MHMHUCTEPCTBO NPOCBEILEHWSA POCCHUMACKOW ®EJJEPALIMH
MUHEHCTEPCTBO NPOCBEILEHNA M BOCTIHTAHMA VALAHOBCKOM 0d/1acTy
Vipasnenue oSpasobaiis agMMHHCTPALMM TOPOAA YIbSHOBCKA

MBOY CIi N? 5 un. C.M. Kuposa

UeE

PACCMOTPEHO COTJIACOBAHO YTI} P)KIIA!O

3amecTHTe b AHpeKTOpa o YBP Iln;;e-laa ?5@3‘51@"! Na5-°|
i pah:

4/% YUymuosa E. B, nm. (‘M : ;

IpoTtoxon Ne 1

&+ Yananos B.B.

or«28» 08 2023 r. or«30» 08 2023 r. Ilpuxas or 30.08.2023 No 1921

yﬂbﬂ HOB Moanucano

undposom

Banepmm NOANVCHIO:

YnbaHos Banepun

Bn AaANMUP Brnagumnposny

= SRRD [ata: 2023.09.26
pRTOESESS. OBMM 15:56:18 +04'00"

«Byuoaorua»

PabGouas nporpamma
(1D 3156634)

nas 10 xnacca OCHOBHOTO 0BUero 08pasoBaHHA

Ha 2023-2024 yueSHniil rox

CocTtasurens: JIanakuua TarbaHa lennanbe
vuurtenb 6uon

r. Vabsivosck 2023

ITOSICHUTEJIbHAS 3AIIMCKA

[Tpu paspaboTKke mpOrpamMmsbl IO GMOJIOTMM TEOPETUUECKYIO OCHOBY JIJIsI OIpeae/ieHusT
MOAXOMOB K (opmMupoBaHUMIO comepykaHusl yueOGHOro mpeamera «buosmorus» cocraBmim:
KoH1lenTyaabHble TosioskeHyst @PI'OC COO o B3auMO0OYCIOBAEHHOCTHU 11eJIeit, COlepsKaHmsI,
pe3yJIbTaTOB OOyYeHMs M TPeOOBAHMII K YPOBHIO MOATOTOBKYM BBIITYCKHUKOB, MOJIOXKEHMS 00
O0IIMX LESX U MPUHIUIIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME CUCTEMbI CPETHETO
obulero o6pasoBanust B Poccuiickonn ®Demepanuy, a TakKe IOJOXKEHMSI O cCrHelyUbuKe
61Moslorny, €€ 3HaAYeHUM B IO3HAHMM J>KUBOM MPUPOLbI U OOECIIeUeHUM CYIIeCTBOBaHMS
yejioBeueckoro obmrectBa. CorjacHO Ha3BaHHBIM IIOJIOKEHMSIM, OIpeAeIeHbl OCHOBHbBIE
(bYHKIIMM MPOrpaMMBbl IO OMOJIOT UM U €€ CTPYKTYpa.



IIporpamma mo OwuoJsioruyu [HOAET IpeAcTaB/ieHMe O Ledsax, o6 o0lei cTpareruu
00y4YeHMsI, BOCIMTAHMS M pa3BUTUS OOYUAIOIIMXCS CpeNCcTBaMM Y4YeOHOro IpeamMerTa
«Buonorusi», omnpemenser o6s3aTeibHOE IIPeIMETHOE COAepyKaHue, €ero CTPYKTYpY,
pacripefiejieHre IO pasfejiaM M TeMaM, PEeKOMEHIyeMYIO IOCaed0BaTeIbHOCTh M3YUYeHMs
yueOHOrO MaTepuaja C YYETOM MEXKIPEIMETHbIX ¥ BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKU
06pa3oBaTeIbHOTO MPOoIecca, BO3paCTHBIX OCOOEHHOCTEN 00YUaloIIMXCs.

B mporpamme 1o 6mMOJIOTMM TaKKe YUMTBHIBAIOTCS TPeOOBaHMS K ILJIAHUPYEMbIM
JIMYHOCTHBIM, MeTalpeIMeTHbIM U NpPeIMEeTHbIM pe3ysbTaTaM 00yueHMus B (OPMUPOBAHUA
OCHOBHBIX BU/IOB YUeOHO-TTO3HABATE/IbHON AeSTeIbHOCTI/YUeOHBIX MEeMCTBUIT O0YUarOIINXCSI
IO OCBOEHMIO COMIEP>KaHMsT OM0JIOTMYEeCKOro 06pa3oBaHMS.

B nporpamme no 6monorun (10-11 kiaccel, 6a30Bblii YPOBEHb) peaM30BaH MPYHLINII
MPEeEeMCTBEHHOCTY B WM3y4yeHUM OuMosjoruu, Osaromapss 4emy B Hell MTPOCMaTPUBAETCS
HampaBJIeHHOCTb Ha pa3BUTHME 3HAHWUM, CBSI3aHHbIX C (OPMMUPOBAHMEM €CTECTBEHHO-
HAayYHOTO MMPOBO33PEeHMSI, IIEHHOCTHbIX OpMEHTalMil JIMUHOCTU, SKOJIOTMUYECKOrO
MBbIIIJIEHMSI, TIPENCTaBJIeHUII O 3OOPOBOM O0Opa3e >KM3HM UM OepeskHbIM OTHOIIEHMEM K
OKpYysKalollei npupomgHoy cpeme. [lostomy Hapsgy ¢ M3ydeHueM OOIIeOGMOIOrMUeCKUX
TEOPUIA, a TaK)Ke 3HAHUI O CTPOEHMM JKUBBIX CUCTEM Pa3HOTO paHTa M CYIIHOCTY OCHOBHBIX
MPOTEKAIOIIMX B HUX IIPOIIECCOB B IporpamMMme I10 OMOJIOTMM YIeJIeHO BHMMaHMe
MICITOJIb30BAHMIO TTOJTYUYEHHBIX 3HAHMI B TIOBCEIHEBHOM JKU3HM [IJIS PeLIeHMS MPUKJIaIHbIX
3a7ay, B TOM 4YMCJIe: MPO(PUIAKTMKM HAC/JIEeNCTBEHHbIX 3a00JIeBaHMI YeJI0BeKa, MeIVKO-
reHeTUYECKOTO  KOHCYJIbTMPOBAaHMS, OOOCHOBAaHMSI  9SKOJIOTMUYECKM  IIeJeCO00pa3sHOro
MOBEIeHNsI B OKpY’)Kalolllell IIPMPOOHON Cpele, aHaauM3a BIUSHUS XO3SMCTBEHHON
JeITeJIbHOCTY YeJIOBEKa Ha COCTOSIHME TIPUPOIHBIX U MCKYCCTBEHHBIX S9KOCUCTEM. Y CUJIEHME
BHMMaHMsI K TIPUKJIAIHOM HAIMPaBJIEHHOCTM yUYeOHOro mpenmeTa «Bbuoaorus» mpoayKToBaHO
HEeOOXOIVMOCTbIO OOecrieueHus] YCJIOBUM [JIsT pellleHuss OJHOM W3 aKTyaJIbHBbIX 3ajau
IIIKOJILHOTO OMOJIOTMYECKOTO 00Opa3oBaHMsi, KOTopas Ipeariosaraer GOpMUpOBaHME Y
00YyYaroIIMXCs CIIOCOOHOCTY aJalTHPOBAaThCS K M3MEHEHMSIM OVMHAMMYHO Pa3BUBAIOIIEIOCs
COBpEMEHHOT0 Mupa.

buonorust Ha ypoBHe cpemHero o0lero o6pasoBaHMs 3aHMMaeT BakHOe MecTo. OHa
obGecrieurBaeT GOPMMPOBaHME Yy OOYYAIOLIMXCS MPeaCTaBIeHMii O HAyYHOM KapTuMHE MUpa,
pacimpsieT M 06001laeT 3HAHUSI O SKMBOM WPUPOJE, €€ OTIMUUTENbHBIX IMpPU3HAKAX -—
YPOBHEBOW OpraHm3alvii M 3BOJIIOLMM, CO3HAET YCJIOBUS IJISI: TIO3HAHWUS 3aKOHOB >KMBOM
npuponbl, GOpMMUPOBaHUS (YHKIMOHAIBHOM TI'DPAMOTHOCTYM, HaBBIKOB 300POBOrO U
6e30macHOro ob6pasa >KM3HU, SKOJOTMUYECKOTO MbIILIEHNMS, LIEHHOCTHOTO OTHOIIEHUS K
SKMBOJ MPUPOJIE U UeJIOBEKY.

Bonbiioe 3HaueHue OMOJOTMS MMEET TakKe [JIs1 pelleHus] BOCHUTATENbHBIX U
pa3BMBAIOIIMX 3ajad4 CpemgHero oOIero o6pa3oBaHMs, COLMATM3AIMM OOYUAIOIINXCS.
Nsyuenue Ouosiormy obecreuynBaeT yCIOBUMS Ojs1 (GOPMUPOBAHUSI VHTEJUIEKTYaJbHbIX,
KOMMYHMKAIIMOHHBIX ¥  MH(POPMALMOHHbIX  HABbIKOB,  OJCTETUYECKOM  KYJIbTYDHI,
CITOCOOCTBYET MHTErpaImy 6MOJOrMIYeCKNX 3HAHUN C MPECTaBIEHMUSIMI U3 OPYTUX YUEOHbIX
MpeaMeToB, B YaCTHOCTM, GU3MKU, Xumuu U reorpadum. HasBaHHbIE MOJIOXKEHUST O
npegHasHaueHMy ydeOHOro mpeamera «buosiorusi» COCTaBUIM OCHOBY IJISI OIpefeseHus
MTOAXOZIOB K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COMEPsKaHMs, IIPEICTABJIEHHOTO B IIPOrpamMMe
10 OMOJIOTUH.

Or6op comepskanmsi yuebHoro mnpemmera «buomormsi» Ha 6a30oBOM  yPOBHE
OCYIIECTBJIEH C IMO3UIMI KYJIbTYpPOCOOOPAa3SHOrO IOAXOAAa, B COOTBETCTBUM C KOTOPBIM



obyJarolIMecs: TOKHbI OCBOUTh 3HAHMS M YMEHMSI, 3HauMMble A1 GOpPMUPOBaHMS OOIIEN
KYJIbTYPbI, OTpeJessiiole afeKBaTHOe IMOBeJeHMe UYeOBeKa B OKPYJKAIOIIEN MPUPOLHON
cpene, BOCTpeOOBaHHbIE B MOBCEOHEBHOM JKU3HM M MPAKTUUECKON AestesbHOCTM. Ocoboe
MECTO B 9TOV CUCTeMe 3HaHWMI 3aHMMAIOT 3JIEMEHTbI COIepyKaHNsl, KOTOPbIe CTY3KaT OCHOBOM
11T GOPMMUPOBAHMS TIPEICTABIEHNII O COBPEMEHHOM eCTeCTBEHHO-HayUYHOM KapTUHEe MuUpa U
IIEHHOCTHBIX OpMEHTAIMSIX JIMUHOCTM, CIIOCOOCTBYIOIIMX T'yMaHM3aIMyU OMOJIOrMYECKOTO
o6pas3oBaHus.

CTpyKTypMpOBaHue conepskaHMs y4eOHOro mMarepuaja B IporpamMme IO GMOIOruu
OCYIIIECTBJIEHO C YYE€TOM TIPUOPUTETHOTO 3HAUEHMS] 3HAHMIL OO0 OTIMUUTETbHbIX
OCOOEHHOCTSIX JKMBOM TMPUPOABLI, O €€ YPOBHEBOV OpraHM3alyuuM U BSBOJIONUM. B
COOTBETCTBUM C 3TUM B CTPYKTYype yuebHOro npeamera «buosorusi» BbIIe/IeHbl CleAyoIye
comepykaTesbHble JuHUK: «Buonorus kak Hayka. MeToabl HayyHOTo mo3HaHus», «Kiertka
Kak Owmojornmueckass cucrema», «OpraHmsm Kak Owuosiormyeckass cucrema», «Cucrema u
MHOIro0o0pasie OpraHMyeckKoro Mupa», «DBOJIOLMS SKUBOM IPUPOABI», «DKOCUCTEMBI U
MIPUCYIIVie UM 3aKOHOMEPHOCTM ».

Llenp m3yueHus: yue6HOro npemmera «buosorusi» Ha 6a30BOM ypOBHE — OBJIaJleHNE
00YyYaIOIIMMUCST 3HAHUSIMM O CTPYKTYPHO-(PYHKIMOHAIBHOM OpraHM3alMy >XUBBIX CUCTEM
pa3HOTO paHra ¥ MNpHUOOpeTeHMe YMEHUM WCIOJb30BaTh 3TU 3HAHUSI [IJIT TPaAMOTHBIX
NEeVICTBUII B OTHOILIIEHMM OOBEKTOB SKMBOV MPUPOABI M DELIEeHMST PasIUYHbIX SKU3HEHHBIX
po6JIeM.

HocTtmskenne 1enu usydeHus yuebHoro rnpemmeta «buosorusi» Ha 6a30BOM ypOBHE
obecreynBaeTCs pelleHeM CJIeAyIOIMX 3a4a4:

OCBOEHME OOYYAIOIIMMMUCSI CUCTEMbI 3HAHMII O OMOJIOTUYECKUX TEeOPUSIX, YUEHUSIX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBMjIax, CIYKallMX OCHOBOM JisT (hopMUpOBaHMUS
MpeACTaB/JIeHNit O eCTeCTBEHHO-HayUYHOM KapTMHE MMUpa, O MEeTOAAX HAayuyHOIr'o IO3HaHMS,
CTpPOEHMM, MHOTO0OPasuy U OCOOEHHOCTSX KMBBIX CHCTEM Pa3sHOTO YPOBHSI OpraHM3aluy,
BBIIAIOIIMXCSI OTKPBITUSIX ¥ COBPEMEHHBIX MCCIeIOBaHNSIX B OMOIOTUN;

dbopMmpoBaHe y 00yUaIOIIMXCS TTO3HABATENbHbBIX, MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEN B MpOIIeCCe aHa/M3a MAHHBIX O TMYTSIX PasBUTUSI B OMOJIOTMM HAyYHBIX
B3TJISIIOB, MEN U MOAXO0H0B K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHM3aIumy;

CTaAHOBJIEHME Yy OOYYaIOIIMXCS OOIIeN KyJbTypbl, (YHKIMOHAIBHOM T'PAMOTHOCTH,
pa3BUTIE YMEHUI OOBSICHITH M OIIEHMBATD SIBJIEHMSI OKPY’KAIOIIErO0 MMUpPA JKUBOM MPUPOIBI
Ha OCHOBAHMY 3HAHMIA U OIBITA, MMOJTYYEHHBIX TTPU U3YYeHUY OUOIOTUN;

dbopMupoBaHe y 0OYyYAIOMIMXCS YMEHUI UIITIOCTPUPOBATh 3HAUYEHVE OMOIOTMUECKUX
3HAHWI B TPAKTMYECKOM [eATEJIbHOCTU YeJIOBeKa, Pa3sBUTUM COBPEMEHHBIX MEeIUIIMHCKUX
TEeXHOJIOTUI U arpOOMOTEXHOJIOT MIA;

BOCIIUTaHME YOEKIEHHOCTM B BO3MOSKHOCTM ITO3HAHMS UYEIOBEKOM JKMBOM IPUPOIIbI,
HEOOXOAUMMOCT OepekHOrO OTHOIIEHUSI K Hel, COOJIIOfeHMS ITUYECKMX HOPM IIpu
MpOBeAeHUM OMOJIOrMUECKUX UCCTIeTOBaHMIA;

OCO3HaHMe IIEHHOCTY OMOJIOrMYeCKUX 3HAHWUM JIJIS TIOBBIIIEHUST YPOBHSI 9KOJIOTMYECKOM
KYJIbTYPBI, I7151 GOPMUPOBaHMS HAYYHOTO MUPOBO33PEHNS;

MIpUMeHEeHMEe TPUOOPETEHHBIX 3HAHMUI ¥ YMEHUI B IIOBCEIHEBHOM SKU3HM [IJIS1 OLIEHKU
TIOCJIE[ICTBUIA CBOEI JeSTEeIbHOCTU IO OTHOIIEHMIO K OKPY3KaloIllel cpefe, COOCTBEHHOMY
3I0pOBbI0, 0O0OCHOBaHME 1 COOJII0IeHe Mep TPOPUIAKTUKM 3a00IeBaHMIA.



B cucreme cpemHero obiero obpasoBaHusi «Buosorusi», mMsyuaemas Ha 06a3’0BOM
YPOBHe, SIBJSIETCSI 0OsI3aTeIbHBIM YYeOHBIM IMPEAMETOM, BXOASIIMM B COCTAaB ITPeIMETHOM
obsiactu «EcTecTBeHHO-HayUHbIE TIPEIMETBI».

IOnst uzyuenmss Ouosormy Ha 0a30BOM YpOBHe cpeqHero o0iero o6pa3oBaHus
orBoautcs B10 ximacce — 68 yacoB (2 yaca B HeZIeJio).

COJIEP>)KAHUE OBYYEHUS



10 KJIACC

Tema 1. Buosiorus Kak HayKa.

buonorust kak Hayka. CBsi3b OMOJIOTUY C OOIIECTBEHHBIMM, TEXHUYECKUMU U APYTUMU
€CTeCTBEHHbIMM HayKamu, dwiocoduent, STMKOA, SCTETUKON M IpaBoM. Posib 6mosiorum B
dbopMMpoBaHUYM COBpEMEHHOM Hay4YHOU KapTuHbl Mupa. Cucrema 61oIormyeckux HayK.

MeTtonpl MO3HAHMSI JKMBOM IpUpOnAbl (HAGIOJEeHNe, SKCIIEpMMEHT, OICaHue,
u3MepeHne, Kiaccudukanysi, MoAeIMpoBaHue, CTaTUCTUUYECKas 06paboTKa JaHHBIX).

JdeMoHCcTpauumu:

IToprpetst: Y. Hapsun, I'. Mengens, H. K. Koabuos, IIxx. Yorcon u @. Kpuk.

Tabauibl 1 cxeMbl: «MeTOmbI TO3HAHMS SKMBOM IIPUPOIbI».

JlaGopaTopHbIe ¥ MpaKTUYeCKue padoThl:

[TpakTnueckast pabora N° 1. «Vcrosb3oBaHue pasIMYHBIX METOIOB IPU U3YUEHUU
OGMOJIOTMYECKIX OOBEKTOBY.

Tema 2. )KuBble cuCTeMbI ¥ UX OpraHu3aLyus.

JKuBbie cucremMbl (610CKHCTEMBI) KaK MpeaMeT u3yueHust 6uosorum. OTanyme >KUBbIX
CUCTEeM OT HEOPraHMYeCKOM MPUPOIbI.

CBoiicTBa OmMocuMcTeM M UX pasHooOpasme. YPOBHM OpraHmsaiuMu OMOCUCTEM:
MOJIEKYJISPHBIM, KJIETOYHbBIM, TKAHEBbIM, OPraHM3MEHHBINM, TOMYJISLVOHHO-BUIOBOM,
9KOCUCTEMHBIN (6MOTe0leHOTUYECKNN), 61ochepHbIA.

JeMoHCcTpanumu:

Tabmmupl u cxembl: «OCHOBHbIE TIPU3HAKM KMU3HU», «YPOBHU OPraHM3alMU SKUBOM
ImpupoabI».

O6opymoBanme: Mmogaesb MoJiekysbl [IHK.

Tema 3. XMMMUYeCKUI COCTAB M CTPOEHME KIETKMU.

XUMUYECKUI  COCTaB  KJIETKU. XMMMWYECKMe  3JIeMEHTbI:  MaKpO3JIEMEHTBI,
MMKPO3JIeMeHThI. Bosia 1 MuHepabHbIe BEIlleCTBa.

@OYHKIUM BOAbI M MUHEpAJbHbIX BelllecTB B KieTke. [lognepskaHue OCMOTUYECKOT'O
6aiaHca.

benku. CoctaB u crTpoeHne OeJIKOB. AMMHOKMCIOTBI - MOHOMEPBI OEJIKOB.
HesameHumble ¥ 3aMeHMMble aMUHOKMUCJIOTbI. AMMHOKUCIOTHBIM COCTaB. Y POBHMU
CTPYKTYpbl O€JIKOBOM MOJIEKY/IbI (IIepBMYHAsI, BTOPMYHAsl, TPETUYHAsT M YeTBEPTUYHAS
CTPYKTypa). XMMMUUECKNE CBOMCTBA 6eJIKOB. brosornyeckme GyHKIIMM 6€IKOB.

®epMeHTBI — OGMosiornyeckue Katanausatopbl. CTpoeHMe dbepMeHTa: aKTUBHBINA IIEHTD,
cyoctpatHas crnemmbuaHocTb. Kodepmenrtsl. Buramuubl. Omimumst  ¢gepMeHTOB OT
HeOpraHMYeCKMxX KaTan3aTopoB.

VYrneBoapl: MoHOcaxapuabl (TJIIOKO3a, pubo3a M He30Kcupubo3a), AMcaxapuibl
(caxaposa, JIaKTO3a) M TOJMcaxapuabl (KpaxMmaJs, TJIMKOTeH, IeJUTiosio3a). buomornyeckne
(byHKIIMM YTIEBOAOB.

Jlunuapl: Tpurauuepuabl, gocdomunuabi, crepouabl. I'uapoduabHO-TUAPOdOOHbIE
cBoicTBa. brnonornueckue dyHkumm aummpoB. CpaBHEHME YTJIEBOAOB, OETKOB M JIMIIUIOB
KaK MICTOUYHUKOB SHEPTUN.

Hyxknennoseie xucaors: IHK u PHK. Hykneotunbl - MOHOMepbl HYKJIEMHOBBIX
kucnotr. Crpoenne u dynkumm [OHK. Crpoenme u dyukuum PHK. Buger PHK. AT®:
CTpoeHye 1 QyHKUMMN.



Lintonorust — Hayka o kjeTke. KierouHast Teopust — npmMMep B3aMMOIENCTBUS UAEN U
($bakTOB B HAYYHOM MO3HAHMU. MeTOoIbl M3yUeHUS KIETKMU.

Krerka kak 1enoctHas >kuBasi cuctema. OOiye MNpM3HAKM KIETOK: 3aMKHYTAast
Hapy>kHasi MembpaHa, Mosiekysbl JTHK kak reHeTnueckuit anmapar, CUCTeMa CMHTe3a 6esKa.

Tumbl KIeTOK: syKapuoTuyeckas ¥ Mpokapuotudeckas. OCOOEHHOCTM CTPOEHMS
MPOKapMOTUYUECKOi KiaeTku. Kierounasi creHka Oakrepuit. CTpoeHMe 3yKapuMOTHMUYECKOM
Ky1eTk. OCHOBHBIE OTJINYMS PACTUTEIbHOM, SKUBOTHOM U TPUOHOV KIIETKMN.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEeHKA, TJIMKOKAINKC, UX QYHKLIVN.
[Tnasmatuueckass memOpaHa, e€ cBoicTBa M GyHkumu. Llurommasma u e€ opraHOUIbI.
OnmHomemb6paHHble  opraHouabl  kimetku: OIIC, ammapat Toapmku,  JIM30COMBI.
[TosryaBTOHOMHbBIE ~OpPraHOMAbI KJIETKW: MUTOXOHApPWMM, IIacTuabl. [IpoucxokmeHue
MUTOXOHAPUN U tiactua. Bumbl muactua. HememOpaHHbie OpraHOMIbI KJIETKU: pUOOCOMBI,
KJIETOUHbIV LIEHTP, LEHTPUOJM, PECHUYKM, SKIYTUKU. OYHKIUM OpPraHOUIOB KJIETKMU.
Bxitouennst.

Snpo - peryngropHbii 1eHTp KiaeTku. CrpoeHue sapa: simepHas 000J0YKa,
KapMoIutasMa, XpOMaTyH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BelleCTB B KJIETKE.

JeMoHCcTpauuu:

IToprpetsl: A. JleBenryk, P. I'yk, T. llIBanu, M. Ilnengen, P. Bupxos, II;k. YorcoH,
@. Kpuk, M. Yunkunc, P. ®panxmns, K. M. bap.

Iuarpammbl: «Pacmpenenenne XuUMMUUYECKUX 3JIEMEHTOB B HEXMBOW TMIPUPOIE»,
«Pacmnpenenene XMMUYECKMUX 3JIEMEHTOB B JKUBOW MIPUPOZE».

Tabmuupbl u cxembl: «Ilepmoayyeckast TabauIa XMMUUECKUX 371eMeHTOB», « CTpoeHue
MOJIEKYJIBI BOAbI», «buocuaTes 6Genka», «CTpoeHue MoOeKysabl Oeyika», «CTpoeHUe
dbepmenTa», «Hykneunosbie kuciotel. [THK», «Crtpoenne mosekynabl AT®D», «Ctpoenue
9yYKapUOTHUUECKON KieTKu», «CTpoeHMe >KMBOTHOM KiaeTkn», «CTpoeHMe pacTUTENIbHOM
KJIeTku», «CTpoeHue MpoKapuOTUUECKONM KiIeTku», «CTpoeHue siipa KJIeTKM», « YTJIeBOIbI»,
«JIunmmppi».

O6opymoBaHMe: CBETOBOM MMKPOCKOII, 000PYyIOBaHMe AJIs1 TPOBEIeHNsT HAaOJI0IeHN,
M3MepeHMI, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTETbHBIX, SKMBOTHBIX ¥ GAKTePUAIbHbIX
KJIETOK.

JlaGopaTopHbIe ¥ MPAaKTUYECKNEe PAOOTHI:

JlabopaTtopHas pabora N¢ 1. «/3yueHne KaTaJIMTUUECKOM aKTUBHOCTY (epMEHTOB (Ha
npuMepe amMmusasbl MM KaTaaasbl)».

JlabopaTtopHass pa6ora N° 2. «V3yueHme CTpoeHMSI KJIETOK pPaCTEHUM, SKMBOTHBIX U
6aKkTepuit o, MMKPOCKOIIOM Ha TOTOBBIX MMUKpOIIperiapaTax U X OMUCaHue».

Tema 4. JKusHeesaTe/ IbHOCTb KJI€TKMN.

O6MeH BemiecTB, WM MeTtabommusM. Accumumnsauus (IJIaCTUUECKMiA OOMeH) W
IUCCUMMWISIIVS (9HepreTnueckmit oOMeH) — IBe€ CTOPOHBI €OMHOrO Ipolecca MeTabosmMsMma.
Posb 3aKOHOB cOXpaHeHMs BEIleCTB M SHEPTUM B MIOHMMaHMUM MeTaboM3Ma.

Turbl o6MeHa BelecTB: aBTOTPOMHBIN 1 retepoTpodHsbiii. Posb ¢hepMeHTOB B 0OMeHe
BeIlleCTB U TMpeBpallleHny SHEPT U B KJIETKeE.

®orocunaTes. CperoBass ¥ TeMHOBasi ¢asbl ¢oTocuMHTEe3a. Peakuum ¢oTocuHTE3A.
OddexrTBHOCTL GoTOCHHTe3a. 3HaueHMe (GoTocuHTEe3a IJsT >KM3HM Ha 3emse. BiusiHue
YCJIOBUIA Cpefbl Ha (POTOCUHTE3 M CITIOCOOBI MOBBIIIEHNST €TI0 MTPOIYKTUBHOCTM Y KYJIbTYPHBIX
pacTeHuil.



XemocuHTe3. XeMOCHHTEe3UpYIolMe 6aKkTepun. 3HaUeHe XeMOCUHTe3a IJIsl KU3HM Ha
3emie.

OHepreTuueckmii o6MeH B KJeTKe. PaciiernsieHue BellleCTB, BbIIeJIeHUE U
aKKyMyJIMpOBaHMe OSHEPrMyM B KIJIETKe. OTambl SHepreTMyeckoro obmeHa. ['mkosms.
Bposkenne u ero Buabl. KuicjiopogHoe okucieHne, Uian KjaeTouHoe abixaHue. OKUCIUTEIbHOE
dbochopmmpoBanne. DHPEKTUBHOCTb SHEPTETUIYECKOrO0 OOMEHa.

Peakuym marpuuHoro cuHresa. I'eHermueckast muopmaumst u JHK. Peanmmsarys
reHeTMYecKoy MHGopMaLuuy B KieTke. ['eHeTuuecKuit KOf, M ero CBOMCTBA. TpaHCKpUIIIUS —

matpuunbli  cuHTe3 PHK. TpaHcmsaums - OuocuHTe3 O6enka. OTambl  TPaHCISIINNA.
KoanpoBanmne aMmuHOKMCIOT. Pob pubocoM B 6uocuHTe3€e 6esiKa.
Hexietounbsie ¢opmbl >kusuu - Bupycbl. Mcropus ortkpertusi BupycoB (. H.

WBanoBckuit). OCOOEHHOCTM CTpOEHMSI M SKM3HEHHOrO LMKJIa BUPYcOB. bakrepmodarm.
Bonesnn  pacreHmii, JKMBOTHBIX WM  UeJIOBeKa, BbI3bIBaeMble Bupycamu. Bupyc
uMMmyHoneduunuta uveynoBeka (BUY) - Bosbymutenr CIIMIa. O6paTHas TpaHCKPUIILMS,
peBepTasa 1 uHTerpasa. [IpodmiakTika paciipocTpaHeHMs BUPYCHBIX 3a00JIeBaHMUIN.

JemoHCcTpanumu:

[Toptpetsi: H. K. Kosbiios, . Y. UBanosckmit, K. A. Tumupsizes.

Tabmuupl u  cxembl: «Tumbl mutaHus», «Metabomsm», «MUTOXOHIPUSI»,
«OHepretuueckuit oomen», «Xjaoporiact», «Dorocunres», «Crpoenne [JTHK», «Ctpoenne u
dyHkiMoHupoBanue reHa», «CuHTre3d Oenka», «['eHeTmueckmii Kon», «Bupychi»,
«Bakrepnodarm», «Crpoenme wu >kusHeHHbIM I1MKa Bupyca CIIW]la, 6akrtepmodara»,
«Pemmukanmsa JTHK».

O6opynoBanne: mMopenv-ammMkauym  «YaBoeune JHK wu  TpaHckpummms»,
«Bbrocunres 6enka», «CTpoeHne KJIeTK1», Moaesb cTpyKTypbl JTHK.

Tema 5. PasMHOXeHMe ¥ MHANMBUIYAJIbHOE Pa3BUTHE OPTaHM3MOB.

KieTouHbIit UMK, MM KU3HEHHBI UK KiaeTku. MHTepdasza m mutos. [Iporeccs,
nporekamplye B uHTepdase. Permkanmst — peakiysa matpuaHoro cuHresa JTHK. Ctpoenne
XpOMOCOM. XPOMOCOMHbIN HAabop — KapuoTuIl. [IUIIOMIHBIN U TallJIOUAHBII XPOMOCOMHbIE
Habopel. XpomaTtuabl. lluTosorMueckMe OCHOBBI PasMHOXKEHUS ¥ MHIUBUAYATbHOTO
PasBUTHSI OPTAaHU3MOB.

Henenne knetku - muto3. Cragum mmtosa. Ilpoiieccel, mpoucxonsiiye Ha pasHbIX
cTagusiX MuTO3a. brosiormyeckuit CMbIC/T MUTO3a.

[Tporpammupyemast Tb6esb KJIETKM — aroMNTO3.

@opmbl pa3sMHOXXEHMSI OpraHu3MOB: Oecrojioe ¥ TosioBoe. Bumbl  6ecrionoro
pPasMHOXKEHUSI: eJieHre HaiBoe, TIOYKOBaHMe OFHO- ¥ MHOTOKJIETOUHBIX, CIIOPOOOPa3oBaHme,
BereTaTMBHOE pa3MHOKeHMe. VICKyCCTBEHHOe KJIOHMPOBaHMe OPraHu3MOB, ero 3HaueHue JIJist
CeeKLMN.

[TosioBOE pasMHOKEHME, €TO OTJINYMSI OT GECITOIOTO.

Meitos. Cragum meiosa. Ilpoueccel, nmpoucxoasiinye Ha cTagusx Mmeiosa. [ToBemenne
xpomocoMm B Meiio3e. KpoccuHarosep. buosiormnueckmii CMbICIT ¥ 3HaUEHME Meo3a.

l'ameTorene3 - mpormecc 06pa3oBaHMS IOJIOBBIX KJIETOK Y JKMBOTHBIX. [losioBbIE
>KeJie3bl: ceMeHHuKM ¥ suyHuku. Ob6pasoBaHMe M pa3BUTHE IIOJIOBBIX KJIETOK — TaMeT
(cnmepmaro3onp, siIeKIeTka) - crepMaroreHes u oBoreHe3. OCOOEHHOCTM CTPOEHUS
SIMIIEKJIETOK U criepMmaTo3omaoB. OrtogoTBopeHye. [TapreHoreHes.

WupuBuayanbHOe pa3BuTve (OHTOreHe3). DMOpMOHAIbHOEe Da3BuUTHE (3MOpHUOTreHe3).
OTanbl 3MOPMOHAIBHOTO Pa3BUTUS Y TO3BOHOYHBIX KMBOTHBIX: IpOOJIeHME, TaCTPY/ISIINS,



opraHoreHes. IlocTambpuoHasbHOE pas3BuTHEe. TUIBI MOCTIMOPUOHAJBHOIO Pa3BUTUS:
npsiMoe, HempsiMoe (JIMUMHOYHOE). BimsiHue cpenbl Ha pasBUTHE OPraHM3MOB, (PaKTOPBHI,
CITOCOOHBIE BBI3bIBATH BPOKIEHHbIE YPOACTBA.

Poct u pasButme pacteHmit. OHTOreHe3 IIBETKOBOI'O paCTEeHMS: CTPOEHMHEe CeMeHM,
CTaguu pasBUTHSL.

JeMoHCcTpanumu:

Tabauupl 1 cxeMbl: «D@OpMbI pa3MHOKEHMSI OPTaHU3MOB», «IBOMHOE OIJIONOTBOPEHNE
Yy IIBETKOBBIX pacTeHuit», «BereratuBHOe pasMHOXKeHME pacTeHmin», «JlejleHue KIIETKU
6akTepuity, «CTpoeHMe IOJOBLIX KJIETOK», «CTpoeHue XpoMOCOMbBI», «KjIeTOUHBIN LUKII»,
«Pemmukanma JHK», «Murtos», «Meiio3», «IIpsamoe 1 HempsaMoe pasButue», «['ameTorexes
y MJIEKOIIUTAIOIIMX U yejioBeKa», « OCHOBHbIE CTA[MM OHTOreHe3a».

O6opynoBaHKe: MUKPOCKOI, MUKponpenapaThl « CriepMaTo30UAbl MJIEKOIUTAIOLLIETO»,
«Sneknerka mtekonuraroliero», «KapmMokmHes B KIeTKax KOpeIKa JyKa», MarHUTHas
Mo e/b-anmumKanys «Jlenenue kietku», momenb JHK, Mogenb MeTahasHO XpOMOCOMBI.

JlaGopaTopHbIe ¥ MPAKTUUYECKNE PAOOTHI:

JlabopaTtopHast pabora N° 3. «Habsonenne MuTosa B KJIeTKax KOHUMKA KOpeIlKa JIyKa
Ha TOTOBBIX MUKpOIIperapaTax».

JlabopatopHasi pabora N° 4. «V3ydyeHue CTpPOEHMSI TIOJIOBBIX KJE€TOK Ha T'OTOBBIX
MMKpOIIpernaparax».

Tema 6. HacjiegCTBEHHOCTh ¥ MU3MEHYMBOCTH OPTraHU3MOB.

IIpeogmer u 3amaum reHeTuku. Mcropus pasButus reHeTuku. Pomb muronorum u
SMOpPMOJIOTUM B CTAaHOBJIEHMM T'e€HEeTMKM. BKjam poccuickux ¥ 3apyOeskHbIX YYEHBIX B
pa3BuUTME TeHeTuKM. MeTombl TeHeTuKM (TMOPUAOJIOTUYECKUN, IUTOTEHEeTUYECKUN,
MOJIEKYJIIpHO-TeHeTnueckuii).  OCHOBHbIe  TeHeTHMYecKue  IOHATHUS. | eHeTuyeckast
CUMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpelLlMBaHMUIA.

3aKOHOMEpPHOCTM Hac/JeOBaHMSI IPM3HAKOB, YycTaHoBjeHHble ['. MeHgenem.
MoHorubpunHoe ckpellyBaHue. 3aKOH €IMHO-00pasusi TMOPUIOB IEPBOTO ITOKOJIEHMS.
[IpaBuyio moMuHMpOBaHMS. 3aKOH paclieIlyIeHus] MPU3HAKoB. ['MIore3a UMCTOTBI raMer.
[TonHOE 1 HETTOJTHOE JOMMHMPOBAHME.

OurnépuaHoe cKpemyBaHMe. 3aKOH HE3aBMCUMOIO HaC/JeIOBaHMS ITPU3HAKOB.
LInToreHeTnueckme OCHOBBI AUTMOPUIHOTO CKpelBaHus. AHAIM3UPYIOIIee CKpelyBaHue.
Wcnonb3oBaHme aHaIM3UPYIOIIETO CKPEIVBAHKS IJIS1 OTIPele/IeHN s TeHOTUIIa 0COOM.

CueruieHHOe HacjenoBaHue 1pusHakoB. Pabora T. Moprana mno clemnjieHHOMY
HacJIeOBaHMIO TeHOB. HapyliieHne clierieHnsi TeHOB B pe3yJibTaTe KPOCCMHTOBepa.

XpoMOCOMHas Teopusl HaCcJIeICTBEHHOCTH. I'eHeTnyecKkme KapThl.

lenetka mosa. XpOMOCOMHOe OIpenesieHMe T1oJjia. AYyTOCOMbBI ¥  TIOJIOBbBIE
XpoMocombl. ['omMorameTHble ¥ TeTeporaMeTHble OpraHusMbl. HaciiemoBaHue MpPU3HAKOB,
CLIETIJIEHHBIX C TIOJIOM.

WsmeHuMBOCTb. Buabl M3MeHUMBOCTM: HEHACJIEACTBEHHAs M HacjaeAdCcTBeHHas. Posb
cpedbl B  HEHAC/IENCTBEHHOM M3MEHUMBOCTM. XapaKTepUCTUKA MOAMGUKAIMOHHOM
M3MEHUMBOCTH. BapmaloHHBIN psif, M BapuallMoHHas KpuBasi. Hopma peakiivy INpusHaka.
KonmuuecTBeHHble ¥ KavyecTBEeHHble MpPU3HAKM U uXx HopMa peakiuun. CBONMCTBa
MOIM(MUKAIMOHHON M3MEHUMBOCTH.

HacnencrBennas, WIKM  TeHOTUIIMYecKas, M3MEHUVMBOCTb. Komb6uHatuBHas
M3MEHUYMBOCTb. Mel03 ¥ IIOJIOBOM IMPOIeCC — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTM.
MyraluonHass M3MeHUMBOCTh. Kitaccudmkaumsi MyTalnuii: T'eHHble, XPOMOCOMHEBIE,



reHoMHble. YacToTa U MpuUuMHbI MyTaruit. MyrtareHHbie (GakTOpbl. 3aKOH TOMOJIOTMYECKUX
pSIIOB B HaciencTBeHHo usmeHunBoct H. Y. BaBuiosa.

BHesimepHast Hac/IeICTBEHHOCTh ¥ MI3MEHUYMBOCTb.

lenermka uyenoBeka. Kapmortum uenoBeka. OCHOBHbIE METOIbl T'€HETMKM YeJIOBEKa:
reHeaJIorMYeCcKuil, OJIM3HELOBbIN, IUTOTEHETUUECKUN, OMOXUMUUECKUIN, MOJIEKYJISIPHO-
reHetnueckuii. CoBpeMeHHOe oOIpenesieHre TeHOTUIa: TOJHON€HOMHOe CeKBEeHMPOBaHME,
FeHOTUIIMPOBAHMe, B TOM uucie ¢ nomouibio IT1IP-ananm3a. HaciemcTBeHHble 3a601€BaHMs
yejIOBeKa: TIeHHble 0o0jie3Hy, OO0Jie3HM C HaACJIeICTBEHHON IIPepacIioiOXKeHHOCTHIO,
XpoMocoMHbIe 6ose3Hn. ComaTuueckue ¥ reHepaTvBHbie MyTanuyu. CTBOJIOBble KJIETKMU.
[TpyHUMIIBI  3mOpPOBOrO 0O6pasa >KU3HM, JOUArHOCTUKM, TPODWIAKTUKM U  JIEUEHUS
reHeTMUeckux  Oojie3Heit.  MeauKo-reHeTM4eckoe  KOHCYJIbTUpPOBaHME.  3HaueHue
MEIUIIMHCKOM TEeHEeTMKM B TIpeNOTBpallleHuM U JIeUeHUM TeHeTUUYeCKux 3abosieBaHum
yeJIoBeKa.

HemMoHcTpanmmn:

[Toptpetsi: I'. Mengens, T. Mopraw, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBusios.

Tabmuupbl u cxembl: «MOHOrMOpMAHOE CKpellMBaHME U €ro IUTOTeHeTHndyecKas
OCHOBa», «3aKOH pacCIlIeIUIeHUSI ¥ ero IUTOTeHeTUUeCKass OCHOBA», «3aKOH YMCTOThI TaMeT»,
«JIurnbpumHoe ckpemyBanue», «lIuTomornyeckre OCHOBBI IUTMOPUIHOIO CKPEIVBAHUS»,
«Meito3», «BsauMopelicTBue alIeJIbHbIX TeHOB», «['eHeTuMueckue KapThl paCTeHMUI,
SKMBOTHBIX U UejloBeKa», «['eHeTMKa mosa», «3aKOHOMEPHOCTHM HACIeIOBaHMsl, CLIEIVIEHHOTO
¢ mnosom», «KapuoTumbl ueyjioBeKa UM SKMBOTHBIX», «BuUObl  M3MEHUMBOCTU»,
«MopudukaloHHas M3MeHUMBOCTb», «HaciemoBanue pesyc-aktopa», «['eHeTuKa rpyri
KpoBU», « MyTalMOHHasT U3MEHUYNBOCTb».

O6GopymoBaHue: Moaeau-anmmMKanyy « MoHoru6puaHoe cKpelyBaHue», «HemomaHoe
JOMMHMpOBaHMe», «JIurubpunHoe ckpeiyBaHme», «IlepekpEécT XpoMOCoOM», MUKPOCKOI U
Mukponpemnapat «JIIposodwria» (HopMa, MyTauuyu GOPMBbI KPbLIbEB M OKpacKu Teja),
repbapuit «I'opox 1moceBHOM».

JlaGopaTopHbIe ¥ MPAKTUUYECKNE PAOOTHI:

Jlabopatopuas pa6ora N¢ 5. «M3yueHme pesynbTaTOB MOHOTMOPUAHOIO WU
IUTUOPUIHOTO CKPeIMBaHMS Y IP030GhUIbl Ha TOTOBBIX MUKpPOIIpernapaTax».

JlabopatopHasi pab6ora N2 6. «l3yueHme mMoOAMOUKAIMOHHON W3MEHUYMBOCTH,
MIOCTPOEHMEe BapUaIMOHHOTO Psifia ¥ BapMallMIOHHOV KPUBOM».

JlabopatopHast pabora N® 7. «AHamm3 MyTaumii y Apo3odwibl Ha TOTOBBIX
MMKpOITperaparax».

ITpakTuueckas pabora N° 2. «CocTaBiieHre 1 aHAINU3 PONOCIOBHBIX UeJIOBEKA».

Tema 7. Cenexkius oprannsMoB. OCHOBbI O6MOTEXHOIOTUM.

CesiekniMsl Kak HayKa ¥ MpoliecC. 3aposkIeHne CeJIeKUMM U gomectukauus. Yuennue H.
M. BaBuiioBa o 11eHTpax MPOUCXOXKIEHMST U MHOTO0OPasusi KyJIbTypPHBIX pacTeHuit. LleHTpsr
MIPOVCXOKIEHNST JOMAIITHUX JXUBOTHbIX. COPT, mOpoza, IIITaMM.

CoBpeMeHHbIe METOIbI CeJIeKLIMKU. MacCOBbIN 1 MHAVMBUIYAJIbHbBIN OTOOPBI B CEJIEKIINA
pacteHmii M >KMBOTHbIX. OIlleHKa B3KCTepbepa. biM3KOpOACTBEeHHOE CKpellMBaHue -
vH6puauHr. Yucras muuus. CKpelliBaHMe YUCThIX JuMHMUi. ['eTeposuc, uau rubpumHas cuia.
HeponcrtBenHoe ckperyBanue - ayTopuauur. OTmanéHHas ruOpummusanus U e€ yCIexMu.
W cKycCTBEHHBIN MyTareHe3 U IMOJTydYeHyue MOaUIIIONA0B. JOCTVKeHMsT CeleKIuy pacTeHN,
SKMBOTHBIX I MMKPOOPTaHU3MOB.



buorexHosmorust Kak OTpac/ib MPOMU3BOACTBA. ['€eHHAsi MHKeHepusl. DTarbl CO3MaHMS
pekomb6uHanTtHou JHK u TpaHcrenHsix opraHmsMoB. KiertouHnas mHkeHepusi. KieTtounbie
KYJIbTYDBI. MukpokioHabHOE pa3sMHOXKeHMe pacTeHMil. Knounposanue
BbICOKOITPOAYKTUBHBIX CETbCKOXO3SIMCTBEHHBIX OPraHM3MOB. JKOJIOTMUYECKNE U ITUYECKUE
npo6siembl. 'MO - reHeTnuecky MOIUMPUIIMPOBAHHbIE OPTaHMU3MBI.

HemoHcTtpatin:

IToptpetsi: H. U. BaBusos, 1. B. Muuypun, I'. . Kapreuenko, M. @. MiBaHOB.

Tabmmupl M cxembl: KapTa «L[eHTpPbI MPOUCXOXKAEHUSI M MHOTOOOpas3usl KyJIbTYPHBIX
pacteHuit», «Ilopogpl momamiHMX SKUMBOTHbIX», «CopTa KYJIbTYPHBIX PpaCTEHUI»,
«Orpanéunag rubpuamsaimsa», «Pabotel akagemuka M. ®. VBanoar», «Ilomumaonpys»,
«O6BeKThl 6MOTeXHOIOTUN Y, « KJleTouHble KyJIbTYPhI ¥ KJIOHMpOBaHMe», « KoHCTpyupoBaHue
" TIepEeHOC I'€HOB, XPOMOCOM».

O6opymoBaHMe: MYJISKM TIOAOB M KOPHEIUIOAOB AMKUX (GOPM ¥ KYJIbTYPHBIX COPTOB
pacrenuii, repbapuit « CejlbCKOXO3S/ICTBEHHbIE PACTEHUSI».

JlaGopaTopHbIe ¥ MPAKTUUYECKNE PAOOTHI:

IKkckypcust «OCHOBHbIE METOZBI U HOCTVUKEHMUS CEJIEKLMM PACTEHUN U SKMBOTHBIX (Ha
CeJIEKIIMOHHYIO CTaHIMIO, TIJIEMEeHHYIO hepMy, COPTOUCIIBITATEbHbIM YUaCTOK, B TEIUIMYHOE
XO03S1ICTBO, JJaOOPaTOPHUIO arpOyHMBEPCUTETA MJIM HAYYHOTO LIEHTPA)».

ITIJIAHUPYEMBIE PE3VJIbTATbI OCBOEHUS ITPOT'PAMMBI 11O BUOJIOT'N
HA BA3OBOM YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUIS



Cornacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHMSI K pe3ysbTaTaM OCBOEHUS
00YyYaroLIMMUCS IPOrPaMM CpefqHero obiiero o6pasoBaHMs: JMYHOCTHBIM, MeTaIpPeIMEeTHbIM
U IIPEeIMETHBIM.

JIMYHOCTHBIE PE3VJIbTATbI

B cTpyKType JMYHOCTHBIX pe3yJbTAaTOB OCBOeHMs Ipeamera «buosorus» BblmeseHbl
credylolle  COCTAaBJISIIOIIME: OCO3HaHME OOYUYaIOIIMMUCSI POCCUMCKON T'PaKIaHCKOM
UIEHTUYHOCTM — TOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSITEJIbHOCTU M CaMOOIIpeAesIeHNIO,
HaJM4Me MOTMBAIMM K OOYUYEHUIO OMOJIOTMM, LieJIeHANpaBJeHHOEe Pas3sBUTHE BHYTPEHHUX
yOeKOeHNI JIMYHOCTM Ha OCHOBE KJIIOUEBBIX IIEHHOCTE WM WCTOPUYECKUX TPamAUINA
pa3BUTUSI  OMOJIOTMYECKOTO  3HAHWUSI, TOTOBHOCTb M  CIIOCOOHOCTb  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCSI B CBOEM HESTEJbHOCTY I[€HHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMM,
MPUCYIIIMMM ~ CUCTEMe  OMOJIOTMYeCKOoro  oOpa3oBaHMs, HaJIMuMe  IKOJIOTMYECKOTO
MTPaBOCO3HAHMS, CITOCOOGHOCTY CTaBUTD €U Y CTPOUTH KM3HEHHBIE TUIaHBbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMS IpeaMeTta «Buosorus» JoCTUraloTcsl B €IMHCTBE
yueOHOM U BOCIIUTATEILHOM AESATEIbHOCTY B COOTBETCTBUM C TPAAVIIMOHHBIMM POCCUNCKUMU
COIIVIOKYJIbTYPHBIMMU, MCTOPUYECKUMM U JYXOBHO-HPABCTBEHHBIMM IEHHOCTSIMU, TIPUHSITHIMU
B OOIIIeCTBe MpaBUIaMi ¥ HOpMaMM TIOBEIEHMS U CIIOCOOCTBYIOT MPOIieccaM CaMOITO3HAHMS,
CaMOBOCITUTAHMST ¥ CAaMOPa3BUTHSI, Pa3BUTHUS BHYTPEHHEN MO3ULIMK JIMUHOCTH, TTaTPUOTU3MA,
YBaKEHMST K 3aKOHY M ITPABOTIOPSIAKY, UEJIOBEKY TPYAa U CTapIleMy ITOKOJIEHMIO, B3aMMHOTO
yBaKeHMsI, OepekHOrO OTHOIIEHMSI K KYJIbTYpDHOMY HaCJAeIuI0 U  TPagULySIM
MHOTOHAILMOHAIBHOTO Hapoxaa Poccuiickon Denepatiym, mpupome 1 OKPY>Kalolien cpee.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI YyueOHOro IipeaMeTra «buosorus» mOJKHbI
OTpaykaTb TOTOBHOCTb ¥ CITOCOOHOCTDH OOYUAIOIIMXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHE! TMO3MLMEeN JIMUHOCTY, CUCTEMOV II€HHOCTHBIX OPMEHTAalMiA, TO3UTUBHBIX
BHYTPEHHUX YOEXIeHMIA, COOTBETCTBYIOIIMX TPAAMULIMOHHBIM IIEHHOCTSM POCCUICKOTO
00I111eCTBa, pacIIMpeHye SKM3HEHHOTO OIbITa M OIbITA JIEeSITeIbHOCTM B MPOILIECCe peam3alm
OCHOBHbBIX HaIlpaBJIEHMI BOCIIUTATEIbHO JeATeIbHOCTY, B TOM YMCJIe B YaCTH:

1) rpa)kAAHCKOTO BOCIIUTAHMUS:

chopMMPOBAHHOCTD TPAKTAHCKOM TIO3UIIMM OOYYAIOIIErocsl KakK aKTUBHOTO U
OTBETCTBEHHOT'O UjIeHa POCCUIACKOTO OOIIECTBa;

OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTENM, YBa)KeHMe 3aKOHA U
MIPaBOTIOPSIIKA;

FOTOBHOCTb K COBMECTHOV TBOPYECKOM [esITeJIbHOCTM TIpU CO3JaHUM yUYeOHBIX
MIPOEKTOB, pEIIeHUM YUYeOHbIX M TO3HABATEIbHbIX 3a/1a4, BbITOJHEHUM OMOJIOTMUYECKUX
9KCIIEPYMEHTOB;

CIIOCOOHOCTb OIpeIe/ITh COOCTBEHHYIO ITO3MLMIO II0 OTHOIIEHMIO K SIBJIEHUSM
COBpPEMEHHOM XU3HU U OOBSICHSITD €€;

yMEHME YUYUTHIBATh B CBOMX [JENCTBUSIX HEOOXOAMMOCTb KOHCTPYKTMBHOIO
B3aMMOJIEVICTBUSI JIIOEM C pasHbIMM YOEXIEeHUSIMM, KYJbTYPHBIMM LIEHHOCTSIMU U
COIMAJTbHBIM ITOJIOXKEHMEM;

TOTOBHOCTb K COTPYAHMYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHUST YUYEOHBIX,
MO3HABATE/IbHbIX M MCC/IeNOBATEIbCKMX 3a/ay, YBa’KUTEIbHOTO OTHOIIEHMSI K MHEHMUIO
ONTOHEHTOB NP 0O6CYKAEHUM CIIOPHBIX BOIPOCOB GMOJIOTMYECKOTO COIePsKaHNS;



TOTOBHOCTDb K TYMaHUTAPHOM ¥ BOJIOHTEPCKOM NeSITETbHOCTH;

2) IaTPUOTUYECKOT0 BOCIIMTAHMUSA:

chopMMpPOBAHHOCTD  POCCUMCKONM  TIPa>kmaHCKOM  MOAEHTUYHOCTM, IIaTPUOTU3MA,
YBa)KeHMsI K CBOEMY Hapo.y, YyBCTBa OTBETCTBEHHOCTM Iepen PomyHoM, TOpAOCTY 32 CBOM
Kpai, cBOI0 PomyHy, CBOV SI3bIK M KYJIbTYPY, MPOIIUIOE ¥ HACTOSIIEe MHOTOHAIMOHAJIBHOTO
Hapopa Poccuy;

IIEHHOCTHOE OTHOIIIeHKe K TIPMPOJHOMY HACJeOMI0 M TaMITHMKAM IIPUPOIIbI,
mocTiskeHusiM Poccunt B Hayke, MCKYCCTBe, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTb OIIEHMBATh BKJIA[ POCCUMIICKMX YYEHBIX B CTAHOBJIEHME U Pa3BUTHUE
OMOJIOTMM, ITOHMMAHMS 3HAUeHMS OMOJOruM B TO3SHAHMM 33aKOHOB IIPUPOAbI, B SKU3HU
YyeJI0BeKa ¥ COBPEMEHHOTI'O OOIIeCTBa;

uaeiHasi yOeXXIEHHOCTb, TOTOBHOCTb K CiayskeHmio u 3ammre OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cyaboy;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

OCO3HaHMe AYXOBHBIX IIEHHOCTEN POCCUIMCKOTO HApO/a;

chopMMUpOBaHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO ITOBEIEHMS;

CIIOCOOHOCTb  OLIEHMBATh CUTYallMI0 UM MOPUHMMATh OCO3HAHHbIE  PeIleHMUs,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI 1 IIEHHOCTMH;

OCO3HaHMe JIMYHOTO BKJIaa B IOCTPOEHME YCTOMUMBOIO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHME K CBOMM POIMUTEJSIM, CO3JAaHMIO CEeMbM Ha OCHOBE
OCO3HAHHOI'O IIPMHATUS I1IEHHOCTE CEeMEMHOM >KM3HM B COOTBETCTBUM C TPagUIIUIMU
HapoaoB Poccuu;

4) 3cTeTMYeCKOro BOCIIUTAHUA:

3CTEeTUYECKOe OTHOIIEeHKe K MMUPY, BK/IIOUas OCTETUKY ObITa, HAYYHOTO WU
TEXHMYECKOI'0 TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIIIEHMI];

MTOHMMaHMe 3MOILMOHAJIbHOIO BO3IEMCTBYSI JKMBO IPUPOMALI U €€ LIEHHOCTMH;

TOTOBHOCTb K CaMOBBIPa’KEHMIO B PasHbIX BUIAaX MCKYCCTBA, CTPEMJIEHME IPOSIBJISITh
KauecTBa TBOPYECKOM JIMUYHOCTY;

5) ¢usuueckoro BocnuTaHMs, (OPMUPOBAHUS KYJBTYPbI 3I0POBbSI M
3MOIMOHATBHOTO 0JIArOIOTyUMSsI:

MOHMMAaHME ¥ peanusalysl 3I0pOBOrO M 0Oe30macHOro obpasa >KM3HU (3M0POBOE
MMTaHue, COOTI0IeHNe TUTMEHNYECKUX TTPaBWI M HOPM, COQJIAaHCHMPOBAHHBIN PESKUM 3aHSITUIA
M OTObIXa, peryjspHas @usnyeckas aKTUMBHOCTb), OepeXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOIIIEHUST K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUECKOMY 37I0POBbIO;

MOHMMaHMe II€HHOCTM TPaBWI MHIMBUAYAJIbHOTO ¥ KOJUIEKTMBHOTO 6€30I1acHOro
MOBEAEHMS B CUTYaLUSIX, YIPOXKAIOIIMX 3M0POBBIO U JKU3HU JIIOEN;

OCO3HaHMe TOCAeACTBUI Y HEMPUSTUSI BPEIHBIX MPUBbIUEK (YIIOTPEOJIEHMS aJIKOTOJIS,
HAapKOTUKOB, KYPeHMs);

6) TPyZI0BOr0 BOCTIMTAHMSI:

TOTOBHOCTbD K TPy, OCO3HAHMe IIEHHOCTM MacTePCTBa, TPYI0JII00ME;

FOTOBHOCTb K aKTMBHOM  JeSITe/JbHOCTM  TEXHOJIOTMUYECKOW ¥  COLMaJIbHOM
HAIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHMPOBATh ¥ CAMOCTOSITEIHO BBIIOJIHITh
TaKyIO IesITeJIbHOCTD;

MHTEepeC K pasIM4HbIM chepam mpodecCrOHaIbHON IesiTeIbHOCTH, YMeHMe COBepIlaTh
OCO3HaHHBIM BBIOOpP Oyayiien Mpodeccun U peajn3OBbIBaTh COOCTBEHHbIE >KM3HEHHBIE
IIJIaHbI;



T'OTOBHOCTD U CIIOCOOHOCTh K 06Pa30BaHMIO ¥ CAMOOOPA30BAHMIO HA MIPOTSIKEHUM BCEM
SKU3HM;

7) 3K0JIOTMYECKOT'0 BOCIIMTAHMUS:

9KOJIOTMYECKM 11eJIecOOOpa3sHOe OTHOIIIEHME K TMPUPOJe KaK MCTOUHMKY SKM3HM Ha
3emMJie, OCHOBE €€ CYIIeCTBOBAHMS;

TMIOBBIIIIEH)E€ YPOBHS 9KOJIOTMYECKONM KYJIbTYPbI: IPUOGPETEHNE OIbITA TJIAHMPOBAHMS
MIOCTYIIKOB ¥ OLIEHKM MX BO3MOSKHBIX ITOCEACTBIUIA [JIs1 OKPYSKAIOIIEN Cpe/bl;

OCO3HaHMeE [VI00aJIbHOTO XapaKTepa SKOJIOTMYEeCKUX MPOBJIEM U ITyTEN UX PEIIeHNS;

CIIOCOOHOCTb MCITOIb30BaTh MpuoOpeTaeMble TPU U3YUEHUM OMOJIOTMM 3HAHUST U
yMeHMsi TpyU pellleHun IMpo6jeM, CBSI3aHHBIX C pallMOHAJIbHBIM IPUPOIOIOJIb30BaHMEM
(cobmropeHne MMpaBuiI TIOBeEHNST B MPUPOJe, HAMIPaBIEeHHbIX Ha COXpaHEH)e PaBHOBECUS B
9KOCUCTEMAX, OXPaHy BUMIOB, 9KOCUCTEM, O1ochepsl);

aKTVBHOE HENpUsITE AEMCTBUM, MPUHOCIIINX Bpeld, OKPY>Kalollel MPUPOIHON cpene,
yMeHue MIPOTrHO3UPOBATh Heb6JIaronpusITHbIE 9KOJIOTMYECKye MTOCJIEICTBUS
MpeIIPUHMMAEMBIX TEMCTBUIA U IPeqOTBPaIlaTh UX;

HaJIM4Me Pa3BUTOTO SKOJIOTMYECKOTO MBIILIEHNMS, SKOJIOTMYECKON KYJIbTYPhI, OIbITA
JeSITeJIbHOCTM 3SKOJIOTMYECKO! HAampaB/IEHHOCTY, YMEHMSI PYKOBOACTBOBAaTbCSI MMM B
MMO3HABaTeJIbHOV, KOMMYHMKATUBHOM M COLMAJIBHON IMPAKTUKE, TOTOBHOCTM K yYaCTUIO B
MPaKTUYECKON AEeSITeTbHOCTH 9KOJIOTMUECKOV HAINPaBIeHHOCTY;

8) HeHHOCTV HAYYHOTO ITO3HAHWUS:

chopMMpPOBAaHHOCTD MMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTMSI HAyKM M OOIIECTBEHHOM IMPAKTMKM, OCHOBAaHHOTO Ha [Auajore KyJjbTyp,
CIIOCOGCTBYIOIIEr0 OCO3HAHMIO CBOET'O MECTA B MOJIMKYJIBTYPHOM MIUPE;

COBEpIIIEHCTBOBaHME  SI3bIKOBOM UM  UMTATEIbCKOM  KYJIbTYpbl Kak CpencTBa
B3aMMOJIEVICTBUSI MEKAY JIIOJbMM U TTO3HAHMS MUDA;

MOHMMaHMe crenuduKy 6MoIoTUM KaK HayKM, OCO3HAHMSI €€ poyii B (OPMUPOBAHUY
PalIOHAJILBHOTO HAYYHOTO MBbIIIUIEHNS, CO3HAaHMM LIeJIOCTHOTO TMpeACTaBieHus 06
OKPY’KaIoIlleM MUpe KakK O eAVHCTBE IPUPOAbI, uejioBeKa M OOIlecTBa, B IMO3HAHUM
MPUPOAHBIX 3aKOHOMEPHOCTEN U pellieHni pobJieM COXpaHeHMs IPUPOIHOTO PAaBHOBECHS;

yOEXXIEHHOCTb B  3HAYMMOCTM OMOJIOTMM [JIT COBPEMEHHOM  IVBUIM3ALIVIN:
obecrieyeHMs] HOBOTO YPOBHSI  pasBUTUS  MEIMIMHBI, CO3[JaHM€  IEePCIEeKTUBHbIX
O6MOTEXHOJIOT M, CIIOCOOHBIX PelllaTh peCypCcHbIe TPOOJIeMbl Pa3BUTHS UeJIOBEUECTBA, IOVCKA
IMyTell BbIXOJA U3 TJIOOAIbHBIX 3SKOJOTMUYECKMX TIpOoOsieM M obecrieueHus Tepexoma K
YCTOMYMBOMY PpasBUTHUIO, palMOHAJbHOMY MCIIOJb30BAHUIO TPUPOIHBIX DPECYPCOB U
(bopMUPOBAHNIO HOBBIX CTAHAAPTOB KMU3HM;

3aMHTEPECOBAHHOCTb B TMOJYUYEHUM OMOJIOTMUYECKMX 3HAHUI B IEJISX TOBBIIIEHNS
00IIIeNt  KYJIbTYPbl, €CTEeCTBEHHO-HAyYHOM TPAaMOTHOCTM, KaK COCTaBHOM  4YacCTu
(GYHKIMOHAIBHONM TPaMOTHOCTY O0YYaIOIIMXCsI, GOPMUPYEMOV TP U3yYeHUY OUOIOTUN;

MOHMMAaHMe CYIIHOCTM METOMAOB MO3HAHMS, MCIOJb3yeMbIX B €CTECTBEHHbIX HayKax,
CITOCOGHOCTM MCIIOJIb30BaTh IOJyYaeMble 3HAHMS [JI1 aHaJIM3a M OOBSICHEHMUS SIBJIEHMIA
OKPY’KAIOIIEro Mypa ¥ MPOUCXOASIIMX B HEM M3MEHEHMIA, YMEHMe [ieJlaTb 0O0CHOBAHHbIE
3aKJIIOYEHMSI Ha OCHOBE HAy4YHbIX (DAaKTOB M MMEIOIIMXCS AAHHBIX C IIEJIbIO TOJTyUYeHMUs
JIOCTOBEPHBIX BbIBOZOB;

CITOCOGHOCTh CaMOCTOSITEJIBHO MCIIOJIb30BaTh OMOJIOTMYECKME 3HAHMS IJIS1 PelleHust
po6JieM B peasibHbIX KM3HEHHBIX CUTYAIUIX;



OCO3HaHMe LIEHHOCTY HAy4YHOM AEsITeJIbHOCTM, TOTOBHOCTb OCYIIECTBJISITh MTPOEKTHYIO
M VICCJIEIOBATEJIbCKYIO IeSITEIbHOCTb MHAVBUIYATBHO U B I'PYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENpPEepPhIBHOMY OOPa30BaHMIO M CaMOOOPa3OBAHUIO, K
aKTVMBHOMY IIOJTyYEHUIO HOBBIX 3HAHUI IO OMOJIOTMM B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSIMMA.

METAIIPEAMETHBIE PE3VJIbTATbBI

MertanpenmeTHbIe pe3y/IbTaTbl OCBOEHMSI YUeOHOTO MpeaMeTa « broorus» BKIIOYAIoT:
3HaYMMble OJ1s1 (OpMMpPOBaHMS MMUPOBO33PEHUSI OOYYAIOLIMXCS MeKAUCUUIUIMHAPHbBIE
(MeXTIpeIMeTHbIe) OOIIeHAayYHbIe TOHSTHMS, OTpaskalollye IeJOCTHOCTb HAay4YHOM KapTUHBI
Mupa 1 crenuduKy MeTOIOB MO3HAaHMS, CIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX (BeIecTBO,
SHeprus, siBjaeHue, Mpolecc, CUCTeMa, HayuHbI GakT, MPUHIIAII, TUIIOTe3a, 3AKOHOMEPHOCTb,
3aKOH, Teopus, MWCCenoBaHMe, HabOMONeHMe, W3MepeHue, OSKCIEPUMEHT U APYrUX),
YHUBepCabHble YueOHbIe NeiCTBMS (ITO3HAaBaTeIbHble, KOMMYHUKATUBHBIE, PETYJISITUBHbIE),
obecrneunBaoIe QGopmMupoBaHue  (YHKUMOHAJIBHOM TIPaMOTHOCTM ¥ COUMAJIbHOM
KOMIIETEHIIUM OOYYaIOIIMXCSI, CIOCOOHOCTb OOYYalOIIMXCSl MCIIOJb30BaTh OCBOEHHbIE
MEKOVCIUIITMHAPHBIE, MMPOBO33pEHYECKMEe 3HAHWS ¥ YHUBEpCaabHble yUueOHbIe EeMCTBUS B
MTO3HABaTeJIbHOM U COLMAIbHOM MTPaKTUKeE.

MertanpenmeTHbIe Pe3yJIbTaThl OCBOEHMS IIPOrPpaMMbl CpeHero obiero oo6pasoBaHus
JIOJIKHBI OTpaskaTh:

OB/aieHye YHUBEPCATbHBIMY YU€OHBIMM T03HABATE/IbHBIMI JEACTBUSIMM

1) 6a3oBbIe JIOTUUECKME TeCTBUS:

CaMOCTOSITeJIbHO (OPMYJIMPOBATh M aKTyaJu3UMpoBaTh MpoOJeMy, pacCMaTpuBaTh €€
BCECTOPOHHE;

MCIOJIb30BaTh IIPM OCBOEHMM 3HAHUIM IPUEMBI JIOTMUYECKOTO MbIILUIEHUS (aHaImM3a,
CUHTe3a, CpaBHeHMS, Kjaaccudukaimm, oOOOIeHNMs), PaCKpbIBaTh CMbICJI OMOJIOTMYECKUX
MOHSATUI (BBIOENIATh WX XapaKTepHble IPU3HAKM, YCTAHABJIMBATH CBSI3M C JOPYTUMU
TIOHSITUSIMN);

orpefessiTh e NesTeJbHOCTH, 3aAaBasi MapamMeTpbl M KPUTEPUM UX MOCTVDKEHUS,
COOTHOCUTD Pe3YJIbTaThl AESITEJbHOCTY C TIOCTaBAEHHBIMU LEJISIMHA;

MICIIO/Tb30BaTh OMOJIOTMYECKME TIOHSITUSI IJIT OOBSICHEHNUSI (PAKTOB M SIBJIEHUI JKMBOM
TIPUPOJIbI;

CTPOUTH JIOTMYECKME PACCYKIeHUsI (MHIYKTMBHbBIE, NeOYKTUBHbIE, IO aHAJOTUN),
BBISIBJISIT ~ 3aKOHOMEPHOCTM M TIPOTMBOpPeYMSI B pacCMaTpUBaeMbIX  SIBJIEHMSX,
(bopMyMpoBaTh BHIBOJIBI U 3aKIIOUEHMS;

MIPUMEHSITh CXEMHO-MO/JIeJIbHbIE CPENCTBA [JIS1 TIPEACTABIEHNUST CYIIECTBEHHBIX CBSI3€i
M OTHOLIEHUI B M3y4YaeMbIX OMOJIOTMUECKUX OOBEKTaX, a TaKKe MHPOTUBOPEUMII Pa3sHOIo
pojia, BBISIBJIEHHBIX B Pa3/IMYHBIX MHPOPMAIMOHHBIX MCTOYHUKAX;

paspabarbiBaTh IUIAH pellleHus: MpobJieMbl C YYETOM aHaAM3a MMEIOIIMXCS
MaTepuaabHbIX ¥ HEMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESIT€JIbHOCTh, OIIEHMBATh COOTBETCTBME PE3YJIbTATOB IIEJISIM,
OLIEHMBATb PUCKU MTOCIEACTBUN AESITETBHOCTH;

KOOPAVMHMPOBATh ¥ BBIMOJHATh PabOTy B YCJIOBUSX peaibHOTO, BUPTYaJbHOT'O U
KOMOVHMPOBAHHOTO B3aMOIE/ICTBIS;



pa3BUBaTh KpPeaTMBHOE MBIIIJIEHME MIPY PEIIeHNN KM3HEHHBIX ITPOGJIEM.
2) 6a30BbIe MCC/IeI0BAaTe/IbCKME AeICTBUS:

BJIaleTh HaBbIKAMM YUYeOHO-MCC/IeIOBATEe/IbCKOM M  TPOEKTHOM JesaTeJIbHOCTH,
HaBbIKaMM pas3peleHust MmpobjeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY
MMOMCKY METOMOB peIlleHMss TPaKTUUYEeCKMX 3a[ay, IPUMEHEHMIO pasIMYHbIX METO/IOB
MTO3HAHMS;

MCIOJIb30BaTh Pas/IMUHble BUObI AESATEJbHOCTU IO TIOJYYEHMIO HOBOTO 3HAHMS, €ro
MHTepIIpeTanyy, mpeo6pa3soBaHMIO U MIPUMEHEHMIO B YUeOHbIX CUTYalMsIX, B TOM UMCjIe IIpu
CO3JaHNM YUYE€OHBIX U COIMAIbHBIX ITPOEKTOB;

dbopMMpoBaTh HAy4YHbIM TUI MBIIIJIEHNS, BJAAeTh HAyYHOM TEPMUHOJIOTUEN,
KJIIOUEBbIMM ITOHSITUSIMU ¥ METOIAMIU;

CTaBUTb U GOPMYJIMPOBATh COOCTBEHHbIE 3aauy B 0Opa30BaTe/IbHO HeITeIbHOCTU U
SKU3HEHHBIX CUTYalMsX;

BBISIBJISITH TIPUYMHHO-CJIEACTBEHHbIE CBSI3W M aKTyaJU3MpOBaTh 3a[auy, BbIIBUTaTh
TUIIOTE3y €€ pelleHNsl, HaXOAUTb apryMEeHTbl [JIT TOKa3aTeJbCTBA CBOMX YTBEPKIEHUM,
3a/1aBaTh IMapaMeTpPbl ¥ KPUTEPUY PEIIeHNS;

aQHAJIM3MPOBATh TOJIydeHHbIe B XOJe pellleHus 3aJauM pe3yJsbTaTbl, KPUTUUYECKU
OIIEHMBATDb UX JOCTOBEPHOCTD, POTHO3MPOBATh M3MEHEHE B HOBBIX YCJIOBUSIX;

JlaBaTh OILIEHKY HOBBIM CUTYalLMsIM, OIIEHMBATh IIPMOOPETEHHBIN OIIBIT;

OCYIIECTBJIATh 1eJIeHalpaBIeHHbIN TTOMCK TIepeHOoCca CPENCTB U CIIOCOOOB JECTBUS B
npodeccroHaJbHYIO Cpeny;

yMeTb IIepeHOCUTh 3HaHMs B IIO3HABATE/JbHYI0 M IMPaKTUYECKYI 006JacTu
SKU3HEH eI TeTbHOCTH;

YMETb MHTEr PMPOBATh 3HAHMS U3 Pa3HbIX MMPeIMETHBIX 00IacTel;

BBIIBUTaTh HOBbIE€ MIeM, IpeljaraTb OPUTMHAJIbHbIE MOAXOMbl U pPeIleHMs], CTaBUTh
Mpo6JIeMbI ¥ 3a,auy, JOMYCKAIOIIVe aTbTePHATUBHBIE PEIIeHMSI.

3) pa6ora ¢ uadopmaIen:

OPMEHTMPOBATbCS B PA3IMYHbBIX MCTOUHMKAX MHPOpMaIyy (TeKCTe yueHGHOro mocooms,
HAayYHO-TIOMYJIIPHOM  JIUTepaType, OMOJIOTMYECKUX  CJIOBapsX WM  CIPAaBOYHMKAX,
KOMIIbIOTEPHBIX 0a3zaxX HaHHbIX, B VHTepHeTe), aHaJIM3MPOBaTh MHGOPMALIMIO Pa3/IMUYHbBIX
BUIOB ¥ (GopM IIpencTaBJieHUs, KPUTUUECKM OI€HMBATh €€ [IOCTOBEPHOCTh W
HEMPOTUBOPEUMBOCTb;

dbopMyIMpoBaTh 3ampoChl ¥ MPUMEHSITb Pas/iMUHbIe METOMIbI IPU IOMUCKE U OTOOpe
61mosiornueckon nHopmarm, Heo6X0IMMOI [IJIST BBITIOJIHEHNST YYEOHBIX 3a/1aY;

MpMOOPeTaTh OMBIT MCITOIb30BaHMs MH(DOPMALVMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT UM,
COBEPIIIEHCTBOBATh KYJIbTYPY aKTMBHOT'O MCITOJIb30BaHMsI Pa3/IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBbIOMpATh ONTMMAIbHYIO (OPMY IIPEeACTaBIeHUS] OMOJOTMYECKON
mHdopmalmu (cxeMbl, IpaduKu, IMarpamMmbl, TaOIUIIbI, PUCYHKU U APYTOe);

MCIIOJIb30BaTh HAyUYHbIM SI3bIK B KauecTBe CpefcTBa Mpy paboTe C OMOIOrnuecKomn
uHdopMalmeii: IpUMeHITh XUMUUeCKre, GuU3nIeckme 1 MaTeMaTMUYeCcKie 3HaKU ¥ CYMMBOJIBI,
dbopmybl, ab6peBMaTypy, HOMEHKJIATYpy, MCIOJb30BaThb U IpeoOpasOBbIBATh 3HAKOBO-
CUMBOJIMYECKIME CPeICTBA HArJISIHHOCTH;

BJIaleTh HAaBbIKAMM pACIO3HAaBaHMS M 3alUThl MHOpMaIyM, WHOOPMAIVIOHHON
6€e30MacHOCTY JIMYHOCTM.

OB/afieHye YHUBEPCATbHBIMY KOMMYHUKATUBHBIMU JEACTBUSIMM

1) o6ureHune:



OCYIIIECTBJIATh KOMMYHMKAIIMM BO BcCeX cdepax >KM3HM, AKTMBHO Y4YaCTBOBATb B
IUajore WM OUCKYCCUM TIO CYIIECTBY OOCYsKHmaemol TeMbl (YMEHMe 3a[aBaTh BOIPOCHI,
BbICKa3bIBaTh CYKIOEHMS OTHOCUTEJIbHO BBITIOJIHEHMS IIpe[JiaraeMoil 3aJauM, yUMUThIBATb
MHTEPECHhI U COTJIAaCOBAHHOCTD MO3ULIMI APYTUX YUACTHUKOB JMUAJIOTa MU IVICKYCCUMN);

pacrio3HaBaTh HeBepOasIbHblEe CpEeICTBA OOIEHMs, TOHMMATh 3HAUEHME COIMATbHBIX
3HAKOB, TMPEINOCHIJIOK BO3HMKHOBEHMSI KOHQIMKTHBIX CUTyalMil, YMeTb CMSII4aThb
KOH(IVKTBI ¥ BECTU ITePEeTrOBOPLI;

BJIAIETh PA3JIMYHBIMM CITOCO6aMM OOILIEHNMS Y B3aMMOAENCTBISI, IOHMMATh HaMepeHMsI
IPYTUX JIIONEeiA, TPOSIBISITh YBasKMUTEJIbHOE OTHOIIIEHNE K COOeCEeHMKY M B KOPPEKTHOM
dbopme popmyaMpoBaTh CBOU BO3PaKEHMS;

PasBEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C MCIIOJb30BAHMEM SI3bIKOBBIX
CpencTB.

2) coBMecTHasI AesiTe/IbHOCTh:

MOHMMATh M MCIOJIb30BaTh MPEMMYIIECTBA KOMAHIHOW M VHAVBUOYAJIbHOM pabGOThI
MpY  peleHny OMOoJIOrMYecKoil MpobJieMbl, OOOCHOBBIBATb HEOOXOIMMOCTDH IPUMEHEHUS
I'PYIIOBBIX (HOPM B3aMMOIEICTBUS TIPU pellleHn! yueOHOM 3aH,aum;

BbIOMpATh TEMATUKY U METObl COBMECTHBIX NENCTBUIA C YUYETOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEN KaXKIIOT'O WIeHa KOJUIEKTIBA,

MPUHUMATD 1IeJIM COBMECTHOM MAesITeTIbHOCTM, OPraHM30BbIBATb M KOOPAMHMUPOBATH
IEMCTBYS II0 €€ MOCTVDKEHMIO: COCTaBJ/ISTh IVIAaH OEeNCTBUIA, PaCIpemessiTb PO C YUYETOM
MHEHUI YYaCTHUKOB, 0OCYKIATh PE3Y/IbTaThl COBMECTHOM PabOTHI;

OIIEHMBAaTh KauyeCTBO CBOEro BKJaJa M KaXOOro YydYyaCTHMKA KOMAaHIbl B OOILMIA
pe3yJibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJjiaraTb HOBbIE IPOEKTHI, OLIEHUBATb MU C MO3UIMM HOBU3HbBI, OPUTMHATBHOCTH,
MPaKTUYECKO 3HAUMMOCTH;

OCYIIECTBJIATh ITO3UTUMBHOE CTpaTerMyeckoe TOBeIeHMe B PasIMUYHBbIX CUTYyaIMsIX,
MIPOSIBJISITH TBOPYECTBO ¥ BOOOPaskeHMe, ObITh MHUIVATVBHBIM.

OBnageHnne YHMBEPCAIbHBIMHU PEryIsITUBHBIMY AeCTBUSIMMA:

1) camooprauusanusi:

MICIIOJIb30BATh OMOJIOTMYECKMEe 3HAHWMS [AJIS BBISIBJAEHUS MpoOJeM M MX pelleHus B
SKU3HEHHBIX Y YUeOHBIX CUTYaLIMSIX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKMX 3HAHMIA IeJiIeBbleé M CMbICJIOBbIE YCTAHOBKM B
CBOMX HEMCTBUSX Y TOCTYIMKAax IO OTHOLIEHMIO K SKMBOM IMPUPOJE, CBOEMY 3[OPOBBIO U
3I0POBbIO OKPY’KAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTB/ISITh ~ ITO3HABATEJbHYIO  AESTEbHOCTb,  BBISIBJISITH
Mpo6jieMbl, CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBbIE 3aJauy B 0OPa30BaTEbHOM
JeSITeTbHOCTU U SKU3HEHHBIX CUTYaALMSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH peIIeHus] MpoOJieMbl C YYETOM MMEIOIIMXCS
pPecypcoB, COOCTBEHHbBIX BO3MOXKHOCTEN U IPeaOUYTEHI];

JlaBaTh OIEHKY HOBBIM CUTYaIIUSsIM;

pacIMpATb paMKM YU4eOHOTO TIpeMeTa Ha OCHOBE JIMYHBIX MTPEeATIOUTEHNI;

JejaTh OCO3HAaHHBLIM BbIOOpP, apryMeHTMpPOBAaTb €ro, OpaTh OTBETCTBEHHOCTb 3a
pellieHne;

OLIEHMBATh MMPUOOPETEHHBIN OIIBIT;

CIT0CO6CTBOBATh (OPMUPOBAHUIO ¥ MPOSIBJIEHMIO IIMPOKON SPYOULIMM B Pa3HBIX
006J1aCTSIX 3HAHWM, TOCTOSTHHO TIOBBIIIIATh CBOM 0OPa30BaTe/IbHbIN U KYJIbTYPHbBIV YPOBEHbD.



2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTMBBI B JESIT€JIbHOCTb, OL€HMBATD
COOTBETCTBME Pe3yJIbTaTOB LieJIsiM;

BJaJIeTh HaBbIKAMM TIO3HABaTeJNbHOM peduiekCMM KaK OCO3HAHMSI COBepIIaeMbIX
JIEeCTBUII U MbBICIUTEIBHBIX IPOIECCOB, MX pEe3yJbTaTOB ¥ OCHOBAaHMI, MCIOJb30BaTh
npuémbl pedieKCuu IJisl OLIeHKM CUTYyalMy, BbIOOpa BEPHOTO pelleHusl;

YMETb OLIEHMBAaTh PUCKU ¥ CBOEBPEMEHHO MPUMHMMATh pellleHus 0 UX CHYKEHUIO;

IPUHUMATh MOTUBBI ¥ apI'yMeHTbI APYTUX [IPY aHa/IN3e pe3ysibTaToOB JesTeIbHOCTY;

3) npuHATHE Ce0S U APYTUX:

MPUHUMATH Ce6s1, TOHMMAsi CBOM HeIOCTAaTKM U JOCTOMHCTBA;

IPUHUMATh MOTUBBI ¥ apI'yMeHTbI APYTUX [IPY aHa/IN3e pe3ysibTaToOB JesTeIbHOCTY;

MPU3HaBaTh CBOE MPABO U MPaBO JIPYTMUX Ha OLUIUOKM;

pa3BUBaTh CIIOCOOGHOCTH TOHUMATh MUP C IMO3ULIUM IPYTOTO YeIOBeKa.

ITPEAMETHBIE PE3VJIbTATbBI

[IpenqmeTHbIe pe3ysnbTaThl OcBoeHUs mporpammbl COO 1o 6mosiormu Ha 6a3oBOM
YPOBHE BKJIIOUAIOT crienyduyeckue Oy yue6HOro npegmera «brosorus» HayuHble 3HaHMS,
YMEHMSI M CIIOCOOBI IEICTBMIL 10 OCBOEHMIO, MHTEpIIpeTalyuy U mpeoOpa3oBaHMIO 3HAHUM,
BUJIbI JIESITEJIbBHOCTU TI0 TIOJIYUYEHMIO HOBOTO 3HAHMS M TPUMEHEHMIO 3HAHUM B PasIMUHbIX
YUYeOHBIX CUTYyalMsIX, & TAK’Ke B PeaslbHbIX JXU3HEHHBIX CUTYalMsIX, CBSI3aHHbBIX C OMOJIOT e,
B nporpamme npeamMeTHbIE Pe3yIbTaThl IIPEICTABIEHbI 1O TOJaM OOyYeHNsI.

[IpenqMeTHbBIE pe3yJsbTaThl OCBOeHMSI yueOGHOro mpemmera «buosorusi» ¢ 10 knacce
JIOJIKHBI OTpaskaTh:

chopMMpOBaHHOCTD 3HAHUIM O MECTe M PO OMOJIOTUM B CUCTEME HAyYHOTO 3HAHMS
€CTEeCTBEHHBIX HayK, B (pOpMMpPOBaHMM COBPEMEHHOV €CTeCTBEHHO-HAyYHOM KapTUHBI Mypa
M HAayyHOTO MMPOBO33pEeHMS, O BKJIaJle POCCUICKUX U 3apyOesKHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHe 6mMosorMu, GYHKIMOHAIBHOM I'PAMOTHOCTM YeJIOBEKa [JIS PElIeHMS] SKU3HEHHBIX
3a/1ay;

yMeHMe pacKpbIBaThb COMepsKaHue OMOJOTUMYECKUMX TEPMUHOB U TIOHSTUN: >KU3HbD,
KJIeTKa, OpraHusM, MeTabojm3M (OOMEH BeIleCTB ¥ IpeBpalleHue SHeprum), roMmeocTtas’
(camoperyssanmsi), ypoBHeBasi OpraHmsalus >KUBBIX CUCTEM, CaMOBOCIIPOM3Be/eHME
(pempomyKiust), HaCJeqCTBEHHOCTD, MU3BMEHUMBOCTb, POCT U Pa3BUTHE;

yMeHMe u3jaratb OMOJIOrMYecKyue Teopuu (KJIETOUHAasl, XpPOMOCOMHas, MyTallMOHHAasI,
LIeHTpaJibHasl JOorMa MOJIEKYJIIpHOM 6monorun), 3akoHsl (I'. Menpens, T. Moprana, H. W.
BaBuioBa) u ydyenust (0 IeHTpax MHOTOOOpasust M MPOUCXOKAEHMS KYJbTYPHBIX PACTEHUIA
H. W. BaBuiiosa), onpenensiTb rpaHMLIbl UX MIPUMEHUMMOCTH K KMBBIM CUCTEMaM;

yMeHMe BJIaJleTh MeTOIaMM HayYHOT'O IMO3HaHMs B 61osIormi: HabTIofeHe U omyjcaHme
SKMBBIX CUCTEM, TIPOLIECCOB ¥ SIBJIEHWM, OpraHM3auus ¥ IpOBeleHue OMOJIOrNYeCcKOro
9KCIIePUMMEHTa, BBbIIBUKEHME TUIIOTe3bl, BBISIBJEHME 3aBUCUMOCTM MEXAY MCCIeAyeMbIMU
BeJIMUMHAMM, OObSICHEHME TIOJIyYEHHBIX Pe3YJIbTaTOB, MCIIOIb30BAaHHbBIX HAYYHbIX MOHSTUM,
TeOpUI ¥ 3aKOHOB, YMEHME ieJIaTh BbIBOAbI HA OCHOBAHMM TIOJTYYEHHBIX PE3YJIbTaTOB;

yMeHMe BbIJIeJISITh CYllleCTBeHHbIe TTPU3HAKM BUPYCOB, KJIE€TOK MPOKapMOT U 3YKapuOT,
OIHOKJIETOYHBIX ¥ MHOT'OKJIETOYHBIX OpPTraHM3MOB, OCOOEHHOCTM IIPOIIeCCOB: OOMeHa
BEIIECTB ¥ TIpeBpallleHMuss SHepruMm B KJIeTKe, (HOTOCMHTE3a, IUIACTUYECKOTO U



SHEPreTMYeCcKoro 0b6MeHa, XeMOCUMHTe3a, MUTO3a, Mei03a, OIJIOAOTBOPEHMSI, pPa3MHOXKEHNSI,
VHAVBULYIBHOTO Pa3BUTHSI OpraHm3Ma (OHTOTeHe3);

yMeHMe TTPUMEHSITD TOJTyYeHHbIe 3HaHMS IJIs1 OOBSICHEHMST GMOJIOTMYECKUX TTPOLIECCOB
M SIBJIEHUM, OJIS1 TIPUHSATUSI TIPAKTUYECKUX peLIeHUI B IMOBCEIHEBHOM >KM3HU C IIEJIbIO
obecrieueHns 6e30MaCHOCTM CBOEro 3I0pOBbSI M  3I0POBbSI  OKPYKAIOIIUX JIIONEN,
COOJTIOfieHNsT HOPM I'PaMOTHOT'O TIOBeJleHMsI B OKpYsKarollleil TPUPOSHOM cpejlie, TOHMMaHue
HeoOXOIMMOCTH MCIIOJIb30BAHMUS MOCTMKEHMUIA COBpPEMEHHOJ OMOJIOTMM ¥ OMOTEeXHOJIOTMIA
IJIST PaIlIOHAJIBHOT'O MPUPOAOTIOIb30BaHMS;

yMeHMe pellaTh 3JieMeHTapHble T'eHeTMUYeCKue 3afauM Ha MOHO- U OUTMOPUAHOE
CKpelllMBaHMe, CIEIJIEHHOe  HacJeJOBaHMe, COCTABJSITb CXeMbl MOHOTMOPUIHOTO
CKpelvBaHus [IJIs1 TpeicKa3aHysl Hac/IeJOBaHMsI TPU3HAKOB Y OPraHU3MOB;

yMeHMe BBITMOJIHSITh JabopaTOpHbIE U MTPaKTUYeCKue paboThl, COOJIIONATD MpaBua Mpu
paboTe ¢ yueOHbIM 1 JIabopaTOPHBIM OOOPYIOBAHMEM;

YMeHM€e KPUTUYECKM OLIEHUBATb M MHTEPIIPETUPOBATh MHPOPMALIMIO 6MOJIOTMYECKOTO
coiepykaHMsI, BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS U3 Pa3/IMYHBbIX MCTOUYHUKOB (CpencTBa
MaccoBoy  MHMOpMaUMM, HAYYHO-TIOMYJSIDHbIE  MAaTepuasbl), OSTUYECKME  aACIEKTbI
COBPEMEHHBIX MCC/IENOBAaHNI B OMOJIOTUM, MEIUIIMHE, OMOTEXHOJIOT UM,

yMeHMe CcO3[aBaTh COOCTBEHHbIE ITMCbMEHHbIE ¥ YCTHbIE COOOIeHMs, 0600Ias
6MO0JIOTNYeCKYI0 MHGOPMAIMI0O U3 HECKOJbKMX WMCTOYHMKOB, TI'PAaMOTHO MCIIOJb30BaTh
MTOHSITUITHBIN ammapaTt 6MOIOTUMN.

[IpenmeTHbIe pe3ysibTaThl OCBOeHMs yueOHOro mpenmera «buosorusi» 6 11 knacce
IIOJKHBI OTpaykaTh:

chopMMpOBaHHOCTb 3HAHUIM O MECTe M PO OMOJIOTUM B CUCTEME HAyYHOTO 3HAHMS
€CTEeCTBEHHBIX HayK, B (HOPMMPOBAHMYM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI Mypa
M HAayYHOTO MMPOBO33PEeHMSs, O BKJa/le POCCUICKUX U 3apyOesKHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHe 6mMosorMM, GQYHKIMOHAIBHOM I'PAaMOTHOCTM YeJIOBEKAa [IJIT PelIeHus] SKM3HEHHbBIX
3a/1ay;

yMeHMe pacKpbIBaTb cOJepskaHue ONOJOTMYECKUMX TEPMUHOB U TIOHSITMIA: BU]I,
MOMYJIAIMs, TeHOMOHI,  SBOMIONMS,  OBWKYyIMe  cwiabl  ((aKTOpbl)  IBOJIOINNA,
MIPUCIIOCOGIEHHOCTh OPraHU3MOB, BU006pa3oBaHye, SKoIornueckme (pakTopbl, IKOCUCTEMA,
MPOMYILIEHTbI, KOHCYMEHTbI, PpeIYLIeHTbl, IeMy TMUTaHUs, SKOJIOTMYecKass MuUpaMuaa,
61oreoleHos, buocdepa;

yMeHMe mu3Jaratb Ouosiornmueckue Teopuu (3BosoIMoHHass Teopus Y. [lapBuHa,
CUHTETHYECKasi TeOPUST SBOJIIOIMM), 3aKOHbI ¥ 3aKOHOMEPHOCTH (3apofbliieBoro cxonacTtsa K.
M. Bapa, yuepemoBaHus IJIaBHbIX HarpaBjaeHuin u mytein spomouyy A. H. CeBepiioBa, yueHus
o 6uocthepe B. WM. BepHamckoro), ompemesnsiTb T'PaHUIIBI UX TTPUMEHMMOCTU K SKMUBBIM
cUcTeMaM;

yMeHMe BJIafeTh METOLaMy HAYYHOTO TIO3HAHMST B OMOJIOTMY: HAGTIOAeHE Y OMMCAHNe
SKMBBIX CUCTEM, TIPOLIECCOB ¥ SIBJIGHMM, OpraHuM3anus ¥ IpoBeleHue OMOJIornyecKkoro
9KCIIEPMMEHTA, BBIIBMKEHME TUIIOTE3bl, BBISBJIEHME 3aBUCMMOCTM MEXIY MCCJIeyeMbIMU
BeJIMYMHAMM, OObSICHEHME TTOJTYUYEHHBIX PE3YJIbTATOB, MCIOJIb30BAHHBIX HAYYHBIX TTOHSTMHIA,
TeOpUI U 3aKOHOB, YMeHMe AesiaTh BbIBOJbI HA OCHOBAHMM TIOJIYYEHHbBIX PEe3YJIbTaTOB;

yYMeHMe BbIIE/SITh CYIIEeCTBEHHbIE TPU3HAKY CTPOEHUSI OMOJOTUUECKUX OOBEKTOB:
BUOB, MTOMYJISLINIA, IPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OMOTe0I€HO30B 1 SKOCUCTEM,
OCOOEHHOCTM TIPOIECCOB: HACJENCTBEHHOM W3MEHYMBOCTM, €CTeCTBEHHOrO OTOOpa,
BMI000pa30BaHMsl, MPUCIIOCOOIEHHOCTM OPraHU3MOB, IEMCTBUSI IKOJOTMUECKUX (aKTOPOB



Ha OpraHu3Mbl, IEPEHOCA BEIIEeCTB M IOTOKA SHEPTUM B 3KOCUCTEMAX, AHTPOIOTE€HHBIX
M3MEeHEeHUN B 9KOCHUCTeMaxX CBOEM MEeCTHOCTM, KPYTrOBOPOTa BEIeCTB M OMOreoXmmMmuye CKUX
LIMKJIOB B 610cdepe;

yMeHMe TPUMEHSTD MOJIyYeHHble 3HAHUS AJIS1 OObSICHEHMS] OMOJIOTUYECKUX TTPOLIECCOB
U SBJEHWIA, IJIST TIPUHSTUST TPAKTUUYECKUX peIIeHu B IMOBCEOHEBHOM JXU3HU C IIeJIbI0
obecrieyeHMsi 6e30MACHOCTM CBOEro 3I0POBbS U 3I0POBbSI OKDPYXKAIOLIUX JIIOAEH,
COOJTIOeHNs HOPM TPaMOTHOT'O TIOBeZeHMsI B OKPYsKaloIlel MPUPOIHONM Cpejie, TTOHMMaHMe
HEOOXOAVMOCTH MCIIOJIb30BaHUSI AOCTUKEHMI COBPEMEHHOM OMOJIOTUM [IJIST PalliOHAIbHOTO
MIPUPOJIOTIOIb30BAHMS;

yMeHMe pelaTh 3JIeMeHTapHble 6MOJornyeckme 3aaun, COCTAB/ISITh CXeMbl ITepeHoCa
BEIIIECTB M SHEPTUM B IKOCUCTeMaxX (eI MUTAHWS);

yMeHMe BBITMOJIHSITh JabopaTOpHbIE U MTPaKTUYeCKue paboThl, COOJIIONATD MpaBua Mpu
paboTe ¢ yueOHbIM 1 JIabopaTOPHBIM OOOPYIOBAHMEM;

yYMeHMEe KPUTUYECKM OLIEHMBATh M MHTEPIPETUPOBATh MHMPOPMALMIO 6MOJOTMYECKOTO
copepykaHMs, BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS U3 Pa3IMYHBIX MCTOUHMKOB (CpeaCcTBa
MaccoBoy MHMOpMalMM, HAYYHO-TIOMYJIIpPHbIE MaTepuasibl), pPacCMaTpMBaTh TI06aTbHbIE
9KOJIOTMYECKMe TMPOoOJeMbl COBPEMEHHOCTH, (OpPMMPOBATh IO OTHOIIEHUIO K HUM
COOCTBEHHYIO MTO3UIINIO;

yMeHMEe CO3[1aBaTh COOCTBEHHbIE TMCbMEHHbIE U YCTHbIE COOOIIEHMS, 0600IIas
61mosiornueckyro MHGOPMALMIO M3 HECKOJIbKMX WMCTOYHUKOB, TI'PAMOTHO MCIIOJIb30BaTh
MTOHSITUIHBIN amapaTt GMOIOTUMN.

TEMATHUYECKOE ITJTAHUPOBAHUE

10 KJIACC
Koin
DJIEKTPOHHbIE
9ecTB
(undposBbie)
HaumeHoBaHMe pa3aeioB M TeM o
N? o/m oOpasoBaTeIbHbIE
IporpaMmMbI qaco
pecypchbI
B
Bcero
1 Buosorus kak Hayka 4 Bubmrorexa 10K
4 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMbl U MX OpraHmu3aius 2 Bubmrorexa [IOK
P . https://m.edsoo.ru/7f41c292
3 XMMUYECKUI COCTaB U CTPOEHMe 16 bubymoreka TIOK
KJIETKU https://m.edsoo.ru/7f41c292
4 XKusuenesarenbHOCTb KIIETKN 12 Bubmorexa [IOK
a https://m.edsoo.ru/7f41c292
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PasmHoskeHue u VHONBUOYAJIbHOE

buébmmoreka HOK

pasBUTHME OPraHU3MOB 10 https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTD ¥ M3MEHUMBOCTD 16 Bubmmoreka HOK
OpraHm3MoB https://m.edsoo.ru/7f41¢c292
Cenekiyst opranm3moB. OCHOBBI 6 buébmmoreka HOK
6MOTEeXHOJIOT UM https://m.edsoo.ru/7f41¢c292
PesepBHOe Bpemst 2 Bubmiorexa LIOK

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