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HOACHUTEJIBHASA 3AITUCKA

[Ipu pazpaboTke nmporpaMmsl 1o OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl ONIPEIeTICHUS
NOJIX0/I0B K (DOPMUPOBAHUIO COJEpKaHUs yueOHOro mpeamera «buomorus» coctaBuiu:
koHuenrtyanbHsle nonoxenuss PIrOC COO o B3auMOOOYCIOBIEHHOCTH — LENEH,
coJiep KaHusl, pe3yJIbTaTOB 00ydeHUS U TPeOOBaHUIA K YPOBHIO IMMOJATOTOBKH BBIITYCKHHKOB,
MOJIOKEHUST 00 OOIMIMX IENSIX U MPUHIIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI CpeJiHero oduiero oopasoanusi B Poccuiickoit denepanniu, a TakKe MOJT0KEHUS
o cneuuduke OWoIOTHM, €€ 3HAYCHUU B MO3HAHUM >KUBOU MPUPOJABI U OOECIECUCHUU
CYLIECTBOBAHMS 4YeJOBEYECKOro ooOmectBa. CorjnacHO Ha3BAHHBIM  IOJIOKEHUSIM,
oTpeeeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruud Aa€T MpEACTABICHHE O LENsAX, 00 oOIiel cTpareruu
oOy4eHHs, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEICTBAMHU YYEOHOro mpeaMera
«buonorusy, omnpenenser o00sA3aTebHOE NPEIMETHOE COJEPKAHHE, €ro CTPYKTYpY,
pacnpenesieHue Mo pa3jenaMm U TeMaM, PeKOMEHyEMYI0 MOCJIEI0BATEIbHOCTh U3YUECHUS
y4eOHOTO Marepuaja ¢ yYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU
00pa30BaTeNbHOrO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yYaromuXCsl.

B mporpamme 1o OHMONOTMU TaKkKe YUHUTHIBAIOTCS TPEOOBAHHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM pe3yJibTaTam o0ydeHus B GOpMUPOBAHUU
OCHOBHBIX  BHJOB  Y4eOHO-TIO3HABATEIBLHOM  JCSATEIbHOCTU/YYEOHBIX  JIEUCTBUHU
0OyyaroIuxcst 10 OCBOSHUIO COJEPKaHUsl OMOIOTHYECKOro 00pa3oBaHMsL.

B nporpamme nio 6uonoruu (10—11 kimaccel, 60a30BbIi ypOBEHb) peain30BaH MPUHIIUIL
MPEEMCTBEHHOCTH B M3Yy4Y€HUU OHMOJIOTHH, Oynarojapss 4emMy B HeEW MpOoCMaTpUBaeTCs
HalpaBJICHHOCTh HA pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-
HAay4YHOTO MHPOBO33PEHHUSI, IIEHHOCTHBIX OpPUEHTAIIUH JUYHOCTH, HKOJOTHUYECKOTO
MBIIUICHUS, TPEACTABICHUN O 3J0POBOM 00pa3e >KU3HU M OEPEeKHBIM OTHOIICHUEM K
OKpyXaroleld mpupoaHoi cpene. [loaTomy Hapsay ¢ m3ydeHHEeM O0OIMIeOHOIOTHYSCKUX
TEOpUH, a TAK)KE 3HAHUM O CTPOCHUU KUBBIX CUCTEM PA3HOT0 PaHra M CYITHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HHUX IMPOIIECCOB B MporpaMMe IO OHOJIOTHU YICICHO BHHMAaHUE
MCIIOJIb30BAaHUIO TTOJTYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJIsSI PEIICHUS MPUKIAIHBIX
3a/1a4, B TOM 4YHCIIe: TPO(HIAKTUKYA HACIEICTBEHHBIX 3a00JIEBAHUI YEIOBEKA, MEIUKO-
TCHETUYECKOTO KOHCYJbTUPOBAHUSA, OOOCHOBAHUS DJKOJOTHYECKH II€JIecO00pa3HOro
TOBEICHUA B OKPYXAKIIEW MNPUPOAHOM CpEle, aHanv3a BIIUSHUS XO3IMCTBEHHOM
NEATEeIbHOCTH 4YeJOBEKa Ha COCTOSHHUE TMPUPOAHBIX U HMCKYCCTBEHHBIX HSKOCHCTEM.
VYcunenue BHUMaHUs K MPUKIAIHONW HaIpaBiIeHHOCTH ydeOHOTo mpenmera «buonorusy
MPOJIMKTOBAHO HEOOXOJUMOCTBHIO OOECIEUYCHHSI YCJIOBHM I PEIIEHUS OJHOW U3
aKTyaJbHBIX 3aJlay IIKOJBHOTO OMOJIOTMYECKOro 0Opa3oBaHHWsA, KOTOpas Mperosaraet
(dbopmupoBaHue y 00y4aroIIMXcs CHOCOOHOCTH aIalTUPOBATHCA K U3MEHEHUSAM JUHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpeanero oOuiero o0pa3oBaHus 3aHUMAET BaxxHoe MecTo. OHa
oOecnieunBaeT (OPMUPOBAHKE Yy OOYUAIOIIMXCS TMPEACTABICHUN O HAYYHOW KapTUHE MHPA,
pacuipser U 0o000IIaeT 3HAHMUS O >KUBOW MpUpPOJE, €€ OTIMYUTEIbHBIX MpPU3HAKAX —
YPOBHEBOW OpPTraHM3al[MU U SBOJIOLUHU, CO3JAET YCIOBUS JJIS: MO3HAHMS 3aKOHOB >KHBOM
npupoasl, (GopMupoBaHUS (PYHKIIMOHAIBHONW T'PAaMOTHOCTH, HABBIKOB 370POBOTO U
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Oe3omacHOro 00pasa >KM3HH, HKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K
KUBOU MPUPOJE U YEIIOBEKY.

bonpioe 3HaueHue OMOJIOTHS MMEET TaKXkKe JUIsl PEIICHHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPEAHEro o0Iero o0pa3oBaHUs, COLMATH3AIUN OOYYaIOUTUXCA.
N3yuenne Owmosiormu oOecrieuynBaeT YCIOBHUS Il (DOPMUPOBAHHS WHTEIUICKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(POPMALIMOHHBIX HABBIKOB, OACTETUYECKOM  KYJbTYPHI,
CIIOCOOCTBYET MHTErpalii OWOJOTMYECKUX 3HAHUM C MpEeACTaBICHUSIMU U3 APYTHX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (pr3uKu, XuMuHU U reorpadun. HazBaHHBIE MOTOKESHUS
0 MpeaHA3HAYEeHNN y9eOHOTO TIpeaMeTa « bHoIorusy coCTaBuIM OCHOBY JIJIst OTIPEICTICHUS
MOAXOJI0B K OTOOPY M CTPYKTYPUPOBAHUIO €T0 COJIEpXKAHUs, MPEJICTABICHHOTO B
nporpamme o OuOJIOTHH.

Ot6op coxpepxkanus ydebHoro mnpenmera «buonmorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH € MO3MUIMI KyJIbTypOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUHU C KOTOPBIM
oOyyaroIuecs: JOJKHbBI OCBOUTH 3HAHUS U YMEHUSI, 3HaUYMMBbIe JIJ1s1 PopMUpOBaHUS 00IIIEH
KYJbTYpPbI, ONPEICIAIONINE aJIcKBaTHOE MMOBEICHUE YETIOBEKA B OKPYKAIOIIe MPUPOTHON
cpelne, BOcTpeOOBaHHBIE B MOBCEIHEBHOM JKM3HU U TIPAKTUYECKOM nesrenbHocTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHHUM 3aHUMAIOT BJIEMEHTBI COAEPKAHUS, KOTOPBIE CIIyXkaT
OCHOBOHM 11 (pOpMHUpPOBAHUSI TMPEJCTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYyYHOMU
KapTHUHE MHUpPA U IEHHOCTHBIX OPUEHTALMSIX JTUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3aIluu
OMOJIOTUYECKOTO 00pa30BaHUsI.

CTpyKkTypupOBaHUE COJEpKaHMs Yy4eOHOro mMaTepuaia B IporpamMme 1o OUOIoruu
OCYILIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIMYUTEIIbHBIX
OCOOEHHOCTSIX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W HBOJOIUU. B
COOTBETCTBHUM C OTUM B CTPYKType YyueOHoro mnpeamera «buosiorus» BbleIeHbI
CIeAyIIINEe coaepKaTelbHble JUHUU: «buonorus kak Hayka. MeToapl Hay4yHOTO
no3HaHus», «Kierka kak Owosornueckas cucrtemay, «OpraHu3M Kak OHOJOTrHYecKas
cucteMa», «CuctemMa W MHOrooOpasue OpPraHMYecKOro MHpay, «IBOJIOLUS KHUBOU
MPUPOJIBD», « IKOCUCTEMBI M MPUCYIIIE UM 3aKOHOMEPHOCTH.

Lens uzydyenus: yueOHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OOyYaroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(GYHKIIMOHATHHOM OPraHU3allud KUBBIX CUCTEM
Pa3HOTO paHra W TPHOOPETCHHE yMEHUHN HCIOJIb30BaTh ITH 3HAHUS IS TPAMOTHBIX
NEeUCTBUI B OTHOIIEHUH OOBEKTOB >KUBOW MPHUPOJIBI U PEHICHUS PA3TUYHBIX KU3HEHHBIX
npo0Jem.

JlocTikeHue 1enu u3ydeHus: yaeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
oOecrieunBaeTCs pEIIeHNUEM CICTYIONTNX 3a/1a4:

OCBOEHHE O0YYaIOIIUMHUCS CUCTEMbl 3HAHUN O OMOJIOTMYECKUX TEOPUSIX, YUEHUSIX,
3aKOHax, 3aKOHOMEPHOCTSX, THNOTE3aX, NpaBUJiaX, CIYXKallUX OCHOBOM ISt
(dbopMHUpOBaHUS TPEACTABICHUA O ECTECTBEHHO-HAyYHOM KapTHHE MHUpa, O METoAax
HAyYHOTO TMO3HAHMUSI, CTPOCHHUH, MHOTOOOPa3uu M OCOOCHHOCTSAX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHU3alllM, BBIJIAIOUIUXCS OTKPBITUSX M COBPEMEHHBIX MCCIEIOBAaHUAX B
OHOJIOTHH,



dopMupoBaHUE y 00YJAFOIINXCS TO3HABATEIBHBIX, HHTCIUICKTYAIBHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B TpoIlecce aHaM3a JAAHHBIX O MYTAX Pa3BUTHA B OWOJIOTUM HAYYHBIX
B3TJISIIOB, MJICH U TIOJIXO0B K U3YYCHHIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIINM;

CTaHOBJICHHE Yy OOydJaromuxcsi O0IIel KyJIbTyphl, (YHKIIMOHATLHOW TIPaMOTHOCTH,
pa3BHUTHE YMECHUI OOBSCHATH M OIICHUBATH SBJICHUS OKPY)KAFOIIET0 MUPA KUBOKH IPUPOIBI
Ha OCHOBAHWH 3HAHWI U OTIBITA, MOJIYICHHBIX IPH NU3YYCHUH OUOJIOTHH;

dopMupoBaHKE Y 00YIAIOIIUXCS YMEHUH MILTIOCTPUPOBATH 3HAYCHHE OMOJIOTHUSCKUX
3HAHWH B MIPAKTUYECKON NESITEIHHOCTH YEJIOBEKAa, Pa3BUTUH COBPEMEHHBIX METUITMHCKUX
TEXHOJIOTHI U arpoOMOTEXHOIOTHH;

BOCITUTaHNE YOSKJIEHHOCTH B BOSMOYKHOCTH TTO3HAHMSI YEJIOBEKOM KHUBOU TTPUPOJIBI,
HEOOXOIMMOCTH OEpPeKHOTO OTHOIIECHUS K HEH, COOMIONECHUS ASTHUYECKHX HOPM IIpH
MIPOBEICHUH OMOJIOTMYECKUX UCCIIEOBaHUI;

OCO3HAaHWE IICHHOCTH OWOJOTWYECKUX 3HAHWA JUIS  TIOBBIIICHUS  YPOBHS
AKOJIOTHYCCKOM KYJIBTYPHI, 11T POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IpUMEHEHUE PUOOPETEHHBIX 3HAHUIA U YMEHUH B TIOBCETHEBHOM KU3HU JJISI OIICHKH
MOCJIE/ICTBUI CBOEH JESATEIHLHOCTU MO OTHOIICHHUIO K OKPY>KaIOIIEeH cpejie, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAHUE U COOIIOJICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUN.

B cucreme cpeagnero o6miero oOpaszoBanus «buosorus», uzydyaemas Ha 0a30BOM
YpOBHE, SIBJISETCS 00513aTeIBLHBIM YUeOHBIM IIPEIMETOM, BXOISIIAM B COCTaB MPEAMETHOM
o0actu «EcTecTBEeHHO-HAYUHBIC TPEAMETHIY.

st uzydeHus: Ouosioruv Ha 0a30BOM YpOBHE CpeIHEro oOIero oOpa3oBaHUs
orBoautes 112 gacos: B 10 kimacce — 68 uacos (2 yaca B Hezenmo), B 11 kimacce — 34 gaca (1
yac B HEJETIO).

COAEPXAHUE OBYUEHUS
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C O0IIIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMU
€CTEeCTBEHHBIMU HayKamH, punocodueit, STUKOM, SCTeTUKON U rpaBoM. Posbs Ouosoruu B
(dhopMUpOBaHUM COBPEMEHHON HAyYHOUM KapTHUHBI Mupa. CrucTeMa OMOJIOTHYECKUX HAYK.

Meronpl TO3HAHUS JKUBOW TPHUPOJLI (HAOIIOJEHUE, DKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaiys, MoACIUPOBAaHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konsnos, k. Yorcon nu @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI JKUBOUM TIPUPOIBI».

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

[IpakTiueckas padota Ne 1. «/cnonp3oBaHue pa3iMYHBIX METOAOB NPU H3YyUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIMs.

Xusble cuctembl (0MOCUCTEMBI) KaK MPEAMET U3ydeHus: Ononorud. OTandyue KUBbIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBL.

CpoiicTBa OmocucTeM W WX pa3zHOooOpas3ue. YPOBHH OpraHU3alUud OWOCUCTEM:
MOJICKYJIAPHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBINW, MOMYJSIHUOHHO-BUIOBOU,
AKOCUCTEMHBIN (OHOTeoeHOTHYECKui ), OnoCcEepHBIA.



JlemoHcTpanuu:

Tabnuupl u cxembl: « OCHOBHbBIE MPU3HAKU KU3HU», «YPOBHHU OpPraHU3allMU KUBOU
OPUPOIBD».

Oo6opynoBanwue: Mojens MoJiekyisl JJHK.

Tema 3. Xumuuyeckuii COCTAB ¥ CTPOCHHUE KIETKH.

XUMUYECKUII  COCTAaB  KIETKM. XHUMHUYECKHE BJEMEHTBI:  MaKpOA3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEMIECTBA.

@yHKIMU BOABI U MUHEPAIbHBIX BELIECTB B KieTke. [loanepxanue 0CMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne OelKOB. AMHMHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHuMblE M 3aMEHHMbIE AMHUHOKHUCIOTBL. AMHWHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBl OEJIKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAS, TPETUYHAsI M YETBEPTUYHAS
CTpYKTypa). XUMHUYECKHE CBOICTBA OeNKOB. bruosornueckrne QyHKIMU OEIKOB.

®epMeHTBI — OMOJIOrMYecKue Katanu3atopbl. CTpoeHue pepMeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas cnenupuuHocth. KodepmenTsl. Butammubl. Otanuus (epMeHTOB OT
HEOPraHWYECKHUX KaTaau3aToOpoB.

VYrneBoabl: MoOHOcaxapuabl (IJIOKO3a, pubo3a M Je30Kcupu0o03a), aucaxapuabl
(caxapo3a, J1JakT03a) ¥ MOJIUCaXapubl (Kpaxmal, IIIMKOreH, 1eJUIioio03a). buonornueckue
(yHKLIHH YTIIEBOJOB.

Jlunmuael: Tpurauiepuabl, dhochomunuabl, crepouabl. I'uapodmibHO-ruApodhoOHbIC
cBoiicTBa. buonornueckue ¢pyHkiun aunuaoB. CpaBHEHHE YITIEBOAOB, OCIKOB U JIUIK/OB
KAaK UCTOYHUKOB SHEPIUH.

Hyxnennoseie kucnorsl: [JHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JJHK. Crpoenue m gyuknuun PHK. Bunsr PHK. ATO®:
CTpoeHHe U (QYHKIIHUH.

Huronorus — Hayka o kierke. Knerounas reopust — mpumep B3auMOACHCTBUS UAEH U
(aKTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUEHHUS KIETKH.

Knerka kak 1menoctHas »uBas cuctema. OOlIuMe MNPU3HAKK KIETOK: 3aMKHYTas
HapykHas MmemOpana, mosiekynabl JIHK kak renetwdeckuii ammapaTr, CUCTEMa CHUHTE3a
oenka.

Tunbl KIeTOK: sykapHOTHYecKas M MpokapuoThueckas. OcCoOEHHOCTH CTPOEHUS
MpoKapuoTHYecKo kieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHYECKOU
KJIeTKH. OCHOBHbBIE OTJIMYUS PACTUTENILHOM, >)KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJI€TOUYHAsl CTEHKA, MNIMKOKAJUKC, UX (PYHKIIHUH.
[Tnazmarnueckass memOpana, e€ cBoiicTBa u (PyHkiuu. [luTonnasma u e€ opraHoupbI.
OpnomemOpannbie opraHouabl  kietku: OIIC, ammapat ['odbaKH, JTU30COMBI.
[TonyaBTOHOMHBIE OPraHOWABI KJIETKU: MHUTOXOHIpHUM, IulacTuabl. l[IpoucxoxaeHue
MUTOXOHApUIA U acTuA. Buael miuactua. HemeMOpanHble OpraHouIbl KJIETKA: PUOOCOMBI,
KJIETOYHBIA LEHTP, LEHTPUOJIH, PECHUYKU, KIYTUKH. (DyHKIMH OpPraHOWJIOB KIIETKH.
Bxurouenus.

SAnpo — perynasTopHblii 1eHTp kieTku. CTpoeHue sapa: siiepHas 000J0uKa,
KapHOIlIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.



JemMoHCcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lInelinen, P. Bupxos, /. YoTcoH,
®. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «PacnpenesieHrne XUMHUYECKUX 3JJIEMEHTOB B HEXWUBOW NPUPOIE»,
«Pacripenenenne XuMHYECKUX JJIEMEHTOB B )KUBOU MPUPOIEY.

Tabnuup! u cxemsbl: «Ilepuoandeckast TabIMIIa XUMUYECKUX IJIEMEHTOBY, « CTpoeHue
MOJIEKYJIbI BOJbI», «buocuHTe3 Oenkay, «CTpoeHue MoieKyiybl Oenka», «CTpoeHue
dbepmenrta», «Hyknennossie kucnotsl. JJHK», «Ctpoenune monexkynst ATO», «Ctpoenue
AYKapUOTUYECKON KIETKM», «CTpOEHHE JKUBOTHOM KIETKW», «CTpOEHUE pPacTUTEIbHOU
KIEeTKN», «CTpoeHue MpPOKAPUOTHYECKOW KIETKW», «CTpoeHue dAapa  KIETKW,
«YTaeBoapl», «JInmaby.

ObopynoBaHue: CBETOBON MUKPOCKOI, 000pyA0BaHUE JIJIs TPOBEICHUS HAOIIOICHUH,
U3MEPEHUM, JKCIEPUMEHTOB, MHUKpPONpENapaTtbl  PacTUTENbHbIX, JKHUBOTHBIX U
OaKkTepUaJIbHBIX KIJIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JIaGoparopHas pabora Ne 1. «M3ydueHne kaTaIuTHIECKON aKTUBHOCTH ()EPMEHTOB (Ha
MIpUMEpPE aMIJIa3bl WITU KaTajasbl)y.

JlaboparopHas pabora Ne 2. «M3yueHune CTpOEHHUs KJIETOK PACTCHHH, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIpPENapaTax U UX OMHUCAHUEY.

Tema 4. /KusHeaesATeJJbHOCTb KJIETKH.

OOmeH BemecTB, WM MeTaboau3M. AccUMHIANMS (TJIACTUYECKUH OOMEH) U
JTUCCUMWISIITUS (PHEPTETUUECKUI 0OMEH) — JIBE CTOPOHBI €IMHOTO TMIpoIlecca MeTaboIn3Ma.
Ponb 3aKOHOB cOXpaHEHUs BEIIECTB U SHEPTUU B IOHUMAHUU METa00JIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOHbIN U reTepoTpodHbIil. Ponb pepMeHTOB B 0OMEeHe
BEILECTB U ITPEBPAILLICHUH SHEPTUH B KIIETKE.

®dortocunte3. CBeroBas u TeMHOBas (a3bl (porocuHTe3a. Peaknuu QorocuHTesA.
OddexTuBHOCTL (poTOCUHTE3a. 3HAUeHUE (POoTOCHHTE3a ISl KU3HU Ha 3emiie. BrnusHue
yCcIOBUM cpeabl Ha (OTOCHMHTE3 U CHOCOOBI TOBBIIEHUS €ro MPOAYKTUBHOCTH Yy
KYJBTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UPYIOINe OakTepun. 3HaUEHNE XEMOCUHTE3a JIJIS )KU3HH Ha
3emute.

OHepreTuueckuii oOMeH B KieTke. PaciiernsieHue BEUIECTB, BbIACICHUE U
aKKyMYJMpPOBAaHHE SHEPrUd B KJIETKE. OTallbl dHEpreThueckoro obmena. [nukomus.
bpoxenne u ero Buapl. KuciopomHoe OKWCIEHWE, WIH KIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunupoBanre. IHHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuuHoro cuHtesa. I'enernueckass undopmanua u JHK. Peanuzanus
reHeTHYeCcKor nHdopMaluy B KiIeTke. ['eHeTnueckuit KoJl U ero CBoMcTBa. TpaHCKpUIITUs
— wmatpuuHblii cuHTe3 PHK. Tpancmsamus — OuocuHTe3 Oenka. DTarbl TPaHCIALMUH.
Koaunposanune amunokucaot. Pons pubocom B OuocunTese Oenka.

Heknerounsie ¢opmbl ku3Hu — BHUpychl. Mctopusi oTkpbiTus BupycoB (. U.
NBanoBckuit). OcOOEHHOCTH CTPOEHUS M KU3HEHHOTO IMKJIa BUPYcOB. bakrepuodaru.
bone3nun pacreHuil, JKHBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIE BHpycamH. Bupyc



ummyHonedumura yenoseka (BUY) — Bo3oyaurens CIIN[a. OGpatHas TpaHCKpuUIILu,
peBepTasa u unterpasa. [IpodunakTuka pacnpocTpaHeHUsI BAPYCHBIX 3a001€BaHUM.

JdeMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. Y. Banosckuit, K. A. Tumups3zes.

Tabmuet u  cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit  oomen», «Ximopomtacty, «®Potocunte’y, «Ctpoenne JIHK»,
«CtpoeHue u (QyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeTHYecKud KOm»,
«Bupycob», «bakrtepuodarnm», «CrpoeHne u ku3HEeHHbII 1uka Bupyca CIIM/la,
Oakrepuodaray, «Pemmxarus JTHK.

Ob6opynoBanue: Moaenu-anukammu — «Yasoenue JHK wu  tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounslii LMKII, WU KU3HEHHBIM UK KieTku. MHaTepdaza u murtos. Ilponeccsl,
nporekatomue B uurepdase. Pernmukanus — peakuus marpuydoro cunreza JJIHK. Ctpoenue
XpoMOcoM. XPOMOCOMHBIH Ha0Op — KapuOTHUIl. JIUTJIOMAHBIA ¥ TarUIOUIHBIN
XpOMOCOMHBIE HaOOphl. Xpomatuibl. lluTonormyeckue OCHOBBI pa3MHOXKEHUS U
VHJIUBUIYAJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Jenenne knetku — muto3. Craauu murto3sa. [Ipormeccel, npoucxoasnme Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrnueckuii CMBIC MUTO3A.

[Iporpammupyemast rubesb KJIETKU — aromnTo3.

@®opMbI pa3MHOXKEHMSI OPTraHM3MOB: Oecrmoyioe W mojioBoe. Buasl Oecnosoro
pPa3sMHOXKEHUA:  JICJICHUE  HAJABOE, TOYKOBAaHWE OJHO- W  MHOTOKJIETOYHBIX,
CropooOpa3oBaHWe, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE  KJIOHMPOBAHHUE
OPTraHU3MOB, €r0 3HAYEHHUE JJIsI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHSI OT OECIIOJIOTO.

Meito3. Ctanguu Meiio3a. IIporecchl, mpoucxosine Ha ctaausix Meio3a. [loBenenue
XpoMocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE MEN03a.

I'amerorenes — mpoiiecc 00pa30BaHMS TMOJOBBIX KJIETOK Yy >KMBOTHBIX. [loyioBbIe
KEJe3bl: CEMCHHUKU W sUYHUKH. OOpa3oBaHWE W PA3BUTHUE TOJIOBBIX KJIETOK — TameT
(cmepmaro3ouy, SUIEKIETKA) — crepMmartoreHe3 W oBoreHe3. OCOOEHHOCTH CTpPOEHUS
SIMIIEKJIETOK U criepMaTo3ou10B. OmnoaorBopenue. [lapTeHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOPHOHATIBLHOE pa3BUTHE (IMOPHUOTEHE3).
Dtanbl SMOPUOHAIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TacTPYJISIIus,
opraHorenes. [locTomMOproHanbHOE pa3BUTHE. THUIBI TOCTIMOPHOHAIBLHOTO Pa3BHUTHS:
npsiMoe, HenpsiMoe (JTMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (aKTOPHI,
CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pasButue pacteHuid. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJuy Pa3BUTHSL.

JleMmoHcTpanuu:

Tabmuupr u cxembl: «Dopmbl  pa3MHOXKEHUST  OpraHuU3MOB»,  «JIBolHOE
OIUIOJJOTBOPEHUE Y ILBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOXKEHHUE DPACTECHUN,
«/lenenue knetku Oaktepuit», «CTpoeHUE MOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI»,
«Kiterounsnii nukny, «Pemmkamua JHK», «Mutosy, «Meiosy», «lIpamoe n Henpsamoe
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pazButue», «l'aMeroreHe3 y MIIEKOMUTAIOMIMX U YeloBeka», «OCHOBHbIE CTaauu
OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MHUKPOTIPENapaThl «CniepmaTo3ouapl
MJICKOITUTAIOLIETO», «SUIIEKIIETKAa MIEKONUTAIOIIET0», «KapnoknHes B KIIETKaxX KOpEIIKa
JyKa», MarHuTHas MoJeib-amumkanusa «Jlenenne xietkn», moxaens JHK, monens
MeTadazHOU XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas padota Ne 3. «HabGrorenre MUTO32a B KJIETKAaX KOHYHMKA KOPEIIKa JTyKa
HAa FOTOBBIX MUKPOITIPENapaTax».

Jlaboparopnas pabora Ne 4. «/3ydueHue CTpPOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaunm reHetuku. VcTtopust pa3sBUTHS T€HETUKH. Ponb muTonorun u
SMOpPHOJIOTUN B CTAHOBJICHHM T€HETUKH. Bkiaa poccHCKUX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MeToabl TeHETHUKU (THOPUIONOTUYECKUM, HHUTOTC€HETHYECKU,
MOJICKYJIIpHO-TeHeTn4Yeckuii). OCHOBHBIE TE€HETUYECKHEe TOHATHS. [ eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUSl TPU3HAKOB, YyCTaHOBJIEHHbIe [. Mennaenem.
MoHorudpuiHOE CKpelllMBaHuE. 3aKOH €AMHO-00pa3usi TMOPUIOB MEPBOTO MOKOJICHUS.
[IpaBuiio JOMUHHpPOBAaHMS. 3aKOH paCIICIICHUS] MPU3HAKOB. ['MIOTE3a YHUCTOTHI raMmer.
[TosmmHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JlurubpuaHoe CcKpenBaHue. 3aKOH HE3aBUCUMOIO HAcJIeIOBaHUSl MPU3HAKOB.
[{utoreneTuueckue  OCHOBbI  JUTHOPUIHOTO  CKpEIIMBaHUA.  AHaIU3UPYIOIICE
CKpemnuBaHue. Vcrnonp30BaHME aHANM3UPYIOUIETO CKPEIIMBAHUS Uil ONPEICICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacnefoBaHue mpu3zHakoB. Pabota T. Moprana mo crernjieHHOMY
HACJIEIOBaHNUIO 'eHOB. HapyleHue cuerieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapTHhl.

I'enetnka mnoma. XpoOMOCOMHOE ONpeACNICHUE Toyia. AYTOCOMBI U TOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIE U reTeporaMeTHble OpraHu3mbl. HacienoBanne Nmpu3HAKOB,
CLEIUIEHHBIX C TTOJIOM.

N3menunBOCTh. BUIbI MI3MEHYMBOCTH: HEHACJIEACTBEHHAs] U HACEACTBeHHasA. Poib
Cpelbl B HEHACJIEJACTBEHHOM W3MEHUYMBOCTHU. XAapaKTEPUCTHKA MOJIU(DUKAITMOHHON
M3MEHUYMBOCTH. BapnaunoHHBIN psAl M BapualMOHHas KpuBas. HopMa peakunu npusHaxa.
KonnuecTBeHHbIE W KayeCTBEHHbIE NPH3HAKKM M HMX HopMa peakuuu. CBoiicTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacneactBeHHas, WM  TEHOTUIIMYECKas, MW3MEHUYMBOCTh. KomOMHaTHBHas
M3MEHUYMBOCTh. Mei03 M MOJOBOM Mpolecc — OCHOBA KOMOMHATUBHON HM3MEHYMBOCTH.
Mytanonnasi u3MeHUMBOCTh. Kiaccudukamuss MyTanuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa u mpuunHbl MyTariuidi. MyTtareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX
pAI0B B HacueACcTBeHHOM n3meHnunBocty H. 1. BaBunoga.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.



I'enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbl T€HETUKU YEJIOBEKA:
reHeaJoruueckuil, OJMM3HELOBbIN, LUTOTCHETUYECKUM, OMOXMMUYECKHUM, MOJIEKYJSPHO-
reHeTnyeckuii. COBpeMEHHOE OIPEEICHNE TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE,
TCHOTUITMPOBaHUE, B TOM drciie ¢ momoikto [11[P-ananuza. HacnenctBernsie 3a001eBaHUs
YeJIOBeKa: TEHHbIE O0o0ye3HU, OO0Je3HW C HACIEACTBEHHOW MPEeapacioioKeHHOCTHIO,
XpoMocoMHble 0ose3Hu. ComMaTH4ecKue U reHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHiunel 370poBOro oOpa3za KU3HM, JTUATHOCTUKH, NPOMUIAKTUKUA U JIEYEHUS
TCHETHYECKUX  Oone3Hell. MeauKo-TeHeTUYeCKoe  KOHCYJIbTHPOBAHHE. 3HAYCHHE
MEIUITMHCKOW TEHETHUKA B TPEAOTBPANICHUU M JICUCHWH TEHETHYECKHX 3a00JeBaHUN
YEJI0BEKA.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl U cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHUE W €r0 ILUTOr€HEeTUYeCKas
OCHOBa», «3aKOH pAacUICIUICHUSI M €ro IUTOTCHETHUYECKas OCHOBa», «3aKOH YHUCTOTHI
rameT», «JlurubpuaHoe ckpenmBanue», «lluTonornueckue OCHOBBI AUTHUOPHUIHOTO
CKpelIUBaHusD», «Melo3y», «B3auMoaeincTBue ajielibHbIX T€HOBY, «['eHeTuueckue KapThl
pacTEHUi, )KUBOTHBIX U YEIIOBEKa», «I €HeTHKa monay, «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CIEIJICHHOTO C TOJIoM», «KapHOoTUIlbl YeoBeKa U KUBOTHBIX», « BUIbI U3MEHUMBOCTIY,
«MoaudukanmonHas U3MEHUUBOCTHY, «HacnenoBanue pesyc-pakropa», «['eHeTrka rpyri
KpoBW», «MyTallmoHHAasi ”3BMEHYHUBOCTHY.

O6opynoBaHue: MoJieu-anminkanuu « MoHoruopuHoe ckpenuBanuey, « Henmonxnoe
JTOMUHUpPOBaHUE», «JIurndbpuaHoe ckpemrbanuey, «llepexpéct XxpoMocom», MUKPOCKOIT U
MuKponpenapar «Jpozodpuna» (Hopma, MyTauuu (GOpMBI KPbUIBEB M OKpPACKU Teja),
repbapuii «['opox moceBHOIN».

JlaGopaTopHblie 1 NpaKTUYeCKUe padoThI:

Jlabopatopnass pabora Ne 5. «UM3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKPEITUBAHUS Y IP030(HIIBI HA TOTOBBIX MUKPOTIpEIIapaTaxy.

Jlabopatopuass pabdora Ne 6. «M3yuenue wmoauduUKaMOHHON W3MEHYHBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSifla U BAPUALIMOHHON KPUBOW».

Jlabopatopuass padora No 7. «AHamu3 MyTtanmuid y Apo30(UIbl HAa TOTOBBIX
MHUKpoTMpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuust Kak HayKa | Mpouecc. 3apoxIeHUe CENEKINU U ToMecThKanus. Yuenne H.
. BaBuiioBa o 1nieHTpax MPOUCXOKIECHUS 1 MHOTO00Opa3us KyJIbTypHBIX pacTeHul. LleHTpsl
IPOUCXOKIAEHHUS TIOMAIIHUX KUBOTHBIX. COPT, mOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CeJeKUUU. MaccoBblii W HMHAUBUAYAIbHBIM OTOOPHI B
CEJIEKIINU PACTeHUH U )KUBOTHBIX. OLIEHKA 3KCTephepa. bIM3KOPOICTBEHHOE CKPEITMBAHUE
— nHOpuauHT. Ynctas nmuaug. CKpemuBaHue YMCThIX JUHUHN. ['eTeposuc, nuimu rudpumaHas
cuina. HepoacrBeHHoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuausanus U e
ycnexu. McKkycCTBEHHBIM MyTareHe3 M MOJyYEHHE MOJUIIONA0B. [JoCTHXKEHNs celeKuun
pacTeHHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.



broTexHOoJIOTHs KaK OTpaciib MPOU3BOJCTBA. ['€HHAs MHXKEHEepHs. JTallbl CO3JaHuUs
pexoMmOunanTHO# JIHK 1 Tpancrennsix opranu3moB. Kierounas nnxenepus. Kinerounbie
KYJbTYPBL. MUKpOKIOHAIBHOE pa3MHOXKEHUE pacTeHuil. KiionupoBanue
BBICOKOIIPOAYKTUBHBIX CEIbCKOX035IICTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHE U STUUECKUE
npobaembl. [MO — reHeTndeckd MOAU(PUITUPOBAHHBIC OPTAaHU3MBI.

JlemoHcTpanuu:

[Toptpetsl: H. 1. BaBuiios, W. B. Muuypun, I'. /1. Kapneuenko, M. ®@. 1BaHOB.

Tabmuibr u cxembl: KapTa «L{eHTpBI TPOUCXOXKICHUS U MHOTOOOpa3Hs KyJbTYPHBIX
pacteHui», «llopoabpl pOMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pAacTEHUN»,
«Otnanénnas rubpuauzanus», «Padotel akagemuka M. @. MBanoay, «llonumnonaus,
«O0bekThl  OuoTexHonorum»,  «Kiierounsle  KynbTypbl W KIOHUPOBAHHUEY,
«KoHCcTpynpoBaHue 1 nepeHoc reHoB, XpOMOCOMY.

O6opynoBanue: MyJIsKH IJIOAO0B U KOPHEIUIOAOB IUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI U IOCTHXKEHUS CENIEKIIMU PACTEHUHN U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YyYacTOK, B
TEIJIMYHOE XO035MCTBO, JIA0OPATOPHIO arPOYHUBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[Ipennochuik BOBHUKHOBEHHS 3BOJIFOIIMOHHON TEOPUU. DBOJTIOLMOHHAS TEOPUS U €€
MecTO B Omoisiornu. BiusHue 3BONIONUMOHHONW TEOPUU HA Pa3BUTHE OMOJIOTMM U APYTHX
HayK.

CeuaerenbcTBa 3Boaonnd. [laneoHTon0OrnyecKkne: nocaea0BaTeIbHOCTD NOSBICHUS
BUJIOB B TMAaJICOHTOJIOTUYECKOM JIETONHUCH, IepexoaHblie (opmbl. buoreorpadpuueckue:
CXOJICTBO M pa3inuue ¢payH v Qop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3Inyusi SMOPUOHOB Pa3HbIX BUAOB MO3BOHOYHBIX.
CpaBHHTEbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE, PYAUMEHTAPHbIE OPraHbl,
aTaBuU3Mbl. MoJIEKyIIpHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MyTeH y BCEX OPraHU3MOB.

OpomonnonHas Teopust Y. J[apBuna. [Ipeanocbuiky BO3HUKHOBEHMS JAapBUHHU3MA.
JIBrKylllMe CUJbl 3BOJIOUMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE MIPU
OTPaHUYEHHOCTH PECYpPCOB, HeolpeneaEHHasi U3MEHUYUBOCTh, 00pb0a 3a CyIeCTBOBAaHUE,
€CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bostonuu (CTD) u € 0OCHOBHBIE MOJIOKECHHUS.

MuxkposBosronus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrxyiiye cuibl (hakTophl) IBOJIIOIMHU BUAOB B MPUPOe. MyTallMOHHBIH Mpoliecc U
KOMOMHATUBHAsT M3MEHYMBOCTh. [lomymsiiuonHbie BOJMHBI U npeiid renoB. U3omsamus u
MUTPALIHSL.

EctecTBeHHbIl 0TOOp — HampaBistouui Gaktop 3BoMoUU. DOpMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yiabTar  3Bojtonuu.  [Ipumeps

MPUCTIOCOOICHNI Y OpraHu3MoB. ApoMop(h03bl U UANO-aAANTALUH.
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Bun u BumooGpazosanue. Kpurepun Buma. OcHOBHBIE (OpMBI BHA00Opa30BaHUS:
reorpauyeckoe, 3KoJIOTUYECKOe.

Makpo3BOJTIOIHSI. ®opmbl ABOJIOLINH: dbuneTnyeckas, JIMBEPrEeHTHAs,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTuMocTh 3BOIIOLHUN.

[Ipoucxoxkaenne OT HeCHEUWATM3UPOBAHHBIX INpenkoB. lIporpeccupyromas
crienuain3anvs. ATanTUBHAS paAALIUS.

JdeMoHcTpanuu:

[Toprpetsi: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exxens, @. Mromep, A. H. CeBepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHWYECKOro Mupa Ha 3emie», «3apoAbllu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObI 3a CyIIECTBOBAaHHUEY,
«EctectBenHsblit 0TO0p», «MHOrooOpa3zue copToB pacTeHui», «MHoroobpasue Mmopoj
KUBOTHBIX», «llomymsiuum», «MyTallMOHHAas  W3MEHYHMBOCTB», «ApoMOp(}O3bD»,
«anoamantanuny», «OOmas nereHepauus», «JBuxymmue cuibl 3Bodonun», «Kapra-
cxema wMmapmpytra myremectBus Y. JlapBuna», «bopbba 3a CyllecTBOBaHHEY,
«IIpucnocoOIeHHOCTD OPTraHU3MOBY, «I"eorpaduueckoe BUJ1000pa30BaHUE,
«DKOJIOTUYECKOE BUI000PA30BAHUE.

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3jIM4YHbIMU THUIIAMH OKpPACKH, HAOOp
IJIOJIOB M CeMsIH, KoJuieKuusi «lIpumepsl 3allUTHBIX TPUCIOCOOJCHUM Yy >KUBOTHBIXY,
Mozenb «OCHOBHBIC HAIIPaBJICHUS YBOJIONUNY, 00bEMHAsT MoJieTh «CTpOeHHE TOJIOBHOTO
MO3ra TO3BOHOYHBIX).

buoreorpaguyeckas kapta Mupa, KOmieKuss «DPopMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHHi», Mozenb anmumkanus «llepekpéct XpoMocom», BIIaKHbBIE
npenapatel  «PasButne  Hacekomoro», «Pa3zBuTme  JArymkw»,  MUKpOIpenapar
«/Ipo3oduna» (Hopma, mytaruu GopMbI KPbLUTLEB U OKPACKH TeEIa).

JlaGopaTopHblie 1 NpaKTUYeCKUe padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUI0B 110 MOP(HOJIOTUUECKOMY KPUTEPHUION.

Jlaboparopuass pabora Ne 2. «OmnmcaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma U €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emue.

JloHayuyHble TPEACTABICHUS O 3apOXKACHUM JKU3HU. HayudHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HU Ha 3emiie: abuoreHe3 W maHcnepMmus. XUMHUYEcKash 3BOJIOLUS.
AOUOTEeHHBIN CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. DKCHEPUMEHTAIBHOE
MOATBEPXKACHNE XUMHYCCKOHN »BOIONMH. HadaabHbBIE ATaIbl OMOJIOTHYSCKOM SBOJIFOIUH.
['mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHUE
poToKyIeTKU. [lepBbie KIETKH U UX IBOMIOLUS. DOPMUPOBAHNE OCHOBHBIX T'PYIIN KHUBBIX
OpPraHHU3MOB.

Pazgutne xu3Hu Ha 3emiye no spaM U nepuonaMm. Karapxel. ApxeHckas H
npotepo3oiickas 3pwl. [laneosoiickas spa u €€ mepuoasl: KeMOPUICKUA, OPIOBUKCKHMA,
CUJIypUMCKNN, IEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3zo30Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas 3pa u €€ neproipl: NMajIeOreHOBbIN, HEOT€HOBbIM, AHTPONIOT€HOBBIM.
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XapaKTepucTrKa KIIMMaTa U Fe0JIONMYeCKUX npoueccoB. OCHOBHBIE 3TAIbl 3BOJIIOLIMH
PACTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHUl U KUBOTHBIX. [losiBnenHue,
PacUBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oOTpaxkeHue HBomouuu. OCHOBHbBIE
CUCTEMATUYECKHE IPYIIBI OPraHU3MOB.

OBOJIIOIMSA YEJIOBEKA. AHTPOIIOJOrMA Kak Hayka. Pa3BuThe NpeacTaBlICHUNA O
IPOUCXOXKIECHUH YelIoBeKa. MeTolbl M3y4yeHus aHTpororeHeza. CxXolcTBa W pa3ivyuMs
YeJI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEITOBEKA.

JBrxymue cuibl ((pakTopel) aHTpororenesa. HaciiencTBeHHas W3MEHYHMBOCTbh U
ecTecTBEeHHBIN 0TOOp. OOIIEeCTBEHHBI 00pa3 JKW3HU, W3TOTOBJIICHHE OpPYIUN Tpyna,
MBIIICHUE, PEYb.

OcCHOBHBIE CTaJIUH Y BETBU 3BOJIFOLIUH YEJIOBEKA: aBCTPATIONUTEKH, YEIIOBEK YMENbIN,
Yenosek npamoxonsaummi, YenoBek HeaHnepralbckui, YemoBek pasyMmubld. Haxonku
HCKOIAEMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMS, 00JacThb paclpocTpaHEHUs, OOBEM
rOJIOBHOT'O MO3Tra, 00pa3 KU3HU, OPYIHUSL.

Yenoseueckue pacel. OCHOBHBbIE OOJBIIME pachkl: €BpoleougHas (eBpasuiickasi),
HErpo-aBCTpaJIONHAsl  (PKBAaTOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMEpPUKAHCKAs).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYETOBEYECKMX pac K  YCIOBHSIM
CyliecTBOBaHMs. ENMHCTBO yenoBedyeckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmumer u  cxembl: «Bo3HukHoBenue CoaHEYHOM CHCTEMBI», «Pa3ButHe
OpPraHUYECKOTO MHpPay, «PacturenpHas KJIETKa», «KuBoTHas KJIETKa»,
«IIpokapuotnueckass kierka», «COBpeMEHHas CHCTEMA OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX 00E€3bsHY,
«OCHOBHBIE M€CTa NaJEOHTOJOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOI'O YEIIOBEKA,
«JlpeBHeimmue moan», «Jpesaue moan», «llepBbie COBpEMEHHBIE 01N, «HeloBeyecKue
paceb.

ObopynoBanue: mynsixu «lIpoucxoxnenue yenoBeka» (OIOCTHI aBCTpPaJIONUTEKA,
MUTEKAHTPONa, HEaHJepTalIblla, KPOMAHBOHIIA), CIICTIKM WU H300paKEHUS KaMEHHBIX
opyaui NepPBOOBITHOTO YyeJIoBeKa (KaMHH-YOIIEPHI, pyOurna, cKkpebia),
reoXpoHOJIOru4ecKkas Tadauna, Kouiekuus « PopMbl COXpAaHHOCTH HCKOTAEMBIX KHUBOTHBIX
Y PaCTCHUI.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[Ipaktuueckass pabora Ne 1. «M3yueHune HMCKOMAEMBbIX OCTATKOB pPACTEHUH U
KUBOTHBIX B KOJIJICKIIUSX).

DKCKypcusi «IBONIONKSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAay4YHbIN
WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAs cpeaa.

OKoJIoTHsl Kak HaykKa. 3aJadyd W pas3fesibl 3KOJOTMH. METOonbl 3KOJOTMYECKHX
UCCIEN0BAHNN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl  oOuTaHUs OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, [OYBEHHAas,
BHYTPUOPTaHU3MEHHASI.
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Okonoruueckue  (dakropsl.  Kmaccupukanms — skomornyeckux — (pakTopos:
abnoTHyeckre, OMOTUYECKUE U aHTPONOreHHbIE. J|elicTBHUE HKOJIOTUYECKUX (PaKTOPOB Ha
OpPTraHU3MBI.

AbGuotnyeckue (QaxkTOphl: CBET, TeMIepaTypa, BIaXHOCTh. doToneprnoausm.
[IpucnocoOseHust OpraHu3MoOB K JEUCTBUIO aOMOTUYECKUX (aKkTOpoB. buomornyeckue
PUTMBI.

buotnueckue ¢akroppl. Buasl OHOTHMUECKMX B3aUMOJCHCTBUI: KOHKYPEHLHS,
XHUIIHUYECTBO, cUMOMO3 u ero ¢opmbl. [lapazutusMm, Kkoomepaiusi, MyTyaju3M,
KOMMEHCAIIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpAIU3M. 3HAUYEHUE
OMOTHMYECKHX B3aUMOJICHCTBUN MJI1 CYIIECTBOBAHUS OpPraHU3MOB B TMPUPOIHBIX
COo00IIeCTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKU NOMysuuu. OCHOBHBIE IMOKA3aTENH MOIYJISILUU:
YUCJIEHHOCTh, IUJIOTHOCTh, POKIa€MOCTb, CMEPTHOCTb, MPHUPOCT, MUrpauus. JluHamuka
YUCJIEHHOCTH MOMYJISIIUU U €€ PeryJIsaiusl.

JlemoHcTpanuu:

[ToptpeTtsl: A. I'ym6onbar, K. @. Pynse, O. I'ekkensb.

Tabmumsrt u cxemsbl: kapra «llpuponnsie 30HbI 3emuu», «Cpenbl oOWUTaHUS
opranu3zmoBy, «Doronepuoauzmy», «llonynsuuny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONyYJISIUUUA UHPY30puU-TyPenbkny», «[luimessie nenm.

JlaGopaTopHblie U NpaKTUHYeCKUe padoThI:

Jlaboparopnas padota Ne 3. «Mopdonornueckue 0COOCHHOCTH PaCTEHUM U3 pa3HbIX
MeCT OOUTAHUSI.

Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTH MOMYJSIMUA Pa3HBIX BUJIOB

pacTEeHUI».
Tema 4. Coo01mecTBa 1 IK0JI0rH4eCKHe CHCTEMBI.
CooOmectBo  opraHu3smMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHJIOBasd,

MPOCTPAaHCTBEHHAs, Tpouueckas (nuiienas). Buabsi-nomunanTel. CBsizu B OUOLIEHO3E.

DKosornueckue cucteMbl (3KocucTembl). [loHsTHE 00 3KOCHCTEME U OHMOTEOIICHO3E.
OYHKITMOHAIBHBIE KOMIIOHEHTBI AKOCHUCTEMBI: MPOMYIEHThI, KOHCYMEHTHI, PEIYIECHTHI.
KpyroBopoT BeliecTB U MOTOK dHEPTUU B 3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [Tumiessle menu u cetr. OCHOBHBIE TMOKAa3aTelW IKOCHCTEMBI: OMoMacca,
MPOAYKIHSI. DKOJIOTUYECKUE TUPAMUIBI: TIPOTYKIINH, YACICHHOCTH, Onomacchl. CBOHCTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOpPETyJIaLus, pazButue. CyKieccus.

[IpupoanHbie 3KOCUCTEMBI. DKOCHUCTEMBI O3€pP M PEK. DKOCHCTEMA XBOWHOIO WIIH
IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHbIE SKOCUCTEMBI. ATPO3KOCHCTEMBI. Y pOosKocucTeMbl. buosornueckoe
U XO3SIICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpazue kak (Qaktop ycroWumBoctH  3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. I'panuiipl, cOcTaB U CTpYKTypa 6uochepsl.
Kugoe BeniectBo u ero GpyHkiuu. OcodeHHOCTH Onochephl Kak T100anbHON IKOCUCTEMBI.
JlnHamudeckoe paBHOBECHE B 0OpaTHas CBS3b B Onocdepe.

13



KpyroBopoTs! BemecTs 1 OMOr€OXMMHUUYECKHUE IUKIIBI AJIEMEHTOB (yriepoja, a3oTa).
3oHaNBHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Oumocepe 3emin. AHTpPONOTEHHbIE HM3MEHEHHMs B Ouocdepe.
['mobanpHBIE YKOIOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHu€e MpupoAsl U yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3us Kak
OCHOBa ycTtoMuMBocTH Ouocdeprl. OCHOBA palMOHAIBHOIO YIPABIEHUS MPUPOJHBIMU
pecypcamu U UX UCIOJIb30BaHKE. JOCTHXKEHNS OMOJIOTUN U OXpaHa IPUPO/IBL.

JlemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuupr m cxembl: «llumeBpie nenu», «buOLEHO3: cOCTaB W CTPYKTypay,
«IIpupoanslie coobuiecTBay, «Llenu nutanus», « Ikonoruueckas nupamua», «buocdepa u
YEJIOBEK», «IJKOCHCTEMA IMUPOKOJUCTBEHHOIO Jecay, «IKOCHCTEMa XBOMHOIO Jiecay,
«bnoneno3 Bomoéman, «ArpoueHos», «lIlpuMepHbIE AaHTPOIIOTEHHBIE BO3JEUCTBHS Ha
NpUPOaY», «BakHelllne HICTOYHUKHU 3arpsi3HEHUS BO3yXa U TPYHTOBBIX BOJ», «IlouBa —
BaXkHeIas cocrapisoomas 6uocheprn», «Pakropbl aerpaganuu nouBy», «llapHUKOBBIN
apdekT», «DPakTopbl pPaAHMOAKTUBHOIO 3arpsi3HEHUs Ouocdepb», «OOmias CcTpykTypa
ouochepr», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepb»,
«KpyroBopot yriepoaa B Ouocgepe», «KpyroBopor azota B IpHUpOAE».

O6opynoBanue:  Mojenb-aniuiMKauusa  «TunuyHele  OMOLEHO3bI»,  repOapuit
«PacturenbHple cooOmiecTBay, KoJuleKuuu «buoneHo3», «Bpemurenn BaKHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», IepOapuM M KOJUIEKIMU PAaCTEHUN U JKUBOTHBIX,
MpUHAAJIEKAIIME K Pa3HbIM 3KOJIOTMYECKUM Tpynmnam oJHOoro Buja, KpacHas kHura
Poccuiickoii @eaepannn, n300pakeHHs] OXPAHIEMbIX BUJOB PACTEHUIN U dKUBOTHBIX.

IINIAHUPYEMBIE  PE3VJBbBTATBI OCBOEHUSA NPOI'PAMMBI 11O
BUOJIOI'U HA BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

Cornacao ®I'OC COO, ycraHaBIMBarOTCS TpeOOBaHUSA K pe3ysibTaTaM OCBOCHUS
OOyJaroIMMHUCs ~ MPOTpaMM  CpPeIHEro  OoOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType TUUHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MpeamMeTa «broJIorus» BbIICICHbI
CICAYIOIINE COCTABJISIONIME: OCO3HaHWE OOYYaIOIUMHUCS POCCUICKONW TpakIaHCKON
WJICHTUYHOCTHU — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOTIPEAEIICHHUIO,
HaJU4he MOTHBAIIMU K OOYYEHHIO OMOJIOTUH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOXKIEHUI JMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUUYECKHUX TPATUIIAN
pa3BUTHS OMOJOTMYECKOTO 3HAHMS, TOTOBHOCTH M CIIOCOOHOCTh OOYyYaroluxcs
PYKOBOJCTBOBAaTbCA B CBOEH JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH,
MOPUCYIIIUMUA ~ CHUCTEME OWOJOTUYECKOTO 00pa3oBaHWs, HaIU4YUE OSKOJOTUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JIn4HOCTHBIE pE3yNbTATHI OCBOEHUS NpeaMeTa « bBUOIOTH» JOCTUTAIOTCSA B €UHCTBE
y4eOHOM M BOCHHUTATENIbHOM JI€ATETbHOCTH B COOTBETCTBHUM C TPAAUIMOHHBIMU
POCCUHCKUMH  COLUMOKYJIbTYPHBIMH, MCTOPUYECKUMHU U JAYXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MTPaBUIaMU M HOPMAaMHU TTOBEJICHUS U CTIOCOOCTBYIOT
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rpoueccaM CamMOINO3HAHUs, CAMOBOCHUTAaHHUS W CaMOPA3BUTHS, PA3BUTHA BHYTPEHHEHN
NO3ULINH JJUYHOCTH, NTAaTPUOTU3MA, YBAKECHUS K 3aKOHY U IIPABOIOPSAKY, YEIOBEKY TpyAa
U CTaplIeMy MOKOJIEHUIO, B3aUMHOTO YBAKEHHUsI, OEPEKHOIO0 OTHOIIECHUS K KYJIbTYpPHOMY
HACJICAUIO U TPAAULIASIM MHOTOHAIIMOHAIIBHOTO Hapoaa Pocculickon denepanuu, npupojae
Y OKPY’KAIOIIEH cpeae.

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHoro mnpeamera «buosorus» mOMKHBI
OTpaxaTb  TOTOBHOCTh U  CIIOCOOHOCTb  OOYyYaloOIIMUXCA  PYKOBOJCTBOBATHCS
c(hOopMHUPOBAHHON BHYTPEHHEH MO3UIMEH TUIHOCTH, CUCTEMOM ITEHHOCTHBIX OPUCHTAIIHA,
MO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUM, COOTBETCTBYIOIIMUX TPAJAUIIMOHHBIM ILIEHHOCTIM
POCCUHCKOTO OOIIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMbITA U ONbITa JACSATEILHOCTH B
IPOLIECCE pean3alid OCHOBHBIX HAIIPABJICHU BOCHUTATEIBHON NEATENIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:KIaHCKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKOM TMO3UIMU OOYYalOIIErocsi Kak AaKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YBa)XEHUE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MpPH CO3JaHUU YYEOHBIX
MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEJbHBIX 3a7a4, BBITOTHEHUU OHOJOTHYECKUX
JKCIIEPUMEHTOB;

CITIOCOOHOCTh OMPENENATh COOCTBEHHYIO TO3WIHUIO I10 OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YYUTHIBATH B CBOMX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJIEH C pPa3HBIMH YOEXKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUSI yUEOHBIX,
MO3HABATEIbHBIX M HMCCIEIOBATENBCKUX 3a]1a4, YBAKUTEIBHOIO OTHOILICHUS K MHEHHIO
OTIIOHEHTOB MPU 00CYXKJIEHUU CTIOPHBIX BOMIPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JNEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaKJAaHCKOM HWJICHTHYHOCTH, IATPHOTH3MA,
YBOXEHHUS K CBOEMY HapOay, YyBCTBA OTBETCTBEHHOCTH Tiepea PonuHoi, ropaocty 3a CBOU
Kpai, CBOXO PoauHy, CBOM SA3BIK U KYJIBTYPY, IIPOIUIOE U HACTOSIEE MHOTOHAILMOHAJIBHOTO
Hapoaa Poccuu;

IIECHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MMaMSTHUKAM MPUPOJIBI,
TOCTWXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCUICKUX YYEHBIX B CTAHOBJIECHUE U Pa3BUTHE
OMOJIOTMH, TTOHMMAaHUSI 3HAY€HUsT OMOJIOTUM B TMO3HAHWM 3aKOHOB MPUPOJBI, B >KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIEeCTBa;

uneiHas yOeXKIEHHOCTh, TOTOBHOCTh K CHyKeHHi0 u 3amure OtedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;
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c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh  OILICHMBATh CHUTYyallMl0 W [PUHUMATh OCO3HAHHBIE PpEIICHUS,
OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pOAMUTENSAM, CO3AAHUI0 CEMbHM HA OCHOBE
OCO3HAaHHOTO MPUHSITHS IEHHOCTEW CEeMEHWHOH >KM3HM B COOTBETCTBUM C TPATUIUSIMU
Hapo 0B Poccuuy;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKJIIOYas OJCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHU;

MOHUMaHUE YMOLIMOHATBLHOTO BO3JACHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPXKEHHIO B Pa3HBIX BUJAaX UCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢usunyeckoro BocnUTaAHUS, (POPMHUPOBAHUA KYJIbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTYYHSI:

NOHMMaHUE M peaju3alus 3J0poBOro M Oe3omacHOro obOpasa KU3HMU (340pOBOE
MUTaHue, COOJIIOJICHUE TUTHEHUYECKUX MpaBUI U HOPM, COaJaHCUPOBAHHBIA PEKUM
3aHSTUN U OTIbIXA, peryispHas (uU3ndecKkass akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOT'O U
KOMIIETEHTHOT'O OTHOILLIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

NOHUMAaHUE IIEHHOCTH MPaBUJ WHIAMBUIYATBHOTO W KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JIOJICH;

OCO3HAHME MOCIEACTBUMN U HETIPUATHS BPEAHBIX TPUBBIYEK (YIOTPEOICHUS aTKOT0JIs,
HAapKOTUKOB, KYpEeHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTePCTBa, TPYIAOJI00HE;

FOTOBHOCTb K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOIMYECKOM W  COUMAIBHOMU
HaIpPaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBAaTH M  CAMOCTOSITEIBHO
BBITIOJTHSTH TaKYIO JICSITCIIBHOCTD;

WHTEpEC K pasnu4yabiM cdepam npodhecCHOHATBHOM JCSITEIBHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOP Oymymiedl mpodeccud W pean30BBIBATH COOCTBEHHBIS
KU3HCHHBIC TUUTAHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSKEHUU
BCEH >KH3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIECHUE K MPUPOJIE KaK MCTOYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHHUE YPOBHS 3KOJIOTMYECKOU KyIbTYPhI: MPUOOPETEHUE OIbITA IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKHU UX BO3MOXHBIX MOCIIECTBUMN ISl OKPY>KarOUIEH Cpeibl;

OCO3HaHHUe TI00aTbHOT0 XapaKTepa 3KOJOTHUYECKUX MpoOieM U MyTeH UX pelieHus;

CIOCOOHOCTh HCIOJb30BaTh MPUOOpETaeMble MPU U3YYEHWU OHOJOTHH 3HAHUS U
YMEHUSl MpPU PELICHUU MPOoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOAOINOIH30BAHUEM
(cobnroeHue npaBuil MOBEICHUSI B IPUPOJIE, HAMIPABIECHHBIX HA COXpaHEHUE PAaBHOBECHUS B
AKOCHUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, Onochepsl);
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AKTUBHOE HETIPUSATHE ACHCTBUN, IPUHOCAIINX BPEI OKPYKAIOIICH MPUPOTHOHN Cpee,
yMEeHUE IPOTHO3UPOBATh HEeOJIaronpusTHbIE HKOJIOTUYECKHE MOCJIEJICTBUS
NpearnpuHUMAaeMbIX JIEUCTBUI U MPEJOTBPAILATh UX;

HaJUYHE PA3BUTOTO SKOJOTUUYECKOTO MBIIUICHHUS, YKOJIOTHIECKON KyJIbTYpPHI, OIbITa
JESATETPHOCTH HKOJIOTHYECKON HAMpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAJIbHOM MPAKTUKE, TOTOBHOCTU K Y4acTHUIO B
NPAKTUYECKOMN JESITEIbHOCTU IKOJIOTMUECKON HApaBIIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJBTYD,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHME S3BIKOBOM M  UYWUTATEIbCKOM KYJIBTYpbl Kak CpeCTBa
B3aMMOJICUCTBHS MEXTY JIFOABMHU U TIO3HAHUS MUPA,;

MMOHUMaHUE CTeU(PUKA OMOJOTUN KaK HAYKH, OCO3HAHUS €€ poiu B (POPMHUPOBAHUU
pPAllMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU I1EJIOCTHOTO TMpeACTaBiIeHUs 00
OKpY’XalollleM MHUpE Kak O E€JUHCTBE NPHUPOJbI, YEJOBEKa M OOIIEeCTBa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIJIEM COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCT, B 3HAYMMOCTH OHOJIOTMHM IS COBPEMEHHOW ITMBUJIM3AIINU:
oOecrieueHHss HOBOTO YPOBHS Pa3BHTHS MEAWIIMHBI, CO3MaHWE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHA, CIOCOOHBIX peliaTh PeCcypcHbIe MPOOJIEMbI Pa3BUTHUS YEIOBEUECTBA,
MOKMCKA MyTel BhIXOa U3 TJI00ATBHBIX IKOJIOTHYECKUX MPOOIJieM U 00ecTieueHUsl mepexoia
K YCTOMYMBOMY Pa3BUTHIO, PAIlMOHAILHOMY WCIOJB30BAaHUIO MPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTHUCCKUX 3HAHWH B IIEJIAX TOBBIMICHUS
o0Ime KyJbTyphl, €CTECTBEHHO-HAyYHOH TpPaMOTHOCTH, KaK COCTAaBHOM dYacTH
(YHKIMOHATILHOM TPaMOTHOCTH 0OydJaronuxcsi, popMupyeMoi mpu u3yueHunu OUOJIOTHH;

MOHUMaHUE CYITHOCTH METOJOB MTO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBCHHBIX HAyKax,
CIIOCOOHOCTH MCTIOJIb30BaTh TOJydaeMble 3HAHHS IS aHaM3a U OOBSICHCHHS SBJICHUH
OKPYXKAIOIIET0 MUPA U MPOUCXOASAIINX B HEM M3MEHCHUN, YMEHHUE JIeJIaTh 000CHOBAHHbIE
3aKJIIOYCHUS HA OCHOBE HAyYHBIX (DAKTOB M WUMEIOIIUXCS JTaHHBIX C IIEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSTEIILHO MCIOJIB30BaTh OMOJIOTHUSCKHUE 3HAHUS IS PEIICHUS
po0JIEM B PEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

OCO3HaHME [IEHHOCTH HAYYHOMU JESITEIIBHOCTH, TOTOBHOCTD OCYIIECTBIISAThH MPOSKTHYIO
Y UCCJIEIOBATEIBCKYIO ICITEIbHOCTh WHANBUYATLHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTBH K HENMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OMOJOTMU B COOTBETCTBUHU C >KM3HEHHBIMU
MOTPEOHOCTSIMU.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yiabTaTbl OCBOEHHsI ydeOHoro mpeamera «buosorus»
BKJIIOYAIOT:  3HauMMble 111 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOYYArOIIMXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEeIMETHbIE) OOIleHay4YHble TOHSTHS, OTpaXKarollue
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[IEJIOCTHOCTh HAYYHOU KapTHHBI MUPA U CTICIM(PUKY METOI0B IMMO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SABJICHHE, MTPOIIECC, CUCTEMA, HAYyUYHBbIN (akT,
OPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIeAOBaHHE, HAOIIOJEHUE,
U3MEpPEHUe, OKCIEPUMEHT U  JPYrux), yHHUBEpPcajbHble y4eOHble  JEUCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), OOecreunBaomue GOpMUPOBAHNE
(GyHKIMOHATIBFHOM TPaMOTHOCTH U COITUATIbHONM KOMIIETEHIIUU 00YYaIOIIUXCsl, CIIOCOOHOCTh
oOy4Jaronuxcsi MCMOJIb30BaTh OCBOEHHBIE MEXKJIUCUUILUTMHAPHBIE, MHUPOBO33PEHUYECKUE
3HaHUA U YHUBEpPCAIbHBIC YUEOHBIEC ICHCTBUS B TO3HABATEILHON U COI[MATILHOM MTPAKTHKE.

MeranpenMeTHbIE Pe3yabTaThl OCBOCHHUS IPOTPAMMBbI CPEAHETO 00IIEero 00pa3oBaHuUs
JOJKHBI OTPaXKaTh:

OBJageHne YHUBEPCAJIbHBIMHU Y4eOHbIMH IMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHS:

CaMOCTOSTENbHO (OPMYJIMPOBATH U aKTYaJU3HPOBATh MPOOJIEMY, pacCMAaTPUBATh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHWUN MPUEMBI JIOTHUECKOTO MBINUJICHUS (aHAIN3a,
CUHTE3a, CPaBHEHMsI, KiaccuuKaiuu, o000IIeH ), pAaCKPhIBATh CMBICT OMOJIOTUYECKHUX
MOHATUN (BBIICIATh MX XapakTEpHbIE NPHU3HAKH, YCTAaHABIMBATh CBA3U C JIPYTUMU
MIOHSATUSIMU );

OTPENEIIATh LETU JNEATeIIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTAThl ICSITEILHOCTH C IOCTABJIEHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS A1 00bsICHEHUSI (DaKTOB U SIBIICHUN KUBOU
MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, MO AHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTM U MPOTUBOPEUYUST B  paccMaTpUBAEMbIX  SIBJICHUSX,
(hOpMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/IETIbHBIE CPEICTBA 1JIs TPEACTABICHUS CYIIECTBEHHBIX CBSI3€EH
Y OTHOUIIECHUW B U3y4aeMbIX OMOJOTHUECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUM Pa3HOTO
po/ia, BBISIBICHHBIX B PA3IUYHBIX HHPOPMAITMOHHBIX UCTOUYHUKAX;

paspabaThiBaTh IUIAH PEIICHUS MPOOJIeMbl ¢ YYETOM aHaIW3a HWMEIOIIMXCS
MaTepUANIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISM,
OIICHUBATh PUCKHU MOCJIEACTBUM IS TEIHHOCTH;

KOOPAWMHUPOBATh W BBINOJHATh PabOTy B YCIOBHUSX PEAIHHOTO, BUPTYyaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIaJ€Th HAaBbIKAaMHM Y4YEOHO-MCCIIEAOBATENLCKOM M MPOEKTHOM JesTEeIbHOCTH,
HaBbIKAMM pa3pelieHus: mpoosieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MMOMCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ay, NPUMEHEHHIO Pa3JIMYHBIX METOJ0B
MO3HAHUS;

UCIOJIb30BaTh Pa3UYHbIC BUbI JEATEILHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS, €TI0
MHTEpPIpETalry, IPeoOPa30BAHNIO U IPUMEHEHHUIO B YUEOHBIX CUTYaIIMSIX, B TOM YHUCIIE ITPU
CO37IaHUU YYEOHBIX U COIMAIILHBIX MMPOCKTOB;
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dopMupoBaTh HAay4YHBIH THIl MBIIUICHUS, BIAJAETh HAYYHOW TEPMUHOJIOTHUEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 337]a41 B 00pa30BaTEIbHOM JesTEILHOCTH U
KU3HCHHBIX CUTYAIUsX;

BBISIBIIATh MPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJIM3UPOBATH 3a7ady, BBIIBUTAThH
rUnoTe3y e penieHusi, HaXOAUTh apTyYMEHTHI ISl JI0Ka3aTelIbCTBAa CBOUX YTBEPKICHUIM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

AHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PELICHUs 3aJayd Pe3yibTaTbl, KPUTHUYECKU
OLIEHUBATbh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBJISATH IEJICHANPABICHHBIN TOUCK NEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUS B
po(heCcCHOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHUS B I[IO3HABATEJbHYI0O W MPaKTUYECKYI0 00JacTu
AKU3ZHENIEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEH, NIPEJIaraTb OPUTMHAIBHBIC MTOAXOAbl U PEIICHUS, CTABUTh
MpoOJIEMBI U 3a/1a4H, IOMYyCKAIOIINE aJIbTEPHATUBHBIC PEIIICHUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B pa3JIMYHBIX HCTOYHMKAX HWHGoOpMauu (TEKCTe y4eOHOro
mocoOus, HAyYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTHYECKUX CIOBApsAX M CIPAaBOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATH3UPOBaTh HHPOPMAILIUIO PA3ITUYHBIX
BUIOB # (opM TmpencTaBieHHs, KPUTHYECKH OILEHUBATh €€ JOCTOBEPHOCTh W
HETIPOTHBOPEYNBOCTH;

(dbopMyTHUpOBaTh 3aNPOCHl M MPUMEHATH PA3TUYHbIE METOBI TPU TOUCKE U OTOOpE
Omosiorndeckor nHpopMaIuu, He0OXOIUMOM IS BBITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCHOJb30BaHUA  MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCIOJB30BaHUS Pa3IMUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATHh ONTUMAIBHYIO (POPMY TPEACTABJICHUS OMOJIOTHYECKON
uHpopmaruu (cxembl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIh30BaTh HAYYHBIN SI3BIK B Ka4E€CTBE CPEJCTBA MPH paboTe ¢ OMOJIOTUYECKOU
uHopMaIer: NPUMEHITh XUMHYECKHE, (H3WYecKHne M MaTeMaTHYeCKHe 3HAKU U
CHUMBOJIbI, (OpMYJIbI, a00OpeBUATYpPy, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMU pPACMO3HABAHUS W 3alIUTHl WHOOpMAIuu, WHHOPMAIMOHHON
0€301acHOCTH JIUYHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

1) oO1enne:

OCYIIECTBJISITh KOMMYHHUKAITMU BO BCeX c(epax KXU3HHM, aKTUBHO yd4acTBOBATh B
JUAJIOre WIK JUCKYCCHM IO CYLIECTBY OOCYyXJ1aeMOi TeMbl (YMEHHE 3aaBaTh BOINPOCHI,
BBICKA3bIBaTh CYXJCHUS OTHOCUTEJIHHO BBIMOJIHEHUS MpesiaraeMoil 3a7auu, y4YUThIBATh
MHTEPECHI U COTJIaCOBAHHOCTD MO3UIIMK IPYTUX YYACTHUKOB JIMAJIOTa UM IUCKYCCHH);

19



pacno3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE COIMATTLHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CUTYyallud, YMETh CMsI4atrh
KOH(MDIIUKTHI U BECTU TIEPETOBOPHIL;

BIIAQJICTh PA3JIMYHBIMU CIIOCOOAMM OOINCHHWST W B3aWMOJCHCTBHS, TOHUMATH
HaMEpPEHUs JIPYTUX JIO/CH, MPOSBIATh YBAXKUTEIbHOE OTHOUIEHHWE K COOECEHHKY U B
KOppeKTHOU popme hopMyIMpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI IesITeJIbHOCTh:

MMOHMMATh U KCIOJb30BaTh MPEUMYIECTBA KOMaHAHON U MHIMBUAYAIbHOU pabOThI
Opy pelieHur OMOJOTUYECKON MpoOsieMbl, 00OCHOBBIBATh HEOOXOJUMOCTh MPUMEHEHUS
IPyNnoBbIX (HOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JICCTBUM ¢ YUETOM OOIIIUX UHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA;

NPUHUMATH 1€ COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
NEUCTBUSA MO €€ JOCTHXKEHUIO: COCTaBIIATh IUIaH NEMCTBUH, PACIPEETATh POJIA C YUYETOM
MHEHUN YYaCTHUKOB, O0CYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KA4ECTBO CBOEr0 BKJIaJa M KaXJIOro y4YyacTHHMKA KOMAaHAbl B OOLIUMN
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

peAsiaraTb HOBbIE IPOEKTHI, OLIEHUBATh UIEH C MTO3UIIMU HOBU3HbBI, OPUTUHAIIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATETUUECKOE TMOBEJCHUE B PA3IMYHBIX CHUTYaIMSX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJILHBIMYU PEryJSiITUBHBIMU €HCTBUSAMMN:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUSA JIJISl BBISBICHUS MPOOJIEM U UX PEIICHHS B
KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpaTh HA OCHOBE OMOJOTUYECKUX 3HAHUU IICJICBBIE U CMBICJIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX U MOCTYIKAX MO OTHOIIEHUIO K KMBOM MPUPOJAE, CBOEMY 3J0POBbIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO  OCYIIECTBIISATh ~ MO3HABATEIBHYIO  JIESTEIBHOCTb,  BBISIBISTH
npoOJieMbl, CTaBUTh W (HOPMYIMPOBATH COOCTBEHHBIE 3ajJaud B 0Opa30BaTEIbLHOU
NEATEeIbHOCTU U )KU3HCHHBIX CUTYyaIUsX;

CaMOCTOSITEIIbHO COCTABJISITh IUJIAH PEIICHUS MPOOJIIeMbl C YYETOM HMMEIONUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHpPOBATH €ro, OpaTb OTBETCTBEHHOCTHh 3a
pEeLIeHME;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO MIMPOKOM SPYIULMU B Pa3HBIX
00J1acTsAX 3HAHUM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:
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JABaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B IESITENBHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YyJIbTATOB LEIISM;

BJA/IeTh HAaBBIKAMU II03HABATEJIBHOM pe(iekcun Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIHUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, HCIIOJIb30BaTh
npu€Mbl peIeKCHU IS OLICHKH CUTYalllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKECHHUIO;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIBTATOB JIEATECIBHOCTH;

3) npuHATHE ceOsl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JJOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

pU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULMH JIPYrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynabTarbl ocBoeHUs: nporpaMmmbl COO mo Ouosorud Ha 0a30BOM
YPOBHE BKJIIOUAIOT crienupuyeckue ais yaeOHoro npeamera « bruonorusy HaydHble 3HaHHUS,
YMEHHUSI ¥ CIIOCOOBI JEMCTBUIM MO0 OCBOCHHIO, HHTEPIPETALUMU U IPEOOPa30BaHUIO 3HAHUIA,
BH/JIbI JEATEIBHOCTH 1O MOJYYEHHUIO HOBOT'O 3HAHUS U NPUMEHEHHIO 3HAHUI B Pa3JIMYHBIX
Y4EeOHBIX CHUTyallUsX, a TaKXKe B pPEATbHBIX JKU3HEHHBIX CHUTYalUSX, CBSI3aHHBIX C
Oouonoruei. B nmporpamme nmpeaMeTHbIE pe3yJIbTaThl MPEICTABIEHBI 10 roJaM 00y4YeHUsI.

[IpeameTHbIE pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHUHU COBPEMEHHOI €CTECTBEHHO-HAYYHON KAPTUHBI MUPa
Y HAYYHOTO MHPOBO33PEHUSA, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OMOJOTUH, PYHKIIMOHATIBHON IPAaMOTHOCTH YeJIOBEKa JIsl PEIIECHUS KU3HEHHBIX
3a/1ay;

YMEHHUE PacKpblBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMUHOB U TOHSTHUN: KU3Hb,
KJIETKA, OpraHu3M, MeTaboau3M (0OOMEH BEIIECTB W IMPEBpaIllCHUE DHEPTUM), TOMEOCTa3
(camoperynsinus), YpPOBHEBas OpraHU3allMsl MKUBBIX CHCTEM, CAaMOBOCIPOU3BE/ICHUE
(penponykuus), HacJAEACTBEHHOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE;

yYMEHHE U3JaraTh OMOJOTHYECKHE TEOPUH (KJIETOUHAsl, XpOMOCOMHAs!, MyTallMOHHAs,
LEHTpaJIbHAsl JOTMa MOJIEKYJIsipHOU Ounonoruun), 3akonsl (I'. Mennens, T. Moprana, H. U.
BasunoBa) u yuenus (0 IeHTpax MHOrooOpa3us U MPOUCXOKICHUS KYJIbTYPHBIX paCTEHUN
H. 1. BaBuiioBa), onpeAensTb rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHE BJIaJE€Th METOJAaMU HAay4yHOT'O IO3HaHWUs B OWONOrMM: HAOIIOJEHUE U
ONKMCAHUE JKHUBBIX CHUCTEM, NPOLECCOB W SBJICHUW, OpraHu3alMs U MPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHNE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH MEXY
UCCIIEYEMbIMU BEIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTaTOB, MCIOIb30BAaHHBIX
Hay4YHbIX TOHATUH, TEOPUNA U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX
pE3yNbTATOB;

YMEHUE BBIJIEIATH CYILIECTBEHHbIE IPU3HAKH BUPYCOB, KIETOK IPOKAPHUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOI'OKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa
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BEUIECTB U TPEBpAIICHUS OHHEPrudM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U
HPHEPreTUYECKOro  OoOMEeHa, XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOKEHUS1, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHUE PUMEHSTh OJIyY€HHbIEC 3HAHUSA J151 O0BSICHEHUSI OMOJIOTMYECKUX MTPOLIECCOB
U SIBJICHUM, JUISl NPUHATHAS NMPAKTUYECKUX PELICHUH B IMOBCEIHEBHOW >KM3HU C LEJBIO
oOecnieueHuss O€30IIaCHOCTH CBOErO 3J0POBbsI M 3JI0POBbS  OKPY’KAIOLIUX JIIOJEH,
COOJII0ICHNSI HOPM IPAMOTHOTO IIOBE/IEHUS B OKPY KAIOLIEH IPUPOIHOM cpesie, IOHUMaHHUE
HEOOXOIMMOCTH HMCTIOIb30BAHMS JOCTHKEHHUI COBPEMEHHON OHOJIOTHH U OMOTEXHOJOTUI
JUTSL pallMOHAIBHOTO MPUPOIONIOIb30BaAHUS;

YMEHHUE DPEIIaTh 3JIEMEHTapHbIE T'€HETHYECKUE 3aJaud Ha MOHO- M JUTHOpUIHOE
CKpEILMBAHUE, CLEMJIEHHOE HAacJeJJOBAHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO
CKpELIMBaHUs U1l IPEICKA3aHUs HACIEA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JTA0OPATOPHBIE M MPAKTUYECKUE PabOThI, COOJIIOAATH MpaBHUIIa
npu paboTte ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUUECKU OLIEHUBATh U HHTEPIIPETUPOBATH MH(OPMALIHIO OMOTIOTMUECKOT0
COJEepKaHUs, BKIIOYAIOIIYIO IICEBJAOHAYYHBIC 3HAHUS W3 PA3NIMYHBIX HMCTOYHUKOB
(cpeactBa MaccoBOW HH(POPMAIIUH, HAYYHO-TIOMYJISIPHBIE MATEPHAIIbI ), STUUECKUE ACTIEKTHI
COBPEMEHHBIX MCCIIEIOBAHNN B OMOJIOTHH, METULIUHE, OMOTEXHOJIOTHH;

YMEHHUE CO037aBaTh COOCTBEHHbIC IMHUCHMEHHBIE W YCTHBIE COOOIIEHMS, 0000IIas
OMOJIOTHYECKyI0 MH(POPMALMI0O U3 HECKOJBKMX HCTOYHMKOB, T'PAMOTHO MCIIOJIb30BaTh
MOHSTUWHBIN anmapat OMOJIOTHH.

[IpeameTHbIe pe3yabTaThl OCBOEHUsI yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUU O MECTE U POJU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHNHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpa
¥ Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUICKUX U 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTUHU, (PYHKIITMOHAIBHOM IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX
3azay;

YMEHHE pacKpbIBaTh COJepkKaHHe OHOJOTMYECKMX TEPMUHOB U TIOHATUH: BUJ,
NOMyJISIMsL, TeHO(OHA, HBOJIOLHUSA, ABWXKYIIME CUIbl  ((PakToOphl) HBOJIOLHH,
MPUCTIOCOOJICHHOCTh ~ OPTraHWU3MOB,  BHJI000pa30BaHME, DKOJOTHYECKHE  (aKTOPHI,
AKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTbI, PEIYyLEHThI, LeNH NUTaHUus, SKOJOTruvecKas
nupaMmuia, OuoreoieHos, ouocdepa;

yMEHHE Hu3Jlaratb OHWOJOruueckue TeopuH (dBosrounoHHass Teopus Y. [lapsuna,
CUHTETUYECKAsl TEOPHS IBOJIFOLIMH ), 3AKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIEBOr0 CXOACTBA
K. M. bapa, uepenoBanus riaBHbIX HampasieHul u myrted sBosronuu A. H. Ceeprosa,
yueHusi o Ouocdepe B. U. BepHaackoro), onpenensiTb I'paHULbl UX MPUMEHUMOCTU K
KUBBIM CHCTEMAM;

YMEHUE BJaJECTh METOJAaMU HAYyYHOTO MO3HAaHUS B OMOJOrMU: HAONIOJACHHUE U
ONKMCAHUE JKUBBIX CHUCTEM, NPOLECCOB W SBJICHUW, OpraHu3alMs U MPOBEICHUE
OMOJIOrMYECKOr0 SKCIIEPUMEHTA, BBIAB)KEHHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXY
UCCIIEYEMbIMU BEIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX PE3yJIbTaTOB, MCIOIb30BAaHHBIX
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HAyYHBIX TOHSATHH, TEOPUN 1 3aKOHOB, YMEHHUE JIeTIaTh BHIBOJII HA OCHOBAHUH MOTYYEHHBIX
pE3yNbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKUA CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BHUJIOB, TIOMYJISAIUA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIICHO30B U
AKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJICACTBEHHOW W3MEHUYHMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, IPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEUCTBUS SKOJOTUYECKUX
(akTOpOB Ha OpraHU3MbI, IEpPEeHOCA BEHIECTB W IOTOKAa HIHEPTUM B HIKOCHUCTEMaX,
AHTPOITOTCHHBIX M3MEHEHUN B YKOCHCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTreOXNMMHUYECKHX ITUKIIOB B Onocdepe;

YMEHUE MPUMCHSTH TTOJIYICHHBIC 3HAHUS JIJI51 O0BSICHEHUST OMOJIOTHIECKUX MTPOIIECCOB
U SIBJICHUH, Uil NPUHATUS MPAKTUYECKUX PEHICHU B MOBCEJHEBHOM >KU3HU C LENbIO
oOecrieueHuss O€30MACHOCTA CBOETO 3J0POBBS M 3/I0POBbSl OKPYXKAIOIIMX JIIOJICH,
COOJTIO/ICHUSI HOPM TPaMOTHOTO TTOBEICHUS B OKPY>KAIOIIEH MPUPOTHOM cpesie, MOHNMaHNe
HEOOXOJAMMOCTH  WCIIOJIB30BAaHUSA  JOCTIKEHWH  COBPEMEHHOW  OHWOJOTHH IS
PaIMOHAIIBHOTO MPUPOIOTIONB30BAHMS;

yMEHUE peniaTh dJIEMEHTapHbIE OMOJIOTUYECKHE 3a/1a4, COCTABIISATh CXEMbI TIEpeHOca
BEILIECTB U SHEPTUHU B dIKOCUCTEMaX (IIEMH MUTaHUS);

YMEHHUE BBITIOJIHATH JTA0OPATOPHBIE W MPAKTUYECKHUE PaOOTHI, COOMIOAATh MpaBUia
pu padboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYECKH OIIEHUBATh U UHTEPIIPETUPOBATH MH(POPMAITIIO OHMOJIOTHIECKOTO
collepKaHMs, BKIIIOUAIONIYIO TICEBJAOHAYYHbIC 3HAHUS U3 PaA3JIMYHBIX HCTOYHHKOB
(cpencTBa MaccoBo¥ WMH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), pacCMaTpUBAThH
TJI00QTBHBIC DKOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH TI0 OTHOIICHHUIO K
HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHUE CO37aBaTh COOCTBEHHBbIC IMHUCHMEHHBICE W YCTHBIE COOOIICHUS, 0000Ias
OMONOTHYECKYI0 WH(OPMAIMI0O M3 HECKOJBKHUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUMHBIN anmapat OMOJOTHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM JJeKTpOHHBIE (IU(PPOBHIE)
n/n MPorpaMmbl Bcero Konrpoabre  Ipaxtiieckie o0pa3oBaTe/ibHbIE Pecypchl
padéoTbI patéoTbI
bubmotexa [JOK
1 buonoris kax mayia 4 1 05 https://m.edS(])_}).ru/7f410292
2  JKuBble CUCTEMBI M UX OpraHU3AIIUS 2 bubmiorexa LIOK
https://m.edsoo.ru/7f41c292
bubmmoreka [JOK
3  XUMHYECKHI COCTaB M CTPOCHHUE KICTKH 14 1 1 httos://m.e dS(I)_E).ru 17§416292
bu6mmoreka [JOK
4  XKuzHenearenbHOCTh KISTKH 14 1 httos://m.e dS(I)_E).ru 17§416292
5 Pa3zmHokeHNe 1 MHIUBUTYaJIbHOE PA3BUTHE 11 1 1 bubmoreka [JOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh 1 KBMEHYUBOCTD 14 1 15 bu6moreka [JOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c292
7 Cenexiusa opranu3MoB. OCHOBBI 7 1 bu6moreka [JOK
OMOTEXHOJIOTHN https://m.edsoo.ru/7f41c292
8  PesepBHoe Bpems 2 bubmoreia LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJTHMYECTBO YACOB I10 TIPOTPAMME 68 6 4



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

11 KIIACC

KoaunuyecTBO 4acoB

Ne HauMeHoBaHMe pa3/iesioB U TeM JJIeKTpPOHHBbIE (HU(PPOBHIE)
KonTpoabubsl IIpakTnueckue
n/m NMporpamMmblI Bcero o0pa3oBaTesibHbIE pecypchl
e padoThI padoThI
bu6moreka IIOK
1 1 1
IBOIOLHORHAS OHOTOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHHE U Pa3BUTHE KU3HU HA 9 1 05 bubmmnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OprasusMbl ¥ OKpYy Karomas cpeaa 5 1 bubmmorexa [IOK
P 24 HHast epe https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
4 1
Coo0111ecTBa 1 DKOJIOTHYECKUE CUCTEMBI 9 https://m.edso0.ru/7f41cc74
5  PesepBHOe BpeMms 2 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME 34 3 2.5
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

