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HOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mnporpamMmbl MO OHMOJIOTUM TEOPETHUECKYIO OCHOBY [UIS OIPENEICHUs
MOAXO00B K (OpMHUpOBaHMIO coaepkaHud ydyeOHoro mnpeamera «buonorus» cocraBuiIM:
koHnenryaibHbie monoxkeHus PI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJIEH, COICp>KaHMUs,
pe3yNbTaTOB 00Y4YCHHS U TPEOOBAHUN K YPOBHIO IMOATOTOBKH BBITYCKHHKOB, MOJIOKEHHUS 00 OOIIHX
HEeNAX W TPUHIMIAX, XapPAKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHHUE CHUCTEMbI CpeaHero OoOmIero
oOpaszoBanus B Poccuiickoit @enepannu, a Takxke MOJI0KEHUS O celuuKe OMoI0ruu, e€ 3HaYeHUH
B MO3HAHUH KUBOM MPHUPOABI U 00ECIIeYeHUH CYIECTBOBAHMSI YesioBedeckoro obuiectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSM, ONPECICHB OCHOBHBIC (YHKIIMH MPOTPAMMBI MO OHONOTHH U e
CTPYKTYypa.

[IporpamMma mo Ouonoruu Aa€r HpeacTaBiICHHE O LENsIX, 00 oOmieil crpareruu oOydeHus,
BOCIHUTAHMS U PA3BUTUA OOYYAIOIIUXCS CpeACTBAMHU ydeOHoro mpenmMera «buonorus», onpenenser
00s13aTeNIbHOE TIPEIMETHOE COJEPKAHUE, €ro CTPYKTYPY, paclpelelieHHe IO pasieiaM U TeMam,
PEKOMEHAYEMYIO MOCIIEeI0OBATEIbHOCTh H3YUCHUSI yYEOHOTO MaTepraia ¢ yu€ToM MEeXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH OOpa30oBaTeIbHOTO IPOIIECcCa, BO3PACTHBIX OCOOEHHOCTEM
00y4aroIuxcs.

B mporpamMmMe 1o OMOJIOTHU TAaK)KE YUUTBHIBAIOTCS TPEOOBaHUS K TUTAHUPYEMBIM JTHYHOCTHBIM,
METaNpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM OO0y4eHHs B (OPMHUPOBAHWM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON  JeSTeNbHOCTH/YUeOHbIX  JIEHCTBUH  OOYYarOIIMXCS IO  OCBOCHHUIO
coJiep>kaHusi OMOJIOrN4YecKoro oopa3oBaHusl.

B nporpamme no Owuonorum (10-11 kiaccel, 0a30BbIii ypOBEHb) peaii30BaH IPUHLIHUII
MIPEEMCTBEHHOCTH B U3YUEHHH OMOJIOTHH, OJaronaps 4eMy B Hel IpOCMAaTPHUBACTCS HAIIPABICHHOCTD
Ha pa3BUTHE 3HAHHM, CBA3AHHBIX C (OPMHpPOBAHHEM €CTECTBEHHO-HAYUYHOTO MHUPOBO33pEHUS,
[IEHHOCTHBIX OPUEHTALUNA JIMYHOCTH, JKOJIOTHMUYECKOTO MBIIIJICHUS, MPEICTaBICHUH O 3J0pPOBOM
o0Opase *Ku3HH U OCPEKHBIM OTHOIIEHHWEM K OKpYXKarolied mpupogaHoit cpeae. [loatomy Hapsiay c
M3ydeHHEeM OOIIEeOMONIOTUYECKIX TEOPHH, a Takke 3HAHWWA O CTPOSHHH JKUBBIX CHUCTEM Pa3HOTO
paHra M CyIHOCTA OCHOBHBIX MPOTEKAIIINX B HUX MPOIECCOB B MPOrpaMMe 1Mo OWOJIOTHU YEIEeHO
BHHUMaHUE UCTIOJIb30BAaHUIO MOJYYEHHBIX 3HAHUN B TTOBCEHEBHOM KU3HU JJISI PELICHUS TIPUKIIATHBIX
3aJa4, B TOM 4YHcJIe: MNPOPUIAKTUKH HACJIEJICTBEHHBIX 3a00J€BaHUI 4YelloBeKa, MEIUKO-
TFeHETUYECKOTr0 KOHCYJIbTHUPOBAHUS, OOOCHOBAaHUS HSKOJIOIMUYECKH 11€JecO00pa3HOro MOBEIEHUS B
OKpYy)Xarolleld MPUPOAHON Cpele, aHamu3a BIUSHUS XO3SHUCTBEHHOW MEATENLHOCTH YelIoBeKa Ha
COCTOSIHME TPHUPOAHBIX W MCKYCCTBEHHBIX OJKOCHCTEM. YCHUJICHHE BHHMAHUS K MPHUKIATHON
HaMpaBIEHHOCTH y4eOHOro mpeamera «buonorusy» MpPOJUKTOBAHO HEOOXOJUMOCTHIO 00eCTeUeHHUS
YCIIOBHI JUIsI PEIICHUs] OJHOW M3 aKTyaJbHBIX 3a/ad MIKOJIHHOTO OHMOJIOTHYECKOro 00pa3oBaHUS,
KoTopasi mpeanoiaraeT (opmupoBaHue y OOydYalOIIMXCS CIOCOOHOCTH aJanTHpPOBAThCS K
W3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpeaHero ooOmero oOpa3oBaHHMs 3aHMMaeT BaxkHoe Mecto. OHa
oOecnieunBaeT (OpMUpOBaHHE Yy OOYYalOIIMXCS TMPEACTABIEHUH O HAy4yHOW KapTHHE MHpa,
pacmmpsier 1 0000IIaeT 3HaHUS O JKUBOHM NpHpoJEe, €€ OTIMYUTEITBHBIX MPHU3HAKAX — YPOBHEBOU
OpraHM3alliil M DBOJIOIHMH, CO3Ma€T YCIOBHUS JJIs: T[O3HAHUS 3aKOHOB JKUBOW TMPUPOIBL,
(dbopmMupoBanusi GyHKIIMOHATHHONH IPAMOTHOCTH, HABBIKOB 3/IOPOBOTO M 06€30MacHOro o0pa3a KHU3HH,
HKOJIOTMYECKOTO MBIIUIEHHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIE U YEIOBEKY.

Bonbiioe 3HadeHne OMOIOTHSA UMEET TakXKe Ui PEIIeHUs BOCIUTATENbHBIX U Pa3BUBAIOIINX
3aad CpeaHero ooOmero o0pa3oBaHMs, couuanu3anuu oOyvaromuxca. M3ydenue Ouonoruu
obecrieunBaeT ycioBus s (POPMHpPOBAHUS HHTEIUIEKTYalbHBIX, KOMMYHHKAIMOHHBIX H
MH(OPMALIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET MHTErpaluu OMOJIOTUYECKUX
3HAaHUW C TPEICTaBICHUSIMH M3 APYrUX Yy4eOHBIX MPEAMETOB, B YaCTHOCTH, (U3HKH, XUMUU U
reorpaduu. Ha3zBaHHbBIE TIOJOKEHUS O MPeAHA3HAYCHUN yu4eOHOro npeaMera «buonorusy cocTaBuim



OCHOBY JJisi OMpEICNICHUs TMOAXOMOB K OTOOPY H CTPYKTYPHPOBAHUIO €r0 COACPIKAHMS,
MPEJICTABJICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p conepkanusi yueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUN KYyJIbTYpOCOOOPA3HOTO IMOJAX0J/la, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECS JIOJIKHBI
OCBOUTH 3HAHUS M YMEHHUSA, 3HAYMMBIE TSI (HOpMHUpOBaHHS OOMIEH KYIbTYPBI, OIMpPEISISIONINE
aJIeKBaTHOE TIOBEJCHHE YEJIOBEKAa B OKpYXalolled NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEIHEBHON KHU3HU U MpaKTHUecKoW naesTenbHOCTH. Ocoboe MEecTo B 3TOH CHUCTeMe 3HaHHA
3aHMMAIOT 3JIEMEHTBI COJIEP)KaHUS, KOTOPBIE CIIY>)KaT OCHOBOM JiIsl GOPMUPOBAHUS MPEACTABICHUN O
COBPEMEHHOW EeCTECTBCHHO-HAyYHOW KapTHHE MHpa ¥ [EHHOCTHBIX OPHWEHTAIHSIX JIMYHOCTH,
CHOCOOCTBYIONINX T'YMaHU3AIUU OMOJIOTHIECKOT0 00pa3oBaHUs.

CtpykrypupoBaHHe coAepkKaHHs y4eOHOro Marepuaja B MporpamMme Mo OHOJIOTHH
OCYILIECTBJIEHO C YYETOM MPUOPUTETHOrO 3HAYEHHs] 3HAHUNW OO0 OTIMYUTENIBHBIX OCOOEHHOCTSIX
JKUBOU IIPUPOABI, O €€ YPOBHEBOW OpraHM3aluu U BOJIIOLHUUA. B COOTBETCTBUU C 3TUM B CTPYKTYype
yaeOHOro mpeamera «bHoorusy BBIICIEHBI CISAYIONINE COJepKaTelIbHbIC TMHUU: «buonorus kak
Hayka. MeTonbl HaydHOTO To3HaHMs», «KneTka kak Ouonmormyeckas cucreMay, «OpraHu3M Kak
Oouosoruueckas cucrema», «CucteMa 1 MHOTOOOpa3ue OPraHHUYECKOro MUpPay, «IBOJIOIUS KUBOM
MPUPOAB), «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Hens wu3yuyenuss ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM ypOBHE — OBJIAJCHUE
00yJarOMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpTaHHM3aIMH )KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHUH UCIONIb30BaTh ATH 3HAHUS JI1 TPAMOTHBIX JACHCTBUN B OTHOILICHUU
00BEKTOB >KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JoctmkeHne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrnieunBaeTcs peleHueM CIIeAYOIUX 3a1au:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbI 3HAHHMA O OMOIOTUYECKUX TEOPHUSX, YUEHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUIax, CIyKalUX OCHOBOMU i (pOopMHUpPOBaHUS MPEICTaBICHUHN O
€CTECTBEHHO-HAyYHON KapTHHE MHUPA, O METOJIaX HAYYHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pAa3HOTO YpPOBHS OPTraHW3allid, BBIIAIOIIAXCS OTKPBITHSIX W
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y OOYYAIOIIMXCS T[IO3HABATENbHBIX, HWHTEIJICKTyadbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpOIlECCe aHAIM3a JAHHBIX O MYTSAX Pa3BUTUS B OMOJIOTUM HAYYHBIX B3IJISJIOB, UJCH
Y TIOJTXOJIOB K M3yUYCHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHHU3AIINH;

CTaHOBJICHHE y OOYyYaroIUXCs 00Imeld KyabTyphl, GyHKIIMOHATHHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATh U OLEHUBATH SIBICHUS OKPYKAIOIIErO MHpa >KUBON MPUPOABI HA OCHOBAHUU
3HAHWUU U OITBITA, TTOJIYYSHHBIX TP U3YYCHUN OMOJIOTHH;

dhopmupoBaHue y 00y4JaIOMUXCs YMEHUN WIUTIOCTPUPOBATH 3HAUEHUE OMOJIOTUUECKUX 3HAHUMA
B TNPAKTHYECKON NEATEIHHOCTH YEIOBEKa, PAa3BUTHUH COBPEMEHHBIX MEAMIIMHCKUX TEXHOIIOTUH H
arpoOMOTEXHOJIOTHH;

BOCIIUTaHHE YOSKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHHS 4YEJIIOBEKOM JKHBOH IPHUPOJIHI,
HEOOXOIUMOCTH OEpEeKHOTO0 OTHOIICHUS K HEW, COONIOJCHUS ITHYECKHUX HOPM TPHU MPOBEICHUU
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHWHN [JI TIOBBIIICHUS YPOBHS DKOJIOTUYECKOU
KYJBTYPBI, 711 (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

MPUMEHEHUE NPUOOPETEHHBIX 3HAHWM W YMEHUH B IOBCEAHEBHOM JKU3HH [UISl OIICHKHU
MOCTIEICTBUM CBOCH JEATEIHHOCTH MO OTHOIIEHHIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY 3/I0POBBIO,
00ocHOBaHKE U cOOII0IEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpennero o6miero ob6paszoBanusi «buosorus», nsydaemas Ha 0a30BOM YpOBHE,
ABIAETCS 00sA3aTeNbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB IPEAMETHON obyacTu
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.



Jlnst u3yueHust Onooruy Ha 6a30BOM ypOBHE CpEHEro o01iero oopazoBanust oTBogutcs: B 10
kiacce — 68 daca (2 waca B Hegento), B 11 kimacce — 68 yaca (2 yaca B Hezlemio).



COILEPKXAHUE OBYYEHUA 10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponbp Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

MeToap!l MO3HaHUS KUBOW MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

Tabmuubl 1 cxembl: «MeTOo bl TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YUYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUSA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeO1eHOTHYECKHIA), OMOC(hEPHBIA.

JleMoHCTpanum:

Tabmuiel u cxembl: «OCHOBHBIE TPHU3HAKU KHU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
PUPOIBI».

O6opynoBanue: moaens Mosekynsl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH ~ cOCTaB  KJIETKM.  XHMUYECKHME  DJJEMEHTBI:  MaKpOdIJIEMEHTHI,
MHUKpO3JI€MEHTHI. Bosla 1 MUHEpasbHbIE BEIlIECTBA.

@yHKIMK BOJABl M MHUHEpPAJIbHBIX BewlecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmble
U 3aMEHHMbl€ AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epmeHThl — OHojoruyeckue karaiauzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoa03a). buonornueckue ¢yHKIuu
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OCIKOB M JUMHIOB Kak
MCTOYHUKOB DHEPIHUH.

Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKIMN.



[utomoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS UIEH U
(axTOB B HAYYHOM MMO3HAHUU. METOIbI U3yUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oerka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIICTOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIli HeHTp KiIeTkh. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOJEN.

Tabmunel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacCTUTEIBHON KIETKu», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pAacTEHHH, *XMBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOMeH BeImiecTB, WIHM MeTa0omu3M. ACCUMWIISAIUS (TJIACTUYECKH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B TOHUMAHUHN METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas ¢a3bl ¢orocunTe3a. Peakuumu ¢doTtocuHTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHuHTE3. XEMOCHHTE3HPYIIIUe OakTepuu. 3HAUCHHWE XEMOCHHTE3a I KH3HU Ha
3emie.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTaIlbl 3HepreTndeckoro oomena. [nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpancasaiuuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie Qopmbl ku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BUpyCcaMu. Bupyc nMMyHo1e(UIIMTa 4eioBeKa

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUINLHMS, peBepTaza W HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet  u cxembl:  «Tunbl  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xmnoporiacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu sku3HeHHbId 1wk Bupyca CIINMJla, OGakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM IMKJI KieTkd. Mutepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO PAa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAJABOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BEreTaTHBHOE pa3MHOKeHue. McKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHHW3MOB, €0 3HAUE€HUE JUIsS
CEJIEKLIHH.

[TonoBoe pa3MHOXKeHHE, €r0 OTIUYHUS OT OECroI0ro.

Meiio3. Craguu meiosza. Ilporeccel, mpoucxonsnime Ha cragusix Menosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pPa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHMS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHA Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJIsAIus,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 [IBETKOBOIO PAaCTEHMSI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKu
OaxTtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIIETOUHBINH MK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO0opynoBaHue: MHUKPOCKOI, MuKpompenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka mulekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue kinetkuny», monaens JJHK, Mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponb nuronorum u
HSMOPHUOJIOTUY B CTAHOBJICHUU T€HETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckass CMUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3usi THOPUAOB MIEPBOTO MokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  ckpeuMBaHue. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBAHUS  NPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIeOBaHMIO T'eHoB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mmbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(PUKALMOHHOW HW3MEHYMBOCTH.
Bapuauvonsslii psa v BapualnmonHas kpubas. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOANPUKAIMOHHONW U3MEHYMBOCTH.

HacnenctBenHnas, Wiy reHoTUnuyeckas, "3MeHYMBoCcTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 W TOJOBOWM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTalnuii: Te€HHbIE, XpPOMOCOMHBIC, T€HOMHble. YacToTa U
MPUYMHBI MyTaluii. MyTareHHnbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETHKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0onieBaHus
YeJOBEeKa: TeHHble OoJie3HW, OOJEe3HHM C HACJIEACTBEHHOW MpPEepacroiOkKEeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue ¥ TeHepaTHBHbIE MyTaluu. CTBOJOBBIE KIICTKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHUYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMopeiicTBUEe ajuielIbHbIX T€HOB», «l €eHeTnyecKkue KapThl paCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymnn KpoBu», «MyTalroHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapat «JIpo3oduna» (Hopma, myranuu (Gopmbl KPeUTEEB U OKPACKU Teja), repdapuid
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas pabota Ne 6. «M3ydeHre MOAMPUKATMOHHON M3MEHYHUBOCTH, TIOCTPOSHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wmyrtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKIAEHUE CeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pa3usl KYyIbTYPHBIX pacTeHui. LleHTpsl
MPOUCXO0KICHUS IOMAITHUX KUBOTHBIX. COpT, MOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENEKIMH. MacCOBBI U WHAMBUAYATBHBIN OTOOPHI B CENEKIINHU
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIIMBaHUE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
Heponacreennoe ckpemmBanue — ayrOpuauHr. OtpanéHHas ruOpuauzanuss U e€  yClexw.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kierounas wumkeHepus. Kietounble
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiioHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWBanoBay, «[lomumnounus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTH4YecKue padoThbl:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHHMH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosrronMOHHAS OMOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMoJI0ruu. BiysHue 3BOMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenscrBa dBoMOIMHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh IMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoansle popMel. buoreorpaguyeckue: cxoacTso
U paznnune GayH U Qpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyusl 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTWYHBIE, PYIUMEHTapHbIE OpPraHbI,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyliMe CHUJIbl  SBOJIOLMM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HEONpelesNéHHas HW3MEHYMBOCTh, Oopb0a 3a CyIllIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymire cuiibl (pakTopbl) 3BOJIOLMK BHIOB B Hpupoje. MyTallmOHHBIN Mpolecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiivoHHble BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpalus.

EcrectBenHblif oTOOp — Hampapistomuid ¢aktop 3Bomonuud. DopMbl €CTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bostoluu. [IpruMepsl nmpucnocoOaeHuit
y OpraHu3MoB. ApoMop(03bl U UIUOATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMbl IBOIOLMM: (DUIETHYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMY.



[IpoucxoxaeHne  OT  HECHEUHWAIU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.

JdemoHcTpaumuu:

IToptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubt u cxembl: «Pa3BuThHe OpraHm4eckoro wmmpa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mmopos
JKUBOTHBIX», «[lomymnsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMOp(O3bD»,
«Mnunoananranun», «OOmas aerenepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHue», «lIpucmoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTUIECKOE BUT00OPA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOA0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX NMPUCIOCOOIEHUM Y )KMBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Kouiekuus «DOpMbI COXPaHHOCTH HMCKOIAeMBbIX
JKUBOTHBIX U PACTEHMI», Monenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butue Hacekomoro», «Pa3BuTue nArymku», Mukponpenapar «Jpozoduna» (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

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

JlaGopaTopnast pabora Ne 2. «OmmcaHue NPHUCTOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas DBOJIOIUS. AOHOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble 3Tanbel 6uonorunueckoit spomonuu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pasutne xu3Hm Ha 3emse 1o d3paM UM nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoOAbl: KEMOPUICKHHA, OpIOBUKCKUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas spa 1 €€ Mepruoibl: TPHACOBBIN, IOPCKHI, METTOBOM.

Kaiino3zolickas 3pa 1 €€ nmepHuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TeoJIOTMYECKHX IMpoieccoB. OCHOBHBIE A3Tallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHume,
paciBeT U BEIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe HBONIOUMU. OCHOBHBIE CHCTEMATHYECKUE
TPYIIIIBI OPTraHU3MOB.

OBOJIIOIMSL  YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antponoreHe3a. CxoICcTBa M pa3andMs 4eJIoBEeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuwxymme cunbl  (pakTopel) aHTpomorenesa. HaciencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM Tpy/a, MBIIIJICHHE,
peub.



OCHOBHBIE CTaJIMM W BETBU 3BOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeEbIi,
Yenosek mnpsamoxoxasammii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOTMIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpPOIEOoHaHas (eBpa3uiicKasi), Herpo-
aBcTpaionjiHas  (dKBaTOopuaiabHas), MOHTOJOUJHAS  (a3uMaTCKO-aMepuKaHckas). Yeptsl
MPHUCIIOCOOJICHHOCTH TPEJICTAaBUTENICH YEIOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnnncTBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne COHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOCHUS
YeJIoBEKa U UYeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMAJIEOHTOJOTMYECKUX HaXO0J/0K
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «HUell0oBeUecKHne pach».

Ob6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHAepTaablla, KPOMaHbOHIIA), CICNKUA WM U300paKEHUS KaMEHHBIX OpYyIUil
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPhl, pyOnia, ckpedia), TeoXpoHOJIOruIecKasl TabJuIa,
KoJuieKUus «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOmaeMbIX OCTATKOB PacTEeHUM M KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJNIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

DOKOJIOTHS KakK Hayka. 3aJadyd W pas3ielbl dKOJOTMH. METOapl HKOJIOTHYECKUX
UCCIE0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorunueckue (akropsl. Kimaccudukamus skomorudecknx (aKTOpPOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AOuotnueckue  (QakTOppl:  CBET, TEMIIEpaTypa, BIAKHOCTh. DOTOMEPUOAU3M.
[TpucniocoOneHust opraHu3MoB K JAeHcTBHIO a0noTHYeCKUX (akTopoB. brojornueckre puTMbl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUPAHCTBO, HaXJEOHWYECTBO). AMeEHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aUMOJICHCTBUH U1 CYIIIECTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKU monyasanud. OCHOBHBIE TOKa3aTeNd TOMYJISAIHH:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHammuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIISIus.

JdemMoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynnwe, 3. ['ekkens.

Tabmume! u cxeMbl: kaprta «[Ipupogasie 30HBI 3eminy», «Cpenbl 0OUTaHUsS OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmymsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCJICHHOCTH MOMYJISIUU
nHpy3opun-Tydenpkny, «Ilumespie menmny.



JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 3. «Mopdonorudeckne 0coOOEHHOCTH PACTCHHI U3 Pa3HBIX MECT
oOUTAHUSY.

Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JI0OTHYECKHE CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuoleHo3a:  BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpopuueckas (mumienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkomnoruyeckre cucreMbl (3kocuctemsbl). [lonstne 006 3KkocucTeMe U OUOreOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PpPEIYLCHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUM B HdKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OMomacca,
OPOAYKIHMs. ODKOJOTHYECKHE MUPAMUAbL: TMPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpET YIS, pa3suTre. CyKieccusi.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonornyeckoe u
XO03sICTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHKIUH. OCOOEHHOCTH OMOcdepbl Kak riI00albHONM IKOCHCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emin. AHTpOIIOTeHHBIE U3MeHEHUs B Onocdepe. [mobdanpHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHuE IpUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PaLlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECYpcaMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IbIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «llumessie nenu», «buorneHos: coctaB u cTpykTypa», «IIpupoaHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«JKOCcHCTEMa MIMPOKOJIIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOWHOrO Jjeca», «bHoneHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOTeHHBIE BO3ACHUCTBUS Ha TMPUPOAYY,
«BaxHeiilme MCTOYHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimmias
cocrassitoas ouocheps», «DakTopsl nerpaganuu nousy, «I[lapHukoBeIil 3ppexT», «DakTopsl
PaaMOaKTUBHOTO 3arps3HeHus1 Onocdepsn», «O0mmas cTtpykrypa ouochepsn», «Pacpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepona B OGuocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MOJIENIb-aIIIIINKALHS «Tunnyasie OHOLIEHO3BI», repOapuit
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buoneHos», «BpeguTenn — BakHEHIIHMX
CENIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUl ¥  KUBOTHBIX,
IIPUHAUIEKALINE K Pa3HBIM AKOJIOTMUECKUM Ipynnam ogHoro Buaa, KpacHas kaura Poccuiickoit
®Denepatiu, U300paKeHUST OXPAHIEMbIX BUJIOB PACTEHUM U dKUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBmuBarlOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYalOIIMMHUCS IPOTPaMM CPEAHEro oO1ero o0pa3oBaHus: TUYHOCTHBIM, METAPEAMETHBIM U
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS mpeamMera «buoJIOTHS BBIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Tpa)kIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEIIEHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHUIO OHOJOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOICTBOBATHCS B
CBOEM  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIUMH  CHUCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIM4YME SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LIENIU ¥ CTPOUTH )KU3HECHHBIC TUIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Npenmera «buojorus» HOCTHraloTcs B €AMHCTBE
yueOHOW M BOCIUTATENbHOM JEATEIbHOCTU B COOTBETCTBUU C TPAAMLIMOHHBIMU POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U J1yXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe MpaBWJIaMH M HOPMaMHU HOBEJEHHMS U CHOCOOCTBYIOT IpoOLECCaM CaMOIIO3HAHMS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WULMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TPyJda U CTAapIIEMY IOKOJEHHUIO, B3aUMHOTO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEQUI0O W  TpaJulusaM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» TOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYHYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHMEHTallui, MO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA AEATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaroImlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHAa POCCUIICKOro 00I1IeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOM NI€ATEIbHOCTH MPHU CO3JIaHUHN YU€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX KCIIEPUMEHTOB;

CHOCOOHOCTh  OTpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBAaTh B  CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBYS JIOJCH ¢ pa3sHBIMU yOSXKIEHUSAMHU, KYIbTYPHBIMHA [IEHHOCTSMU U COIUATBHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M HCCIEIOBATEIbCKUX 3aJad, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COIECPIKAHMS,;



TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mnepea PoauHol, ropaoctu 3a cBOil Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MaMSITHUKAM TPUPOJIBI,
JocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAaHOBIIEHME M pa3BUTHE
OHMOJI0TUY, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTH K CITy)KEHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HApPO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOT0 TOBEJCHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS LIEHHOCTEH CEeMEWHOM XKH3HU B COOTBETCTBHH C TPAIUIMSIMH HapOJ0B
Poccuu;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH,

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl 310pPOBbS H
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

MOHUMaHWE W pealn3alis 3I0pOBOro U 0e30MacHOro 00pasa >KU3HU (3I0pOBOE MUTAHUE,
coOrofieHre TUTHEHUYECKUX TMPaBWJI U HOPM, COalaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXa,
perynspHas (Qu3WYecKas aKTHUBHOCTb), OEPEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU NPAaBWJI UHAMBUAYAIBHOTO U KOJJIEKTUBHOIO 0O€301acHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEONEHUS ATKOTOJIA,
HAapKOTUKOB, KYpEeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JII00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLMAbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
NESITEIbHOCTD;

MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaTbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHMIO HA MPOTSHKEHUHU BCei
KHU3HU;



7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

OCO3HAHME TTI00AIBHOTO XapaKTepa KOJIOTMYECKHX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMbIe TIPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpPU pEIIEHUuH MpoOsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOII0AEHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, NPHUHOCAIIMUX BpEI OKPYKAIOLICH IPUPOJHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBHUS MPEeANPUHUMAEMbIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, SKOJOTUYECKOH KYIbTYpBI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHME SI3BIKOBOW M UUTATEIBCKOW KYJIbTYPHI KaKk CPEJCTBA B3aMMOICHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HayYHOT'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaroleM
MHUpe KaK O EIWHCTBE NPUPOABI, YeJIOBEeKa W oOmecTtBa, B TMO3HAHWU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXPAaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHuUs
HOBOT'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOIMM, CIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJIOTMYECKMX 3HAHMH B LIEJISIX MOBBIMICHUS OO0IIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOH 4YacTH ()YHKIMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHHUS, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIMUXCS MAHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS ULl pEIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIbCKYIO JeSTEIbHOCTh UHANBHUIYaTbHO U B T'PYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 6I/IOJIOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
OTPEOHOCTSAMM.

METANIPEIAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3ysbTaThl OCBOEHHs ydyeOHOro mnpeamera «BHOJOrHs» BKIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYArOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPrus,
SBJICHHE, IPOILECC, CHCTEeMa, HAayuHbId (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEAOBAaHUE, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHX), YHUBEpCAJIbHBIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YyYaroluxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIC y4YeOHBIC NEHCTBHSI B IIO3HABATEILHOW U
COLIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOGHMs MPOrpaMMbl CpeIHEro oOIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaJIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTepPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3H C APYTUMH MOHATUSAMM);

ONpEACIATh LEIN JAEATEIbHOCTH, 3ajaBas INapamMeTpbl U KPUTEPUM HX JOCTHKEHMUS,
COOTHOCHTD PE3YyJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JEIyKTHBHbIE, IO aHAJOTHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

PUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHMBATh PUCKU MOCIEICTBUN AEATENIBHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBbIKAMHU Yy4€OHO-HCCIEI0BATENbCKON U MPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspelieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelIeHNs TPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMUHbIX METOOB IT03HAHUS;



HCIIOJIb30BaTh PAa3MuYHbIE BHUBI JACITEIbHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TpPHU
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIIIJICHHS, BIaJ€Th HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7a4ud B OOpa30BaTEIbHON NEATEIHHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BbIABUIaTh
rUnore3y €€ pelieHusl, HaxOOuTh AapryMEHThl JUIsl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIM3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBJISATh LEJICHAIIPABIICHHBIM MOMCK IEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMETh TMEpPEHOCUTHh 3HAaHUS B  [O3HABATEIbHYI0O U  MPAKTUYECKYID  001acTu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPHUTHHAIBHBIC TOAXOIbl M PELICHHS, CTABHUTH
po0JIeMBl U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATLCSA B PA3IUYHBIX MCTOYHMKAaX HH(OpManuu (TEKCcTe yuyeOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JHUTepaTrype, OMOJOTHYECKUX CIOBapsAX U CIHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pPa3lIWYHbIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, He0OXOIUMOH J1JIs1 BHITIOJIHEHHS YUEOHBIX 33]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpPEACTABIECHUS OHOJOTUUYECKOU
uH(popmManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTOe);

UCTOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYECKOMH
uHpopManrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dbopmyrel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISITHOCTH;

BJaJCTh HABBIKAMU pACIO3HABAaHUS M 3alMThl WHpOpMaNMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIMM BO BCEX cepax *KU3HHM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHS OTHOCUTENIbHO BBIMOJHEHMsI Mpe/iaraeMoi 3aJadyd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTb MO3ULIUHI APYTUX YUaCTHUKOB JHAJIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpElICTBA OOLICHMs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MEPErOBOPHI;



BJIAJETh PA3JIUYHBIMHU CIIOCOOAMHU OOIIEHHS U B3aUMOJEHCTBMS, MOHMMATh HAMEPEHUs
JPYruX JOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOSCEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBUIYaJIbHONH pabOTHI IpU
peleHny OMOIOrnYecKoi MpodsieMbl, 0OOCHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PaclpenciiATh pOJd € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOI'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTYalHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABIECHUS NpPoOJEeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHUIO K >KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3JI0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTh COOCTBEHHBIE 33/Ja4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupsTh paMK1 yueOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUU, TOCTOSITHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HaBBIKAMU [10O3HABATEIbHON pe(UIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTEJIBHBIX MIPOLECCOB, UX PE3YJITATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCun
JUISL OLIGHKU CUTYalllH, BHIOOPA BEPHOTO PEIICHMS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTaTOB IEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TO3HUIMU JIPYTOro YeJloBeKa.

INNPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHsble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAOT creruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HaHMS, YMEHUS U
CHocoOBbl JIEMCTBUH TI0O OCBOCHHMIO, WHTEpPIpPETAllMM W IPeoOpa3OBaHUIO 3HAHUM, BHJIBI
JESTEIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 rojam 00yueHHs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/I€ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
OopraHusM, Merabonu3sM (0OOMeH BeIeCcTB M IpEeBpalleHHe HHEpPruu), TIOMeocTas
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTb OHOJOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHasi, MyTallMOHHas,
LEHTpaJibHas JI0TMa MOJeKyJsipHOW Ouosnorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o neHTpax MHOIooOpasusi U MPOMCXOXKACHUS KyIbTYpHbIX pacTenuid H. U.
BaswuiioBa), onpenensars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHME BJa/IeTh METOJAaMH HAay4yHOTO I[O3HaHUs B OWOJIOrHU: HAOJIIOJEHHE W ONHUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJIOTMYECKOro
DKCIIEPUMEHTA, BBIJBWKCHHE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE NOJNYyYEHHBIX PpEe3yJlbTAaTOB, HCIIOJB30BAHHBIX HAYUYHBIX MOHSITHM,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/BI HA OCHOBAaHUY NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEILECTB U
IpeBpalleHys] SHEPrUu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OIUIOJAOTBOPEHUS, PA3MHOKEHUS, UHAUBUIYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUS Ui OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SBJICHUH, 1151 IPUHATHS IPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOLUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaIOWIEH NPUPONHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHONOTMH M OMOTEXHOJIOTHH JUIsl parMoHaIbHOTO
IIPUPOJONOJIB30BAHUS;



YMEHHME pelllaTh »JJIEMEHTapHble TE€HEeTHYEeCKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIUBaHKE, CIETUICHHOE HACJIEI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUTHOTO CKPEITUBAHUS
JUTSL TIpE/ICKa3aHus HACleI0BAHUS PU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJIHATH JTAOOPAaTOpHbIE M IpaKTHUecKue paboThl, coOII0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH MH(OPMAIHIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CPEICTBa
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBbIE MaTEePHUalIbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHBMEHHBIE W YCTHBIE COOOIICHHS, 0000IIas
OMOJOTHYECKYI0 HMH(POPMAIUI0 W3 HECKOJBKUX HMCTOYHHKOB, TPAMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmapat OHOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUH O MECT€ W POJM OWOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouonoruu, GyHKIMOHAITBHON rPaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJICPKAHKIE OMOIIOTUYECKUX TEPMUHOB M ITOHSTHI: BUJI, TTOMYJISIIIHS,
reHoOoHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) HSBOJIONUHU, MPUCIOCOOIEHHOCTD
OpraHW3MOB, BHUJ000pa3oOBaHWE, JKOJOTHYecKHe (AKTOPhl, HSKOCUCTEMa, TMPOAYICHTHI,
KOHCYMEHTBI, PEAYLIEHTHI, IIEMU MUTAaHUs, IKOJIOTHYECKas MupaMuia, OnoreomeHos, ouocdepa;

YMEHHE W3JIaraTh OwWoyormueckue Teopuu (dBomonuoHHas teopuss Y. JlapsuHa,
CUHTETHYECKasl TeOPHs IBOJIIOIINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbliiieBoro cxoactea K. M.
bopa, uepenoBaHus rIaBHBIX HampaBieHuid u myted sBomroruu A. H. CeBeproBa, ydeHHs O
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

YMEHHE BJIQJICTh METOJAAMH HAayYHOTO IMO3HAHUS B OWOJIOTHU: HAOIIOJCHUE W OTHMCAHUC
JKUBBIX CHCTEM, IMIPOLIECCOB U SIBICHMI, OpraHu3alus ¥ TPOBEAEHHE OHOJIOTHYECKOTrO
DKCMIEPUMEHTA, BBIIBI)KEHHUE THIOTE3bl, BBISIBICHHE 3aBUCHMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSICHCHHWE TIOJMYyYSHHBIX PE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TTOHSATHH,
TEOpHUH U 3aKOHOB, YMEHHE JICJIaTh BHIBOJIBI HA OCHOBAHUH TIOJTYICHHBIX PE3YIIbTATOB;

YMEHHE BBIICTATH CYIIECTBEHHBIE IPU3HAKUA CTPOCHHSI OMOJOTUYECKIX O0BEKTOB: BUJIOB,
MOMYJSIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACJCJCTBEHHOW  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHJI000pa30BaHUs, MPHUCIIOCOOTICHHOCTH OPTaHW3MOB, JICHCTBHUS DKOJIOTHYECKUX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIMIECTB M MOTOKA YHEPTHH B 3KOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB W OMOr€OXMMHYECKUX IIHUKIOB B
o6uocdepe;

YMEHHE TPUMEHSTH IOJTYYCHHbBIC 3HAHUS JJI OOBSCHEHUS OMOJOTUYECKHX IPOIECCOB H
SIBIICHUH, 1711 IPUHATUS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENIbI0 O0eCTIeueHus
0€30MacCHOCTH CBOETO 3JIOPOBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paIoHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIeMEHTAapHbIe OMOJOTHYECKHE 3a/Ja4yd, COCTABJISITh CXEMBI MEpeHOca
BEIIIECTB U SHEPTUH B IKOCHCTEMax (IIeMU MUTaHUA);



YMEHHE BBIIIOJHATH JTA0OpAaTOPHBIE M NPaKTHYecKue paboThl, COOIIONATH MpaBHia MPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKU OLICHUBATH W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHaibl), paccMaTpUBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(GOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INIAHUPOBAHHUE 10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 broorus kax nayka 2 0 05 https://m.edsoo.ru/7f41c292
bubmuoreka [{OK
2 JKvBBIE cHCTEMBI M X OpraHu3aIus 2 0 0 https://m.edsoo.ru/7f416292
. bubnnorexa [IOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 19 0 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 KuznenesrenbHOCTb KJIETKU 11 0 0 https://m.edsoo.ru/7f41c292
PazmHOXeHME 1 MHIUBUYAIBHOE PA3BUTHE bubmuoreka [IOK
5 10 0 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 13 0 15 bu6nmorexa LIOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 9 0 0 bubmmnoreka HOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
bu6mmoteka IIOK
8 Pesepsiioe Bpens 2 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 4



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

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS 18 0 L https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHE KU3HU Ha 13 0 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia ! 0 L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa U HKOJIOTHYECKUE CHCTEMBI 20 0 0 https://m.edsoo.ru/7fA1ecTA
bu6nmorexa LIOK
144 + P +4
5 TOTOBOE IMOBTOpeHUe+ Pe3epBHOE BpeMs 6 0 0 https://m.edsoo.ru/7fA16c74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 2.5



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

10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka KonTpoabubl  IIpakTuyeckue A p
Bcero u3ydyeHusi  obOpa3oBaTejbHbIE
e padoThlI padoTshI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast paborta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0 0.5 bubmorexa LHOK
P ' 06.09.2023  https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buosiornyeckue cucremsl, MpoLECcChl 1 0 0 bubnuorexa [JOK
U X U3Y4YEHHUE 13.09.2023  https://m.eds00.ru/863e6564
CgoiicTBa OMOCHUCTEM U UX Eub 1OK
UOJINOTEeKA
4 pazHooOpa3ue. YPOBHH OpraHU3aIuN 1 0 0 13.09.2023 https://m.edsoo.ru/863¢6564
OouocucTem.
5 XuMuuyeckui coctaB KiIeTku. Bona u 1 0 0 bubmuorexa [JOK
MUHEpPAJIbHBIE COU 20.09.2023 = https://m.eds00.ru/863e674e
bu6mmoreka [IOK
0 Bema. Cocras n crpoetine Genkos 1 0 0 20.10.2023 = https://m.edso0o.ru/863e6b72
bu6mmorexa [IOK
7 Buonornyeckue ¢pyHkunuu 6e1KoB 1 0 0 27.10.2023 httos://m.edsoo.ru/863e6564
®epMeHThl — OMOJIOTHYECKHE
3 Katanuzaropsl. JlabopaTtopHast 1 0 05 bubnnorexa [JOK
pabota Ne 1 «/3ydenue ' 27.09.2023  https://m.edsoo.ru/863e6b72

KaTaIUTHYECKON aKTUBHOCTHU



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

(dbepMEeHTOB (Ha TpUMEpe aMIIIa3bl

NI KaTaJ’IaSBI)»

9 VIICBOLLL 0 bu6mmoreka [IOK

. 04.10.2023  https://m.eds00.ru/863e6870
bu6mmoreka [IOK

10 et 0 04.10.2023 https://m.eds00.ru/863e6870
bu6mmoreka [IOK

1 HyIIeHHOBbIE KHCIOTE. 0 11.10.2023  https://m.eds00.ru/863e6d5¢c
AT® u gpyrue opranudeckue bubnuorexa [JOK

12 COEMHEHUS KIIETKU. 0 11.10.2023 https://m.eds00.ru/863e6564
LuTosorus —Hayka o KJIETKeE. BuG 10K

nOJIMOTEeKA
13 Wcropus u metoas! nu3ydyeHus 0 18.10.2023 https://m.edsoo.ru/863e6564
KIICTKH.

bubmuorexa [JOK

14 Knerounas teopus 0 18.10.2023 https://m.edsoo.ru/863e6564
Krerka kak 11eJ10cTHas XHBas bu6mmoreka [JOK

15 cucTeMa. 0 25.10.2023 https://m.eds00.ru/863e6564
16 THUIBI KIIEKOK: yKapuOTHYECKas U 0 bubnuoreka [IOK

IIPOKAPUOTHYECKAS 25.10.2023 @ https://m.eds00.ru/863e6e88
17 [ToBepXHOCTHBIE C TYPBI KJIIETOK 0 bubmorexa HOK

P TPYRYP ’ 08.11.2023  https://m.edso00.ru/863e6564
N bubnuorexa [JOK

18 [{uTorurazma u e€ opraHou bl 0 08.11.2023 httns://m.edsoo.ru/863e6564
HememOpaHHbBIe OpraHOHIBI KIIETOK. bubnmoreka [JOK

19 Brrouenust 0 15.11.2023 https://m.edso00.ru/863e6564
. bubnmnoreka [JOK

20 SAnpo —perynsTOpHBIN LHEHTpP KIETKH. 0 15.11.2023 httos://m.edsoo.ru/863e6564
21 CtpoeHue 3yKapuoTUYECKOM KIIETKH. 0.5 22.11.2023  bubmmoteka LJOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6564
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https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

JlaboparopHuas pabota Ne 2
«M3yueHne CTpOCHHUS KIIETOK
pacTeHui, )KUBOTHBIX, TPHOOB U
OakTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKpPOIpEnapaTax u ux
OIHUCaHHE»

0O000mesne TeMbl «XUMAYECKUNA

https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

bubmuorexa [JOK

22 22.11.2023
COCTaB U CTPOCHUE KIIETKHU» https://m.eds00.ru/863e6564
93 «XUMHUYECKAN COCTAB U CTPOCHUE 99.11.2023
KJIETKH» TecTupoBaHue.
bubmuorexa [JOK
24 O6ueH BEMIecTs WK METaGOMISM 29.11.2023  https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
23 orociTes. 06.12.2023  https://m.edso00.ru/863e7c98
26 XemocuHTe3 06.12.2023  https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
27 DHepreTudyeckuii 0OMeH B KJIETKE 13.12.2023 https://m.edsoo.ru/863e7aae
28 KucnoponHoe okucieHue uim 13.12.2023 bubnuoreka [IOK
KJIETOYHOE AbIXaHHe https://m.edsoo.ru/863e7aae
29 I'enetnueckas nadopmarnus. JTHK 20.12.2023
TpaHckpunuus-MaTpUIHbIA CUHTE3 bubnuoreka [IOK
30 PHK 20.12.2023 https://m.eds00.ru/863e796e
31 Buocunres 6enka —TpaHCcIaus. 97122023 bubnnoreka [JOK
Peakuus MarpuyHOro cuHTE3a https://m.edso00.ru/863e796e
32 Hexnerounsie hopmbl KU3HH — 97122023 bubnuotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
33 Borne3nu, BEI3BIBaEMbIE BUPYCAMH. 10.01.2024 bubmmorexa [OK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6ff0
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O00011IEHIE TT0 TEME

4 0
3 «Ku3HeneareIbHOCTE KIIETKH 10.01.2024
JKu3HeHHbIN UK KIeTKU. [lenenue
0 https://m.edso00.ru/863e81b6
35 KJIETKU. MUTO3 17.01.2024 PS.IM.EC500.ILEER8
36 Jenenne kneTku. MuTos 0 17.01.2024  https://m.edsoo.ru/863e81b6
37 ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB 0 bubmmorexa [JOK
PMBLD P 24.01.2024  https://m.eds0o.ru/863e831e
. . bubmuorexa [JOK
38 Meitos. Crapm Meiosa 0 24.01.2024 = https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OMI010TBOPEHHE.
39 Jlaboparopnas pabota Ne 4 05 bubnunoreka [JOK
«3y4yeHne cTpoeHuUs MOJIOBBIX ' 31.01.2024  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
["ameTorenes-nporiecc 00pa3oBaHUs bubnnorexka [JOK
40 ITOJIOBBIX KJIETOK. 0 31.01.2024 https://m.eds00.ru/863e81b6
NuauBunyanbHOE pa3BUTHE
bu6mmoreka [IOK
41 OpraHU3MOB- OHTOI'€HE3 0 07.02.2024 https://m.edsoo.ru/8638436
bu6mmoreka [IOK
42 [TocTamMOpHoOHaNbHOE pa3BUTHE 0 07.02.2024 httos://m.edsoo.ru/8638436
Poct u pazButHe pacTeHui. Eu6 LIOK
nOJIHOTEeKA
43 OHTOreHe3 IBETKOBOTO PaCTEHHS. 0 14.02.2024 httos://m.edsoo.ru/8638436
0O000menne TeMsl «Pa3MHOXKEHNE 1 B OK
44 WHAUBUAYAJIbHOE pa3BUTHE 0 14.02.2024 nomorexa L

OpTraHnu3MOB»

https://m.edso00.ru/863e8878



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8878

IIpenmer u 3a/1a4v FTEHETUKH.

bubmuoreka [JOK

4 Hcropust pa3BUTUS TEHETHKH 0 21.02.2024 https://m.eds00.ru/863e8878
3aKOHOMEPHOCTH HACIEAOBaHUS

46 npu3HaKoB. MoHOTHOpUAHOE 0 bubmmorexa [JOK

21.02.2024  https://m.eds00.ru/863e8878

CKpEIUBaHHUE.

UrHOpUIHOE CKpelrBaHue. 3aKOH
47 §e3aBI/II():I/Ii[/Ioro Hafn:;[OBaHHﬂ 0 Bubmaorexa ITOK

28.02.2024  https://m.edso0.ru/863e89a4

MPU3HAKOB

CuernieHHOe HaClleJJOBaHHE

npu3HakoB. JlaboparopHas paboTa

48 Ne 5 «M3yuenue pe3ynbraToB 05 bubnuoreka [IOK
MOHOTHOPHUIHOTO M TUTHOPUTHOTO 28.02.2024 | https://m.edso0.ru/863e8c60
CKpEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTax»

49 I'enetuka mona. HacinegoBanue 0 bu6mmoreka [JOK
MPU3HAKOB, CLIETNIEHHBIX C MOJIOM 06.03.2024 | https://m.edsoo.ru/863e8c60
N3menuuBocts. HenacnenctBeHnHast
M3MEeHYUBOCTh. JlabopaTopHas

50 pabota Ne 6. 3yuenue 05 bubnnoreka [JOK
MOIU(PUKAITIOHHON U3MEHYUBOCTH, 06.03.2024  https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»

HacnencrBennass "3MEHYHBOCTb.

51 JlaGopatopHas pabora Ne 7. 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po3oQpuiisl Ha ' 13.03.2024  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»

59 MyTanroHHas U3MEHYUBOCTb, 0 13.06.2024 bu6mmoreka [IOK

MyTareHHble (aKTOpbI

https://m.edsoo.ru/863e8efe
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BHe;mepHa;I HaCICACTBCHHOCTh U

bubmuoreka [JOK

53 W3MEHYUBOCTb. 20.03.2024 https://m.eds00.ru/863e8efe
54 I"'eneTnka yeaoBeka bubmmorexa [IOK
20.03.2024 | https://m.eds00.ru/863e8d78
HacnencrBennsie 3a001eBaHus bubmuorexa [JOK
55 .04.
JeloBeKa 03.04.2024 https://m.edso0.ru/863e8d78
[IpuHnMIBE 3M10pOBOTO 0Opa3a
KU3HU. /[narnocTtuka, bu6mmorexa [IOK
56 03.04.2024
npo(UITaAKTHUKA U JICUCHHE https://m.eds00.ru/863e8d78
TeHETHYECKHUX 3a001eBaHUI
O0001enwe 1Mo TEME
57 «HacnencTBeHHOCTE U bubmmorexa LHOK
g 10.04.2024  https://m.eds00.ru/863e9214
W3MEHYMBOCTH OPTaHU3MOBY
58 Cenexnys Kak HayKa U IIPOLIECC bubmorexa [IOK
t yE pott 10.04.2024  https://m.edso0o.ru/863e9214
I'eneTrika — Hayka o bubnnorexka [JOK
59 .04.
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU 17.04.2024 https://m.edsoo.ru/863e9214
VYuenne H.M BaBunosa o neHtpax BuG 1OK
nOIMoTeEKa
60 MIPOMCXOXKIACHUS U MHv0r006pasI/Is[ 17.04.2024 https://m.edsoo.ru/863¢9214
KYJIBTYPHBIX PACTCHUH.
61 MCTOI[I)IVI/I IIOCTYIKEHUS CEJIEKIINNA 94.04.2024 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
62 buorexHonorus, kak oTpacib bubnuoreka [IOK
MIPOU3BOJICTBA 24.04.2024 | https://m.edso0.ru/863e9214
bu6mmorexa [IOK
63 Kn
CTORHAA MIDKCHEPHA 08.05.2024  https://m.eds00.ru/863e86f2
64 K toHupoBaHHe 08.05.2024  Prommorexa [JOK

https://m.edso00.ru/863e9336
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bubmuorexa [JOK

65 '™MO 1 15052024 https://m.eds00.ru/863e9336

O06o0maromuii ypok Io Teme
bubmuorexa [JOK

66 «Cenexuust opraHu3MoB. OCHOBBI 1 15.05.2024 https://m.eds00.ru/86369336
OHMOTEXHOJIOTHHY

67 PY O6o6menune mo kypcy: O6mas 1 99 05.2024
ounosorus

68 PY O06o0menue no kypcy: Obuias 1 99 05.2024
ounosorus

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KIIACC

N KosaunuecTBo yacoB DJIeKTPOHHbIE
0/ Tema ypoxa Koutpons  Ilpaxkrtu Hara uudposbie
u Bcero  mble yeckmne H3y4eHust o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl
1 [Ipennocsliku BOSHUKHOBEHHS 3BOJIIOLIMOHHON 1 0 0 06.09.2023 bubnuoreka [JOK
TEOPHH €€ MECTO B OMOJIOTHH https://m.edso00.ru/863ea20e
5 Uctopus pazsutus Hpe,ZLCTaBJ'IeHI/II/I"O6 1 0 0 06.09.2023 bubnnoreka [JOK
3BOJIIOLUU. DBOJIIOLMSA U METO/IbI €€ U3yUEHUS https://m.edso0.ru/863e9570
3 CBuIeTENbCTBA SBOIOINH: MOJIEKYJISPHO - 1 0 0 13.09.2023
OMOXMMHYECKHE
4 CBUIETETHCTBA YBOJIOIIH: 1 0 0 13.09.2023
MAJICOHTOJIOTHIECKUE
5 CBuIeTENHCTBA IBOIOLMH: SMOPHOIOTHYECKHE 0 0 20.09.2023
6 OBomonnonHas teopust Y.JlapsuHa 0 0 20.10.2023
JIBr>Ky11MEe CUITbI 3BOJIOLMH BUAOB 10 JlapBuny 0 0 27.10.2023
Cunreruueckas teopus sBontonuu(CTC) u eé bubmuorexa [JOK
8 HIOJIOKCHUSI L 0 0 21.09.2023 https://m.edso0.ru/863e9570
bubnmorexa LIOK
o MipooBooLHi. 1 0 0 04.10.2023 https://m.edso0.ru/863e9cle
[Momynsmus Kak dIeMEeHTapHasi eTUHUIA BUIA U
10 sBomtornu. JlabopatopHas pabora Ne 1 1 0 05 04.10.2023 bubmmoreka [JOK
«CpaBHEHHE BUJIOB 110 MOP(HOIIOTUYECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO»
1 JIBroky1ue cuibl (3JieMeHTapHbIE (PAKTOPHI) 1 0 0 11.10.2023 bu6muoreka [JOK

9BOJIIOIIMA BUIOB B IIPUPOJAC

https://m.edso0.ru/863e9da4
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12 [omynsaumoHHbIE BOJHBL, Ipeii] reHoB 0 11.10.2023
N bu6nmoreka [IOK
13 EcrecTBenHsblIit 0T0O0p 1 €ro Gopmbl 0 18.10.2023 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOTIONUH: TIPUCITOCOOICHHOCTh
14 OpraHu3MOB ¥ BHI000pa3oBanue. JlabopaTtopHas 05 18.10.2023 bubnmnoreka HOK
pabota Ne 2 «Onucanue MpucrocodIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCUTEILHOTO XapaKTepar»
15 Bun u Bumoo6pazopanue. Kpurepun Buaa. 0 25.10.2023
bubnuoreka [{OK
16 Hanpapnenust u myTu MaKpO3BOIIOIHH 0 25.10.2023 https://m.edsoo.ru/863e9c e
17 HeobOpaTtumocTs 3BOJTFOIIUN 08.11.2023
18 O06o061IeHne TeMBI «DBOJIIOIIMOHHAS OUOJIOTHSD 08.11.2023
19 Uctopus %apoxcz[eHmI KU3HU Ha 3emiie u 0 15.11.2023
METO/IbI €€ U3Y4EHUS
bu6mmoteka IIOK
20 ['unoTte3sl MPOUCXOKACHUS )KU3HU Ha 3emiie 0 15.11.2023 https://m.edsoo.ru/863ea5a6
21 Pa3BI/ITI/Ici )KI/ISHI/IVHa 3emuie n0v3paM Y TIEPUOJIAM. 0 99 11.2023 bubmuoreka [IOK
Karapxeii, Apxeii, mpoTepo3oii https://m.edsoo.ru/863eatbe
22 PaszBuTHe )KM3HU B MO3IHEM AJIE030€ 0 22.11.2023
23 PazButue xu3HM B Me3030€ 0 29.11.2023
24 PazButHe xu3HU B KaifHO30€ 0 29.11.2023
OCHOBHBIE 3TaIlbl BOTIOIUU PACTUTEIHLHOTO U
o5 XKHUBOTHOTO Mupa. [IpakTrueckas pabota Ngvl 05 06.12.2023 bubmuortexa [IOK
«3y4eHne NCKONAaeMbIX OCTaTKOB PACTEHUHN U https://m.edsoo.ru/863ea8hc
JKUBOTHBIX B KOJUTCKITHSIX)
bu6nunorexa LIOK
26 CoBpeMeHHast CHCTeMa OPTaHNYeCKOTo MUPa 0 06.12.2023 https://m.edsoo.ru/863ead8e
27 DBOJIOIKS YeTIOBEKa (aHTPOIIOTEHE3) 0 13.12.2023 bubnmnorexa [JOK



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
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
bubnunoreka LIOK

28 JBwxkymme cuiibl (pakTopsl) aHTPOIIOTCHE3a 0 13.12.2023 https://m.edsoo.ru/863eaddd
29 OCHOBHBIE CTaJIUX DBOIIOLIMA YEJIOBEKA 0 20.12.2023
30 YenoBeueckue pacsl U IPUPOIHBIC alallTal[uU 0 20.12.2023 bubnmnoreka HOK
YeJI0BeKa https://m.edsoo.ru/863eaea?2
31 0O0001mmenue 1mo teMe «BO3HUKHOBEHHUE U 0 97 12.2023
pa3BUTHE )KU3HHU HA 3eMIie»
39 DKOJIOTHS KaK HayKa. 3aJauu U pa3/ieibl 0 97 12.2023
9KOJIOTHH.
bubnunoreka LIOK
33 . .OL
Cpenet oburaiis 0 10.01.2024 https://m.edsoo.ru/863eafec
34 Dkonorudeckue GpakTopsl 0 10.01.2024
Aobuotnyeckue dakTopsl. Jlaboparopras padboTa
Ne 3. «Mopdonoruueckre 0cOOEHHOCTH 5ub OK
35 pacTeHMi U3 pa3HbIX MECT OOUTAHUY. 0.5 17.01.2024 nomorexa L
https://m.edsoo.ru/863eb10e
JlaGopaTtopHnast pabota Ne 4. «BnusiHue cBeta Ha
POCT ¥ pa3BUTHE YEPEHKOB KOJICYCa»
bubnmorexa LIOK
36 buoTtnueckue haxkTopsl 0 17.01.2024 https://m.edsoo.ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTUKHU TOMYIISALINH.
37 [TpakTueckas padota Ne 2 «Iloacuér mnotHocTH 0.5 24.01.2024
MONYJISIMANA pa3HBIX BUAOB PACTEHUIN
38 O606menue mo Teme «OpraHu3mMbl U 0 94.01.2024
OKpYKaroIas cpenia»
but6mmorekxa [IOK
39 Coo0riecTBa OpraHu3MOB — OHOIIEHO3 0 31.01.2024 https://m.edsoo.ru/863ebA46a
40 DKOJOTUYECKHUE CHUCTEMBI (SKOCUCTEMBI) 0 31.01.2024 bubmuoreka [IOK
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KpyroBopor BelecTs 1 NOTOK SHEPTUU B

https://m.edsoo.ru/863eb46a

41 1 0 0 07.02.2024
IKOCHCTEME
42 ITumieBsle nemnu u cetu 1 0 0 07.02.2024
OCHOBHBIE TIOKA3aTEeIH YIKOCUCTEMBI. Eus 10K
. noIMoTeKa
43 Dxosiorndeckue nupamuapl. CBoMCTBa 1 0 0 14.02.2024 https://m.edsoo.ru/863eb5fa
skocucteM. CyKreccus
44 [Ipupoanslie 3xocucTEMBI 1 0 0 14.02.2024
45 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 0 0 21.02.2024
bruopazHoobpasue kak GakTop yCTOMUYUBOCTH bubmmoreka [JOK
16 OHOCHCTEMBI. 1 0 0 21.02.2024 https://m.edsoo.ru/863ebb5e
buocdepa — rimobdanpHas 3KocHcTeMa 3eMITH.
47 1 0 0 28.02.2024
VYuenue B.U. Bepuanckoro o 6uocdepe
bubnuoreka [{OK
4 .02.
8 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOC(ephI 1 0 0 28.02.2024 https://m.edsoo.ru/863ebd16
49 3oHanbHOCTH Ouochepsl. OcHOBHbBIE GMOMBI 1 0 0 06.03.2024
CYIIIH.
50 YenoseuecTBO B 6uochepe 3emin 1 06.03.2024
51 ['moGanpHBIE SKONIOrHUECKHE TPOOIEMBI 1 13.03.2024
bubnmorexa LIOK
52 CocymecTBoBaHNE MPUPOABI U YEIOBEUECTBA 1 0 0 13.06.2024 https://m.edsoo.ru/863ebale
53 JocTixeHust B OMOJIOTUU M OXpaHa MPUPOJIBI 1 0 0 20.03.2024
54 OxpanHa BUIOB | MOMYJISIHI 1 0 0 20.03.2024
55 Oxpana 3K0CHCTEM 1 0 0 03.04.2024
56 buonornueckuit MOHUTOPUHT 1 0 0 03.04.2024
57 buonornyecknii MOHUTOPUHT 1 0 0 10.04.2024
58 O606menue Temsl «Coob1ecTBa u 1 0 0 10.04.2024



https://m.edsoo.ru/863eb46a
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OKOJOTHYCCKHUE CUCTCMBI»

Hrorosoe IIOBTOPCHHUHCE. Pemenne TecToBBIX

1 17.04.2024
59 3aganuil EI'D 0 04.20
60 I/ITOFOBf)e MOBTOpPEHUHE. PellieHne TeCTOBBIX 1 0 17.04.2024
saganui EI'D
61 I/ITOI‘OBf)e IIOBTOpEHMHE. PellleHre TecTOBbIX 1 0 24.04.2024
3aganuil EI'D
62 I/ITOFOBf)e MOBTOpPEHUHE. PellieHre TeCTOBbIX 1 0 24.04.2024
sagaguii EI'D
63 HTOFOBf)e MOBTOpPEHUHE. PellieHre TeCTOBbIX 1 0 08.05.2024
3aganuu EI'D
64 I/ITOI‘OBf)e IIOBTOpEHMHE. Pellienne TecToBbIX 1 0 08.05.2024
sagaguii EI'D
65 PB I/ITOUFOBOC MOBTOpPEHUHE. Perenne TecToBbIX 1 0 15.05.2024
3agaguii EI'D
66 PB I/ITOVFOBOG IIOBTOPEHUHE. PellleHre TeCTOBbIX 1 0 15.05.2024
3aganuul EI'D
67 P B.HT?FOBOG ITOBTOpEHMHE. Penienne TecToBbIX 1 0 99 05.2024
3agaguii EI'D
68 PB I/ITOVFOBOG IIOBTOPEHUHE. Pelllenne TeCTOBbIX 1 0 99 05.2024
3aganuul EI'D
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 2.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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buonorus 10 knacc, Iox penakiueit /1.K. bensiesan I'.M. Ipimmmiia/ Mocksa
"I[IpocBemenue” 2018
buonorus 11xknacc, Ilox penaknueii J{.K. bensesau I'.M. [dpmmimuiia/ MockBa

"IIpocemenne" 2020

METOJUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

[Hudporas nabopatopusi Mo OUOJIOTUU



