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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmsbl MO OMOJOTUH TEOPETUUYECKYIO OCHOBY ISl OTIpeie-
JIEHUS TOJXO0JI0B K (POPMHPOBAHUIO COAEp:KaHUsI ydyeOHoro mpenmera «buosorus
coctaBmin: KoHuentyaidbHbie monoxkeHuss GI'OC COO o B3auMo00OyCIOBICEHHOCTH
Heseu, colep)kaHusi, pe3yibTaTtoB OOy4eHHs] U TPEOOBaHUI K YpOBHIO MOATOTOBKH
BBIITYCKHUKOB, ITOJIOKEHUS 00 OOmMX IeisIX M MPUHIUIAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CUCTEMBI cpefHero oodiero oopasonanust B Poccutickoit ®e-
JIEpalliy, a TaKKe TOJOKEeHUsI 0 crienuduke OMoIoTHH, €€ 3HAYCHUU B TIO3HAHUH KU -
BOUM MpUpoJibl U 00€CIeueHnr CYIIECTBOBAHUS 4esoBeueckoro oodmiecta. CoriacHo
Ha3BaHHBIM ITOJIOKCHUSIM, OIIPEIeIICHbI OCHOBHBIE (DYHKIIMH IPOTPAMMBI TI0 OMOJIOTHH
U €€ CTPYKTypa.

[Iporpamma no OGuosorun Ja€T MpeacTaBiICHUE O IEsX, 00 oOiel cTpareruu
oOy4eHHsi, BOCIIUTAHUS U PAa3BUTHA OOyYarOUIUXCsl CPEACTBAMU Yy4eOHOTO mpeameTa
«buonorus», onpenenser o0sA3aTeNIbHOE MPEAMETHOE COAEpPNKAHUE, €ro CTPYKTYpY,
pacnpeneseHue o pa3fesiaM U TeMaM, peKOMEHIyEMYI0 MOCIeA0BaTeIbHOCTh U3yye-
HUsl y4eOHOTro Marepuaia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKH 00pa30BaTeNIbHOTO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yYarouXcsl.

B mporpamme mo OuoIOTHH Tak)Ke YYMTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00ydeHus: B (hopMupo-
BaHUU OCHOBHBIX BUJIOB y4€OHO-TIO3HABATEIHHOU JEATEIHLHOCTH/YUEOHBIX JAEHUCTBUI
00y4Jaronuxcst Mo OCBOCHHUIO COIePKaHUsI OMOJIOTUYECKOT0 00pa30BaHMsl.

B mporpamme mo Ouosiorun (10-11 kiaccel, 6a30BbIil ypOBEHb) peaan3oBaH
MPUHIIMI IPEEMCTBEHHOCTU B M3y4Y€HUU OMOJIOTHH, Ojlarofapsi 4eMy B HeUl mpocmar-
pUBaeTCAd HANpPaBICHHOCTh HA pa3BUTUE 3HAHUM, CBSI3aHHBIX C (OPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IIEHHOCTHBIX OpPHUEHTAIMH JUYHOCTU, DKO-
JIOTUYECKOTO MBIIIUICHUS, TIPEACTABICHUM O 3J0POBOM 00pa3e KU3HU U OEPEKHBIM OT-
HOILIEHHEM K OKpy:Karouieil npupoaHou cpene. [loatomy Hapsany ¢ udyuyeHueM ooiie-
OMOJIOTUYECKUX TEOPUiA, a TAK)KE 3HAHUN O CTPOCHUHU >KUBBIX CUCTEM PA3HOTO paHTa U
CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HHUX IPOIIECCOB B MpOrpaMMe MO OUOJIOTHH
yAEJICHO BHUMAHHE MCIOJIb30BAaHUIO MTOTYUYCHHBIX 3HAHUH B ITOBCEIHEBHOM KU3HU JJIS
pelieHrs NPUKIAJHBIX 3a]1a4, B TOM 4YHUCie: TPOPUIaKTUKU HACIEACTBEHHBIX 3a00Jie-
BaHU YEJIOBEKA, MEIUKO-TEHETUIECKOTO KOHCYJIBTUPOBAHUS, 0OOCHOBAHHMS IKOJIOTHU-
YECKU 1IeTIeCO00pa3HOro MOBEACHUS B OKPY’KAIOIIEH NPUPOTHON cpele, aHaIu3a
BIIMSIHUS XO3SMCTBEHHOMU JICSTEILHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYC-
CTBEHHBIX KOCUCTEM. YCHUJICHHUE BHUMAHHUS K MPUKIAJHOM HAMpPaBICHHOCTH y4eOl-
HOTO mpeaMera «buomorus» MpoaIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHSI YCIOBHUI
JUTSL pelIeHUs] OTHOM U3 aKTyaJbHBIX 3a/lay IIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus,
KOTOpas mpemnojaractT GopMupoBaHue y o0yqaroluxcs CIoCOOHOCTH aanTHPOBATh-
Csl K U3BMEHEHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpAa.



buonorus Ha ypoBHE cpeaHero odiiero o0pa3zoBaHus 3aHUMAET BaAXKHOE MECTO.
Ona oGecneunBaeT (HOPMHUPOBaHHE Yy OOYUYaAIOIMIUXCS TPEACTaBICHUN O Hay4yHOU
KapTUHE MUpPa, pacupsaeT U 00001IaeT 3HaHUS 0 )KUBOU MPUPOJIS, €€ OTINIUTEIHHBIX
pu3HaKaxX — YPOBHEBOW OpTraHU3AIMK W ABOJIOIUHU, CO3MAaET YCIOBUS JUISI: TIO3HAHUS
3aKOHOB >KMBOW MPUPOIbI, GOpMHUPOBAHUS (PYHKIIMOHAIIBHON TPaMOTHOCTH, HABBIKOB
3I0pOBOI0 U 0€30macHOro o0pas3a KU3HU, IKOJIOTHUYECKOTO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOH IIPUPOJIC U YEITOBEKY.

Bonbmoe 3HavueHWEe OMONIOTHS MMEET TaKKe ISl PEIICHHsS] BOCIUTATECIBHBIX U
Pa3BUBAIOIIMX 3a/1ay CPEAHETO 00IIero o0pa3oBaHus, CONUATU3ANNA O0yJArOIIHXCA.
N3yuenue Ouonoruu obecrieunBaeT yCcioBUs it GOPMUPOBAHUS MHTEIEKTYalbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET WHTErpalud OMOJIOTHYCCKUX 3HAHWKA C TPEICTABICHUSIMH U3 JPYTHUX
y4eOHBIX TPEIMETOB, B YaCTHOCTH, (hu3mku, XxuMuu u Teorpaduu. HazpanHwie mo-
JIO’KEHHUA O MpeJHaA3HaYeHUN y4eOHOro npeamMera « buogorus» cocTaBuiIn OCHOBY ISt
OTIpeICIICHHS TIOJIX0/I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TO COJICPIKAHMS, MPECTaB-
JICHHOTO B TIPOTpaMMe 110 OMOJIOTHH.

Ot60p coxepkanusa yueOHoro mpenamera «buomorus» Ha 6a30BOM ypOBHE OCY-
MIECTBJIEH C MO3UIUU KYyJIbTypOCOOOPA3HOTO IMOJX0Ja, B COOTBETCTBUU C KOTOPHIM
oOydJaromiecs: JOJDKHBI OCBOWTH 3HAHWUS M YMCHHsI, 3HAYMMBIC I (POPMUPOBAHUS
o0IIel KyabTyphl, OMPEACIISIONINE aICKBATHOE TIOBEJICHUE YEJIOBEKa B OKPYKArOIIEeH
IPUPOAHON cpejie, BOCTpEOOBAaHHBIE B MOBCEAHEBHOM >KM3HU W MPAKTUYECKOW Jesi-
TenbHOCTH. Oc000€ MECTO B ATOM CUCTEME 3HAHHMM 3aHUMAIOT JIEMEHTHI COACPKaAHNUS,
KOTOpBIE CITy’)KaT OCHOBOW 1Jii (DOPMHUpPOBAaHMS TIPEACTABICHUNA O COBPEMEHHOMU
€CTECTBEHHO-HAYYHOUN KapTHUHE MUPA U IICHHOCTHBIX OPUEHTANMIX JTHIHOCTH, CITOCO0-
CTBYIOIIMX I'yMaHH3aIlud OMOJIOTHYECKOro 00pa3oBaHusI.

CTpyKTypUpOBaHUE COJEpKaHMsl y4eOHOro marepualia B MporpaMme Mo Ouo-
JIOTUU OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHHSI 3HAHUHA 00 OTIMUUTETHHBIX
O0COOEHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHM3aIlMU M SBOJIIONUA. B coOT-
BETCTBUM C ITHM B CTPYKType y4deOHOro mpemmera «buojorus» BBIJCIEHBI CIEHy-
IOIMEe CcojiepKaTebHble JUHUK: «buonorus kak Hayka. MeTolbl Hay4HOro TO3HAa-
Hus», «Knetka kak Ouosormdeckass cucrema», «OpraHu3M Kak OWOJIOTHMYECKas CH-
ctemay, «CrucremMa 1 MHOTOOOpa3ne OPraHUYECKOTO MUPay, « IBOIOIUS KUBOM MpH-
OB, « IKOCUCTEMBI U TIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenps u3ydenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJIe-
HUE 00yJaroNTUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKITMOHAILHON OpraHU3alliy KUBBIX
CHUCTEM pa3HOTO paHTa W TPHOOPETCHHE YMEHWU WCIOJb30BaTh 3TH 3HAHUS IS
IPAMOTHBIX JI€UCTBUUA B OTHOIIEHUU OOBEKTOB KUBOW MPUPOJbI U PEUICHUS pa3anud-
HBIX KU3HEHHBIX MPOOJIEM.



JlocTiokeHre 1enu u3ydeHus: ydeOHoro mpeamera «buomorus» Ha 06a3zoBOM
yYpOBHE 00€CIeurnBaeTCs pEeIIEHUEM CIIEYIONNX 3aa4:

OCBOEHHE O0YUYaIOIIUMHUCS CUCTEMbI 3HAHUI O OMOJIOTUYECKUX TEOPHUAX, YUCHU -
SIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpaBWIIaX, CIyXaldX OCHOBOWU IS
dbopMHUpOBaHUS MPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHPA, O METOJax
HAY4YHOT'O MO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKMBBIX CHUCTEM pa3-
HOTO YPOBHS OpTaHU3AIIMH, BBIJAIONINXCS OTKPBITUSAX M COBPEMEHHBIX MCCIICIOBAHUSIX
B OMOJIOTHH;

dbopmupoBaHre y 00ydarOImMXCsl MO3HABATEIbHBIX, HHTEIUICKTyJIbHBIX U TBOP-
YECKUX CIIOCOOHOCTEH B MpoIecce aHaIn3a JaHHBIX O MyTAX Pa3BUTHSA B OMOJIOTUU Ha-
YYHBIX B3TJIAJIOB, MJICH W TOJIXOJOB K HM3YyYCHHUIO JKUBBIX CHCTEM pPAa3HOTO YPOBHS
OpraHu3alluy;

CTaHOBJICHHE y OOydaromuxcs oOmeld KynbTypbl, (YHKIIMOHATBHOW TPaMOTHO-
CTH, Pa3BUTHE YMEHUU OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIEro MUpPa KUBOK
IPUPOBI HA OCHOBAHHWY 3HAHWH U OIIBITA, TIOJYYCHHBIX ITPU U3YYCHUH OMOJIOTHH;

dbopmupoBaHre y oOy4aromuxcs yYMEHUNW WUIIOCTPUPOBATh 3HAYEHUE OHOJIOTH -
YECKUX 3HAHUW B MPAKTHUYECKOW ACSATEIBHOCTH YENIOBEKA, PAa3BUTUU COBPEMEHHBIX
MEIUIMHCKUX TEXHOJOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOSKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM KHUBOM TIPH-
POJbl, HEOOXOIUMOCTH OEpPEKHOTO OTHOIIECHUS K HEW, COONIIOJIEHUS ITUUECKUX HOPM
Y MPOBEJICHUU OMOJIOTUYECKUX MCCIICIOBAHUN;

OCO3HAaHME IEHHOCTH OMOJIOTMYECKUX 3HAHUMN JIJISl TIOBBIIIICHUS] YPOBHSI DKOJIOTH -
YECKOU KYJIbTYPHI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHMI B IOBCEIHEBHOW >KM3HU IS
OLICHKHU MOCJIEJACTBUM CBOEU JIEATEIBHOCTH MO OTHOIICHHUIO K OKPYXAaoIIEeW Cpele,
COOCTBEHHOMY 3JIOPOBBIO, 00OCHOBAaHKE U COOJIIOICHIE Mep PO UIaKTUKN 3a001eBa-
HUM.

B cucreme cpennero oOmero odpazoBanus «buonorusy, uzydaemas Ha 0a30BOM
YpOBHE, SIBIIAECTCA 00S3aTE€IbHBIM YUE€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB TPE-
MeTHOM 00acTu «EcTecTBEeHHO-HAYUYHBIE PEIMETH.

Jlst u3yueHust OMoJoruu Ha 6a30BOM YPOBHE Cpe/Hero o01iero oopa3oBaHus OT-
BojuTcs 68 dacoB: B 10 kinacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4yac B HEJIETIO).



COIAEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorus xkak Hayka. CBsizb OMOJIOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBCHHBIMU HayKamH, (uimocodueit, ITHKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B popMupoBaHHM COBPEMEHHON Hay4yHOW KapTuHbl mupa. Cu-
cTemMa OMOJIOTUYECKUX HaYK.

MeTo/pl TO3HAHUS KUBOUW IPUPOIbI (HAOII0ICHHUE, SKCTIEPUMEHT, ONMCAHMUE,
U3MepeHne, KiaccuuKaius, MOJCIUPOBAHUE, CTATUCTHUYECKas oOpaboTKa aH-
HBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

TaOmuiel 1 cxeMbl: «MeToAbI O3HAHUS JKHUBOU TIPHPOIBIY.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

[IpakTuueckass padora Ne 1. «Mcnonp3oBaHuE pa3WYHBIX METOJIOB IpU
M3YYECHUHN OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3aAnNMsL.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aliid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISIUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OUOTre0leHOTHYECKU ), OnochepHBbIi.

JdeMoHCcTpanuu:

Tabnuiel 1 cxeMbl: « OCHOBHBIE MPU3HAKU XKU3HW», « YPOBHU OpraHU3aIUU
KUBOU IPUPOIBDY.

O6opynoBanue: mojenb MoJiekyibl JIHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIeMEeHThL. Bosia 1 MuHEpaibHbIE BELIECTBA.

@yHKIMHU BOJABI U MUHEPAJIBHBIX BEIIECTB B KieTke. [loanepxanne ocMOTH-
yeckoro Oasnanca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbI O€JIKOBON MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U UYETBEP-
TUYHAsI CTPYKTypa). XUMHUUECKHE CBOICTBa OeykoB. buosormdyeckue (yHKIUU
OEJIKOB.



®depMmeHTHl — OHOJOrHUeckue Katanuzatopbl. CTpoeHue (pepMeHTa: aKTUB-
HBIA TIeHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. Butamunbl. OTianums
(epMEHTOB OT HEOPraHUYECKUX KATaIUu3aTOPOB.

VYrneBoabl: MOHOCAaxXapuIsl (TI0K03a, pubo3a U Je30KCupud03a), Aucaxapu-
Ibl (caxapo3sa, JIAKT03a) U MoJiucaxapubl (Kpaxmall, TIIMKOTeH, 1eJUI0103a). bruo-
Joruyeckre QyHKIMH YTIIEBOIOB.

Jlumuael: Tpurnuiepuasl, Gochorunuabl, crepouabl. [ uapodunbHO-TUI-
podobHBIe cBoMicTBa. bronornueckue pynkiuu aunuaoB. CpaBHEHUE YTIIEBOJIOB,
OEJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUU.

Hyxneunossie kucnotsl: JIHK u PHK. Hykineotnasl — MOHOMEpBI HYKJIEUHO-
BbIX kuciot. Crpoenne u pyukiuu JHK. Crpoenne u pynkiuun PHK. Buast PHK.
AT®: ctpoenuie 1 GyHKIUH.

Hwuronorus — Hayka o kierke. Knerounas teopust — npuMep B3anMOAEUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHWUU. METO/Ibl U3yUYEeHUSI KIETKH.

Krnerka xak nenocrHas xuBas cuctema. OOmiye nNpu3HaKu KJIETOK: 3aMKHY-
Tasg HapyxHas memOpana, monekyinsl JJHK kak renernueckuii anmapar, cuctema
cUHTEe3a OenKa.

Tunsl KIeToK: 3yKapuoTHUeckas u rnmpokapruoruyeckas. OcoOEHHOCTH CTpoe-
HUS TpoKapuoTHieckoil kietku. Kierounast crenka 6akrepuii. CTpoeHue sykapu-
OTHYECKOW KJIETKU. OCHOBHBIE OTIMYMS PACTUTENIHOW, dXUBOTHOM M TpUOHOM
KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiicTBa U pyHkiuu. LluTonnazma u eé
opranouisl. OnHoMeMOpanHbie opranouisl kietku: IIIC, annapar ['onpmxu, nu-
30COMBI. []omyaBTOHOMHBIE OpraHOMABI KIETKA: MUTOXOHIAPHUH, TuiacTuisl. [Ipounc-
XOXKJIEHUE MUTOXOHJIpUH U Tutactua. Buasl miactua. HemeMOpanHble OopraHou/IbI
KJIETKH: PUOOCOMBI, KJIETOYHBI LEHTP, UEHTPUOJIU, PECHUYKU, KIYyTHKH.
QyHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel: «PacrpeneneHue XuMHYECKUX JJIEMEHTOB B HEKMBOM IIPUPO-
ne», «Pacipenenenre XUMUYECKUX 3JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabnauusl u cxemsl: «llepuonnyeckass TabauIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbI



AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue apa KIeTKn», « YTIIEBOIAbDY, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME I IPOBEICHUS
HAOIOACHUH, U3MEPEHUI, IKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, JKU-
BOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlabopatopHast pabota Ne 2. «3ydeHne cTpoeHUs KIETOK PACTEHUH, KUBOT-
HBIX U OaKTepHil MojJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u UX omuca-
HUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JTUCCUMWISIITUS (SHEPTETUYECKUIT 0OMEH) — JIB€ CTOPOHBI €MHOTO MpoIlecca MeTa-
Oonuszma. Poib 3aKOHOB COXpaHEHUs BEIIECTB M SHEPTrUUM B MOHUMAHUU METa-
6omm3Mma.

Tunsl oOMeHa BemecTB: aBTOTpODHBINA U reTepoTpodHbIid. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeToBas U TeMHOBas (pa3bl porocuHTe3a. Peakuun potocun-
Te3a. DPpheKkTUBHOCTh GOTOCHMHTE3a. 3HaUYCeHHE (HDOTOCHUHTE3a ISl KU3HM Ha 3eM-
ne. Bnusinue yciaoBuil cpenbl Ha OTOCHHTE3 M CITOCOOBI TTOBBIIIEHUS €70 MPOIYK-
TUBHOCTH Y KYJIbTYPHBIX PaCTCHHUIA.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KiieTke. Paciernienue BemecTs, BblIeIEHUE U aK-
KyMYJIMPOBAaHUE SHEPIUM B KIIETKE. DTalbl S3HEPreTUHYeckoro oomena. I mukonus.
bpoxxenne u ero Buibl. KucCIOpogHOE OKHCIIEHHE, WIH KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunupoBanue. IPHEKTUBHOCTh FHEPTETHUECKOTO OOMEHA.

Peakniun matpuuHoro cunresa. I'enetnueckas nadopmanus u JJHK. Peann-
3aIusl TeHeTUYeCKOoW MHGOpMallUM B KJIeTKe. ['eHeTHUeCKnuid KO U €ro CBOMCTBA.
Tpanckpunuuss — Marpuusblid cuHTe3 PHK. Tpancasiuus — OuocuHTe3 Oelika.
Oranbl Tpancaauun. KonupoBanue amMmuHOKHUCTOT. Ponb pubocom B OuocuHTE3E
Oenka.

Hekierounsie ¢popMbl ku3HU — BUpYChl. cTopus otkpbiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUSI U KM3HEHHOTO IMKIIAa BUPYCOB. bakte-
puodaru. bone3snu pacTteHuii, >KMBOTHBIX W YEJIOBEKA, BHI3BIBAEMBIE BHUPYCAMHU.
Bupyc ummynonedpunura yenoseka (BHUY) — BozOyaurens CIIWla. OGpartHas



TPAHCKPUMIUS, peBepTaza u unterpasa. [Ipodpunaktuka pacnpocTpaHeHus: BUPYC-
HBIX 3200JIEBaHUI.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudecknii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JITHK,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anunkanun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccol, mpoTtekatomue B uutepdase. Permkanus — peakius MaTpUYHOTO CHUH-
te3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0oOp — KapuoTuil. Jurionn-
HBII U TalIONIHBIA XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. LluTosornyeckue ocHO-
BbI Pa3MHOKEHUS U UHAUBUAYAIBHOTIO Pa3BUTHUSI OPraHU3MOB.

Henenue kietkn — muto3. Craguu muto3a. [Ipomecchl, mpoucxonsume Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOTMYECKUI CMBICII MUTO34.

[Iporpammupyemasi ruO€Ib KIETKU — allONTO3.

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: O€CIoyioe U MoJioBoe. Buasl Gecronoro
Pa3MHOXEHUS: JIeJIeHUE HaIBOE, TOYKOBAHUE OJIHO- K MHOTOKJIETOYHBIX, CIOPOO00O-
pa3oBaHUE, BErE€TATUBHOE pPa3MHOXEHHE. VICKyCCTBEHHOE KIOHMPOBAHUE Opra-
HHU3MOB, €r0 3HAYCHUE ISl CEJICKIINH.

[TooBoe pa3MHOKEHHE, €T0 OTINYUS OT OECIIOIOTO.

Meito3. Ctaguu meiiosa. [Ipoueccel, mpoucxoasime Ha ctaausx meiosa. Io-
BEJICHHE XpOMOCOM B Mero3e. KpoccuHnrosep. buosiornueckuii CMbICI U 3HAYEHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHuUs MOJIOBBIX KIETOK y KUBOTHBIX. [1oo-
BbIC JKeJIe3bl: CEMEHHUKU U SMYHUKUA. OOpa3oBaHuE U Pa3BUTHE MOJIOBBIX KIETOK —
ramer (crepmaTo30ujl, SUIEKIeTKa) — crepMaTorene3 u oBoreHes. Oco0eHHOCTH
CTPOCHMS SULEKIETOK U criepMaro3onaoB. Omnonorsopenue. [laprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). DMOpUOHAIBHOE pa3BUTHE (M-
Opuorenes). JTarnbl SMOPUOHAIBHOTO PAa3BUTHUS Y MTO3BOHOYHBIX KUBOTHBIX: JPOO-
JIEHUE, TacTpyJIsLus, opranorenes. [loctamOpronanbHoe pa3BuThe. THUIIBI TOCTIM-
OpUOHAJIBHOTO Pa3BUTHUSI: MPSIMOE, HEMpsIMOE (JTUYMHOYHOE). BiusHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHU, CTAINU Pa3BUTHS.



JdeMoHCTpanuu:

Tabmuupr u cxembl: «DOpMbl Pa3MHOXKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOKEHUE pacTe-
HUui», «Jlenenne knetku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Knerounsii mukny», «Permkanus JHK», «Mwutosy, «Menosy,
«IIpsimoe u Henpsimoe pa3zBUTHEY, «['aMeTOreHe3 y MIIEKONUTAIOIINX U YEIIOBEKay,
«OCHOBHBIE CTAIMM OHTOT€HE3a.

OO6opynoBaHue: MUKPOCKOI, MUKporpenapaThl «CrepMaTo30uabl MIEKOIH-
TarUIEro», «ANueKneTka MIEKOMUTAMEro», «KapruoknHe3 B KIIETKaX KOPEIIKa
JTyKa», MarHuTHasi MoJieJib-anmuinkanus «/lenenune knetknw», mogens JAHK, monens
MeTadazHOl XPOMOCOMBI.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlaGoparopnas padora Ne 3. «HabmromeHne MuTo3a B KIIeTKaX KOHUYHMKA KO-
pelIka Jiyka Ha FTOTOBBIX MUKpOIIpenapaTax».

Jlabopartopnas padota Ne 4. «/3ydyeHue cTpoeHuUsl MOJOBBIX KJIETOK Ha TOTO-
BBIX MHUKpPOIIpENapaTax».

Tema 6. HacjiencCTBEeHHOCTh M HU3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3agaun reHetuku. Vlctopust pa3BUTHs TeHETUKHU. Ponb nuronoruu
Y HYMOPUOJIOTUU B CTAHOBJICHUM T€HETUKHU. BKi1aJl pOCCUNCKUX U 3apyOeKHbBIX yUé-
HBIX B pa3BUTHE T€HETUKHU. MeToAbl TeHETUKU (THOPUI0IOTHYECKHM, IIUTOTE€HETH -
YECKUM, MOJEKYJISIpHO-TeHeTH4YecKkuii). OCHOBHBIE TE€HETUYECKUE MOHATUA. ['eHe-
TUYECKasi CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaxX CKpPEIIUBaHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MenaeneM.
MonorubpuHoe cKpelnuBanue. 3aK0OH €IMHO00pa3usi THOPUJIOB TIEPBOTO MOKOJIE-
Hud. [IpaBuno noMuHMpOBaHUS. 3aKOH paclIEIICHUs] MpU3HaKkoB. ['umnore3a yu-
cToThl raMeT. [ToHOE ¥ HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuiHoe cKpelnuBaHue. 3aKOH HE3aBUCUMOIO HaCJEOBaHUS IPU3HA-
KOB. [[uTOoreHeTnyeckre OCHOBBI AUTHOPUIHOIO CKPEUIMBAHUS. AHAIU3UPYIOIIEEe
cKkpemuBanue. Mcnonb30BaHne aHATU3UPYIOIIETO CKPEIIUBAHUS ISl OIIPEICIICHUS
T€HOTHUIIA OCOOH.

CueruieHHOE HaclieioBaHue mnpusHakoB. Pabora T. MopraHa mo crerieH-
HOMY HacJ€JOBaHUIO TeHOB. HapylieHue cueruieHusi reHOB B pe3yibTare Kpoc-
CHUHI'OBEpA.

XpoMOCOMHAasl TEOPUSI HACIECTBEHHOCTH. | €eHETUUECKHUE KAPTHI.

I'enetrnka mosia. XpoMOCOMHOE OIPEAEIICHUE 1MoJia. AYyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIe U rereporaMeTHele opranu3mel. Hacnenosanue npu-
3HAKOB, CLEIUIEHHBIX C IIOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.
Ponb cpenbl B HEHACIEACTBEHHOM U3MEHYMBOCTU. XapaKTepUCTUKA MOAUPUKAIIHI -



OHHOM M3MEHYMBOCTH. BapuanMOHHBIN PO W BapualuoHHas Kpusas. Hopma
peakiuu mnpu3Haka. KojlMuecTBEHHbIE M KAUYECTBEHHBIE NMPU3HAKA U HUX HOpMa
peakiuu. CBoiicTBa MOIU(PUKAITMOHHON NU3MEHUUBOCTH.

HacnencrBennasi, WM TE€HOTUINIMYECKas, W3MEHYUMBOCTh. KomMOuHaTHBHas
M3MEHYHMBOCTh. Mel03 U MOJI0BOM MPOIECC — OCHOBA KOMOMHATUBHON N3MEHUNBO-
ctu. MyrtanronHas u3MeHuuBOCTh. Kiaccudukamuss MyTanui: TEHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa 1 mpu4uHbBl MyTaluii. MyTareHHbie (HaKkTOpBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HAaclIeACTBEHHOM n3meHunsoctu H. M. Basuiiosa.

Bresanepnas HacneACTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka uenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbI TEHETUKH 4e-
JIOBEKA: I'CHEAJIOTUMYCCKHI, OJM3HEIOBBIM, IMTOTCHETHYSCKUM, OMOXUMUUYCCKUI,
MOJIEKYJISIPHO-TeHETHYECK. COBPEMEHHOE ONpPEAECTIEHUE TEeHOTUIA: MOJIHO-
F€HOMHOE€ CEKBEHUPOBAHHE, TEHOTUIIUPOBAHWE, B TOM uucie ¢ nomompto [II[P-
ananusza. HacnenctBeHHble 3a00JieBaHMs 4YeIOBEKa: T€HHbIE 0O0JIe3HH, OOJIE3HU C
HACJIEJICTBEHHOM MNpPeapacnoiioKeHHOCThIO, XPOMOCOMHbIE Oone3nu. Comaruue-
CKME M TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKH. [IpuHUUMIBI 310pOBOrO
oOpa3a >KM3HU, TUarHOCTUKH, MPOPUIAKTUKHA U JICYCHUS TEHETUISCKUX OO0JIe3HEH.
MenrKo-reHeTHYEeCKOE KOHCYIbTUPOBAHUE. 3HAYEHNE MEIUIIMHCKOW IN€HETUKU B
MPEOTBPAIICHUH U JICYCHUU T€HETUYECKUX 3a00JIeBaHU YeIOBEeKa.

JlemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBunos.

Tabmuiel u cxeMbl: «MOHOTHOPUHOE CKpEIIUBAHUE W €ro IUTOreHeThYe-
CKasi OCHOBa», «3aKOH PACIICIJIEHHUS M €r0 HUTOTCHETUYECKas OCHOBa», «3aKOH
YUCTOTHI TameT», «JlurnbpumHoe ckpemuBanue», «lluTomornueckre OCHOBBI
TUTUOPUAHOTO CKpEHIMBaHusI», «Meio3», «B3auMozaeiicTBue amienbHbIX TE€HOBY,
«l'eHeTHUECKHE KapThl PAaCTCHUH, >KUBOTHBIX M 4Ye€JIOBEKa», «['eHeTuka momay,
«3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIVIEHHOTO C MOJ0M», «KapruoTumel yenose-
Ka U KUBOTHBIX», «Bunbl mamMmeHunBoctn», «MoaudukannoHHas U3MEHYUBOCTDY,
«HacnenoBanue pesyc-dakropay, «['eHetmka rpynm KpoBu», «MyTalmoHHas
W3MEHUYUBOCTHY.

OGopynoBaHue: MoJenu-anmiukanuu «MOHOTHUOPUIHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOI M MuKporpenapar «J/pozoduia» (HOpMa, MyTanuu
(hopMBI KPBUIBEB U OKPACKH Tela), repdbapuii «I'opox moceBHOW.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlabopatopHasi padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO H
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30( I HAa TOTOBBIX MUKPOIIPEIapaTax.



JlaGopartopnas padora Ne 6. «M3ydenne MoauuKaIMOHHOW W3MEHUHUBOCTH,
NOCTPOCHHE BAPUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30¢uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktrueckas pabora Ne 2. «CocTaBieHHe U aHAIN3 POJIOCIOBHBIX YETIOBE-
Ka».

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak HayKa M IPOLECC. 3aPOKIACHUE CEINEKIUU U JOMECTUKALUS.
Yyenne H. M. BaBuiioBa o 1ieHTpax MPOUCXOXKACHUS U MHOTOOOpa3us KyJibTyp-
HbIX pacTeHuil. LIeHTpbl MPOUCXOKICHUS JNOMAIIHUX KUBOTHBIX. CopT, mopoaa,
ITaMM.

CoBpeMeHHbIE METO/bI CeleKUUU. MaccoBbId U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PacTEHUU M KUBOTHBIX. OlLIeHKa 3KcTephepa. biIM3KopoACTBEHHOE CKpe-
muBaHue — HHOpUaUHT. Yucras nmuHus. CkpeluBaHue YUCTHIX JIMHUH. ['eTeposuc,
iy rubpuHas cuia. HepojacTBeHHoe ckpemuBaHue — ayTopuaunr. OtnanéHHas
rubpuanzanus u e€ ycrnexu. CKyCCTBEHHbBI MyTareHe3 U MoJiydeHUue MOJIUILIION -
N0B. JIoCTH)KEHUS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonorNs Kak oTpacib MPOU3BOACTBA. |'€HHAss MHKEHEpUs. JTalbl Co-
3nanusa pexkomOouHanTHou JIHK u Tpancrennsix opranusmoB. Kiierounas nnxene-
pus. Knerounsle KylnbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE pacTeHuil. KiloHn-
pPOBaHHE BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJOTH-
yeckue u 3tudeckue npobiemel. [MO — renetnuecku MoaudUIIMPOBAHHBIE Opra-
HU3MBL.

JleMoHCTpanuu:

[Toptpers: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O@.
NBaHOB.

Tabmuiel 1 cxembl: KapTa «lleHTphl NPOUCXOXKIEHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «llopospl 1oMamHux KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenuity, «Otnanénnas ruopuan3anusy, «Padotel akagemuka M. @. BanoBay,
«ITomumnonus», «O0BEKTHl OMOTEXHONOTUNY, «KileTouHble KYIbTYphl U KIIOHU-
poBaHue», «KOHCTpyupOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH MJIOJIOB U KOPHEITIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpTOB pactenuii, repbapuit «CenbCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypcusa «OCHOBHBIE METOJIbI U JOCTUKEHUSI CEIEKIUU PACTCHUW U KU-
BOTHBIX (HA CEJIEKIMOHHYIO CTAHIIUIO, TJIEMEHHYIO ()epMy, COPTOUCIIBITATEIbHBIN
Y4acCTOK, B TEITHYHOE XO35HUCTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA UM HAYYHOTO
IIEHTPA)».

11 KUIACC



Tema 1. DBoTIOLIMOHHAN O0HOJIOTHA.

[IpennoceuIku BO3HUKHOBEHHUS 3BOJIFOLIMOHHON TEOPUU. DBOJIFOLIMOHHAS TEO-
pust U e€ MecTo B OMosiornu. BinsHHe 3BONIOUMOHHON TEOPUH HA pa3BUTHE OHO-
JIOTUH U IPYTHX HAYK.

CBugerennscTBa 3BONMIONUU. [laneoHTOIOTrMYECKHE: OCIEI0BATEIBHOCTD T10-
ABJICHUSI BUJOB B MaJICOHTOJIOTMYECKOW JIETONMUCH, NepexoiHbie (GopMbl. buo-
reorpaduueckue: CX0ACTBO U paznuuue payH u Giop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA U Pa3IUYUs dSMOPHOHOB Pa3HBIX BUJOB TO-
3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJOTUYHBIE, aHAJOTUYHBIE, PY-
JUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX META00IMYECKUX IyTEH y BCEX Opra-
HU3MOB.

OpomonmonHas teopus Y. JlapBuHa. [Ipeanocbuiku BOZBHUKHOBEHUS TapBU-
HU3Ma. JIBMXKyIHe CUiIbl 3BOJIIOIMHU BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOMKE-
HUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs: U3MEHYMBOCTh, OOpbOa 3a
CYIlIECTBOBAHHE, €CTECTBEHHBIN OTOOP).

Cunreruueckas Teopust 3BotoIuHu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

JBroxymue cuibl ((hakTOphl) 3BOIIOLUMU BHJIOB B MpUpoJe. MyTallMOHHBIHI
IpoLecC M KOMOMHATHBHAas M3MEHYUBOCTH. [lOMyNslMOHHBIE BOJHBI U Jpeid
reHoB. M30J1s1Ks 1 MUrpamnus.

EctecTBeHHbII 0TOOp — HanpaBimsaomuil  (aktop sBomonuu. Dopmel
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OPraHu3MOB KaK pe3yibTaT 3Boiounu. [Ipumepsl npu-
crocoOJIeHH y opraHu3MoB. ApoMoph03bl U HAHOATANITAIIUH.

Bun u Bugoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE POpPMBI BUI000pa30-
BaHMUS: reorpaduueckoe, SKOJI0rH4eCcKoe.

MaxposBomonus. @opmbl 3BOTIOLUHN: (puUIeTHUECKas, AUBEPreHTHas, KOH-
BEpreHTHas, napamienbHas. HeoOpaTuMocTh 3BOJIOIHH.

[IpoucxoxneHne OT HecleuuaaTu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs paguanus.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunneint, XK. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosiep, A. H. Ceepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiiey», «3apobIln
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «Popmbl OOpHOBI 3a CyIIECTBOBA-
Hue», «EctecTBeHHBIN 0TOOpP», «MHOroo06pasue CoOpToB pacTeHHil», «MHOroo0-
pazue mopoJ KUBOTHBIX», «llonmymsauum», «MyTauuoHHass HW3MEHYHUBOCTDHY,
«Apomopdosey, «Manoananramumny, «O0mas aerenepauusy, «JIBUKYyIIHME CHUIIbI



sBosmoInY, «Kapra-cxema mapiipyra mytemectsus Y. Jlapsunay, «bopb0a 3a cy-
niectBoBaHuey, «lIprcnocobieHHOCTs opraHu3MoBy, «Ieorpaduyeckoe BUI000-
pa3zoBaHue», « IKOJIOTMYECKOE BUA000pa30BaAHUE.

O0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, Ha-
00p TUIOZIOB U CeMsH, KOJUTeKIus «[Ipumepsl 3aUTHBIX TPUCTIOCOOIEHUN Y KU -
BOTHBIX», MOJENb «OCHOBHBIE HANPABJICHHS DSBOJIOLMN», OOBEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra HO3BOHOYHBIX Y.

buoreorpaguueckas kapra Mupa, KojuieKuus «DOpMbl COXPaHHOCTH HC-
KOITA€MBbIX KUBOTHBIX U PaCTEHUI», MoJeINb antunkanus «llepexkpéct xpomocom»,
BJIAXHbIE mpenaparsl «Pa3BuTue Hacekomoro», «Pa3BUTHE JATYIIKW», MHK-
ponpenapat «/lpo3oduna» (Hopma, myTaruu GOpMbI KPBUIHEB U OKPACKH Tea).

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

Jlabopatopnas pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POTOTUIECKOMY KPH-
TEPUIO.

JlaGoparopHast pabora Ne 2. «Onucanue nmpucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HAa 3emJie.

JloHay4dHbIE€ IPEACTABICHUS O 3apPOKICHUM XKU3HU. HayuHble rUnoTe3sl BO3-
HUKHOBEHMS KU3HU HA 3eMJjie: a0uoreHe3 U naHcrnepMus. XUMHUYECKasi HBOJIIOIHS.
AOUOTreHHbI CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKUX. JKCIEPUMEH-
TaJIbHOE MOATBEPKACHNE XUMUYECKOH 3Boonny. HauanbHble aTansl 6uoiaoruye-
ckoii sBosronuu. ['unoresa PHK-mupa. ®opmupoBanre MmeMOpaHHBIX CTPYKTYP U
BO3HUKHOBEHUE MPOTOKJIETKU. [lepBble KIIETKM M UX 3BOJMOLUA. POpMHUpPOBAHUE
OCHOBHBIX TPYIIT )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickas Ipbl. [lameo3olickas 3pa u €€ nepuoapl: KeMOPUHUCKHUM, OPIOBHK-
CKUH, CUIIYPUNUCKHN, TEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHUM.

Me3so301cKas 3pa 1 €€ NEPUObI: TPUACOBBIN, OPCKUI, METIOBOM.

KaliHo3oickas 3pa u €€ mepuojbl: MalleOreHOBBIM, HEOT€HOBBIM, aHTPOIIO-
TE€HOBBIM.

XapakTepUCTUKA KJIMMAaTa M TE€OJIOTMYECKUX MpoueccoB. OCHOBHBIE JTaIbl
ABOJIFOLIMU PACTUTENBHOTO U JKUBOTHOTO MHUpa. ApoMOp(oO3bl y PACTEHHIN U KU-
BOTHBIX. [losiBIEHUE, pacuBET U BEBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOoro MUpa Kak OTpakeHue 3BoJouuU. OCHOBHBIE CH-
CTEMATHYECKHUE TPYIIIbI OPTaHU3MOB.

DBOJIIOLMSA YEJIOBEKA. AHTPOIIOJIOTMS KaK Hayka. Pa3BuTre npencraBieHui o
IIPOUCXO0XKJICHUH 4YesoBeKa. MeToapl u3ydeHus: antponoreHeza. CxoacTsa U pas-
JNYUS YEJIOBEKA U )KUBOTHBIX. CUCTEMAaTUUECKOE TIOJIOKEHNE YETOBEKA.



JBuxymue cuibl (hakTopsl) aHTpororeHesa. HacnencTBeHHas H3MEHYH-
BOCTh M €CTECTBEHHBIA 0TOOP. OOIIECTBEHHBIN 00pa3 >KU3HU, U3TOTOBJIEHUE OPY -
WU TPpyJa, MBILLIJICHUE, PEYb.

OCHOBHBIE CTAJINA U BETBU JBOJIIOIIUU YEJIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMenblid, YenoBek npsaMoxoasmui, YenoBeK HeaHIepTalbCKuil, UeloBeK pazyMm-
HbI. Haxoaku ucKomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBaHMS, 00JIACTh pacmlpo-
CTpaHeHHUsI, 00bEM rOJIOBHOT'O MO3Tra, 00pa3 XKU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHBIE OOJIBILIME pachl: €BpONEOHIHAs (€Bpa3uii-
CKasi), HErpo-aBCTpaJIonHas (3KBaTOpUAIbHAS), MOHTOJIOUIHASA (a3MaTCKO-aMepH-
KaHckasi). YepThl NPUCIIOCOOJIECHHOCTH TMPEACTABUTENCH 4YEIOBEUECKHX pac K
YCHOBUSIM CyllecTBOBaHUA. EMMHCTBO uenoBeueckux pac. Kputuka pacusma.

JlemoHncTpanum:

IToptpetsl: ®@. Pequ, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. [ap-
BUH.

Tabmuuel U cxeMmbl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
OpraHu4ecKoro mupay», «PacturensbHas kietka», «KuBoTHas kietka», «lIpokapu-
oTH4ecKas KieTka», «CoBpeMeHHasi CUCTEMa OPTraHUYEeCKOro Mupa», «CpaBHEHUE
AHATOMHYECKUX YEpT CTPOCHHS YeJOBEKa U UEJOBEKOOOpa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJIEOHTOJIOTHYECKUX HAXOAOK IPEIKOB COBPEMEHHOTO Ye-
noBekay, «/lpeBHenmme moan», «/peBHme monn», «llepBsie COBpeMEHHbIE
moan», «HenoBeueckue pace».

Oo6opynoBanue: Myssiku «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTPAONH-
TeKa, MUTEKaHTPOIa, HeaHAepTaIblla, KPOMAHBOHIIA), CIENKU WIH U300paKeHUs
KaMEHHBIX 0Py MepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyouia, ckpebia),
rEOXPOHOJIOTHYECKass Tabyuia, KOUIeKIus «DopMbl COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX U PACTEHUIN».

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

[Ipaktrueckas padora Ne 1. «/3ydeHre MCKOMAaEMbIX OCTaTKOB PACTEHUU H
KUBOTHBIX B KOJUIEKIIHSIX).

OKCKypcus «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KPaeBEAUECKUI My3€ei).

Tema 3. Opranu3Msbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHUSl KaK HayKa. 3aJiaud U pa3/ielibl 3KOJIOruU. MeTo/Ibl SKOJIOTMYeCKUX
UCCIIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3[YIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonoruyeckue pakrtopsl. Knaccudukarus sxkomornyeckux (HakTopoB: abuo-
TUYECKHUE, OMOTUYECKHUE U aHTpomoreHHble. JleficTBrue 3K0IOrHueckux (hakTopoB
Ha OPraHU3MBbl.



AOGuoTtndeckue (HakTOphl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEeprHoan3Mm.
[IpucnocoO6ieHus: OpraHu3MoB K AeUCTBUIO abuoTudeckux (paktopos. buomoruue-
CKHE PUTMBI.

buotnueckue daktopbl. Buasl OHMOTHYECKHMX B3aUMOJCUCTBUNA: KOHKY-
pEHIUS, XUIITHIYECTBO, CUMOM03 U ero (hopmbl. [lapasutusm, kooneparus, MyTya-
JIU3M, KOMMEHCAJIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCaInu3M, HelTpa-
Tu3M. 3HaueHHe OMOTHYECKUX B3aMMOJAECMCTBUM AJIs CYIIECTBOBAHUS OPIaHU3MOB
B [IPUPOJHBIX COOOUIECTBAX.

DKOJIOTUYECKHUE XapaKTePUCTUKU momysiur. OCHOBHBIE MOKa3aTelld IMOIy-
JSUU: YUCICHHOCTD, TUIOTHOCTh, POK/1a€MOCTh, CMEPTHOCTb, TPUPOCT, MUTPALIHUS.
JluHaMKKa YUCJIEHHOCTH MOMYJISIIIUU U €€ PeryJIsius.

JlemoHncTpanum:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, O. I'ekkerns.

Tabnuuer u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUA
opranuzMoBy, «Poronepuoauzmy», «llomynsuumn», «3aKOHOMEPHOCTU POCTa YUC-
JICHHOCTH OIS HHPY30pun-Ty henbkny», «[IuimeBpie menm.

JlaGopaTopHble M NpakTHYecKue padoThbl:

Jlabopatopnast padota Ne 3. «Mopdosoruueckiue 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktruueckast padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0rMYECKHE CUCTEMBI.

Coo0miectBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHIOBafd,
npocTpaHCTBeHHas1, Tpoduueckas (numieBas). Buabl-qomuHanTsl. CBS3u B OMOIIE-
HO3€.

Dkoyiorudyeckre cuctembl (3kocuctemsbl). [lonarne o6 skocuctemMe U OHoO-
reorieHo3e. @DYHKIHMOHAIbHBIE  KOMIIOHEHTHI ~ SKOCUCTEMBI:  IPOJYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHU dKocucteMbl. [IuieBbie nenu u cetu. OCHOB-
HbI€ TIOKAa3aTeIu SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJOTMYECKUE MUPAMHUIbL:
MPOIYKIIUUA, YHUCIEHHOCTH, Omomacchl. CBOWMCTBa SKOCHUCTEM: YCTOWYHUBOCTD,
camoperysanus, pazputue. CyKieccus.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [IMPOKOJINCTBEHHOIO JIECa.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOocucTeMbl. buo-
JIOTUYECKOE U XO3SIMCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.



buopasnoobpazue kak ¢aktop ycroiunBocTu 3xocucteM. CoxpaHeHue Ouo-
JIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB u CTpyKTypa Ouo-
cthepsl. XKuoe BemiecTBo U ero pyHkuuu. OcodeHHocTH 6nocdepsl Kak riiodaib-
HOM 3KOocUCTeMBI. JJluHaMuueckoe paBHOBECHE U 00paTHas CBs3b B Onocdepe.

KpyroBopoThl BeliecTB 1 OMOre0OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yriepoa,
azora). 30HaIbHOCTh Ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Omochepe 3emiid. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
I'moGanpHBIC 2KOTOTHYECKUE TTPOOIEMBL.

CocymectBoBaHre Npupoabl W yenoBeuecTBa. CoxpaHeHue OMOpPa3HOO00-
pa3us Kak OCHOBA yCTOMYMBOCTH Onochepbl. OCHOBA palMOHAILHOTO YIIPaBICHUS
MPUPOIHBIMH PECYPCaMH U UX HCNOJIb30BaHUE. JlOCTHKEHU OMOJIOTMHM U OXpaHa
IIPUPOBIL.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuupl u cxemsl: «llumessie nenu», «bHONEHO3: COCTaB U CTPYKTYypay,
«IIpupoansie coobmectBay, «llenu nuTaHus», «IKOJOTHUECKass MNHPaAMUAAY,
«buocdepa u yenosek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOWHOIO Jiecay, «bruorneno3 Bogoémay, « ArpoeHos», «lIpuMepHbie aHTPOIIOreH-
HBIE BO3/ICMCTBHS HA PUPOAY», « BakHENIINE NCTOYHUKY 3arpsA3HEHNs BO3/lyXa U
TPYHTOBBIX BOM», «llouBa — BaxkHelas cocraBisitomas ounochepob», «DakTopsl
nerpaganuu nouBy», «llapaukoBbiit agdexT», «DakTophl paguOaKTUBHOTO 3arpsi3-
HeHust Ouocdeps», «OO0IIas cTpykrypa ounochepnl», «PacnpocTpaHeHre KU3HU B
ounocheper», «O30HOBBIN 3KkpaH buocheps», «KpyroBopot yriepona B buocheper,
«KpyroBopot azora B nmpupoze».

O6opynoBanue: Mopenb-aniukanus «Tunudnele OUOIEHO3bI», Tepbapuii
«PacTtutenbHbie cooliecTBa», Kojuiekuuu «buonenos», «Bpeaurenn BaxxHenmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repOapuu U KOJUIEKLIMH PACTEHH U KUBOT-
HBIX, IPUHAUICKAIINE K Pa3HbIM 3KOJIOTMYECKUM IpyInaM OgHOro Buaa, KpacHas
kaura Poccuiickoit denepanuu, U300paKeHHUs OXpaHSEMBIX BUIOB PACTCHUN H
KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BNOJIOI'MU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30-
BAHUA

Cormacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUSA K pPE3yJIbTaTaMm
OCBOCHHUS OOYYAIOIIUMHUCS MPOrpaMM CpEeAHEro o0Iero oopa3oBaHUs: JIMYHOCT-
HBIM, METaIPEAMETHBIM H IPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType TUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS IpeameTa «bHuoaorus Bbl-
JICJICHBI CJICAYIOIINE COCTABJISAIONINE: OCO3HAHUE OOYUYaIOIIUMUCS POCCHUICKON
IPaXKJIAHCKON UJIECHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOTIPE/ICIICHUIO, HAJTMYNEe MOTHBAIIMU K OOYYCHHIO OMOJIOTHH, IIeJICHAIIPaB-
JIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMUYHOCTH HA OCHOBE KIIFOUEBBIX IICH-
HOCTEH W MCTOPUYECKUX TPAJAUIMN pa3BUTHA OMOJOTMYECKOTO 3HAHUS, TOTOB-
HOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBAThCS B CBOEH JIESTEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIUMU CHUCTEME OHOJIOTHYECKOTO
oOpa30oBaHus, HaJUYHE SKOJOTUYECKOTO IMPaBOCO3HAHUS, CIOCOOHOCTH CTaBHTh
1[I U CTPOUTH )KM3HCHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOEHUS mpenmera «buosorus» gocTurarTcs B
CAMHCTBE YU4E€OHOW W BOCIUTATEIHHOU JEATEIHHOCTA B COOTBETCTBUU C TPATUIIH -
OHHBIMM POCCUUCKUMHU COIMOKYJIbTYPHBIMH, HWCTOPUYECKHUMH U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMO-
Pa3BUTHUSA, Pa3BUTHUSI BHYTPEHHEHN MO3UIUU JIMYHOCTH, MATPUOTU3MA, YBAXKECHUS K
3aKOHY M TIPaBOMNOPSAKY, YEJIIOBEKY TpyJa M CTapuIeMy MOKOJEHHUIO, B3aHMHOTO
yBaKEHUs, OCPEKHOTO OTHOIIEHUS K KyJIbTYpPHOMY HACJICAUI0 W TPaIUIUAIM
MHOTOHAIIMOHAJIBbHOTO Hapoaa Poccuiickon denepanuu, NpUpoOI€ U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS YUEOHOTO TIpenaMeTa «BbuosIorusy JOMxK-
Hbl OTPaXXaTh T'OTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpHEHTAIIN/, TO3UTUBHBIX BHYTPECHHUX yOEKIEHUN, COOTBETCTBYIOIINUX TPAUIIH -
OHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PacIIMPEHUE KU3HEHHOIO OIbITa U
OTbITA JIEATEILHOCTH B MPOIECCE peaau3allid OCHOBHBIX HAaIpPaBJICHUN BOCIH-
TaTeJIbHOU JIEATEIbHOCTU, B TOM YHCJIC B YACTU:

1) rpakaaHCcKOro BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOIO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEN, YBaXKEHUE 3aKO-
Ha U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIHHOCTHU MPH CO3/IaHUU y4deO-
HBIX MPOEKTOB, PEIICHUM Y4EOHBIX M MO3HABATEILHBIX 3aJ/1ay, BBITIOJHECHUU OWO-
JIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OTPEEISATH COOCTBEHHYIO MO3UIIUIO TT0 OTHOIIECHUIO K SIBICHH-
SIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;



YMEHUE yYHUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C pa3sHBIMH YOXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOIIECCE COBMECTHOI'O BHIMIOJTHEHUS y4eO-
HBIX, TIO3HABATENBHBIX U UCCIIENOBATEIIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLIEHHUS K
MHEHUIO OIIMOHEHTOB MPH 00CYKJICHUH CIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO-
JNEpHKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUMCKON TpaKJaHCKONW HWJIEHTUYHOCTH, MAaTPUO-
TH3Ma, YBOXEHUS K CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOi,
TOPJIOCTH 3a CBOM Kpaill, CBOK PoauHy, CBOM SI3bIK U KYJIbTYpPY, IIPOILIOE U HACTO-
slee MHOTOHAllMOHAIBLHOr0 Hapoaa Poccnu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACIEINIO U TaMATHUKAM MPUPOJIBI,
TOCTHKEHUSAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTH OLICHUBATH BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIECHUE U Pa3BU-
THEe OUOJIOTHH, TIOHUMAHUS 3HaYEHUs OMOJIOTUU B TIO3HAHUU 3aKOHOB MPUPOJIbI, B
’KU3HU YEJIOBEKa U COBPEMEHHOI0 00IECTBa;

uaenHast yoexaEHHOCTh, TOTOBHOCTD K CITyKeHHUIO U 3amuTe OTedecTBa, oT-
BETCTBEHHOCTb 3a €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUIICKOIO HAPOA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMTENSIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPHUHSATHS [IEHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C TPadULIH-
ssIMHA Hapoa0B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAsl ICTETUKY ObITa, HAYYHOTO U TEX-
HAYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHUH;

IMOHMMAaHHUE YMOLUUOHAIBHOTO BO3ICUCTBHUS KUBOU IPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JTUYHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4ns:

NOHMMaHUE U pealn3alusi 3J0poBoro u Oe3zomacHoro obpasa >ku3HU (3[710-
pOBOE MTUTaHKE, COOIIOICHNE TUTUEHUYECKUX TTPABUII U HOPM, COalaHCUPOBAHHBIN



PEXKUM 3aHATHI U OTJbIXA, peryisipHas pu3ndeckas akTUBHOCTB), OEPEKHOTO, OT-
BETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTHU MPaBUJ UHAUBUIYAJIBHOIO U KOJJIEKTUBHOTO Oe3o0mac-
HOT'O TIOBEJICHMS B CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIIOEH;

OCO3HAHHME MOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM W COLUUAIBHOU
HaIpaBJIeHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO I€SITEIbHOCTD;

UHTEpeC K Pa3inyHbIM cepaM NpodhecCHOHATbHOW AESITeNIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIN BBIOOP Oyayiiel npodeccuu u peann3oBbIBaTh COOCTBEH -
HbI€ JKU3HEHHBIE IJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPAa30BaHMIO Ha MpPO-
TSDKEHUU BCEH KU3HU;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 1I€1IeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KAK UCTOYHUKY JKH3-
HU Ha 3emJIe, OCHOBE €€ CyIIeCTBOBAHMUS;

MOBBILICHHE YPOBHS 3KOJOTHYECKON KYyJbTYpbl: MPHOOPETEHUE ONBITa IUIa-
HUPOBAHUS MOCTYIKOB U OLEHKU MUX BO3MOXKHBIX MOCJIEACTBUN ISl OKPYXKAOIIEH
Cpelbl;

OCO3HAHHME II00ATBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pEeLIeHHUS;

CIIOCOOHOCTh MCIIOJIB30BaTh MpUOOpETaeMble MPU U3YYCHUH OMOJIOTMH 3HA-
HUS M YMEHHUS NpPU PEIICHUH NpoOJieM, CBA3AHHBIX C palMOHAIBHBIM MpHU-
poI0n0JIb30BaHUEM (COOJIOIEHUE MPABUJI OBEACHUS B MPUPOJIE, HAIIPABIECHHBIX
Ha COXpaHEHHE PaBHOBECHs B HKOCHUCTEMAaxX, OXpaHy BHUJIOB, SKOCHUCTEM, Ouoche-
pb);

AKTUBHOE HEIPUATUE NEUCTBUM, IPUHOCAIIUX BPEI OKPYXKAIOLIEH MPUPOJI-
HOH cpeie, yMEHHE NPOrHO3UPOBATh HEOJArONMPHUSATHBIE SKOJOTMYECKUE IMOCIEN-
CTBHUSI IPEANPUHUMAEMBIX JACHUCTBUM U MPEIOTBPAILATh UX;

HaJIMYHUE Pa3BUTOIO FKOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBbI,
OMbITa JESITENIbHOCTU 3KOJIOIMYECKOW HAaNpaBIE€HHOCTH, YMEHHUS PYKOBOJICTBO-
BaThCS MMH B TMO3HABATEIIbHOM, KOMMYHHUKATHBHOW W COLMAIBHOW IPAKTHKE,
TFOTOBHOCTH K yYaCTHIO B MPAaKTHYECKOM JEATEIbHOCTH 3KOJOTMYECKOW HaIlpaB-
JIEHHOCTH,;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:



c(OPMUPOBAHHOCTh MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIECTBEHHOW MPaKTHUKH, OCHOBAHHOTO HA JTUAJOre
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MUPE;

COBEPILEHCTBOBAHUE SI3bIKOBOM M UNTATEIBCKOM KyJIbTYphI KaK CPEACTBA B3a-
UMOJICHCTBUS MEXAY JIOJbMU U IO3HAHUS MUPA;

NOHUMaHHUE CcriennuPUKA OMOJIOTUN KaK HAyKW, OCO3HAaHUS €€ posu B (HOpMH-
POBaHUU PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU 1I€JIOCTHOTO MPECTaB-
JeHus: 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPUPObL, YETOBEKAa U OOILECTBA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU MPOoOJIeM COXpaHEHHs IpHU-
POJHOTO PaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OMOJIOTUU AJIE COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAMLMHBI, CO3/IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peIlaTh PeCypcHbIe MPoOIeMbl pa3BUTHS YeJIOBEYE-
CTBa, IOMCKA MyTEH BBIXO/a U3 TTI00aTBHBIX SKOJOTUYECKUX TTPOOIeM 1 obecreye-
HUS MEepexoJia K YCTOMYMBOMY pPa3BUTHUIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO MPU-
POJIHBIX PECYpPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHMM OMOJIOIMYECKHUX 3HAHMW B LEISAX IO-
BBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM
4acTu (DYHKIIMOHAJIBLHON IPaMOTHOCTH OOydYaromuxcs, popMupyeMoit mpu muzyue-
HHHU OHWOJIOTHH;

IIOHUMAHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaXx, ClIOCOOHOCTHU MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JJI aHaIu3a U 00bsICHE -
HHUS SIBJICHUM OKPY’KAIOLIETO MUpa U NMPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHUE
JeaTh 0OOCHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHbBIX (PAKTOB M MMEHOLIUXCS
JAHHBIX C LEJIbIO TIOJYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BATh OMOJOTUYECKUE 3HAHUS IS
pelieHus NpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOM JEeSATENbHOCTH, TOTOBHOCTbH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEOBATENbCKYIO AEATENBHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HETPEPHIBHOMY OOpa30BaHUIO M caMO0o0pa3o-
BAaHMIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTUU B COOTBETCTBUU C
KU3HEHHBIMU OTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yJIbTaThl OCBOCHMSI ydyeOHOTo mnpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMbIEe JJIs1 (POPMHUPOBAHUS MUPOBO33PEHUSI O0YyHAIOUIMXCS MEXK-
JTUCITUTUTMHAPHBIE (MEXMPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE IIe-
JIOCTHOCTh HAYYHOM KapTHUHBI MHUpPa M CHEIU(GUKY METOJOB IMO3HAHUS, HCIOJb-
3yE€MBbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, YHEPTHS, SBJIEHUE, TPOLIECC, CUCTEMA,



Hay4YHBIN (DaKT, MPUHITUIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCICAOBA-
HUe, HaOJII0ICHNE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHX ), YHUBEPCAIIbHBIC YUECOHBIC
nercTBus  (MO3HABATENIbHbIE, KOMMYHHMKAaTHBHBIE, pEryJATHBHBIE), oOOecre-
yuBaronme GpopMupoBanue GyHKIIMOHATBLHON IPAMOTHOCTH U COIMATILHON KOMIIE-
TEHIIMM OOYYaOIIMXCs, CIIOCOOHOCTh OOYYArOIIUXCS MCIIOJIB30BAaTh OCBOCHHBIE
MEXTUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHHMS U YHHBEpCAJIbHBIE YUEOHBIC
JNEVCTBUSA B IIO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yJibTaTbl OCBOCHHUS MPOTPaMMbl CpPEIHEro OOIIero
00pa3oBaHUs JTOHKHBI OTPAXKaTh:

OBJiaieHMe YHHBEPCAJIbHBIMUA Y4eOHBIMH MO3HABATEJIbHBIMHU J1€HiCTBH-
sIMH:

1) 6a3oBbI€e JIOTHYECKHE e CTBHUS:

CaMOCTOSITeILHO (POPMYJIMPOBATh M aKTyaJIM3UPOBAThH IPoOJeMy, paccMar-
pUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUH 3HAHUI MPUEMBI JJOTUYECKOTO MBITIUICHUS (aHa-
7u3a, CUHTE3a, CpaBHEHMs, Kiaccudukanuu, 0OOOIIECHHUS), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TMOHATHUH (BBIACIATh MX XapaKTEepHbIE MPH3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH TIOHATHUSIMH ),

OTIPENEIATh LIeJIU ACATEIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUU HUX JO-
CTUXEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MOCTABICHHBIMU IEJISIMU;

HCIIOIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PAaKTOB M SBJICHUM
YKWBOU TIPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
AHAJIOTHUH ), BBISABIISTH 3aKOHOMEPHOCTH U MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIB-
JEeHUSX, (HOPMYITHPOBATH BHIBOBI M 3aKIIFOUCHUS;

IMPUMEHSTh CXEMHO-MOJIETBbHBIE CPENICTBA ISl MPEACTABJICHUS CYIIECTBEH-
HBIX CBSI3€M M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKXe Mpo-
TUBOPEUUN Pa3HOrO POJa, BHISABICHHBIX B PA3IUYHBIX WH(DPOPMAIIMOHHBIX HCTOY-
HHUKaX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH TOCJIEACTBUHN JEATEIHbHOCTH,

KOOPJAMHUPOBATh M BBHITIONHATH pabOTy B YCIOBHUSX PEalbHOTO, BUPTYyallb-
HOT'O U KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TPOOJIEM.

2) 0a3oBbI€e HCCIeI0BaTEeIbCKUE 1eCTBUA:

BJIAJICTh HABBIKAMH y4€OHO-HUCCIICIOBATEIbCKON U MPOSKTHOM JesATeTbHOCTH,

HaBBIKAMHU pa3peiieHus mpooeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIb-



HOMY IOMCKY METOJOB PEHICHMs MPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3InYHbIX
METOJI0B [TO3HAHUS;

MCII0JIb30BaTh PA3JIMYHbIE BUJBI ACSTEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HA-
HUS, €r0 MHTEPIpPETalnU, TPEoOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTyallU-
X, B TOM YHCJIE MPHU CO3/IaHUHU YUEOHBIX U COLUATIbHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIA TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KITIOYEBBIMU MTOHITHSIMHA U METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa3oBaTEIbHOU Jesi-
TEJIBHOCTH U KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh TIPUUMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpPOBATh 3aJady, BbI-
JBUTAaTh TUIOTE3Y €€ PEelleHUs, HAXOJIUTh apryMEHThI JJisl JOKa3aTeIbCTBA CBOUX
YTBEP>KJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHaJIM3UPOBATh MOJyUYEHHBIE B XOJI€ PELICHUsI 3aJ]aul Pe3yJIbTaThl, KpUTHYE-
CKA OLIEHUBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH HU3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
NENCTBUS B MPOPECCUOHAIIBHYIO CPENY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIaraTb OPUTHHAIBHBIE MOJIXOJbl U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

3) padora ¢ ungopmanmen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIMU (TeKCTe y4eOHOTro
nocoOusi, HayYHO-MOMYJIIPHOM JIUTEpaType, OMOJIOTMYECKUX CIOBAPSAX U CIPABOY-
HUKaX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3upoBaTh UH(pOpMa-
LU0 Pa3IUYHbIX BUAOB U (OPM MPEACTABICHUS, KPUTHUYECKH OLEHUBATH €€ J0-
CTOBEPHOCTb U HEIPOTUBOPEYHBOCTb;

(bopMyIUpPOBATh 3aMpPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
otbope Ouosornueckoit MHGOpMalUKU, HEOOXOIUMOM JJIsl BHITIOJHEHUSI YU4€OHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIOJIb30BAHUS PA3TUUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATEIBLHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeACTaBICHUS OMOJIOTH-
geckoil wmHpopmaru (cxembl, Tpaduku, AUarpaMMbl, TaOJWIbI, PUCYHKH W

Ipyroe);



HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padoTe ¢ OHoIoruye-
CKoM uH(oOpMaIMeil: TPUMEHITh XUMHUYECKHE, (PU3NYECKHEe U MaTeMaTHYeCKHe
3HAKM W CUMBOJBI, (popmyiibl, abOpeBUaTypy, HOMEHKJIATYpy, HCHOJb30BATh U
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BIIAJICTh HaBBIKAMU PACIIO3HABAHMS U 3alUTHI WH(OpMaIuu, nHPOpPMaIIUOH-
HOM 0€301MaCHOCTH JIMYHOCTH.

OgBianeHne yHMBepCcalIbHBIMH KOMMYHUKATUBHBIMU e CTBUSAMM:

1) oOmenme:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BHICKA3bIBATh CYKJIEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS MpejjiaraeMon 3a-
Ja4yd, YYUTHIBATh MHTEPECHl M COIJIACOBAHHOCTh MO3MIMN APYIHMX YYaCTHHKOB
JIMAJI0ra Uil JUCKYCCHH);

pacno3HaBaTh HEBEpOAIbHbBIE CPEACTBA OOIIEHUS], TOHUMATh 3HAUYEHUE COLIU-
QJIbHBIX 3HAKOB, MPEJNOCHIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTyalud, YMETb
CMST4aTh KOH(JIMKTHI U BECTH MIEPETOBOPHIL;

BJIQ/IETh Pa3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATH
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHUS C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U WHAMBUAYaJIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJCHCTBUS MPHU pelICHUH y4eOHOM 3a/1a4H;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBUN C YYETOM OOIIUX MH-
TEPECOB M BO3MOXKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh €I COBMECTHOM AESITENIbHOCTH, OPraHU30BbIBATh U KOOPUHU-
pOBaTh JEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUM, PACIPENAECIATD
pOJIK ¢ Y4ETOM MHEHUHN YYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M KaXKIOTO Y4YaCTHHKA KOMaH/bl B
o0l pe3ysbTatr o pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBbIE IIPOEKTHI, OLEHUBATH UJIEH C MO3WLHUHA HOBU3HBI, OPUTH-
HaJIbHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETHMYECKOE MOBEJICHHUE B PA3IMUHBIX CUTYa-
LUSX, NPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgyaieHre YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eHCTBUAMMU:

1) camoopranu3anus:



MCITOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIJISl BBISIBJICHUS TPOOJIEM U UX pellle-
HUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BHIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM I1I€JIEBbIE U CMBICIOBbBIC
YCTAaHOBKHM B CBOMX JICMCTBHSIX M IMOCTYIKAax MO OTHOUICHHIO K WBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh ITO3HABATEIBHYIO JESATEIbHOCTD, BBISBIISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
NEATEIIBHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITENIbHO COCTAaBIISITh IIJIAH PELICHHS TPOOJIEMbI C YUETOM HUMEIOIIHX -
Csl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYallMsIM;

pacuupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTECHHUII;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a peIICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IMIMPOKON 3PYAMIIMH B pa3-
HBIX 00JacTsIX 3HaHWM, TTOCTOSIHHO TMOBBINIATH CBOM 00Pa30BaTENbHBIA U KYJIbTYP-
HbI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCHTb KOPPEKTHUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIa/IETh HABBIKAMM TO3HABATENIHHON pedIeKCHU KaK OCO3HAHHUS COBepIa-
€MBIX JICMCTBUM Y MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHUU, UC-
M0JIb30BaTh MPUEMBI pedIEKCUU JIS OLEHKH CHUTYalluH, BHIOOpa BEPHOrO pellie-
HUS;

yMETh OLICHUBATh PUCKHM U CBOECBPEMEHHO IPUHUMATH PELICHUS IO HX
CHIKCHUIO;

MPUHUMATh MOTHBBI U apTyYMEHTHI JIPYTUX IMPU aHAJIU3E PEe3yJIbTATOB AEs-
TEJIbHOCTH;

3) npuHsaTHE ce0s1 ¥ IPYIuX:

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTyYMEHTHI JIPYTUX IMPU aHAJIU3E PEe3yJIbTATOB AEs-
TEJIbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO APYTHX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH JAPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTtHble pe3ynbTaTthl ocBoeHUs nporpammbl COO mo O6uonorun Ha Oa-
30BOM YPOBHE BKJIIOUAIOT crnienuduueckue st yaeOHoro npeameta «buosmorusy



Hay4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI IEHCTBUI MO OCBOCHHUIO, HHTEPIIPETALUN U
npeoOpa30BaHUIO 3HAHWUM, BUJIbI ACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CUTyallUsiX, a TaKK€ B PEaJIbHbIX
KU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme npeameTHbie
pe3yJIbTaThl MPEJICTaBICHBI 10 TOAaM 00yUYEeHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» ¢ 10
Kj1acce JOJIKHBI OTPaXKAaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HaHUSl €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyY-
HOW KapTHHBI MHMpPa W HAYYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCUICKHX W 3a-
pyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHOW IPaMOTHO-
CTH Y€JIOBEKa JUIsl peLICHUs KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJIOrMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJETKAa, OpraHu3M, MeTadoiau3M (oOMEH BElIeCTB M IpeBpallleHue
HHEPruun), TOMEOCTa3 (cCaMOperyssius), YpOBHEBass OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKINS), HACIEACTBEHHOCTh, U3MEHYHBOCTbD, POCT H
pa3BUTHE;

YMEHHE U3JIaratb OMOJOTMYECKHE TEOPUM (KJIETOYHAsi, XpOMOCOMHasl, MyTa-
LMOHHAs, [IEHTpaJibHAsl OTMa MOJIEKYJISIpHOM Ouonoruun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBuioBa) u yueHus (0 LEHTpax MHOrooOpa3usi U MPOUCXOKIE-
HUs KyJnbTypHbIX pacteHuid H. V. BaBuiioBa), onpenensiTb rpaHUllbl UX IpUME-
HUMOCTH K )KMBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIJAMU HAYYHOTO IMO3HAHUS B OMOJIOTMU: HAOMI0IEHUE U
OMMCAHHUE MUBBIX CHUCTEM, MPOLECCOB M SABJICHHUI, OpraHU3alls W IPOBEICHUE
OMOJIOrMYECKOTO IKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3bl, BBISIBICHHUE 3aBHCHMO-
CTH MEXIY UCCIIEyEMbIMU BEJIMUYMHAMH, OOBSICHEHUE MOJTYUYEHHBIX PE3YJIbTATOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHE JI€1aTh BHIBOJIbI
Ha OCHOBAHHHM MOJYYEHHBIX PE3yIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB U IMpEBpAIIEHUs] PHEPTrUu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHno3a,
OILUTIOZI0TBOPEHUS, PA3MHOKEHUS, UHAUBUAYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTO-
reHe3);

YMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JUISl IPUHATHSA NMPAKTUYECKUX PEIICHUN B ITOBCEIHEBHOMN
KU3HU C LEeIblo oOecrieyeHus O€30MacHOCTH CBOETO 3/I0pOBbS U 370POBBS
OKPY>KAIOILKX JI0IeH, COOIIOEHUS] HOPM I'PaMOTHOIO MOBEACHUSI B OKPYXKaroLIei
MPUPOTHON cpejie, MOHMMAHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JTOCTHXKEHHM



COBPEMEHHOW OMOJIOTHH W OMOTEXHOJIOTHH IS PallMOHATIBLHOTO TPUPOIAOIIONH30-
BaHUS;

YMEHHUE peliaTh JIEMEHTApHbIC TCHETHUECKHE 33/1a4l Ha MOHO- M JIUTHOPH/I-
HO€ CKpeIMBaHue, CIEIUIEHHOE HaClIeJJOBaHUE, COCTABIATH CXEMbl MOHOTHOPHI-
HOTO CKPEIIMBAHUS ISl PEJICKa3aHus HACIeI0OBAaHUS PU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINONHATH JTA0OpPATOPHBIE U MPAKTHYECKUE pabOThI, COONIOAATH
npaBuia npu padbote ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTUYECKU OIEHWBATh M HHTEPIPETUPOBATh HWHPOPMAIHUIO OHO-
JIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHbBIE 3HAHUS U3 PA3IMYHBIX
UCTOYHUKOB (CpeicTBa MaccOBOM HWH(MOpMAIMU, HAyYHO-MOMYJISIPHBIE MaTepua-
JIbI), dTUYECKUE aCIIeKThl COBPEMEHHBIX HCCIICIOBAHWN B OHMOJIOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011128 6MOJIOTMYECKYI0 MH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUs ydueOHOro mpeamera «buomnorus» ¢ 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHHS €CTECTBCHHBIX HAyK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYY-
HOM KapTWHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKIIAJlE¢ POCCUHCKHX U 3a-
pyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHATIHLHOW TPAaMOTHO-
CTH YeJIOBEKa ISl pelIeHUs dKU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBATh COJEpKaHUE OWOJIOTHYECKUX TEPMUHOB WM TOHSATHI:
BU/JI, MOMYJISALNS, TEHOPOH, IBOIIOLHUS, ABMKYIIUE CUIIbI ((haKTOpbI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEAYLIEHTHI, IIEMU MUTAHUS, IKOJIOTHYe-
CKas mupamujia, OuoreoreHos, onocdepa;

YMEHHUE U3JIaraTh OMOJIOTHYEeCKUe Teopur (IBoonuonHas teopus Y. Jlapsu-
Ha, CHHTETHYECKasi TECOPHUs DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIlie-
Boro cxozactBa K. M. bapa, uepenoBanus riiaBHbIX HaNpaBICHUNA U MyTEH IBOJIO-
nuu A. H. CeBepiioBa, yuenus o 6umocdepe B. U. Bepuaackoro), onpeaensts rpa-
HUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIIAJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJOTHU: HAOIIOICHUE U
OMMCAHHUE MKUBBIX CHUCTEM, MPOIECCOB M SBJICHUM, OpraHU3alus W TPOBEICHUE
OMOJIOTHYECKOTO JKCIICPUMEHTA, BBIIBIMIKEHHUE THIIOTE3bI, BBISIBICHUE 3aBHUCHUMO-
CTH MEXJy UCCIIEIyEMbIMU BEIMYMHAMHE, OOBSICHCHHE TIOJYYCHHBIX PE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIBI
HA OCHOBAHUH TOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIICNATh CYIIECTBEHHBbIC MPHU3HAKK CTPOCHUS OMOIOTHYECKUX
O00BEKTOB: BUOB, TMOMYJSIHUN, MPOAYLEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHO-
reOLIEHO30B U 3KOCHCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIEACTBEHHOM M3MEHUYHUBO-
CTH, €CTECTBEHHOI'0 0TOOpa, BUI000pa30BaHus, TPUCITIOCOOIEHHOCTH OPraHU3MOB,
JEHUCTBUS YKOJIOTHYECKUX (PaKTOPOB HA OPTraHW3MbI, IEPEHOCA BEIIECTB U MOTOKA
HHEPTUU B SKOCUCTEMAX, AaHTPOTIOTEHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MecCT-
HOCTH, KpyTOBOpPOTa BEILIECTB U OMOT€OXMMUYECKUX IUKIIOB B Ouocdepe;

YMEHHE TPUMEHSTH IMOJTYUYCHHbIC 3HAHUS [JIsl OOBSICHEHHS] OMOJOTHYECKHUX
MIPOLIECCOB U SIBJICHUU, JUISl NIPUHATUA NMPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LETpl0 oOecreyeHus 0e30MacHOCTU CBOEro 370pPOBbS U 310POBbS
OKPY>KaIOIIUX JII0JIeH, COOTI0ICHUSI HOPM IPaMOTHOTO MOBEJACHUS B OKPYKAIOIIEH
MPUPOJHON cpejie, MOHMMAaHUE HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTHXKEHUHN
COBPEMEHHOM OMOJIOTHH JIJISl PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aJa4M, COCTABISITH CXEMBI
MepeHoca BEIIeCTB U IHEPTUM B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHE padOThI, COOIIOAATH
mpaBuiia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAO0BAHUEM;

yMEHUE KPUTUYECKU OIIEHUBATh U HHTEPIPETHPOBATH HH(OpMaIUi0 OUOo-
JIOTUYECKOTO COACPKaHMS, BKIFOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3TUYHBIX
HMCTOYHUKOB (Cpe/icTBa MaccoBOM MH(MOpMalMK, HAYYHO-TIOMYJSIPHbIE Marepua-
JBI), paccMaTpuBaTh TI00ATBHBIE SKOJOTUYECKHE MPOOJIEMBbI COBPEMEHHOCTH,
(bopMHpPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHME CO03/laBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
00001m1ast 6MOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoasbnbie | IIpakTnyecku
NPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bu6mmoreka [JOK
! buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHU3aALMS 1 bubmmorexa I[JOK
p 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa I[JOK
p https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
4 Ku3HenesTensHOCTS KIETkY 6 https://m.edsoo.ru/7f41¢292
5 Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bu6mmoreka [{JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexka [JOK
OPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Q p BHOE BOCMS 1 bu6mmoreka [{OK
C3CPBHOC Bpe https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4




11 KIJACC

KoJsmn4yecTBo yacos DIeKTPOHHBIE
Ne (uugposbie)
HanmeHoBaHMe pa3/1e/ioB U TeM NPOrpaMMbl Kourtpoabubie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bubmnoreka LJOK
I IBOITIOIHOHHAA GHOTIOTHA 9 ! https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2 Bo3HUKHOBEHME M pa3BUTHE )KU3HU Ha 3eMIIe 9 0.5 https://m.edsoo.ru/7f4 1 ceT4
3 Opra"ausMbl 1 OKpy Karomas cpeaa 5 1 bubmmorexa TIOK
P Py B pe https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo011ecTBa 1 DKOJIOTHYECKUE CUCTEMBI 9 hits:/m_edsoo.ru/7f4 1 cc74
bu6mmoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
 buonorus. O6mas 6uonorus, 10 kmace/ CuBornazos B.U., Aradonosa U.b., 3axaposa E.T., O0mecTBo ¢ orpaHnYeHHON
OTBETCTBEHHOCTBIO «J/[PODA»; AkimonepHoe obmiectBo «M3mparenscTBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJA
Coct. H.A. bornanos buonorus 10 knacc KonrponsHo-u3Mepurenbasie Marepuaiisl, M.: BAKO
A.1O. Nonuesa, A.B. Topranos buonorus B cxemax u tabauuax, M.: DkcMo

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru
https://m.edsoo.ru



