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INOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY JUISL OIpENEIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuiu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAYCHWU B IMO3HAHWU >KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEUYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu o0y4eHus,
BOCIIUTAaHUSI M PA3BUTHS OOyYarOIIUMXCS cpeacTBaMu ydeOHoro mpenmera «buomorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia c
y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIMXCS.

B mnporpamme 1o OHONIOTMU Tak)Ke YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHHON JIEATEIbHOCTH/y4eOHbIX IeUCTBUN 00YyJarOIIUXCs MO
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojioruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHPOBAHMEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMil  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IloaTomMy Hapsigy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HaHWUM O CTPOEHUU KHUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU AJIs1 PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMs K MPUKIAJAHOM HANpaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeAronaraet
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AMaNTHPOBATHCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue Yy OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IaeT 3HAHUS O )KUBOH MPUpPO/Ie, €€ OTIIMINTEIBHBIX MMPH3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTUIECKOTO MBIIIUICHUS, IEGHHOCTHOTO OTHOLICHHUS K )KMBOW MPUPOJIE U YEIIOBEKY.

bonbmioe 3HadeHwe OwWoNOTHs HMMEET TakKe JUIsl PELIEHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3ydenne
Oouosoruun obecreunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX U WH(MOPMAIMOHHBIX HABBIKOB, ICTETHUYECKON KYIBTYpPHI, CIOCOOCTBYET
MHTETpaIy OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYrHMX y4eOHBIX MpPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOXKEHUS O MTpeJHA3HAUYCHUH Y9eOHOTO



npenMera «bUONIOTHS» COCTaBWIIM OCHOBY JJisl OMNpEAENieHUs 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 O0YyYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM cCUCTEME 3HAHMA
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alIUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHUE COJEpKaHMUs y4yeOHOTrO Marepuajga B MporpaMMe MO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TPUPOABI, O €€ YPOBHEBOM OpraHvM3aldd W 3BOJIOUMM. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro mpenmera «bHonorus» BBIIEIEHBI CIENYIONINE COAepKaTeIbHbIe JTUHUU:
«buonorust kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOTIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH».

Llenp u3ydyenus yudeOHoro mnpenmera «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 )KMBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX )KU3HEHHBIX TTPOOJIEM.

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

OCBOEHHE OOYYAIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THIOTE3aX, MpaBUiaX, CIY>KaldX OCHOBOW sl (pOPMUPOBAHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOJaX HAy4yHOIO MO3HAHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHHY;

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 OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCS YMEHHUW WLTIOCTPUPOBATh 3HAYEHHUE OMOIOTHYECKUX
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 STUUECKUX HOPM MPU TPOBEICHUN
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 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 NpaKkTH4YecKne 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 u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOW 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 KHU3HU», «YPOBHU OpraHHU3aIUU >KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

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

OyHKUMHA BOJBI M MUHEPAIbHBIX BellecTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

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

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

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNMCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢yHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHHUKOB YHEPTUU.

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 Teopusi — mpUMep B3aUMOAECHCTBUS 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 renernueckwmii ammapar, cuctema CHHTE3a Oeka.



Tumbl KJIETOK: SyKapHOTHYecKass M mpokapuoTuyeckas. (OCOOCHHOCTH CTPOEHUS
MIPOKApPUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHAPUH, IMiaacTuibl. IIpomcxoxneHne MHUTOXOHAPUH U IUIACTHUA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
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 HEXHBOM MPHUPOAEY,
«PacrnpeniesieHie XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

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

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEpPEHH, YKCIEPUMEHTOB, MUKPOIpENapaThl PACTUTENbHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
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 KJIETOK paCTeHUH, >XUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMUIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpolecca Merabonausma. 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. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. 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. KucimopomnHoe okuciaeHWe, WIM  KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIECCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. leHernueckas wunpopmamms u JHK. Peammzanus
reHeTH4YecKoi mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKPUIILIHS —
matpuunblii cuaTe3 PHK. Tpancnsus — 6unocunres 6enka. Dtanbl Tpancasiuu. KoaupoBanue
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, BhI3bIBAEMbIe BUpycaMu. Bupyc umMmmyHoaeduunTa 4eaoBeka

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKPHUIIUA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmupt  u cxembl:  «Tunbl  nuTaHus», «Metabomuszm»,  «MHUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHknmonupoBanue reHa», «Cunre3 Oenka», «['eHernueckuit  konm», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu sxku3HeHHbld 1wk Bupyca CIIMJla, OGakrtepuodaray,
«Pemmukanms JJTHK».

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

Tema 5. PasMHoOKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouHslii 1UKI, WM KU3HEHHBIM Uk kietku. MuTepdaza u mutos. IIpoueccsr,
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, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBO€, NTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. VCKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKIIUH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Craguu wmeiosza. [lporeccsl, mpoucxojsiime Ha cragusx meiosa. [loBeneHue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mpornecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10/I0BBIE XKene3bl:
CEeMEHHUKU M su4HMKH. OOpa3oBaHuEe M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
SHIEKIIETKa) — clepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTpPOCHHS —SHIIEKICTOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JApOOJIEHHE, TracTpyJsIsaius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (JTIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacreHuii. OHTOreHe3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH, CTAIUN
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuip! u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHne KIETKU
OaxTtepuii», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Henpsimoe pa3BuTHE», «I ameTOreHes y
MJIEKOIUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaIUN OHTOTEHE3A).

ObopynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHTAIOLIETOY,
«Sineknerka miekonuTaromero», «KapnokuHe3 B KJIETKax KOpEIIKa 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
TOTOBBIX MUKPOIpENapaTax.



JlaboparopHass pabora Ne 4. «/3ydeHHWe CTPOCHHUS TMOJNOBBIX 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. BKIIaq poCCUICKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HAcCJEAOBaHUS  IMPU3HAKOB, ycraHoBleHHble [.  MeHnnenem.
MounorubpunHoe ckpelmBaHue. 3aKoH eInH0-00pa3us ruOpua0B repBoro nokosnenus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpumHoe  CKpenMBaHWE. 3aKOH  HE3aBHCHMOTO  HACIEAOBaHUS  IPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HACJICIOBAHUIO I'eHOB. HapylieHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEACNICHUE 10Jia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMmeTHble opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CUEIUVIEHHBIX C
MIOJIOM.

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

HacnencTBeHHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoOMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATHBHOM W3MEHUMBOCTH. MyTallOHHas
M3MEeHYNBOCTh. Kimaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunBocty H. Y. BaBunoga.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: MOJHOT€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIUpPOBaHKUE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNe3HH, OONE3HM ¢ HACIEeICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomMHBIe Oosie3Hu. ComaThdeckue ¢ TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS TeHETHYECKHX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYECHHWE MEIAUITMHCKOW TEHETHKU 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. BaBuios.

Tabmuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Metio3y, «B3anmoneiicTBie ajielbHbIX T€HOBY, «I'eHeTHuuecKkrue KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka momna», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusMeHunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnm KpoBu», «MyTamuoHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monenu-ammukanuu «MoHOrHOpUaAHOE CcKpemmBanuey, «HemonHoe
JOMHUHHUpOBaHHE», «lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIBEB U OKPACKU Tena), Tepoapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

JlaGopaTtopnas pabora Ne 6. «3yyeHne MoaupuKaIMOHHON U3MEHUYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia 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 oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

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, IOPO/A, LITAMM.

CoBpeMeHHbIE METObI CENEKIIMU. MacCcoBbIi U MHAMBUAYAIbHBII OTOOPHI B CEJEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nuHus. CkpemMBaHWEe YWCTBIX JMHHMNA. [erepo3uc, wWium THOpHIHAsS CHIIA.
Hepoacreennoe ckpemuBanue — ayropuaur. OtpanéHHas ruOpuauzanuss U e€ yCHeXu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. OTanbl CO3JIaHH
pexombunanTHoit JIHK wu Tpancrenneix opranuszmoB. Krerounas wumxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHnpoBaHME BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobremsl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. . BaBunos, 1. B. Muuypums, I'. JI. Kapnieuenko, M. ®@. l1BaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOMY.

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

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Okckypcusi «OCHOBHBIE METOJbl U JIOCTUKEHHUSI CEJIEKIMU PACTEHUM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OMOJIOTHSI.

[Ipennockuiku BO3HUKHOBEHHS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAS TEOpUs U €€
MecTO B OMOJ0ruu. BiysHue 3BOMIONIMOHHOM TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBUAETEIBCTBA HBOMIONMU. IlaleOHTONOrHYECKHE: ITOCIEIOBATEIBHOCTE ITOSBICHUS
BUJIOB B MMAJICOHTOJIOTMYECKON JIETOIMCH, TepeXxoanbie popMbl. buoreorpadudeckue: cxoacTBo
U paznuure GayH U HIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3IUyUsl 3MOPUOHOB PA3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHHUTEIBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJOTUYHBIE, PYAUMEHTapHBIC OpTraHbI,



aTaBU3MBl. MOJIEKYIAPHO-OMOXUMHUECKUE: CXOJICTBO MEXaHU3MOB HACJIECICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHNU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBHHU3MA.
JBukyiye Cuibl HBOJMIOUMM BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TMpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

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

MukposBontonus. [lonynanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuokymue cuibl ((hakTopbl) 3BOJIONWU BHIOB B Mpupoje. MyTallMOHHBIN MpoLecc U
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U JApedd reHoB. M3onduusa u
MUTpALHS.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Boitouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yabTaT dBoonud. [IpuMepsl npucrnocobneHuit
y Opranu3MoB. ApoMOp(h 036l U UIN0-aTATI TAIHH.

Bun u BumooOpazoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUA00OpA30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomonusa. PopMbl SBONIONUK: (QHIIETUYECKAs], TUBEPreHTHas, KOHBEpreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HeCNeUalIu3uPOBAHHBIX MIPEKOB. [Iporpeccupyromas
ClicuuaJIin3aliusi. AIIaHTI/IBHaFI pazuxlaum[.
JdeMoHcTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepros.

Tabmunelr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJbliln
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CyIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mopos
YKUBOTHBIXY, «[Tonmynsum, «MyTtannoHHas U3MEHYUBOCTH, «ApoMopdo3bI»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cunsl sBomonun», «Kapra-cxema
mapuipyra mnyremectsus Y. lapuna», «bopsba 3a cymiectBoBaHue», «I[Ipucnoco0ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BumpooOpa3zoBaHue», « IKOJIOTHYECKOE BUI000pa30BaHHUEN.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIO/I0B U
CEMSH, KOJVNICKIIUA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y )XKUBOTHBIX», MOACIIb «OcHOBHEBIE
HaIpaBJICHUS 3BOIOLUNY, 00bEMHAs MoeTb «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX Y.

buoreorpaduueckas kapra wmmupa, Koiekuus «DOpMbI COXpPAaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX W pacTeHHi», MoAensb ammuukanus «llepexkpéct XpomMocomy, BIaKHBIE MpernapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTme msrymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB M OKPACKH Tella).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopnass pabora Ne 2. «OmmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KM3HU Ha 3emJie.

I[OHayLIHBIe OpCACTABJICHUA O 3apOKACHHUU KU3HU. HaquHe TUIIOTE3bl BOSHUKHOBCHU S
KU3HM Ha 3emuie: aOWOreHe3 W TaHCIEepPMHUsA. XHUMHUYECKas JBOJIONUSA. AOWOTEeHHBIN CHHTE3
OpTraHHUYCCKUX BCIICCTB u3 HCOPTraHNYCCKUX. 3KCHepI/IMCHTaHLHOC MOATBCPKACHUC
XUMUYECKON 3BoJtoniK. HavdanbHble 3Tanbl Ouonorndeckoi spomtonuu. ['umoreza PHK-mupa.
®opmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U HX
sBoumonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PasButne xu3Hm Ha 3emsie mo spam u nepuomaM. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [laneos3oiickas spa M €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa U €€ nepruoibl: TPUACOBbIN, IOPCKUNA, MEJIOBOM.

KaiiHo3olickas 3pa 1 €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMaTa M IeojIorThYeckuX IMporeccoB. OCHOBHBIE 3Tambl HBOJIIOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
paclBET U BEHIMUPAHUE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpaykeHue 3BOJOLUU. OCHOBHbBIE CHCTEMATHUECKUE
TPyNIbl OPTaHU3MOB.

OBonronusi yelnoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXOXKICHUU YesloBeKa. MeTo/ibl M3yueHus: anTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
Y )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cunbl  (pakTopsl) aHTpomorenesa. HaciencTBeHHas W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MbILUICHUE,
pedb.

OcHOBHBIE CTaJuU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMEbli,
UYenosexk npsamoxomdmmii, Yenosek HeanaepranbCckud, YenoBek pasyMmHbli. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHUS, 00JacTh paclpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINME pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAIbHAs), MOHTOJOWJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
NPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnnncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapusn, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuupl u cxembl: «Bo3nukHoBeHue COTHEYHOU cHUCTEeMbI», «Pa3BUTHE OpraHMYeCcKOro
mupay», «PactutenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoTuueckas KIieTKa»,
«CoBpeMeHHasi CUCTeMa OpraHH4ecKoro Mupa», «CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YelnoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUeCKHre pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WM U300paKeHHs] KAMEHHBIX OpYyIUi
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHOoJIoTHYecKas: Tabauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:

[TpakTuaeckast padota Ne 1. «3yyeHHne UCKOMAEMBIX OCTATKOB PACTEHUH U KUBOTHBIX B
KOJUTEKLIUSX .

DKCKypcHsi «IBOJIIOIUS OPraHMYECKOro MHpa Ha 3emie» (B €CTeCTBEHHO-HAyUYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojyorusi Kak Hayka. 3ajadyd M pa3fenbl AIKOJOTUHU. MeTOoAbl 3KOJOTHYECKHX
MCCIJIEOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpPOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOTreHHBIC. J[elicTBHE IKOIIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophel:  CBET, TEMIleparypa, BJIaKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aONOTHYECKHX (paKkTOpPOB. bruojornueckue puTMel.



buotnueckne  Qakroppl. Buasl OMOTHUYECKMX  B3aMMOJACHCTBHM:  KOHKYpPEHIIMA,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHE OMOTUYECKHUX
B3aUMOJICHCTBUH AJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. OCHOBHBIE IOKA3aTead MOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YUCJIEHHOCTHU NOMYJIALUU U €€ peryJsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

TabGmuupl n cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TONYJISLUU
UHpY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PaCTEHUH U3 pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «[Toacu€T mIOTHOCTH MONYISIIMNA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHoO3a:  BHIOBaf,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosnoruyeckue cucreMbl (3kocucremsl). Ilonstne 00 3kocucreMe U OHMOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCUCTEMbI: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLICHTBHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld 3KOCHUCTEMBIL: OHoOMacca,
OPOAYKIMS. OKOJOTMYECKHE MHUpaMUAbL: MPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALHUs, pazBuTue. CyKieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KocucTemsl. buonornyeckoe u
XO03s5ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHOc(Epbl Kak II00albHOW IKOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHKIBI 3JI€MEHTOB (Yyriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Orochepe 3eminn. AHTPONIOTeHHbBIE H3MeHeHus B Onocdepe. ['mobGanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE IPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOIO YIpaBiIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmumpl u cxembl: «Ilumesrie nienuy, «buoreHo3: coctaB u CTpykTypay, «lIpupomHbie
coobmiectBa», «llemn mnuraHusy», «IKoJOrHMuUecKas mnupamuaa», «buocdepa u YemoBex»,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMA XBOMHOro Jeca», «buouneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme HMCTOYHMKU 3arps3HEHUs BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BaxkHeiimas
cocrasistronas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeIi d3GherT», «PaKkTophl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacpoctpanenue



XKHU3HU B Ouochepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopot azora B mpupoe».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynsle OMOIICHO3BIY, repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun — «buonenos», «BpemuTenu — BaKHEWUIINX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM SKOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHNs] OXpaHIEMbIX BUIOB PaCTEHUI U KUBOTHBIX.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJJHET'O OBILIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBarOTCsl TpeOOBaHUSA K pe3ylbTaTaM OCBOEHUS
00yJaIUMHUCS TIPOTPaMM CPEIHETO 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM 1
HPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType NMYHOCTHBIX pPE3yabTaTOB OCBOCHHUS MpenMera «buomnorus» BblIEICHBI
CIICYIOIME COCTABIIAIOIINAE: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKOH  Tpa)kITaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIHLHOCTH M CaMOOIpPEAENICHUIO,
HAIMYUE MOTHBAIIMM K OOY4YCHHWIO OWOJIOTHH, IICJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  yCTAaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTMYECKOTr0 O00pa30BaHMs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IIENTU ¥ CTPOUTH KU3HEHHBIC TUTAHBI.

JIM9HOCTHBIE pe3yabTaThl OCBOCHHS TpeaMeTa «BHOJOTus» JOCTHTaloTCsS B EAWHCTBE
yueOHOM M BOCTIHUTATENHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHUSA,
CaMOBOCITUTAaHUS U CaMOPAa3BUTHS, Pa3BUTH BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHHSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBOXKCHHS, OCPEe)KHOTrO  OTHOIICHWUS K  KYJAbTYpPHOMY  HACIICUI0O W TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN cpele.

JIMIHOCTHBIE Pe3yNIbTaThl OCBOCHHS YIeOHOTO MpeaMera «BHoorus» MOIKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX OpPHEHTAllMd, ITO3UTUBHBIX BHYTPCHHHX
yOeXAeHH, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacIIMpeHre XU3HCHHOTO OIbITa W ONBITA JCSITEILHOCTH B IPOIECCE PEATU3allud OCHOBHBIX
HAIPaBIIEHUN BOCIIUTATENBHOMN IEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3WUIUU  OOYYAromIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIHHOCTHU MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHHE YYMThIBaTb B  CBOMX JCHCTBHAX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMUA EHHOCTSMU U COLUAIBHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, TropAocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH A3bIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHWE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujeiHast yoexx1€HHOCTh, TOTOBHOCTb K CIIY)KEHMIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHHSTHS LIEHHOCTEW CEMEWHOM XU3HU B COOTBETCTBMM C TPAJULUAMH HapoOaOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3AEUCTBUS )KUBOU NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIAroOnoJay4usi:

MOHMMAaHME U peau3alys 3/10poBoro U 0e30macHoro odpasa *KHU3HH (370pOBOE MUTAHHE,
coOrofieHre TUTHEHUYECKHUX MPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3MuecKash aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMaHHE IIEHHOCTH TMPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30MaCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIECHUS aKOoroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Yy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JII001eE;

TOTOBHOCTb K aKTMBHOM JESITEIbHOCTH TEXHOJIOITMUECKON U COLMAIbHOM HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTD;

MHTEpEC K pa3nuyHbIM chepam npodeccHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKEHUHU BCei
KU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOUICHHE K MPHUPO/E KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPYKAIOILLEN CPEe/Ibl;

OCO3HaHHUE T1100aJIBLHOrO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pelieHus;

CHOCOOHOCTh HCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MNpoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIL30BaHUEM (COOII0IeHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochephl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEI OKpY’Kalolled MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIbTYpPhI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATE/IbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKOU IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHUA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMpPAaKTUKH, OCHOBAHHOTO Ha JMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNTATEJIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUONIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHUpe KaKk O €IUHCTBE NpUPOAbI, YeJIOBeKa U 0OllecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YpPOBHSI Pa3BUTHSI MEIULUHBI, CO3JaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA IyTeH BBIX0J1a U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OMOJOTMYECKMX 3HAHWUU B LIEJISX MOBBIIMICHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHLHOU
rPaMOTHOCTH o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUU OUOJIOTHH;

NIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJyyaeMble 3HAHUS Ul aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpPY’KAIOIIero MHpa M MNPOMCXOIAIIMX B HEM H3MEHEHHH, yMEHHe JenaTh OOOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKUE 3HAHMS JJs pelieHus
po0JieM B PeabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEI0BATEILCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATHI

MertamnpenMeTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buomorus» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeOBaHUEe, HAOIIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJbHbIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PErYJISATUBHBIC), 00ECICUNBAIOIINE
dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAIbHOM KOMIETEHLHUU O00YyYaroIIuxcs,
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBbI CPETHEro o0Iero odpazoBaHus
JIOJKHBI OTPaXKaTh:

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TMPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHS (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAINH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTMYECKHX
MOHSTHN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMU MOHATUSIMH);

OTIpeNeNiATh UEeNU ACATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH WX JOCTHIKEHHS,
COOTHOCHTD PE3YJIbTaThl A€ATEIbHOCTU C TOCTABJICHHBIMHU LENISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSATHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IPUPOIBI;

CTPOWUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTHBHBIE, ICTyKTHBHBIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS,

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl MPEJICTaBICHHs CYLIECTBEHHBIX CBA3eH U
OTHOIIIEHUN B M3y4YaeMbIX OMOJOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI ¢ YIETOM aHaJIM3a UMEIOIINXCS MaTEPUATBHBIX
U HEeMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IEISM,
OLIEHUBATh PUCKH MOCIEICTBUI NEATEIbHOCTH;

KOODJMHUPOBATh W BBIIOJHITE pPAa0OTy B YCIOBUSIX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEATHBHOE MBINUICHUE MTPH PEIICHUH )KHU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATENBCKONH W MPOEKTHOW JIEATEILHOCTH, HaBBIKAMHU
pasperieHust npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pemeHHsT MPAKTHYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOJOB TIO3HAHUS;

UCITIOJIb30BaTh PA3UYHBIE BUIBl ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIpETAllUY, MPEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 0Opa30BATEIbHON NESITEIBHOCTH M
KU3HEHHBIX CUTYaLlUsX;



BBISBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aj]ady, BBIIBUTATh
TUIoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [Uli JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJaBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHWs 3aJaud Ppe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IMMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB ICHCTBUS B
npo¢eCCHOHATIBHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTHUYECKYI0  00IacTH
KHU3HEIEATEIIHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JI1acTei;

BBIJIBUI'aTh HOBbIE WJEH, NIpeIJlaraTh OpPUTMHAIbHBIC MOAXOAbI U PELIEHUS, CTABUTh
npoOJIeMBI B 33]1a49H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMYECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
IPECTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh MU HEIPOTUBOPEUUBOCTb;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IHMYHBIE METOABI MPH IOHCKE U O0TOOpe
6uonornyeckoi MHMGopMaIK, He0OX0AUMOMN AJIs BHIIOJHEHUs y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TpPEACTaBICHUS OHOJIOTrHYECKOM
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOIMIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAy4YHbIN $3bIK B KauecTBE CpeACTBa HpH paboTe C OHOJOrH4ecKon
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJIETh HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMaNuU, HWHOOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOuenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax KU3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XJIaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJICHUS OTHOCHUTEJIHFHO BBIMIOJHEHUS TMIpeIIaraéMoil 3a/Ja4yd, YYWUTHIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YUaCTHUKOB JUANIOTa UM TUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIE CpEICTBA OOUICHHS, TOHMUMATh 3HAYEHHE COIMAITBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH TMIEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIEHHUS U B3aUMOJEHCTBMS, MOHUMATh HAMEPEHUs
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHUIYaJIbHOH pabOThI MpH
peIIeHNH OMOJIOTHYECKON TTPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ ydy€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)X/10T0 YIeHa KOJUIEKTUBA,;



IIPUHUMATh LEIU COBMECTHOM JEATEIBHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOT0 YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B paA3JIUYHBIX CUTyalusXx,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMS NpoOJIeM M HUX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpPYXKaroIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTh COOCTBEHHBIE 337a4l B 00pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTABJIATH IUIAH peleHHs NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmupsATh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTIX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JIlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYaI[H, BBIOOpa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX MY aHAIU3€ PE3YNIbTATOB JIEATEIIBHOCTH;

3) npuHATHE ce0s1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJILTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMU JPYroro 4eJoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue A ydeOHoro npeamera «buoorus» HaydHbIE 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpIpETalliM W MpeoOpa3oBaHUIO 3HAHUM, BHIIBI
JESTEIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3iIMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C Ouomorueir. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yueHHMs..

[IpenmerHble pe3yabTaThl OCBOCHHSA YyueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPaXkaTh:



c(OPMHPOBAHHOCTh 3HAHUI O MECTe W POJIM OUOJIOTUM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U IOHATUM: )KU3HB, KJIETKa,
opraHu3M, Merabosm3M (OOMEH BEIIeCTB W  NIPEBpallleHHEe JSHEPrHH), TOMEoCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTalllOHHas,
HEHTpaJbHAs JOTMa MOJIEKYJIsipHOM Owmosoruu), 3akoHbl (I. Mennemns, T. Moprana, H. .
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyJIbTYypHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHUSA B OMOJOTHH: HAONIOJICHHE M OIMCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUI, OpraHu3alus ¢ MPOBEAEHHE OHOJIOTHYECKOro
HKCIEPUMEHTA, BBIIBH)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PEe3yNlbTAaTOB, MCIOJb30BAHHBIX HAYUYHBIX MOHSITHIM,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, TIACTUYECKOTO0 M DHEPreTHUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJI0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUH, /ISl IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIedeHus
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXalleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BAaHUsl JOCTHKEHUM COBPEMEHHOM OMOJIOIMM M OMOTEXHOJOTHH AJis PallMOHAIBHOTO
IPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpelIMBaHNe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJIHATh JTAOOPAaTOpHBIE U MpaKTHUecKue paboThl, coOMIOIaTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

yYMEHUE KPUTHYECKH OILIEHMBAaThb U WHTEPHPETHPOBATH HH(OPMAIUIO OHOIOTHYECKOTrO
CoOJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpelaCcTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o00Imas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OMOJIOTUHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa Ul PELIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEpKAHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, MOMYJISIIHS,
reHo(OHA, SBONIONHS, [BWXKYIIUE CHIBI ((aKTOpbl) D3BOJIONUHU, MPUCTIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (HaKTOpbl, HSKOCUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIIEHTHI, LIENH MUTaHUs, YKOJIOrHYecKas mupamMmuaa, Ouoreorenos, onocdepa;



yMEHHE Wu3Narath Ouosiornueckue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxojactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyted 3somonuu A. H. CesepuoBa, ydeHus o
6uochepe B. U. BepHajckoro), onpenensite rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHusalys M I[POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIEyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIENATh CYIIECTBEHHbIC IPU3HAKK CTPOCHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHUS IKOJIOTMUYECKUX (PAaKTOPOB Ha
OpPraHM3MBl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMMYECKHUX LHKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IPOLECCOB U
SIBJICHUM, /111 IPUHATHS NIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HHU C 1I€IbI0 00eCTIeueHus
0€30I1aCHOCTH CBOETO 3J0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJIEHHUs B OKpYXawlleil NpUpoIHON cpele, MOHMMaHUE HEO0OXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOM ononorun JUIs paloOHaIbHOTO
IIPUPOIONOJIB30BaAHUS;

YMEHHME pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISATh CXEMBl IEepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaX (L[eNH MUTAHUA);

YMEHME BBINOJIHATH J1JAOOpaTOpHbIE U MpaKTHUYECKHE padOThl, COOIOATh MpaBWia MPHU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M HHTEPIPETHUPOBATh HH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(pOpMallMK, HAYYHO-TIOMYJISIPHbIE MaTepuallbl), paccMaTpuBaTh TIJI00AJIbHBIE
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
OMOJOTHYECKYI0 HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPaMOTHO HCIO0JIb30BATh
NOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
buonorus kak Hayka 2 0.5 bubnrorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
XVMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
KuzHenesTenbHOCTh KIETKU 6 bubanorexa LIOK
https://m.edsoo.ru/7f41¢c292
PazMHOXEeHNE M MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 Bbu6mmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHYHUBOCTD 3 15 bubnmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubnuorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 DBOJOMOHHAS OUOIOTHS 9 1 bubmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmioreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
ara nudposBbie
Ne i/ Tema ypoka Kontpoasnubie IIpakTunyeckue A bp
Bcero H3yYeHust o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
IToBTOpenwue u o6o0Mmenne Kypca 3a 9 bubnnorexa LIOK
1 e 1 06.09.2023 https://m.edsoo.ru/863e6122
T https://m.edsoo.ru/863e632a
5 Bxoanasi KOHTpoJILHAs padoTa 32 1 1 bubmuorexa [JOK
Kypc 9 kiacca 13.09.2023  https://m.edso0.ru/863e6122
3 Buonorus B cucrteme Hayk 1 Bubmzorexa LIOK
4 20.09.2023 | https://m.edso0.ru/863e6564
Mertoab! MO3HAHKS JKHBOU MPUPOJIBI.
[TpakTuueckas padorta Ne 1
4 «Hcrionp30Ba”ue pa3IMnUHbIX 1 0.5 bubmorexa [IOK
P ' 27.09.2023  https://m.edsoo.ru/863e674e
METOJIOB MPU U3YUECHUU
OHMOJIOTHYECKUX OOBEKTOBY
Bbuonornyeckue cUCTEMBI, IIPOIIECCHI
5 U UX U3VUECHHE XI/IMquCKI/Ig CLz)CTaB 1 Brbmmozexa [OK
YACHHE 04.10.2023 https://m.edso0.ru/863e6h72
KJeTKd. Boia u MuHepaibHbIe COTH.
bu6mmoreka [IOK
6 b .C 0 1
CAIEH. TOCTAR H CTPOCHHE DElkon 11.10.2023  https://m.eds00.ru/863e6h72
DepMeHThI — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
7 abora Ne 1 «3yyeHue 1 0.5 Eubmorexa IIOK
P ) i ' 18.10.2023  https://m.eds00.ru/863e6870
KaTAIUTUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl



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
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https://m.edsoo.ru/863e6870

WIM KaTajiasbl)»

KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

8 YrneBoapl. JIumuapl bubmorexa [JOK
a A 25.10.2023  https:/m.edsoo.ru/863e6d5c
bubmuoreka [JOK
o Hytentiosbie knenotsl. AT® 08.11.2023  https://m.eds00.ru/863e6e88
10 Hcropust u METOBI U3YUCHUS
kieTku. Knerounas reopus 15.11.2023
bubmuoreka [JOK
Knerka kak menocTHas KuBast
11 99 11.2023 https://m.edso00.ru/863e6ff0
cuetema A https://m.edso0.ru/863e716¢
CrpoeHnue 3ykapuoTU4eCcKOn
kieTku. JlabopaTopHas padota No 2
«3ydeHne CTpOCHUS KIIETOK
12 aCT}(:IHf/'I )KI:]I:OTHI)IX rpuOOB U 0.5 bubmorexa [JOK
P . 1P ' 29.11.2023  https://m.edsoo.ru/863e766¢c
OakTepHii oI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u ux
OIIHCaHUE»
bu6mmoreka [JOK
13 (GMEH BEIECTB Ml MeTaCONH3M 06.12.2023  https://m.edso0.ru/863e7c98
bu6mmoreka [IOK
14 dotocitrres. Xemocnres 13.12.2023 @ https://m.edsoo.ru/863e7aae
. bubnuoteka [JOK
15 DHepreTHieckHi ooMen 20.12.2023  https://m.edsoo.ru/863e7dc4
JKu3HeHHBIN MK KIeTKU. [leneHue
KieTku. Muto3. JlabopaTopHas
16 abora Ne 3 «Habnronenue Muto3a B 0.5 bubmnorexa [IOK
p ) ' 27.12.2023  https://m.edsoo.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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https://m.edsoo.ru/863e7dc4
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Buocunres 0enka. Peakuus

17 MaTPUYHOIr'0 CUHTE3a. TpaHCIsIus bubmorexa [IOK
P P B 10.01.2024  https:/m.eds00.ru/863e796e
— OHMOCHHTE3 OeIKa.

18 Hexnerounsie ¢popmbl )KU3HH — bubnuoreka [IOK
BUPYCBI 17.01.2024  https://m.eds00.ru/863e7540
®DopMBbI Pa3MHOKEHUST OPTaHU3MOB. Bubmaorexa ITOK

19 Mei 24.01.2024 https://m.eds00.ru/863e81b6

eHos. o https://m.edso00.ru/863e831e
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJIOIOTBOPEHHE.

20 JlaboparopHas pabota Ne 4 05 bubnnoreka [JOK
«M3yueHune cTpoeHHUs MOJIOBBIX ' 31.01.2024  https://m.edsoo.ru/863e7f4a
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

21 NHauBHayanbHOE pa3BUTHE bu6mmorexa [IOK
OpraHU3MOB 07.02.2024  https://m.edso0.ru/863e81b6

2 cotan n cxpocne st Metton Bumrorexa LIOK

P ' 14.02.2024  https://m.eds00.ru/863e8436
KonTpoabHas padora Nel

93 I'eneTrika — Hayka o bubnnorexka [JOK
HACJICACTBEHHOCTH U M3MCHUYHNBOCTH 21.02.2024 = https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBaHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmmorexa [TOK

P ] P 28.02.2024 = https://m.edso0.ru/863e8878
CKpEIINBaHHE
0 o¢ CKpe aHue. 3aKo
25 f{lil;iﬂiiilj)ro HI;I::nIZH:B:;Mﬂ - bubmorexa LOK
A 06.03.2024  https://m.edso0.ru/863e89a4
MPU3HAKOB

26 CrernieHHOe HaclieIoBaHue 05 bubmuorexa [JOK

npu3HakoB. JlabopaTopHas pabora ' 13.03.2024  https://m.eds00.ru/863e8c60



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

Ne 5 «M3ydenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpEnapaTax»

I'eneruka nmona. Hacnenosanue

bubmuoreka [JOK

27
MIPU3HAKOB, CIICTVICHHBIX C [1OJIOM 20.03.2024 @ https://m.edso0.ru/863e8c60
HN3menunBocTh. HeHnaciencTBeHHAs
M3MEHUYUBOCTh. JlaboparopHas
28 pabota Ne 6. U3yuenue 05 bubnnoreka [JOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, ' 03.04.2024 | https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOI»
HacnencrBennas n3MeHUNBOCTD.
29 JlaGopaTtopnast pabora No 7. 05 bubnnoreka [JOK
«AHaNM3 MyTaui y 1po30Qpuiisl Ha ' 10.04.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax
30 I'eneTnka gemoBeka bubmorexa LOK
17.04.2024  https://m.edsoo0.ru/863e8d78
O0001IeH E 110 TEME
31 «HacnencTBeHHOCTh U N3MEHUYMBOCTD
OpraHu3MOB. 24.04.2024
KonTpoabnas padoraNe?
Cerex1is Kak HayKa M IIpo1iecc
32 Merto LI,I u OCTI/I)Iy(I;HI/IH feJILZ:K 15041 bubmmorexa [TOK
A . A t 08.05.2024  https://m.eds00.ru/863e9214
pacTeHUid U KUBOTHBIX
33 buotexHoorus kak oTpacib bubnuotexa [JOK
MIPOM3BOJICTBA 15.05.2024  https://m.eds00.ru/863e9214
34 HToroBasi KOHTpPoOJIbHasi padoTa 3a bubnmnoreka [JOK
Bech Kype 10 kiacca 22.05.2024  https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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OBHIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME = 0 .

IIpumeyanue:

***Cornacao ydebHoro ruiana MBOY M-Kypranckoii o(c)omr Ha n3ydenue 6monorun B 10 kiacce B 2023-2024r orBoaurcs 34 yaca
(14 B Hexesro ) u3 pacuera 34 yueOHbix Hemenu. CormacHo KTI1-34y.
(Mpa3IHUYHbIE THU: HET)




11 KITACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmmorexa [IOK
https://m.edso0.ru/863ea20e
5 Uctopus pa3BuTHs peacTaBIeHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipossostrowsts 1 https://m.edso0.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIIH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOTHIECKOMY KPUTEPHIO)
5 JIBroky1e cuibl (3JIeMEeHTapHbIe 1 bubnuoreka [IOK
(baKTOpBI) IBOJIOLUH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBenHbIit 0TOOD 1 ero (GopMbl 1 https://m.edsoo.ru/863e9edo
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Omnucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIIEHOTO XapaKTepar»
3 Hanpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJOIUN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
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Heob6patumocts 3BOMIOLMN

Ucrtopus xxu3nu Ha 3emiie U METO/IbI

10 n
e€ n3ydeHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIiie 1o 3pam u bubnmoreka [JOK
1epuoIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl 3BOIIOIUU
PacTUTEIBHOTO U )KHBOTHOTO MHUPA.
[IpakTuueckast padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUTCKIIHSX
14 CoBpemMeHHas cuctema bubnnoreka [JOK
OPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIH IBOJIOLUH
YesoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIC bubnunorexa [JOK
aJlalTalliy 4eJI0BEKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O6001IEHHE IO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emiie»
20 OKOJorus Kak HayKa
21 Cpenpl 0O0uTaHMUs U SKOJIOTHYECKHE bubnnorexa [JOK



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

baxTops

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

AOluotndeckue (HakTopsl.
Jlaboparopuas pabota Ne 3.
«Moponoruueckne 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
oburanus». JlabopaTtopHas padora
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPCHKOB KOJICYCa
bu6mmorexa [IOK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonymsiuuu. [Ipaktuueckast pabora
24 Ne 2 «IloncyéT mIOTHOCTH 0.5
HOTYJISIIIME Pa3HbIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MOB — bubmmoreka [JOK
OHOIIeHO3 https://m.edso00.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TTOKA3aTeNN YIKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJIBI. bubmmorexa [TOK
N https://m.edsoo0.ru/863eb5fa
CsoticTBa ’kocucteM. CyKkieccus
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bubnnoreka [JOK
IKOCUCTEMA 3EMJIU https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

6uochepsl

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



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

32 UYenosedecTBo B Ouochepe 3emin 1
33 CocylecTBOBaHHE PUPOJIBI U 1 bubnnoreka [HOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CUCTEMBI»
OBUHIEE KOJIMYECTBO YACOB 11O 34 25

ITPOI'PAMME



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

YUYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
MMPOILIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* buosnorus, 10-11 xnacc/ [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Tlon
pen. [Taceunuka B.B., Akimoneproe obmiectBo «M3marensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA

A .10.Monnesa. A.B.Topranos. buomnorus B cxemax n Tabmuiax 9KCMO Mocksa. 2012 T

I'. W. Jlepuep. buonorus. Ilonnslit cnpaBounuk ans noarotoBku kK E I' 3. M. Actpens 2012 ¢
I'otoBumcs k EI'D. O6mas 6uonorus M Ipoda 2012 1

EI'>3 2012 1. buonorus. M. Actpens 2012r

EI'D. Obmas 6uomorus. KontponsHbie n3MepuTeababie MaTepuansl M [Ipocsemenue 2012 T
N.P. MyxamemkanoB. Mactepckast yuutens « Tectsl, 3aueTsl, Onumonpocs! 10-11 kimaccy M
«BAKO» 2007 r

O6mras 6umonorust: Yuebuuk / ITox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704 c.
Bopowntos, H.H. buonorus. O6mas 6uonorus. 10-11 kimaccel: YaeOHUK 1S
o01eo0pazoBaTenbHbIX yupexaeHuii: bazossiit yposens / H.H. Boponmos. - M.: [Ipocs., 2022. -
304 c.

Heitma-Cuonuikas, M.A. OOmias 1 caHuTapHasi MUKPOOUOJIOTHS C TEXHUKOU
MHUKPOOHOJIOTHYECKHX HCCienoBaHmit: YueOHoe mocooue / M.A. Jletita-Cruonurikas. - CI10.: Jlansb,
2022. - 588 c.

3axapos, B.b. Pabouas Terpanp mo obmieit omomorun: 10-11 xiace: k: YueOuuky B.b. 3axaposa,
A.I'. Mycraduna, B.W. CuBornazosa, H.M. UepHoBsoii "O6mas 6uomnorus. 10-11 kmace" / B.b.
3axapos, E.T. 3axaposa, A./l. Kynaes, B.W. Cuornazos. - M.: Dk3ameH, 2. - 157 c.

T A JloBkosa. [logroroBka k onummuagam mmo ouonoruu 8-11 kmaccos. M Aiipuc-nipecc 2011

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

www.informika.ru - snexrponnsiii yueouuk "bruonorus" (sep. 2.0 - 2000) u3 nukia "O6yuaromiye
SHIMKNIONeAnn". - Y4ueOHbIN Kypc, KOHTpoJibHBIE Bompockl. (Kak monb3oBatkcs - cM. "Ilomorp".)
www.college.ru - pazmen "OtkpeiToro koyutemka" mo buosorun. Yuebuuk, mozaenu, On-line tectsr,
YUUTEITIO.

www.skeletos.zharko.ru - "OnopHo-aBurarensHas cucrema desnoBeka". OOpa3oBaTesbHbIN CAlT MO
npeamery buomnorus, kypc Uenosek. CtpoeHue ckeneTa. Mpimeunas cucrema. Kak ato paboraer.
[MpusoxeHus: 2 CKeNETHBIX SHIIMKIIONEANH; JUTS YYUTENS - YPOKH, J1ab0opaTopHbIe, 6 TECTOB ¢
OTBETaMH.

www.biodan.narod.ru - "buo/lau" - buosorus ot J{ausl. HoBocTr 1 00630pbI 110 OHOJIOTHH,
skosoruu. [Ipobnemsl u Teopun. ECTh TeMaTHUECKUE BBIMTYCKH, (oToranepeH, Onorpaduu BETHKHX
YUYEHBIX, CIICIICIIOBAPb.

www.bio.1september.ru - anst yaureneit "S uay Ha ypok buonorun". Crateu no: boranuke,
3oomoruu, buonorun - Yenosek, OO0l 6HOIOrHU, DKOJIOTHU.

www.bio.1september.ru - razera "buosorus" (Mek1y BIXOJI0M OYEPEIHOTO HOMEPA Ta3eThl U
TIOSIBJICHUEM TTOJTHOTEKCTOBOM BEPCHUU HOMEpA Ha CaliTe YCTaHOBJICH I'OJI0BOM MHTEPBAI)
www.kozlenkoa.narod.ru - Otot caiit Kosnenko A.T'. - mpemogaBaTeis v s MPEoaBaTese, Iist
TeX, KTO YYHUTCS CaM M YUYHT JAPYTHX; OYHO U JUCTAHIMOHHO, OMOJIOTUH, XUMHUH, IPYTHM TpEAMETaM
- C TIOMOIIIBIO KOMITbIOTEPA U VIHTEpHET.

WWW.NSU.ru brosiorus B Bonpocax v OTBETax - YYCHbIE HOBOCHOUPCKOr0 AKajIeMropoaka
OTBEUAIOT Ha BOIPOCHI CTAPIICKIACCHUKOB.



