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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMmbl MO OHOJOTMH TEOPETHYECKYIO OCHOBY JUIS OIpPENENICHUS MOIXOJ0B K
(dbopMUpOBaHHIO COAEpKaHUS y4eOHOTO mpeamera «bHOJIOTHS» COCTaBHIIM: KOHIIETITYyaJIbHBIE MOJO0KECHUS
OI'OC COO o B3auM000YCIIOBIEHHOCTH LIETEH, COAEPKAHUSL, PE3YIbTATOB 00YUEHUs U TPEOOBAHUN K YPOBHIO
MOJTOTOBKH BBITYCKHHUKOB, TIOJIOKEHUS 00 OOMMX WENsAX W NPHHIUINAX, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI cpefHero obmiero ooOpasoBanusi B Poccuiickoit denepanun, a TakKKe MOJOXEHHS O
cneunpuke Ouonoruu, €€ 3HAYCHWHW B TO3HAHUHM IKUBOM TPHUPOJIBI M OOECIICYCHHH CYIIECTBOBAHUS
genoBeueckoro oomecTa. CoriiacHO Ha3BaHHBIM ITOJIOKEHUSIM, OIIPEIEIIEHbl OCHOBHBIE (DYHKIIMH TPOTPaMMBbI
1o OuoJioTuu U €€ CTPYKTypa.

[Tporpamma o Guosioruu AaéT mMpeacTaBiIeHUE O MeIsIX, 00 00IIel cTpareruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHS OOyUaIOLIUXCs CpecTBaMu yueOHoTo npeaMera «bruosnorusy, onpenenser o0a3aTeIbHOE TIPEIMETHOE
COJIep’KaHue, ero CTPYKTYpy, paclpeleseHle Mo pasfesiaM U TeMaM, PeKOMEHAYEMYIO IMOCIIEeI0BaTEIbHOCTb
u3ydeHus: y4eOHOro wmarepuaiga C YY4ETOM MEKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH
00pazoBaTeNIbHOTO MPOIIEcca, BO3PACTHBIX 0COOEHHOCTEH 00yUJaromuXCs.

B mporpamme 1o OHONOTHM TaKKe YYUTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMEeTHBIM M TPEIMETHBIM pe3yibTaraM oOOydeHHs B (OPMHPOBAHWU OCHOBHBIX BHIOB Yy4eOHO-
MTO3HABATENHHOU JEATENHHOCTH/YICOHBIX IEUCTBUI 00YUJAIOIIMXCS IO OCBOCHHIO COJIEPIKAHM I OMOJIOTUUECKOTO
o0OpazoBaHwUsI.

B nporpamme o 6uosioruu (10—11 kaccel, 6a30BbIi YpOBEHb) peaTu30BaH MPUHIUI IPEEMCTBEHHOCTH
B W3y4eHHH OWOJOTHWH, Ojaronmaps 4eMmy B HEH NpPOCMAaTPHUBAETCS HANpPaBICHHOCTh HA pa3BUTHE 3HAHWH,
CBSI3aHHBIX C ()OPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHMPOBO33PEHMS], LICHHOCTHBIX OPUEHTALUNA JTUYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHHSI, MPEACTaBICHUI O 3J0poBOM oOpa3e KHM3HU M OEpEeKHbIM OTHOILIEHHEM K
OKpYyXarolen nmpupoHoit cpene. [loaromy Hapsiay ¢ u3ydeHrueM oOeONO0IOTHYECKIX TEOPH, a TAKKE 3SHAHUH
O CTPOEHHH >KUBBIX CHCTEM PAa3HOTO PAaHTa U CYIIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B HUX IIPOLIECCOB B IPOTrpaMMe
1o OMOJIOTHH yJeJIEHO BHUMAHUE HCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B TIOBCETHEBHOM KU3HU JJISl PEIICHUS
NPUKIAIHBIX 3aJa4, B TOM 4YHCJe: MNPO(QUIAKTUKM HACIEACTBEHHBIX 3a00JIeBaHMI YelIOBEKa, MEIUKO-
TeHEeTUYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBAHUS 3KOJOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OKPYKAIOIIeH
MPUPOJHON Cpele, aHalu3a BIUSHUS XO3SIMCTBEHHOHN AEATEIbHOCTH YeNOBEKa Ha COCTOSIHHE NMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHMS K MPUKIAJHOW HampaBiI€HHOCTH Y4eOHOTO IpeaMera
«buonorus» NpoAUKTOBaHO HEOOXOAUMOCThIO 0OeCTIeYeHUS YCIOBUH IS PEIICHHUS OHON U3 aKTyalbHBIX 3a1a4
IIKOJIBHOTO OMOJIOrMYecKoro oOpa3oBaHMs, KOTopas mpeamnoJsiaraer QopmupoBaHue y o0Oydarouuxcs
CIOCOOHOCTH a/IaliTUPOBATHCS K U3BMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHEe cpenHero ooOiero oopazoBaHUsl 3aHMMaeT BakHOe MecTo. OHa obecrieynBaeT
dbopMupoBaHue y 00ydaromuXcsi IPEICTaBICHUN O HAYYHON KapTUHE MUPA, paclIupsieT U 00001aeT 3HaHUS O
KUBOI MpHUpoie, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBON OpraHU3aluy U 3BOJIOINH, CO3AAET YCIOBUS JUIS:
MO3HAHUS 3aKOHOB XUBOW MpUPOJbl, (popmMupoBanus GYHKIMOHATIBLHONW IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U
Oe3omacHOro obpasza >KM3HHU, HKOJOTMYECKOTO MBIIUIEHUS, [IEHHOCTHOTO OTHOIIEHHUS K KMBOM IMPHpOJE U
YeJIOBEKY.

Bbonbmioe 3HadeHne OHONOTHS MMEET TaKKe A PELICHHs BOCHHUTATENbHBIX U PAa3BHBAIOIIUX 3aj]ad
cpeaHero obuiero oOpa3oBaHus, cOLMATU3aMU oOyuaromuxcs. M3ydeHnne Ouojoruu obecrneunBaeT ycloBUs
s (OPMUPOBAHMS UHTEIJICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOMN
KYJIBTYpBl, CHOCOOCTBYET HHTETpallud OMOJOTMYECKUX 3HAHUH C MpPEIACTAaBICHUAMU M3 JAPYIHX Y4eOHBIX
IPEeMETOB, B YACTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIE MOI0KEHUS O MpeAHA3HAYEHUH Y4eOHOTO
npeamera «bUOTOTUS» COCTaBUIM OCHOBY Uil ONpEENICHUS MOAX0J0B K OTOOpY U CTPYKTYPHPOBAHHIO €r0
CoJiepKaHus, IPEICTABIEHHOTO B IPOrpaMMe 1o OMOJIOTHH.
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OT10op conepxanus ydeOHoro mpenmera «buosnorus» Ha 0a30BOM YpPOBHE OCYHIECTBIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO MOX0/1a, B COOTBETCTBUU C KOTOPHIM 00YUaIOUIHECs TOJKHBI OCBOUTH 3HAHUS M yMEHHUS,
3HaYMMble s (OpPMHUPOBaHUS OOIIEH KyJNbTYpbl, OIpPENENSIONINe aJeKBAaTHOE IIOBEICHUE YelOBEKa B
OKpYXKarollel MPUPOJHON cpese, BOCTPeOOBAaHHBIE B TIOBCEAHEBHOM KM3HM M NMPAKTUYECKOH NESTEIbHOCTH.
Ocoboe MecTo B 3TOH cHCTeMe 3HAHWN 3aHUMAIOT AJIEMEHTHI COJECpPKAaHUs, KOTOpPbIE CIY)KaT OCHOBOW IS
dbopMHpOBaHHS TIPEICTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpPAa M IICHHOCTHBIX
OpHUEHTALMX JIMYHOCTH, CHOCOOCTBYIOIINX I'YMaHU3alUU OHOJIOrMYECKOro 00pa3oBaHU .

CrpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepuana B IporpaMMme Mo OHOJIOTUH OCYIIECTBIEHO C
y4€TOM IPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIIMYUTENIbHBIX OCOOCHHOCTX KUBOM MPUPOIbI, O €€ ypOBHEBOM
OpraHM3aliy U 3BOJIOLUU. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeamera «buosiorus» BblIEIEHBI
cleyolue cojaep)karenabHble TuHUM: «buonorus kak Hayka. Meroasl HayuyHOro mno3HaHus», «Kierka kak
Oouonoruueckas cucrema», «OpraHusm Kak Ouosiornyeckas cucrema», «Cucrtema u MHOroobOpasue
OpPraHMYECKOTO0 MHUPa», « IBOJIOLMS KUBOM MPUPOAB», « IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTI.

Hens m3ydyenus yueOHoro mpenmera «buosnorus» Ha 0a30BOM ypOBHE — OBIAJCHUE OOY4YaIOIUMHUCS
3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHAJIBLHOM OpraHM3alii >KUBBIX CHUCTEM pa3HOTO paHra W HpUOOpeTeHHe
YMEHHI HCHOJB30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JEHCTBUI B OTHOUIEHHMH OOBEKTOB >KMBOW MPHUPOABI U
pelIeHUs Pa3INYHbIX )KU3HEHHBIX TPOOJIEM.

JloctrkeHue nenu usydeHust yueOHoro mnpeamera «buosorusi» Ha 0a30BOM YpoBHE oOecredrBaeTcs
pEelIeHHEM CIeTyIOIUX 3a/1ay:

OCBOEHHE OOy4aroIIMMHCS CHCTEMBbl 3HAaHUN O OHOJOIMYECKUX TEOpHUAX, YUEHHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIOTe3aX, IpaBHJaX, CIy)XalluX OCHOBOM s (OpPMUPOBAaHUSA NPEJICTaBICHUNH O
€CTECTBEHHO-HAYyYHONW KapTHHE MHUpPA, O METoJaX HayyHOro TMO3HAHMs, CTPOCHHWH, MHOTo00pa3uu Hu
OCOOCHHOCTSIX JKMBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHH3allM, BBIAAIONIIUXCS OTKPBITHSX M COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTUH;

(dbopMupoBaHue y oOydaronuXxcs MO3HABATENbHBIX, HHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MPOLIECCEe aHaIM3a JAaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTUU HAyYHBIX B3IJISJIOB, UJEH U MOJIXOA0B K U3YyYEHHIO
KHUBBIX CHCTEM Pa3HOT0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE y O0ydJarommuxcsi oOuieil KyJlbTypbl, (YHKIMOHAIBHON T'PAaMOTHOCTH, Pa3BUTHE YMEHHIA
OOBSICHATh U OLIEHUBATH SIBJICHUS OKPYXKAIOLIErOo MHpa >KUBOM MPHUPOAbI Ha OCHOBAaHWM 3HAHUI U OIBITA,
MOJIyYE€HHBIX MPU U3Y4YEHUU OMOJIOTUH;

dbopMupoBaHue y OOy4alOUIUMXCSd YMEHUW WILTIOCTPUPOBATH 3HAu€HUE OWOJIOTMYECKUX 3HAHUN B
MPAKTUYECKOW  JEATETbHOCTH  4YENOBEKa, pa3BUTUM  COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTHMH U
arpoOUOTEXHOJIOTU;

BOCITUTaHHE YOSKIEHHOCTH B BO3MOYKHOCTH IMO3HAHHS YEIIOBEKOM XUBOUW MPUPOJIBI, HEOOXOAUMOCTH
0epeKHOTO OTHOIICHUSI K HEeW, COOMIOICHUS] STHUECKUX HOPM MPHU MPOBEACHUH OMOJIOTUYECKUX MCCIIEA0BAHMIA;

OCO3HAHWE IICHHOCTH OMOJIOTHYECKHUX 3HAHUI JUIS MOBBIIICHUS YPOBHS 3KOJIOTUYECKOW KyIbTYpHI, AJS
(dhopMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE MPUOOPETEHHBIX 3HAHUI U YMEHHU I B IOBCEHEBHOM KU3HHU JIJIsl OLIEHKH MOCIIEICTBUN CBOEH
JEeATebHOCTH 10 OTHOILIEHUIO K OKpYXKaroIllel cpesie, COOCTBEHHOMY 37J0pOBbI0, 00OCHOBAaHUE U COOJIOCHUE
Mep MpoQHIAKTUKH 3a00T€BaHHHA.

B cucreme cpennero obuiero obpazoBanus «buosnorusi», mzydaemas Ha 0a30BOM ypPOBHE, SBIISIETCS
00s13aTeNIbHBIM Y4EOHBIM TNPEAMETOM, BXOSIIMM B COCTaB NpeaAMeTHON obsactu «EcTecTBEHHO-HaydHbIE
IIPEIMETBD.

st n3yyeHus 6uosoruu Ha 0a30BOM ypOBHE cpefHero o0iero ooOpa3oBaHus oTBoauTcs 68 yacos: B 10
knacce — 34 vaca (1 gac B Henento), B 11 ximacce — 34 yaca (1 gac B Hepemnio).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

Bbuosnorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U APYTHMHU €CTECTBEHHBIMU
Haykamu, (puinocodueit, 3TuKoil, scTeTrKol u mpaBoM. Postb Ouosnoruu B GoOpMUPOBAHUH COBPEMEHHON HAyYHOH
KapTUHBI Mupa. CucreMa OMOJIOrMUYECKUX HaYK.

Metoapl TO3HAHUS JKUBOM TNpHponbl (HaOMIONEHHWE, OKCIEPUMEHT, OINHCaHHe, HU3MEpEHHe,
KJaccu(uKaIys, MOICINPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpauum:

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

Tabnuib! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

[IpakTnueckas padora Ne 1. «Mcnosp30BaHuE pa3iaMyYHBIX METOJOB IMpPHU H3YUYEHUU OHOJIOTMYECKUX
0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cucrempl (OMOCHUCTEMBI) Kak MpeAMeT u3ydeHuss Ouosnoruu. OTIUYUE >KUBBIX CHUCTEM OT
HEOPraHW4YeCKON PUPOIbI.

CpoiictBa OmocucteM M UX pa3HooOpaszue. YPOBHHM OpraHM3allid OMOCUCTEM: MOJIEKYJISPHBIH,
KJIETOUHBIM, TKAaHEBBIH, OPraHW3MEHHbIH, MOMYISIUOHHO-BUIOBOM, IKOCHUCTEMHBIN (OMOreoleHOTHYECKUt),
OrocQepHBI.

JdemoHncTpaumnu:

Tabmuib! u cxembl: « OCHOBHBIE MPU3HAKU KU3HIY», «YPOBHU OPraHU3aIlUN KUBOW TTPUPOIBD».

O6opynoBanue: moaens Mosiekyiasl JJHK.

Tema 3. XuMuYecKHil COCTAB U CTPOCHUE KJIETKH.

XUMHYECKUN COCTaB KIETKUM. XMMHMYECKHE DIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIeMEHThl. Bonma u
MUHEPAJIbHBIEC BEIECTBA.

@OyHKIMM BOJbI U MUHEPAJIbHBIX BeleCTB B KieTke. [lonaep)xanue ocMoTudeckoro 6anaHca.

benxu. CocraB u cTpoeHHe 6eIKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble n 3aMeHUMBbIe
aMHHOKHUCIJIOTBI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYphl O€JIKOBOI MOJIEKYIbI (IIEpBUYHAs, BTOPUYHAs,
TpPEeTUYHAsl U YETBEPTHYHAS CTPYKTypa). XUMHUECKHE CBOIcTBa OenKkoB. buonornyeckue GyHKIMM OEIIKOB.

®depmeHTbl — Oumojoruueckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTp, CyOcTpaTHas
cneunpuyHoctsb. Kopepmentsl. Butamunbl. O1iinuns (pepMeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

VYrneBoasl: MOHOCaxapubl (TIOKO3a, pubo3a U Ae3okcupubo3a), Aucaxapuibl (caxapo3a, JaKkTo3a) U
noJimcaxapusl (Kpaxmall, IJIMKOreH, 1eJUTr0103a). bruonoruueckue GpyHKuuu yriieBoaos.

Jlunuasl:  Tpurauuepusl, ¢ochomunuapl, crepounsl. ['uapopunbHO-TUAPOPOOHBIE  CBOMCTBA.
buonornyeckue ¢pyHkiuu munuioB. CpaBHEHHE YIJIEBOI0OB, OSIKOB U JUIHUIOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT. CTpoeHHe U
¢ynkuuu JJHK. Ctpoenue u pynxuuu PHK. Buast PHK. AT®: ctpoenue u pyHKIMH.

[MuTonorus — Hayka o kieTke. Kinerounas teopust — mpumep B3auMOJCUCTBUS UJIEH U (GaKTOB B HAYYHOM
MTO3HAHUU. MEeTOIbl U3yUEHMSI KIIETKH.

Knerka kak 1enoctHas kxuBas cucrema. OOmume MpU3HAKM KJIIETOK: 3aMKHYTas HapyxHas MeMmOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a Oelka.



Tunsl KI€TOK: 3yKapuoTHuyecKas M Ipokapuothdeckas. OCOOEHHOCTH CTPOEHMs MPOKapUOTHUUYECKOM
kietkn. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapuoTHYeCKO# KiIeTKH. OCHOBHBIC OTJIMYHS PACTHUTEIHHOM,
KUBOTHOM Y IPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, TNIMKOKAIHMKC, X QyHKIMH. [Ina3marnyeckas
MeMOpana, e€¢ coiictBa U (pyHkumu. Luromnasma u e€ opranouasl. OnHOMEMOpaHHBIE OPraHOMIBI KIICTKH:
OIIC, anmapar [ompmxu, auzocombl. [loylyaBTOHOMHBIE OpPraHoMbl KJIETKH: MHMTOXOHIPUH, IUIACTUIBL.
[Ipoucxoxxnenre MUTOXOHApPUHN U 1utactul. Buapl mnactua. HememOpaHHble OpraHOUIbI KIETKU: PUOOCOMBI,
KJIETOUHBIM LIEHTP, UEHTPUOJIN, PECHUUKH, KI'YTUKU. DYHKIIMN OpPraHOUOB KJIETKU. BritoueHus.

SAnpo — perynsTopHslil HeHTp kieTku. CTpoeHue siapa: siiepHast 000s04Ka, KapHoIia3Ma, XpoMaTuH,
SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BemEecTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. [lIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammel: «Pacnpenenenne XUMHYECKUX OJJIEMEHTOB B HEXUBOW mpupone», «PacnpenenenHue
XUMHYECKUX 3JIEMEHTOB B JKUBOI MPUPOIE».

Tabmuis! u cxemsl: «I[lepuoauueckas Tabaua XMUMUYECKUX AIEMEHTOBY, «CTpOE€HUE MOJIEKYIIbl BOABDY,
«buocunTes 6enka», «CTpoeHne MoeKyibl Oenkay, «Ctpoenne dhepmentay, «Hykmennosbie kuciaotel. JTHK,
«Ctpoenne Mosekynasl AT®», «CtpoeHne >3yKapHMOTHUUECKOW KIETKH», «CTpoeHHe KUBOTHOM KIIETKHY,
«CTpoeHHEe pacTUTENbHON KIETKN», «CTpO€HHE NPOKAPUOTUYECKON KIETKN», «CTpOeHHE siapa KIETKH,
«YTneBoapl», «JINTIMIB.

OGopynoBaHue: CBETOBOM MHMKPOCKOI, O0OpYyIOBaHWE IS TMPOBEACHHUS HAOMIOIECHUN, W3MEpPCHUH,
AKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopHnas pabota Ne 1. «M3yueHne KaTaTuTHISCKON aKTUBHOCTH (PePMEHTOB (Ha MPUMEPE aMHJIa3bl
WJTU KaTajasbl)».

JlabopaTopHass padora No 2. «M3ydyeHue CTPOCHHS KJIETOK PACTCHHH, >XMBOTHBIX M OAaKTEpHH IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U X OMHUCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WIM METa00IM3M. AcCUMUIALIUS (TJTACTUYCCKUHA OOMEH) W JUCCUMUJISAIUS
(aHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTabonm3ma. Poib 3aKk0OHOB COXpaHEHUs BEIIECTB
Y DHEPrUM B IOHUMaHUK METa00I13Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHbii. Ponb depMeHTOB B 0OMEHE BEUIECTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®ortocunte3. CBetoBas W TemHOBas ¢a3bl (orocunreza. Peakuuu dorocunresa. IHHEeKTUBHOCTH
dboTocunTe3a. 3HaueHue (OTOCUHTE3a UIs KU3HU Ha 3emuie. BnusiHue ycioBuil cpenbl Ha (OTOCHMHTE3 U
CHOCOOBI MOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpPYIoIIe OakTepun. 3HaYeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

OHepreTuyecknii oOOMeH B KieTke. PaciienyieHne BelecTs, BbIJCICHUE U aKKyMYyJIUPOBaHUE SHEPTUH B
KJIeTKe. DTalbl 3HepreTndyeckoro oomena. I'mukonus. bpoxkenue u ero Bujsl. KucnoponHoe oxucneHue, Win
KJIeTo4YHOe JipixaHue. OkucautenbHoe GochopmmpoBanue. IPHeKTUBHOCTh SHEPIeTUYECKOI0 0OMeHa.

Peakiun matpuuHoro cuHre3a. ['enermueckas uHpopmamms u JIHK. Peamuzanust reneTnueckoi
uHpopmanuu B KieTke. ['eHeTmueckuil kox M ero cpoictBa. TpaHckpunius — marpuuHblii cunte3 PHK.
Tpancnsus — duocuntes 6emnka. Jtansl TpaHcasuu. Koauposanne amuHokucinot. Poss pubocom B OnocuHTe3e
Oenka.

Hexnerounsie Gpopmel sxu3HU — BUpYchl. McTopus oTkpbiTHs BupycoB (. . BanoBckuit). OcoGeHHOCTH
CTPOCHHSI W KM3HEHHOTOo ILMKIa BUpPYcoB. bakrepuodaru. bonesHum pacTeHuii, >KUBOTHBIX M YEJIOBEKa,
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BbI3bIBaeMbIe BHUpycamu. Bupyc mmmynHopedurura yenoBeka (BUY) — BoszOymurens CIIMla. OOGparnas
TPaHCKPHIILIKSA, peBepTaza U uuTerpasa. [Ipoduiakruka pacpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUIA.

JdemoHcTpaumnu:

[Toptpersl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuier 1 cxembl: «Tumbl muTanus», «Metabomuzmy», «MHTOXOHIPUS», «DHEPTCTHUECKUNH OOMEH»,
«Xnoporutacty, «Porocuntesy, «Crpoenune JJHK», «Ctpoenune u pynkunonupoBanue renay, «CunTe3 Oemkay,
«[enernueckuii kom», «Bupycw», «bakrepuodarm», «CrpoeHume u km3HeHHBIH nukn Bupyca CIIN/a,
Oakrepuodaray, «Perumkamms JJHK».

Ob6opynoBanue: Moaenu-anmumkanun «Ynsoenue JIHK w Ttpanckpunmus», «buocuHTe3 Oemkan,
«CTpoeHue KIeTku», Mojienb cTpykTypbl JJHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounsrii nuki, wiam *KuU3HEHHBIA UK KieTku. HTepdaza u muto3. Ilporecchl, npoTekaronme B
unTepdaze. Perumkanus — peakuusa marpuunoro cunresa JJHK. Ctpoenue xpomocom. XpoMocoMHBINH HabOp —
KapuoTuIl. J[MMIoOuIHBIA W TalUIOWAHBIA XPOMOCOMHBIE Habopel. XpoMatuipbl. LluTonornueckue OCHOBBI
Pa3MHOKEHHS ¥ MHIUBUIYAIIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne knerkn — Muto3. Ctaauu Murtosa. [Iporeccsl, MpoUCXOAsIIME HA Pa3HbIX CTAAUSAX MHUTO3A.
buonornueckuii cMbICT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

®opMBl pa3MHOKEHUSI OPTaHU3MOB: Oecriosioe U MmosioBoe. Bujpl Gecrnonoro pasMHOMKEHUS: JeJIeHHe
HaJBO€, IIOYKOBAHME OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHHE, BETeTaTUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €T0 3HAYEHUE IS CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOIOrO.

Meiio3. Craguu wmenosa. IIponeccel, npoucxogsume Ha craausx meino3a. [loBegeHue xpomocoM B
Meito3e. Kpoccunrosep. bruonorndeckuii CMbICI U 3HAYEHHUE MEH03a.

I'amerorenes — npoiecc 00pa3oBaHMsI MOJOBBIX KIETOK Y dKUBOTHBIX. [10JI0BBIE JK€Ne3bl: CEMEHHUKU U
anyHuKd. OOpazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30U/I, STHIEKIeTKa) — CIepMaToreHes u
oBoreHe3. OCOOEHHOCTH CTPOCHHUS AULEKIETOK U criepMaro3ouaoB. OmiogoTBopenue. [lapreHorenes.

NunuBuayanpHOoe pa3BuTHE (OHTOTeHE3). OMOpPHOHAJIBHOE pa3BUTHE (SMOpHOTeHe3). Tambl
SMOpPHOHAILHOTO  Pa3BUTUS Yy IMO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHUE, TacTPYNSLMs, OpPraHOTeHE3.
[TocTaomOproHanbHOE pa3BUTHE. THUMBI MOCTIMOPHOHATBHOTO PA3BUTHS: MPSAMOE, HEMpsMOoe (JIMYUHOYHOE).
Brnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIuU Pa3BUTHSL.

JdemMoHcTpanum:

Tabmuipr 1 cxembl: «@OpMBbI Pa3MHOXKEHHSI OPTraHU3MOBY, «J/{BOWHOE OTUIOJOTBOPEHHUE Y IBETKOBBIX
pacteHuii», «BereraTuBHOE pa3MHOXKEHHE pacTeHui», «/lenenue kinetku Oakrtepuit», «CTpoeHHE MOJOBBIX
KJIETOK», «CTpoeHue XxpoMocoMbl», «Kiterounslii ki, «Permmkanus JJHK», «Mutos», «Meios», «IIpsmoe u
HEMpsIMOE pa3BUTHEY, «['aMeTOorene3 y MiIeKONUTAIINX U YeJI0BeKa», «OCHOBHBIE CTaIUU OHTOTEHE3A».

O6opynoBaHue: MUKPOCKOM, MHUKpompenaparsl «CrepMaTo30uabl MIIEKOMUTAIONIETo», «SlilekeTka
MJIEKONUTaIero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas MOJeNb-aniuikanusa «Jlenenue
kneTkn», Moaens JIHK, Moaens meTadazHoil XpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas pabota Ne 3. «HabmroneHwe MHTO3a B KJIETKaX KOHYMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MHKpOIpenaparax.

JlaboparopHas pabota Ne 4. «M3ydeHne CTpOCHHUS MOJIOBBIX KIETOK Ha TOTOBBIX MUKpOTIpErapaTax.

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amauu reHeTHKU. VIcTOopus pa3BUTUS TEHETUKU. PONb IUTONOTUU W SMOPUOJIOTHH B
CTaHOBIIEHUH T€HETUKH. BKIIag pocCUNCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHUKU. METO bl TeHETUKH
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(TUOPUIONOTUYECKUH, ITUTOTCHETHYECKUN, MOJICKYISIPHO-TeHeTHUeCKUi). OCHOBHBIE TCHETHUYECKUE MOHSTHSL.
['eneTnueckasi CHMBOJIMKA, UCTIOJIb3YEMasi B CXEMaxX CKpEIIUBaHUMH.

3aKOHOMEpPHOCTH HACJEIOBaHMA IPHU3HAKOB, ycTaHoBIeHHbIe [. Menaenem. MonHoruOpuaHoe
CKpeIllMBaHWE. 3aKOH €IMHO-00pa3usi THOPHUIOB MEpPBOro MOKOJeHHS. [IpaBUio JOMUHHpPOBaHUS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa unctotel ramert. [losiHOE ¥ HENMoOJIHOE JOMUHUPOBAHKE.

JluruOpugHoe CKpeniuBaHUE. 3aKOH HE3aBUCHUMOTO HACJICIOBaHHS MPH3HAKOB. LluToreHeTnyeckue
OCHOBBI JIUTUOPHUIHOTO CKpEIIMBaHUS. AHaIM3UpYIOIIee CKpelmuBaHue. Vcrmonap30BaHue aHAIM3UPYIOLIETO
CKpEIIUBaHUS IJIs1 OTPEICIICHHS TeHOTUIIa OCOOU.

CuermieHHOe HaclieqoBaHue npusHakoB. PabGora T. Moprana no clerieHHOMY HacJieJI0BaHUIO T'€HOB.
Hapymenue cuensienus reHoB B pe3ysbTaTe KpOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH. [ eHETHUEeCKUE KapThI.

['enetuka mona. XpoMOCOMHOE OTpeiesieHre 1ojia. AyTOCOMBI U TTOJIOBBIE XpOMOCOMBI. [ OMOTaMeTHbIe
Y TeTeporamMeTHbIe Opranu3Mbl. HacrenoBanve mpu3HakoB, CIETUIEHHBIX C MTOJIOM.

N3menunBocTh. Buapl W3MEHYMBOCTH: HEHACJICJACTBEHHAass W HacjeAcTBeHHas. Ponb cpemsl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON U3MEHUNBOCTH. BapuayoHHslil psin
Y BapuanMoHHas kpuBas. Hopma peakiuu npusHaka. KonmdecTBeHHBIE M KAUYECTBEHHBIC MMPU3HAKY U UX HOPMa
peakmuu. CBoKcTBa MOIU(MDUKAITMOHHONW N3MEHYMBOCTH.

HacneacrBennas, wim TeHOTHNHMYECKas, W3MEHYMBOCTh. KoMOWHAaTHBHAs W3MEHUYMBOCTh. Meio3 u
MOJIOBOM MpOIECC — OCHOBAa KOMOMHATUBHOM M3MEHYMBOCTH. MyTalMoOHHas W3MEeHUMBOCTh. Kiaccudukanus
MYTallUi: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ MpUYUHBI MyTauuid. MyTrareHHble (akTopbl. 3aKOH
TOMOJIOTUYECKHUX PSJIOB B HAcCJeICTBEHHOM n3MeHunBocty H. M. BaBuiosa.

BresaepHas HacIE€ICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJ/IbI T€HETUKH YEJIOBEKA: T€HEATOrMYECKUH,
OJIM3HEIOBBIN, IUTOTCHETHYECKIH, OMOXUMHYECKHI, MOJIEKYJIApHO-TeHeTHYecKuil. COBpEeMEHHOE OIpeIeTICHHE
TE€HOTHIA: TMOJHOT€HOMHOE CEKBEHUPOBAHME, F€HOTUIMPOBAHHE, B TOM uucie ¢ nomompro [IIIP-ananu3sa.
HacnencrBenusle  3a00jieBaHUsA  YEJIOBEKA: T€HHBIE 00J1e3HY, 0oJie3HHn C HaCJIEACTBEHHOMN
MIPEeIPacloIOKEHHOCThIO, XpOMOCOMHBIE Oosie3HH. CoMaThyeckue U reHepaTuBHble MyTauuu. CTBOJIOBBIE
kineTku. [IpuHIMNIBI 310poBOro 0o0pa3a >KU3HH, JUATHOCTHKH, MPOGMIAKTHKU U JIEUYEHUS TeHETUYECKHX
6ome3neit. MeIMKo-reHeTUYeCKOe KOHCYAbTUPOBaHUE. 3HAUeHNE METMIIMHCKOM TeHETUKH B MPEJOTBPAILICHUN U
JICYEHUHU TeHETUYECKNX 3a00JIeBaHU YellOBEKa.

JdemoncTpauuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuros, H. B. Tumodeer-Pecorckuii, H. U.
Basuiios.

Tabmumpsl U cxembl: «MOHOTHOPHAHOE CKpEIIMBAaHWE U €ro IMTOTEHETHYecKass OCHOBay, «3aKoH
pacIlernyieHus] ¥ ero IUTOTeHEeTHYecKash OCHOBa», «3aKOH YHCTOTHI ramer», «JlurudpuaHoe cCKperuBaHUe»,
«uTonoruueckre OCHOBBI IUTHOPHAHOTO CKpelMBaHUsm», «Meio3», «B3auMoaeiicTBie anienbHbIX TEHOBY,
«['eneTnyeckue KapThl pACTEHUI, )KUBOTHBIX U YEJIOBEKa», «I eHeTHKa 1moJia», «3aKOHOMEPHOCTH Hacae10BaHus,
CIIETJIEHHOTO C MOJIoM», «KapHoTurbl 4enoBeka v KUBOTHBIX», «Buabpl naMeHunBoCTHY, «MOAU(PHKAITMOHHAS
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «I'eHeTHKa rpymi KpoBu», « MyTallMOHHAs! U3MEHYUBOCTD.

O6opynoBanue: MoAeTH-aMIuKauu « MOHOTHOpHUIHOE CKpeIUBaHuey, «HemonHoe TOMHHHPOBAHHEY,
«durubpunnoe ckpemnuBanuey, «Ilepekpéct xpomMmocom», MUKPOCKOT 1 MUKpotpenapart «Jpo3oduna» (Hopma,
MyTanuu GopMBI KPbUILEB M OKPACKH Tela), repOapuii «I opoX moCceBHOM.

JlabopaTopHbIe H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 5. «/3yueHue pe3yabTaTOB MOHOTHUOPHUIHOTO U AUTHOPUIHOTO CKPEITUBAHUS
y Ipo30(HIIbl Ha TOTOBBIX MUKpOTIpEriapaTaxy.

JlaboparopHass pabora No 6. «/3yueHue MOAM(PHUKAIIMOHHON H3MEHUMBOCTH, TOCTPOCHHE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOW».



JIaGopatopHnas pabora Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTIpenapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U mpolecc. 3apoxkAeHUe celleKnu U goMectukanus. Yuenne H. . BaBumnosa o
LEHTPax IPOUCXOXKIEHUSI U MHOrooOpaszus KyJbTYpHbIX pacTeHHil. LIeHTpbl NpOUCXOKIEHUSI JOMAIHUX
XKHUBOTHBIX. COpT, IOpOJIa, LLITAMM.

CoBpemeHHbIE METOJIbl CceleKUrnU. MaccoBblil M MHAMBHIYaJbHBIM OTOOPBI B CENEKIUH PACTEHUH U
KUBOTHbIX. OlleHKa 3Kcrepbepa. bIM3KOpoACTBEHHOE CKpelBaHuE — UWHOpuAMHr. Yucras JHHUA.
CkpemuBanue YucThIX JTUHUH. ['eTeposuc, nimu rubpuaHas cuina. HepoacTBeHHOE CKpelMBaHue — ayTOPUIHHT.
Otnanénnas rudbpuauzanus u e€ ycriexu. VIcKycCTBEHHBIM MyTareHes3 U MoJydeHHe MOIUIIION10B. JlocTmkeHus
CEJIEKIIMH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorust kKak oTpaciab MPOU3BOJACTBA. ['€HHAas MH)KEHEpHs. DTanbl CO3/1aHUs PEKOMOMHAHTHOM
JHK wu Ttpancrennbix opranu3moB. Kiierounas wunxkeHepus. Kietounsle KyabTypbl. MHKPOKIOHAIBHOE
pa3MHOKEHHME pacTeHui. KIIOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkojnoruueckue u studeckue npoodieMbsl. 'MO — reneTndecku MOIUGUIIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. Y. Basuiios, U. B. Muuypus, I'. /1. Kapnieuenko, M. ®@. lBaHoB.

Tabmumbel u cxembl: kapta «LIeHTpbI IPOUCXOXKIEHUS W MHOroOOpa3usi KyJbTYpHBIX PACTEHUI»,
«ITopoapl mOMaINTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas rudpuansanus», «PadboTe
akamemuka M. @. HBanoBay, «llomumnonmus», «OO0bekThl OMOTEXHOJOTUMY», «KiIeTO4YHBIE KYyIbTYphl W
KJIOHHpOBaHue», «KOHCTpynpoBaHUEe U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYISDKM IUIOJJOB M KOPHEIUIONOB TUKUX (OpPM M KYJIbTYPHBIX COPTOB PpAacTEHHIA,
repOapuit «CenbCKOX03HCTBECHHBIC PACTCHUS.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

Okckypceusi «OCHOBHBIE METOJbl U JOCTUKEHHSI CEJIEKIIMU PACTEHUN U KUBOTHBIX (Ha CENEKIIHMOHHYIO
CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIN Y4acTOK, B TEIJIMYHOE XO3SHCTBO, J1a0OpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHSA.

[IpeanochlIKM BOSHUKHOBEHUS YBOJTFOIIMOHHOM TEOPUN. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.
Brnusinue 3BOMIONMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTHX HAYK.

CBHOETEIBCTBA DJBOJIONMH. [laJ€OHTOJIOTMYECKHE: IIOCIENOBATEILHOCTh MOSBIEHHUS BHIOB B
MAJIEOHTOJIOTUYECKOM JIETOMHCH, TiepexoaHble (hopMbl. buoreorpaduyeckue: cxoAacTBo U paznuyue dayH u Giop
MaTEepPUKOB H OCTPOBOB.

DOMOPHOJIOrHYECKUE: CXOJICTBA U Pa3Inyus SMOPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJOTUYHbIEC, PYIUMEHTApHBIE OpraHbl, aTaBU3MBL MoOIEKyIsIpHO-
OMOXMMHYECKHE: CXOJICTBO MEXaHH3MOB HACIEJACTBEHHOCTH U OCHOBHBIX METAa0ONMYECKHX MYyTe y Bcex
OpraHu3MOB.

OpomtormonHas teopust Y. [apeuna. [Ipennochbuiki BO3HUKHOBEHUS AapBUHU3MA. [[BMKYIIHME CHIIBI
ABOJIIONHH BUJIOB 0 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE MPU OTPAHMUYEHHOCTH PECYPCOB, HEOMpeAenEHHas
M3MEHUYUBOCTh, 0OpH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopus 3Botorun (CT) u e€ 0OCHOBHBIE MOJI0KEHUS.

MuxkposBosrorus. [lomymsaius kak equHIIa BUAa U DBOTIOIUH.



JBmxymie cuibl ((hakTopbl) SBOJIONUHN BUAOB B IpUpoae. MyTallMOHHBINA MPOLECC U KOMOMHATUBHAS
M3MEHYHUBOCTD. [lomynsinoHHbIE BOJTHBI U Apeiid reHoB. M30ms1msa 1 MUrpamnusi.

EctecTBennslit 0T60p — Hanpasisronuii pakrop sBostorn. @opMbI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco61eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOIOIMHU. [IpuMeps! mpucnocobieHui y OpraHu3MOB.
Apomopho3bl U HIHO-aJANTALIUH.

Bun u Bumoo6OpazoBanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BHI000pa30BaHUs: reorpaduueckoe,
9KOJIOTMYECKOE.

MaxkpoaBodrorust. @opMbl dBoONHH: (UIETHYECKAs!, TUBEPTEHTHAs, KOHBEPTEHTHAS, MapaJlIelIbHAs.
HeobOpaTumocTh 3BOJTIONNN.

[IpoucxoxxaeHue OT HeCHEeUMATU3UpPOBaHHbIX IpeakoB. Ilporpeccupyromas —crenuanu3anus.
AnanTuBHas paguanus.

JdemoncTpaumnu:

[Moptpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, O.
Miromnep, A. H. Ceseprios.

Tabmuis! u cxeMbl: «Pa3BuTHEe OpraHn4eckoro Mupa Ha 3emie», «3apo/IbIIN T03BOHOUYHBIX )KUBOTHBIX),
«Apxeontepukc», «PopmMbl 60psOBI 3a cyliecTBoBaHHe», «EcTecTBeHHBIH 0TOODP», «MHOrooOpasue coproB
pactenuit», «MHorooOpa3ue TOpox KUBOTHBIX», «[lomymsamumy, «MyTanroHHass W3MEHUYHUBOCTHY,
«Apomopdo3sely, «Manoamantamumy, «O0mas aereHepanus», «JBuxyiue cuiibl dBoTonumn», «Kapra-cxema
Mmapmipyra nyremectsus Y. [lapsuna», «boprba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh OPraHU3MOBY,
«['eorpaduueckoe Bug000pa3zoBaHue, « IKOJIOTUUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJUIEKIMS HAaCEKOMBIX C Pa3IUYHbIMU THUIIAMU OKpAcKu, HaOOp IJIOJOB U CEMSH,
koyiekius «lIpumepsl 3alUTHBIX OPUCHOCOONEHUM y JKUBOTHBIX», MoJelb «OCHOBHbIE HalpaBICHUS
IBOJIIOLIUNY, 00bEMHAs MOieNb «CTPOEHHE IOJIOBHOTO MO3Ia TO3BOHOUYHBIX).

buoreorpaduueckas kapra mupa, KoJuleKuus «@DOpMbl COXPAaHHOCTH MCKONAEMbIX >KUBOTHBIX H
pacteHuit», mMozenb anmummkanus «llepekpéct XpoMocoM», BiIaXKHbIE Ipenaparbl «Pa3BuUTHE HacEKOMOTO»,
«Pa3BuTHe IATYIIKKY, MUKpOTIpenapaT «Jpo3oduna» (HopMa, Mmyraniuu GOpMbI KPBUTEEB U OKPACKH TEJa).

JlaGopaTopHble M IPaKTHYeCKHe PadoThI:

JIabopatopHas padota Ne 1. «CpaBHeHuE BUIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JIabopatopHass pabota Ne 2. «OmnucaHue NPUCIIOCOOIIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO
Xapakrepa.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emule.

JloHay4dHBIE MPEACTABICHUS O 3apOKIEHUM JKU3HU. HaydHble runortesbl BO3HMKHOBEHHS XU3HU Ha
3emie: abuoreHe3 M naHcrepMmus. XUMUYECKas 3BOIOLHA. AOMOTEHHBIH CHHTE3 OPraHMYECKUX BEILECTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAJbHOE MOATBEP)KIECHUE XHMHYECKOM »dBomtouuu. HawanbHble 3Tansl
ouosornyeckoit ssomonuu. I'nnoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYP M BO3HHUKHOBEHHE
IpOTOKJIETKH. [IepBrle KileTKH 1 uX 3BOIOLHA. POPMUPOBAHNE OCHOBHBIX IPYII )KMBBIX OPTaHU3MOB.

PasButne xu3HuM Ha 3emie mo 3pam M nepuonaM. Karapxeil. Apxelickas W IPOTEPO30ICKass 3pbI.
[Taneo3olickas spa u e€ mepuobl: KeMOPUICKHI, OPAOBUKCKUHN, CUITYPUICKHM, TEBOHCKUIN, KAMEHHOYTOJIbHBIH,
MIEPMCKHI.

Me3o30iicKkas 5pa 1 €€ epruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo30licKas 9pa 1 €€ epuoIbl: aJe0reHOBbIN, HEOT€HOBBINA, aHTPOIIOI€HOBBIH.

XapaKkTepucTUKa KJIMMaTa U IreoJ0rM4ecKux npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLUHN PACTUTEIBHOTO U
KHBOTHOTO MHpa. ApoMop¢o3bl y pacTeHUH U KHUBOTHBIX. [losBIEeHHE, pacBET U BBIMUpPAHUE T'PYII KHUBBIX
OpraHu3MOB.

Cucrema OpraHMYECKOro MHpa KakK OTpaXKEHHE HBOJMIOLUMU. OCHOBHBIE CUCTEMATHUUYECKHE TPYIIIbI
OpraHU3MOB.



DBOoJIIOLMS YenoBeKa. AHTPOIIOJIOTH Kak HayKa. Pa3BuTue npeacTaBieHU O IPOUCXOKICHUH YETI0BEKa.
Metonapl u3ydeHusi aHTponoreHesa. CxoAcTBa M pa3iuuMsl YeElIOBEKa M JKUBOTHBIX. CHCTEMaTH4ecKoe
10JIO’KEHHE YEJIOBEKA.

JBwxymire cuibl (pakTopsl) aHTpornorenesa. HacnencrBenHast H3MEHYHMBOCTh U €CTECTBEHHBIH 0TOOD.
OOmiecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN TPY/la, MBIIIIJICHUE, PEUb.

OcHOBHBIE CTaJUM W BETBU DBOJIOIMH 4YEJIOBEKAa: aBCTpaIoNuTekH, YemoBek ymenbid, YenoBek
npsaMoxo i, YenoBek HeaHaepTalbCKui, UenoBek pasyMHbIA. HaxoIKkM HMCKONAaeMBIX OCTaTKOB, BpeMs
CYIIECTBOBaHUS, 00JIaCTh PACIIPOCTPAHEHHMSI, 00HEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPONEOHIHAs (€Bpa3uiicKas), HErpo-aBCTPAIOUAHAS
(3xBaTOpHAaNbHAsA), MOHIOJIOMIHAsA (A3MATCKO-aMEepUKaHCKas). UepTbl IMpPUCIIOCOOIEHHOCTH IpEACTaBUTEIEH
YeJI0BEYECKUX Pac K YCIOBUAM cylecTBoBaHUs. EquHcTBO yenoBeueckux pac. Kputuka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuipsr u cxembl: «Bo3HukHoBeHune CosHeyHOU cucteMbl», «Pa3BUTHE OPraHUYECKOTO MUPay,
«PactutenbHas knetka», <«OKuBoTHas knerka», «lIpokapumornueckas kinerka», «CoBpeMEeHHas CHCTEMa
OpraHMYecKoro Mupa», «CpaBHEHHE AHATOMUYECKHUX YE€PT CTPOCHUS YEJIOBEKA U YETIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO YeJIOoBeKay, «JlpeBHeliune Ioamy,
«/IpeBHue moan», «llepBbie COBpeMEHHBIE TN, «HeT0BEUECKUE Pachl».

Ob6opynoBanue: Mymspku «l[Ipoucxoxkaenue uenoBeka» (OIOCTBI aBCTPANONUTEKA, MUTEKAHTPOIa,
HeaHiepTaliblia, KPOMaHbOHIIA), CIIETIKH WJIM U300paKeHHsI KaAMEHHBIX OpyAU TEpBOOBITHOTO YeIoBeKa (KaMHH -
YOTMephl, pyomIa, ckpebia), TeOXpOHOIOTHYeCKas Tabauia, KouieKiusa «PopMbl COXpaHHOCTH HMCKOTAeMBbIX
KUBOTHBIX U PACTEHUI.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

[Tpaktuueckas padota Ne 1. «M3yueHne HCKOTIAEMBIX OCTAaTKOB PACTCHHM M )KUBOTHBIX B KOJIICKITHSIX).

DKCKypcHs «IBOJIONHS OPraHUIECKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHBIH W KpaeBeIueCKUM
My3ei).

Tema 3. Opranusmbl U OKpY:KaOLas cpeaa.

DKOJIOTHSl Kak HayKka. 3afadyd M pa3felibl 9KOJOTMH. MeToAbl 3KOJOTMYECKHX HCCIeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YelIOBEKa.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/AYyIlIHAS, TOYBEHHAs, BHYTPUOPraHU3MEHHas.

Okonoruueckue (akropsl. Kinaccuduxaius skogoruueckux GpakTopoB: abOMOTHYECKHE, OMOTHUECKHE U
aHTponoreHHole. JlelicTBUE 3KOIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI.

Abuotuueckue (GakTOphl: CBET, TeMIeparypa, BiakHOCTb. PoronepuoamusMm. IIpucnocobneHus
OpPraHU3MOB K JICHCTBUIO a0HOTHYECKNX (haKTOPOB. bruosornueckue puTMsl.

buoTtnueckue pakropsl. Buabl OMOTHYECKUX B3aUMOICHCTBHI: KOHKYPEHIIUS, XUIITHUYECTBO, CAMOHNO03 U
ero ¢opmbl. [lapazutusm, koomepanus, MyTyadu3M, KOMMEHCaIH3M (KBapTUPAHCTBO, HaXJIEOHHYECTBO).
AMeHcanu3M, HEWUTpanu3M. 3HaueHHe OWMOTUYECKUX B3aUMOJCHCTBHI AJsS CYIIECTBOBAHUS OPraHM3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU mNomyisinyuv. OCHOBHBIE IOKa3aTeNW MOMYJSLMUA: YHCICHHOCTD,
IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT, MUrpauus. J[MHaMHUKa YUCIEHHOCTH MOMYJSALUM U €€
perynanus.

JdeMoHcTpanum:

IToptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u  cxembl: kapta «IIpuponnsie 30HBI 3emun», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsuumn», «3aKOHOMEPHOCTH pPOCTAa YHWCIEHHOCTH MOMYISIUH HHQY30pHH-
Tyenskuy, «Ilummesbie nenm».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:
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Jlaboparopuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.

JIaGopatopHnas pabota Ne 4. «BnusHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTaeckas padota Ne 2. «[loac4€T MIOTHOCTH MOMYJISIHA PA3HBIX BUIOB PACTCHHID.

Tema 4. Coo0mecTBa U IK0JOTHYeCKHE CHCTEMBI.

CooOmiectBo opranm3mMoB — OworeHO3. CTpPyKTypbl OHOIIEHO3a: BHUJOBas, IPOCTPAHCTBEHHAS,
Tpoduueckas (numieBast). Buabi-noMmuHanTel. CBs3u B OHOIICHO3E.

Dkojorudeckue cuctemsl (3kocuctemsl). [lonstue 00 3kocucreme u ouoreorieHosze. yHKIMOHAIBHBIE
KOMIIOHEHTHI SKOCHCTEMBI: TIPOIYLEHTHI, KOHCYMEHTHI, peIyleHThl. KpyroBopoT BeliecTB M MOTOK SHEPTUH B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU KOCUCTEMBI. [lumieBsie nenu u cetu. OCHOBHBIEC MMOKa3aTeIn
AKOCUCTEMBI: OMOMacca, MPOAYKIHS. OKOJOTHUSCKUE MUPAMUIBI: TPOIAYKIHUU, YHCICHHOCTH, OMOMACCHI
CBo¥iCTBa HKOCHCTEM: YCTOMUUBOCTD, CAMOPETYISIHS, pazBuTe. CyKieccusl.

[TpupoHBIE YKOCUCTEMBI. DKOCUCTEMBI 03€p M PeK. DKOCHCTEMa XBOWHOTO WJIM IIUPOKOIMUCTBEHHOTO
neca.

AHTpPOIIOTEHHBIE IKOCUCTEMBI. ATPO3KOCHUCTEMBL. YpOosKocucTeMbl. brosornueckoe 1 X03s1iCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobOpasue kak (akTop ycroiunBoctr skocucteM. CoxpaHeHHe OMOJOTUYECKOTO Pa3HOOOpa3us
Ha 3emIe.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panutipl, cocraB u cTpykTypa Ouocdepsl. )KuBoe BeliecTso u
ero ¢ynkiuu. OcodeHHOCTH OMochephl Kak TII00ATBHON dKOCUCTeMBI. [[nHaMuyeckoe paBHOBecHe B oOpaTHas
CBs3b B Onocdepe.

KpyroBopoTsl BeliecTB W OHOTEOXMMHYECKHE ITHMKJIBI AJIEMEHTOB (yriiepoja, a3oTa). 30HAIBHOCTH
orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Omocdepe 3emiau. AHTpPONOTEHHBbIE U3MeEHEHUss B Ouocdepe. [nmodanbHbIe
9KOJIOTUYECKHUE MPOOIEMBI.

CocymiecTBoBaHu€e IpUPOIbI U YenoBedecTBa. CoxpaHeHue 6MopazHoo0pa3us Kak OCHOBA YCTOWYMBOCTH
6uocgepsl. OcHOBa palMOHATIBHOTO YIPABIEHUS MPUPOAHBIMU PECYpPCaMU U UX HCIOJb30BaHuE. JlOCTIKEeHUS
OMOJIOTHH U OXpaHa MPUPOJIBL.

JdemoncTpauuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuist u cxembl: «llumesie nenn», «buoneHos: coctaB U cTpykrypa», «lIpupoansie coobiiecTBay,
«Uemnu nutanusy, «Konoruueckas nupamuaa», «buocdepa u yenoex», « IKOCUCTEMA HIUPOKOIUCTBEHHOTO
neca», «JKocUcTeMa XBOWHOro Jyecay, «buorneno3 Bogoémay, «ArpoueHosy», «lIpumepHblie aHTPONOreHHbIE
BO3JICHCTBUSL HA TPUPOIY», «BakHellire UCTOUHUKM 3arpsi3HEHUs BO3[yXa UM TPYHTOBBIX Boi», «[louBa —
BayKHEHIIasi cocTaBisitomas ouocdepo», «Daktopsl nerpaganuu nous», «[lapaukossiit addexT», «DPaKkTopbl
pPaZMOaKTUBHOTO 3arpsi3HeHUs Ouocdeps», «OOmas crpykrypa Omocdepsr», «PacmpoctpaHeHue >KU3HU B
ouoctepe», «O30HOBBIN 3KpaH Ouochepwl», «KpyroopoT yriaepoma B Ouocdepe», «KpyroBopor azora B
IPUPOICY.

O6opynoBanue: Mozaenb-anmuiMkanus «TunuyHsle  OWONEHO3BI», Tepbapuii  «PacTuTtenbHble
coob1ecTBay, kouieknu «buonenos3y, «BpeauTenu BaKHEHIIINX CETbCKOX03IMCTBEHHBIX KYIBTYp», repOapuu
W KOJUICKIIMM DPACTEHUI W KMBOTHBIX, MPHHAJICKANINE K PA3HBIM HKOJIOTMYECKUM TpYyMIaM OJHOTO BHUA,
Kpacnas xkunura Poccuiickoit denepaiinu, n300pakeHuss OXpaHIEMbIX BUJIOB PACTEHUHN U )KUBOTHBIX.
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INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BMOJIOTMIM HA BA3OBOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUM A

Cornacho ®I'OC COO, ycraHaBIMBAIOTCA TpPeOOBAHUSA K pe3yiabTaTaM OCBOEHHS OO0Yy4arOUIUMUCS
MporpaMM CpeJHero o01Iero 0opa3oBaHus: JUMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS mpeamera «buosiorusy BBIIEICHBI CICAYIOIINE
COCTaBJISIOLIME: OCO3HaHHE OOYYAIOIMIMMHCS POCCUNCKON TIpakJaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH W CAMOOIPEAETICHUI0, HAaJM4YMe MOTHBAlMM K OOy4YEeHHIO OMOJIOTrHH,
LIeJICHANIPaBJICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKJEHUH JMYHOCTH HAa OCHOBE KIIIOUEBBIX ILIEHHOCTEH H
HUCTOPUYECKUX TPATUIUN pPa3BUTHUSI OWOJOTHYECKOTO 3HAHMS, TOTOBHOCTH M CIOCOOHOCTH OOYy4YarOIIUXCs
PYKOBOJICTBOBATHCS B CBOEU JACSITEIBHOCTH II€HHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMHU, MPUCYIIUMH CHUCTEME
OMOJIOrMYecKoro oOpa3oBaHMsl, HAJIMYHE SKOJIOIMYECKOTO IMPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LETU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3ynabTaThl OCBOECHUS NpeameTa «buosorus» IOCTUTalOTCS B €IUHCTBE y4eOHOW U
BOCIIUTATEILHON JICITEIbHOCTH B COOTBETCTBHUU C TPAJUIUOHHBIMH POCCHUCKHUMH COIMOKYJIHTYPHBIMH,
HMCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE TMpaBUJIaMU M HOPMaMu
MOBEACHHUA M CHOCOOCTBYIOT TMpolleccaM CaMOIIO3HAHMs, CAMOBOCHUTAHMS M CaMOPA3BUTHUSA, Pa3BUTUS
BHYTPEHHEH TO3UIMN JIMYHOCTH, MATPUOTHU3MA, YBAKCHHUS K 3aKOHY W TPABOTIOPSAJNIKY, YETOBEKYy Tpyaa H
CTaplieMy MOKOJIEHHUIO, B3AUMHOTO YBa)KE€HHUs, OEPEKHOT0 OTHOIICHUS K KYJbTYPHOMY HACJIEIUIO U TPATULIISIM
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanun, MpUpoae U OKPYKaroLIen cpeie.

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS Y4eOHOTO MpenmeTa «buonorus» A0MKHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh O0YYAIOIIMXCS PYKOBOJCTBOBAThCS C(POPMHUPOBAHHONW BHYTPEHHEHW MO3ULIMENH JIMYHOCTH,
CUCTEMOM IIECHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEXKACHNUN, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LEHHOCTAM POCCHIICKOro OOIIecTBa, PACUIMPEHUE >KU3HEHHOTO OMbITAa U OMbITAa JAEATEIHLHOCTH B IIpOIECcCe
pealin3alyi OCHOBHBIX HAIlPaBJICHUH BOCIIUTATEIbHON ACITEIILHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpakIaHCKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh T'PAKIAHCKONW MO3UIMM 00ydYarollerocs Kak akTHBHOTO M OTBETCTBEHHOTO 4JieHa
poccuiickoro oOIIecTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATENHOCTH MPU CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTB OMPENENSITh COOCTBEHHYIO MO3UIMIO 0 OTHOLIEHUIO K SIBJICHHUSIM COBPEMEHHOM KHU3HU U
O0OBACHATH €€;

YMEHHE YYUTHIBATh B CBOUX JACUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS JIOJEH C
pa3HBIMH YOKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMHU U COI[HAIBHBIM MOJI0KEHHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IPOIECCE COBMECTHOTO BBITIONHEHHS Y4eOHBIX, MO3HABATENbHBIX U
UCCIIEIOBATENIbCKUX 33/1a4, YBAXHUTEIHLHOTO OTHOLIEHUS K MHEHHUIO OMIOHEHTOB IMPH OOCYKIEHUH CIIOPHBIX
BOIPOCOB OHMOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:
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c(OPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW HICHTHYHOCTH, NMATPUOTH3MA, YBAKEHHUS K CBOEMY
HapOJy, 4YyBCTBA OTBETCTBEHHOCTH Iiepel PoauHOM, ropIocTy 3a CBOM Kpai, cBOXO PoauHy, CBOW S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO M MaMSATHUKAM MPUPO/IbI, JOCTHX)eHUusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OIICHUBAThH BKJIA]l POCCUUCKUX YICHBIX B CTAHOBIICHUE M Pa3BUTHE OMOJIOTUN, TOHUMAHUS
3HAYCHUSI OMOJIOTHH B IMO3HAHUY 3aKOHOB IPUPOJIBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTBA;

uJeiHas yOSKIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CYIIL0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIIUMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOpaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTENSAM, CO3aHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIUSIMU Hapo 0B Poccnu;

4) 3cTeTMYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ICTETHKY OBbITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA,
cCropTa, TpyzAa, OOIIECTBEHHBIX OTHOIICHHIA;,

MMOHUMAaHHUE YMOITMOHAIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HbIX BHUAAaX HCKYCCTBAa, CTPEMJICHHWE TMPOSBISATH KadyecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢usuyeckoro BocnUTAHMS, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS M 3MOIHOHAJIBHOIO
0J1aronmoJryyms:

MMOHUMAaHHE W pealin3alivs 3I0POBOTO M 0e30MacHOTro 00pasa KU3HHU (3J0POBOE MHUTAHKUE, COOIIOICHNE
TUTUEHUYECKUX MPAaBUI U HOpPM, COAJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DM3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMMAaHHE LIEHHOCTH MpPaBUi HWHAWBHUIYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO TMOBEACHUS B
CUTYaLMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TOCJEACTBUNA U HENPUSATHS BPEIHBIX MPUBBIUEK (YHOTpEOJICHUS AJKOTrOJisi, HAPKOTHKOB,
KypeHHS);

6) Tpy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTH K aKTUBHOU JI€ATEIHbHOCTH TEXHOJOTUYECKON U COIMAIBHOM HAMPaBICHHOCTH, CIOCOOHOCTh
MHULIMMPOBATH, IIJIAHUPOBATHh U CAMOCTOSITENIBHO BBINIOJIHATH TAKYIO AESATEIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam mpodecCHOHaIbHONW JesTeIbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIM
BBIOOD Oyaymieit npodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIaHBI,

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCE KHU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKH I1eieco00pa3Hoe OTHOIICHHE K MPHUPOJE KaK MCTOYHUKY KU3HH Ha 3emiie, OCHOBE e&
CYILECTBOBAHUS;

MIOBBIIIIEHUE YPOBHS DKOJIOTUYECKOM KYIbTYphI: MPUOOpPETEHHE OMbITa IJIAHHUPOBAHHUS MOCTYIKOB M
OIIEHKH UX BO3MOXHBIX TIOCJIEJICTBUI JIJIsl OKPY>KAIOLIEN Cpebl;

OCO3HaHHE TTI00aTHHOTO XapaKTepa dKOJOTHIECKUX POo0JIeM U MyTel uX pelieHus;
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CIOCOOHOCTH MCIOJIL30BaTh MPHOOPETaeMbIe TIPU U3YUCHUH OUOJIOTHH 3HAHUS U YMEHUS TPU PEIICHUN
mpo0ieM, CBS3aHHBIX C PAllMOHAIBHBIM IPUPOJIONOIb30BaHIEeM (COOIIOACHNE MPABWII MMOBEACHUS B MPUPOJIC,
HAINPaBJICHHBIX HA COXPAaHECHUE PaBHOBECHUS B IKOCUCTEMAX, OXPAaHY BUIOB, SKOCHCTEM, OMOC(hEPHI);

AKTUBHOE HENPUATHE JACHUCTBHUM, NPUHOCALIMX BpEd OKPYXKAKILIEH MPUPOAHON Cpeae, yMEHHUE
MIPOTHO3MPOBATh  HEOJIATONPHUATHBIE OSKOJOTUYECKHE TOCICACTBUS  MPEANPUHUMAEMBIX JICUCTBUH U
MPEeA0TBPAIIATE UX;

HaJU4he Pa3BUTOTO0 SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYphI, ONBITa ACSITEIHHOCTH
9KOJIOTUYECKOW HAINpaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS UMU B MO3HABATEIbHONM, KOMMYHUKATUBHOU U
COI[MAIIBHOM TMPAKTUKE, TOTOBHOCTH K VYYaCTHMI0 B TIPAKTUYECKOW JEATEIBHOCTH HKOJIOTHYECKOI
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 TO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu U
00I111eCTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JMAJIOTE KYJIbTYpP, COCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UYMTATENbCKOW KYJIBTYPhl KaK CPEACTBA B3aUMOJICHCTBUS MEXKIY
JIOJIbMH | TIO3HAHUS MUDPA;

MMOHUMAaHHE CHeNU(UKU OMOJIOTHMH KaK HAyKd, OCO3HAHHUS €€ poju B (OPMHUPOBAHUH PAIMOHAIBHOTO
Hay49HOTO MBIIUICHUS, CO3/IaHUH [IETTOCTHOTO MPECTABICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE TTPUPO/IBI,
YyeloBeKka W OOIecTBa, B TO3HAHWM TPHUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHWH MpoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JIJISI COBPEMEHHOM IUBUIIN3AINN: 00ECIIeYeHUsI HOBOTO YPOBHSI
Pa3BUTHUS MEIUIMHBI, CO3JaHHe MEePCIEeKTUBHBIX OMOTEXHOJOIUH, CIIOCOOHBIX pellaTh PECYpCHbIE MPOOIEMbI
pa3BUTHS YEJOBEYECTBA, MOMCKA MYyTel BBIXOJA M3 IJIO0ATBHBIX IKOJIOTUYECKHX HpoOsieM U obecredeHus
nepexo/ia K ycTOHYMBOMY pa3BUTHIO, PALIMOHAIIBHOMY HCIIOIb30BaHUIO TPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO
HOBBIX CTaHJIaPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LESIX MOBBIMIEHUS OOUIEH KyIbTYypHI,
€CTECTBEHHO-HAYYHONH TPaMOTHOCTH, KaK COCTaBHOM 4YacTU (PYHKIMOHAJILHON TI'PaMOTHOCTH OOYydaroluxcs,
dhopMupyeMoi 1pu U3y4eHUU OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJIb3yeMbIX B E€CTECTBEHHBIX HAayKax, CIOCOOHOCTH
UCI0JIb30BATh MOJyYaeMble 3HAHUS JUTsl aHaIu3a U OOBSICHEHHS SIBIICHUI OKPYXKAIOIIEr0 MUPa U POUCXOIALIUX
B HEM HM3MEHEHUM, YMEHHE JeJaTh 0OOCHOBAHHbBIC 3aKIIOUYEHHUs HAa OCHOBE HAYYHBIX ()aKTOB M MMEIOIINXCS
JAHHBIX C LENbIO MOJTYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS pelieHus mnpodieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE [IEHHOCTH HAyYHOM JI€ATE€IbHOCTH, TOTOBHOCTh OCYIIECTBJISTh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENIBHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh MU CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K aKTHUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbie pe3yiabTaThl OCBOCHUS y4eOHOTO mpeaMera «buonorusy» BKIIOYAIOT: 3HAYUMBbIE TS
(dbopMHUpOBaHUST MHUPOBO33PEHHUS OOYJAIOMIMXCS MEXKAUCHUIUIMHAPHBIE (MEXIpeIMeTHbIE) OOIeHayIHbIe
MOHSTHS, OTPAXKAOIIKE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpPA U clielu(UKY METOI0B TIO3HAHUS, UCTIOIh3yEeMbIX
B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTHS, SIBICHUE, MMPOIIECC, CUCTEMa, HAyYHbIN (haKT, MPHUHIIUIL, TUIIOTE3a,
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3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIECIOBaHUE, HAOIIOJCHUE, W3MEPEHHE, SKCHEPUMEHT U JIPYrux),
YHUBEpCcaJbHble YueOHbIE IEHCTBUS (II03HABATENIbHbIE, KOMMYHUKaTUBHBIE, PETYIATUBHBIE ), 00€CIIeUnBaIOIINE
¢dopmupoBanne (QyHKIMOHAIBHOW TPAMOTHOCTH M COIMAIBHOM KOMIETEHIMH OO0YYaloUIuXcsi, CIOCOOHOCTh
o0OyJarmuxcss  HCHOJB30BaTh  OCBOCHHBIE  MEXKIUCHMIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUSA U
YHHUBEpCaJIbHbIE yueOHbIE IEUCTBUS B I03HABATEIBHON U COLMAJIBHOM MPAKTUKE.

MeranpeqMeTHbIe pPE3YNbTaThl OCBOCHHUS IPOrpaMMBbl CpelHero oomiero oOpa3oBaHUs JOJDKHBI
OTpaxkarb:

OgyaieHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH A€l CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIEHO (DOPMYITHPOBATH U aKTYaJIHU3UPOBATh MPOOIIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

HCI0JIb30BATh NPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJIEHHS (aHalln3a, CUHTE3a, CPaBHEHMSI,
KJIacCU(pUKauy, 0000IIEeHNUs), PACKPbIBaTh CMBICT OHOJOTMYECKMX TMOHATUH (BBIIEIATh UX XapaKTepHBIE
MIPU3HAKY, YCTAHABJIUBATDH CBSI3U C IPYTMMH MOHATHIMH);

OTpENENATh LEIN MAEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM HX JOCTUKEHUS, COOTHOCHUTH
Pe3yNIbTaThl JESATENLHOCTH C TOCTABJIEHHBIMU LENSMU;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHATHS sl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTPOUTh JIOTUYECKHE pacCyXJeHHs (MHIYKTUBHBIE, JEAYKTUBHbIE, [0 AaHAJIOTHUH), BBIABIAThH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMaTPUBAEMBIX SIBIEHUSAX, (DOPMYIHNPOBATh BHIBObI U 3aKIIOUECHHUS;

MIPUMEHSTh CXeMHO-MOJIETIbHBIE CPE/ICTBA Ul MPEJICTaBICHUS CYIIECTBEHHBIX CBSI3€il M OTHOLIEHUM B
M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYMH PAa3HOIO pPOJa, BBISBICHHBIX B Pa3IMYHBIX
MH(OPMALMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH pELICHUs MNpoOJeMbl ¢ YY4ETOM aHaIM3a HUMEIOIIUXCS MAaTepUalbHBIX U
HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEJISIM, OLICHUBATH PUCKU
MIOCJICACTBUH IEATENBHOCTH;

KOOPAMHUPOBATh U BBIMOJHATh pabOTy B YCIOBUSAX PEANbHOIO, BUPTYyaIbHOIO M KOMOMHHPOBAHHOTO
B3aMMOJICICTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPH PEILIEHUH )KM3HEHHBIX IIPO0IIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HABBIKAMU Y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOM AEATENbHOCTH, HAaBBIKAMU pa3pelIeHus
po6JeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOMCKY METOIOB PEIIEHHs IPAaKTUYECKUX 3a1a4,
IIPUMEHEHUIO PA3JIMYHBIX METOIOB MIO3HAHNUS;

HCII0JIb30BATh PA3JIMYHBIE BHUJBI IEATEIBHOCTH MO IOJYYEHHIO HOBOI'O 3HAHHSA, €r0 MHTEPIPETALUH,
IpeoOpa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsIX, B TOM YUCIIE NIPH CO3JaHUU YYEOHBIX U COLMATIbHBIX
IIPOEKTOB;

(bopMuUpOBaTh Hay4YHbIN THI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOIHEH, KIIFOYEBBIMU MOHATHSIMU U
METO/IaMH;

CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/laud B 00pa3oBaTEIbHON NESITEIbHOCTH U KU3HEHHBIX
CUTYaLUsX;

BBIBIIATh NPUYMHHO-CIEJCTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3ajady, BBIIBUraTb TUIOTE3Yy €€
pELIEeHNs, HaXOAUTh apryMEHTHI Ul OKa3aTelbCTBa CBOMX YTBEP)KIEHHUH, 3a7aBaTh MapaMeTpbl U KpUTEpUU
pelIeHus;

aHAJIM3MPOBATh IOJYYECHHBIE B XOJE pELIEHUS 3aJaud pe3yibTaTbl, KPUTUYECKH OILICHMBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIH OTIBIT;,
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OCYILECTBJIATh  LIEJICHANPABJIECHHBIM IIOUCK IIEpEHOCa CPEeACTB M CHOCOOOB  JEHCTBUA B
poecCHOHANBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBbIE UJIEH, NIPEAIAraTh OPUTMHAIIbHBIE TIOJIX0/Ibl M PEIIEHUS, CTABUTh IIPOOJIEMBI U 3a]1auH,
JOTIYCKAIOIINE aJIbTEPHATUBHBIE PEIICHHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCSI B PA3JIMYHBIX HMCTOYHHMKAX WHPoOpMAMu (TEKCTe Y4EeOHOTro IMOCOOMs, Hay4dHO-
MOMYJISIPHON JIMTEpaType, OWOJIOTUYECKUX CIIOBApSAX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanu3upoBaTh MHGOPMAIUIO pa3IMYHBIX BUJOB U (GOPM MpEICTaBICHUS, KPUTHIECKH OLIEHUBATD
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dhopMyIUpOBaTh 3aMpOChl U MPUMEHSTHh PAa3IMYHbIE METOJbI MPHU TOMCKE W OTOOpE OMOJOTHYECKO i
nHpopmalry, He0OX0AUMOM /1JIsl BBIMIOHEHUSI yUeOHBIX 3a/1a4;

proopeTaTh OTIBIT MCIIOJIb30BaHUs MH(POPMALIMOHHO -KOMMYHUKAaTHBHBIX TEXHOJIOTH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUSI PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMaJbHYIO (GOpMY IMpeacTaBieHus Ouosiornyeckoil uHbopManuu
(cxembl, rpauku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

WCIO0JIb30BAaTh HAy4YHBIA f3BIK B KAa4E€CTBE CPEACTBA IMpH paboTe ¢ OMONOrHueckoil MHQpOpMaIMein:
MPUMEHATh XUMHYECKHe, (r3Mueckue W MaTeMaTU4YecKHe 3HAKU U CUMBOJIBL, (OopMyibl, abOpeBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISIHOCTH;

BJIaJIETh HAaBBIKAMU pAcClO3HABAHUS W 3alIUTHl HHGOpManuM, HHPOPMAIMOHHOW OE€30MacHOCTH
JMYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menmne:

OCYIIECTBIIATH KOMMYHUKAIIUH BO BCEX c(hepax *KU3HU, AKTUBHO y4aCTBOBATh B AMAJIOTe WU TUCKYCCUU
[0 CYyWECTBY OOCYyXJaeMoil TeMmbl (YMEHHME 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJAEHUS OTHOCHUTEJIBHO
BBITNOJIHEHUS MpeAIaracMoi 3a7ayu, yYUTbIBaTh MHTEPECHI U COTJIACOBAHHOCTb MO3ULMH IPYIUX YyYaCTHUKOB
JMajora Ui JUCKYCCHUH);

pacrio3HaBaTb HeBepOaJbHbIE CpPEICTBA OOLICHMSA, IOHMMAaTh 3HAYEHUE COLUAIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHUSI KOH(DIMKTHBIX CUTYyallUi, YMETh CMATYaTh KOHQIMKTBI U BECTH [IEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMHU CIIOCOOAMU OOLIECHUS U B3aUMOACHCTBUS, IOHUMATh HAMEPEHUs JPYrux JiroJeH,
IPOSBJISITh YBRKUTEIBHOE OTHOLIEHHE K COOECeIHUKY U B KOPpPEKTHOM (opme (opMynarpoBaTh CBOU
BO3PAKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsI C UCIOJIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

NOHMMaTh M HCIMOJIb30BaTh NPEUMYILECTBA KOMAHAHON M WHAMBUIYaJbHOW pabOThl NMpHU pelIeHUU
Onosornyeckoi mpo0ieMbl, 000CHOBBIBaTh HEOOXOAUMOCTb MIPUMEHEHMSI IPYNIOBBIX (OPM B3anMOJEHCTBUSA
IIPU pelIeHnH y4eOHOH 3a1aun;

BBIOMPATh TEMATUKy U METOJIbl COBMECTHBIX JEHCTBHM C y4€TOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJJOTO WIEHA KOJJIEKTUBA;

IIPUHUMATh LEJIH COBMECTHOM IESITEIBHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH ACUCTBHA MO €€
JOCTH)KEHHUIO: COCTABIIATh IUIAH JIEHCTBMM, pacnpeaeisaTh pojid ¢ y4€TOM MHEHMH yJacTHUKOB, 0OCYXIaTb
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa M KaXJIOr0 yJacTHUKAa KOMaHAbl B OOMMH pe3yabTaT o
pa3paboTaHHBIM KPUTEPHUSIM;
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IpeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh MJEU C MO3UIMU HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKOMN
3HAYUMOCTH;

OCYUIECTBJIATH [IO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIMYHBIX CUTYaLUsAX, IPOSIBIIATE TBOPYECTBO
1 BOOOpakeHue, ObITh HHUIIMATUBHBIM.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMM 1eHCTBUSIMH:

1) camoopranuzanus:

WCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS ISl BRISIBIICHUS MTPOOJIEM U MX PELICHHS B )KMU3HEHHBIX U YU€OHBIX
CUTYaIUsIX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKHX 3HAHWH 1IEJIEBbIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX U
IIOCTYIIKaX 110 OTHOLICHHUIO K )KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYHIECTBJIATH I103HABATEIbHYIO JESTEbHOCTb, BBISBIATH MHPOOJEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESITENbHOCTH U )KM3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJIATh IUJIaH pelIeHUs MPOOIeMBbl ¢ YIETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNlaTh OCO3HAHHBIHN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO U MPOSBICHHUIO IIUPOKOW JSPYIUIMU B pa3HbIX 00JacTSIX 3HAHUM,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCHTb KOPPEKTUBBI B JEATEIbHOCTH, OLIEHUBATH COOTBETCTBUE
PE3YJIBTAaTOB LIEISIM;

BJIAQJIeTh HAaBBIKAMHM II03HABATEIbHON peQuUIeKCHH KaK OCO3HAHMUSA COBEpIIAEMBIX JEUCTBUM U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yAbTATOB M OCHOBAHUI, MCHOJb30BATh NPUEMBI PE(ICKCUM Ul OLIEHKH
CUTYalLluH, BBIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPU aHAJIN3€E PE3YJIbTATOB JACSITEIBHOCTH;

3) npunsiTHE ceds M APYIHX:

IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JPYroro YeaoBeKa.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIC pe3yIbTaTbl OCBOCHHSA IMPOTIPaAMMBbI COO no Ouojoruu Ha 6a30BOM YPOBHEC BKIIIOYAIOT
CHCI.IPI(l)PI‘-ICCKHC JJIAA yqe6H0r0 npeamMeTa «buomorus» HAaYYHBIC 3HAHUS, YMCHHUA U CITOCOOBI JEHUCTBUH IO
OCBOCHHIO, UHTCPIPCTALIUN U Hp606pa3OBaHI/IIO 3HaHPII>i, BUIBI ACATCIIBHOCTH II0 ITOJTYUYCHUIO HOBOT'O 3HAHUA U
MMPUMCECHCHUTO 3HaHUM B Ppa3JINYHBIX yLIe6HI>IX CUTyallusX, a TAKKXC B PCAJIbHBIX KU3HCHHBIX CHUTYalUAX,
CBSI3aHHBIX ¢ OnoJsorueii. B mporpaMme NMpeaAMETHBIC PE3YIIbTAThI IIPEACTABIICHEI 110 T'OJaM 06yquI/151.

Hpe,[[MeTHLIC pPE3YJIbTaThl OCBOCHUSA yqe6H0ro npeamMeTa «buonorus» ¢ 10 knacce JOJDKHBI OTpaXXaTh:

C(l)OpMI/IpOBaHHOCTB 3HaHUM O MECTE U poiin OHOJIOTUHN B CUCTEME HAaY4YHOI'O 3HAHUA €CTCCTBCHHBIX HAYK,
B (I)OpMHpOBaHI/II/I COBpCMeHHOﬁ CCTCCTBGHHO-HaquOﬁ KapTUHBI MUpa U HAYYHOT'O MUPOBO33pPCHHA, O BKIIAJC
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POCCUICKHX U 3apyOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON IPAMOTHOCTH YeJIOBEKa
JUISl peLIeHUs KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COACPIKAHHE OWOJIOTUYCCKUX TEPMHHOB W TOHSTHIA: JKU3Hb, KIETKA, OPraHH3M,
MeTa0o0su3M (0OMEH BEIIECTB U MPEBPALICHUE YHEPTHH ), TOMEOCTa3 (CaMOPEryJIsius), ypOBHEBAsE OpraHU3aIHsI
KUBBIX CICTEM, CAMOBOCIIPOU3BEICHUE (PEPOIYKIIMSI), HACIECTBEHHOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHHE U3Jaratb OMOJOTHYECKHE TEOPUH (KJIETOUHAs, XPOMOCOMHAs!, MyTal[MOHHAs, LIEHTpaIbHas J0rMa
MOJIeKyNsipHO Ouonoruu), 3akonbl (I. Menpena, T. Moprana, H. 1. BaBunoBa) u yuenus (o ueHrpax
MHOT000pa3usi W NPOUCXOXKJEHUs KylIbTypHbIX pacteHuit H. . BaBuioBa), ompenensiTh TpaHHUIBI HUX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIIOJICHUE U OTIMCAHKE KUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHUH, OpraHu3alys U MpoBeJeHHEe OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIBI)KEHUE THIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTH MEXAY HCCIEAYyEMbIMU BEIMYMHAMH, OOBSICHEHHME IIOJIyYEHHBIX pE3yJbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX MMOHSTHI, TEOPUNA U 3aKOHOB, YMEHHUE JIeNIaTh BBIBOJBI HA OCHOBAHUU TOTYYEHHBIX
pe3yJIbTaTOB;

YMEHHUE BBIICTSATh CYIIECTBEHHBIE MMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OTHOKICTOYHBIX
Y MHOTOKJIETOUHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAILlEHUs] SHEPTUU B KIIETKE,
(dboTOCHHTE3a, MIACTUYECKOTO U SHEPreTUYecKoro oOMeHa, XeMOCHUHTE3a, MUTO3a, Me03a, OIIOJOTBOPEHUS,
Pa3MHOKEHHUSI, UHAUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yMEHUE TIPUMEHATH MOJTYICHHBIC 3HAHUS I OOBSICHEHHUS! OMOJOTUYECKUX MPOIIECCOB M SIBJICHUM, IS
MPUHATHS MPAKTUYECKUX DPEIIeHUN B TMOBCETHEBHOW XH3HU C IIENbI0 oOecnedyeHrs Oe30MacHOCTH CBOETrO
3I0POBbSI U 3/I0pPOBbS OKPYKAIOIIMX JItOJIeH, COONIOJEHHS HOPM TpPaMOTHOTO TMOBEJIEHUS B OKpY’Karolei
MPUPOJHON cpele, NOHUMaHUWE HEOOXOAMMOCTH HCIONb30BaHUS JOCTHKEHUN COBPEMEHHOW OHMONOTHH U
OMOTEXHOJOTHH I palliOHaIbHOTO MPUPOIOTIONH30BAHUS;

YMEHHE pelaTh JJIEMEHTapHble T'€HETUYECKHE 3aJayd Ha MOHO- M JAUTMOpPUIHOE CKpElIMBaHHE,
CIICTVICHHOE HACJIeJOBAaHUE, COCTaBIATh CXE€Mbl MOHOTHOPUAHOTO CKpellMBaHUSA MJIs NpeicKa3zaHus
HaCJIeIOBaHUS MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJHATh JITAOOpaTOpHbIE U MpPaKTUYECKUE paboThl, cOONIONaTh MpaBuia Mpu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh U HHTEPHPETUPOBATH MHGOPMAIUIO OHOJIOTHYECKOTO COJIepKaHus,
BKJIIOUYAIOUTYIO [ICEB/IOHAYYHBIE 3HAHUS U3 Pa3IMYHbIX HICTOYHUKOB (CpPEICTBA MacCOBOM MH(OpMAaIIUK, HAYYHO -
MOMYJISIPHbIE MaTepuaibl), ITHYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBAaHUM B OWOJIOTUM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE NMHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOIOrHYECKYIO
MH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapaTr OHOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 11 Knacce NOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4YHOTO 3HAHUS €CTECTBEHHBIX HaYK,
B (hopMHpOBaHHH COBPEMEHHOI €CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKIIAJC
POCCHICKHX U 3apYOEKHBIX YUEHBIX-OMO0JIOTOB B Pa3BUTHE OMOJIOTHH, (DYHKIIMOHATLHOM TPAMOTHOCTH YETIOBEKA
JUIS pellieHus KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEpkKaHHe OMOIOTHUYECKUX TEPMHUHOB M TOHSATHI: BUM, MOMYISIHS, TeHOPOHT,
ABOJIIOIMS, JABIKYIIME CUJIBI ((DaKTOPBI) IBOJIOLMHU, MPHCIOCOOICHHOCTh OPraHU3MOB, BUA000pa3oBaHUE,
AKOJIOTHYecKUe (PaKTOPbI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PeIyLIEHThI, eI MTUTaHUS, YKOJIOTUYECKas
nupamuia, buoreoreHos, ornocdepa;

yYMEHHE U3JIarath OMoJIoTUYecKue Teopuu (dBoonnoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPHS
SBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblimieBoro cxonactBa K. M. Bbapa, depemoBaHusi TJIaBHBIX
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HanpasieHudd u myreit sBomonuu A. H. CesepuoBa, yuenus o 6mochepe B. . BepHaackoro), onpenenstsh
I'PaHUIIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIJICTh METOIaMH Hay4YHOTO MMO3HAHMS B OMOJIOIMH: HAOIIOACHUE U ONMCAHNE KHUBBIX CUCTEM,
MPOIIECCOB U ABJICHUN, OPraHU3alMsl U MPOBEICHHE OMOJIOTHYECKOTO SKCIEPUMEHTA, BBIBIKEHUE THUIIOTE3HI,
BBISIBJICHHE 3aBHCHMOCTH MEXIY HCCIEIyeMbIMH BEIHYMHAMH, OOBSICHEHHE TIIOJYYCHHBIX pPE3yJIbTaTOB,
WCTIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUI U 3aKOHOB, YMEHHUE JIENIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX
pe3yiIbTaTOB;

YMEHHUE BBIJIEIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJIOTHYECKHX OOBEKTOB: BHJIOB, MO,
MPOIYIIEHTOB, KOHCYMEHTOB, pEIYyLEHTOB, OWOTeOLEHO30B M OSKOCHCTEM, OCOOCHHOCTH IPOIECCOB:
HACJIEJICTBEHHOW M3MEHYNBOCTH, €CTECTBEHHOTO 0TOOPa, BU000Pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB,
TEUCTBUST DKOJIOTHYECKHX (PAKTOPOB HA OPraHM3MEI, MEPEHOCa BEIIECTB M MOTOKA SHEPTHH B DKOCHUCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHUH B DKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpPOTA BEHIECTB M OMOTEOXMMHUYECKHX
IUKJIOB B Ouocdepe;

YMEHHE PUMEHSTH TIOJTy4YeHHbIE 3HAHUS Il OOBSICHEHHS OMOJIOTHUYECKUX IPOIIECCOB U SIBICHUM, /IS
MPUHATUS TPAKTHYECKUX DPEHICHWH B TOBCEIHEBHOW JKM3HU C MENbI0 OOecredeHnss OE30MacHOCTH CBOETO
3I0OPOBBSI U 3JI0POBBSI OKPYKAIOMIMX JFOJCH, COONIOCHHS HOPM TPAaMOTHOTO TIOBEJICHHS B OKpYXKAroliei
MPUPOJHON cpefie, TIOHMMaHue HEOOXOJUMOCTH HWCIOJb30BAHUS JIOCTIKEHUH COBPEMEHHOW OWOJIOTHH JUTS
PaMOHAIFHOTO PUPOIOTIOIB30BAHNS;

YMEHHE pemaTh JJIEMEHTapHbIe OWOJIOTUYECKHE 3allaud, COCTaBJSTh CXEMBI IMEPEHOCa BEUIECTB H
SHEpPruM B dKocucTeMax (Lenu MUTaHus);

yYMEHHE BBIMOJHATH JTAOOpATOpHbIE U TMpaKkTU4YecKhue paboThl, cOOMIOAaTh MpaBuia NMpU padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OLIEHWBATh M HHTEPHPETUPOBATH MHGOPMAIUI0 OHOJIOTHYECKOTO COJEpKaHus,
BKJIIOUAIONUTYIO [ICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CpeCTBa MacCOBOM MH(pOpMaLIUU, HAYYHO -
MOMYJISIPHbIE  MaTepualbl), paccMaTpuUBaTh TIJIOOANbHBIE HKOJOTHYECKHE MpoOIeMbl COBPEMEHHOCTH,
(hopMuUpPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO ITO3UITHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE INHUCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas OHOJOTrHYECKYIO
nH(OPMALIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIB30BaTh MOHATUHHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumenoBanue (mudposbIe)
o/ pa3ie/ioB M TeM Beero Konrpoububie | IIpakTHyeckue oBpazoBaTeNBHbIC
NPorpamMmbl padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 bronoris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBble cucTEMBI U 1 bu6mmoreka [{OK
UX OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMUYECKU COCTaB 3 1 bubmmoreka [{OK
U CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKuznenesTeabHOCTh 6 1 bubmmoreka [{OK
KJICTKH https://m.edsoo.ru/7f41c292
PasmHOXeHue u
5 WHIMBHIyAJIbHOE 5 1 bu6mmoreka [IOK
pa3BUTHE https://m.edsoo.ru/7f41c292
OpraHU3MOB
H TBEHHOCTh
6 n 1Z§f§qnzocf: 8 1.5 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OPraHu3MoOB
Cenexuusa
7 OpraHWU3MOB. 3 bubnuorexa [JOK
OCHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
bu6mmoreka [JOK
8 Peseparoe Bpenst L L https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO
YACOB I10 34 2 4
[TPOTPAMME
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11 KJIACC

KoaundyecTBO YacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3ie/ioB U TEM Konrpoasneie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NnporpamMmMbl padoTsI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS 9 1 bubnuotexa [JOK
OHOJIOTHSs https://m.edsoo.ru/7f41cc74
B
2 ;331:;?;};0;::;“ 10 1 0.5 brbmorexa OK
P ' https://m.edsoo.ru/7f41cc74
Ha 3eMire
@)
3 OfraHI::OMB;: 5 1 bu6mmoreka [IOK
pyRatom https://m.edsoo.ru/7f41cc74
cpena
Coo0
4 31:)0(310?;01?:;?; 9 Bubnuorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6moreka [IOK
5 P 1 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 2 2.5
ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus. Ob6mas 6uonorus, 10 knace/ CuBornazos B.U., Aragonosa U.b., 3axaposa E.T., OGmecTtBo ¢
OTpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkunonepHoe obmecTtBo «M3narensctBo «IIpocBemenue»
* buonorus. O6mas 6uosorus, 11 knace/ Cuornazos B.U., Aradonosa U.b., 3axaposa E.T., ObmiectBo ¢
OTpaHMYEHHOU OTBETCTBEHHOCTHIO «/IPODAx»; AkinonepHoe oduiectBo «M3narensbctBo «lIpocsemenne»
* buosorus, 11 xknacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pex. [Taceunuka

B.B., Akunonepnoe o6mectso «M3natenbcrBo «lIpocsemienne»

METOINYECKHE MATEPHAJIBI IJISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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