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INOACHUTEJIbBHAS 3AIINCKA

ITpu pa3paboTke NporpaMMel 1o OHOJIOTUM TEOPETHUECKYIO OCHOBY ISl OINpENEJICHUS
NOJIX0/0B K (DOPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJTOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
Oo0ImMX LEISIX M NPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro
obmiero odbpazoBanusi B Poccuiickoit @enepariuin, a TakKe MOJIOKESHHUS O CeH(UKe OUOJIOTHH,
e 3HAaYeHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, ONIPEIEIICHbl OCHOBHBIE (DYHKITH IPOTPAMMBI T10
Ouosioruu u e€ CTpyKTypa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TeNIsIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOywaroIuxcs cpeacTBamu ydeOHoro mnpenmera «buomorusy,
orpenenseT 005A3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I0
paszenaM M TeMaM, PEKOMEHAYEeMYIO IOCIeI0BaTeIbHOCTh M3Y4YEHUs y4eOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTHKM 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIUXCsl.

B nporpamMe mo OHONOTHHM TaKXe YYHUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAalpeAMETHbIM M IpPEIMETHBIM pe3yibTaTaM oOyueHus B (HOpMUPOBaAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUI 00yJaromuxcs mo
OCBOCHHMIO COJIEPKaHUsI OMOJIOrMYECKOro 00pa30BaHMs.

B nporpamme no 6monoruu (10—11 kmaccel, 6a30BBIil YpOBEHB) pealn30BaH MPUHIIHII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouojoruu, Onarojapss uYemMy B HeH IpocMaTpUBaeTcs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALMH  JIMYHOCTH, IKOJIOTMYECKOTO0  MBIILICHMS,
NpPEICTaBICHUN O 37I0pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpYXKaromen
npupoaHoii cpene. [loaroMmy Hapsay ¢ U3ydeHueM o01IeOnOIOrMUeCKUX TEOpUl, a TaKKe 3HAaHUN
O CTPOGHUM JKHMBBIX CHCTEM pPA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIUX B HUX
IPOILIECCOB B IPOrpaMMe 1Mo OMOJIOTHH YIeJIEHO BHUMAaHKE HCII0JIb30BAaHUIO MTOJYyYEHHbIX 3HAaHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAIHBIX 337ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS KOJOTMYECKH 11€J1IeCO00pa3HOro MOBEIEHUS B OKpYJKarolleld MpUpoaHOM cpene,
aHaM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBeKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOIo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOIMMOCTHIO O0ECTICUeHHsI YCIOBUH UIs pEIIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHre y 00yYarOmUXCsS CIIOCOOHOCTH amanTUPOBAThCS K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpA.

buonorus Ha ypoBHe cpeaHero obmiero oOpa3oBaHMs 3aHMMAaeT BakHoe MmecTto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYy4alOIIMXCSl MPEACTaBICHUH O HAayyHOW KapTHHE MUDA,
pacmpsieT ¥ 0000IIaeT 3HAHHSI O KUBOW MPUPOJIE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AaET YCIOBMS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
(dopMupoBaHus (YHKIMOHATIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY.

Bombmoe 3HayeHWe OWONOTHST WMEET TakKe Uil pEIIeHUS BOCIHTATENBHBIX U
pa3BUBAIOIIMX 33]a4 CpeHero oouiero oOpa3oBaHus, couuann3auuu odyyatomuxcs. M3yyenue
Omosornu odecneunBaeT yCaoBHs s ((OPMUPOBAHUS HHTEIUIEKTYaTbHBIX, KOMMYHHUKAIIMOHHBIX
U MH(QOPMAIIMOHHBIX HABBIKOB, JCTETHUECKOM KYJIbTYphl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTUYECKUX 3HAHUH C TMPEICTABICHUSMH W3 JOPYTUX Y4YeOHBIX NMPEIMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMeTa



«buonorus» coCTaBWIA OCHOBY ISl OTIPEICIICHUS TTOIXO0/I0OB K OTOOPY ¥ CTPYKTYPHPOBAHUIO €TI0
coJiepKaHusl, IPEJCTABICHHOTO B IPOTrpamMmMe 1o OUOIOTHH.

OT10op comeprkanus yuebHoro npenmeta «buosnorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpY’KaIOLIEH NPUPOIAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU jaesTesibHOCTH. Oco00e MECTO B 3TOHM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
IPEJICTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHE MHUpa M LEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OMOJIOrHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUA Y4EeOHOro Marepuaja B HporpaMMe IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yuebHoro npeamera «buonorus» BblIETIEHBI CIEAYIOUINE cofepxkaTelbHble TuHuu: «buonorus
Kak Hayka. MeToapl HayyHOTro mo3HaHus», «Kitetka kak Ouonoruueckas cucremay, «OpraHusm
Kak Ouosiornyeckas cucreMay, «CucteMa U MHOrooOpa3ue OpraHM4ecKoro MUpay, « IBOJIOIMS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI U MPUCYIITE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O0OyJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAILHOW OpraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsi TPAMOTHBIX JEHCTBHI B
OTHONIICHUH O0BEKTOB JKMUBOW TIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Joctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs PeIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYArOIIMMHCS CUCTEMbl 3HAHUI O OHOJIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KaIlIMX OCHOBOH Uisi (hOPMHpPOBAHHUS
MPEJICTABICHUI O €CTeCTBEHHO-HAY4YHON KapTHHE MHpa, O METOJaX HAy4YHOTO IO3HAHUS,
CTPOEHUH, MHOT000Opa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3aluy,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

¢dopmupoBaHrue y 0OydarONIMXCsl MO3HABATENBHBIX, WHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanKu3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3IJISI/IOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSITH W OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MHPA >KMBOW MPHUPOJLI Ha
OCHOBaHWU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmMupoBaHre y OO0YYaAIOIMIUXCS YMEHHN WIJUTIOCTPUPOBATH 3HAYEHHE OMOJIOTHMYECKHX
3HAHUM B MPAKTUYECKOM [JEATEIbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHUX
TEXHOJIOTHI M arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEIOBEKOM KHUBOUM MPUPOJIBL,
HE00X0UMOCTH OEpeKHOr0 OTHOIIEHUS K HEH, COOMIOICHHUS STUUECKUX HOPM P MPOBEIEHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHHE LIEHHOCTH OMOJIOTMUYECKUX 3HAHUU ISl MOBBILIEHUS YPOBHS SKOJIOTMYECKOM
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCJEICTBUIM CBOEH JEATENIbHOCTU IO OTHOIICHUIO K OKpY)Kalolel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIIaKTHKH 3a00I€BaHU.

B cucteme cpennero obuiero oopazoBanus «buonorusy, u3yyaemas Ha 6a30BOM ypOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jlist m3ydeHus: OMoyioruu Ha 6a30BOM YPOBHE CpPEIHETO 00IIero 00pa3oBaHMUsl OTBOAUTCS
68 gacos: B 10 kmacce — 34 yaca (1 gac B Henenro), B 11 knacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OHOJOTHMHM C OOLIECTBEHHBIMU, TEXHUYECKUMHU U JIPYTHUMH
€CTECTBCHHBIMU HayKaMu, (uiocodmuei, 3TUKOH, 3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUpOBaHUY COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OHOJOrHYeCcKUX HayK.

MeTo/bl T03HAHUS )KUBOW TIPUPOJIBI (HAOIIOICHHIE, SKCIIEPUMEHT, ONMCAHUE, U3MEPEHUE,
KJ1accu(UKalus, MOJICIUPOBaHHE, CTAaTUCTUYECKass 00pab0TKa JaHHBIX).

JdemoHcTpaumnu:

optpertwt: Y. dapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuiibl ¥ cxembl: «MeTOoIbl TTO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[IpakTuueckas padota Ne 1. «Vcrnonap30BaHUE pa3TUYHBIX METO/IOB IIPU U3YUYECHUHU
OHMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

XKussie cuctembl (OMOCHCTEMBI) Kak MpeAMeT n3ydeHus Ouonorud. OTINYHE JKUBBIX
CUCTEM OT HEOPTaHUYECKOU IIPUPOJIBI.

CpoiicTBa OwocucTeM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMUd OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBII (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JdemoHcTpaumu:

Tabnauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHMU3allMM >KUBOMN
IIPUPOIBDY.

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHUE KJIETKH.

XUMHUYECKUN COCTaB KJIIETKH. XUMHYECKHUE JIEMEHTEL: MaKpO3JIEMEHTBHI,
MHUKPOIJIEMEHTHI. Bosia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMKM BOJBI M MUHEpPAJIbHBIX BeHIECTB B KieTke. [lojmepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHne 6emKkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMEHUMBbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0eKoB. buonornyeckue GpyHKIMU OEIIKOB.



depMeHTH — Omosiormueckue Katanu3aTtopbl. CTpoeHue (epMeHTa: aKTUBHBIM IIEHTD,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtammnpl.  Otnwums  GEepMEHTOB  OT
HEOPTaHMYECKUX KATAJIU3aTOPOB.

VYraeBosl: MOHOCAXapH bl (TII0K03a, pr0o3a 1 1e30Kkcupr003a), qucaxapuabl (caxaposa,
JIaKTO3a) W TMOJMcaxapubl (Kpaxman, TJMKOTeH, LeiIoiio3a). buonornyeckue QyHKunu
YIJIEBOJIOB.

Jlumuaer:  Tpurmuuepuasl, Gocomunuasl, crepounsl. [uapodmibHO-THIPODOOHBIE
cBoiicTBa. buonornueckue ¢ynkunm nmunuaos. CpaBHEHHE YIIIEBOJOB, OENKOB M JIMIHMIOB KaK
HCTOYHUKOB SHEPTHUH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykiieotuasl — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkunu JIHK. Crpoenne m ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHH.

I_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Kierounas TCOpUsA — IMPUMEDP B3aHMOﬂeﬁCTBHH H,Z[Cﬁ u
q)aKTOB B HAYYHOM ITIO3HAHUH. MCTOI[I)I HU3YUCHUA KIICTKH.

Knerka xak nenoctHas xuBast cuctema. O0Iue npru3Haky KIETOK: 3aMKHYTasi HapyKHast
memOpaHna, mosiekyibl JIHK kak reneTnueckuil anmnapat, cucTeMa CUHTe3a Oelka.

Tunbel kieTok: sykapuoTtuyeckas U mpokapuoruyeckas. OcOOEHHOCTH CTPOEHHUs
npokapuoTuyeckoit kietku. Kinerounas crenka 6akrepuii. CTpoeHne 3yKapuOTHYECKOM KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAS CTCHKA, MTMKOKAIUKC, WX (YHKIIHH.
[InasmaTtnueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. LluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpanubie opranouas! kietku: JI1C, anmapat ['onbmku, mu3ocoMel. [lomyaBTOHOMHBIE
OpraHOMbI KJIETKUA: MUTOXOHJIPUH, IIacTUAbL. [IponcxoxaeHne MUTOXOHAPUN U mactul. Buabl
mactua. HememOpaHHble OpPraHoOWIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOJH,
PECHHUYKH, KIyTUKUA. DYHKIMHA OPraHOMIO0B KIETKU. BKiIroueHusl.

Snpo — peryasaTopHslii LeHTp Ki1eTku. CTpoeHue sapa: sjiepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.
JdemoncTpanum:

Hoptpetsl: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [[x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[{uarpammpl: «PacripefieieHiie  XMMHYECKHUX JJIEMEHTOB B  HEXKHBOW  TPHUPOJIEH,
«Pacnpenenenrne XUMUYECKUX IJIEMEHTOB B JKUBOU MTPUPOJIEN.

Tabmuiel u cxemsl: «llepuonnyeckas Tabauna XUMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «bruocunTes Genka», «CTpoeHue MoJeKyibl Oenka», «CtpoeHue pepmenTay,
«Hyxmennoseie kucnotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHrne 3yKapuoOTHYECKOM
KIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHE pacTUTEIbHOW KieTKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKn», «CTpoeHune sapa KIeTK», «Y TIeBOJbD, «JIUmuas».




OO6opynoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHWE IS TPOBEICHUS] HAOIIOACHUH,
WU3MEpPEHU, SKCIICPUMEHTOB, MUKPOIIPENapaThl PACTUTCIIBHBIX, KUBOTHBIX U OaKTEPHAIBLHBIX
KJIETOK.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHast padota Ne 1. «M3ydyeHHe KaTAIMUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha
pUMepe aMHJIa3bl WIIH KaTalla3bl)».

JlaGopaTopHas pabota Ne 2. «lM3ydyeHuWe CTpOEHHUS KJICTOK PACTCHHH, >XHUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. KuznenessTeJLHOCTh KJIETKH.

OO6men BemiecTB, WM MeTaboau3M. AccuMuisanus (TUIaCTHYECKUH  OOMEH) H
JUCCUMUJIISALINS (SHEPTeTUUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEIICCTB M YHEPIrUU B IOHUMaHUU MeTabo0JIM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOoHBIN U reTreporpodHsbiid. Poib pepMeHTOB B 00MEHE
BEIIIECTB M MIPEBPAILCHUH YHEPTHH B KIICTKE.

®orocunte3. CsetoBas u TemMHOBass (a3bl (orocunreza. Peakumu doTocunTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3a IS KU3HU Ha 3emiie. Biusiaue ycinoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHU.

XeMocHuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emite.

OHepreTuyeckuii oOMeH B  KieTke. PaciuersieHue BEIIECTB, BBbIICIEHUE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucnoponHoe oOkucieHHE, WIM  KIETOYHOE jbixaHue. OKHCIUTETbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHA.

Peakuuu wmarpuunoro cunreza. ['enermueckas uHpopmanus u JHK. Peanuzauus
reHeTH4ecKoil nHpopmanuu B kieTke. ['eHeTHueckuil Ko U ero cBoicTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Heknerounsie ¢opmbl xu3HM — BUpychl. Mcrtopus oTkpbiTHs BHpycoB (/1.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W >KU3HEHHOTO IMKJIa BUPYCOB. bakTtepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YETIOBEKa, BhI3bIBa€MbIe BHpycamu. Bupyc nuMMmyHoaedumuTa
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIIMS, peBepTa3a M MHTETrpasa.
[TpodunakTuka pacnpocTpaHEeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemMoHcTpanum:
IMoptpetst: H. K. Konsuos, /1. . Usanosckuit, K. A. Tumupsizes.
Tabmumbl ~ w  cxemsl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHUSY,

«OHepreTnueckuii oomen», «Xmopormiact», «Dotocuntesy, «Ctpoenune JJHK», «Ctpoenue u
dbyHKIMOHUpOBaHue TeHa», «CuHre3 Oenmka», «[eHermueckuid  kom», «Bupych»,




«bakrepnoparn», «Crtpoenue wu sku3HeHHbIH 1ukn Bupyca CIIW/la, OGaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: moaenu-anmnkanun «Y asoenue JIHK u tpanckpunmusy», «buocunres
oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii muki, wiM >KM3HEHHBIM HWKI KiaeTkd. MHTepdaza m mwurtos. Ilporeccsr,
npoTekaromue B uHTEpdasze. Permmukanus — peakuuss marpuyHoro cuntesa JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUIOMIHBIA W TarIOWAHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckre OCHOBBI Pa3MHOXKEHHUSI U WHIWBHUIYAIIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku —muto3. Ctaauu murosa. [Ipoueccsl, mponcxoasiiye Ha pa3HbIX CTaIUsIX
MHUTO3a. BHOJIOrnYecKuii CMbICT MUTO3A.

[Tporpammupyemasi rudesb KJIETKU — aloITO3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U mosioBoe. Buasl  Oecrionoro
Pa3MHOXEHHS: JeJIEHUe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €0 3HAYEHUE s
cenekiuu. [TomoBoe pazMHOXKEHHE, €T0 OTINYHUS OT OECIOI0ro.

Meito3. Cranuu Mmeiiosa. Ilpoueccel, mpoucxonsiue Ha craausx Meiosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICII M 3HaYEHUE MENH03a.

I'amerorenes — nporecc 00pa3zoBaHus MOJIOBBIX KJIETOK Y dKUBOTHBIX. [10JI0BEIE kKene3bl:
CEeMEHHUKU M su4HUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AWIIeKIIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SHIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NnnuBuayanbHoe pa3BuTuEe (OHTOreHe3). DOMOpHOHANIbHOE pPa3BUTHE (IMOPHOTEHE3).
Otansl AMOPHOHATFHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: APOOJIGHUE, TacTPYIISIIHA,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BbI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zsButue pacrennil. OHTOreHe3 IIBETKOBOIO PACTEHUsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoncTpanum:

Tabauiet u cxembl: «DOpMBI pa3MHOKEHHUST OPTaHU3MOBY, «J[BOWHOE OIIOIOTBOPEHHE Y
[IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KneTouHbld HUMKIY, «Pernukanus
JHK», «Muto3», «Menos», «IIpsimoe n HenpsiMoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKONTUTAI0 X
1 4yesoBekay, «OCHOBHBIE CTAJIUU OHTOTEHE3a.

OO0opynoBaHue: MUKPOCKOI, MHUKporpenaparbl «CrepMaTo30uabl MIICKOITHTAIOIIETOY,
«Sliiueknerka miekonuTaroero», «Kapuokunes B kjieTkax KOpelika Jyka», MarHUTHasi MOJIENb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens Meradasnoit XpoMoCOMBI.

JlabopaTropHble U NpaKkTUYecKue padoThbl:

JlabopaTtopHas padota Ne 3. «HabmroieHne MuTO3a B KJIeTKaX KOHYMKA KOPEIKa JIyka Ha
TOTOBBIX MUKpPOIIpEapaTaxy.

JlabopatopHas pab6ota Ne 4. «M3yueHune CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax.



Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer m 3agaum reHeTuku. VcTopusi pa3BuUTHUsS TEHETUKU. Poiab LMUTOJOTMU U
SMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKU (THOPUIOJOTUYECKHM, IHUTOTCHETHYECKUH, MOJIEKYIISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEJOBaHUsI  MPU3HAKOB,  ycTaHoBJeHHble ['. Mennaenem.
MonorubOpuaHOe CKpeluBaHue. 3aKOH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwcrtorhl ramer. [lomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHUEe. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS IPU3HAKOB.
[{uToreHeTHYEeCKUE OCHOBBI JAUTHOPUAHOTO CKpENIMBAaHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUsI TEHOTUIIA OCOOH.

CueruieHHOe HacleqoBaHuWe mnpu3HakoB. Pabora T. Moprana 1o cHeIIEHHOMY
HacJje10BaHuI0 reHoB. Hapylienue ciernienusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOpHs HACTEACTBEHHOCTH. [ eHeTUYeCKue KapThl.

['enetuka mosa. XpoMOCOMHOE OIpPECIICHHE 1M0ja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIMJICHHBIX C
ITOJIOM.

N3MeHunBOCTh. BU1bl KBMEHUMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs1. Posib cpesibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapPaKTEPUCTHUKA MOAU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanuonsslii psinq U BapuanMoHHas kpuBas. Hopma peakuuu npusHaka. KoauyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinuu. CBOHCTBA MOIUPUKANMOHHON U3MEHIHBOCTH.

HacnencrBennas, Uiy reHOTUIIHYECKas, U3MEHYHMBOCTL. KoMOMHATHBHAS U3MEHUYUBOCTbD.
Meiio3 u MonoOBOM mporecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
u3MeHuuBOCTh. Kiaccudukanuss myranuil: reHHbIE, XpOMOCOMHbBIE, TeHOMHbIe. YacToTa u
MPUYMHBI MyTalii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEJICTBEHHOMN
n3menuuBoctu H. 1. BaBumnosna.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YeEJIOBEKa:
T€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUN, MOJICKYISPHO-
reHetuyeckuid. CoOBpeMEHHOE OIpeAelieHHEe TEeHOTUIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TEHOTHIUpPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW C HACIHEACTBEHHON MpPeapacroioKeHHOCTHIO,
XpoMocomMHBIe Oonie3Hu. ComaThdeckue H TeHepaThuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPODUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00/IeBaHUI YeTIOBeKa.

JdemoHcTpaumuu:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabnuiel u cxembl: «MOHOTHOPUAHOE CKPELIMBAHUE U €r0 IIUTOreHEeTHYEeCKasi OCHOBAY,
«3aKOH pAaCILEIUIEHUS M €ro IMTOT€HeTHYecKas OCHOBa», «3aKOH YHCTOTBI TIaMeT»,
«durnbpunnHoe ckpeumBanue», «LluTororuueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAHUS,
«Meito3», «B3aumoneicTBue aJlIeIbHBIX T€HOBY, «I eHeTHYeCcKne KapThl pACTEHHM, )KUBOTHBIX U
qyenoBeKka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIENIOBAaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmenunBoctu», «MoaudpukannoHHas
U3MEHYMBOCThY», «HacnenoBanue pesyc-takropa», «l'eHeTnka rpymnn KpoBu», «MyTalnoHHas
WU3MEHYUBOCTbHY.




O6opynoBanue: MoAenu-anminkauun «MoHoruopuaHoe ckpemuBanuey, «HemonHoe
JOMHUHHpOBaHHE», «/lurnbpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HOpMbI KPBUTEEB U OKPACKHU Tela), repdapuit
«I"opox MOCEeBHOW.

JlabGopaTopHble H IpaKTUYecKue padoThbi:

JlaboparopHast padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO U JUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHast pabota Ne 6. «M3yueHrne MOauPUKAIMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO PsAJia U BAPUAIIMOHHOM KPUBOW».

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuii y JApo30GMiIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATN3 POIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekunst oprann3moB. OCHOBBI OHOTEXHOJIOTUH.

Cenexkuus Kak HayKa M Mpoliecc. 3apoxkACHUE CENEeKIMU U AoMecTuKanus. Ydyenue H.
W. BaBuioBa 0 LIEHTpax HPOUCXOXAEHHUS W MHOrooOpasus KyJlbTYPHbIX pacTeHuil. LleHTpbl
MIPOMCXOXKICHHS JIOMAITHUX )KUBOTHBIX. COpT, IOPO/Ia, IITaMM.

CoBpeMeHHbIE METO/Ibl CeJIEKIIMU. MacCoBbIi M MHAWBUYAIbHBIH OTOOPBI B CENEKIUU
pacTteHui 1 >kuBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoacTBEHHOE CKpellMBaHUe — MHOPUIUHT.
Uucras nuaus. CkpelluBaHue YuCThIX JIMHUM. ['eTepo3uc, unu rubpuanas cuna. Hepoactennoe
ckpeuuBaHue — ayrOpuauHr. OtaanéHHas ruOpuamszanus U e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 U IOJy4YeHUE MOJIUILUIONI0B. JIOCTHIKEHUSl CEJIEKIMM PACTEHHUM, MXUBOTHBIX U
MHUKPOOPIaHU3MOB.

buorexHonorust kak oTpacib Npou3BoAcTBa. ['€HHas HMH)KeHepus. OTanbl CO3/aHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Knerounas wumxenepus. Kierounsle
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHnpoBaHUe BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JITHYeckue mpobdiembl. MO —
FeHETUYECKU MOIU(DULIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpALH:

Ioprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. l1BaHOB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI MPOMCXOXKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacrenuii», «Ilopoabl TOMaNTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzamusy, «Pabotel akagmemuka M. . UBanoBay, «llomummoumusy», «OOBEKTHI
ouotexHonoruny, «Kierounele KylabTyphl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHWE M TIEPEHOC
TE€HOB, XPOMOCOM.

OO6opyioBaHME: MYJISKU TUIOZOB M KOPHEIJIONOB JUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacteHuii, repdbapuii «CeabCKOX0351iCTBEHHbIE PACTEHUS».

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

Dkckypeusi «OCHOBHBIE METOJIbI M JOCTUKEHMS CEJNIEKIMU PACTEHUW M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUNIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIA YJYaCTOK, B TEIJIUYHOE
X035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHMS JBOJIOLUOHHOM TEOpUH. ODBOJIOLMOHHAs TEOpus U €€
MecTO B OMOJI0ruH. BiMsHre 3BONMIONIMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

Cuzerenscrsa »BoMOLMU. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B [TAJICOHTOJIOTUYECKOH JIETOMHCH, IepexoHbie (hopMbl. buoreorpaduueckne: CXoaCTBO U
pasnuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJACTBA U Pa3iIuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTUYHBIC, PYIUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIoKyle Cuibl  9BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenaenéHHas H3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak equHULA BUA U 3BOJIIOLUY.

JBmxyme cuibl ((hakTopsl) SBOJIOLMU BHIOB B MpHUpoje. MyTalMOHHBIN MpoIecc u
KOMOMHATUBHAsA U3MEHYMBOCTb. [lonmysaionHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EcrecTBeHHBII 0TOOp — HampabisIOIUi (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yabTat 3BoroIuH. [IpuMeps! npucnocobaeHnii
y OpraHu3MoB. ApoMop(h03bl U UIMOAJANTALIUH.

Bun u Bupgoo6paszoBanue. Kpurepuum Buaa. OcHOBHblE (DOpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHueCcKoe.

Maxkpoaomtonus. @opMbl 3BONMIONUM: (pUiIeTUYECKas,, TUBEPreHTHasi, KOHBEPIeHTHas,
napaiensHas. HeoGpatumocTs 3BoOLNN.

[IpoucxoxaeHnue  OT  HecHeUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanusanys. AnanTuBHas paauanys.

JdemoncTpanum:

Hoptpetsr: K. Jlunne#t, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromnep, A. H. CeBepuos.

Tabmuuer u  cxembl: «Pa3BuTHE OpraHMYecKoro wmmpa Ha 3emie», «3apOoJbIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBI 3a CyIIECTBOBAHHUEY,
«EctectBennbiii  otO0Op», «MHOrooOpasue copToB pacTeHui», «MHorood6pasue Mopos
KUBOTHBIXY, «[Tomymsmmy, «MyTanoHHas W3MEHYHUBOCTH, «Apomopdo3bI»,
«Mnnoananrtamumny, «OO0mas aereHepaunus», «JBrkymme cuibl 3Bomroruny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pA30BAHUE.

ObopynoBaHue: KOJJIEKIHSI HACEKOMBIX C Pa3IMYHBIMH THITAMH OKPACKH, HA0OP TUIOJIOB U
ceMsiH, Kosuteknust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KUBOTHBIX», MoJielnb «OCHOBHBIE
HaIpaBJICHUS 3BOIIOIUNY, 00bEMHAs MOeTh «CTPOEHHE TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KOIIeKIus «DOpMBbI COXPaHHOCTH MCKOMAEMbIX
KHBOTHBIX W pacTeHMit», Mojens ammiukanus «[lepekpéct xpoMocom», BIaKHBIE MpemapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mATymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTal# (GOPMbI KPBIITHEB M OKPACKHU TETa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTHIECKOMY KPUTEPHUIOY.
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JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOONICHHOCTH OpraHusMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U PA3BUTHE KU3HU HA 3emuie.

JloHay4yHble MPEACTABICHUS O 3apOKJACHUH XKU3HU. HayduHble rUnoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOHoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHMUECKUX. DKCIEPUMEHTATBHOE IMOTBEPKICHUE XUMUUYECKOU
sBosonnu. HavanbHblie aTamnsl Onosiorudeckoit sosroruu. ['unoresza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M WX HBOJIOIUSL.
DopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

Pa3zButue xxu3num Ha 3emiie o spam u nepuoam. Karapxeii. Apxeiickas u nporepo3oickas
apsl. [laneo3oiickas 3pa u e€ nepuoapl: KeMOPUNUCKUH, OPJIOBUKCKHUH, CHUTYPHUICKUN, IEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.
Kalino3zoiickast 3pa u €€ nepro/ibl: MajJ€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U IeOJOTMYEeCKUX IpoueccoB. OCHOBHBIE ITalbl BOJIIOLUU
PacTUTENBHOTO ¥ )KUBOTHOTO MUPa. ApoMop( 036l Y pacTEeHHI 1 KUBOTHBIX. [osiBIeHUE, paciBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3BOIMIONUNA. OCHOBHBIE CUCTEMATUYECKUE
TPYIIbI OPTaHU3MOB.

OBontonusl 4yejoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue mnpejacraBieHUil o
IPOMCXOXKACHUH YeroBeKka. MeToibl u3ydeHus anTpornoreneza. CXoJCTBa U pa3jinyusl yesloBeKa
U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxyne cuwibl ((pakTopsl) aHTpororeHesa. HacneacTBeHHass HW3MEHYMBOCTb U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MbILUICHUE,
peub.

OcCHOBHBIE CTaJIMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, YeIOBEK yMebli,
Yenosek npsaMmoxondimui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbii. Haxonxu
MCKOIIAaeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOIEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpanmoujHas  (9KBaTOpUAIbHAs), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MIPHUCIIOCOOICHHOCTH TIPEICTAaBUTEIICH YEIIOBEUSCKUX PAC K YCIIOBUSIM CYIIIeCTBOBaHUS. EMHMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:
Ioprpetsl: @. Penu, JI. ITacrep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuibl u cxembl: «Bo3HukHOBeHHEe COTHEYHOU CHUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kietka», <OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelIoBeUeCKHre pach».

Ob6opynosanue: Mynsku — «lIpoucxoxnenue dyemoBeka» (OIOCTBI  aBCTpPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblia, KPOMAaHbOHIIA), CICTIKH WM M300pa)KeHUs KaMEHHBIX OpyIuit
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NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIOrHYecKas Tabiauia,
KoJuTeKIsT «POPMBI COXPaHHOCTH MCKOIAEMBIX KUBOTHBIX U PACTEHHI».

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktrueckas padora Ne 1. «M3ydeHue HCKOMaeMbIX OCTaTKOB PACTEHHUM M KUBOTHBIX B
KOJUICKIIUSX».

DKCKypcusl «IBOIIOIHS OPraHMYECKOTO MUpa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIH WIIN
KpaeBeauecKuil My3eil).

Tema 3. OpranusMsbl U OKpYKaloLas cpeaa.

DKoIoTus Kak HayKa. 33,[[8.‘11/1 U pasgciibl 3KOJIOTHH. MGTOI[BI OKOJOTHYCCKHUX
HCCJICIOBaHUM. DKOJIOTIYECKOe MHPOBO33PCHUC COBPCMCHHOT'O YCJIOBCKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyILIHAas,  IOYBEHHas,
BHYTPUOPraHU3MEHHAsL.

Okonoruueckue ¢akropel. Knaccuduxamus skonornueckux (hakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BIaXHOCTb. doTonepuoausm.
[TpucniocoOnenust OpraHu3MoB K AEHCTBHIO a0MOTHYECKUX (PaKTOpOB. buosornueckue puTMsl.

buotnueckne Qakropel. Bumbpl OHMOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLHS,
XHUIIHIYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomeparws, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBUI JUIs CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU NOomyssauud. OCHOBHBIE IIOKA3aTENIM IOMYJISILUM:
YUCJIIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, Murpauusd. JluHamuka
YHUCJIICHHOCTU IOIYJIALUU U €€ PETyIIsLus.

JdemoHcTpaumnu:
Hoptpetst: A. I'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabnuie! u cxemsl: kapta «IIpuponnbie 30Hb 3eMun», «Cpesibl OOUTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHQpy30pun-Tydenbkny, «llumesbie nenmu».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH paCTEHUN U3 Pa3HBIX MECT
oOUTaHUSY.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

ITpakTruueckas padora Ne 2. «[1oacy€r IIOTHOCTH MOMYJISAILMHA pa3HbIX BUJOB PACTCHUI.

Tema 4. Coo01iecTBa U IK0JIOTHYecKHe CUCTEMBI.

CoobmiectBo  opraHuzmMoB —  Ouoneno3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IPOCTPAaHCTBEHHAs, Tpopuueckas (muuieBasi). Bunpl-nomunantel. CBs3u B OHOLIEHO3E.

DKoJoruveckre cuctembl (dKocuctembl). llonsTre 00 skocucTeMe W OUOTEOICHO3E.
q)yHKIII/IOHaJ'II)HBIe KOMITIOHCHTBI 3KOCUCTEMBI: NpOoAYUECHTBI, KOHCYMCHTBI, PCAYLCHTHI.
KpyroBopot BelllecTB M TOTOK JHEPrUU B ASKocucTeme. Tpoduyeckue (MHUIIECBBIE) YPOBHU
skocuctembl. [lumeBble 1enu u cetd. OCHOBHBIE TIOKa3aTeNM SKOCHUCTEMBI: OHoMmacca,
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OPOAYKIMS. DKOJIOTUYECKHE MHPAMHIbL: TPOIYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpETyJsanus, passutue. CyKieccus.

[IpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
HIMPOKOJIIMCTBEHHOT O JIeca.

AHTpPOTIOT€HHBIE IKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bruonorndeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (pakrop yctolduBocTH KocucTeM. CoxpaHeHne OMOIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa OHOCHEpHI.
JKupoe BemectBo m ero ¢yHknuu. OcoOeHHOCTH Omocdepsl Kak I00aTbHON 3KOCHUCTEMBI.
Jlunamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHOr€OXMMUYECKHE IMKIBI 3JIEMEHTOB (yriiepona, a3oTa).
3oHanpHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3emiin. AHTPOIIOreHHbIE U3MEHEeHHS B Onocdepe. [ modansHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyiecTBoBaHue MpUpoibl U yenoseyectBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHAIBHOIO YIIPaBJIEHUS MPUPOJHBIMU PECYpCaMu U UX
ucnosib3oBaHue. JloCTHKeHHsI OMOIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:
Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabnuist u cxembl: «lIumeBsie nenn», «buoueHnos: cocraB u crpykrypa», «lIpupoansie
coobuiectBa», «llemn mnuraHusy, «OKojMOrMyeckas nupamuia», «buochepa u yenoBex»,
«IKocucTeMa MUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO jiecay, «broienos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3JEHCTBHS Ha NpUPOAY», «Bakueilmue
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX BOm», «llouBa — BakHeMIas cocTaBisfoILas
ouocheprr», «Paktopsl nerpajamuu  nouBy», «llapHukoBblit  3ddexT»,  «DaKTOPHI
PaAMOaKTUBHOIO 3arpsi3HeHUs onocheps», «O0mas cTpykrypa 6nocheps», «Pacmnpocrpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Omocheps», «KpyroBopor yriepoga B OGuochepe»,
«KpyroBopot a3ora B mpHpoie».

OO6opyioBaHME: MOJIEIb-aNTIITUKALHS «Tunuuneie OMOIIEHO3bD», repoapmii
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buornenosy, «Bpeautenu = BakHEWIIMX
CEJIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUl U  KHUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Ddeneparun, H300pakeHNsI OXpaHIEMbIX BUI0OB paCTEHUI U KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI ITO BUOJIOT'MN HA
BA30BOM YPOBHE CPEJIHEI'O OBLIET'O OBPA3OBAHUA

Cormacno ®I'OC COO, ycranaBnuBarOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JINYHOCTHBIM, METAIPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMUYHOCTHBIX pe3yJbTaTOB OCBOECHMs Ipeamera «buonorus» BblAEICHbI
CIIEAYIOIINE  COCTABIIAIONIME. OCO3HAHME OOy4YaroIUMMCH  POCCHUHCKONW  Ipa)IaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPENENIECHUIO,
HAJIMYME€ MOTHUBALMU K OOyYeHUIO OHOJIOTWH, IleJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXIeHUH JIMYHOCTH HAa OCHOBE KJIKOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pa3BUTHUA
OMOJIOrMUECKOT0 3HaHUS, TOTOBHOCTb U CIIOCOOHOCTH 00YUarOIUXCsl PYKOBOICTBOBATHCS B CBOCH
JeSITebHOCTH LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMHM, HPUCYIIMMU CHCTEME OMOJIOrMYECKOro
0o0pa3oBaHUsl, HAJIMYUE KOJIOTUYECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKU3HEHHBbIE IIIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TpenMeTa «bhoJOTus» TOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, TIPUHSATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpyJda U CTaplIeMy MOKOJEHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeXHOr0  OTHOWICHMS K  KYJbTYpPHOMY  HACJICIUI0 W  TPATUIUAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deneparuu, Npupoe U OKpyKarolen cpee.

JImaHOCTHEIC PpE3yIbTaTbl OCBOCHUS y‘~IC6HOFO nmpeameTa «buomorus» JOJIKHBI OTpaXXaTb
TOTOBHOCTb M CIIOCOOHOCTH 06y11a}oumxca PYKOBOACTBOBATLCA C(i)OpMHpOBaHHOI‘/‘I BHyTpeHHeﬁ
HOSHIII/IGﬁ JIMYHOCTH, CHCTEMOU INEHHOCTHBIX OpI/IeHTaHI/II\/JI, IMO3UTHUBHBIX BHYTPCHHUX
yﬁe)i(,[[eHHﬁ, COOTBCTCTBYHOIIUX  TPpAAULIHWOHHBIM  ICHHOCTIM pOCCI/II\/’ICKOFO O6H_ICCTBa,
PACIIUPCHUEC KU3HCHHOI'O OIIbITa W ONbITa ACATCIBHOCTU B HNPOHCCCC pCain3alliid OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCHUTATEIbHOMN ACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMUS:

C(OPMHPOBAHHOCTh TPAXKIAAHCKOM TMO3WIMK  OOYYAKOMIErocss KaK aKTUBHOIO |
OTBETCTBEHHOT'O WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M OO0SI3aHHOCTEH, YBa)XKEHHE 3aKOHA U
IIPABOIIOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTU IPpHU CO3JaHNN y‘le6HLIX IIPOCKTOB,
pPeIICHUN y‘I€6HI>IX " IO3HaBAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUN OMOJOTHYSCKUX SKCIICPUMCHTOB,

CMOCOOHOCTh  ONPENAEATh COOCTBEHHYIO TO3MIHMIO I10 OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMCHHC YUUTBIBATDH B CBOUX ﬂeﬁCTBHHX HCO6XOI[I/IMOCTL KOHCTPYKTUBHOI'O
BSaHMOHeﬁCTBHH J'IIO)IGfI C pasHbIMHA y6e>1<)1eH1/1$[M1/1, KYJbTYPHBIMU LEHHOCTSAMHU U COLIMAJIbHBIM
IOJIOKCHHUEM,;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMIOTHEHUS YYEOHBIX,
[03HABATEJIbHBIX W MCCJIEAOBATEIbCKUX 33/1a4, YBAXKUTEJIBHOIO OTHOLICHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO CONECPKAHUS;
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TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NaTPHOTHYECKOT0 BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKOW WACHTUYHOCTH, MATPHUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepel PonuHON, TopaocTy 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIEE MHOIOHAIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUWE K MPUPOJAHOMY HACICIAMI0 U IaMATHUKAM IIPUPOJBI,
JOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTD OLICHHMBATb BKJIA[] pOCCHfICKHX y‘léHI)IX B CTAHOBJICHUEC W pPa3BUTHC
6I/IOJIOFI/II/I, IMOHUMAHUS 3HAYCHUS OMOJIOTHH B IIO3HAHUH 3aKOHOB IIpUPOABbI, B )KU3HHU YCJIIOBCKA U
COBpPEMEHHOI'O O6H.[€CTBa;

ujeiHas yOeK 1IEHHOCTh, TOTOBHOCTH K CITYXKEHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS
OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOIa;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CII0COOHOCTD OLCHUBATh CUTYyallUIO U IIPUHHUMATh OCO3HAHHBIC PCHICHUS, OPUCHTUPYAICH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HAHHC JIMYHOI'O BKJIa/Jida B IIOCTPOCHUC YCTOﬁqHBOFO 6yz[ymero;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POJHUTEISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS IICHHOCTEH CEMEHHOMN XU3HHM B COOTBETCTBUU C TPAJUIIMSIMH HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

OCTCTUYCCKOC OTHOLICHUEC K MHPY, BKIIIOYasaA 3CTCTUKY 6I)ITa, HAaYy4YHOT'O U TEXHHUYCCKOI'O
TBOpYECTBA, CIiopTa, Tpyaa, O6H.[CCTB€HHLIX OTHOMGHHﬁ;

IIOHUMAaHHE SMOIIMOHAJIBHOI'O BOSHGﬁCTBHH JKHBOM npupoasl 1 e€ OECHHOCTH,

TOTOBHOCTBL K CaAMOBBIPAKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPEMIJICHUC IIPOABJIIATH
KadyeCcTBa TBOp‘-ICCKOfI JIMYHOCTH,

5) pusuyeckoro BocnuTaHusA, (POPMUPOBAHUS KYJIbTYPbI 310POBbS M IMOLHOHAJLHOIO
Os1aromostyqust:

MMOHMMAaHUE W peasih3alus 3J0pOBOro U 0e30macHoro odpasa Ku3HU (3710pOBOE MUTAHUE,
coOI0fIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHH M OTbIXA,
perynsipHasi (u3MYecKas aKTHBHOCTh), OEPEKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

IMOHUMAaHWEC MNCHHOCTU IMpPaBUJI HWHIAUBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e301acHOTo
MOBCACHUS B CUTYyALIUAX, YTPOKAOIINX 3T0POBBIO U JKU3HU J'IIOI[GI\/'I;

OCO3HaHUE IOCJIEJCTBUI M HENPUSITUS BPEIHBIX MPHUBBIUEK (YHOTPEOJIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTD K TPyAy, OCO3HAHNEC ICHHOCTU MAaCTCPCTBA, pr210J'IIO6I/Ie;
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TOTOBHOCTL K  AaKTHUBHOH  JEITEIbHOCTH  TEXHOJOTMYECKOM M COLMAJIBHOU
HaIpPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHLHO BBITIONHSATH
TAKYIO J€ATEIbHOCTD;

UMHTEpEC K pa3nuuHbIM chepam mpodeccruoHalbHON NesSTeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBIN BBIOOp OyayIieii mpodeccruu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 0OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSIKCHUH BCE
JKHU3HU,

7) 3KOJIOTHYECKOTO BOCIIUTAHUSI:

HKOJIOTHYECKH 11eJIec000pa3HOe OTHOIIECHHE K MPUPO/IE KaK HCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHNUS;

MIOBBILLIEHUE YPOBHS 3IKOJIOTMYECKOM KYJIbTYpbl: IPUOOPETEHHE ONBITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN JJI OKPYKAIOIIEH CPEJIbl;

OCO3HaHHE ITI00aJIBHOIO XapaKTepa 3KOJIOTUYECKUX MPOOIEM U IyTeil UX perieHus;

CIIOCOOHOCTH MCIIOIb30BATh MPHOOPETAaeMbIe ITPU U3YYCHUU OMOJIOTHH 3HAHHS U YMEHHS
IpU pPEHICHUH MPOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOICHHE
NpaBWI IMOBEJCHUS B NPHPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B DKOCHCTEMaXx,
OXpaHy BUJIOB, 9KOCUCTEM, Orochepsl);

aKTUBHOE HEMpHITHE ACHCTBUIA, MPUHOCSIIIUX BpEA OKPYXAroIIel MPUPOAHOHN cperne,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIC YKOJOTHUYECKUE MOCICACTBUS MPEAPUHIMACMBIX
NEHCTBUI U IPeIOTBpAILATh UX;

HAJIMYHUEC Pa3BUTOr0 SKOJOTHMYCCKOI'O0 MBbIINIJICHU, JKOJIOTHYCCKOU KYJbTYpPhbI, OIIbITA
ACATCIIbHOCTH 9KOJIOTUYECKOM HAIlIpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HUMH B
H03HaBaTeJII)HOI71, KOMMyHPIKaTHBHOfI n COHI/IaJH)HOI\/JI IMPAKTHUKE, T'OTOBHOCTH K YYaCTHIO B
HpaKTHqCCKOﬁ ACATCIIbHOCTH 9KOJIOTHYECKON HaIlIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHMS

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYyJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPIIECHCTBOBAHUE A3BIKOBOM M YUNTATEIBCKOM KYJIBTYpPbI KaK CpPEJCTBA B3aUMOICHCTBHS
MEXY JTI0JbMHU U ITIO3HAHWS MUDA;

MOHMMaHHUE CNeUU(PUKU OMOJOTUM KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIIIEHHUS, CO3/1aHUH LIEJIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U pelieHNH POoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYMMOCTH OMOJIOTUHU Ul COBPEMEHHOM HUBWINM3ALMU: 00ECTIEUEHHUS
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3[JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemarh pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus mepexoia K yCTOWYMBOMY pa3BUTHIO, PALlMOHATIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJISAX MOBBIIICHUS 00IIei
KYJIbTYpPbl, €CT€CTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, opMUpyeMoOil pU U3y4eHUN OUOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB TO3HAHUS, HMCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMble 3HAHUS IS aHain3a WU OOBSICHEHHs SBICHUMN
OKPY’KAIOIIET0 MHUpa W TMPOUCXOANIMX B HEM HM3MEHEHUW, YMEHHE JeNaTh OO0OOCHOBAHHBIC
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3aKJIFOYCHUS Ha OCHOBC HAYYHBIX (I)aKTOB U UMCIOHIMXCA HOAaHHBIX C LCJIbIKO IMOJYYCHHA
JOCTOBCPHBIX BBIBOJAOB,

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS AJIL peIICHUA
HpO6J’IeM B PCAJIbHBIX )XKU3HCHHBIX CUTYAlUAX,

OCO3HAaHUEC ICHHOCTU HaYQHOﬁ ACATCIIbHOCTHU, TOTOBHOCTb OCYIHICCTBJIATH ITPOCKTHYIO U
HCCICA0BATCIIBCKYIO ACATCIIBHOCTD HHAUWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMH IO OMOJIOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
OTPEOHOCTAMM.

METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTrO mpeaMeTra «bHOoiorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCLHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HbId (DAaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEPEHHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (IM03HABATEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4yeOHble ACUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEr0o 00IIero o0pa3oBaHUs
JIOJKHBI OTPakaTh:

OBiajeHne YHMBEPCAILHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30BblIe JJOrMYeCKHUe TeHCTBHUS:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aAKTYaJIM3HPOBATh IMPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh TMPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHAIu3a,
CHUHTE3a, CpaBHEHHMS, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPAcCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHSTHUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU NOHITUSIMU);

OMpCACIATL LCIW ACATCIBHOCTH, 3ajiaBasd IMapaMCTpbl MU KPUTCPUHU HUX HOOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITIOCTABJICHHBIMU LICIISAMU

UCIOJIb30BaTh OMOJIOTHYECKUE MOHATUS I OObSICHEHUs (aKTOB U SBICHUM >KUBOU
MIPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYXJeHUs (MHAYKTUBHBIC, JEAYKTUBHBIEC, IO aHAJOTHH),

BBIABJIATE 3aKOHOMCPHOCTHU W IMMPOTHBOPEUYNA B paCCMaTpuUBACMBbIX SABJICHUAX, q)OpMyJ'H/IpOBaTI)
BBIBOJbI U 3aKJIIOUYCHUA,
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MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPE/ICTBA Uil MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHONIEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TakKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHAIH3a HMEIOIIUXCS MAaTePUATbHBIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJIBTATOB ILECJIAM,
OLICHUBATbL PUCKU HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIET0BATENBCKHE TEeHCTBUS:

BIIa/IETh HABBIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOW AESITeNbHOCTH, HABBIKAMH
paspelieHus npodieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/I0B
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IM4YHbIX METOJIOB TO3HAHNUS;

WCIIOJb30BaTh PA3jIMYHbIC BUIbl ACATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEPIpETANH, MPEOOPA30BAHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU

CO31aHNuH y‘le6HbIX 1 COOUAJIBHBIX ITPOCKTOB;

(I)OpMI/IpOBaTB Hay‘leIﬁ THII MBIIIIJICHUA, BJIAJACTD HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU
IOHATHUAMU U METOJaMH,

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33aJa4d B OOpPA30BATEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BbIABJIITE HNPUYMHHO-CICACTBCHHBIC CBSA3WM W AKTYAJIU3UPOBATHL 3a4da4dy, BbBIABUIATb
THUIIOTE3Y eé peUICHUS, HAXOAUTHb apTyYMCHTHBI IJI JOKA3aTCIIbCTBA CBOUX YTBep)KHCHHﬁ, 3aJaBaTb

IapamMeTpsbl U KpUTEPUH PEILICHNUS;

AHAJIM3UPOBATH TIIOJYYCHHBIC B XOJAC€ PCHICHHUA 3aladyu pPE3yabTaThbl, KPUTHYCCKU
OIICHUBATHb UX NOCTOBCPHOCTDL, IPOTHO3UPOBATH UBMCHCHUC B HOBLIX YCIIOBUAX;

AaBaTb OLCHKY HOBbBIM CUTYyallUsIM, OLICHUBATb HpI/I06peTéHHLII\/'I OIIBIT,;

OCYIIECTBIIATH IIE€JIECHANPABICHHBIA MOUCK MEPeHOca CPEACTB M CIIOCOOOB IEHCTBUS B
npodeCCHOHATIBLHYIO Cpeay;

YMCTb MEPCHOCUTDH 3HaHHUA B IO3HABATCIbHYIO u MMPAKTUYCCKYHO obiactu
KUBHEACATCIIBHOCTH,

yYMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00acTel;

BBIIBUT'aTb HOBLIC HJCH, NPpCJiaraTb OPUTHHAJIILHBIC IMOAXOJAbI W PCHICHUSA, CTABUTHb
HpO6J’I€MLI " 3a71a4u, JOIMYyCKAIHE AJIbTCPHATUBHBIC PCIIICHUA.

3) padora ¢ ungopmanmeii:
18



OPUEHTHUPOBATLCS B PA3MYHBIX MCTOYHHKAX MHPOpManuu (TEKCTE y4eOHOTO MOoCcoOus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBATh HH(POPMALUIO Pa3IUYHBIX BHIOB U (OpM
NPE/CTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMpOChl M TPUMEHITH pa3IHMYHbIe METOABI INPH TIOUCKE U OTOOpe
Ounonoruveckoi nHGOpMaIUU, HEOOXOUMOH JIJIsl BBIIOJIHCHUS YUEOHBIX 3a/1a4;

npUOOpETaTh OMBIT HCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILECHCTBOBATH KYJIbTYPY aKTUBHOI'O UCIIOIB30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (OPMY TPEACTABICHUS OUOIOTHICCKOM
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMBbl, TaOJIUIBI, PUCYHKH U JPYTOE);

UCIOJIb30BAaTh HAYYHBIH S3bIK B KAauyecTBE CpPEACTBa IpU paboTe ¢ OMOIOrHYEecKOi
uHpopMaLrel: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIO3HABaHMA W 3aIlIUTHl MHPOpPMALWH, HHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

OB1ajieHNe YHUBEPCATLHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:
1) oo1menme:

OCYHICCTBJIAAT KOMMYHUKAIINHU BO BCCX C(bepax JKU3HH, aKTUBHO Y4aCTBOBATH B JHUAJIOTC
WM JUCKYCCHU IO CYHICCTBY o6cy>1<z[aeM0171 TCEMBI (YMCHI/IG 3a/laBaTb BOIIPOCHI, BBICKA3bIBATb
CYKACHUA OTHOCHUTCIIBHO BBIIIOJHCHUSA HpezmaraeMoﬁ 3aaa4yd, YUYUTbIBATb MHTCPEChI U
COIJIaCOBaAHHOCTDb HO3I/II_II/II7I APYyrux y4aCTHUKOB AHAJIOTa UJIN I[I/ICKYCCI/II/I);

pacrio3HaBaTh HeBepOalibHble CpeAcTBa OOIIEHUS, MOHMMAaTh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallMi, YMETh CMAr4aTh KOHQIUKTHI U
BECTH MEPErOBOPHI;

BJIAZICTEG Pa3JIMYHBIMHA crocobamMu O6HIGHI/I$[ n BSaI/IMOI[efICTBHH, IIOHUMAaTb HaMCPCHHA
APyrux J'IIOI[eI\/'I, NPOABJIATH YBAKUTCIBHOC OTHOLICHHUC K CO66C6,Z[HI/IKy n B KOppeKTHOﬁ (1)opMe

(bOopMyIUPOBATh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAaHHEM S3bIKOBBIX
CpPE/ICTB.

2) COBMeCTHAs IeSITeIbHOCTD:
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ MHIUBUAYAIbHON pabOThI MPU
peleHn OMONIOTNYECKOi MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX

¢dbopM B3aMMOEHCTBYS IPU peLICHUH Y4eOHOM 3a/1auH;

BbIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4I€HA KOJUIEKTHBA,
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MPUHUMATh II€JIM COBMECTHOW JI€ATEILHOCTH, OpPraHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIaH IEUCTBUM, pacipeaesaTh POJIU C YYETOM MHEHHI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTEHI;

OIICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAaH/IbI B OOIIUN pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3ULMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBIIAATL MO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHWEC B Pa3JIMYHbBIX CHUTYyallUgX,
MMPOSBJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITh WHHUIIMATHUBHBIM.

OgiajeHne YHMBEPCAJIBHBIMH Pery/JsiTHBHBIMY /1efiCTBUAMM:
1) camoopranmu3anms:

HCIIOIL30BaTh OWOJIOTHYECKUES 3HAHUS JUIA  BBISABIICHUSA HpO6HeM U HUX PCIICHHA B
JKU3HCHHBIX U y‘Ie6HI)IX CUTyalusIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH IeJIEBBIC U CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBbI0 U 370POBBIO
OKpYXKaroIIHX;

CaMOCTOSITEJIbHO OCYILLIECTBIISITh [103HABATEIbHYIO JESATEIbHOCTD, BBIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIC 3aJa4dM B 0Opa30BATENbHOW JESITEIBHOCTH U

JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITEJILHO COCTaBJIATh IUIAH PELIEHUs IPOOIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON 3PYIUIIMU B Pa3HBIX 00JaCTAX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHWBATH
COOTBETCTBUEC PEIYJIIbLTATOB LECIIAM,

BJIa/IETh HaBbIKaMU MO3HABATENbHOM pe(IeKCuu Kak OCO3HAHMSI COBEPILIAEMBbIX JAEHCTBUM
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPUEMBI peIIeKCUU
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLICHUBATDb PUCKHU N CBOCBPEMCHHO IMPUHUMATL PCIICHUS 11O UX CHUIKCHUIO,
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MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€ PE3YIbTATOB JIEATEIIBHOCTH;
3) npuHsATHE CeOSl U IPYTHX:

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U a@pIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

Pa3BHUBAThb CIIOCOOHOCTH MOHUMATh MHP C IMO3HULUH APYT'Oro 4CJIOBCKaA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbraThl ocBoeHUs porpamMbl COO mo 6ronoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduyeckue aus yueoHoro npeamera «brnonorusy HaydHble 3HaHUS, YMEHUS U
CIOCOOBI IEWCTBUI 11O OCBOCHUIO, HHTEPIIPETALIMU

U IpeoOpa30BaHUIO 3HAHUHN, BU/IbI AEATEIBHOCTH 110 MOJTY4YE€HUI0 HOBOTO 3HaHUS U IPUMEHEHHIO
3HaHUN B Pa3IMUHBIX YYEOHBIX CUTYALIUAX, a TAKKE B peaIbHBIX )KU3HEHHBIX CUTYaLUsX,
CBsI3aHHBIX ¢ Ouosiorueil. B nporpamMmMe npeaMeTHbie pe3ybTaThl IPEICTaBIEHbI IO TOAaM
00y4eHwusI.

[IpenmerHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 10
Kaacce N0KHBI OTPAKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMH B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJIEpkKaHUe OMOJIOrMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, MeTabom3M (0OMeH BELECTB U MPEBpallleHNe SJHEPTUN ), TOMEOCTa3 (CaMOperysuus),
YPOBHEBas  OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHHE  (PENmpOayKIUs),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BHUTHUE;

yYMEHHE H3Jaratb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHas,
LEHTpajbHas JorMa MOJIEKYJIsipHOM Ouonorun), 3akoHbl (I'. Mennens, T.Moprana, H.
W. BaBunosa) u yueHus (0 LIEHTPaXx MHOT00Opa3us M MPOUCXOXKJICHUS KyJIbTypHbIX pacTeHuil H.
U. BaBuiosa), onpeneisTh TpaHUIIbl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMCHHUEC BJIaJIC€Th MECTOJAMU HAYYHOT'O IMTO3HAHUA B OHOJIOTUH: Ha6J'IIOI[eHI/Ie Hn OIMHUCAHUC
JKHUBBIX CHUCTCM, IPOLHCCCOB U HBHCHI/II‘;I, opraHuszanvsa MW TIMPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHXCHUC THUIIOTE3bI, BBIABICHHEC 3aBUCHMOCTH MECKAY MHCCICAYCMbIMHA
BCIIMYHUHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeopI/Iﬁ 1 3aKOHOB, YMCHHE J1€J1aThb BbIBOJbI HA OCHOBAHWH IMOJIYYCHHBIX PE3YJIbTATOB,

21



YMEHHUE BBIICIATH CYNICCTBEHHBIC NMPH3HAKK BUPYCOB, KJIIETOK MPOKAPHOT U JYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: OOMEHA BEIIECTB U
MPEBpAICHHS] YHEPTUU B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTUYecKOoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYAILHOTO PAa3BUTHS
opraHusma (OHTOTEHE3);

YMCHHUC IMPUMCHATH IMOJYYCHHBIC 3HAHUA IJIA OG'LSICHCHI/ISI 6I/IOHOFI/I'-ICCKI/IX IIPpOLECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOMN YKU3HHU C IIETTbI0 00CCIICYCHUS
0€301acCHOCTH CBOEr0 37I0POBbSi U 3JI0POBbSl OKPYKAIOIIUX JIFOACH, COOJIIOACHUS HOPM
IpPaMOTHOTO TIOBENICHHUSI B OKPYXAWOIIEH NPUPOMHON cpeae, MOHMMaHUue HeO0OXOIMMOCTH
UCITIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOI;'I 6I/IOHOFI/II/I 1 OMOTEXHOJIOTUH IJId palluOHaJIbHOTI'O
NPUPOIOTIOIB30BAHNUS;

YMCHHUEC peuiaTb JJICMCHTAPHBIC TI'CHCTUYCCKHME 3aJadyd Ha MOHO- H I[I/II‘I/I6pI/II[HOG
CKpCIIMBAHUC, CUCIINICHHOC HACJICIOBAHUC, COCTABIIATH CXCMbI MOHOI‘I/IGpI/II[HOFO CKpClInuBaHUs
JJI IIpEACKa3aHuA HACJICAOBaHMs ITPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpAaTOPHBIC M MPAKTUYECKHE PaOOThI, COONIOIATh NIpaBUiIa TPU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGPOPMAIUIO OUOIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIONIYIO TICEBJOHAaYYHbIC 3HAHUA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBOW MH(OpMaLNK, HAYYHO-TIONYJSPHBIE MaTEPHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE co37aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOILEHHUs, 00001
Ouonormyeckyro HMH(MOpPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble  pe3ynbTaThl OCBOEHHs yueOHoro mpenmera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXarTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U POJU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJIEpKaHNe OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BU, OMYJIALUA,
reHooH, SBONIONMS, JBWXKYIIUME CHIBI ((aKTOpbl) 3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJIOTUYECKHE (AKTOPbI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENH MTUTAaHUs, YKOJIOTHIEeCKas MupaMuia, OnoreomneHos, ounocdepa;

yMEHHE Wu3Jarath Ouosiornyeckue Teopuu (dBosounoHHas Teopuss Y. JlapBuna,
CUHTETHUYECKash TEOpHUsl HBOJIIOLIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabliieBoro cxojcrtsa K.
M. bapa, yepenoBanus INaBHbIX HanpasieHui u nyrei somonnu A. H. CeBepuosa, yueHus o
ouocdepe B. . Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

YMCHHUEC BJIaJI€Th MCTOJAMU HAYYHOT'O ITO3HAHUA B OUOJIOTUH: Ha6J'IIOJIGHI/Ie 1 OIMCaHUue
JKHUBBIX CHUCTCM, IIPOLHCCCOB U HBJ'IeHHfI, opraHuzanuvsa MW IMPOBCACHUC OMOJIOTHYECKOTO
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SKCHCPUMCHTA, BBIABHUIKCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYUHAMU, O0OBSICHCHHUE IMOJIYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ,
TeOpI/Iﬁ 1 3aKOHOB, YMCHHC J1€JIaTh BbIBOJIbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHUC BbIACIIATH CYIICCTBCHHBIC ITPU3HAKU CTPOCHUSA 6I/IOHOFI/I‘-ICCKI/IX O6’I>CKTOBZ BUOB,
HOMYJISIUA, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLECHTOB, OHOI€OLECHO30B M OSKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBCHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU1000pa30BaHusl, MPUCITIOCOOTICHHOCTH OPraHU3MOB, JICUCTBHS SKOJOTMYECKUX (DAaKTOpPOB Ha
OpraHu3Mbl, TIEPEHOCA BEIIECTB U IIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOIIOTCHHBIX U3MEHEHHI B
9KOCHUCTEMAaX CBOCH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOTCOXMMHYECKHX IIMKJIOB B
ouochepe;

YMCHHC IMPUMCHATDH IMOJYYCHHBIC 3HAHUA IJIA OG'LSICHCHI/ISI 6I/IOHOFI/I'-ICCKI/IX IIPpOLECCOB U
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOMN YKU3HHU C IIEITTbI0 00CCIICUCHUS
0€30IacCHOCTH CBOETO 3/I0POBbSi M 3JI0OPOBbSl OKPYKAIOIIUX JIFOJCH, COONIOJNCHUS HOPM
IPaMOTHOTO TIOBEJICHHSI B OKPYXAWOIIEH NPUPOMHON cpeae, MOHMMaHUue HeO0OXOIMMOCTH
HCITIOJIB30BAaHUA I[OCTI/I)KCHI/II;'I COBpeMeHHOI\/JI 6I/IOJIOFI/II/I JJISA pannoHaJIbHOI'O
PUPOIOTIOIB30BAHNUS;

YMCHHC PCHIATH J3JICMCHTAPHBLIC OMOJIOrHYECKHUE 3a/lauud, COCTaBJIATh CXCMBbI IICPCHOCA
BCHICCTB U OHCPIH B 9KOCHUCTEMAX (I_IGHI/I HI/ITaHI/ISI);

YMEHHE BBINOJIHATH JIAOOpATOpHBIE U MpPaKTHYECKHE padoThl, COOMIOAATh MpaBUiIa NPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HH(GOPMAIHIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HWCTOYHUKOB (CpelacTBa
MaccoBOi WH(pOpPMAIMK, HAYYHO-TIOMYJSIPHbIE MaTepualibl), pPacCMaTpPUBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UILINIO;

yMEHHE CcoO3/7aBaTh COOCTBEHHBbIE THMCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Iast

OMOJOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HavmeHoBaHUe pa3/iesioB U TeM KosinuecTBOo yacoB JnekTpoHHbIEe (LUPPOBLIE)
n/mo NpOrpaMmbl Bcero| KontponbHbie MpakTHYeCKMe obpa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 BuoJsiorusa kak Hayka 2 0 0.5 Bbub6anoTeka [IOK
https://m.edsoo.ru/7f41c292
2 KuBble cucTeMBbl M X OpraHu3anus 1 0 0 bubaunorteka LLOK
https://m.edsoo.ru/7f41c292
3 XMMHYECKUN COCTAB U CTPOEHUE KJIETKU 8 0.5 1 BubsnoTeka LIOK
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTb KJIETKU 6 0.5 2 bubanoreka LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXXeHUe U UHAWBUIYaJIbHOE 5 0.5 1 bubanoreka LIOK
pa3BUTHE OPraHM3MOB https://m.edsoo.ru/7f41c292
6 HacsiencTBeHHOCTb M K3MEHYUBOCTD 8 0.5 1.5 bu6sunoTteka [JOK
OpPTraHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekyus opraHu3MoB. OCHOBBI 3 0.5 Bubsnoreka LIOK
O6HMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMs 1 0.5 0 Bubsnoreka LIOK
https://m.edsoo.ru/7f41c292
9
OBUIEE KOJTMYECTBO YACOB I10 ITIPOTPAMME 34 3 6
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|11 KJIACC

Ne HauMeHoBaHue pa3/iesioB U TeEM MPOTrPaMMbl KosinuecTBO yacoB dnexkTpoHHbIe (LMPpPOBbIE) 06pa30oBaTe/bHbIE
n/u Bcero KoHnTposbHbIE [IpakTryeckue PECYpChI
paboThI paboThI
1 JIBOJIIOIIMOHHASA GUOJIOTHS 9 1 1 bu6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUMKHOBEHME U pa3BUTHE }KU3HU Ha 9 1 0.5 Bu6auoTteka LJOK
3emiie https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpY»Katolasi cpejia 5 0.5 1 Bu6snoTteka LIOK
https://m.edsoo.ru/7f41cc74
4 Coo06111eCcTBa M 9KOJIOTHYECKHE CUCTEMBI 9 0.5 bu6anoTeka LIOK
https://m.edsoo.ru/7f41cc74
5 Pe3epBHOE BpeMsi 2 0 Bu6snoTteka LIOK
https://m.edsoo.ru/7f41cc74
|OBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME || 34 | 3 | 2.5 |

HPUJIOXKEHUE: KAJJEHIAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE HA TEKYIIUI YUEBHBIN I'O/JI
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