierouHblil nukim», «Pennmkanus
JHK», «Mutos», «Menosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAKOIIUX
U 4eJI0BeKay, «OCHOBHBIE CTaAMH OHTOICHE3A.

O6opynoBaHue: MHUKPOCKOI, MHUKporpenaparbl «CrepMaTo30UIbl MIIEKOMHUTAIOIIETOY,
«SlitexneTka MIEKONUTAaroIIEero», «KapuokuHes B KJIeTKax KOPEIIKa JIyKa», MarHUTHAsE MOJIEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradasHnoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnast pabora Ne 3. «HabGmroieHne MUTO3a B KJIETKaX KOHYMKA KOPEITKa JyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HaclnefoBaHue mpusHakoB. PaGora T. Moprana no CIemIEHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiil psg u BapuanroHnHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencTBeHHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BuesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUPOBaHKUE, B ToM uucie ¢ nomompio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, NUATHOCTUKH, MPOPHUIAKTUKH U JICYCHHUS] TeHEeTHIECKHIX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAHUE. 3HAUYCHHWE MEIAUITMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B. Tumodeen-
Pecosckuii, H. 1. BaBumos.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpunnoe ckpeuBanuey, «L[uTomornyeckne OCHOBBI AWTHOPUIHOTO CKPEUIUBAHUS,
«Merio3y, «B3anuMoIelicTBHE allIeIbHBIX T€HOBY, «I €HETHUEeCKUEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CIEIUICHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropayn, «['eHeTHKa Tpynm KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTauuu (HOpMbl KPBUIEB U OKPACKH Tela), repoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuaus. CKkpeluBaHue YUCThIX JIMHUMN. ['eTepo3uc, unu rubpuanas cuna. Heponcrteennoe
cKkpemuBanue — aytoOpuaunr. OtmanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 U IOJy4YEHHE MOJUILUIONI0B. JIOCTM)KEHUSI CEJIEKUMM PAcTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHas WH)XXEHepHUs. OTambl CO3/aHus
pexombunantHot JIHK u Tpancrenneix opranusmoB. Kinerounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
T€HETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. HWBanoBay, «llomumnougus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IICTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHHUSI CEJIEKIMU PACTEHUM M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X035IUCTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOIIHOHHASA OMOJIOTHS.

[IpenmnochlIKu BO3HUKHOBEHHUS SBOTIOIMOHHOM TeOpHH. DBOIIOLIMOHHAS TEOPHS U €€ MECTO
B Ouosiornu. BrnusiHue SBOJIOIIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CaunerenbcTBa 3BoJonuu. [lageonTonornyeckue: nocieq0BaTeIbHOCTb MOSBICHUS BUI0B
B TAJICOHTOJOTUYECKONW JICTOMUCH, IMepexoaHble ¢opmbl. buoreorpaduueckue: CXOICTBO U
pasznuuue dayH u QIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBuxkyuiye cwibl HBOMIONMM  BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrernueckast Teopus 3Bostonnu (CTD) u e€ 0CHOBHbBIE TTOJIOKEHUSI.

MukposBontonus. [lonynsanuus kak eIMHALIA BUJIA U SBOJIIOLUU.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOHMHATHUBHASI U3BMEHYUBOCTD. [lomynsunoHHbIe BOJIHBI U Apeid reHoB. M3omsiius 1 MUrpanus.

EcrectBennblii oTO0p — Hampaistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostonuu. IIpuMepsl npucrnocodnenuit
y opranuzmoB. ApoMop(h03bl U UIU0-aJaNTALIUH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

MaxkposBomrorusi. PopMbI IBOIIONUKU: (PHUIETUYECKAs, AWBEPreHTHAS, KOHBEPTEHTHAS,
napasuienpHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmu1e! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN MO3BOHOUYHBIX
KUBOTHBIX», «Apxeontepukcy, «PopMbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBEHHBII 0TO0DY,
«MHorooOpa3ue cOpTOB pacTeHuit», «MHorooOpa3ue MOpoA >KUBOTHBIX», «[lomymsiumy,
«MyTalMoHHas U3MEHYUBOCTHY, «ApoMopdo3b», «Manoanantauun», «O0mas aereHepanus»,
«/IBmxymue cuibl 3Bosronuny, «Kapra-cxema mapmpyta nyremectsust Y. Jlapsunay, «bopbba
3a CYILIECTBOBAHHE, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaguueckoe
BU000pa3oBaHue», « IKOJIOTHYECKOE BUI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAacKH, HaOOp TJIO0B U
ceMsiH, Kosuteknus «[IpumMephl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAENh «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KouleKIus «DOpMBI COXPAHHOCTH HCKOIA€MbIX
’KUBOTHBIX U pacTeHMiD», Mojenb anrmaukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (GOpMbI KPbUIHEB U OKPACKH TEJa).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabota Ne 2. «Omnucanue npUCHOCOOJIEHHOCTH OpraHu3sMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rHmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas IBOJIONUS. AOHOTeHHBIH CHHTE3
OpPraHWYECKHUX BELIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUYECKON
sBomonnu. HauanbHele Tamnsl Ononorndeckoii aBomtonuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE INPOTOKJIETKU. [lepBbie KIETKHM M UX HBOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

PazButue xu3HM Ha 3emiie 1o 3pam U nepuoaam. Karapxein. Apxenckas U IpoTepo30iMcKast
apsl. [Taneo3olickast 3pa u €€ mepuoIbl: KeMOPUICKUHN, OPIOBUKCKUH, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.



Me3so030iicKas 3pa U €€ IepruoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: ajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTEIBLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losBIeHE, pacuBeT
Y BBIMUPaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUrUA. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo/1bl u3yueHus: aHTponorene3a. CxoAcTBa U pa3indusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, UEIOBEK yMeEIbI,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOHAHAas (eBpa3uiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YUepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmume! u cxembl: «Bo3nukHoBeHre COMHEYHON cHCTeMbl», «Pa3BUTHE OpraHUYEcKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cHucTeMa OPraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKUX YEPT CTPOECHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO YejoBeka», «JlpeBHelmme moan», «/peBrue mromnm», «llepsble
COBpPEMEHHBIE J0N», «UenoBeuecKe pachl».

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KosuteKus «DopMbl COXPaHHOCTH UCKOIMAEMBIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHne ucKomaeMbIX OCTaTKOB PAaCTCHHUI M KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

OKOJIOTMSl KakK Hayka. 3aJadyd M paslelbl SKOJOTUHM. MeToabl 3KOJIOTMYEeCKUX
HCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYyIIHAs,  IOYBEHHasd,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckne (axropel. Kiaccudukanms skomorndeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. J[elicTBHE IKOJIOTHYECKUX (PAaKTOPOB HA OPTraHU3MBI.

AbGuoTtnueckue  (aKTOpPBl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeicTBHIO a0noTHYecKux GpakTopoB. bruongornueckre puTMbl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aWMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMmel. [lapazutusm, koomnepamus, MyTyaliu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpaau3M. 3HaueHHEe OWOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTelad MOMYJIALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JIuHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ perysiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymGoabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapra «I[Ipupoausie 3061 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTCHUM M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktryeckas padora Ne 2. «I[lomcuér mIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

DKoJOTHYecKre CUCTeMBbI (dKocucTeMbl). [loHsTHE 00 SKOCHCTEME M OHOTEOIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNIM HKOCUCTEMbI: Omomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KkocucTemsbl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6nocdepe. I'panuiisl, coctaB u cTpykTypa Ouocdepsl. XKuoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocdepe 3eminn. AHTPOIIOTeHHbIE H3MeHeHus B onocdepe. [1odbansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHNE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOTO YIPaBJICHUs PUPOIHBIMU pecypcaMu M UX
ucnosib3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YenoBexy,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoleH03 Bogoémay,
«ArpoueHos3», «lIpumepHbIE aHTPONOreHHBbIE BO3ICHCTBHS Ha MNpUPOAY», «Baxuelmue
UCTOYHUKH 3arps3HEHUsl BO3JyXa U I'PYHTOBBIX BOI», «l[louBa — BaxkHeMWIIas COCTaBIAIOIIAs
ouocheprr», «Paktopsl nmerpazanuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPHI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopot a3ora B mpupoae».

Ob6opynoBanue: MoAeTb-anmIMKanus « TunuaHsie OMOIEHO3bI», Tepbapuii «PacTuTenbHbIe
cooOrmiecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO03SMCTBEHHBIX



KYJIbTYp», repOapuyl W KOJUICKIIMM PACTCHHH W >KUBOTHBIX, MPHUHAIJICKAIINE K pPa3HBIM
9KOJIOTHYECKHUM TpyIinaM ofHoro Buaa, Kpacnas kuura Poccuiickoii denepannn, n3oOpakeHus
OXpaHsIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 BUOJIOTUMU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHMS mpeaMera «buosiorus» BbIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAaHWE OOY4YaAIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHUs, HAJIMYME KOJOTUYECKOT0 IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHMs Ipeamera «buosiorus» AOCTUTArOTCs B €IMHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U TYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMH, IPUHITHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, PA3BUTHsI BHYTPEHHEH IO3HWIMM JIMYHOCTH, NMAaTPUOTH3MA,
YBaXXEHUs K 3aKOHY U IIPABOIOPSANKY, YEJOBEKY TpyJa U CTaplleMy IOKOJIEHUIO, B3aHUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTb OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIBITAa JAEATEIbHOCTH B IPOLECCE PEATU3allMi OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLMU  OOyyaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOUX KOHCTUTYIMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO MO3MIMIO 110 OTHOUIGHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINIOJHEHHUS Y4EOHBIX,
[IO3HABATEIIBHBIX U HCCIIEIOBATEIbCKUX 3aJad, YBAXUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON IPaKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoauHol, ropaocTu 3a cBOM Kpaid, CBOIO
Ponuny, cBOli A3bIK U KyJBTYpY, IPOLLIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOIO Hapoja Poccuny;

[IEHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIETUIO U TAMSITHUKAM MPUPOJIbL, TOCTHKEHUSIM
Poccun B Hayke, UCKycCTBE, CLIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ] POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U PAa3BUTHE OMOJIOTHH,
MOHVMAHUS 3HAUYeHUs OWOJOTMH B TIO3HAHWM 3aKOHOB MPHPOJBI, B JKU3HH 4YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0O HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEJCHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHI, ODUEHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISM, CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MPUHSITUS [EHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPATUIMSAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHHUI;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B DPa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) d¢wusuyeckoro BocnUTAHHUS, (POPMHMPOBAHUA  KYJLTYPbl 310POBb W
IMOLUMOHAIBLHOI0 GJIAroONoJIy4usi:

MOHUMaHWE W pealin3alus 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perymsipHas ¢u3NyecKas AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUECKOMY 3/I0POBEIO;

NOHMMAHWE UEHHOCTU TPaBUJ HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI M HEMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aJKOToJs,
HApKOTHUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTHUECKON M COIMAIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATE TAKYIO IESTEIbHOCTD;

UHTEpEC K pa3iuyHbIM chepam mpodeccnoHanbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPa30BaHHIO Ha MPOTSHKEHUHU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHHE K MPUPOE KaK MUCTOUHUKY KHU3HH Ha 3emIe,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KyIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH WX BO3MOXHBIX IOCIEICTBUIN ISl OKPYKAIOILEN Cpeibl;

OCO3HaHUE TTI00aTBLHOTO XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel X pPelicHus;

CIIOCOOHOCTH UCMOJB30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPUPOIONOIB30BAHIEM (COONIOICHUE



IIPaBWJI TOBEJIEHUS B INPHUPOJAE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH HPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOIMYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HQJIMYUE PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM NpakTHUKE, T'OTOBHOCTHM K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JHUaJloOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOIIeM
MHUpEe KaKk O €IUHCTBE IpUPOAbI, YelOBeKa U oOmecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUIsI COBPEMEHHOW LIMBMIIM3ALMU: 0OeCleYeHus
HOBOT'O YpOBHSI Pa3BUTHSl MEIULIMHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pewaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1Aa U3 IN100aIbHBIX
HKOJIOTMYECKUX MPOoOJIeM U oOecreueHus nepexoaa K yCTONYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YHKIIMOHAJIBHOM
rPaMOTHOCTH o0yuarouxcs, GopMUpyeMoil Ipu U3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKPY’KAaIOIIer0 MHpa M HPOMCXOJAMIMX B HEM HU3MEHEHHMH, yMEHue JenaTb O0OOCHOBAHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po6JeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH NeATeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
MCCIIEIOBATENBCKYIO ACSITEIEHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHHM C >KM3HEHHBIMH
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeamMeTHbIe pe3ylbTaThl OCBOSHHUS y4eOHOTO mpeamera «BHOJOTHS» BKIFOUYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXIUCIUTUTMHAPHBIC
(MeXmpeMeTHBIE) 00IICHayYHBIC TIOHSATHS, OTPAKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIeAOBaHUEe, HAOMIOAEHNE, W3MEpPEHUE, SKCICPUMEHT U JPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE
dbopMupoBaHre (QPYHKIIMOHAIBHONH TPaMOTHOCTH U COIMAILHOW KOMIIETEHIIUH OOYYaroIIuXxcs,
CIOCOOHOCTh o0yJaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,



MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YYeOHBIC JCHCTBHS B TIO3HABATEIHHOU U
COLMAIbHOM MIPAKTHKE.

MeranpeaMeTHble PEe3yNIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPY OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCH(pUKAIKMKM, OOOOIIECHHUS), PACKPHIBATh CMBICT OHOJOTHYECKHX ITOHATHN
(BBIICNATH UX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATUSIMU);

ONpeNeNaTh UENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE MOHATUS NIl OOBSCHEHUS (AKTOB W SIBICHUH IKHBOW
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE IMPOTUBOPEYHMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTbh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN JACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENECKON U MPOEKTHOUW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJ/IOB
pelIeHrs MPAKTUYECKHX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHJBI JCSITEILHOCTH IO TOJIYYSHHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYalUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHSTHSIMHA W METOJIaMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30OBaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTATh
TUIIOTE3Y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI JUTS JO0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYIYCHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBAThH
WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOUCK MEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHWS B  T[O3HABATEIBHYI0O U  MPAKTUYECKyl0  o0yactu
KU3HEEATCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE WUJEH, IPEAJararb OPUIMHAJIBHBIE MOAXOABI U PEUICHMs, CTaBUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloIUe aJIbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHUKAX MHMOpManUM (TEKCTe y4eOHOro mocoowus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax [aHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHUJIOB U (opM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(GopMynupoBaTh 3ampoChl M INPUMEHATh Pa3IMYHBIE METOJAbI NpPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIK, HeOOXOIUMOH /7S BHITIOJTHEHUS YIEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMaIbHYIO (OpMY NpEACTaBICHUS OHOIOrMYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4HbI S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpOpManKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHe W MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJETh HABbIKAMU PpACIO3HABaHUS M 3allMThl UHGOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgiaeHne yHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HM, aKTUBHO y4acTBOBAThb B JUAllOre
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BHICKA3bIBaTh
CYXKIEHHSI OTHOCUTEIIBHO BBINIOJHEHMS IIpelaraéMoi 3ajaudd, YYHUTHIBaTb HHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(PIUKTHBIX CUTyallul, YMETh CMSIT4aTh KOH(IUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOcOOaMHU OOIIEHUS M B3aMMOJCHCTBHS, NMOHMMATh HaMepeHUs
JpYTuX JOAEH, NPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIUpOBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHn OMOIOTNYEeCKOi MpoOsieMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS MPU peLIeHUH yueOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 ujeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBATH M KOOPAMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUM, PACTIPEAEIATH POJIM C YYETOM MHEHHM
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJAOI0 YJaCTHHKA KOMaH/bl B OOIIUHN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH UACH C MO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B DPA3JIMYHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbHBIMHU PEryIATHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:



UCITOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIS BBIABICHHMA NpoOJIeM M HUX pEUIeHHs B
KM3HEHHBIX M Y4EOHBIX CHTYaIHSIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISTh MO3HABATEIbHYIO AEATEIBHOCTh, BBIBISTH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOHN SPYIUIINH B PA3HBIX 00JIACTIX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YNIBTATOB LIEISIM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MIPHU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAJIM3E PE3yNIbTAaTOB JAEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOECHMIO, HMHTEPHpPETAllMd U MpeoOpa3OBaHUI0 3HAHWM, BHUJbBI
JeSITebHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUH B PAa3IUYHBIX y4eOHBIX
CUTYallUsX, a TAK)KE B peaIbHbIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIE PE3yNIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHs..

[TpenmeTHsble pe3yabTaThl OCBOCHUA yueOHOro npenmeta «buonorus» é 10 knacce n0IAKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHUE pacKpbIBaTh COJEpKaHHE OMOIOIMUYECKUX TEPMUHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTa0oau3M (0OMEH BEIECTB U MPEBpAIleHUE YHEPTUH ), TOMEOCTa3 (CaMOperysIus),
YPOBHEBas  OpraHu3alUs  JKUBBIX  CHUCTEM,  CaMOBOCIPOM3BEAEHHE  (PEHmpOoAyKLus),
HaCJIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAas, MYyTAallMOHHAs,
[EHTpaJibHas JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenensars rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTreHe3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C LIE€JIbI0 00eCTIeUeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXarollell NpUpOAHOM cpele, MOHMMaHUE HEOOXOJUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJIs palrdOHAJIbHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HAaClleIOBAaHUE, COCTABIIATh CXEMbl MOHOIMOPUIHOIO CKPELIUBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

yYMEHUE KPUTHUYECKH OILIEHMBAaThb W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOIMYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 11 knacce 10OKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEpKaHUE OMOTOTUYECKUX TEPMUHOB U MOHSATHH: BUJ, TOMMYJISIINS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, SKOJOrHYecKHe (HaKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIENH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHUHTETHUECKasl TEOPUs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoasliiieBoro cxoxacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBiaeHud u nyted sBomounu A. H. Cepepuosa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHHUIbI UX TPUIMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHUE BIa/eTh METOJaMHM HAy4HOrO MO3HAHUS B OMOJIOTMU: HAOJIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOIO0  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (aKTOPOB Ha
OpraHM3MBl, IIEPEHOCA BELIECTB U MIOTOKA 3HEPTUU B 3KOCUCTEMAX, aHTPOIIOIE€HHBIX U3MEHEHUH B
9KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEILECTB M OHWOr€OXMMHYECKMX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXKAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUN COBPEMEHHOU onosoruu Ui palMoOHaIbHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMaxX (11U MUTAHUS);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpeICTBa
MaccoBoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJIOOAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIC THCBMEHHBIE M YCTHBIE COOOmeHus, 0000Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIIACC

Ne
n/n

HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmblI

KoanuecTBo 4acoB

Bcero

Kourpousnblie IIpakrnuyeckue
padoThI padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

buonorus xkak HayKa

JKuBble cucTeMBl U BX OpraHusanusa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292,
[udposeie 1aboparopuun
«Touka pocray -
«buonorus» u «konorus»,
METOINICCKUE
pEeKOMEHIaluu
«JlaboparopHble paboOThI 110
ouomorun» (Z LABS —
Zanitza)

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292

XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKH

X{I/ISHCHCHTGHBHOCTL KIICTKH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292,
[Tudpossie 1aboparopuu
«Touka pocrtay -
«buonorus» u «IKonorus»,
METOTNICCKUE
pEKOMeHIaluu
«Jlaboparopubie pabOTHI MO
ouonorum» (Z LABS —
Zanitza)

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292,
[Tudpossie 1aboparopuu
«Touka pocrtay -
«buonorus» u «IKonorus»,



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

METOMYECKHE
pEeKOMEH1alluu
«Jlaboparopnbie pabOTHI MO
ouonorun» (Z LABS —
Zanitza)

PazmHoOXeHME M MHIUBUAYAIBHOE PA3BUTHE
OpraHU3MOB

HacnencrBeHHOCTE M1 UBMEHUYNBOCTD
OpraHU3MOB

1.5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292,
Hudposeie 1aboparopuun
«Touyka pocray -
«buonorus» u «IKonorus»,
METOINICCKUE
pEeKOMEHIaluu
«JlaboparopHble paboOThI 110
ouomorun» (Z LABS —
Zanitza)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292,
[Mudpossle 1abopaTopun
«Touka pocray -
«buomorus» u «IKOJIOTUSY,
METOINYECKUE

PEKOMEH 1IN
«JIabopatopHbie pabOTHI 1O
ouonorun» (Z LABS —
Zanitza)

Ceneknust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUH

8 PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292

bubmuorexa [JOK
https://m.edso0.ru/7f41c292



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

11 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

DBOJIOLMOHHAS OUOJIOTUS

KoauuyecTBO 4acoB

Bcero

KonTpoabubie
padoTshI

IIpakTn4yeckue
padoThI

DJIEKTPOHHbIE

(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/7f41cc74,
Hudpossie 1abopaTopuu
«Touka poctay -
«buonorusa» u «DKOJIOTHUI,
METOUYECKHE
pEKOMEHTalun
«JIaboparopubie pabOTHI MO
ouonorun» (Z LABS —
Zanitza)

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha
3emite

Opranu3Mel 1 OKpyKaroIas cpeaa

0.5

bubnuoreka [{OK
https://m.edsoo.ru/7f41cc74,
Hudpossie naboparopun
«Touka pocray -
«buonorus» u «3xoa0rusy,
METOIMYECKHE
pEKOMEHAaLuU
«JlaboparopHbie paboThI 11O
ouomnorun» (Z LABS —
Zanitza)

bu6anoreka LIOK
https://m.edsoo.ru/7f41cc74,
Hudpossie maboparopuu
«Touka pocray -
«buomorusay u «IKOJIOTHIY,
METOQUYCCKUC
PEKOMEHTalin
«JlabopaTopHble pabOoTHI 10



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

ouonorun» (Z LABS —
Zanitza)

4 Co00111eCTBA U DKOJIOTMYECKUE CUCTEMBI 9 Bubmzorexa HOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 Bubmmoreka HOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne KoJsmmyecTBo yacoB Jara DJIeKTpOoHHbIE U(POBLIE

I /;1 Tema ypoka Beero Konrpouabusie Ilpakruyeckue R oOpa3oBaTe/IbHbIE

padoThbI padoThbI pecypcbl

| bu6nmoreka [IOK
1 buosnorus B cucteme Hayk 1 1 HEA. https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[IpakTuueckas padora Ne 1
2 «I/ICHOJ'II:)BOBaHI/Ie pa3IJ)II/I‘IHBIX METOIOB 1 0.5 2 Hen. h ttps']?lﬂn?neﬁ(s);gﬁjgg?i 6122
IIPU U3YyYEHUH OMOJIOTUYECKUX — '
00BEKTOBY

3 buonoruueckue cucTembl, IPOIECCH U 1 3 Hen. bubnnorexa [JOK
UX U3y4YCHUEC https://m.edso0.ru/863e6564

4 XuUMHYeCcKUil cocTas KieTkd. Bona u 1 4 Hen. bu6nmorexa LIOK
MHHEpPAIbHBIC COJIU https://m.edso0.ru/863e674e
5 benku. CoctaB u ctpoeHue 6eIKoB 1 > HExL. httpsgflrr?zlé(s);glcl’ilj/]é[g?i 6b72

depMeHTHI — OHOJIOTHYECKHE

; KaTanlmaTopm. JlabGopaTopHas pa6(v)Ta No 6 HexL Bubmmorexa [IOK

«M3yueHne KaTamuTHIECKON 1 0.5 https://m.eds00.ru/863e6h72
AKTUBHOCTH (DepMEHTOB (Ha puMepe — '
aMmIIa3bl WIK KaTaaasbl)»

7 "Hen. bubmuoreka [{OK
! YrIeBozEL. JIHHALL . https://m.edso0.ru/863e6870
8 Hyxnennosbie kucnotsl. ATO 1 8 nen. https:lill/lnézlézgtefﬁjgg; 6d5¢

9 Hcropus 1 METOIbI N3YUEHHUSI KIETKU. 1 9 Hep. bubmuoreka [JOK

Knerounas TCOpHUA

https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10 men.

10 KiteTka kak 1iesiocTHas KuBasi CUCTEMA
bubnunoreka LIOK
https://m.edso00.ru/863e6ff0
. https://m.edso0.ru/863e716c,
CtpoeHue 3yKapuOTHYECKON KIICTKH. ITudposbie nadoparopun
JlabopaTtopHas padota Ne 2 «3yuenue P patop
. «Touka pocray -
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 11 uen.
11 N 0.5 «buonorus» u « DKOJIOTUI»,
rpuOOB U OaKTEPHid 1O MUKPOCKOTIOM
METOIMYECKUE
Ha TOTOBBIX MHKpOIIpenapaTax u ux
PEKOMEHIalUH
OITMCAaHUEY
«JlaboparopHbie pabOTHI 11O
ouonorun» (Z LABS —
Zanitza)
12 Hen. bubnuoreka [{OK
12 OOMeH BeIIEeCTB UM META00IN3M hitps://m.eds00.ru/863e766¢
13 Hen. bubnunoreka LIOK
13 PotocunTes. XemocuHTes https://m.edso00.ru/863e7c¢98
o 14 uen. bubmuoreka [{OK
14 JHEpreTICCKEH 0bMeH https://m.edso00.ru/863e7aae
bubmmoteka IIOK
https://m.edsoo.ru/863e7dc4,
KuzHeHHbI UK KIeTKU. Jlenenne Hugpossre nadoparopun
«Touka pocray -
KkieTku. Muto3. Jlaboparopnas pabota
15uen.  «buomorus» nu « 9Komorus»,
15 Ne 3 «HabOmrogenune MuTo3a B KIIETKax 0.5
METOIUYECKHUE
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOTpernaparax»» PEKOMCH/IALHIH
«Jlaboparopnblie paboTHI 1O
ownonorum» (Z LABS —
Zanitza)
16 buocunres 6enka. Peakuus MaTpuuHOTro 16 nen. bubmuoreka [IOK
CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocunTe3 Oenka 17 nen. Bubmorexa TOK

https://m.edso0.ru/863e796e



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

18  Hexknerounsie GOPMBI KU3HH — BUPYCHI 18 mep. h ttDS']?/Hn?Heg(s);gKﬁJ}SIg?i 7540

19 bubnunoreka LIOK
19 ®dopMbI pa3MHOKEHHST OPraHU3MOB HEI- ' https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e

o 20 He. bubnnorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a

bu6nmmoreka [IOK
https://m.edso0.ru/863e81h6,

Opasonarye 1 passTie moTOBHX Lngpossie naSopatapue
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 «M3yueHue 0.5 21 nen. «BHOH(;;:IT? E[;gﬁ;gomﬂ»’
CTPOCHHUS TIOJIOBBIX KJIETOK HA TOTOBBIX peKOI\fIleHI[aLII/II/I
Muipoiperiapataxy «JlabopaTopHblie pabOTHI 1O
ouonorun» (Z LABS —
Zanitza)

22 U 22 uen. bubmmoreka [JOK
HIUBUAYAIbHOE Pa3BUTHE OPTaHU3MOB hitps://m.eds00.ru/863e8436

23 I'eneTrka — Hayka O HacCJIE€CTBEHHOCTHU 23 Hep. bubmmnoreka HOK
Y U3MEHUYHUBOCTH https://m.eds00.ru/863e86f2

3aKOHOMEPHOCTH Haclle10BaHUs 24 Hen. Bubmorexa IIOK
24 pU3HaKOoB. MOHOTHOpHIHOE https://m.edso00.ru/863e8878

CKpEIMBaHUE — :

o5 Jurubpuinoe ckpeuBaHyue. 3aKoH 25 uen. bubmuoreka [IOK

HE3aBHCUMOTI'0 HACJICIOBAHUS IPU3HAKOB https://m.edso0.ru/863e89a4
CueruieHHOE HACIEeIOBaHNE PU3HAKOB.
JlaGopatopHas paborta Ne 5 «M3ydenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO 1 05 26 Hem. bubnuoteka [JOK

JUTHOPHUIHOTO CKPEITUBAHUS Y
JPO30(HITBI HA TOTOBBIX
MHUKpOTpenaparax»»

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



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

27 T'enetuka noma. Hacienosanue 1 27 uen. bu6nmoreka [IOK
MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
H3menuuBocth. HeHaciaencTeeHHast
M3MEHYMBOCTH. JJaboparopHas pabora
28 Ne 6. Uzyuenune MmoanukanmoHHOM 1 05 28 Hen. Bu6muoteka [JOK
HM3MEHYHUBOCTH, IIOCTPOECHUE ' https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KPHUBOM»
HacnencrBeHHas H3MEHYHBOCTb.
29 JlaGopaTtopHnast pabora Ne 7. «Ananus 1 05 29 Hep. bubmmoreka [JOK
MyTalui y 1po30(uiIbl Ha FTOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTIperiapaTax
30 uen. bubnunoreka LIOK
30 T'eneruia venosexa 1 https://m.edso00.ru/863e8d78
PesepBHrlil ypok. O60011€HHE 110 TEMe
31 «HaciencTBeHHOCTh U N3MEHYNBOCTD 1 31 nen.
OpraHU3MOBY
32 Cenexnus Kak HayKa U TpoIece 1 32 uen. h ttps']?;/lrr?zlgj(s);?ﬁ/%g?i 9214
33 MeToabl 1 JOCTHKEHUS CeJICKIIUU 1 33 men. bubnmorexa LIOK
pacTeHuil U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus kak orpacib 1 34 Hep. bubmmoreka IIOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34 4

[TPOT'PAMME



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

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(PPOBHIE

N Tema ypoka Kout 1 Hara o0pa3oBaTe/bHbI
/i Beero poibHble IlpakTHyeckue W3y deHHs pa3zoBareJ e
padoThI padoThI pecypcbl
1 DBOJIIONHS U METOJIbI €€ U3yJCHUS 1 I nen. h ttpsgfrgzlézzzlfﬁjﬁgsi 2206
2 Hcropust pa3BuTHS NIpEACTaBICHUI 00 1 2 Heq. bubmuorexa [IOK
3BOJIOLHU https://m.eds00.ru/863e9570
3 Hep. bubnuorexa [JOK
3 Mukpoosomons L https://m.edsoo.ru/863e9cle
[Tomynsimus kKak 31eMeHTapHasi eqUHULA
4 BHJIa 1 dBOrOIMU. JlaGoparopHas 1 05 4 men. bubnnoreka [JOK
pabota Ne 1 «CpaBHEHHE BH/IOB 110 ' https://m.edso0.ru/863e99c6
MOP(}HOIOTHUECKOMY KPUTEPHIO»
5 JIBuoKymye cuibl (3JeMEHTapHbIe 1 5 Heo. bubnnorexa [JOK
(aKTOpBI) IBOIIOIMU https://m.edsoo0.ru/863e9da4
6 EcrecTBenHsbIit 0TOOp M €10 (opMBI 1 6 nen. h ttpsf;ln?zpéggglfﬁj/%g?i 9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BUs000pa3oBanue. JlabopatopHas 1 05 7 uen. bubmuoreka [IOK
pabota Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
IpUCIOCOOIEHHOCTH OpraHus3Ma u eé
OTHOCHUTEJIbHOTO XapaKTepa»
8 Hamnpanenus u nyty Makpo3BOJIIOLIMHI 1 8 nen. bubmorexa HOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1 et
10 Hcropus xu3Hu Ha 3eMile U METOABI €€ 1 1 10 nen.

W3yYCHUS



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

11 ['unoTe3sl NPOUCXO0XKACHUS KU3HU HA 11 men. bubmuorexa [IOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )XKU3HU Ha 3eMIIE 10 3paM U 12 men. bubnmoreka [IOK
EpUOIaM https://m.edsoo.ru/863ea6be
bu6nmoreka [IOK
https://m.edsoo.ru/863ea8bc,
OcHOBHBIE 3TaIlbl 3BOJIIOLUU Hugposeie nabopatopun
«Touka pocray -
pPacTUTEIHHOTO U KUBOTHOTO MHPA. 13 1 CBHONOMNDy 1 «OKOLOMSD
13 [IpakTuueckas padora Ne 1 «/3yuenne 0.5 Hel. ’
. METOJINYECKUE
MCKOMAeMbIX OCTAaTKOB PACTCHHI U
pEeKOMEHIaluu
JKUBOTHBIX B KOJUTCKITHSIX)
«JlabopaTopHbie pabOTHI 10
ouomorun» (Z LABS —
Zanitza)
14 CoBpeMeHHas cucTeMa OPraHuYeCKOro 14 uen. bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 nen. bubmuoreka [{OK
15 OBOJIIOLMS YEJIOBEKA (AaHTPOIIOTEHE3) hitps://m.eds0o.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) 16 Hen. bubmuoreka [IOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOLNA YEJIOBEKA 17 nen.
Yenoseueckue pacsl ¥ IPUPOIHbIE 18 Hen. bubmuoteka [IOK
18 )
aJJalTalluy 9eJI0BeKa https://m.edso0.ru/863eaea2
PezepHblit ypok. O60011eHNE 110 TEME
19 nen.
19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA
3emiie»
20 DKOJ0rus Kak HayKa 20 nen.
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE 21 =Hen. bubnuotexa [JOK

baxTopsl

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



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

Aobuotndeckue dakTopsl. JlaboparopHas
pabota Ne 3. «Mopddonoruueckue

bu6nmoreka [IOK
https://m.edso0.ru/863eb10e,

Hudposeie 1aboparopuun
«Touka pocray -

0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 22 HeqL. «buonorus» u « DKOJIOTUI»,
22 0.5
obutanus». JlabopatopHas padora Ne 4. METOINYCCKUE
«BnusHUE cBEeTa HAa POCT U Pa3BUTHE PEKOMEHIalUN
YepEHKOB KOJICYyCa» «Jlaboparopubie pabOTHI IO
ouonorun» (Z LABS —
Zanitza)
23 Hen. bubnunoreka LIOK
23 brotiicckne pakrope! https://m.edso0.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKHI
o4 nomyssiun. [Tpaktuyeckast pabora Ne 2 05 24 uen.
«IToacy€T MIOTHOCTH MOIYISALUN ’
Pa3HBIX BUJOB PACTCHUID
o 25 Hen. bubnunoreka LIOK
25 Coo01ecTBa OpraHu3MOB — OHOIICHO3 hitps://m.edsoo.ru/863eb46a
26 He. bubnuoreka [{OK
26  DKOJOTMYECKHE CUCTEMBI (3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
| Somorme s e, Twen | Bibmero L0k
PaMHJIBL https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccus
28 [IpupoiHbIE 5KOCUCTEMBI 28 men.
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI 29 Hen.
30 buocdepa — rinobanpHas sKkocucTemMa 30 uen. bubnuotexa [JOK
3emau https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 31 Hen. bubmmnoreka [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 YenmoredecTBO B Onocdepe 3emin 32 Hen.



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

CocyiiecTBOBaHHE MPUPOABI U

33
YeJI0BEYECTBA
PesepBHeIil ypok. O000IICHHE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE

CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5

33 mgen.

34 uen.

bu6nmoreka [IOK
https://m.edso0.ru/863ebale



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

YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

1. benses I.K, bopoaun I1.M., BoponmoB H.H. u ap. O6mas 6uonorus. 10-11 kmacc: yue6.
s o0mieoOpazoBat. opranm3anuii: 0a3oBeii ypoBeHb / mon pen. K. bensera. - M.:
[Ipocsemenue, 2015

2. bensieB [1.K, bopoaun I1.M., BopornnoB H.H. u ap. O6mmas 6uonorus. 10-10 kmacc: yueO.
U1l 001eoOpa3oBaT. opraHuzanuii: 0a3oBwlii ypoBeHb / moa pen. J.K. benseBa. - M.:
IIpocenienue, 2015

3. Kamenckuii A.A., CaperueBa H.1O. McakoBa C.A. O6mas 6nomnorus. 10 kinacc: yaeOHUK 1S
obmieoOpazoBarenbHBIX opranusanuid. M: Benrana-I'pad, 2015 (JKusast nmpupona)

4. TTonomapea M.H., Kopuunosa O.A., Jlomnuaa T.E. O6mas O6uosorus: YueOHUK 1ist
yuanmmxcs 10 xmacca o0mieoOpazoBaTeNbHBIX — ydupexaeHuit/mon pen. npod. W.H.
[Tonomapesoii. - M.: Benrana-I'pad, 2015.

5. Ilonomapesa WM.H., Kopaunosa O.A., Jlommmmnaa T.E., Wkesckuii 11.B. buonorus: 11
KJIacC: YYCOHHK ISl YYaIIuXcsi 0011e00pa3oBaTeNIbHBIX YUpEXKIeHHI: ba3oBblil ypOBEHB/TIO
pen.ipod. . H.ITonomapeBoii. - 2-oe u3a. nepepad. - M.: Benrana- I'pad, 2015.

METOJAUYECKUE MATEPHUAJIBI JIS1 YYUTEJISL

1. bepkun6mur M.b., I'nmarones C.M., UBanoBa H.I1., ®puaman M.B., ®@ypanes B.A., Uy6
B.B. Metonuueckoe nocobue k yueOHuky “Oo6mas 6uonorus” - M.: MUPOC, 2000. — 93c.
2. HJLI'aneeBa.,«Cto mpuémoB il yuyeOHOro ycrmexa y4deHMKa Ha ypoKaxX OHOJOrHH»-
METOIMYECKOE TToco0me s yuruTedsi, MockBa: «5 3a 3HaHU»,2000rT.

3. T'un A.A. Ilpuemsl nenarorndyeckor Texuuku. — M.: Buta-Ilpecc, 2002. — 86¢.

4. Imutpuena T.A., Cymaroxun C.B., I'ynenkoB C.U., Mensenesa A.A. buonorus. Yenosexk.
O6mmas 6uomnorus. Boripocsl. 3ananus. 3agaun. — M.: JIpoda, 2002. — 144c.

5. Myptasun I'.M. 3agaun u ynpaxxneHust 1o oomieit onosnoruu. [locodue st yaureneit. — M.
[Ipocsemenue, 1981. — 192c.

6. [leryann O.B. DnektuBHbIE Kypchl. X MeCTO U poyib B OMOJIOTHYECKOM 00pa3oBaHHH.//
“buonorus B mkoiue”. — 2004. - Ne7.

7. TlonomapeBa WU.H., Conomun B.IIl., CunensuukoBa I'.JI. Ob0mas meromuka oOydeHUs
6uosioruu. M.: M3narensckuit uentp “Axanemus”, 2003. —272c.

8. Briconikas M.B. TpenupoBounsle 3a1aun. Bonrorpan. Yuurens: 2005. 148c.

9. I'ynses B.I'. 3agaunuk no reneruke. M. Konoc1980.

10. Kyumenko B.C., [laceunux B.B. buonorus. llxonenas onummnuaga. ACT - Actpens.
M.2002. 300c.

11. A.B. IlumenoB. Ypoku Ouonoruu B 10 — 11 kmaccax, pa3BépHyToe miaHupoBaHue (B 2
qacTax. — SIpocnasis, - Akagemus pazsutus, 2006

12. IlumenoB A.B. Ypoku buonoruu. fSIpocnasns. Yuutens roga Poccuu: 2003. 270 c.

13. Punurep O.H. buonorus. Dxonorus. DK3aMeHalMOHHbBIE BONIPOCHI U OTBETHL. M.“AcT-
nipecc mkosa” 2003. 54c.

14. IlporpaMmsl Jy1st 06111€00pa30BaTeNbHBIX KO, TMMHA3UH, TuleeB. bruonorus. 5-11 kiacc.
M.: Ipoda, 1999. — 224 c.

15. KOpkoBa W.U., IlumkeBnu M.JI OO6mas Ouonorus: 10 kmacc: I[loypouHble TecThI:
TemaTudeckuii KOHTPOJIb. Y4eOHO-MeToAn4Ieckoe mocooue - M: FOuumnpecc,2004. - 192c.

16. B.IO. Kpectbsinunos, I'.b. Baiinep. COOpHUK 3a7a4 110 TeHETHKE ¢ perieHussMu. -CapaTos:
«JInmeii»n,1998. -156¢

17. b.X.Coxonosckas. 120 3agau no reservke (¢ pemenusmu).uM.: Hentp PCIIN,1991.-88c.
18. C.[A. Qukapés ['enetnka: CoopHuUK 3ana4. - M.: 3gatensctBo «llepBoe ceHTaOpsi»,2002.-
112c.



19. CU. bensnuna, K.A.Kyspmuna, W.B.Cepreea u ap. Pemenue 3amad 10
regetnke.CI'MYVY,20009.

20. 3. OmutpueBa T.A., Cymaroxun C.B., I'ynenxoB C.U., MenseneBa A.A. buosnorus.
UYenosek. Obmas 6uosorusi. Bonpockl. 3ananus. 3amaun. — M.: [Ipoda, 2002. — 144c.

21. Konuenuus npopmibHOro 00y4eHus Ha cTapuieid CTyreHu oouiero oopazoBanust. MockBa.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
1. http://www.eidos.ru — Digoc-eHTp AUCTAaHIIMOHHOTO 00pa30BaHUS

2. http://www.km.ru/education - YuecOubsie maTepuansl W cioBapd Ha caiite «Kupumi u
Medonuii»

3. http://school-collection.edu.ru/catalog/search - Engunas xomutekuus  mu(POBBIX
00pa3oBaTEeNbHBIX PECYPCOB

4. http://window.edu.ru/window/ - emuHOe OKHO I0CTyma K OOpa3oBaTeIbHBIM pecypcam
WuTepuer no 6uonoruu.

5. http://lwww.5ballov.ru/test - tect mis aOUTYpHEHTOB MO BCEMY IMIKOJIBHOMY KypCY
ouosorum.

6. http://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHHKAIIHOHHBIC BHUKTOPHHBI TI0
OMOJIOTHH - YKOJIOTHH Ha cepBepe BOPOHEIKCKOTO YHHBEPCUTETA.

7. http://chashnikil.narod.ru/uchutil45.htm - Katasnor cchiiok Ha 00pa3oBaTeIbHbIE PECYPChI
WNurtepuera no pazaeny "buonorus".

8. http://ic.krasu.ru/pages/test/005.html -recTsl 10 OHOIOrHH.

9. http://lwww.kokch.kts.ru/cdo/ - tectupoBanue On-line mo Owosoruu i ydammxcs 5-
1 1knaccos.

10. Ipyrue UHTEpHET- PECypChl HA YCMOTPEHHUE YUUTENSI M 00yUJaromuXCcs

Pecypchl IUCTaHIIMOHHOTO O0YYEHHUSI

1. http://www.informika.ru/- o0y4aromumx mporpamm mno OHOJIOTHH U XUMHH.

2. http://testipobiologii.ucoz.ru/ - Tectsl Mo OHOJOrUK OT ydHTENss OHOTOTHU MypOMIICBOM
HOnuu BnanumupoBHbI (aBTOPCKUI IEPCOHATIBHBIN CAIT)

3. http://www.ballov.net/login.php - TecThl Ha CTpaHHWIlE 3JIEKTPOHHOTO THEBHHKA
ballov.net(aBropckue pecypcer).
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