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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY ISl OMpEesIeHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
o0UIMX LEeNsIX M MPUHIHUINAX, XapaKTEPU3YIOLIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbl CPETHErO
obmiero obpazoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpecTaBiIeHUe O LENsIX, 00 001el cTpaTteruu o0y4eHus,
BOCIUTAHUS M PAa3BUTUS OOYYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
orpenenseT 00sf3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I1o
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/ydeOHBIX IeHCTBUI 00y4Yaromuxcs 1Mo
OCBOEGHUIO COJIepPKaHUs OMOJIOTHYECKOT0 00pa3oBaHUsl.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIM30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3y4yeHUM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHHU XHBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YeNoBEKa, MEAMKO-TEHETHUYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOMIeH MPUPOIHON cpere,
aHamu3a BIMAHUSA XO3SHCTBEHHOM JEATETLHOCTH 4YEJOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHWE BHUMAaHHS K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBbIO 00ECTIeUeHHs YCIOBUHM Ui pelieHus
OJTHOW W3 aKTYaJbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmupoBaHHEe y O0YyYaroIUXCs CHOCOOHOCTH AJaNTHUPOBATbCd K M3MEHEHHUAM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWAHW, CO3Ma&T YCIOBHS UIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe30macHoro obpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHUS, IEHHOCTHOTO OTHOILLIEHUS K )KUBOU MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMONIOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEIJICKTYaIbHBIX,
KOMMYHHKAIIMOHHBIX U MUH(QOPMAIIMOHHBIX HABBIKOB, 3CTETHUECKON KYJIbTYpPbI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTaBICHUSAMH U3 JIPYTUX YUYEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpadpuu. HazBaHHbIe MOJI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO



npenMera «bUOIIOTHS» COCTaBWIIM OCHOBY [IJIsl OMNpEACNiCHUs TOIXOJ0B K OTOOpy U
CTPYKTYPUPOBAHUIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

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 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4eOHOro mnpeamera «bHonOrus» BBIIEICHBI CIENYIOIINE COJIepKaTeIbHbIe JINHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITE UM 3aKOHOMEPHOCTH.

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:

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBUJiaX, CIYKaIUX OCHOBOU Uisi (hOPMHUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
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,
UJIeN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy oOOydJarommxcsi oOmel KymbTyphl, (DYHKIHOHAJIBHONH TPaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHEe y OOYYArONIUXCS YMEHUN WILTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAHUN B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
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;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEJIHEBHOM JKWM3HH ISl OIEHKH
MOCJIEICTBUI CBOEH JAEATENILHOCTH IO OTHOIICHUIO K OKpY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODUIAKTHKY 3a001eBaHUH.

B cucreme cpemnero obmiero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM ypOBHE,
ABIISIETCS 00sI3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpeIMETHOW oO0iacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

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 HayuHOU KapTuHbI MUpa. CuctemMa GMOJIOTHYECKUX HaYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOII0AeHUE, SKCIIEPUMEHT, ONMCAaHNe, H3MEpEHHE,
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. /KuBble cuCTEeMBbI M HX OPraHU3aI U,

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi Ouonoruu. OTIWYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

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

JdemoHcTpaumuu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHUYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BelleCcTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHUHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouonornueckue karamusaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otmianuus  ¢(epMeHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouasl. [HuapopunbHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne u ¢ynxnuum PHK. Bumer PHK. AT®: crpoenue u
GyHKIIHH.

[Tutonoruss — Hayka o kierke. Kierounas Teopuss — mpuMep B3aMMOAECHCTBUS UAEH U
¢bakToOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUEeHUSI KIETKH.

KrneTka kak nenoctHas xuBasi cuctema. OOmre Mpu3HaKU KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, monekyibl JIHK kak renernueckmii ammapar, cuctemMa CHHTE3a Oeka.



Tumbl KJIETOK: SyKapHOTHYecKass M mpokapuoTuyeckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM 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 KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U ILIACTHA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

Anpo — perynsaTopHblil neHTp KieTku. CTpoeHue sjpa: saepHas 000y0uKka, Kapuoriazma,
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 XUMHUYECKMX 3JEMEHTOB B HEXHBOM  IPUPOIEN,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHue 3ykapuOTHYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOW MHKPOCKOM, O00OpYyIOBaHUE IJiS TMPOBEACHHUS HAOIIOICHUN,
MU3MEpPEHM, YKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WA KaTaaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BelmiecTB, WIH MeTa0ONu3M. ACCUMWIAIMS (TJIACTHYECKU OOMEH) H
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
BEUIECTB U MIPEBPALIEHUH SHEPTUHU B KIIETKE.

®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KIETOYHOE AbIxaHue. 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. Tpancnsnus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. baktepuodaru. bonesnun



pacTeHHi, )KUBOTHBIX M YEJIOBEKA, BhI3bIBaEMble BUpycaMu. Bupyc nummyHoaeduuuTa yeaoBeka

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIUSA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreruueckuit oomeny, «Xnopomiact», «Dorocunres», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKI, WM KU3HEHHBIM WK kieTku. MHTepdaza m mwuros. Ilponeccst,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsiue Ha pas3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxosmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornueckuii CMbIC U 3HAUEHUE MEHO03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/I0BBIE XKene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHuEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AWLIEKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTM CTpOEHHUS SHIEKIETOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHUE, TacTpysLus,
opranoretes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MTOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct n pa3Butne pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «J{BOMHOE OTUIOJIOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanus JJHK», «Mwutos», «Meio3», «Ilpsamoe n HenpsiMoe pa3BuTHE», «l ameToreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka mitekonutaromero», «KapuoknHes B KJIETKax KOpElIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 3. «HabmoeHne MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOMpPENapaTax.



Jlaboparopuass pabora Ne 4. «/3ydeHHWe CTPOCHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTh M H3MEHYNBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus 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.
Monoru0puaHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkoseHus. [Ipasuno
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpumHoe  CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHAHOTO CKpEIIMBAHUSA. AHAIU3UPYIOLIEE CKpEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacJe10BaHNIO T'eHOB. HapyllieHue cluerieHys TeHOB B pe3yJbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

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

N3meHunBOCTh. BUIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpenbl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHYUBOCTh. Kiaccudukamuss myranuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTa u
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJIEKYISIPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBenHsie 3aboseBaHUs
YeloBeKa: TeHHbIe OoNie3HH, OONE3HH C HACIEACTBEHHOH MpPeapacoyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumnu:

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

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €T0 IUTOTEHETHYECKass OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneicTBre amielbHbIX T'€HOBY, «[ €eHeTHuuecKne KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «l'eHetuka monay, «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monenu-ammaukanuu «MoHoOruOpuaHOe CcKpenmBanuey, «HemonHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 IpakTHYeCKue 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 Ps1/1a U BAPUALIMOHHON KPUBOI».

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

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka U Ipouecc. 3apoKIeHHUE CeNeKIu U qomectukauusa. Yuenue H. N.
BaBuioBa 0 1eHTpax NPOUCXOXKIECHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OIlEHKa 3KCTephepa. bIu3KopoICTBEHHOE CKpEeIUBaHUE — MHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJUIUIOWIOB. J[OCTHXKEHUS CEJNEKLHMH PAaCTCHHM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunantHo JIHK wu Tpancrenneix opranusmoB. Knerounas umkenepus. Knetounsie
KyJIbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHE pacTeHuid. KioHupoBaHUE BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

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

Tabmuiel U cxeMbl: kapra «L[eHTpbI MPOMCXOXKAEHUS W MHOTOOOpa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonorun», «Kierounele KylabTyphl U KJIOHHpOBaHHE», «KOHCTpyHpoBaHHWE M TIEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MYJS KU TUIOAOB W KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTUKEHUS CEJEKUHUU PACTEHH W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».



11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennocbuIkM BO3HMKHOBEHHS 3BOJIOLMOHHONM TEOpUHU. OBOJIOLMOHHAA TEOpHs U €€
MecTO B OMOJIOTHH. BiMsHrE 3BONIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CeuzerenbcrBa dBomonuu. [laneoHTosOrMYECKHE: IOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETOIMCH, TIepexoanbie (opMbl. buoreorpaduueckne: cxoicTBO
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3Iuyisl dMOPHUOHOB DPA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJOTUYHBIC, PYIUMEHTapHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanochuikM BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKylMe CHJIbl  3BOJIIOLMM BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHass W3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bosonuu (CTO) u e€ ocCHOBHBIE TIOJIOKEHUS.

Muxpoasomtonus. [Tonynsanus kak equHUIA BUIA U 3BOIIOLHUH.

JBmwxynme cuibl ((hakToOphl) HBOIIONUN BUAOB B NpHpoje. MyTallMOHHBIA Tpoiecc u
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLusl.

EcrectBenHblii 0TOOp — Hampabistomuil ¢aktop 3Bomouuu. DopMbl eCcTeCTBEHHOIO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ysbTaT 3Boitonuu. Ilpumepsl npucnocoOiaeHnit
y opranuzmMoB. ApoMop(03bl U UIMOAJaNTallUH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (OpMBI BUA000Pa30BaHUS:
reorpaguyeckoe, 3K0JI0rHuecKoe.

MakpoosBomonus. @opMbl 3BOIIOIMK: (UIeTHYECKas, JUBEPreHTHas, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[TpoucxoxzaeHne  OT  HECNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cricnuajan3anus. A}IaHTI/IBHaﬂ paguanus.
JleMoHCTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mromnep, A. H. CeBepiios.

Tabmuupr u  cxembl: «Pa3BuTHe opraHuuyeckoro mupa Ha 3emiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a  CyIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHuit», «MHoroodpasue Mmopos
KUBOTHBIXY, «[Tomynsumy, «MyTanuoHHas U3MEHYHUBOCTbY, «ApomMopdo3bI»,
«MUnnoanantauny, «OO0mas aereHepauus», «JBrkymue cuibl 3Bomtonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HabOp II00B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeTb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaguueckas kapra Mupa, Koyekius «@DopMbl COXPaHHOCTH MCKOIAEMBbIX
JKUBOTHBIX U PACTeHMI», Molenb anrumkanusa «llepekpéct xpoMocom», BlIa)KHbIE IIpenaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHas padota Ne 1. «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.



JlaGopatopHass pabora Ne 2. «OnucaHue MNPHUCTIOCOONIEHHOCTH OpraHu3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE KU3HU HA 3emuie.

JloHayuHbIe IPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble runore3sl BO3SHUKHOBEHMS
KU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOHUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJton. HavanbHble 3Tanbl Ononorudyeckoit sBostonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBbIe KIETKH U UX
3BoItOLUS. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazgutue xu3num Ha 3emie no spamMm U nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. Ilaneos3oiickas spa u €€ nepuonbl: KeMOPUNCKHM, OPIOBHKCKHM,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPHACOBbIN, IOPCKUIA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KIMMara M IeoJIOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUN
pacTUTENLHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W KMBOTHBIX. llosiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’keHue 3BOJIoLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

OBojironusi 4elnoBeKa. AHTpPOMNOJOrus Kak Hayka. Pas3BuTue mpeincTaBieHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3iandMs YeJloBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEJIOBEKA.

JBuxymme cunbl  (pakTopsl) aHTpomoreHesa. HacnencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MBILIUICHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
Yenosek npsaMmoxondimui, YenoBexk Heanaepranbckui, Yenosek pasyMmHbii. Haxonxu
MCKOIIaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckune packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (E€Bpa3uiicKas), HETpo-
aBcTpaloujHas  (9KBaTOpHAlbHAas), MOHTOJOWIHAS  (a3MaTCcKo-aMepukaHckas). YepTsl
MPUCTIOCOOTIEHHOCTH MPEACTaBUTENeH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Peau, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmumpl u cxembl: «Bo3nukHoBeHHE COTHEYHOU CHUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuyeckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAlICOHTOJOTHYECKHX HaXOI0K
MPEKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «UeloBeuecKre pach».

O6GopynoBanue: wmymmsiku — «[Ipoucxoxaenne dYenoBeka» (OFOCTHI  aBCTPAIONMTEKA,
MUTEKAHTPOIa, HEAHAEePTaIblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakKeHUsT KaMEHHBIX OpYyIUi
MEepBOOBITHOTO YelIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHIeckas Tabaua,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktuyeckas padora Ne 1. «M3yyeHne HCKOMAEMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B
KOJUIEKIIUSAX».

DKCKypcusi «IBOJIIOIUS OPraHMYECKOro MHupa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKU MY3€ii).



Tema 3. Oprann3msl U OKpPy:Ka0OIas cpeaa.

Okonorus Kak Hayka. 3ajadd M pas3lesbl  AKOJOTMH. MeToJbl 3KOJIOTHYECKUX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3e€MHO-BO3AYILHAs,  IIOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (pakropoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTUYECKHX (PaKTOPOB HA OPTaHU3MBI.

AbGuornueckue  (akTophl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBUIO aOMOTUYECKHX (haKTOPOB. brojgornueckmue puTMel.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, Kooneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUIM JUIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKUA nNomyisiuud. OCHOBHBIE IIOKA3aTelad IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemoHcTpaumMu:

[Toptpertsi: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuubr u cxemsl: kapta «I[Ipupogasie 30HbI 3eman», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomynsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IIONYJISLUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUH U3 PAa3HBIX MECT
OoOuTaHUAY.

JlaboparopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCa.

[Tpaktuyeckas padora Ne 2. «IToacuéT mIoTHOCTH MONMYISIIMKA Pa3HBIX BUAOB PACTEHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3. CrTpykrypsl — OHOLIeHO3a:  BHJOBas,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). IlonstTe 00 3kocucreMe U OHOreoleHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3SKocucTeMe. Tpoduueckue (NMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNld 3KOCHCTEMBL: OHoMacca,
NPOAYKIHS. DKOJIOTWYECKHE THPAMUIBL: TPOMYKIIMH, YUCIEHHOCTH, Omomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETyIIsius, pazButue. Cykieccus.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI O03€p M pPEK. ODKOCHUCTEMA XBOWHOTO WM
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTembl. buonornyeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBoCcTH dKocucTteM. CoxpaHeHHe OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYyenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa OHochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMoOc(epbl Kak II00aTbHONW 3KOCHUCTEMBI.
JlnnaMmuueckoe paBHOBeCHEe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHMOT€OXMMHYECKHE LMKIBI 3JIEMEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Onocepe 3eminn. AHTPOIIOTeHHbBIE H3MeHeHus B onocdepe. [1odansHbIe
9KOJIOTUUYECKHE MMPOOIJICMBI.



CocymecTBoBaHue IpUpoOAbI U YenoBeyecTBa. CoxpaHeHHne OMOPa3HOOOpa3Hs KaK OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALMOHAIBHOIO YIPABICHUS NPUPOIAHBIMU PECypcamMM U MX
UCIIOJIb30BaHue. JlocTuykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JdemoHcTpaumuu:

[Toprpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxemsl: «llumessle nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy, «OKoJOrMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DJKOocUCTeMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKOCHCTEeMa XBOHHOro jeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxkHeilme MCTOYHMKM 3arpsi3HEHUs BO3/AyXa M IPYHTOBBIX BOi», «llouBa — BakHeiImas
cocrasisttoas ouocheps», «PakTopsl Aerpagannuu nouBy, «I[lapHukoBsii d3QdexT», «DakTopb
PalMOaKTUBHOTO 3arpsi3sHeHus 6nocdeps», «O0mas crpykrypa ouochepsr», «Pacrnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ota B mpupoae».

O6opynoBaHue: MO/IeIb-aNIIuKaLUs «Tunuynsle OMOIICHO3BIY, repbapuii
«PacturenbHble  coobmiecTBa»,  Koyiekuuu — «buonenos», «Bpenurtenun — BakHeHIImMX
CEJIbCKOXO3SMUCTBEHHBIX KYJIbTYp», TIepOapuM ¥ KOJUIEKIIMM pPACTEHUHM U  KUBOTHBIX,
IPUHAAISKAIINE K pa3HbIM 3KOJIOIMUYECKUM IpyInaM oxHoro Buja, Kpacuas kaura Poccuiickoit
®denepanyu, U300paKeHUsI OXPaHAEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHMSA NMPOT'PAMMBLI 11O BUOJIOI'NHU
HA BA30BOM YPOBHE CPEJHETI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMHUCS TIPOrpaMM CPEIHETo 00IIero o0pa3oBaHUs: JIMYHOCTHBIM, METAMPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOCHMS INpenMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAaHWE OOY4YaAIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIETIEHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYy4arolUIMXcs PYKOBOJACTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPUCYUIUMU  CUCTEME
OHMOIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIEC TIJIaHBL.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMs IpeameTra «bHOoNOrus» JOCTUraroTCsl B €JUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUsA M CaMOPA3BUTHs, Pa3BUTHs BHYTPEHHEH IO3HMIMM JIMYHOCTH, MAaTPUOTH3MA,
YBAKECHUS K 3aKOHY U INPABONOPSAKY, YEJIOBEKY TpyAa M CTApPLIEMY IOKOJIEHUIO, B3aUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoint denepannu, NpUpOAE U OKPYKarOLIEH cpeie.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTpEHHEH
MO3ULMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlUM{, IO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHne >KM3HEHHOIO OIBbITa M OIbITA ACSITENBHOCTH B IIPOILECCE peaTu3alMi OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

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

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JESATEIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpeNeNiATh COOCTBEHHYIO IO3MILHMIO [0 OTHOUICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  YUYUTBIBATH B  CBOMX JICHUCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
IIOJIOKEHUEM;

FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHUS Y4eOHBIX,
[I03HABATEIIbHBIX W MCCJIEAOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJOHTEPCKOU E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UICHTHYHOCTH, TATPUOTU3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoauHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMITHUKAM IPUPOJIBI,
JIocTHXeHUsM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTte OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUECHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEM CEMEHHOM *U3HU B COOTBETCTBUU C TPAJULIHUSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHUE IPOSBIISTH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0ieHNe TUTHEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEXKUM 3aHSITUM U OTIbIXA,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TMpaBWJI HMHIWBUAYAJIBHOTO U KOJUIEKTHBHOIO 0©€3011aCHOTrO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJEICTBUM M HENPUSATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS aKOroJs,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJIOTMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
JESTENILHOCTB;

UHTEpEC K pa3iuyHbIM cepam mpodeccnoHaTbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BHIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
YKU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITa IIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IMyTel UX peLIeHHUs;



CHOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPH U3YUYEHUH OMOJOTMM 3HAHUS M YMEHUS
IpU pEILIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (COOII0AEHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBbITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOM IpPAaKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON U UNTATEIbCKON KYJIbTYPHI KaK CPEJICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LEIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpEe KaKk O €IUHCTBE NpPUPOAbI, YelIOBEeKa U oOuecTBa, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIULMHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MIOMCKA IyTeH BBIX0J1A U3 II100AIbHBIX
HKOJIOTMUYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATIbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHWW B IIE€JIX MOBBIIMICHUs OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIMOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

[IOHMMAHHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKHE 3HAHMS JJs pelleHus
npo6JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH J1eATeIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
MCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAHMH 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOSHHS y4eOHOTO mpeamera «BbHOJOTHS» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHS] OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXTpeMeTHbIe) 00IICHaYYHBIC TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(bI/IKy MCTOAOB IMO3HAHUA, UCITOJIB3YCMBIX B €CTCCTBCHHBIX HAayKaX (BCH.[GCTBO, SHEpru-,
SIBIICHHE, TPOIECC, CHCTEeMa, HAYYHBIA (DAaKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHNe, HaOII0eHNe, U3MEPEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHBIC
ydeOHbIe JeHCTBUA (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00CCIICUMBAIONINE



dbopMupoBaHre (PYHKIHOHAIBHON T'PaMOTHOCTH W COIMAIBHON KOMIETCHIIMH O0YYaroIIuXcs,
CHOCOOHOCTh o0yJaroImuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUITHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyaTU3UPOBATH MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIIUBATE CBS3H C APYTUMHU TOHITHSIMH);

ONpEeNeNaTh 1ENU JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTCPHUH HX JIOCTHIKCHUS,
COOTHOCHTH PE3yIbTaThl JACITCILHOCTH C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pACCYXICHUS (MHAYKTUBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILEHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKXKe IMPOTHBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

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

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AEsITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pellIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJBI JCITCILHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHUSA, €0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yYYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHhI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHS;

aHATM3UPOBATh IMOJNYYEHHBIE B XOJE pEIICHHs 3aJadd pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OLIECHHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIN MOUCK MEPEHOca CPEACTB U CIIOCOOOB NIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh TEPEHOCHTh 3HAHHWS B  [O3HABATEIBHYI0O U  MPaKTUYECKyl0  oOyacTu
KU3HEEATCITLHOCTH;



YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MIPEIMETHBIX 00JIaCTEeH;

BBIIBUTaTh HOBBIC WJEH, Mpeajaratb OpPUTHHAIBHBIC MOAXOAbl U PEUICHHs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJbTEPHATUBHBIE PEILICHNUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JUTeparype, OMOIOTHYECKUX CIOBApAX U CIPABOYHHMKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGopMaIuu, HEOOXOAUMOI /1715 BHIIIOJIHEHUS Y4EOHbIX 3a/1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TIPEACTaBICHUS OHMOJIOTHYECKOU
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe C OHOIOTHYECKOMH
uH(popMaliel: NPUMEHITh XUMUYECKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYPY, HCIOJIB30BaTh H TPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30MacHOCTH JTUYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX cpepax KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAIora UM TUCKYCCHH);

pacno3HaBaTh HeBepOaJibHblE cpencTBa OOLIEHMS, MOHUMAaTh 3HAUYE€HUE COLHUAIbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(QJIUKTHI U
BECTH MEPErOBOPHI;

BJIAJIETh PA3IUYHBIMU CIIOCOOAMU OOIEHHUS U B3aUMOJEHCTBUS, NMOHUMATh HAMEPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHONH pabOThI IpU
pelieHnn OMOJI0rHYecKol MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS MPH pellIeHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBHH ¢ y4ETOM OOIMIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJeHa KOJUIEKTUBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOT0 YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

Ipe/Ularath HOBBIE MPOEKTHI, OICHWBATh WJECH C TO3MIWU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETHUYECKOE TIOBEACHHE B PA3JIMYHBIX CHUTYaIUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBJiaieHNe YHUBEPCAIbLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:



UCIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM M HUX pELICHUS B
KU3HEHHBIX M Y4eOHBIX CHUTYaLUsX;

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 (OPMYJIHMPOBATH COOCTBEHHBIC 33Ja4l B O00pa30BATENbHOM MEATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

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

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIMPATH paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX HPEAIOYTECHHIA;

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

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JIACTIAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HAaBBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI pEQIIEKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS TI0 UX CHIDKCHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3yJIbTAaTOB 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 TIO3HUIIUH IPYTOTO YeIIOBEKa.

IMPEAMETHBIE PE3YJIBTATHBI

[TpenmeTHbie pe3ynapTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CcrocoObl JEeMCTBUII MO OCBOCHHIO, HMHTEPHpPETAalMd U MpeoO0pa30oBaHUIO 3HAHUM, BUIBI
JeSITebHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUH B PAa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pPEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBS3aHHbIX ¢ Ouosorueil. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTaBICHBI [0 roJjaMm 00yUeHHs.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIa/Ie POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KJIETKA,
opranusM, Meraboinu3M (0OMEH BEIIeCTB M  MPEBpalleHHE HHEpPIruu), TOMEeocTa3s
(camoperynsauusi), ypOBHEBas  OpraHu3alMs  KHUBBIX  CHCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJlbHas JI0TMa MOJEKyJsipHOW Ouosnorum), 3axonsl (I. Mennens, T. Moprana, H. W.



Bagunosa) u yuenus (0 neHTpax MHOr0o0oOpasus ¥ MPOUCXOKICHUS KyJIbTYpHbIX pactenuii H. 1.
BaBuiosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHUSA B OMOJOTMU: HAOJIOJICHHE M ONHCAHHE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAayYHBIX IOHATHI,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJbl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, IJIACTUYECKOI'O M SHEPreTHYecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yYMEHHE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUH, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCTIeueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
UCTIOJIB30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTHM M OMOTEXHOJIOTHH JUIsl palMoOHAIBHOTO
IIPUPOIONOJIB30BAHUS;

YMEHME peIllaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUISL TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIUIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAyYHbIE 3HAHUS U3 PA3IMYHbIX HWCTOYHUKOB (CpelaCTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
HCCIICAOBAHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTMYECKYI0 HMH(POPMAIMI0 M3 HECKOJBKUX MCTOYHMKOB, TPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh CO/IEpkKAHUE OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIHS,
reHO(OH[, HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIIOLUHU, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKToOpbl, HSKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIylIEHThI, LIENH MUTaH!s, YKOJOrHYecKas mupamMmuaa, OuoreoreHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus TiaBHbIX HampasieHuM u nyteil sBomonun A. H. CeBepuoBa, 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, TIPOLIECCOB M SBICHUH, OpraHu3alus M MPOBEACHHE OHOJOTHYECKOTO
JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBIBICHHE 3aBUCUMOCTH MEXKIY HCCICIYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJbI HA OCHOBAHUU TOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIC TPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYLHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OLEHO30B U HKOCUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOIy4YE€HHbIE 3HaHUA I OOBSICHEHUs OMOJIOIMYECKHX IMPOLIECCOB 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 OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKCHUM COBPEMEHHOU ouosiorun DI ¢ palMOHAIBLHOTO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHHUE BBINOJHATH JIAOOPAaTOPHBIE M MpaKTHYECKue paboThl, COOMOJaTh MpaBWia IpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOoW HMHGOpMalMM, Hay4yHO-IIOMYJSPHblE MaTepuallbl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne i/l I;;;?;::f;::me PAACITOB M TEM Beero KonrTpoabubie IIpakTuueckue gg;g)f OlBa];I:J)IbHLI e
padoThI padoThI pecypes
bub6nmoreka [IOK
1 buornorus kax HayKa 2 0.5 https://m.edség.ru/7f410292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 JKusHenesTenbHOCTh KIIETKU 6 Bubmzorexa HOK
https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHME U MHAMBUYAIBHOE Pa3BUTHE 5 1 1 Bu6moteka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh U HI3BMEHYHUBOCTD 8 1 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
8 Peseparoe Bpevs . . https://m.edsc]i.ru/7f410292
OBIIEE KOJIMYECTBO YACOB 110 32 3 4
INPOI'PAMME
IlpuMmeuanmne:

***CornacHo yuyebnoro ruiana MBOY M-Kypranckoii o(c)om Ha uzydenue 6monorun B 10 kiacce B 2024-2025r orBogurcs 34
yaca (14 B Hemearo ) us pacuera 34 yueOHbIX Henenu. CoriacHo KTII-324.
(mpa3aunynbie qHu: 24.02.20251; 10.03.2025r)



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoTsI pecypcb
bubnunoreka LIOK
. IBOIOIMORHAT GuoNOrus 9 . . https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U Pa3BUTHE KU3HU HA 9 1 05 bubmuorexa [JOK
3emuiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 1 hitps://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
> Peseparioe Bpems 1 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 33 4 25

ITPOI'PAMME

IIpnmeyanue:

***Cornmacno ydebnoro muiana MBOY M-Kypranckoii o(c)om Ha u3ydenue ouosnoruu B 11 kiacce B 2024-2025r orBoautcsa 34 yaca

(14 B Henesto ) u3 pacuera 34 yueOHbix Hepenu. Cornacuo KTII-33u4.

(mpa3auuunbie gau: 02.05.2025r; 09.05.2025r)



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KUVIACC
KoJunuyecTBo yacoB 3.J'IeRTp0HHLIe
Nen/m Tema ypoka Kontpon — Ipaxrmy HAara unppossIe Jdomainee
Beero  BHBIE ecKHe H3yUYeHHs o0pa3oBaTe/ibHbIE Y—
padoThI padoThI pecypchl
BBEJEHUME-3u4
bu6mmoreka [IOK
Wucrpykrax nmo Th B kabuHeTe https://m.eds00.ru/863 Baeerue
ouosorun. buosorus B cucreme 1 02.09.2024 £6122 1.2
HayK https://m.eds00.ru/863 ’
e632a
MeTob1 TO3HAHMS KUBOH
npuponsl. [IpakTuueckas
pabota Ne 1 «Mcrnons3oBanue bubnuorexa [JOK
Pa3IMYHBIX METOIOB TPH 1 0.5 09.09.2024 = https://m.eds00.ru/863 13,4
U3y4eHHH OMOJIOrHMYEeCKHX e6122
00BEKTOBY
buonorunueckue cucremsl bubmorexa [IOK
’ 1 16.09.2024  https://m.edsoo.ru/863 | TI5
MPOIIECCHI U UX U3YyUYCHUE
e6564
I'JTABA 1 MOJIEKYJISIPHBIY YPOBEHbB-54
XUMUYECKHUN COCTaB KIIETKU bubmiorexa LHOK
' 1 23.09.2024 https://m.eds00.ru/863 I'masal I16,7
Bona u muHepanbHbIe cOMU
e674e
benku. CocTaB u cTpoeHue bubmiorexa LHOK
) 1 30.09.2024 https://m.eds00.ru/863 I110,11
OCIIKOB e6b72



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

depMeHThI — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabora Ne 1 «M3yuenue

bubmuorexa [JOK

6 N 0.5 07.10.2024 https://m.edso0.ru/863 I112
KaTaJIUTHYECKON aKTUBHOCTHA
e6b72
(dhepMeHTOB (Ha mpUMepe -
aMuJIa3bl WIKM KaTanas3bl)»
bubmuorexa [JOK
7 VraeBoasl. JIUmuasl 14.10.2024 https://m.edso0.ru/863 I18,9
€6870
bu6mmoreka [IOK
8 HyxksnennoBbie kuciaotel. ATD 21.10.2024 https://m.eds00.ru/863 I113,14,15
e6d5c¢
I'JIABA 2 KJIETOUYHBIN YPOBEHB-12
Hctopus u MeToanl U3ydeHus Bronmozexa LIOK I'naBa2
9 p ABT MY 11.11.2024  https://m.eds00.ru/863
KieTku. Knerounas reopus 118,19
£6e88
10 KiteTka xak neioctHas )XuBas 18.11.2024 120
cHhcTEMA
CrpoeHnue 3yKapuoTHYECKON
e o s BuGnorsa 10K | 2026
KJ?IGTOK Z:TeHHﬁ )iI/IBOTHLIX hitps://m.eds00.ru/863
11 - 1/1601351 SaKTe 1:1171 o ’ 0.5 25.11.2024 e6ff0
P P ! https://m.eds00.ru/863
MHUKPOCKOIIOM Ha TOTOBBIX 07160
MUKpOTIperapaTax u ux I
OIMCAaHUE»
OOMEH BEIIEeCTB UIN Bubmzorexa LIOK
12 '“ 02.12.2024  https://m.eds00.ru/863 | T127
MeTadoIIN3M
e766¢
bubmuorexa [JOK 1130,31
13 dortocunTe3. XEMOCHHTES 09.12.2024 https://m.edso0.ru/863

e7c98



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

bu6mmoreka [IOK 1128,29
14 DHepreTHYecKuii 0OMeH 1 16.12.2024  https://m.edso0.ru/863
g7aae
JKU3HEHHBIA UK KIETKH.
(e BuGnoroa LOK | 15536
15 PaTopHai b ° 1 05 23.12.2024  hitps:/m.eds00.ru/863
«HaoOmronenue Muto3a B e7dcd
KJIETKAaX KOHYMKA KOPEIKa JyKa —
Ha TOTOBBIX MHKPOIIPETIapaTax
Buocunres Oenka. Peakmus Bronmozexa LIOK 1133,34
16 ) 1 1 28.12.2024 https://m.edso0.ru/863
MaTPUYHOTO CHHTE3a
e796e
Tpaucnsauus — OHOCHHTES bubmmorexa LJOK 1134
17 PanCIAN 1 13.01.2025 hitps://m.eds00.ru/863
OeJika
e796e
HexkneTounsie (hOpMBI JKU3HH — bubmaorexa LJOK 1116
18 - P 1 20.01.2025 https://m.edso0.ru/863
Py £7540
bu6mmoreka [JOK
https://m.eds00.ru/863
() E?tlzglm eds00.ru/863 Korcrexr
19 OPMBI paSMHO)KVCHI/Iﬂ 1 27 01.2025 ps://m. .ru 137
OpraHu3moB. Meiio3. e831le I
OJITOTOBUTHC
bubmmoteka IIOK 5Kk k/p Nel
https://m.eds00.ru/863 P
e7fda
KonTtpoabHnas padora Nel
20 110 TeMe: « MoJIeKyIISIpHBII U 1 03.02.2025
KJIETOYHBIA YPOBEHbB»
TJIABA 3 OPTAHU3MEHHBIN YPOBEHB-10+24
OO6pa3oBaHue U Pa3BUTUE Bubmorexa LIOK I'masa3
21 IMOJIOBBIX KJIETOK. 1 0.5 10.02.2025 https://m.edso0.ru/863 | I138,40



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

O1iog0TBOpEHHE.
Jlaboparopnas padota Ne 4
«M3yueHne cTpOCHUS MOJIOBBIX
KJIETOK Ha FOTOBBIX

e81b6

MHUKpOIIpernapaTax»

NHnuBuayanpHOE pa3BUTHE bubmorexa [IOK 1141
22 17.02.2025 https://m.eds00.ru/863

OpPraHHU3MOB

£8436

I'enernka — Hayka o bubmuorexa [JOK 1142
23 HACIEACTBEHHOCTH 1 03.03.2025 https://m.eds00.ru/863

U3MEHYMBOCTH e86f2

3aKOHOMEPHOCTH HaCJEI0BaHUS bu6mmoreka [IOK 1143
24 NpU3HAKOB. MOHOTHOpHIHOE 17.03.2025  https://m.edso0.ru/863

CKpEIIMBaHHE e8878

JluruOpuHOE CKpeIBaHUE. bu6mmoreka [IOK 1145
25 3aK0H HE3aBUCUMOI'O 07.04.2025 https://m.eds00.ru/863

HaCJIe0BaHMS IPU3HAKOB £89a4

CuerjieHHOE HaclleJ0BaHue

npu3HakoB. JlabopaTtopHas

pabora Ne 5 «M3yuenue bubnuotexa [JOK 146,47
26 PE3yJIBTaTOB MOHOTHOPHIHOTO 0.5 14.04.2025  https://m.edso0.ru/863

Y TUTHOPHUTHOTO CKPEIIMBAHUS e8c60

y Ipo30(UIIbl HA TOTOBBIX

MUKpOTIpeIiapaTax

I'enernka mona. HacnenoBanue bu6mmorexa [IOK 1148
27 MIPHU3HAKOB, CIICTUICHHBIX C 21.04.2025 https://m.edso0.ru/863

[1OJIOM e8c60

N3MeHYnBOCTE.

Henacnencrennas Bubmorexa [IOK 1149
28 M3MEHUBOCTS. Jlabopatopras 0.5 28.04.2025 https://m.eds00.ru/863

pabota Ne 6. M3yuenue
MoANGUKAITMOHHON
W3MEHUYUBOCTH, TIOCTPOCHUE

e8efe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

BapHallMOHHOIO psiia U
BAPUALIMOHHON KPUBON»
I'eneTnka yemoBeka.
Hacnencrsennas

bubmuorexa [JOK
https://m.edso0.ru/863

1148,49
29 MW3MEHYHUBOCTb. JlabopaTtopHas 1 05 05.05.2025 e8efe
paborta Ne 7. «AHanu3 MmyTanui bubmuorexa [JOK
y Ip030(HIIbI HA TOTOBBIX https://m.eds00.ru/863
MHUKpOIIpernapaTax» e8d78
bu6mmoreka [IOK
https://m.eds00.ru/863
Cenexius Kak HayKa | MpoIiecc. £9214 I150,51
MeToabl 1 JOCTHKEHUS bu6mmoreka [IOK
30 CEJICKIIUN PaCTCHUH U 1 12.05.2025  https://m.eds00.ru/863 | IloaroroBursc
KUBOTHBIX. BUOTEXHONIOTHS KaK e9214 s K K/p Ne2
OTpaciib MPOU3BOJICTRA. bubmuoreka [JOK
https://m.eds00.ru/863
£9336
O060011IeHNE IO TEME [ToBTOPUTH
«HacneacTBeHHOCTD U I'n3
31 M3MEHYMBOCTh OPraHU3MOB). 1 19.05.2025 IToaroroBuTh
KoutpoabHnas pa6ora Ne2 cA K
UTOTOBOM K/p
HToroBasi KOHTPOJILHAasI
[ToBTOpUTH
32 padora 3a Beck kype 10 1 26.05.2025 BECh KYPC
KJjacca
10xiracca
OBIIEE KOJIMYECTBO YACOB 110 32 4

ITPOI'PAMME



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

11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka KonTtpo TipaxTira Aara uupposnIe JdomamHee
n/n Bcero  JibHBIE ecKHue U3YYeHHs oOpa3oBaTe/ibHbIE ananme
padoThbI padoTbI pecypcbl
I'JIABA 1 3BOJIIOIIMOHHASA BUOJIOI'US-94
DBOJIIOIUS U METOJIbI €€ bubmorexa [IOK I'maBal
1 1 06.09.2024 https://m.edso0.ru/863
W3y4YeHUs I11
ea20e
Hcropus pazsutus bubmorexa LIOK
2 . 1 13.09.2024 https://m.edsoo0.ru/863 | 112
MPEeJICTaBICHU 00 SBOIOINH
e9570
bu6mmoreka [IOK
3 MUKpO3BOJIIOIUS 1 20.09.2024 https://m.edso0.ru/863 | II8
edcle
[Tomynsmus Kak dIeMEeHTapHAS
JeIm%HHHa BHa 1 3gomoﬁfnf' bu6mmoreka [JOK
4 abopatoprad pabota AL 1 0.5 27.09.2024 https://m.eds00.ru/863 | koHCHEKT
«CpaBHEHHE BUJIOB 110
€99c6
MOP(OIOTHUECKOMY
KPUTEPUIO»
JBHOKyILIHE CUIIBI bubnuoreka [IOK
5 (311eMeHTapHBIC (HAKTOPHI) 1 04.10.2024 https://m.edsoo.ru/863 | TI4
IBOJIOIUH e9dad
EctectBeHHbII 0TOOD U €ro bubmorexa HOK
6 (bopubi 1 11.10.2024 https://m.edsoo.ru/863 | TI6
e9ed0
PesynbTathl 3BOMIOIUY:
MPUCTIOCOOTIEHHOCTh bubnnoreka [JOK
7 OpPTaHU3MOB H 1 0.5 18.10.2024 https://m.eds00.ru/863 | koHCHEKT
BHI000pa3oBaHHeE. e9fde

JlaGopatopHast paborta Ne 2



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

«Omnucanue
MPHUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHUTEJILHOTO XapaKTepar

Hanpasnenus u nytu bubmumorexa [IOK I18,9
8 MaKpO3BOJTFOIUH. 25.10.2024 https://m.edso0.ru/863 ITonroroBUTH
HeoOpaTtumocTs 3BOJIIOLIUN. edcle csl K k/pNel
KonTpoubsnas padoraNel TTOBTODITE
9 o TeMe: «IBOJIIOIMOHHAS 08.11.2024 ol p
OHOJIOTHUSY
I''IABA 2 BOSBHUKHOBEHMUE ’KU3HUHA 3EMJIE-104
10 Hcropus KU3HH Ha 3emuie u 1511.2024 I'maBa3
METO/BI €€ U3YYCHUS 1134
I'nnoTre3sl MPOUCX 0K ICHUS bubmorexa LIOK 1135
11 P A 22.11.2024 https://m.eds00.ru/863
JKU3HU Ha 3eMiie
eabab
PaszButHe xu3Hu Ha 3emie o bubmorexa LIOK 1136
12 a3 © M3 emiie 1o 29.11.2024 https://m.eds00.ru/863
9paM U TIeproIaM
eabbe
OCHOBHBIE dTaMbI BOIIOINH
puene o, B LOK | 1573539
13 pa. 17p p B 0.5 06.12.2024 https://m.eds00.ru/863
1 «3yueHue uckomaeMbIx ea8hC
OCTaTKOB PacTeHUH U =
SKUBOTHBIX B KOJUJIEKIIHAX»
CoBpeMeHHas cUCTEMA bubmmorexa LIOK
14 p 13.12.2024 https://m.eds00.ru/863 KOHCIIEKT
OpPTaHHYECKOTO MHUPa
ea48e
DBOJTIOLMS YEJIOBEKA bubmorexa LHOK 1140
15 H 20.12.2024 https://m.edso0.ru/863

(arTpOTIOTEHE3)

gac2c



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

bu6mmoreka [IOK 1142
16 Jpwicymmue cuitbt ((axTops) 1 27.12.2024 https://m.eds00.ru/863
aHTPOIIOTEHE3a
ead44
17 OCHOBHBIE CTaJIH IBOJIIOLUU 1 10.01.2025 41
YeoBeKa
KoHncnekr
UYenoBeveckue pachl U bubmuorexa [JOK TTO/rOTOBHTBE
18 NPUPOHBIC aTaNTaUH 1 17.01.2025 https://m.eds00.ru/863
YelloBeKa eaeaz A K X/pNe2
O00011IeHIE IO TEME
«BO3HHUKHOBEHUE U Pa3BUTHE ToBTopnTs
19 JKU3HU Ha 3eMie». 1 1 24.01.2025
2
KonTposbnas pabGoraNe2
I''TABA3 OPTAHU3MbI U OKPYXKAIOIIAS CPEJA-104
Okonorus kak Hayka. Cpenbl bubnnorexka [JOK Inaga3
20 OOHMTaHMS U SKOJIOTHYECKHE 1 31.01.2025 https://m.edso0.ru/863 1112
(haKTophI. eafec ’
AOuoTtuyeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdonoruueckue § Bubnuotexa LIOK
21 OCOOCHHOCTH pacTeHHii u3 1 05 07.02.2025  https://m.edsoo.ru/863 | IT13
Pa3HBIX MECT OOUTAHUS. ebl0e
JlaGopatopHas pabota Ne 4. -
«BnustHEE cBETa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCay
bu6mmorexa [IOK 1113
22 BuoTtnueckue akropsl 1 14.02.2025 https://m.edso0.ru/863

eb348



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

23 21.02.2025
DKOJIOTHYECKHE
XapaKTEPUCTUKHU TOMYJISIIHH.
24 [paxmiieckas padora No 2 0.5 28.02.2025 14
«IToacyéTt MmI0THOCTHU
MONYJISIIUNA Pa3HBIX BUIOB
pacTeHun»
Coo01ecTBa OpraHu3MoB — bubmmorexa LJOK I115-19
25 o p 07.03.2025 https://m.eds00.ru/863
OHOIIEHO3
eb46a
DKOIOTrHYECKUE CUCTEMBI Eubmorexa IIOK 1120
26 14.03.2025 https://m.eds00.ru/863
(3KOCUCTEMBI)
eb46a
ot SxanomecHe BuGanorexa LOK | 1121-28
27 T 21.03.2025 https://m.eds00.ru/863
nupamubel. CBOMCTBA
eb5fa
skocucteM. Cykueccus —
[IpupoaHBIE SKOCUCTEMBI. 1129
28 AHTpPONIOT€HHBIE YKOCUCTEMBI. 04.04.2025 IToaroroBuTh
csl K K/pNe2
O00011eHNE 10 TEME:
«Opraau3Msbl U OKpYKaroIias
29 cpena» 11.04.2025 EI(;BTOPHTB
KonTpoabnas padoraNe3
I''IABA 4 BUOCPEPA U YEJIOBEK-
Buochepa — roGanbHas bubnmoreka [JOK
30 ocoep © 18.04.2025  hitps:/m.eds00.ru/863 | T'nasad T130
3KOCHUCTEMA 3EMIIH
ebb5e
31 3aKOHOMEPHOCTH 25 04.2025 bub6nuorexa [IOK COHCIICKT

CYIIECTBOBaHUS OHoChepbl

https://m.edso0.ru/863



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

ebd16

32

33

YenoseuecTBo B Onocdepe
3emun. CocyIliecTBOBaHUE
IPUPOIBI M YEIIOBEUECTBA

HUTorosasi KOHTpPOJILHASA
padora 3a Becb Kypc 11
KJjacca

OBLIEE KOJIMYECTBO YACOB
11O ITPOI'PAMME

33

3+1

2.5

16.05.2025

23.05.2025

bu6mmoreka [IOK
https://m.edso0.ru/863

ebale

KoHncmekt
IToaroroBuTh
Csl K UTOTOBOM
K/p
[ToBTOpPUTH
Bech kKypc 11
Kjacca
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https://m.edsoo.ru/863eba1e
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buonorus, 10 knace/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [Toxg
penakuueit [laceunuka B.B. AkninonepHoe o6mectBo «M3narensctBo «IIpocBenienner
* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.; [lox
penakuueii [Taceunuka B.B. AkiinonepHoe oomectBo «3narensctBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

A.10.Nonnesa. A.B.Topramnos. buonorust B cxemax u tabnmiax 9KCMO Mocksa. 2012 r
I'. 1. Jlepuep. buonorus. [Tonueiii cipaBouHuk Jyist noArotoBku K E I 9. M. AcTtpenb
2012 r

I'otoBumcs k EI'D. O6mas 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. Koutponsusie n3meputenbubie Matepuainsl M [Ipocsenienne 2012
r

N.P. MyxamemxanoB. Mactepckas yuutens « Tectsl, 3auetsl, 6nunonpocs! 10-11 kmace»
M «BAKO» 2007 r

Oo6mas 6uosorus: Yueouuk / [Tox pen. Koncranturosa B.M.. - M.: Academia, 2018. - 704
C.

Boponnos, H.H. buonorus. O6mas 6uomorus. 10-11 knaccel: YueOHUK 1s
o0meo0Opa3oBaTeNbHBIX yupexaenuid: bazoseiii yposens / H.H. Boponmos. - M.: IIpocs.,
2022. - 304 c.

Heiima-Cruonnnkas, M.A. OOmias u canuTapHasi MUKPOOHOJIOTHSI ¢ TEXHUKOU
MHKPOOHOJIOTHYECKUX HCClIeoBaHni: YueOHoe mocodue / M. A. Jleitma-CruoHuikas. -
CIIG.: Jlans, 2022. - 588 c.

3axapos, B.b. Pabouas terpaap no o6meii 6unonoruu: 10-11 knace: k: YueOuuky B.b.
3axapoBa, A.I'. Mycraduna, B.. Cuornazosa, H.M. Uepnogoii "O6mias 6uonorms. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBornasos. - M.: Dk3ameH, 2. -
157

T A JloBkoga. [Toarotoska k onummnuaaam mo ouonoruu 8-11 kmaccos. M Aiipuc-tipecc
2011

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

www.informika.ru - snextponnsiit yueonuk "bruonorus" (Bep. 2.0 - 2000) u3 1ukia
"O6yuarolye SHIMKIONEUH " . - YueOHbIH Kypc, KOHTposIbHbIe Bonpockl. (Kak
MmoJib30Bathes - cM. "[lomoris".)

www.college.ru - pazmen "OtkpbiToro koyiemka" mo buonoruu. Yuebuuk, moaenu, On-
line TecTsl, yuuTenio.

www.skeletos.zharko.ru - "OnopHo-aBurarenbHas cucrema yenoeka". OOpa3oBaTenbHbIil
cauT no npeamery buoinorus, kypc Yenosek. CtpoeHue ckenera. Mpleunas cucrema. Kak
9TO paboTaet. [IpunoskeHus: 2 CKeNeTHBIX SHIMKIIONENH; Ul YUYUTENS - YPOKH,
nmabopaTopHbIe, 6 TECTOB C OTBETaMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot Jlanel. HoBocTr 1 0030pbI 110 OMOJIOTHH,
skonoruu. [Ipo6iemsl u Teopun. EcTh TemMaTHueckue BbITYCKH, (hoToranepeu, ouorpaduu
BEJIMKHX YYEHBIX, CIICICIIOBAPb.

www.bio.1september.ru - s yaureneii " uay Ha ypok buonoruu". Crateu mo:
Boranuke, 30onorun, buonorun - Yenosek, OO1eH OMoI0ruu, DKOIOTHH.



www.bio.1september.ru - razera "buosorus" (Mex11y BBIXOJOM OYEPEIHOIO HOMEpPA
ra3eThbl M MOSBICHUEM IIOJTHOTEKCTOBOM BEPCHU HOMEpA Ha CaiiTe yCTaHOBJICH I'O0BOM
UHTEpPBa)

www.kozlenkoa.narod.ru - Otor caiit Kosnenko A.I'. - mpemnogaBaTens u s
IpenoaaBaTeseii, Ul TeX, KTO YYUTCS CaM U YYHT APYTUX; OYHO M AUCTAHI[HOHHO,
OMOJIOTHH, XUMHH, IPYTUM IPEAMETaM - C IIOMOIIBI0 KOMITbIOTEpa U IHTEpHET.
WWW.NSU.Fu Brosiorust B BOIpocax M OTBETaX - yUCHbIE HOBOCHOMPCKOTO AKaIeMIropoIKa
OTBEYAOT Ha BOIPOCHI CTAPIICKIIACCHUKOB.



