MHUHHUCTEPCTBO IMPOCBEHIEHHUSI POCCHUCKOW ®EJIEPALIMHA
Munncrepereo obpazosanus 1 Hayku CMoiaeHCKo# o6aacTi

Komurer no o6pazosaunio Agvunncrpauun MO "Cyonenckuii paiion"

MBOY Ilpuropckas CILL
PACCMOTPEHO COI'NTACOBAHO YTBEPXJEHO /
Ha 3ace/laHuy PyxoBoautens [HIMO yuuteneii }lupex'rp{: MBOX/ﬁ;;uropCKoﬁ CHI
ix 7L
TEarorHYecKoro coseTa eCTCCTBCIf"O ¥ ot Sy ( k Pk A _/ﬁoumoauea B.IL
wKIR /o [/

755[/[&1/ ~_Maxkoea E.H. /
[Tpotokon Ne | HPOTOKOJ{N&‘ 1 [Tpukaz Ne 301
ot «30» aBrycra 2024r. oT «29» aBrycra 2024r. ot «30» aBrycra 2024r.

PABOUASA MPOrPAMMA
(ID 4977241)

yuebHoro npeameTa «brnonoruvs. basoBbin ypoBeHb»

mutst ooyuaromuxcs 10 — 11 kmaccon

c. Mpuropckoe, 2024



NMOACHUNTEJIbHAA SAMNMNCKA

[Ipu pa3paboTke mporpamMmsbl M0 OMOJIOTUU TEOPETUUYECKYIO OCHOBY JUISl ONpPEEICHUS
MOAXO0M0B K (DOPMHUPOBAHHIO COACpKaHUA Yy4eOHOro mpeaMera «bHOIOTHS» COCTaBWIIH:
KoHienTyaibHbie osioxkeHuss PI'OC COO o B3auMo00OyCIOBIECHHOCTH 1I€JIEH, COJIepKAHUSI,
pe3ynbTaToB 00y4YeHHs U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IMOJOKEHUS 00
o0lUX MeNsIX W TMPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero oOmiero ob6pazoBanusi B Poccuiickoii ®enepanuu, a Takke TMOJOXKEHHUS O
cnerupuke Ouonoruu, €€ 3HAYCHUH B TIO3HAHUU >KUBOW TIPUPOABI M OOCCICUCHHH
CYLIECTBOBAHMS  4YesloBeueckoro oOmiectBa. CorjiacHO Ha3BaHHBIM  IOJIOXKECHHSM,
orpe/eneHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu JaéT TpeJCTaBlIeHHWE O LesAX, 00 o0miel crpaTeruu
oOy4eHMs, BOCIUTAHUS W Pa3BUTHA OOYYAIOMIMXCS CPEACTBAMH Y4YeOHOro TMpeaMeTa
«buonorusy», omnpenenser o0g3aTENbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpY,
pacnpenesnieHue Mo pa3fenaM U TeMaM, PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh U3YYECHUS
y4eOHOTO MaTepuajia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JTOTUKHU
00pa3oBaTeNbpHOTO MPOLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaroIIMXCs.

B mporpamMmMe 1o OWONOTHMH TaKXe YYUTBIBAIOTCA TPeOOBaHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAIPEAMETHBIM M TIPEAMETHBIM pe3yibTaTaM OO0ydeHUsS B (OPMHUPOBAHUHU
OCHOBHBIX  BUJIOB  y4eOHO-TIO3HABATEIHHOM  JACSATENBHOCTU/YYEOHBIX  JICUCTBUM
00y4Jaronuxcsi o OCBOCHHIO COJIepKaHUsI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uosnoruun (10—11 kmaccel, 0a30BbI YPOBEHb) peaIM30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B HW3yYeHWHW OWOJIOTHH, Onaromapss 4eMy B HEH MpOCMaTpHUBACTCS
HaIpaBJICHHOCTh HA pPAa3BUTHE 3HAHWM, CBSI3aHHBIX C (OPMHPOBAHWEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHS, IICHHOCTHBIX OPHUEHTAIMH JIMYHOCTH, IKOJOTHYECKOTO
MBIIUICHUS, TPEACTABICHUA O 3M0pOBOM 00pa3e XKU3HH U OEpeKHBIM OTHOIIEHUEM K
oKpykarouieid npupoaHoit cpene. [losTroMy Hapsiay ¢ u3ydeHHEM OOIIEOMOIOTHYECKUX
TEOPH, a TAK)KE 3HAHWU O CTPOCHUH KUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B MpOrpaMMe MO OWOJOTUU YACJICHO BHUMaHUE
UCIIOJIb30BAHUIO TIOJIyYCHHBIX 3HAHUN B MOBCEIHEBHOM KWU3HH ISl PEIICHUS TMPUKIATHBIX
3a/la4y, B TOM YHCIIe: MPOPUIAKTUKH HACIEICTBEHHBIX 3a00JIEBaHUM YEJIOBEKa, MEIUKO-
TF€HETUYECKOT0  KOHCYJbTUPOBAHUS, OOOCHOBAHMSI  3KOJOTMYECKH  LEIECO00pa3HOTo
MOBEACHUS B OKPYXAIOWIEW MNPUPOJHOM CpeAe, aHauv3a BIHSHUS XO3SUCTBEHHOMN
JeSTETLHOCTH Y€JI0BEKa HAa COCTOSTHUE MPUPOJIHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHUS K IPUKJIAHON HAMPABIEHHOCTH y4eOHOTO mnpeameTa «broaorusy mpoIuKTOBaHO
HEOOXOJIUMOCThIO O00O€CTICUeHHUsI YCJIOBUHN ISl pEelIeHUs OJHOM W3 aKTyallbHBIX 3aja4
IIKOJILHOTO OMOJIOTUYECKOTO 00pa3oBaHuUs, KOTopas IMpesanosnaraet (GpopMUpoOBaHUE Y
00yJaroIMXcsl CIIOCOOHOCTH aJanTUPOBATHCS K U3MCHCHHUSAM JUHAMUYHO Pa3BHBAIOIIECTOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero obmiero obpa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa
oOecrieunBaeT GOpMUPOBAHUE y OOYUYaIOIIMXCS MPEACTABICHUI O HAYYHOU KapTHUHE MUpa,
pacmmpsier © 0000IIaeT 3HAHWS O KUBOH TpuUpojae, €€ OTIUYUTCIBHBIX IPU3HAKAX —



YPOBHEBOW OpraHM3alMy U HSBOJIOLMM, CO3MAET YCIOBHS JUISA: MO3HAHHS 3aKOHOB JKMBOM
npuponbl, (popmupoBaHUS (PYHKIIMOHATHHOW TPAMOTHOCTH, HABBIKOB 370POBOTO U
0e3zonacHoro oOpa3a >KW3HHM, KOJIOIMYECKOTO MBIIIJIEHUS, [EHHOCTHOTO OTHOUIEHUS K
KUBOU MPUPOJE U YETIOBEKY.

Bonbmioe 3HaueHue OMONOTHS HMMEET TaKKe I PEUICHHs BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 33/a4 CpeJHEero ooOImero oOpa3oBaHMs, COLMATU3ALMU O0yYaIOUTUXCA.
N3yuyenue Ouonornu oOecneynBaeT ycJIOBUA s (HOPMHUPOBAHUS HMHTEIUIEKTYalIbHBIX,
KOMMYHUKAIIMOHHBIX W WH(GOPMAIIMOHHBIX  HABBIKOB, JCTETHYECKOH  KYJIBbTYpHI,
CIIOCOOCTBYET MHTETpAllMi OMOJIOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 JIPYTUX Y4eOHbIX
IpeIMeTOB, B YaCTHOCTH, (U3UKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOKEHUS O
npelHa3HayYeHUH ydeOHOoro mpeamera «buoorus» COCTaBWIM OCHOBY Ui ONpEACSICHUS
MOJIX0JIOB K OTOOPY U CTPYKTYPUPOBAHMIO €TI0 COACPIKAHUS, ITPEACTABICHHOIO B IPOrpaMMe
10 OMOJIOTHH.

Ot6op conepxanus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULHNA KyJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPBIM
oOy4Jaroniecs: JOJKHbI OCBOUTh 3HAHUA M YMEHUS, 3HaUMMBbIE JUIsl (POPMHUPOBAaHUS OOUIEH
KYJIBTYDPBI, ONPEAEIAIOINE aJCKBATHOE IOBEACHUE YEIOBEKA B OKPYXKAIOLIEH NPUPOLHON
cpene, BOcTpeOOBaHHbIE B MOBCEAHEBHON JKM3HM U IMPAKTHUECKOH JesTenbHOcTH. Ocoboe
MECTO B 3TOW CHCTEME 3HAHUM 3aHUMAIOT JIEMEHTHI COIEPKAHUS, KOTOPBIE CIIyKaT OCHOBOM
1t GOPMHUPOBAHUSA MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUpa U
LEHHOCTHBIX OPUEHTALUAX JUYHOCTH, CHOCOOCTBYIOIIUMX TIyMaHH3alMU OHOJIOTHYECKOIO
o0Opa3oBaHUs.

CrpyKTypupoBaHHE COAEpX aHUs Y4eOHOro Marepuaia B IporpaMMe Mo OHOJIOTHH
OCYILIECTBIICHO ¢ YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUM 00 OTIUYUTEIBHBIX
OCOOEHHOCTSIX JKMBOM TMPUPOABI, O €€ YpPOBHEBOM OpraHu3allid M 3BoJOUMUA. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHOro npeamera «bronorus» BbIEIEHbI CleAyONne
coaepxkareisibHble JIMHUU: «bronorus kak Hayka. MeToasl HAydHOro Io3HaHus», «Kierka
Kak Ouosiornyeckasi cucrema», «OpraHu3m Kak Ouonorumdeckas cucrema», «Cucrema u
MHOT000pa3re OpraHu4YecKoro MHUpa», «IBOJIOLHS KUBOH MNPUPOIB, «IKOCUCTEMBI U
MIPUCYIIUE UM 3aKOHOMEPHOCTI.

enbp uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIAJCHHUE
0Oy4arolMMUCS 3HAHUSMU O CTPYKTYPHO-()YHKIMOHAJILHOW OpraHuU3alliu >KMBBIX CHCTEM
pa3HOr0 paHra M MNpUOOpPETEHHWE YMEHHMM HCIONb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX
NEUCTBUN B OTHOILIEHUU OOBEKTOB KMBOM MPUPOJLI M PEHICHUS Pa3IUYHBIX XU3HEHHBIX
mpo0em.

JlocTmkenue 1enu u3ydeHust yuyeOHoro mpeamera «buosorus» Ha 6a30BOM ypOBHE
o0OecreunBaeTcs PeleHueM CICAYIOIUX 3a/1ay:

OCBOCHHME OOYYAIOUIMMHUCS CHCTEMbl 3HAHUW O OHUOJOTHYECKUX TEOpUSIX, YUCHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUIIAX, CIyXKalIMX OCHOBOM JJIsl (pOopMUpOBaHUs
IIPEACTABICHUM O €CTECTBEHHO-HAy4YHOM KApTHUHE MHpA, O METOAAX HAYYHOI'O IO3HAHMA,
CTPOEHHH, MHOI00Opa3uu U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO ypOBHS OpraHU3alluy,
BBIJIAIOLIUXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIEI0BaHUSAX B OUOIOTUY;



(dopMupoBaHue y 00y4yarouxcs Mo3HaBaTeIbHBIX, MHTEJUIEKTYAIbHBIX H TBOPUYECKHUX
CIIOCOOHOCTE B TMpollecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OHMOJOTMM HAyYHBIX
B3IJISIZI0B, UJIEW Y TTOJIXO/I0B K M3YUEHHUIO KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlINM;

CTaHOBJICHHE Yy OOydYarommxcsi oO0IIed KyJabTypbl, (YHKIHMOHAJIBHOM TIPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIICHUBATDH SIBICHUS OKPYKAIOLIETO MUPA >KUBOM MPUPOIBI
Ha OCHOBAHHUH 3HAHUU U OMNbITA, OJYYECHHBIX PU U3YYEHUU OHOJIOTUN;

dbopmupoBaHre y 00ydaronIMXcsi YMEHUN WILTIOCTPUPOBATh 3HaUYE€HHUE OMOJIOTMYECKUX
3HAHUI B MPaKTUYECKOM JEATEIBbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HEOOXOIUMOCTH OEpeKHOTO OTHOUICHHsS] K Hel, COOMIOACHMS ATHUYECKUX HOPM TpHU
IPOBEICHUH OMOJIOTMYECKUX UCCIICOBAaHUM;

OCO3HaHMUE IIEHHOCTH OMOJOTUYECKUX 3HAHUM J1JIs MOBBIIIICHUS YPOBHS 3KOJIOTHUYECKOU
KyJbTYpBI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHHI B TIOBCEAHEBHOM JKU3HU JJISI OLEHKH
MOCJIE/ICTBUI CBOEH NIESITENIbHOCTU MO OTHOLIEHUIO K OKPY’KaoIIe cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PODUIAKTUKN 3a00JI€BaHUM.

B cucreme cpennero obmero oOpa3zoBanusi «buojorus», mzydaemas Ha 0a30BOM
YPOBHE, SIBISIETCA OOSA3aTENbHBIM YYEOHBIM MPEAMETOM, BXOISALIUM B COCTaB MPEIMETHON
o0nactu «EcTecTBEHHO-HAy4YHbIE TIPEIMETHI.

Jnisg u3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpEJHEro ooOuero oOpa3oBaHus
orBonutcsa 68 yacos: B 10 kmacce — 34 gaca (1 yac B Heneno), B 11 kiacce — 34 gaca (1 gac
B HEJIEIIIO).



COOEP>XAHWVE OBYYEHUNA
10 KJTACC

Tema 1. bronormna Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JAPYTUMHU
€CTECTBEHHBIMU HayKamu, ¢uinocodued, dTHKOM, SCTeTUKOW U mpaBoM. Ponb Ouosnoruu B
(hopMHUpPOBaHUM COBPEMEHHON HAYYHOU KapTHHBI MUpa. CrucTeMa OMOJIOTHYECKUX HayK.

Cmapmosas Ouacnocmudeckas paboma. MeToapl TO3HAHUSA >KHUBOM IPHUPOABI
(Habmro/ieHHue, HKCIIEPUMEHT, OINHUCAHME, W3MEpeHHe, Kiaccuukanus, MOJAeIUpOBaHUE,
cTaTUCTUYECKas 00paboTKa JaHHBIX).

JeMoHCcTpaumn:

IToptpetsr: Y. lapsun, I'. Mennens, H. K. Konsuos, k. Yorcon u @. Kpuk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MPUPOJIBD.

JlabopaTopHble 1 NpaKTuyeckue paboThbl:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHHE pa3IUYHBIX METOJOB IMPU H3YUCHHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. XKrBble CUCTEMbI U UX OpraHn3aLms.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus Oouonoruu. OTIUYUE >KUBBIX
CUCTEM OT HEOPTAaHUYECKOW MTPUPOIBI.

CgoiicTBa OumocucreM W UX pasHooOpa3ue. YPOBHHM OpraHU3alMu OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYJIAIMOHHO-BUI0OBOM,
HKOCUCTEMHBIN (OMOTeOLEeHOTUYECKUI ), ONOC(hEPHBII.

JemMoHcTpauun:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpPraHU3alUU >KHBOU
MPUPOJIBD».

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XMMNYECKMIA COCTaB U CTPOEHME KITETKMW.

XUMHUYECKHMM  COCTAaB  KJIETKHM. XHMHYECKHME  JJIEMEHTB:  MAaKpOJIEMEHTHI,
MHUKpPO3JIEMEHThL. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMU BOJbI U MUHEpAIbHBIX BellecTB B KieTke. [loaaepkaHue oCMOTHYECKOTO
OaytaHca.

benku. CocrtaB u cTpoeHHe OCIKOB. AMHMHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3aMeHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJIbl (IEpBUYHASI, BTOpPUYHAS, TPETUUYHAS M YETBEPTUYHAS
CTPYKTypa). XUMHUECKHE CBOMCTBA OesKoB. bruosornueckue QyHKIMU OEIKOB.

depMeHTHl — OuoJornueckre KaranuzaTtopbl. CTpoeHHe (PpepMeHTa: aKTUBHBIN LICHTP,
cyoctpatHas cnerupuuHocTh. Kodepmentsl. Buramunpl. OTmuuns (QEpMEHTOB OT
HEOPraHUYECKUX KaTalu3aToOpOB.

VYrneBoapl: MoHOcaxapunbl (IJIIOKO3a, pubo3a U Ae30KcUpu003a), Tucaxapuibl
(caxapoza, JaKkTO3a) M MoJucaxapuabl (Kpaxmai, TJIMKOTEH, 1eJuitoio3a). buonorudeckue
(GYHKIIUM yTIIEBOIOB.



Jlumunel: Tpurmuuepuasl, Gochorunuabl, crepouasl. ['uapoduiabHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue pynkuuu nunuaos. CpaBHEHHE YIIIEBOJOB, OCIKOB M JIMIIHOB
KAaK UICTOYHUKOB DHEPTUH.

HykneunoBwsie kucnotel: JIHK u PHK. HykneoTuapl — MOHOMEpBI HYKJIEHMHOBBIX
kucnot. Crpoenne u ¢(ynkuumn JAHK. Crpoenune u ¢ynkuuu PHK. Buast PHK. AT®:
CTpoeHHEe U QYHKIIUH.

[utonorus — Hayka o kietke. Kierounas Teopusi — npuMep B3aUMOIECHCTBUS UAEH U
(hakTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas »xuBas cuctema. OOmMe NpPU3HAKK KIETOK: 3aMKHYTas
HapykHasg MemOpana, moJiekyisl JJHK kak renetnueckuii anmapar, cucremMa CUHTe3a Oerka.

Tunel KIETOK: 3SyKapuOTHYeCKass M MpokapuoTthyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTudyeckoil kineTku. Kierounas creHka Oaktepuid. CTpoeHHE 3YKapUOTHUECKOM
kJeTki. OCHOBHBIE OTIUYMS PACTUTEIBHOM, )KUBOTHON ¥ TPUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIUKC, UX (YHKIUU.
[Ina3zmatnueckas mMemOpaHa, €€ cBodcTBa M (yHkumMu. Llutomnazma U €€ OpraHoubl.
OpnomemOpannble  opradHouasl  kiaerku: OIIC, anmapatr Tonbaxu,  JTHU30COMBI.
IlosyaBTOHOMHBIE OpraHOMJBI KJIETKH: MHUTOXOHJApWH, Iactuasl. IIpoucxoxnaeHue
MUTOXOHJIpUM 1 miactua. Buael mnactua. HememOpaHHble opraHoubl KJIETKH: puOOCOMBI,
KJIETOUYHBIA LIEHTpP, LIEHTPUOJIH, PECHUYKH, KIYTUKH. DYHKIUU OPraHOMJOB KIETKHU.
Bxirouenus.

Snpo — perynaTopHbli 1eHTp KieTkd. CTpoeHue sjapa: saepHas 000J04YKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JemMoHcTpauun:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, Ix. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnipeneneHne XUMHYECKUX JJIEMEHTOB B HEXKHWBOM IPUPOJIEY,
«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuupl u cxemsl: «llepuonnueckast Tabinla XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOAbDY, «buocunTe3 Oenka», «CTpoeHue MoJieKyabl Oenkay, «CTtpoeHue
dbepmenTay, «Hyknennosele kuciothl. JIHK», «Ctpoenne monekynsr ATDy», «CtpoeHue
DYKapUOTHYECKON KIIETKN», «CTpoeHHe >XKMBOTHOM KIETKW», «CTpOEHHE PpPACTUTEIBHON
KIIETKN», «CTpOEHHE TPOKAPUOTUUYECKON KIETKN», «CTpOEHUE sApa KIETKUY, « Y TIIEBOJIBDY,
«JInnuaen.

O6opynoBanue: CBETOBOM MUKPOCKOI, 000pYI0BaHUE NJIsl TIPOBEACHUS HAOIIOACHU,
U3MEPEHUN,  HKCIEPUMEHTOB,  MHUKPOIIPENApaThl  PACTUTENbHBIX,  KUBOTHBIX WU
OaKTepHaTbHBIX KIIETOK.

JNabopaTopHble N NpaKTUYecKne paboTsbl:

JlaGoparopHas padota Ne 1. «/3ydyeHue KaTaIMTUYECKOM aKTUBHOCTU (pepMEeHTOB (Ha
MIPUMEPE aMHJIa3bl UIIM KaTalasbl)y.

Jlabopatopuast pabota No 2. «V3yueHue CTpPOCHHUS KIETOK PACTCHHM, KUBOTHBIX H
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpENapaTax U X OMUCAHUEY.



Tema 4. )KnsHefeaTeIbHOCTb KNETKM.

OOmeH BemecTB, Wi MeTabOIM3M. AcCUMWISIIMSA (TUIACTHYECKUN OOMEH) W
JUCCUMUIISIUSA (PHEPreTUYECKUd 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTaboan3Ma.
Ponb 3aKkOHOB coXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tuner oOMeHa BetecTB: aBTOTpOo(HBINA U TeTepoTpodHbIii. Poins pepmeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CeroBass M TeMmHOBas (a3bl ¢ortocuHTe3a. Peaknuu ¢doTocuHTE3A.
OddextuBHOCTh (PpoTOCHMHTE3a. 3HAaYeHUEe (OTOCUHTE3a I KU3HM Ha 3emiie. Brushue
yCIIOBUM cpefibl Ha (DOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 TPOYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHUN.

XeMocHHTe3. XeMOCHHTE3UpYIonre OakTeprn. 3HAYCHUEe XEMOCHHTE3a JJIs )KU3HU Ha
3emie.

OHepreTuueckuii o0OMeH B KieTke. PaciiensieHue BeIIeCcTB, BbIACICHUE WU
AKKyMYJIUPOBaHUE DSHEPrUu B KJIETKE. OTambl JHEPreTUYeckoro ooOMeHa. [ukomus.
bpoxenne wu ero Buael. KuciaopogHoe OKHCIEHME, WM KIECTOYHOE JIBIXaHUE.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHA.

Peakiuu matpuunoro cunHte3a. ['enHetnueckass mHpopmanus u JJHK. Peanuzanus
reHeTH4ecko nHpopMaIiu B KieTke. ['eHeTuueckuii Koj U ero cBoicTBa. TpaHCKpUIITUS —

Matpuusnblii cuHTe3 PHK. Tpancnauus — OwuocuHTe3 Oenka. OTambl TpPaHCISLHUU.
KoaupoBanue amuHOKUCHOT. Posib pubocoM B OMocuHTE3€ OeliKa.
Heknerounsie ¢opmbl xu3Hu — Bupycbl. Hcropust otkpeitus Bupyco (. .

NBanoBckuit). OCOOEHHOCTH CTPOCHHUS M >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bose3nn pacTteHui, JKMBOTHBIX M  YEJOBEKAa, BbI3bIBAEMBIE BUpycaMHu. Bupyc
nuMmyHoaepuiurta yenoseka (BHY) — Bo3Oymutens CIIWa. OOpatHas TpaHCKpUIIus,
peBepTaza u unterpasa. [IpodpunakTruka pacipocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JemMoHcTpauun:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. TumMupsses.

Tabmuiet u  cxembl: «Tunbel  mutanus», «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit oomen», «Xmoporiacty, «Dorocuntesy, «Ctpoenue JJHK», «Ctpoenue
u (QyHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTmyeckuid Koa», «Bupycsn,
«bakrepuodarn», «Ctpoenune u xu3HeHHbM 1mka Bupyca CIIWJla, Oaxrepuodaray,
«Perumkanusa JTHK».

O6GopynoBanue: Mojenu-anmiukanuu —«YaBoenue JIHK wu  TpaHckpumnius»,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 5. PasMHOXeHe 1 nHanBuayasibHoe pasBuTne opraH1M3mMoB.

Krnerounslii MK, WM JKU3HEHHBIM UK KieTku. MuTepdasza u muto3. I[lpomeccsr,
npotekatonue B uHTep(daze. Perumkarus — peakuust marpuddoro cuare3a JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBIM Ha0Op — KapUOTHII. JIUIIIOUIHBIN U TalJIOUIHBIA XPOMOCOMHBIE
HaOopel. XpomaTuibl. [lUTOIOTHYECKHE OCHOBBI PAa3MHOXKEHHUS UM HHAWBUIYATHHOTO
Pa3BUTHUSL OPraHU3MOB.

Jlenenue wietkn — Muto3. Crtaguum muto3a. Ilpoiiecchl, MPOUCXOMASIINE HA Pa3HBIX
CTaaUsIX MUTO3a. bronorudeckui CMbICII MUTO34.



[Iporpammupyemasi rubesb KJISTKH — aroITo3.

dopMBI pa3MHOXEHUS OpPraHW3MOB: Oecmoioe u TmosoBoe. Buapl Oecronoro
pPa3MHOXKEHUSA:  JCIEHUWE  HAABOE, MOYKOBAHHE  OJHO- W MHOTOKJIETOYHBIX,
copooOpa3oBaHMe, BEreTaTMBHOE  pa3MHOXeHUEe. VCKycCcTBEHHOE — KIIOHMPOBaHHE
OpraHU3MOB, €0 3HAYEHUE ISl CETICKIIUU.

[TomoBoe pa3MHOKEHHE, €TO OTINYHS OT OECTIOJNOTO.

Meito3. Craguu meriosa. [Iporiecchl, npoucxoadiue Ha ctaausax menosa. [loBenenne
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

['ameTtorenes — mporecc 00pa3oBaHUsS TMOJOBBIX KJIETOK Y JKUBOTHBIX. I[lojoBbIe
KEJe3bl: CEMCHHHKM W sudHUKH. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIETOK — TraMeT
(cnmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS
AMIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [Taprenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl SMOPUOHAIBLHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE, TacTpyIslus,
opraHoreHe3. IloctamOpuoHanbHOE pa3BuTHe. TUMBI TOCTAIMOPHUOHAIBHOTO Pa3BUTHUSA:
psMOe, HempsiMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTUE OPraHU3MOB, (PaKTOPBHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUA: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JeMoHCcTpaumn:

Tabnuup! u cxembl: «DOpPMbI PAa3MHOXKEHUSI OPTaHU3MOBY, «JIBOITHOE OIJIOIOTBOPEHUE
y ILBETKOBBIX pacTeHUi», «BereraTuBHOEe pa3MHOKEHUE pacTEHU», «JleneHue KIeTKu
Oakrepuitn, «CTpoeHUE MOJIOBBIX KIETOK», «CTpoeHHE XPOMOCOMBDY, «KIIETOUHBIN UK,
«Pemmkamusa JJHK», «Muto3», «Menos», «IIpsmoe n Henpsamoe paszButue», «l'ametorenes
y MJICKOIUTAIOLIUX U YeJIOBeKa», « OCHOBHBIE CTAIUH OHTOTCHE3a».

O6opynoBanue: MUKPOCKOI, MUKpoIripenaparbl «CrnepMaTo30UIbl MIIEKOTIHTAIOIIETOY,
«Slineknerka Miekonuraromero», «KaproknHes B KJIETKaX KOpeEIIKa JIyKa», MarHUTHas
MoJenb-antukaius «Jlenenue kierkuy, moaens JJHK, moaens metadaznoit XpoMOCOMBI.

JTabopaTopHble U NpaKTUYecKue paboThbl:

Jlaboparopnas padbota Ne 3. «HabmroaeHue MuTo3a B KJIeTKaX KOHUYMKA KOpEIIKa JyKa
Ha FOTOBBIX MUKPOIIPETIapaTaxy.

JlaGoparopHass pabora Ne 4. «M3ydeHue CTPOCHHS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacnegcTBeHHOCTb N U3MEHUYNBOCTL OPraHM3MOB.

[Ipenmer un 3amaun reHeTUKU. VIcTOpus pa3BUTHUA TE€HETHUKU. POJib IMTONOTMH U
SMOpPHOJIOTUN B CTAHOBJICHHHM TEHETHKH. BKiaa pocCHMUCKHX W 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOAbl TEHETUKH (TUOPHUIONOTHYECKUN, ITMTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHeTHYeCKUi).  OCHOBHBIE = TE€HETHYEeCKHe  TOHATHS. [ 'eHeTmyeckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CX€Max CKpeIlUBaHUH.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl MPHU3HAKOB, YyCTaHOBIEeHHble [. Mengenem.
MonorubpunHoe CkpenBanue. 3aKOH €eIMHO0Opa3us TUOPUAOB IEPBOTO TMOKOJICHUS.



[IpaBwio aoMuHUpOBaHUS. 3aKOH pPacHICTUICHUST NPU3HAKOB. ['MMOTE3a YMCTOTHI TaMer.
[TomHOE 1 HEMTOTHOE TOMUHUPOBAHHUE.

HuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBUCHMOIO HAcleOBaHUS IPU3HAKOB.
[{uTroreneTnueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHATU3UPYIOLIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEITUBAHUS TS ONIPEICTICHUS TEHOTHIIA OCOOH.

CuemsieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana no CUEMJIEHHOMY
HACJIEJOBaHUIO TeHOB. HapyllleHne clenieHus reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHAasi TEOPUS HACIECTBEHHOCTH. | €eHETHUECKHE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE ONPENEIICHHE I0Ja. AYTOCOMBI U  IOJIOBBIE
XpOMOCOMBI. ['OoMOraMeTHbie W reTeporaMmeTHble OpraHu3Mbl. HacnemoBaHue mnpuU3HAKOB,
CLICIJICHHBIX C TOJIOM.

N3mMeHunBoCTh. BHIBl M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HacleACTBeHHas. Poib
Cpelbl B HEHACIEACTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOAUGPUKAIIMOHHON
W3MEHYMBOCTH. BapuanmoHHbIA psl M BapualMoOHHAs KpuBad. Hopma peakuunu nmpusHaka.
KonuyecTBeHHBIE W KA4eCTBEHHBIE TIPU3HAKM MW WX Hopma peakuuu. CBoMcCTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnenactBennasi, WM TEHOTUINMYECKasl,  M3MEHYUMBOCTh.  KoMOuHaTuBHas
M3MEHYMBOCTh. MeH03 U TMOJOBOM MpoIleCC — OCHOBA KOMOWHATHBHOW W3MEHYHUBOCTH.
Mytannonnass u3MeHuuBOCTh. Kiaccudukauuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. YacTtoTa u npuyuHbl MyTauuid. Myrarenuble (pakTopbl. 3aKOH TOMOJOTUYECKUX
PAIOB B HaclIeACTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uvenoBexka. OCHOBHBIE METOAbl T'€HETHKH YEJIOBEKa:
TrE€HEAJIOTUUECKUN, OJU3HEIOBbINA, HUTOTEHETUYECKUN, OUOXMMUYECKUN, MOJEKYJSIPHO-
reHeTnyeckuii. COBpEMEHHOE ONpENEJICHHE TeHOTHINA: NMOJHOTEHOMHOE CEKBEHHPOBAHUE,
TCHOTUIIMPOBaHUE, B TOM umcie ¢ momorpio I1I[P-ananu3a. HacnencTBenHnsle 3a001eBaHms
YyeyloBeKa: TeHHble O0oJie3HH, OOJIe3HW C HACIEACTBEHHOM MPelpacloiokeHHOCTHIO,
XpoMOCOMHbIe OoJie3Hr. ComaTHUecKue U TeHepaTuBHbIE MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHnmnel  310poBOTO  00Opasza JKU3HU, JAUATHOCTUKHU, NTPOPUIAKTHUKA U  JICUCHUS
reHeTHYeCKuX  Oosie3Hel.  MeOUKO-TeHEeTHYEeCKOE€  KOHCYJbTUPOBAaHUE.  3HAYEHUE
MEJUIIMHCKOW TEHETUKH B TPENOTBpAIICHHH U JICYCHHUH TEeHETHYECKUX 3a00JIeBaHUMN
YEJIOBEKa.

JemMoHcTpauun:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodeesn-
PecoBckuii, H. 1. BaBuinos.

Tabmuubr u cxeMbl: «MOHOTHOPUAHOE CKPEUIMBAHUE W €ro IUTOTCHETUYEeCKas
OCHOBa», «3aKOH PACIICIUICHUS U €r0 IUTOT€HETUYECKasi OCHOBAY, «3aKOH YUCTOTHI TAMET,
«lurnbpunnoe ckpeumBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUY,
«Mernosy», «B3aumMonencTBUE QJUICIIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPacTEHUH,
KUBOTHBIX U YeI0BeKa», «['eHeTrka nona», «3aKOHOMEPHOCTH HACIIEIOBAHUS, CLIETLNIEHHOTO
¢ nosom», «Kapuotunbel YenoBeKa W KUBOTHBIX», «BHIBI H3MEHUYHUBOCTWY,



«MoaudukanmonHas u3MeHYUBOCTHY, «HacnenoBanue pesyc-daxropay, «['eHetnka rpymn
KpOoBW», «MyTallMOHHAsA W3MEHYUBOCTHY.

O6opynoBanue: mojenu-anuinkanun «MoHorubpuaHoe ckpeniuBanuey, «HemomHoe
JTOMUHHUpPOBaHUE», «JuruOpuanoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOI U
Mukpomnpenapar «/[pozopuna» (Hopma, mMytauud (OPMBI KPBUIBEB U OKPACKH Teja),
repOapuii «I'opox MOCEBHOY.

JlabopaTopHble 1 NpakTu4yeckue paboThbl:

Jlabopatopnass pabora Ne 5. «U3yueHue pe3ynbTaTtoB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAITMOHHOW W3MEHYUBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIia U BApUALIMOHHOW KPUBOMN.

Jlabopatopnass pabora Ne 7. «AHamu3 MyTaluid y Apo30ouiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[TpakTuueckas padora Ne 2. «CocTaBieHre U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cenekumsi opraHnamoB. OCHOBbI OUOTEXHOIOTM N,

Ceneknups Kak HayKa M mpouecc. 3apoKICHHUE CEIIEKINHA U JoMecTuKanusa. Yyenne H.
. BaBusnoBa o IIeHTpax MPOUCXOKIACHUS U MHOTO00pa3usi KyJbTypHBIX pacTeHui. LleHTphI
MIPOUCXOKICHUS TOMAIIHUX )KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOABI CeJIEKIIMU. MacCOBBI M MHAUBUYAIbHBIA OTOOPBI B CENEKIIUH
pacTeHMI W KHBOTHBIX. OIlIEHKa »JKCTepbepa. bIM3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuaunr. Yucras nunus. CKpellMBaHWE YUCTHIX JHUHUHA. ['eTepo3uc, wim rudpumHas
cwia. HeponactBeHHoe ckpemmBaHue — aytOpuaudr. OtnanéHHas rubpuguzauus U eé
ycnexu. VICKyCCTBEHHBIM MyTareHe3 W IIOJIyYEHHME IOJIMIUIOUIOB. JIOCTMXKEHHUs CeneKIUn
PACTEHMI, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak oTpacib MPOU3BOACTBA. [ €HHAsT WHXKEHEpUsA. JTanbl CO3JAHMS
pexkomOunanTHoi JIHK u Tpancrennsix opranusmoB. Kinerounas mxxenepus. Kierounbie
KYJIbTYPBI. MukpokinoHanbHOE Pa3sMHOXXEHUE pacTeHUN. Knonuposanue
BBICOKOIIPOAYKTHUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUYECKUE
npobsembl. MO — reHeTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toprpersr: H. Y. Basuios, 1. B. Muuypumn, I'. /{. Kaprieuenko, M. ®@. lBaHOB.

Tabmuubr u cxembl: kapTa «LIeHTPBI MPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pactenmit», «llopoapl nOOMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX pPAacTEHUN,
«Otnanénnas rubpuauzanus», «Padotel akamemuka M. @. MBanoBay, «llomummounausy,
«OOBEKTHI OMOTEXHOJIOTUN, «Kiterounsie KYJIBTYPBI 151 KJIOHUPOBAHHUEY,
«KoHcTpynpoBaHue U epeHoC TeHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOZOB U KOPHEIJIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.

JNabopaTopHble 1 NpaKTUYecKne paboTsbl:

Okckypeust «OCHOBHBIE METOJbI U IOCTUKEHUS CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIMIO, INIEMEHHYIO (JepMy, COPTOMCIBITATENbHBIN YYaCTOK, B TEININYHOE
X035IUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KNACC

Tema 1. OBoNKOLUMOHHAA BMonorus.

[Ipennockuiku BOZHUKHOBEHUSI 3BOJIIOIIMOHHOW TEOPUH. DBOJIIOIMOHHASI TEOPUS U €€
MecTO B Ouonoruu. BiausiHue 3BOJIIOIIMOHHON TEOpUM HAa pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBugerenscTBa 3BOJIIOIMU. llaneoHTOIOrMUECKHE: TMOCIEA0BATEIBHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJOTUYECKON JIETONMHUCH, mepexoanbie ¢opMmbl. buoreorpaduueckue:
CXOJICTBO U pazinuue ¢hayH v Qop MaTepUKOB U OCTPOBOB.

OMOpPHUOJOTUYECKHUE: CXOJICTBA U PA3INUUs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIBLHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTMYHbIC, PYAUMEHTAPHBIC OpraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX IMyTEH Yy BCEX OPTaHU3MOB.

OpomonnonHas teopust Y. Jlapeuna. I[lpeamnochbuiki BO3HMKHOBEHUS JapBUHU3MA.
JIBIDKyIIIME CHJIBI DBOJIIOIMM BUJIOB 10 JlapBUHY (M30BITOYHOE pa3MHOXKEHUE TIPU
OTPaHUYECHHOCTH PECYPCOB, HEOIpPEAEEHHAs] M3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretruueckas teopust 3BooIMH (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosonus. [Tonynsiuys kak eIMHUIA BUIA U SBOJIIOIUH.

JIBkytue cuiibl ((akTOphl) BOJIIOIMK BUAOB B IIpUpojie. MyTallMOHHBIN MPOIECC U
KOMOWHATUBHAST W3MEHYMBOCTh. [lomynsuuoHHBIE BOJHBI W Jpeid reHoB. M3omsamus u
MHUTpaLus.

EctecTBeHHbIll 0TOOp — HampaBisomui Gaktop 3Bostonuu. GopmMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KaK  pe3ynbTaT  3Botouuu.  [Ipumepsl
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMop(d03bl U UAHOATATITAIIUH.

Bun u BumooOpazoBanue. Kpurtepuu Buma. OcHOBHbIE (OpPMBI BHUI000pPA30BaAHUS:
reorpauyeckoe, 3K0JOTHYECKOe.

Makpoaosorusa. opMbl 3BoIONNY: (PrieTHYECKasl, AUBEPTeHTHAsI, KOHBEPIeHTHAs,
napauienbHas. HeoOpaTuMoCTh 3BOJIOIIHH.

[IpoucxoxaeHnrne OT  HECHEUMAIM3UPOBAHHBIX  mpenkoB.  IIporpeccupyromias
crienuain3anvs. ATanTUBHAS padaLIUs.

JemMoHcTpauun:

IToptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromep, A. H. CeBepiios.

Tabmuubr u cxembl: «Pa3BuTue opraHmueckoro Mupa Ha 3emiie», «3apOoJabIIH
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObI 32 CYLIECTBOBAHUEY,
«EctecTBeHHBI 0TOOPY», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue Mnopoa
KUBOTHBIX»,  «llomymsauumy,  «MyTallMOHHAasT ~ U3MEHUYMBOCTB»,  «ApoMOpdo3bD»,
«Mmunoananraruny, «O0mas nereHepamnus», «/[Bmwkymme cuibl sBomonuny», «Kapra-cxema
MmapmipyTa nyremectBus Y. Jlapsunay, «bopb0a 3a cymiectBoBanuey, «lIpucnocobieHHOCTh
opranu3zMoBy, «['eorpaduueckoe BUI000pa3zoBaHuey», « IKOJIOTHUECKOE BUI000Pa30BAHKE.



O6opynoBanme: KOJUICKIIUS HACEKOMBIX C pPa3IUYHBIMH THUIIAMHA OKpacku, HabOp
IJIOJIOB W CeMsiH, KoJulekius «lIpuMepsl 3amuTHBIX TPUCTIOCOOJIEHUN Y >KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpPAaBJICHMS 3BOJIIOIUNY, 00bEMHas Mojaelb «CTpoeHUE TOJIOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduyeckass kapra Mupa, KouleKius «@DOpMbl COXPAaHHOCTH HCKOMAEMbIX
’KUBOTHBIX W pacTeHMil», Mmojnenb anmukamus «llepekpéct XpoMocom», BIaXKHbIE
npenapathbl «Pa3BuTre HacekoMoroy», «Pa3BuTue JArymkn», Mukpornpenapar «Jpozoduina
(HOpMa, MyTaruu (hOPMBI KPHUIHEB U OKPACKH Tea).

JlabopaTopHble 1 NpaKTu4yeckue paboThbl:

JIabopartopnas padota Ne 1. «CpaBHeHHE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabdora Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3dMa H €€
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. BO3HWKHOBEHME N pa3BUTUE XXMN3HU Ha 3eMJie.

JloHayuyHble TPEJCTABICHUS O  3apOXKIEHUM JKU3HU. HaydHble  TUMOTE3BI
BO3HMKHOBEHHUSI XU3HM Ha 3emuie: aOuMOreHe3 M mnaHchepMmus. XHUMHUYECKas HBOJIIOIUS.
AOUOTeHHBI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTraHMYECKUX. DKCIEPUMEHTATHLHOE
MOATBEPKIEHUE XUMHUYECKOW HBOIONMU. HavanbHble 3Tambl OMOJOTUYECKOW HBOJIIOIUU.
['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp UM BO3HUKHOBEHHUE
npoTokieTku. [lepBbie KIETKU U WX 3BONIOIUA. DOPMUPOBAHUE OCHOBHBIX TPYMI KUBBIX
OpraHU3MOB.

Pazgutne xum3Hum Ha 3emiie mo 3paM U nepuomaM. Karapxeil. Apxeiickas u
npoTepo3oiickas 3pel. Ilameosolickas spa U €€ MepHoibl: KeMOPUICKHM, OPIOBUKCKHUH,
CUJIYPUHCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Me3zo3oiickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBO.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBIM, AHTPONOTEHOBBIH.

XapakTepuCcTUKa KJIMMAaTa U T€OJOTHYECKUX MporeccoB. OCHOBHBIE 3TAlbl 3BOJIIOLUN
PACTUTENBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUil W KUBOTHBIX. [losiBneHue,
paclUBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

Cucrema  OpraHM4eckoro Mupa Kak  oTpaxeHue HBomonuu. OCHOBHBIE
CUCTEMAaTUYECKUE TPYIIbl OPraHU3MOB.

DOBOJIIOIMA YeJOBEKAa. AHTpPOIOJOTUs Kak Hayka. Pa3BuTue mpeAcTaBiIE€HUN O
MPOUCXOXKJICHUHN YesNoBeKa. MeToabl u3ydeHuss aHTpororeHe3a. CXOJCTBa W pa3ivyMs
YeJIOBEKa M )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YETOBEKa.

JBwxymme cuibl (dakTopbl) aHTporioreHe3a. HaciencTBeHHas W3MEHUYHMBOCTh U
€CTeCTBEeHHBIN 0TOOp. OOIIeCTBeHHbIN 00pa3 >KW3HW, H3TOTOBIEHWE OpYAUN Tpyaa,
MBIIUIEHUE, PEUb.

OcCHOBHBIE CTaJIMM ¥ BETBU ABOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKU, UeloBEK yMelbIi,
Yenosek mnpsamoxomdmui, YenoBek HeaHaepTaibckuil, YenoBexk pasymHbld. Haxonku
MCKOIAeMbIX OCTaTKOB, BpEMsl CYLIECTBOBaHHUsA, 00JacThb pacHpoCTpaHEHUs, OO0BEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIUA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIITNE PAChl: €BPOIMEOUHAS (€BpA3HIICKast), HETPO-
aBcTpajionjHasi (SKBaTOpUalibHAsA), MOHIOJOMAHAS (a3MaTcKo-amepukaHckas). UYepTbl



MPUCTIOCOOTICHHOCTH TPEACTaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSM CYIIECTBOBAHMSL.
EauncTBO uenoBeueckux pac. Kputuka pacuszma.

JemMoHcTpauun:

[Toptpetsi: @. Pean, JI. I1actep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuer u  cxembl: «Bo3umkHoBeHue CoiHeuHOM  cHCTeMbl», «Pa3BuTue
OpraHU4eCcKOro Mupay, «PacturenbHas KieTtkay, «KuBoTHas KieTkay, «[Ipokapuornueckas
KJIeTKa», « COBpEMEHHAas CUCTEMa OPraHUuYeCcKoro Mupa», «CpaBHEHNE aHATOMUYECKUX YEPT
CTPOGHHS  4YeJOBeKa W  YEJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAJICOHTOJIOTMYECKUX HAXOJIOK MPEIKOB COBPEMEHHOTO YEJIOBEKa», «JlpeBHEHIINE JIFOAN»,
«/lpeBHue moam», «IlepBpie COBpeMEHHBIE TI0AN», «HenoBedeckue pacsn.

Ob6opynoBanue: wmynsixu «lIpoucxoxnenue yenoBeka» (OIOCTBI aBCTPAJONUTEKA,
NUTEKAHTPONa, HeaHAepTaiblla, KPOMAaHBOHIIA), CIIETIKH WM HW300pa)KEHHUS KaMEHHBIX
opyaui NIEPBOOBITHOTO YeJIoBeKa (KaMHH-YOIIIEPHI, pyoua, ckpe0ia),
reOXpOHOJIOruYecKas Tadnuma, KoeKus «DopmMbl COXpaHHOCTU UCKOMAEMBIX KUBOTHBIX
Y PACTEHUID.

J1abopaTopHble 1 NpaKTUYecKne paboThbl:

[Ipaktuueckas padorta Ne 1. «M3yueHrne UCKOMAEMBIX OCTATKOB PACTEHUN U KUBOTHBIX
B KOJUIEKIUSIX).

DKCKypcusi «IBOJIOLUSI OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAyUHbBIN
WJIM KpaeBeqUYEeCKU My3€eil).

Tema 3. OpraHusmbl 1 OKpy>KatoLas cpega.

OKoJIOTHsSI Kak Hayka. 3agaud M paslenabl dKOJOrMu. MeToabl 3KOJIOrMYEeCKUX
HCCJIENOBAHNM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpensl  oOuTaHus  OpPraHU3MOB:  BOJHAsl, HA3€MHO-BO3JYyIIHAs, I[OYBEHHA,
BHYTPUOPraHU3MEHHAs.

Oxkonornueckue paxroprl. Kimaccudukanus s3kog0rudeckux GpakTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTPONOreHHbIE. JleficTBUE 3KOI0ornyeckux (PakTopoB Ha OPraHU3MBbI.

AbGuoTtnueckue (akTOphl: CBET, TeMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenuss OpraHu3MoB K JEHUCTBUIO aOMOTMYECKUX (akTopoB. buonornueckue
PUTMBL.

buotnueckue daktopel. Buumbl OHMOTHYECKHMX B3aUMOJCUCTBUM: KOHKYpPEHIIHS,
XMIIHUYECTBO, cuMOM03 u ero (¢opmbl. Ilapasutusm, Koomepanusi, MYTyallu3M,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HAUEHUE
OMOTUYECKUX  B3aUMOJACHCTBUN JUIsl CYHUIECTBOBAHUS OPraHM3MOB B  MPUPOJHBIX
COO0O0I1IEeCTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKU MNoNyasauud. OCHOBHBIE IOKA3aTENW IOMYJISLIHN:
YUCJIIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHUrpanus. /[nHamuka
YUCJIEHHOCTHU MOMYJISIUU U €€ peryJisiusl.

JemMoHcTpauun:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensp.



Tabmumst u  cxembl: kapta «[Ipuponueie 30HBI 3emam», «Cpeabl oOUTaHUA
opranu3moBy, «Dotonepuoguzmy», «llomynsiuuny, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH
nomysasiuuu uHQy30puu-Typenbkuy, «llumiespie nenm».

JlabopaTopHble 1 nNpakTuyeckue paboThbl:

JlabopatopHast padota Ne 3. «Mopdomornyeckne 0oCOOEHHOCTH PacTCHHUI W3 Pa3HBIX
MeCT OOMTaHHUSI.

JlabopatopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCaY.

[Ipaktuueckas pabora Ne 2. «[logcd€r NIOTHOCTH MOMYJSIIUN pa3HBIX BUIOB

paCTEHUI.
Tema 4. CoobLecTBa 1 3KO/I0rMYeCKME CUCTEMbI.
CooOmiectBO  opranu3mMoB — OuorneHo3. CTpykTypbl OuWoOlIEHO3a:  BHAOBAf,

IpoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsi3u B OUOIIEHO3E.

Dkosornueckre cucteMbl (3xocuctemsl). [loHsTHe 006 sKocucTeMe M OHOTreoleHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLEHThl, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopot BemecTs U NOTOK SHEPIHHM B 3KocHcTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocucteMbl. [lumeBsle nenu u cetd. OCHOBHBIE TOKAa3aTeld 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTUYECKUE MUPAMUABL: MPOAYKLUHU, YUCICHHOCTH, OnomMaccel. CBOMCTBa
DKOCUCTEM: YCTOWUMBOCTD, CAMOPETyYJIsLus, pa3BuThe. CyKueccus.

[IpuponHble DKOCHCTEMBI. DKOCHUCTEMBI O3EP M PEK. ODKOCHCTEMA XBOWHOIO WU
IIMPOKOJUCTBEHHOT O JIeca.

AHTpPONOreHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOOosKocucTeMbl. buonornyeckoe u
XO3SIIICTBEHHOE 3HAUEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

buopasHoobpazue  kak  (Qaktop  ycToWumBocTH  KocucteM.  CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYyenue B. . Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouocdepsi.
XKupoe BemectBo 1 ero GpyHkiuu. OcobeHHOCTH Onocdepsl KaK TI00aTbHONW SKOCHCTEMBI.
Jlunamudeckoe paBHOBECHE M oOpaTHas CBs3b B Onocdepe.

KpyroBopotsl BeliecTB M OMOr€eOXMMHUYECKHE LHMKIBI 3JEMEHTOB (yriepoza, a3oTa).
3oHanbHOCTHL OMocheprbl. OCHOBHBIE OMOMBI CYIITH.

UYenoeyectBO B Ouochepe 3emiu. AHTpPONOTeHHBbIE W3MEHEHUsI B Ouocdepe.
I'moGanpHbIE PKOJTOTHYECKUE TTPOOIICMBL.

CocymectBoBanue mnpupoabl U dYenoBeuecTBa. CoxpaHeHwe OuopazHooOpaszus Kak
OCHOBa YycToilunBocTH Ouocgepsl. OCHOBA palMOHAIBHOIO YHpPaBICHUS NPUPOIHBIMU
pecypcaMu U UX UcHojib30BaHue. JJocTrkennst OMOIOTUU U OXpaHa MPUPOIbI.

JemoHcTpauun:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmumsr u  cxembl: «llumesbie wnenm», «buoOLEHO3: cOCTaB U CTPYKTypay,
«IIpuponnsie coobuiectBay, «llenu nutanusy», «Konorudeckas nupamuaa», «buocdepa u
YeloBeK», «IJKOCHUCTEMA IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOIO JIecay,
«buorneno3 BogoéMa», «ArpoleHo3», «lIpuMmepHble aHTPOIOTeHHbIE BO3ACHCTBUA Ha
pUpoay», «BaxHeullme UCTOYHUKN 3arpsi3HEHUsT BO3JlyXa M IPYHTOBBIX BOJ», «llouBa —
BaXKHEWINIAss cocTaBisitomas oOuocdepb», «DakTopbl Aerpagaluu mnouB», «llapHUKOBBIN



apdekT», «DakToppl PATUOAKTUBHOTO 3arpsi3HEHUs Ouocdepbl», «OOmas CcTpykTypa
ouocheps», «Pacnpoctpanenue xu3Hu B Oumochepe», «O30HOBBIN 3KpaH Ouocheps,
«Kpyrosopot yriepoaa B Ouochepe», «KpyroBopor azota B mIpUpOae».

O6opynoBanue:  Mojenb-anmuidkanusi  «TunuuHele  OWMONIEHO3bI»,  TepOapuii
«PactutenpHble  cooOmiecTBay, Koiuiekuuu —«buoreHo3», «Bpemutenu  BaKHEUIINX
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp», TepOapuu U KOJUIEKIMH pPACTEeHUW W IKUBOTHBIX,
OpUHAJIEKAIIME K pPa3HbIM HKOJOTHYECKMM TpylnmaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparuu, n300pakeHUsI OXpaHsIeMbIX BUJIOB PACTCHHI U )KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'NHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

NIMYHOCTHDbIE PE3YJIBTATDI

B cTpykType JMYHOCTHBIX PE3YNbTATOB OCBOEHUS IpeaMeTa «bHOoJIorvsh BbIAEICHBI
CIIEIYIOIIME COCTaBIIOIIME: OCO3HAHWE OOYYAIOMIMMUCS POCCUUCKOM TI'paXkIaHCKOU
MUJECHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIEIICHHUIO,
HaJU4he€ MOTHBALMK K OOYYEHHIO OHMOJIOTMH, LIEJIECHAIPABICHHOE Pa3BUTHE BHYTPEHHUX
yOex1eHU JMYHOCTHM Ha OCHOBE KIIOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TpaauLui
pa3BUTUsl  OMOJIOTMYECKOTO 3HAHUA, TOTOBHOCTb U  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl B CBOEH JICSITEIIBHOCTH LE€HHOCTHO-CMBICIOBBIMUA  yCTAHOBKaMHU,
OPUCYIIMMH ~ CHUCTEeME  OHOJOTHYECKOro  oOpa3oBaHHs, HAJIMYUE  OIKOJOTHYECKOTO
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTh 1I€JIM U CTPOUTD KU3HEHHBIE TIIAHBI.

JIMYHOCTHBIE PE3yJIBTATHI OCBOEHUS NpeamMeTra «bHoaorus» NOCTUrarTCs B €IMHCTBE
y4eOHOW U BOCIHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCUMCKMMU  COLUMOKYJIBTYPHBIMH,  HCTOPUYECKUMU U  JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, MPUHATHIMUA B OOLIECTBE MPABWJIAMH U HOPMAMHM MOBEJEHUS U CIIOCOOCTBYIOT
IIpoleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHHWS W CaMOpPa3BUTHS, DPAa3BUTHS BHYTPEHHEH
IIO3ULIUH JINYHOCTH, NATPHOTU3MA, YBAXKECHUS K 3aKOHY M IIPABONOPSAIKY, YEIOBEKY TPYyJa U
CTaplieMy I[OKOJIEHHIO, B3aUMHOTO YBA)KEHHs, OEpPEKHOrO0 OTHOLIEHUS K KYJIbTYpHOMY
HACJICWIO ¥ TPAAULMAM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickon Penepannun, npupoae u
OKpYXarouen cpee.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHsS YyueOHOro mnpeamera «buonorus» m0OIKHBI
OTpPaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEN TO3WLMEN JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTAUUN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIMUX TPAJAULMOHHBIM LEHHOCTSIM POCCHIICKOTO
oO11ecTBa, pacliupeHne KU3ZHEHHOTO ONBbITA U OIBITA JESTEIBHOCTH B MPOLIECCE PeaTu3alluu
OCHOBHBIX HAlpPaBJIEHUH BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaXxaaHCKOro BOCNUTaHWS:

c(OPMHUPOBAHHOCTh TPAXAAHCKON MO3ULIMHM OOyYaromlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HaHUWE CBOMX KOHCTUTYIIMOHHBIX NpaB U OOA3aHHOCTEH, yBa)KCHHME 3aKOHAa W
IIPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MAESATENBHOCTH MPH CO3JaHUM Y4EOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX M TMO3HABATEJIbHBIX 3aJ/1ay, BBIMOJIHEHUU OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEACNATh COOCTBEHHYIO MO3HMIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YyMEHUE YYUTHIBaTh B CBOUX JEUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJEH C pa3HbIMU YOEXKICHUSIMH, KYyJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJIBHBIM ITOJIOKEHUEM;



TOTOBHOCTh K COTPYJHUYECTBY B TPOIECCE COBMECTHOTO BBITIOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX U HCCIEI0BATENbCKUX 3aJlad, YBaXKUTEJIbHOTO OTHOILICHHS K MHEHUIO
OIMIMOHEHTOB MPHU OOCYKIEHUHU CIIOPHBIX BOIMPOCOB OMOJOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) MnaTpnoTNHeCKOro BOCrnTaHnA:

c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPAKIAHCKOW  HWIACHTUYHOCTH, TATPUOTU3MA,
YBaYKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepe] PoanHOM, ropnocT 3a CBOU
Kpai, cBOO PonnHy, CBOM S3BIK U KYJNbTYPY, NPOLIJIOE U HACTOAIIEE MHOTOHAIIMOHAIBHOTO
Hapona Poccuu;

IICHHOCTHOE OTHONIIEHHWE K NPUPOJHOMY HACICAUI0O M TMaMSATHUKAM TPUPOIbI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJIEHHUE W Pa3BUTHE
OMONIOTHH, TOHUMAaHUsl 3HA4Y€HHUs] OWUOJOTMU B TO3HAHMM 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO OOIIECTBA;

uaerHas  yOeKIE€HHOCTb, TOTOBHOCTh K CiHyKeHHI0O U 3amuTte (OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPaBCTBEHHOI0 BOCMUTAHWS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyalldl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENAM, CO3JAaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPUHATHUS ILEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUHU C TPagULIHASIMU
HapoaoB Poccuu;

4) 3CTETUYECKOIr0 BOCMUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/la, OOIIECTBEHHBIX OTHOIICHUM;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KaueCTBa TBOPYECKOU JIMYHOCTH;

5) dwmsmyeckoro BOCMUTaHUA, (OPMUPOBAHUA Ky/bTypbl 300P0BbA U
IMOLUMNOHa/TIbHOTI O 6naror|onyL||/|;|:

NMOHMMAaHWE W peau3alusi 370pOBOro M Oe30macHoro obpasza KH3HU (370pOBOE
MUTaHue, COOI0/IEHNE TUTUCHUYECKHUX MTPaBUJI M HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATHI
U OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEPEeKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUUYECKOMY 37I0POBBIO;

MOHUMAHHWE IICHHOCTH TIPaBWUJ HWHIMBHUIYaJbHOTO U KOJJIEKTMBHOTO 0€301MacHOro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHMWE TOCIEJCTBUN W HETPUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJIICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpEHUs);

6) TPYyA0BOro BOCMUTAHUS:



TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEePCTBA, TPYIAOIIO0HE;

FOTOBHOCTb K AaKTUBHOM  JEATEJIBHOCTH  TEXHOJIOTUYECKOM W COLHUAIBHOM
HaINpPaBJICHHOCTH, CIOCOOHOCTh HHUIIUMPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBITIOJIHATh
TaKy0 JEATEIbHOCT;

MHTEPEC K Pa3IuyHbIM cepaM MmpodeccuoHaIbHOM AeSITENbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIA BBIOOp Oyaymield mpodeccud W PEean30BBIBATH COOCTBEHHBIC >KM3HEHHBIC
IUJIaHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH
KU3HHU;

7) 3KONI0rMYECKOro BOCANTAHUS:

AKOJIOTMYECKU 11eJIECO00pPa3HOE OTHOIICHHE K NPUPOJAE KaK HMCTOYHHMKY XU3HHM Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS IKOJOTUYECKOM KYJIbTYphI: MPUOOPETEHUE ONBITA TUIAHUPOBAHUS
MOCTYIKOB M OLIEHKH X BO3MOKHBIX MOCJEICTBUM JIJIs1 OKPYXKAIOLIEH CPEJIbl;

OCO3HaHME ria00aJbHOT0 XapaKTepa SKOJIOTMYECKUX NPOoOJIeM U ITyTe X PEIICHHUS;

CHOCOOHOCTh HCIOJNb30BaTh MNPHOOpETaeMble NPH H3YYEHUM OWOJOTMU 3HAHUS H
YMEHUSI TP PELICHUH MpOOJEM, CBSI3aHHBIX C PalUMOHAIBHBIM IPUPOAOIOJIB30BAHUEM
(cobunroieHne npaBuil MOBEACHUS B IIPUPOJIE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECHS B
AKOCHUCTEMAX, OXpaHy BUJOB, DKOCUCTEM, OHOCPeEphI);

AKTUBHOE HEMpPUSITHE ACHCTBUM, MPUHOCIIIMX BPE OKpYXaroUeHd MPUPOIHOM cperne,
yMEHHUE IIPOTHO3UPOBATh HEeOJIaronpusTHbIE HKOJIOTMYECKUE IIOCJIEICTBHUS
IIPEANPUHAMAEMBIX IEUCTBUI U NIPEJOTBPAILATh UX;

HAJIMYKAE PA3ZBUTOTO 3KOJIOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbI, OIBITA
NESATENBbHOCTH JKOJIOTMYECKON HAMpaBiICHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOW MPAKTHKE, TOTOBHOCTH K YYacTHIO B
IIPaKTUYECKOM AESATEIBHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH;

8) LeHHOCTM Hay4HOr 0 Mo3HaHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE€ KYJIbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE  SI3bIKOBOM M YMTATEIbCKOW  KYJIbTYpbl KakK CpEICTBa
B3aUMOJICUCTBUS MEXIY JIOAbMU U TO3HAHUS MUPA;

MOHUMaHUe crnelupuKr OMOJIOTUM KaK HAayKH, OCO3HAHUS €€ poiu B (OPMUPOBAHUU
pPalMOHAJIBHOIO HAy4YHOrO MBIIUICHMS, CO3JIaHUM LEJOCTHOrO TMpEeACTaBiIeHUS 00
OKpY)KalollleM MHUpe Kak O EAMHCTBE MPUPOJIbI, 4YeJOoBeKa M OOIIeCTBa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOIeM COXpaHEHUs MPUPOTHOTO PaBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTHM OWOJIOTMM JUIi COBPEMEHHOM  IMBHJIM3ALIUU:
o0OecrieyeHUss HOBOTO YpPOBHA  Pa3BUTHS  MEAMIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHMOCOOHBIX pEIIaTh PEeCypcHble MpPOOJIEMbl Pa3BUTHS UETOBEYECTBA,
MOMCKA ITyTEH BBIX0JIa U3 TJIOOATBHBIX IKOJIOTHIYECKUX TIPOOJIeM 1 o0ecrieueHus mepexoia K
YCTOMYMBOMY pa3BUTHIO, PALMOHAIIBHOMY HCIIOJIB30BAHUIO IPUPOJIHBIX PECYPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B TOJYyYCHUHM OWOJOTHYECKUX 3HAHWK B IEJSX ITOBBIIICHUS
oOmmel  KyJmbTypbl, €CTECTBEHHO-HAy4YHOW T'PAMOTHOCTH, KaK COCTAaBHOW  4YacTH
(YHKIHMOHATIBLHOM rPaMOTHOCTH OOy4Jaronuxcsi, popMupyeMoin mpu u3yueHuu OUOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOHOB IO3HAHUS, UCIOJb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCHOJB30BaTh IMONy4YaeMble 3HAHUSA MJSl aHajdn3a U OOBICHEHUS SIBICHUU
OKpY’KaIOIIEr0 MUpPa M MPOUCXOASAIINX B HEM M3MEHEHUH, YMEHHE JelaTh 000CHOBAHHBIC
3aKJIIOYEHUS! Ha OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMXCS JIaHHBIX C IIEJIbI0 TOJyYEHHs
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJILHO MCIOJIb30BaTh OUOJOTMYECKUE 3HAHMS NIl PEIICHUS
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUsX;

OCO3HAaHME LIEHHOCTH HAYYHOMU JEATENBHOCTH, TOTOBHOCTh OCYILECTBIIATH IPOEKTHYIO
U UCCIIENOBATENbCKYIO AEATEIbHOCTh HHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BAHHUIO M CaMOOOPa30BaHHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUN MO OHOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METATINPEOMETHBIE PE3YJIbTATbI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS yU4eOHOTO mpeaMeTa « buosiorusy BKIIOYAIOT:
3HaUUMBbIE [T (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOUIUXCS MEXKIUCITUTUTMHAPHbIE
(MeXTIpeIMETHBIE) OOIIEHAYYHbIC TTOHSATHUS, OTPAKAIOUIUE IEJIOCTHOCTh HAYyYHON KapTUHBI
MHpa U crieu(PUKY METOIOB MTO3HAHMUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEprus, SBJIEHUE, TMPOIECC, CUCTEeMa, Hay4dHbIM (aKT, TPUHIMUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEAOBaHNE, HAOIIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U
IpYyTUX), yHHUBEpCAJIbHbIE yueOHble JAEUCTBUS (TIO3HABATEIbHBIE, KOMMYHHKATHUBHEIE,
peryisTuBHbIe), oOecneunBaromye (opMupoBaHue (YHKUIMOHATBHOM TPAMOTHOCTH U
COIIMAJILHOM KOMIIETCHIIMM OOYYarolmuxcs, CIOCOOHOCTh OOYYaroOUIUXCs UCIOIb30BaTh
OCBOCHHBIC MEXIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCAIbHBIC yUeOHBIC
JIEVCTBUSA B IMO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE pe3ysibTaThl OCBOSHHUS MPOrpaMMbl CpeaHEro o0Iiero oopa3oBaHus
JOJKHBI OTPaXKaTh:

OBna,qume YHNBEPCa/IbHbIMU y‘-IE6HbIMI/I NMno3HaBaTe/IbHbIMA AGVICTBI/IFIMI/IZ

1) 6a30Bble 10rM4YecKme AENCTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBINLICHUs (aHaIu3a,
CUHTE3a, CpaBHEHHUA, Kiaccuukanuu, 0O0OIICHHs), PACKPHIBATH CMBICT OWOJIOTHYECKUX
MOHATUN (BBIACTATh MX XapaKTEPHbIC MPU3HAKH, YCTAHABIMUBATh CBS3U C JAPYTHMHU
MOHSATUSIMU );

OTPENIENIATh LIeU ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX JTOCTHXKECHMUS,
COOTHOCUTBH PE3YJIbTAThI ICSITEIHLHOCTH C TOCTaBICHHBIMU LIEJISIMU;



WCIIOJIH30BaTh OMOJIOTMUECKUE TOHSTHS I OOBSICHEHUS (PAKTOB W SIBJICHHUM >KHBOU
MIPUPO/JIBI;

CTPOUTh JIOTHYECKHE paCCYXIeHUs (MHIAYKTUBHbBIC, ICAYKTHBHBIC, IO aHAJOTHUH),
BBISBISATH  3aKOHOMEPHOCTH W  NPOTHBOPEYUS B  PAacCMATPUBAEMBIX  SABJICHUSX,
(hOpMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIE CPEJICTBA JISl MPECTABICHUSI CYIIECTBEHHBIX CBS3EH
¥ OTHOIICHWN B HM3y4aeMbIX OMOJIOTHYECKMX OOBEKTax, a TAKXKe IMPOTHUBOPEUHMM Pa3HOTO
pO/ia, BBISIBJICHHBIX B PA3IUYHBIX HH(POPMAITMOHHBIX UCTOUYHUKAX;

pa3pabarpiBaTh IUTAH pEIICHHS TpoOJeMbl C Yy4€TOM aHalIM3a HWMEIOLIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJbTATOB LEISIM,
OIICHUBATh PUCKH MOCJIEACTBUIN AEATCIBHOCTH;

KOOPJAVMHUPOBATh M BBHITIONHATH PabOTy B YCIOBHUSX PEaTbHOTO, BUPTYaJbHOIO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30Bble nccnenoBaTe/IbCKNe AeNCTBUS:

BJQJCTh HABbIKAMHU Y4YEOHO-HUCCIEAOBATEIbCKOM ¥ TPOEKTHOW  JIeATEeNbHOCTH,
HaBBIKAMH pa3pelieHus] mpo0saeM, CIOCOOHOCThIO U TOTOBHOCTHIO K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUSI NPaKTHUUECKUX 3aJay, MPUMEHEHUIO pa3INYHbIX METO/OB
MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUABI ACATEIBHOCTU MO IMOJIYYECHHIO HOBOTO 3HAHUS, €0
MHTEpHpEeTaluu, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYAIUsAX, B TOM YHUCJIE TIPH
CO3/IaHUU YYEOHBIX U COLIMAIIbHBIX MPOEKTOB;

dbopMupoBaTh HAy4HBIM THUIl MBIIUICHUS, BJIAJIETh HAyYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (OPMYJIIMPOBATH COOCTBEHHBIE 33/1aud B 00OpPa30BaTEIHbHOMN JEATEILHOCTH U
YKU3HEHHBIX CUTYyallUsIX;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M W aKTyaJlM3UPOBAaTh 3ajlady, BBIJABUTATh
TUTIOTE3Y €€ pelleHus, HaXOAUTh apryMEHThl NJisd JI0Ka3aTelbCTBa CBOUX YTBEPXKIACHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJIM3UPOBaTh IMOJYYEHHbIE B XOJIE€ PEIICHUS 3aJauyd pPe3yJbTaTbhl, KPUTUYECKHU
OIICHUBATh UX JI0OCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATH 1I€JICHANIPABICHHBIN MOUCK MEPEHOCa CPENICTB U CIOCOOOB JICUCTBUS B
po(eCCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEIILHYI0O M TMPAKTUYECKYyl0 00JacTu
KUZHEACATEITbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE WJIEH, Npejiarath OpPUTMHAIbHBIC MOAXOJbI U PEIICHHS, CTaBUTh
MpOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ MHopMaLneir:



OPHEHTHUPOBATKLCS B PA3TMYHBIX UCTOUYHUKAX HH(POPMAIUH (TEKCTE y4eOHOTO MOCOOus,
HAyYHO-TIOMYJISIPHOM  JUTEpaTrype, OWOJOTMYECKHUX  CIOBapsAX M CIPaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHeTe), aHanu3upoBaTh MHPOPMALMIO PA3THYHBIX
BUJOB U (POpM TMPEJACTABICHUS, KPUTUYECKH OLICHUBaTh €€ JIOCTOBEPHOCTh W
HEMPOTUBOPEUHBOCTD;

(GopMynupOBaTh 3ampPOCHl M MPUMEHSITHh PA3IUYHbIE METOABI MPHU MOUCKE U OTOOpe
Oounonoruyeckor nHpopmaIu, HeOOXOJUMOM JIJIsl BBITIOJHEHUS YUeOHbIX 3a/1a4;

npUOOpETaTh OMBIT UCTIOIB30BAHMS HH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJbTYPY aKTUBHOTO MCTIOJb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (DOpMY MpeACTaBIeHUS OHOJOTHYECKON
uH(popManuu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJUIIBI, PUCYHKH U JIPYTOe);

UCIIOJIb30BaTh HAYUYHBIM $I3bIK B KayeCTBE CPEACTBAa NpHU paboTe ¢ OMOJIOTHYECcKOM
uH(popMaIeil: TPUMEHSATh XUMUYECKUe, (PU3NUYECKUE U MAaTEMAaTUYECKUE 3HAKU U CUMBOJIBI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIATYPY, HMCIOJI30BaTh M MPEOOpPa30BbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIIATHOCTH;

BIIQ/ICTh HaBBIKAMHM pPACIO3HABaHMUS U 3allUThl WHGOpMaIuK, HWHOOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

OBﬂa,D,eHl/le YHMBeEpPCa/IbHbIMA KOMMYHUKaTUBHbLIMWA |EI,(?I‘/JICTBI/IFIMI/I:

1) o6LLeHweE:

OCYIIECTBIISITh KOMMYHHKAIlMd BO BceX cdepax >KM3HH, aKTUBHO y4acTBOBaTh B
AUaJiore WM JAMCKYCCHUHU IO CYLIECTBY OOCYyXJaeMOM TeMbl (yMEHHE 3a7aBaTh BOMIPOCHI,
BBICKA3bIBaTh CY)KJICHUSI OTHOCHUTEIBHO BBINIOJHEHUS IpeAjiaraéMol 3a/ladyd, YYUTHIBATbH
MHTEPECHI U COTJIaCOBAaHHOCTb IMO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);

pacrno3HaBaTh HeBepOaJbHBIE CpeACTBa OOIICHHS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHTyallud, YMETh CMsATr4aTh
KOH(JIMKTHI U BECTH IIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CTIOCOOAMU OOILEHUSI ¥ B3aUMOJCHCTBUS, TOHUMATh HaMEPEHUs
APYTUX JIIOJIEH, TPOSIBISITh YBAXHUTEILHOE OTHOIIEHHE K COOECeIHHWKY M B KOPPEKTHOU
dhopme popMynupoBaThH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHas [1esATeNIbHOCTb:

MOHUMATh M HWCIOJ30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHANBUAYAIbHON PabOTHI
MpU PEIICHUU OHOJIOTMYECKON MpoOeMbl, 0OOCHOBBIBATH HEOOXOJAMMOCTH MPUMEHEHUS
IpyNMoBbIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUHN Y4eOHO 3a1a4u;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JNEHCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXkJI0TO UjieHa KOJUIEKTHBA,

NPUHAMATH IIETH COBMECTHOW MAESTeThHOCTH, OPTraHWU30BHIBATh M KOOPAWHHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JEUCTBUM, PACHPENEIATh POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHHMBAaTh Ka4eCTBO CBOETO BKJIaJa M KaXJIOr0 yYaCTHUKAa KOMAaHIbl B OOIIMA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;



IpeaiaraTh HOBbIE ITPOEKTHI, OLIEHUBATh UJEH C MO3UIIMH HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETMYECKOE NOBEICHHUE B PA3JIUYHBIX CUTYyalUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUILIUATHBHBIM.

OBJ'Ia,CI,eHI/Ie YHNBEPCa/IbHbIMU PETYNATNBHBIMA AGIZCTBI/IHMI/IZ

1) camoopraHusayms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JJIA BBISBICHUS MPOOJIEM M HMX pEHICHUS B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHHWM 1EJEBbIE U CMBICIOBBIE YCTAaHOBKHU B
CBOMX JICMCTBUSIX M IMOCTYIKax MO OTHOLICHHIO K >KMBOW MPUPOJE, CBOEMY 3JI0POBBIO H
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JI€SITEIbHOCTD, BBISBIIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BaTEIbHOM NEATENbHOCTH H
KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJISATh IUJIaH pEHIeHUus NpoOJieMbl C YYETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JABaTh OLICHKY HOBBIM CHUTYalHsIM;

paciupsaTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANIOUYTECHUMH;

JienaTh OCO3HAHHBI BBIOOP, apPryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTHh 3a
pelIeHue;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW HPYAULMH B pPa3HBIX
o0JacTsx 3HaHUH, IOCTOSHHO MOBBIIIATh CBOIM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPO/Ib:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LEIIM;

BJa/leTh HABbIKAMU I[O3HABATENbHOM peQiIeKCMH KaK OCO3HAHMS COBEpILIAEMbIX
NEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB W OCHOBAHWM, HCIIOJIb30BATh
npuEMBbI pedIeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

NPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

3) NpuHATYE cebs 1 Apyrunx:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI M APTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKA.

NMPEOMETHbBIE PE3YJIbTATbI

[IpeameTHbie pe3ynbrarbl ocBoeHusi nporpamMmbl COO no Ouosnorum Ha 0a30BOM
YpOBHE BKJIIOYAIOT crieliMpUUecKue ajsi yueOHoro npeamera «bruonorusy) HaydyHble 3HAHUSA,
YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHUIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUM,



BUJIbI JEATENBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IU4HbIX
y4eOHBIX CUTYaIUsIX, @ TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C OMOJIOTHEH.
B nporpammMe npenMeTHbIe pe3yabTaThl IPEACTaBICHbI 10 ToJaM 00y4YeHMUs.

[IpenmeTrHble pe3yabTaThl OCBOEHUS ydueOHoro npeamera «buosorus» é 10 knacce
JOJKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUNA O MECTE€ M POJU OMOJOTHUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KApTHUHBI MUPA
M Hay4yHOTO MHPOBO33PEHHUS, O BKJIA/JE€ POCCUMCKUX M 3apyOexkHBIX Yy4EHBIX-OMOJIOTOB B
pa3BuTHEe OMOJIOTMH, (PYHKIIMOHAIBHONW I'PAMOTHOCTH YeJIOBEKa JJIs PELICHUs KU3HEHHBIX
3azay;

YMEHHE PAaCKpbIBaTh COJIEp)KaHWE OHOJOTMYECKUX TEPMUHOB M TMOHITHMA: >KU3Hb,
KJIETKA, OpPraHu3M, MeTaboau3M (0OOMEH BEUIECTB M NPEBpAIllEHUE SHEPTUH), FOMEOCTa3
(camoperyinsiuusi), ypOBHEBas OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOHM3BE/ICHUE
(penponykius), HaCAEACTBEHHOCTh, U3MEHUMBOCTD, POCT U Pa3BUTHE;

YMEHHUE HU3JlaraTh OMOJOTUYECKHE TEOPUH (KJIETOYHAs, XPOMOCOMHAs, MYTallHOHHAs,
LEHTpaJIbHAsl JOrMa MOJIEKYJIsIpHOU Ouosorum), 3akonsl (I'. Mennens, T. Moprana, H. W.
BaBuiioBa) u ydeHus (0 LEHTpax MHOToOOpa3usi U MPOUCXOKICHUS KYJIbTYPHBIX PACTEHUMN
H. 1. BaBuiioBa), onpeaensitb rpaHuLibl UX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHUE BIAJETh METOAMH HAYYHOTO MTO3HAHUSA B OMOJIOTUU: HaOIIOJEHUE U ONHCAHUE
KUBBIX CHCTEM, IpPOLIECCOB M SIBJICHUW, OpraHu3alus U MpPOBEAEHUE OMOJIOTHYECKOTrO
DKCIIEPUMEHTA, BBIJIBHKCHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIENYyEMBIMU
BEJIMUYMHAMU, OOBSICHEHUE NOJyYEHHBIX PE3y/IbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATH,
TEOPHH U 3aKOHOB, YMEHHE JIE1aTh BbIBOJIbI HA OCHOBAHUU IIOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa
BEUIECTB M TMPEBpAlllEHUuss DHHEPruM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO0 U
HHEPreTUUECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Mei03a, OIJI0IOTBOPEHHMSI, Pa3MHOKEHUS,
MHJUBUyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HE3);

YMEHHUE MPUMEHSTH NMOJIyYCHHbIE 3HAHMS 111 OOBICHEHUSI OMOJIOTUYECKUX MPOLECCOB
U SIBJICHUM, JJIsl MPUHATHUS MPAKTUYECKUX PEIIEHUWH B TMOBCEIHEBHOW KHU3HU C LEJbIO
oOecnieueHuss OE30MAaCHOCTH CBOEr0 370pPOBbsi M 3/I0pPOBbS  OKPYXKAIOIIMX JIIOJIEH,
COOJIIOICHNS. HOPM T'PaMOTHOT'O MOBEJIEHUS B OKpY’Kalollel NPUPOJHON cpelie, TOHUMaHHUe
HEOOXOJIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN COBPEMEHHON OHMOJOTMH M OUOTEXHOJIOTHI
JUISL palliOHAIBHOTO MPUPOIONOIb30BaAHUS;

YMEHHE peniaTh 3JeMEHTApHble TCHETHMYECKHE 3a/ladyl Ha MOHO- M JUTHOpHIHOE
CKpEIlMBAaHUE, CILEMJICHHOE HAacleJOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpELIMBaHUs JUIsl IPECKa3aHus HACIEA0BAHUS IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBINOIHATH Ja00OPATOPHBIE U MPAKTUYECKUE padOThl, COOJIIOAATH IpaBuiIa MpH
pabote ¢ yueOHBIM 1 TaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKU OLCHUBATh U MHTEPIPETUPOBATh MHPOPMAIUIO OMOJIOTHYECKOTO
coJlep KaHusl, BKIIOYAIOIIYIO MICEBJOHAYYHbIE 3HAHUS U3 Pa3JIMYHbIX UCTOUYHUKOB (CpencTBa



MaccoBoM  MH(pOpMAalU{, HAYYHO-TIOMYJSPHBIE MaTepuaibl), J3TUYECKUE  AaCIEKThI
COBPEMEHHBIX MCCIIEI0BaHNI B OMOJIOTMH, METULIUHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NIUCbMEHHBIE U YCTHbIE COOOUIEHMs, 0000IIast
OMOJIOTMYECKYI0 HMH(OpPMAIMI0 W3 HECKOJIBKMX MCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.

[IpenmeTrHbie pe3ynabTaThl OCBOeHUsS ydeOHoro mpeamera «buonorus» é 11 knacce
JOJKHBI OTPaXKaTh:

c()OPMUPOBAHHOCTh 3HAHUNA O MECTE M POJM OMOJOTMU B CUCTEME HAYYHOIO 3HAHUSA
€CTECTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
¥ Hay4YHOTO MHPOBO33PEHHMS, O BKJIAJE POCCHICKUX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BuTue OUONOruU, (PYHKIIMOHATHHOW TPAMOTHOCTH YeJIOBEKa JJIS PELICHUS >KU3HEHHBIX
3ajady;

YMEHHE pacKpbIBaTh COJAEpKAHUE OHOJIOTMYECKUX TEPMHUHOB M IOHATHI: BUJ,
MOMyJsALKsS, TEHOPOHI, HSBOJIOLMS, JBWXKYyIIME CUJbl  ((aKTOphl)  SBOJIIOLMH,
MIPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHJ000pa30BaHUE,  HKOJOTHYECKHUE  (PaKTOpBI,
HKOCUCTEMA, NPOIAYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI, LENU MUTaHUs, 3KOJIOrHMYecKas
nupaMujia, OMoreoleHos, onocdepa;

YMEHHUE H3JIaraTb Ouosiornyeckue Teopuu (dBoitonuoHHas teopus Y. JlapsuHa,
CUHTETUYECKasl TEOpHUsl HBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOJIbIIIEBOrO CXOJCTBA
K. M. bapa, uepenoBanus riaBHbIX HampasieHud u myrted sosmonmn A. H. Cesepuosa,
yueHus o buochepe B. . Bepnaackoro), onpeaensts rpaHULbl UX IPUMEHUMOCTH K )KUBBIM
CUCTEMAM;

YMEHHE BJIAJIETh METOAAMH Hay4YHOI'O TO3HAHUS B OMOJIOTMH: HAOIIOACHUE U OIIMCAHUE
KUBBIX CHCTEM, MPOLIECCOB M SIBJICHUW, OpraHu3alusi U MPOBEIECHHE OHOJOTUYECKOTO
AKCIIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BBISBJICHUE 3aBUCUMOCTH MEXKIY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOJyYEHHBIX Pe3yJbTaTOB, UCIOIb30BAHHBIX HAYUHbIX NOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BbIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACISTh CYUIECTBEHHbIE NPHU3HAKH CTPOEHUS OMOJOTMYECKHX OOBEKTOB:
BUJIOB, OMYJISIUUMI, IPOIYLIEHTOB, KOHCYMEHTOB, PEYLIEHTOB, OMOT€OLIEHO30B U DIKOCUCTEM,
OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOM HW3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJ1000pa30BaHUsl, IPUCTIOCOOTIEHHOCTH OPTaHU3MOB, NEUCTBUS YKOJIOTHUECKUX (HaKTOPOB
Ha OpPraHu3MBbl, MEPEHOCA BEUIECTB M IOTOKA 3HEPIrUM B SKOCHCTEMAX, AHTPOIIOTCHHBIX
M3MEHEHUH B 3KOCUCTEMAaX CBOEW MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH MMOJTYYECHHbIC 3HAHUS JJIs1 OOBSICHEHHS] OMOJIOTHYECKUX MPOLECCOB
U SIBICHUHN, JUISl TPUHATHS NPAKTHUECKUX PEIICHUH B IMOBCEAHEBHOM JKHU3HHU C LEJIBIO
oOecnieueHrss OE30MACHOCTH CBOErO 370pPOBbsi M 3JI0POBbS  OKPYXKAIOMIMX JIIOJIEH,
COOJIIOJIEHUS. HOPM TPaMOTHOTO MOBEJCHUSI B OKPY’KaIOIIEH MPUPOIHON cpeae, MOHUMaHue
HE0OXOAMMOCTH UCIOJIb30BaHUS TOCTUKEHUI COBPEMEHHON OMONIOTUU JIJIsl palliOHAIBHOTO
MIPUPOAOTNOIb30BAHHS;

YMEHHE peniaTh 3JeMEeHTapHble OMOJOTHYECKUE 3a7aud, COCTABISATh CXEMbI IIepeHoca
BEILIECTB U SHEPTUHU B dIKOcHUCTEMaX (LIENMU MUTaHUs);



YMEHHE BBINOJIHATH J1a00paTOpHbIE U MPaKTUUYECKHE PadOThI, COOMIOAATh MpaBUiia MpH
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yMEHUE KPUTUYECKH OLEHMBATh U WHTEPIPETUPOBATh MH(OPMAIIUIO OHOIOTUYECKOTO
CoZIepKaHus, BKIIOYAIOIIYIO IICEBJJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB (CPEICTBA
MaccoBOW HH(OpMAINK, HAYYHO-TIOMYJSIPHbIE MaTepualbl), pacCMaTpUBaTh TJI0OATBHBIC
HKOJIOTUYECKUE TMPOOJIEMbl COBPEMEHHOCTH, (OpMHpOBaTH MO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHbIE M YCTHbIE COOOIIECHHUs, 0000Ias
Ouosiorndyeckylo HHGOpPMAIMIO U3 HECKOJbKHX HCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTHH.



TEMATUYECKOE NMNJ1AHNPOBAHWE

10 K/TACC
KonnyectBo Yacos
Ne n/n HanmeHoBaHWe pa3fenoB N TeM MporpamMmb| KOHTponbHbIe MpakTuyeckme IneKTPOHHbIE (LIPOBbLIE)
Bcero obpaszoBaTe/ibHble pecypcebl
paboTbl paboTbl

bu6nmoreka [IOK
! bronorii Kax Hayxa 2 05 https://m.edscIjJ.ru/7f410292

2 JKuBrle cucTeMbl U UX OpraHusanusa 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292

3 XHMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubnuoreia LOK
https://m.edsoo0.ru/7f41¢c292

4 )KI/ISHCZIGSITGHI)HOCTI) KJICTKHU 6 BI/I6J'II/IOT6K8. HOK
https://m.edsoo.ru/7f41¢c292

5 PazmHoOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bu6nmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M MN3BMEHUYHUBOCTh OPTaHU3MOB 8 1.5 ﬁggg?/(:;e;asiorﬁ/? £416292

7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292

8 PezepBHOE Bpems 1 1 bubmmorexa LOK
https://m.edsoo.ru/7f41c292

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 4
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11 KNACC

KonnyecTtso yacoB

ONeKTPOHHbIe (LM poBbIe)

Ne n/n HanmeHoBaHWe pasaenoB 1 TeM NPorpamMmbl Beero KoHTponbHble  lMpakTuyeckume 06pazoBaTENbHbIE PECYPCHI
paboThbl paboThbl

1 DBOJIIONMOHHAS OWOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74

2 Bo3HUKHOBEHHE B pa3BUTHE )XKU3HU Ha 3emiIe 9 0.5 Brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74

3 Opranu3Mel 1 OKpyKaromas cpeaa 5 1 bubnuoreia LOK
https://m.edsoo.ru/7f41cc74

4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74

5 PesepBHOE Bpems 2 1 bubnuoreia LIOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 1 2.5
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