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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl M0 OMOJIOTUU TEOPETUUYECKYIO OCHOBY JUIsl ONpPEACNICHUs MOAXOA0B K (OPMHPOBAHUIO
colepkanusi yuyeOHoro nmpeamera «buosorus»  cocraBuim:  KOHIeNTyalbHble mojoxkenuss @OIOC COO o
B3aMMOOOYCIOBICHHOCTH LIEJIeH, COAepKaHus, Pe3yIbTaTOB O0yUeHUsI U TPeOOBAHUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB,
MOJIOKEHUsI 00 OOIIMX IeNIX U NPUHLHUIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEJIHEro OOIero
oOpazoBanust B Poccuiickoit denepanuu, a Takke MOJOXKEHHS O crielupuke OMOJIOruu, e€ 3HAaUeHUH B MO3HAHUU >KUBOU
OpUPOABl U OOECICYEHUH CYIIECTBOBAHUS 4desioBeueckoro oomiectBa. COriiacHO Ha3BaHHBIM TOJIOKEHHSIM, OIpPEIeIICHBI
OCHOBHBIE (DYHKIIUY TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu JA€T MpelCTaBlICHUE O LeNsX, 00 o0mieil cTpareruu oOy4deHHs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcsi cpelcTBaMu yyeOHoro npeamera «buosnorusy», omnpeaenser o0si3aTeNbHOE NMPEAMETHOE COAEPIKAHUE, €TOo
CTPYKTYpPY, paclpesieleHie Mo pa3jenaM U TeMaM, peKOMEHAYEMYIO MOCIEI0BaTeIbHOCTh U3yUeHHUsl y4eOHOro MaTepuaia C
y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM 00pa30BaTEbHOrO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yyJarommxcs.

B mporpamme mo OMOJIOTHM TakXe YYHTHIBAIOTCS TPEOOBAHHS K IUIAHUPYEMBIM JUYHOCTHBIM, METAlPEIMETHBIM H
MpEAMETHBIM pe3yibTaTaM 00ydeHus B (OPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHOM JEATEILHOCTH/yUueOHBIX
JENUCTBUN 00YyYaIONUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme no 6uonoruu (10—11 kimaccel, 0a30BbId YPOBEHb) peaqTu30BaH MPUHLUI MPEEMCTBEHHOCTH B U3yYEHHUH
ounonoruu, O6arogaps 4eMy B HEl MPOCMATPUBAETCSl HAMPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMHUpPOBAHUEM
€CTECTBEHHO-HAYYHOT'O MHUPOBO33pPEHUS, IEHHOCTHBIX OPUEHTALNN JIMYHOCTH, SKOJOTHIECKOTO MBIIUICHUS, TPECTaBICHUI
0 370pOBOM 00Opa3e *KHU3HU U OepexHbIM OTHOLIEHHEM K OKpyXxarouieil npupoaHoi cpene. [loatomy Hapsay ¢ u3ydeHHEM
00IIeOMOIOTUYECKUX TEOPU, a TakXKe 3HAHUM O CTPOCHMM >KMBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONINX B HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTHUHU YAENEHO BHUMAHUE WCIOJb30BAHUIO TIOMYUYEHHBIX 3HAHWN B
MOBCETHEBHON JKU3HM ISl PEIICHUS MPHUKIAIHBIX 3a7a4, B TOM 4YHCIe: MPO(UIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUIA
YelioBeKa, MEIUKO-TeHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHHUS HKOJIOTMYECKU I1€JIeCOO0pa3HOro TMOBENCHUS B
OKPYXarUel MPUPOJHON CpEele, aHAIN3a BIUSHUSA XO3SMCTBEHHOU JEATEIBHOCTH YEJIOBEKA HA COCTOSIHUE NMPUPOIHBIX U



HMCKYCCTBEHHBIX JKOCHUCTEM. YCUJICHWE BHHMAaHUS K TPUKIAAHONW HAMPaBICHHOCTH y4eOHOro mpeamera «buomorus»
MPOJIMKTOBAHO HEOOXOJAMMOCTBIO OOECIEYCHHUsST YCIOBUW I PEIICHHWs] OJHOM W3 AaKTyaJbHBIX 3a7ad IKOJIBHOTO
OMOJIOTHYECKOr0 00pa3oBaHMs, KOTOpas Mpeanojaraet (GopMupoBaHHe Y OOyYarolUMXCsl CIOCOOHOCTH aJanTUPOBAThCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpemHero o0miero o0pasoBaHus 3aHUMaeT BakHOe MecTto. OHa obecrmeunBaeT GOopMUPOBAHUE Y
oOydJarommxcsi MPEICTaBICHU O HAYYHOW KapTUHE MHpa, pacImpser ¥ 0000mIaeT 3HAHUS O JKUBOW NpHUpoOjE, e
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alMy U HBOJIOLMH, CO3MAaET YCIOBHUA JUIsl: MO3HAHUSI 3aKOHOB KUBOM
npupoabl, GopMUpoBaHUS (YHKIMOHAIBHOW TPAMOTHOCTH, HaBBIKOB 3JI0pOBOro U 0Oe3omacHoro oOpasza >KW3HH,
AKOJIOTHYECKOTO MBIIUIEHUS, IEHHOCTHOTO OTHOLIEHHUSI K dKUBOW MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKXKe JJIsl PEIICHUs BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3a/a4 CPEHEr0 OOIIEero
oOpazoBaHus, coluanu3anuu oOyyaromuxcs. M3yueHue Ouosoruu oOecneyuBaeT YCIOBHUS Jisi  (DOPMUPOBAHUS
WHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX M HMH(POPMAIMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpbl, CIHOCOOCTBYET
MHTErpalui OMOJIOTMYECKUX 3HAHUM C MPEACTaBICHUSAMHU U3 JAPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUHU U
reorpaduu. Ha3BaHHbIE TOJNIOKEHUS O TMpeJHA3HAYeHUH Yy4yeOHoro mnpenmera «buosorus» CoOCTaBUIM OCHOBY JUIS
OTpeIeNICHHs TTOAXOA0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJICPIKAHUS, IPEACTABICHHOIO B MPOrpamMMe 1o OMOJIOTHH.

Otb6op coxaepkanusi y4yeOHoro mpenmera «buomorus» Ha 0a30BOM YpPOBHE OCYIIECTBJIEH C MO3UIIUN
KyJBTYpOCOOOPA3HOTO MOX0/a, B COOTBETCTBHH C KOTOPHIM 00YyYarONIUECs TOKHBI OCBOUTh 3HAHUS U YMEHUS, 3HAYUMBIC
it hOpMHUPOBAHUS OOIIECH KyJIbTYpBhI, ONIPENCISIONINE aIEKBATHOE TIOBEJICHHUE YETIOBEKA B OKPYIKAIOIIEH MPUPOTHOM Cpeie,
BOCTpeOOBaHHbBIC B TOBCEIHEBHOM KU3HU U MPAKTUYECKON AesTeIbHOCTH. Oco00e MECTO B ATOM CHCTeME 3HAHUMN 3aHUMAIOT
AJIEMEHTHl COJIEpPKaHUsl, KOTOpbIE CIy>XKaT OCHOBOM il (DOPMUPOBAHUS MPEJCTABICHUN O COBPEMEHHOW €CTEeCTBEHHO-
HAay4yHOM KapTHUHE MHpa U IICHHOCTHBIX OPHUEHTAIUSAX JUYHOCTH, CHOCOOCTBYIOUIMX TyMaHU3AIMU OUOJOTUYECKOTO
oOpa3oBaHUs.

CTpykTypupoBaHuEe COJCpKaHUS Y4eOHOro Marepuaja B MpPOTrpaMMe MO OWOJOTHU OCYIIECTBICHO C YYETOM
MIPUOPUTETHOTO 3HAYEHUS 3HAHUK 00 OTIWYUTEIBHBIX OCOOCHHOCTSX >KUBOM MPHUPOJBI, O €€ ypOBHEBON OpraHU3alud U
ABOJIIONIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yUeOHOTO npeaMera « buonorusy BbIICICHBI CISAYIONINE COIepKaTEIbHbBIS
munun: «buonorus kak Hayka. MeTtonasl HayuyHOTO TO3HaHUsS», «Kierka kak Owonornueckas cuctemay, « OpraHusM Kak



Ouonoruueckas cucreMa», «CHcTeMa M MHOrooOpasue OpraHM4ecKOro MHpPay, «IBOIIONUS KUBOW MPUPOIBD»,
«IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTUY.

Lenp uzydenust yueOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE OOYyYarOUUMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIITMOHAJIBHON OpraHU3allMM >KUBBIX CHCTEM Pa3HOr0 paHra M NMPHOOpPETeHHE YMEHHM HCIOJb30BaTh 3TH
3HAHMS U1 TPAMOTHBIX JE€HCTBUN B OTHOIIEHUH OOBEKTOB KMBOW MPUPOJbI U PELICHUS PA3IMYHBIX )KU3HEHHBIX IPOOJIEM.

JlocTmkeHne 1enu M3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE 00ECIEUHBACTCS PEIICHUEM
CJIeIYIOIIUX 3a7a4:

OCBOCHHME OOYYarOUIMMUCS CHCTEMbl 3HAHUA O OHOJOTHYECKUX TEOpUsX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTE3aX, MpaBUjax, CIyXallkux OCHOBOM A (popMHpOBaHMS MPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHUSA, CTPOECHUU, MHOTOOOpa3HH U OCOOEHHOCTSIX HUBBIX CHCTEM PAa3HOIO YpOBHSA OpraHu3alluH,
BBIJAIOLIUXCS OTKPBITUSX U COBPEMEHHBIX UCCIEA0OBaHUAX B OUOJIOTUY;

(¢opMupoBaHrue y 0Oy4YaroIIMXCsl MO3HABATEJIbHBIX, MHTEJUIEKTYalbHbIX M TBOPYECKUX CIOCOOHOCTEM B Ipolecce
aHaJIM3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJOTUU HAYUYHBIX B3IJIAJO0B, €U U MOAXOA0B K U3YUEHUIO )KUBBIX CUCTEM PA3HOTO
YPOBHSI OPTaHHU3aL1Y;

CTAaHOBJICHHE y OOydYaromuxcsi oO0IIel KylbTypbl, (YHKIHOHAIBHON I'PaMOTHOCTH, PAa3BUTHE YMEHUN OOBSICHATH U
OLICHUBATh SIBJIEHUSI OKPY’KAIOIIET0 MHUpA >KMBOM MPUPOJbl HA OCHOBAHWUU 3HAHUU U OIbBITA, MOJYYEHHBIX MPU U3yYECHUU
OMOoJIOTHH;

(GopMupoBaHrue y OOYYaIOIIMUXCS YMEHMH WIIIOCTPUPOBATh 3HAUEHHE OWOJIOTMYECKUX 3HAHUW B MPaKTHUYECKOM
JEeSATEIbHOCTH YEJI0BEKa, Pa3BUTUN COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUNA U arpOOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIIOBEKOM >KMBOM MPUPOBI, HEOOXOIAMMOCTU OEpeKHOIro
OTHOUIEHUS K HEW, COOIO/ICHUS STUYECKUX HOPM MIPU MPOBEAECHUU OMOJOTUYECKUX UCCIIEIOBAHUT;

OCO3HaHUE LIEHHOCTHU OMOJIOTUYECKUX 3HAHUH JUIsl OBBIIICHUS YPOBHS KOJIOTUYECKON KYJIbTYPBbI, s (POpMUpOBaHUS
Hay4YHOI'0 MHUPOBO33PEHHS;

OpUMEHEHUE NPUOOPETEHHBIX 3HAHUM WM yMEHUH B TOBCEIHEBHOW KU3HU IS OLEHKHU IOCIEJICTBUMA CBOEH
NEATEeIbHOCTH TI0 OTHOIICHHWIO K OKpYXKarIleh cpeae, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE M COOJIIOJACHUE MeEp
podUIaKTHKH 3a00JICBaHU.



B cucreme cpennero obmero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM YPOBHE, SIBISETCA 00s3aTEIbHBIM
y4eOHBIM MTPEIMETOM, BXOJIAIIUM B COCTaB MpeaMeTHON o0acTu «EcTecTBEeHHO-HAYYHbBIE TPEIMETHD.

Jlnis u3ydenust OMojioruu Ha 0a30BOM YpOBHE CpEIHETo o0Iiero oopazoBanusi orBoautcs 68 dacos: B 10 kimacce — 34
yaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 yac B Hezelo).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOUIECTBEHHBIMHU, TEXHUYECKUMH U APYTMMH €CTECTBEHHBIMH HayKaMmH,
¢bunocodueit, 3THKOMN, IcTEeTUKON W mpaBoM. Ponb Ouonoruu B GOpMHPOBAHUUM COBPEMEHHOW HAyYHOW KapTHUHBI MUpA.
Cucrema OMOIOTHYECKUX HAYK.

Metoapl TO3HaHUS JKUBOM MOpUPOALl (HAOMIOJEHUE, DSKCIEPUMEHT, OIMCAaHHWE, HW3MEpPEeHue, Kiaccudukaims,
MOJICIUPOBAHUE, CTaTUCTHUYECKasi 00pabOoTKa IaHHBIX).

JdeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU PUPOJIBI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/cronb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

Kusbie cucteMbl (OMOCHUCTEMBI) Kak MpeAMeT u3yudeHusi Ouojoruu. OTIWYUE KUBBIX CUCTEM OT HEOPTaHUYECKOU
MIPUPOJIBL.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMKU OMOCUCTEM: MOJIEKYJISIPHBINA, KJIECTOUYHbIN, TKAHEBBIH,
OpraHU3MEHHBIN, TOMYJISITUOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTeOIIeHOTUYECKHIA ), OMOC(EepHBIT.

JdeMoHcTpanuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE IPU3HAKH )KU3HN», « Y POBHU OPTaHU3ALUU KUBOU MPUPOIBD.

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. Xumnueckuii cCOCTAB ¥ CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTAaB KJIETKU. XUMHUYECKHE BJIEMEHTBI: MAKpPOAJIEMEHTHI, MUKPO3JIEMEHThl. Boma W muHepanbHbIE
BEILIECTBA.



@OyHKIMK BOABI U MUHEPAIbHBIX BELIECTB B KieTke. [lognepkanne ocMOTH4EeCKOro OaiaHca.

benku. CoctaB u crpoeHue O€aKOB. AMHHOKMCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHUMBIE
AMUHOKHCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYpPbI OCIKOBON MOJIEKYJIbI (IIEpBUYHASI, BTOPUYHAS, TPETUUHAS U
YEeTBEPTUYHASI CTPYKTYpa). XUMHUECKHE CBOMCTBa OenKkoB. bruonornueckue GpyHKnn OEIKOB.

®depMeHTHI — OMoNOrHUeckre karamuzaTtopbl. CTpoeHue (pepMeHTa: aKTHUBHBIA IIEHTp, cyOcTpaTHasl Crienu(pUuIHOCTb.
Kodepmentsl. Butamunsl. OTnuunst epMEeHTOB OT HEOPTaHUUYECKUX KaTaJlu3aTOPOB.

VYrieBoabel: MOHOCaxXapuabl (TJIFOKO3a, pr003a U 1e30KCUprb03a), aucaxapuibl (caxapos3a, JaKTo3a) U MOJIMCAXaPHIbl
(xpaxma, TJIMKOTeH, LEeJUT0J103a). buonornueckue GyHKIUU YIII€eBOJOB.

Jlununel: Tpurauuepuasl, ¢Gocpoaunuapl, crepouasl. ['mapodunsHO-rUapoPOOHBIE CcBoiicTBa. buonoruueckue
¢Gbyskunn munuaoB. CpaBHEHUE YIIIEBOAOB, OCIKOB U JIMIUAJIOB KaK ICTOYHUKOB SHEPTHU.

Hyxneunossie kucinotel: JIHK n PHK. Hykneotunsl — MoHOMEpBI HyKIEUHOBBIX KucH0T. Ctpoenue u ¢pynkuun JJHK.
Crpoenue u pynkiuu PHK. Bugst PHK. AT®: ctpoenue u GyHKIUU.

[uTtonorust — Hayka o kjeTke. Knertounas teopus — npumep B3auMOJAEUCTBUSA UIeH M (HAKTOB B HAyYHOM IO3HAHUMU.
Meronabl n3y4eHus KIETKH.

Kietka kak menocTHas xuBas cucreMa. O0mye Npu3HaKy KIETOK: 3aMKHYyTasi HapykHas memOpaHna, moJiekyisl JJHK
KaK TeHEeTHYECKHUI anmnapar, CucTeMa CUHTe3a Oeska.

Tunsl KiE€TOK: »yKapuoTHuUecKas M THpokapuotuyeckas. OCOOEHHOCTH CTPOEHHUS MPOKaAPHUOTUYECKOM KIIETKH.
Knerounass crenka Oaktepuif. CTpoeHHE 3yKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, >KUBOTHOW H
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAs CTEHKA, MNIMKOKANUKC, uX (GyHkuuu. [Ina3zmarnueckas memOpaHa, eé
cBoiictBa 1 ¢GyHkuuu. Llutomnasma u e€ opranomasl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmapat [Nonbmxw,
mn30coMbl. [10IyaBTOHOMHBIE OpraHOMBI KJIETKHA: MUTOXOHIPHM, IIacTuabl. IIpomcxokaeHne MUTOXOHAPUN U IUIACTHL.
Bunel mnactun. HememOpanHble OpraHoOMIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LIEHTP, LIEHTPHOIN, PECHUYKH, >KT'YTHUKH.
@yHKIMHA OPraHOUI0B KJIeTKU. BrirroueHus.

SAnpo — perynsaTopHbli 1eHTp kieTKu. CTpoeHue snpa: saepHas 000J0uKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XpOMOCOMBI.



TpancnopT BEIECTB B KIETKE.

JemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P.
®paunknul, K. M. bap.

Juarpammer:  «PacnipeneneHne XMMHYECKMX DJJIEMEHTOB B HEXKHMBOM MpHpoae», «PacmpeneneHne XuMHUYECKUX
AJIEMEHTOB B JKMBOM IIPUPOIELY.

Tabmuupl u cxemsl: «llepuoanueckass TabnuIa XUMUYECKUX IEMEHTOB», «CTpoeHHe MOJIEKYJIbl BOAb, «brocuHTes
oenka», «CtpoeHne Monekynbl Oenka», «CtpoeHue depmenta», «Hyknennossie kucnotel. [JHK», «CTpoeHue Monexyibl
AT®», «CtpoeHHe 3yKapuOTHYECKOW KIETKH», «CTPOCHHE MKUBOTHOW KIETKW», «CTPOCHUE PACTUTEIBbHOW KIETKWY,
«CtpoeHne MpoKapuOTUIECKON KIETKW», «CTpOCHUE Apa KIETKN», « Y TIIEBOAB, «JIumuasn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHWE ISl MPOBEACHHS HAONIOACHUI, U3MEPEHUN, 3KCIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK.

JlaGopaTopHble  NpaKTHYeCKHE padoThI:

Jlabopatopnass pab6ora No 1. «/3ydeHuwe KaTaIUTUYECKOM AaKTUBHOCTH (PEPMEHTOB (Ha MpUMEpEe amMuia3bl WM
KaTajasbl)y.

Jlaboparopnas pabotra No 2. «M3yueHue CTpOeHUS KJIETOK PAaCTCHUH, JKMBOTHBIX W OaKTepUil MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENApATaX U UX OITUCAHUEY.

Tema 4. /KusHeaesATeJJbHOCTb KJIETKH.

OOmeH BelecTs, Wik MeTad0Iu3M. AcCUuMUIISAIUS (TUTACTHYECKUIT OOMEH) U TUCCUMUIIALIMS (SHEPTeTUUECKUI OOMEH) —
JIBE€ CTOPOHBI €IMHOTO Ipolecca MeTadom3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTMH B IOHUMAaHUKU METa00IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA M rerepoTpodHbii. Poias ¢pepmMeHTOB B OOMEHE BELIECTB M NPEBpAILLEHUU
SHEPIrUU B KIIETKE.

®dotocunTe3. CBeroBas W TeMHOBas (¢a3bl (GoTocuHTe3a. Peakmmu ¢ortocuHTe3a. IHHEKTUBHOCTH (HOTOCHHTE3A.
3Hauenure (QoTocuHTE3a JUIs KU3HU Ha 3emiie. BnusiHue ycioBuil cpeabl Ha (POTOCHMHTE3 M CHOCOOBI MOBBIIICHUS €T0
MIPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHU.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepun. 3HaYCHHE XEMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.



DOHepreTudeckuii oOMeH B kJeTke. Paciienyienue BemecTs, BbIICICHHE U aKKYMYJIMPOBaHHE YHEPTHH B KIIETKE. DTarbl
sHeprernyeckoro odOmena. [nmkonn3. bpoxkenne u ero Buabsl. KucaopoaHOe OKHCIEHHE, WA KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunupoBanue. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakuuu MatpuuHoro cunresa. I'enernyeckas unpopmanus u JJHK. Peanuzanus renernyeckoit nHGpopMannu B KJIETKE.
['enetnueckuil Ko U ero cBoiicTBa. TpaHckpunuus — mMatpuunblid cuHTe3 PHK. Tpancasuus — OnocuHTres Oenka. DTambl
Tpancisauuu. Konupoanue aMuHoKUCIOT. Posb pubocom B Omocunrtese Genka.

Hexknerounsie ¢popmsl xu3Hu — BUpYychl. ctopus otkpeitusa BupycoB (. 1. BanoBckuit). OcoOeHHOCTH CTPOCHHS U
’KU3HEHHOTO LMKJIa BUpycoB. bakrepuodaru. bone3Hn pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycamMu. Bupyc

ummyHoaeuiuta uvenoBeka (BUY) — BoszOyautens CIIN[a. OOpatHas TpaHCKpUIILIUS, peBepTa3a M HHTErpasa.
[IpodunakTuka pacnpocTpaHEHUs] BUPYCHBIX 3a00JI€BaHUI.
JleMoHcTpanuu:

IToptpetsi: H. K. Konwuos, /1. Y. UBanoBckuii, K. A. Tumupsses.

Tabnuupr u cxembl: «Tumbl nutanus», «Metabonuzm», «MUTOXOHAPUS», « IHEPTrETUUECKUNA 00MEH», «XIIOPOILIACT,
«®otocunte3», «Crpoenne JIHK», «Ctpoenne u ¢yHknuoHupoBaHue reHa», «Cunrte3 Oenkay, «l'eHeTmueckuil Komy,
«Bupyce», «baktepuodarny, «Crpoenue u xxu3HeHHbI ki supyca CII1/la, 6akrepuodaray, «Permnukanusa JJHK».

O6opynoBanue: moaenu-anminkanuu «Y npoenue JJHK u tpanckpunuumsy, «buocunres 0enkay, « CTpOCHHE KIECTKU,
Mozeib cTpykrypsl JHK.

Tema S. PasMHoOKeHHe 1 MHAMBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounbiii 1y, wiv >KW3HEHHbIM LMK KiaeTku. MuTepdaza u muros. Ilpoueccel, nporekatomue B uHTEpdase.
Pennmukanus — peakuus matpuunoro cunresa JJHK. Ctpoenne xpomocoM. XpoMOCOMHBIN Ha0Op — KapuoTUN. JIUIIIONIHBINA
Y TaIluIOMHBIA XpOMOCOMHBIE HA0OPBI. XpoMmaTubl. LluTomornueckre OCHOBBI pa3MHOKEHUS U UHAUBUIYaTIbHOTO Pa3BUTHS
OpPraHHU3MOB.

Henenue knetkn — Muto3. Craguu muto3a. [Iporeccsl, MpoucxXoAsie Ha pa3HbIX CTaAusiX MHUTO3a. buosornueckuii
CMBICJI MUTO3a.

[Iporpammupyemasi rubenb KJIETKU — arnomnTo3.



®opmbl pa3MHOKEHHUS OPraHM3MOB: Oecrojoe M MmonoBoe. Bunapl Oecnoioro pa3MHOXKEHHS: [EJICHHE HaIBOE,
MTOYKOBAHUE OJJHO- U MHOTOKJIETOYHBIX, CHOPOOOpPA30BaHHE, BEr€TAaTUBHOE pa3MHOXEHUE. MICKyCCTBEHHOE KIOHHPOBAaHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECTIOJIOTO.

Meiio3z. Cragum wMeio3a. Ilpoueccel, nmpoucxopasimue Ha cragusx Menosa. IloBegenwe XpomMocoM B Meio3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HaYEHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy XUBOTHBIX. [IOJIOBBIE KEE3bl: CEMEHHUKM M SIMYHHUKHU.
OOpazoBaHue W pa3BUTHE TMOJOBBIX KIETOK — TaMeT (CIepMaTo30ui], SHIEKIETKa) — CHepMaTOoreHe3 M OBOICHES.
OcoOeHHOCTH CTpOEHHUS SIMLIEKIIETOK U criepmaTo3ouaoB. Omnogorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHes3). ITambl IMOPHOHAIBHOTO
pPa3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX: JIpOOJEHHE, racTpyssinus, opraHoreHes. lloctamOpuonanbHOe pazButue. Tumbl
NOCTAIMOPHUOHAJIBHOTO Pa3BUTHUS: MPAMOE, HenpsAMoe (JTMUMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (HAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Pocrt u pa3Butue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUN PA3BUTHS.

JleMmoHcTpanuun:

Tabmuupl 1 cxembl: «POpPMBI Pa3MHOKEHHSI OPraHU3MOBY», «/[BOMHOE OIJIOIOTBOPEHHE Yy LBETKOBBIX PACTEHHID»,
«BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «lleneHue kueTku Oakrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocombl», «Kietounbii mukim», «Permmkanus HK», «Mwutosz», «Menosy», «lIpamoe u HempsamMoe pa3BUTHEY,
«I"aMeTorenes y MIEKOMUTAIOIINX U Ye0BeKa», « OCHOBHBIE CTAJUN OHTOT€HE3a.

OGopynoBaHue: MHKPOCKOTI, MHKPOITPENapaThl «Cnepmaro3onasl MJICKOTIATAIOILIET O, «Snuexnerka
MJIEKOnUTaroIero», «Kaprnoknnes B KiieTkax KOpellka JyKa», MarHUTHasi MOJIEb-anIuIMKauus «Jlenenue KieTkn», MoAelb
JIHK, monens meTadhazHOit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

JlabopatopHas pabota Ne 3. «HaOnroienne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTax.

JlabopatopHas pabota Ne 4. «3ydyeHne cTpoeHHsI MOJOBBIX KIETOK HAa TOTOBBIX MUKpPOIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.



[Ipeamer u 3amaun reHeTwku. McTopus pa3BuTHs TeHETUKH. Poib IUTONOTMH W SMOPHOJOTHH B CTaHOBJICHUU
reHeTUKU. BKiam poccuilckuxX U 3apyOeKHBIX YUEHBIX B pPa3BUTHE T€HETUKU. MeTonbl TeHETHUKH (TMOpUI0JIOTUYECKUH,
[IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCcKuii). (OCHOBHBIE T'€HETUYECKHE TMOHATHUS. ['eHeThyeckas CHUMBOJIMKA,
UCIIOJIb3YEMas B CXEMaX CKpPEIIMBAaHUMN.

3aKOHOMEPHOCTH HACIICIOBAHUS MPU3HAKOB, ycTaHOBJIEHHbIE I. MeHneneM. MoHOruOpuaHOE CKpelrMBaHue. 3aKOH
eaMHO-00pa3usi THOPUIOB TEPBOTO TMOKONCHHS. [IpaBmio momMuHUpOBaHHSA. 3aKOH pacIICIUICHUs MPU3HAKOB. [ wmortesa
YUCTOTHI raMeT. [1oHOe 1 HenmoJIHOe TOMUHUPOBAHUE.

JuruOpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCUMOTO HACJEJIOBAHMS NPHU3HAKOB. lluTOoreHeTmyeckue OCHOBBI
TUTHOPUIHOTO CKpEIMBAaHMS. AHAIM3UpYIONIEee CKpeluBaHue. Vcnosb30BaHUe aHATM3HPYIOMIETO CKPENIMBAHUS IS
ONpeaeeHUs] TeHOTUIIa 0COOU.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjgeHHOMY HacienoBaHuio reHoB. Hapyuienue
CLICIUICHUs T€HOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpEAENeHUE Mojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. l'OMOraMeTHble H
reTeporaMeTHble opranu3mel. HacrenoBanvue npu3HakoB, CUEINICHHBIX C MOJIOM.

N3menunBOCTh. BuAbl M3MEHUMBOCTH: HEHACJIECACTBEHHAs W HaCIEACTBEHHas. Poyib Cpeapl B HEHACIEICTBEHHOM
M3MEHYMBOCTU. XaPAKTEPUCTHKA MOIUPUKAIIMOHHON M3MEHYMBOCTH. BapuanmoHHslil psia U BapualimoHHas kpusasi. Hopma
peakiuu Tnipu3Haka. KonmnyecTBeHHbIE M KauyeCTBEHHbIE MPU3HAKU W MX HopMa peakiuu. CBoHcTBa MOAM(PUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBennas, win reHOTUIIMYECKasi, UI3MEHUMBOCTh. KoMOMHaTHBHAS U3MEHUHUBOCTh. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH. MyTallmoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTaliuii: TeHHbIe, XPOMOCOMHBIE,
reHoMmHble. YacToTa U mpuyuHbl MyTamnuil. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIEACTBEHHOM
n3MmenunBoctu H. M. BaBuosa.

BuesnepHas HacneCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'eneruka uyenoBeka. Kapuotun yenoBexka. OCHOBHBIE METOJIbl T€HETHKH YEJIOBEKA: T€HEAJTOTHYECKUM, OJM3HEIOBBIMH,
[IUTOTCHETUYECKHM, OMOXUMUYECKUNA, MOJIEKYTIsIpHO-TeHeTHYecKuid. COBpeMEHHOE Ompe/eiieHIe TeHOTHITA: TTOJITHOTEHOMHOE



CEeKBEHHPOBAaHNE, TeHOTUNHPOBaHUE, B TOM yHcie ¢ nomoiurpio [1I[P-ananuza. HacneacrBennsie 3a0oneBaHusl 4elOBEKa:
reHHble 0oye3HH, OO0JIE3HH C HACJIEACTBEHHOM MpeapacroyioKeHHOCThIO, XPOMOCOMHBIE Oosie3Hn. CoMaTH4ecKue Hu
reHepatuBHble MyTaluu. CTBOJOBbIE KJIETKU. [IpuHIMIBI 310pOoBOro 00pas3a >KU3HU, JUATHOCTHKH, MPOMUIAKTUKU U
JICYCHUS] TEHETHMYEeCKUX OoJe3Hei. Menuko-reHeTHYecKoe KOHCYJIbTUPOBAHME. 3HAYECHUE MEIUIIMHCKOW TE€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETHUYECKUX 3a00JIeBaHUI UeIoBeKa.

JleMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: « MOHOTHUOPUIHOE CKPEIIMBAHUE M €r0 IIUTOTEHETUYECKasi OCHOBA», «3aKOH PaCUICIUICHUS U €ro
LUTOTEHETHYECKass OCHOBa», «3aKOH 4YHUCTOTHI ramer», «JuruOpunHoe ckpeuBanue», «lLluronornyeckue OCHOBBI
OUTHOPUAHOTO CKpeluBaHus», «Meio3», «B3aumoneicTBue aiienbHbIX TIeHOBY», «leHeTudyeckue KapTbhl pacTEHUH,
KUBOTHBIX M 4elloBeKay, «['eHeTuka mojia», «3aKOHOMEPHOCTH HACJEIOBAaHMs, CUEIUIEHHOro ¢ mnojom», «Kapuotumsl
Yesl0oBeKa U KUBOTHBIX», « Buabpl n3mMeHunBocTH», «MoaudukanuoHHas U3MEHUUBOCTh», «HacnenoBanue pesyc-gpakropay,
«I"eneruka rpymnm kpoBn», « MyTallMOHHAsI ©K3MEHYUBOCTBY.

O6opynoBanue:  Mojenu-anmiukanuu — «MoHorubpugHoe — ckpemuBaHue», «HemonHoe — TOMHUHHpOBaHHE,
«lurnbpunnoe ckpemmBanuey, «llepekpéct XxpoMocom», MUKPOCKOII U MUKponpenapatr «/po3zodpuna» (Hopma, MmyTrauuu
(hopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON.

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yapTaTOB MOHOTHOPUIHOTO M TUTHOPUIHOTO CKPEUTUBAHUSA Y JIPO30(HUIIBI
Ha TOTOBBIX MUKPOITpENapaTax».

JlaGoparopuass pabora Ne 6. «M3ydyenue MoaudUKaMOHHOW HM3MEHUMBOCTH, MOCTPOCHHME BapPUAIIMOHHOTO psa U
BAPUALIMOHHOW KPUBOW».

Jlabopatopnas paborta Ne 7. « AHanu3 MyTanuii y 1po30¢Guiibl Ha TOTOBBIX MUKpPOIIpenapaTaxy.

[IpakTuueckas padora Ne 2. «CocTaBiieHHE M aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuys Kak Hayka M HIpouecc. 3apOoKIEHHE celleKIMU U jaoMectukanus. Yuenne H. WM. BaBuioBa o neHrtpax
MIPOUCXO0XKJIEHUS U MHOTO00pa3usl KyJIbTYpPHBIX pacTeHUi. L[eHTphl MPOUCX0XKIECHHS TOMAITHUX KUBOTHBIX. CopT, mopoja,
LITAMM.

CoBpeMeHHbIE METObI CENEKIMU. MacCoBBI U MHAMBHUIYAIbHBII OTOOPHI B CEJIEKIIUU PACTEHUH U )KUBOTHBIX. OlleHKa
sKcTepbepa. bIM3KOpoICTBEHHOE CKpenuBaHue — MHOpuAUHT. Yucras nuHus. CKpeluBaHWE YUCTHIX JHHMM. ['eTeposuc,
unu rubpuaHas cwia. HepojactBeHHoe ckpenuBanve — ayTopuauHr. OtnanéHHas rtuOpuauzanus M €€  YCHEeXH.
HckyccTBEHHBINM MyTAareHe3 U MOJIYyYEeHHE MOJUILIOUAO0B. JIOCTHKEHNS CENEKIIMU PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl co3faHus pekoMOuHaHTHOM JIHK u
TPAHCT€HHBIX OpraHu3MoB. KinerouHas uHxeHepus. KneTouHele KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOXEHUE PACTEHUM.
KitonupoBaHue BbICOKOIPOAYKTHUBHBIX CEIbCKOX035MCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHUE U dTHUeCcKue rpodaembl. MO
— TeHETUYECKU MOJIU(DPHUIIMPOBAHHbBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

TaOmumpsl 1 cxembl: kKapTa «L{eHTpbl MPOUCXOXKIEHHUSI 1 MHOTOOOpa3usl KyJbTYpPHBIX pacTeHHiD», «[lopoabl nomamnmx
KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHuil», «OtmanénHas rulOpuauzauus», «Pabotel akagemumka M. @. HBanoBay,
«Tomunnonnus», «OO0bEKThl OUOTEXHOJIOTUNY, «KIETOUHBIE KyJNbTYphl U KIOHHUPOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC
TE€HOB, XpPOMOCOMY.

O6opynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COpPTOB pAacTeHUM, repbapuit
«CenbCKOX035MCTBEHHBIE PACTECHUSY.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHUKEHUS CEJIEKIIMM PACTEHHM M >KMUBOTHBIX (HA CEJEKUMOHHYIO CTaHIUIO,
IUIEMEHHYIO0 (pepMy, COPTOMCHBITATENbHBI Yy4YacTOK, B TEIUIMYHOE XO3SWCTBO, JIaDOpAaTOPUIO arpOyHHUBEPCUTETA WIIU
Hay4YHOTO LIEHTPA)».

11 KITACC



Tema 1. IBoIIOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HMKHOBEHUS 3BOJIIOLHMOHHON TEOPUHU. DBOJIOLHMOHHASA TEOpHUs U €€ MecTo B Ouosoruu. BiusHue
ABOJIIOIIMOHHON TEOPUH Ha Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CsugerensctBa 3BONMONMU. [lasieOHTONOrMYECKUE: MOCIEAOBATEIBHOCTD IMOABICHUS BUAOB B MaC€OHTOJIOTHYECKOU
JIETOMHUCH, Tiepexoanbie popMbl. bruoreorpaduyeckue: cxoacTBo U paznuune hayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHE: CXOACTBA U Pa3Inyusl SMOPUOHOB Pa3HbIX BUJOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHUE:
TOMOJIOTUYHBIE, AHAIOTHYHBIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKUX IMyTEH Y BCEX OPraHU3MOB.

OpomonnoHHas teopusa Y. JlapsuHa. IIpeanocbulku BOSHUKHOBEHMS JapBUHU3MA. [[BHKYyIIHE CUIIBI IBOJIIOLIMU BUJIOB
no JlapBuHy (M30BITOYHOE PA3MHOXKEHUE IMPU OTPAHUUYEHHOCTH PECYpCOB, HEOIpEAENIEHHAas H3MEHYMBOCTh, OOopbOa 3a
CYIIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunretrnueckas Teopust sBomonuu (CTI) u e€ 0CHOBHbBIE TTOJIOKECHHUS.

Mukpossomronus. [lonmynsauus kak equHUNA BUIA U 3BOJIIOLIHH.

JiBuxyuue cuibl ((pakTopbl) HBOJIIOLMY BUAOB B NpUpoAe. MyTallMOHHBIHN MpoLecc U KOMOWHATUBHAS U3MEHUYUBOCTb.
[TonynauMoHHBIE BOJIHBI U JIpeiid reHoB. N3o0sauus u MUrparus.

EcrectBeHHbIN 0TOOP — HanpaBsoMIKi hakTop BTN, DOPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCTh OPraHU3MOB KakK pe3ysbTat 3Bostouuu. [Ipumepsl npucnocobiieHuit y opranu3zmMoB. ApoMopdo3bl
Y UANO-aJanTaluy.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHMS: reorpaduyeckoe, 3KOJIOTUYECKOE.

MakponsBomonusi. @opmel 3BoMIONMNK: (DUTIETHUECKAs, IUBEPreHTHAs, KOHBEPreHTHasl, napamiensHas. HeoOpatumocTsb
ABOJTIOIUH.

IIpoucxoxeHne 0T HeCIeNUAIN3UPOBaHHbIX NpeaKoB. [Iporpeccupyromas cnenuanu3anus. AganTuBHas pajgranys.

JdeMoHcTpanuu:

[Toptpetsr: K. JInunnei, XK. b. Jlamapk, Y. Jdapeun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, @. Mromiep, A. H.
CeBep110B.



Tabmuupl u cxemsl: «Pa3BUTHE OpPraHMYecKOro Mupa Ha 3emie», «3apOoAbllld IO3BOHOYHBIX IKUBOTHBIX»,
«ApxeonTepukc», «Popmbl 60psOBI 3a cymecTBoBaHue», «EcrecTBeHHBIN 0TOOp», «MHOrooOpa3ue COpTOB pacTEHHII,
«MHorooOpa3zue nopoj; )KuBoTHbIX», «[lomymsauumn», «MyTallMOHHas U3MEHUYUBOCTBY, «ApomMopdo3bl», «anoaganranuny,
«OO0u1as nerenepanus», «/IBuxyume cuibsl 3Boonun», «Kapra-cxema mapmipyra nyremectsus Y. lapsuna», «bopsba 3a
cymectBoBanue», «lIpucmoco0ieHHOCT,  OpranusmoB», «l'eorpaduueckoe BUA00OpazoBaHUE», «IDKOJIOTHYECKOE
BHUI000pa30BaHUCY.

OOopynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3jIM4YHBIMA THUIIAMH OKpPACKH, HA0Op IUIOJOB M CEMSH, KOJUICKIUS
«IIpumepsl 3alUTHBIX MPUCHIOCOOIEHUIN Y KUBOTHBIX», MOJETIb «OCHOBHBIE HAIIPaBJICHUS SBOJIOLUN», 00BEMHAS MOJIENb
«CTpO€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguueckas kapta Mupa, KoJuieKuus «PopMbl COXPAHHOCTU MCKOMAEMBbIX XUBOTHBIX M PAaCTEHUI», MOJENIb
ammumakamusa — «llepekpéct  xpomocom», BiaxkHble npenapartel  «Pa3BuTHe HaceKomoro», «Pa3BuTHE IJTYLIKWY,
MuKpornpenapar «/Ipozopuna» (Hopma, MmyTaru GopmMbl KPbLIbEB U OKPACKHU TEIA).

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JIaboparopHas padota Ne 1. «CpaBHeHUE BUAOB 10 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopnas padota Ne 2. «Onucanue npucrnocoOJEHHOCTA OPTaHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHbIe MPEACTABICHUS O 3apOXKACHUN KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS KU3HU Ha 3emiie: aOHOoreHes3 u
naHcnepMus. XUMHUYecKass 3BOJIONUS. AOHOTEHHBIM CHHTE3 OPraHMYeCKMX BELIECTB M3  HEOPraHWYECKHX.
DKCneprUMEHTAIBHOE MOATBEPKJIECHUE XMMUYECKOW 3Boitounu. HauanpHble 3Tambl OMONOrMYEecKoi »3Boronuu. I'umoresa
PHK-mupa. @opMupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HHMKHOBEHHE MPOTOKIJIETKHU. [lepBble KIETKM M HMX 3BOJIIOLMS.
@opMHUPOBaHNE OCHOBHBIX TPYIII dKUBBIX OPTaHU3MOB.

PazBuTHe xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u npotepo3oiickas 3psl. [laneo3oiickas spa u
e€ epHuoIbl: KEMOPUICKUHN, OPIOBUKCKUM, CUITyPUMCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so30iickas 3pa U €€ NepUoAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

Kalino3olickas spa u €€ nepruopl: MaJIeOr€HOBBIN, HEOT€HOBBIM, AHTPONIOTEHOBBIH.



XapakTepucTruka KiuMaTa U IeoJIOTUYECKHX IporueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH PACTUTEIBHOTO U KUBOTHOTO
mupa. ApoMopdo3bl y pacTeHui U KUBOTHBIX. [losiBEeHUE, paciBET U BHIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpaxeHue 3BoJitoliri. OCHOBHbBIE CUCTEMATUYECKUE TPYIIbI OPTaHU3MOB.

DBOJIONMS YelloBeKa. AHTPOIOJOrUsl Kak Hayka. Pa3BuTue mpeicTaBiIeHUN O MPOUCXOXKIECHUU 4YelloBeKa. MeTojbl
U3y4yeHus aHTpororeHe3a. Cxo/cTBa U pa3anyus 4eJI0BeKa U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETTOBEKA.

JIBmokymiue cuiisl ((hakTopsl) aHTponorenesa. HacneacTBeHHas U3MEHUMBOCTh M €CTECTBEHHBIN 0TOOpP. OOIIeCTBEHHBIN
o0pa3 U3HH, U3TOTOBIICHHE OPYIUH TpyAa, MBILUICHHE, PEYb.

OcHOBHBIE CTauM W BETBU DBOJIIOIMHM YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenbld, YUenoBek MPsSMOXOASIINMA,
YenoBek HeaHaepraimbckuid, YenoBek pa3yMHbii. Haxoakum HCKomaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHA, O0JACTh
pacnpocTpaHeHusi, 00bEM ITOJOBHOTO MO3ra, 00pas3 KU3HU, OPYIHU.

YenoBeueckue pacbl. OcCHOBHblE OONbLIME pachkl: €BponeouaHas  (eBpasuiicKasi), HErpo-aBCTpajlOuHas
(3xBaTOpHaNIbHASA), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHCcKast). UepThl MpHUCIIOCOOIEHHOCTH MPEICTaBUTENEH YETOBEUECKUX
pac K yCJIOBHSM CylIeCcTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Pean, JI. I1actep, A. M. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuiel U cxembl: «Bo3HukHOBeHHEe CONMHEYHOM cHUCTEMBI», «Pa3BUTHE OpraHMYEecKOro Mupay, «PactutenbHas
KJIeTKa», «KuBOTHas KieTkay, «lIpokapuoTnueckas kinetka», « CoOBpeMEHHasi CHCTEMa OPraHU4YecKoro Mupa», «CpaBHeHUE
aHATOMUYECKUX YEPT CTPOCHHMSI YeIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bsH», « OCHOBHBIE MECTA MaJICOHTOJIOTMYECKUX HAX0J0K
MPEJAKOB COBPEMEHHOrO 4elioBeKa», «JlpeBHeiue monn», «/peBHue moam», «llepBble COBpEeMEHHBIE JIIOAWY,
«YenoBeyeckue pacobn».

Ob6opynoBanue: mynsixu «lIpoucxoxaeHue 4venoBeka» (OHOCThI ABCTPATONUTEKA, MUTEKAHTPONA, HEAHJEpTaiblia,
KPOMaHBOHIIA), CICMKH WK U300pakeHNs] KAMEHHBIX OpYAHil IEPBOOBITHOTO YeoBeKa (KaMHHU-YOIIIEphl, pyouiia, ckpeda),
reoXpOoHOJIOTHUecKas Tabnuia, Kouiekuus «DopMbl COXpaHHOCTH HCKOMAEMBIX KUBOTHBIX M PACTCHUIN».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «3yyeHne UCKONAEMbIX OCTATKOB PACTEHUM U dKUBOTHBIX B KOJUICKIIUSAX).

DKCKypcust « IBOJIOLMS OPTaHUYECKOTO MUpa Ha 3eMJyie» (B €CTECTBEHHO-HAYUHbBIA WM KPAeBETUECKUIN My3€il).



Tema 3. Opranu3Mbl 1 OKpPYKAKOLIIAs cpeaa.

OKoJIOTHSI KaK Hayka. 3aJadyd M pa3fenbl 3KOJOrMU. MeToabl 3KOJIOTMYECKUX HCCIEAOBaHUN. DKOJIOTHYECKOEe
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00UTaHMs OPraHU3MOB: BOJHAS, HA3EMHO-BO3IyIIIHAS, [IOYBEHHAs!, BHYTPHOPTaHU3MEHHAS.

Oxomornueckue  daktopel. Kimaccudukamuss sxomormueckux — (pakTopoB: aOMOTHYECKHME, OHOTHYECKHE W
aHTpoMNoreHHble. J[eficTBHE 3KOIOTHYecKuX (PAKTOPOB HA OPTaHU3MBI.

Abuotndeckue (axkTophl: CBET, TeMIlepaTrypa, BIaXHOCTh. Portomepuoamsm. [IpucnocobiieHuss OpraHu3MoB K
JENUCTBUIO A0MOTHYECKUX (PaKkTOpoB. bronornyeckue puTMsl.

buotnueckue ¢akropsl. Bumbl 6MOTHYECKUX B3aUMOJCUCTBUIN: KOHKYPEHIIMS, XUIIHUYECTBO, CUMOMO3 U €ro ()OPMBI.
[Tapazutusm, Koomepamusi, MyTyallu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIU3M.
3HaueHHe OMOTUYECKUX B3aMMOCHCTBUI AJI CYIIECTBOBAHUS OPTaHU3MOB B MIPUPOJIHBIX COOOIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU Tonyssaiuu. (OCHOBHBIE IIOKA3aTeNM TMOIMYJSLUHUA: YHCIEHHOCThb, IUIOTHOCTb,
POXKIAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalus. JJMHAMUKA YHCIEHHOCTH NOMYJIALINHU U €€ pEerysuusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuupr u cxembl: kapta «lIpupoansie 30HBI 3emun», «Cpenbl OOUTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«JTonynsirumy, «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYJISIMU HHOY30puu-Typenbkuy, «Ilumiessie memm.

JlaGopaTopHblie 1 NpaKTUYeCKUe padoThI:

Jlaboparopnas padota Ne 3. «Mopdosioruueckre 0COOEHHOCTH PACTEHUM U3 Pa3HBIX MECT OOUTaHUSD.

Jlabopartopnas padota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTuueckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYJISUMA PA3HBIX BUJIOB PACTCHUIN.

Tema 4. Coo0mecTBa 1 IK0JI0rHYECKHE CHCTEMBI.

Coo011ecTBO Oprann3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0BAsI, MPOCTPAHCTBEHHAs!, Tpodruueckas (TUIeBas).
Bunpi-noMmunantel. CBsi3u B OMOLIEHO3E.

DKOJIOTHYECKHE CUCTEMBI (dKocucTeMbl). [lonsaTre 06 skocucteme u OuoreorieHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTHI
HKOCHCTEMBI: MPOIYLIEHTHI, KOHCYMEHTHI, peyleHThl. KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B 3Kocucteme. Tpoduueckue



(muieBbie) ypoBHH 3KocucTeMbl. [lumieBsle menu u cetu. OCHOBHBIE MOKAa3aTeNIM IKOCHCTEMBI: OMOMacca, MPOTyKIuS.
DKOJIOTHYECKHE MUPaMUbL: MPOAYKIUU, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOMYHMBOCTh, CaMOPETYJISIIHS,
passutHe. CyKieccus.

[Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMa XBOMHOTO MJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONOTEeHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornueckoe M XO034WCTBEHHOE 3HAYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHne OMOIOrHuecKoro pasHooOpasus Ha 3emiie.

VYyenue B. . Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U cTpykTypa 0uocdepsl. XKruBoe BEIIECTBO U €ro PyHKIUH.
Ocobennoctu 6uocdepsl Kak riao0aabHOM SKocucTeMbl. JIMHaMIYeckoe paBHOBeCHE U 00OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemeCTB M OUOTCOXMMHUUYECKHE IMKIBI 3JEMEHTOB (Yrjiepoja, a3oTa). 30HAJIbHOCTh Ouochepsl.
OcHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTPONOreHHbIE U3MEHEHUS B Onocdepe. I modanbHbIe 3K0JIOrHYeCKUe MPOOIeMBbl.

CocyiecTBoBaHME NPUPOAbI U denoBeuecTBa. CoxpaHeHue OMOpazHOOOpa3usi Kak OCHOBA YCTOWYUBOCTU OUOCHEPHI.
OcHoBa palMOHAJIBHOIO YTMPABIEHUS MPUPOJHBIMU PECypCcaMH M HMX MCIOJb30BaHME. JlOCTHKEHHUS OMOJIOTHMH W OXpaHa
MPUPOJIBL.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxembl: «llumessie 1enu», «buornenos: coctaB u crpykTypa», «lIpupomubie coobmectBay, «llenu
MUTaHUD», «IKOJIoruueckas nupamuaa», «buocdepa u yenorex», «IkocucreMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOWHOTO Jeca», «buoneHo3 BogoéMa», «ArpoueHos», «lIpuMepHble aHTPONMOTreHHBIE BO3JCHUCTBUS HA MPUPOIY»,
«BaxxHeime MCTOYHMKM 3arpsi3HEHHs] BO3[yXa M TPYHTOBBIX BoA», «llouBa — BaxkHelinas cocTapistomias Ouochepsd,
«®DakTopel aerpaganuu nouBy, «llapHukoBsiii 3 dexT», «DakTopbl paguOaKTUBHOTO 3arpsizHeHus Ouochepnny, «Oomas
cTpyKTypa Ouocheps», «Pacnpocrpanenue xxu3nu B Ouochepe», «O30HOBHIN dkpaH duochepr», «KpyroBopot yrieposa B
ouochepe», «kKpyroBopot azoTa B Ipupoie».

Ob6opynoBanue: Mojaenb-anmaukanus « Tunuuneie OMoleHO3bl», repOapuil «PacTurenbHbie COOOIIECTBAY, KOJIEKIIMH
«buoreHo3», «BpeauTenu BaXKHEUIIINX CETbCKOXO3SMCTBEHHBIX KYIbTYp», repOapuu U KOJUICKIIUU PACTCHUA U KUBOTHBIX,



NpUHAJJISKAIINE K Pa3HbIM SKOJIOTHUECKUM TpymiaM ofgHoro Buaa, Kpacnas kuura Poccuiickoit @eaeparuu, n300paxeHus
OXPaHsSEMBIX BUJOB PACTCHUM U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTMM HA BA30BOM VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

CornacHo ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yYaIOIIMMUCS MIPOTPAMM CPEIHETO
oO1ero 00pa3oBaHMs: JIMYHOCTHBIM, METAIIPEAMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JNWYHOCTHBIX pe3yJIbTAaTOB OCBOEHUS IpeaMeTa «buosiorus» BBIAENEHBI CIEAYIOIINE COCTaBIISIOLINE:
OCO3HaHUE 00YYaIOIMMHUCS POCCUMCKON IPaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CAaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH
M CaMOOIPEEICHUIO0, HAIMYME MOTUBALIMM K OOYyUYEHHUIO OMOJIOTHH, LIEJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHUM
JIMYHOCTU HA OCHOBE KJIFOYEBBIX IEHHOCTEW U UCTOPUYECKUX TPAAMUIIMN Pa3BUTHS OMOJIOTMYECKOrO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh  OOy4YarolIUXCsd PYKOBOJCTBOBAThCSA B CBOECH JIEATEIBHOCTH I[EHHOCTHO-CMBICIOBBIMU YCTAHOBKAMH,
MPUCYIIUMU CUCTEME OUOIOTHYECKOTO 00pa30BaHUsl, HAIMYKE YKOJIOTHYECKOTO MTPABOCO3HAHUS, CTIOCOOHOCTH CTaBUTH EJIH
U CTPOUTH )KU3HEHHBIC ILIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUA TpeAameTa «buonorusy AOCTUTaroTCA B €JUHCTBE Y4EOHOM M BOCHUTATEIHHOU
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKMMHU U JTYXOBHO-
HPaBCTBEHHBIMHU 1IEHHOCTSIMHU, TIPUHATHIMU B OOIIECTBE MpPAaBWJIAMH M HOPMaMHU MOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUS, CAMOBOCIIUTAaHUS U CAMOPA3BUTHUSI, PA3BUTUS BHYTPEHHEU IO3ULMH JIMYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
3aKOHY W TPABOMOPAJNIKY, YEJIOBEKY TpPyJa U CTApIIEMy IMOKOJEHUIO, B3aUMHOTO YBaXXCHUS, OCPEKHOTO OTHOIIEHHUS K
KYJIbTYPHOMY HAcCJEOUI0 U TPAAMIMAM MHOTOHAIMOHAIBHOIO Hapoja Poccuiickont denepannu, OpupoIe€ U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO TpenMera «bromorus» JoMKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJarommxcsit PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX YOEXKJICHHUM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO
o0111ecTBa, pacHIMPEHUE KU3HEHHOTO ONbITa M OMNbITa JEATEIbHOCTH B MPOIECCE Pealn3allMi OCHOBHBIX HANpaBJICHUI
BOCIIUTATEJILHOMN JEATEIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:kaIaHCKOr0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3WIIMK O0YdYaONIeToCs KaK aKTHUBHOTO M OTBETCTBEHHOTO YJICHA POCCHMCKOTO
00IIIeCTBA;

OCO3HaHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHHE 3aKOHA U MPABOIOPSAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH TPH CO3JAHUU YUYEOHBIX MPOEKTOB, PCIICHWU YUYEOHBIX H
MO3HABATEJbHBIX 3a]1a4, BBIIIOJIHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEESATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€,

YMEHUE YYUTHIBATh B CBOMX JEHCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHUBHOTO B3aMMOJICHCTBUS JIOJIEH C pa3sHBIMU
yOEXKIEHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMAJIBHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHMYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHUS Y4€OHBIX, TO3HABATEIbHBIX U
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKHUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MNPH OOCYXKIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON UIACHTUYHOCTH, MATPUOTH3MA, YBAKEHHUS K CBOEMY HapoOJly, 4yBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHONM, ropaoCcTH 3a CBOM Kpail, CBOKO PoJIMHY, CBOM A3bIK M KYJIBTYPY, MPOLIJIOE U HACTOSIIEE
MHOTOHAIlMOHAaJIbHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIECHHE K MPUPOJHOMY HACIEIUIO U TNaMITHUKaM MPUPOAbI, AOCTHKEHUsM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE W PAa3BUTHE OWOJIOTHMU, TOHUMAHUS 3HAYCHUS
OMOJIOTHU B MMO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO OOIIECTBA;

uzeitHas yoexEHHOCTh, TOTOBHOCTH K CITY>KeHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €T0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JIYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;



CIIOCOOHOCTH OLIEHWBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIE
HOPMBI U TICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENSIM, CO3[JaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSATHSA IEHHOCTEH
CEMEWHOMW JKU3HU B COOTBETCTBUU C TpaguuusaMHu HaporoB Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHHUSA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO M TEXHMYECKOTO TBOPUYECTBA, CIOPTA, TPY/a,
OOIIIECTBEHHBIX OTHOIIICHHI;

NOHMMaHUE YMOLMOHAIILHOTO BO3/IEUCTBUS KUBOU MPUPOIBI U €€ LIECHHOCTH;

TOTOBHOCTBH K CAMOBBIPQXEHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMIICHUE MPOSBIISATH KA4eCTBAa TBOPUYECKON TUIHOCTH;

5) pusznyeckoro BocnuTaHusi, POpMUPOBAHUS KYJIHTYPHI 310POBbSI U IMOLMOHAIBHOI0 0JIArONOJYyYHUsI:

NOHMMaHUE U peaju3alus 310pOBOro U O6e3omacHoro odpasa KU3HHU (310pOBOE MUTAHHUE, COONIOIEHNE TUTHEHUYECKUX
MpaBuJI U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHUM U OT/AbIXA, peryiisipHas ¢u3nuecKkass aKTHUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TPaBWJ WHIUBUAYaJbHOTO ¥ KOJUICKTUBHOTO OE30MacHOTO TMOBEACHHUS B CHUTYaIHsX,
YTPOKAIOIIUX 3I0POBBIO U JKU3HU JIIOJICH;

OCO3HaHME MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aJTKOTOJIsl, HAPKOTUKOB, KYpPEeHHS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBA, TPYIO0IIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATETbHOCTH TEXHOJOTHYECKOW ¥ COIMAIbHOW HAMpaBIEHHOCTH, CIIOCOOHOCTH
WHUIIUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHIMOIHITH TAKYIO IESTEIHHOCTH;

UHTEPEC K pa3iudHbiM chepam npodecCuoHaNIbHON JesTeIbHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBHIOOP OyayIiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3K0JIOrH4€eCKOT0 BOCITUTAHUSI:

HKOJIOTMYECKH 1eJIec000pa3HOe OTHOIIEHHUE K MPUPOAE KaK UICTOYHHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS;



MOBBILICHUE YPOBHS SKOJOTHYECKOW KyJIbTYpbl: MPHOOPETEHUE OIbITa IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HX
BO3MO>KHBIX ITOCIEACTBUAN JJIs1 OKPY KAIOIIEHW CPEJIbI;

OCO3HaHUe TI100aIbHOI0 XapaKTepa 3KOJIOIrMUYECKUX Ipo0JieM U IyTeH X pelIeHMs;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETAEMbIE MPU W3YYEHMHM OWOJIOTMM 3HAHUS U YMEHHUS NpU pELIeHUH NpoOdieMm,
CBSI3aHHBIX C paIlMOHAJIBHBIM MPHUPOAONOIB30BaHNEM (COONIOICHNE TPaBWJI TOBEACHUS B MPHUPOJE, HANPABICHHBIX HA
COXpaHEHHE PAaBHOBECHUS B IKOCHUCTEMAX, OXpaHy BHJIOB, SKOCHUCTEM, OMOC]ephl);

AKTUBHOE HENPUATHE JCUCTBHM, NPUHOCAIIMX BPEH OKPYXAIOIIEH INPUPOAHOW Cpene, YMEHHME IPOrHO3UPOBATH
HEOJAaroNpUSTHBIE KOJIOTMUECKHE MTOCIEACTBUS NPEANPUHUMAEMBIX AEUCTBUNA U IPEJOTBPAIATh UX;

HAJIMYHAE PA3BUTOIO HKOJIOTMYECKOTO MBINUICHUS, 3KOJOTUYECKOM KYJbTYPBI, ONbITA JIESITEIBHOCTH 3KOJIOTMYECKOU
HAaIlpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEIbHOW, KOMMYHUKATHBHOW M COLMAIBHOM ITPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN ACATEIBHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHOM
IIPAKTUKH, OCHOBAHHOI'O Ha IMAJIOre KYJbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLIEHCTBOBAHUE A3BIKOBOW M YUTATENBCKOU KYJIbTYPBI KaK CPEICTBA B3aUMOJEHUCTBUS MEXKIY JIFOJIbMU U MO3HAHUS
MHpA;

NOHMMaHue crneun@uky OMOJOrMM KaK HayKH, OCO3HaHus €€ poyid B (OPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH LIEIOCTHOTO NPECTaBICHUs 00 OKpY’KalolleM MUpPE KaK O €IMHCTBE MPHUPO/Ibl, YEIOBEKa U 00IeCTBa,
B [TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U pEeLIEHUHU IPOOJIEM COXPAHEHHSI PUPOIHOTO PABHOBECHS;

yOEXJIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM IUIsl COBPEMEHHOM LMBWIM3ALMU: OOECIEYEHUsS] HOBOTO YPOBHSI pPa3BUTHUSA
MEJUIMHBI, CO3aHIE NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECYpCHbIE MPOOJIEMBI Pa3BUTHS YEJIOBEUECTBA,
MOMCKa IMyTeW BbIXOAA U3 TI00ANbHBIX IKOJOTMYECKUX MpoOsieM U obOecreyeHHs Mepexona K YCTOMYMBOMY pPa3BUTHIO,
paloHaIbHOMY MCTIOIb30BaHUIO PUPOTHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHUU OMOJOTUYECKMX 3HAHWWA B LENSIX MOBBIIMICHUS OOIIEH KyIbTYpbl, €CTECTBEHHO-
Hay4YHOW IpaMOTHOCTH, KaK COCTAaBHOM 4acTH (DYHKIIMOHAJIBHOM IPaMOTHOCTH 0Oyyaromuxcs, GopMUpyeMoi Npy U3y4eHUu
OMO0JIOTHH;



MOHMMAHHUE CYIIHOCTH METOJIOB IO3HAHUS, MCIHOJB3YEMBIX B €CTECTBEHHBIX HAyKax, CIHOCOOHOCTH HCIOJIB30BaTh
MOJIy4aeMble 3HAHUS JUIs aHAIM3a U OOBSCHEHHUS SIBJICHUI OKPYXKAIOIIEro MUpPa U MPOUCXOISIINX B HEM U3MEHEHUI, YMEHHUE
JeN1aTh 00OCHOBaHHbBIE 3aKIOYEHMS] HA OCHOBE HayUYHBIX (DAKTOB M MMEIOLIUXCA JAHHBIX C LENbIO MOJIyYE€HUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOIb30BaTh OMOJOTUYECKHIE 3HAHUSA ISl PEUICHHs TPOOJIEM B PEabHBIX KU3HEHHBIX
CUTyalUsX;

OCO3HAaHUE ILCHHOCTH HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH IIPOCKTHYK) U HUCCIENOBATEIbCKYIO
NEeATEIbHOCTh HHINBHUIYAIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOPAa30BaHMIO U CaMOOOpPa30BAaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX
3HAHUI M0 OMOJIOTUH B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTIIMHU.

METAINPEAMETHBIE PE3YJIBTATDI

MertamnpeaMeTHbIC pe3yJIbTaThl OCBOSHHUS YU4eOHOTO mpeameTa «bromornsy» BKIIIOUAlOT: 3HAYMMbIC 11T (HOPMHUPOBAHUS
MHPOBO33pEHUS  OOYYAIOIIUXCS MEXKIUCIUIUIMHAPHBIE (MEXMIpEeIMETHbIE) OOIIeHayYHble TOHSTHS, OTpa)karouue
I[EJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CTICIU(UKY METOI0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIeCTBO,
DHEPTHUS, SIBJICHUE, TIPOIIECC, CHCTeMa, HAYYHBIH (haKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUS, UCCIICIOBAaHNUE,
HaOMIOZCHUE, W3MEpPEHHEe, OKCIEPUMEHT U JPYruX), YHUBEpCcajdbHbIe ydeOHbIC JCHCTBUSA  (ITO3HABATEIBHEIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), oOecrieunBaromme (HopMupoBaHue (DyHKIIMOHATBHONW TPaMOTHOCTH M COIMAJILHOM
KOMIIETCHIIMM  OOYYalolUXCs, CHOCOOHOCTh  OOYy4YalOIIMXCA  HWCIOJb30BaTh  OCBOCHHBIE  MEXKIUCIUILTHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHbIC YUeOHbIC JCHCTBUS B MO3HABATEILHOM U COIUATIBHOM MPAKTUKE.

MertanpeaMeTHBIC PE3yIbTaThl OCBOCHHS TIPOTPAMMBI CPETHETO 00IIEro 00pa30BaHuUs JOKHBI OTPAKATh:

OBJajieHHe YHHMBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENTEHO (POPMYJTUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;



WCIOJB30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTMUYECKOTO MbIIUICHHUS (aHalu3a, CHUHTE3a, CpPaBHEHUS,
kinaccuukanuu, o0O0OIIECHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX TMOHATHN (BBIACIATh WX XapaKTEpHBIC TMPU3HAKH,
yCTaHaBJIMBATh CBS3U C IPYTUMHU MOHSATUSIMH);

OMpeNeNsaTh UEeIu JeATEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTEPUM HUX JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

HCIIOJTH30BATh OMOJIOTUUECKHE TIOHATUS JIJIs1 OOBSCHEHUS (DAKTOB M SBJICHUHN YKHUBOUW MPUPOIBI;

CTPOUTH JIOTUUECKUE PACCYKJCHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTHU H
IPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (OPMYIMPOBATH BHIBOBI U 3aKITIOUCHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHBIE CPEACTBA JJISI MPEICTABICHHS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3Y4Ya€MbIX
OMOJIOTHYECKUX OOBEKTaxX, a TaKke MNPOTUBOPEUMH PA3HOrO0 poJAa, BBISIBICHHBIX B Pa3IMUYHBIX HH(OPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IIJIaH pEHICHUS MPOOJEeMbl ¢ Y4Y€TOM aHajnu3a HMMEIOIIUXCS MAaTepUuajbHBIX M HEMaTepUaTbHBIX
pecypcoB;

BHOCHUTb KOPPEKTHUBBI B JECATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIEJISAM, OLICHUBATh PUCKHU MOCIEACTBUIA
NeATEIIbHOCTH;

KOOPAWHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUSIX PEAIbHOTO, BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILICHUE TP PEIICHUU )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS

BJIQJIETh HaBBIKAMU Y4E€OHO-UCCIIEIOBATEIbCKON M MPOEKTHOM JEATEeIbHOCTHU, HaBBbIKAMHU pa3pelieHus MpoodiieM,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pEHICHUS] MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3JIMYHBIX METOO0B MO3HAHMUS;

UCIIOJIb30BATh PA3JIMYHbIC BHUJIBI JIEATEILHOCTH 10 TOJYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETalliU, PeoOpa3oBaHUIO
Y IPUMEHEHUIO B YYEOHBIX CUTYAIUSAX, B TOM YUCJIE MPU CO3JaHUU YUEOHBIX U COIMMAIILHBIX MMPOCKTOB,;

dbopMupOBaTh HAYYHBIN THUI MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOIOTHUEH, KITFOUEBBIMU MMOHSITUSMUA U METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM ESITEILHOCTH U )KU3HEHHBIX CUTYaIIUsIX;



BBISIBJIATh ITPUYMHHO-CJIEICTBEHHBIE CBS3U M aKTYaJUM3HpPOBATh 33Jady, BbIIBUIATh TMIIOTE3Yy €€ pELlEHUs, HaXOJIUTh
apryMEHTHI JUIs I0Ka3aTeNbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh TOJYYCHHbIE B XOJI€ PEUICHUS 3a/layd pPe3yJIbTaTbl, KPUTHUYECKU OIICHUBATH HX JOCTOBEPHOCTb,
IPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATH II€JICHANIPABICHHBIN MOUCK MIEPEHOCa CPEAICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHANBHYIO CPELLY;

YMETb IEPEHOCHUTH 3HAHUS B ITIO3HABATENIBHYIO U MMPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE WJEU, IMpenjaraTb OpPUTHMHAJIbHBIE IOAXOAbI M PpEUIeHMs, CTaBUTh MpoOJeMbl M 3ajaud,
JOIYyCKAIOUIUE AIbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATbCS B PA3IMYHbIX HCTOYHUKAX HH(POpMauuu (TEKCTe Yy4yeOHOro MocoOusi, Hay4HO-NOIYJIIPHOU
JaUTepaType, OMONOrMUECKUX CJIOBapsiX U CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHETE), aHANM3UPOBATH
MHGOpMALIMIO  pa3iMYHBIX BUIAOB U (OPM MPEACTaBICHMs, KpPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh M
HEMPOTHUBOPEYNBOCTH;

dbopMyJIHpOBaThH 3alPOChl U MPUMEHATH Pa3IMYHbIC METOAbI MPU TMOUCKE W OoTOOpe Ouojgornueckoil uHbopMaluu,
HEOOXOIMMOM JIJIs1 BBITIOTHEHHUS YUCOHBIX 32124,

npuoOpeTaTh ONBIT UCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, COBEPIIEHCTBOBATH KYJIBTYpPY
AKTUBHOTO MCIOJIb30BAHMSI PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTHUMaNIbHYIO (hOpMY MpeacTaBiieHuss OHonoruyeckoil mHdopmanuu (cxemsbl, rpaduki,
auarpaMmbl, TaOJIUIbI, PUCYHKU U APYTOE);

UCIOJb30BaTh HAYUYHBIM SI3bIK B KadyecTBE CpeAcTBa Npu paboTe ¢ OHoioruueckod uHpopManuen: MNPUMEHSTH
XUMHUYECKHE, (PU3NUECKHe U MaTeMaTHYeCKIe 3HaKU U CUMBOJIBI, (hOpMYIIbl, aO0OpeBHaTypy, HOMEHKIATYPY, UCIIOIb30BaTh U
npeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAITHOCTH;

BJIa/IETh HABBIKAMU PACHO3HABAHUA U 3alIUTHI HHGOPMALIMK, UHPOPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMM 1eCTBUSIMU:



1) ob1enne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax )KM3HU, aKTUBHO yYaCTBOBATh B JINAJIOTE WM JUCKYCCHU IO CYIIIECTBY
oOcyxmaemMoli TeMbl (YMCHHE 3a/JaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIHHO BBIITOJHCHHS IpeiaracMon
3aJ1ayy, YYUTHIBATh HHTEPECHI U COTIACOBAHHOCTD MTO3HIIMHA JIPYTUX YYACTHUKOB JUAJIOTA WIIA JUCKYCCHN);

pacrio3HaBaTh HEBEpOAJbHBIC CpeIACTBA OOIICHMS, IIOHUMAaTh 3HAYCHHE COIMMAIBHBIX 3HAKOB, TPEIIOCHUIOK
BO3HUKHOBEHUS KOH(QJIMKTHBIX CHTYaIHi, YMETh CMAT9aTh KOHMIUKTHI H BECTH NIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMH OOIICHUS W B3aUMOJICHCTBUS, IMOHUMAaTh HAMEPCHHS IPYTHX JIIOJCH, MPOSBIATH
YBaXUTEIIPHOE OTHOIIEHNE K COOCCETHUKY M B KOPPEKTHOH (hopme PopMyIHPOBATH CBOM BO3PAKCHHS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIH30BAHUEM SI3IKOBBIX CPEJICTB.

2) coBMeCTHAsI IesiTeJIbHOCTh:

MOHMMATh M MCIOJIb30BaTh NMPEHMYIIECTBA KOMAHIHOW M WHIMBHIYyaJbHON PaOOTHI MPH PEHICHHUH OHOJIOTHYSCKOMN
po0JIeMbI, 000CHOBBIBATH HEOOXOJUMOCTh IPUMEHEHHS TPYTITOBEIX (DOPM B3aMMOJICHCTBUS TIPU PEIICHUH YU4eOHOH 3a1a4u;

BBIOMpAaTh TEMAaTUKy W METOJBI COBMECTHBIX JCUCTBUN C YIETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO HJieHA
KOJUICKTHBA;

NPUHUMATH 1M COBMECTHOHM JIEATEIBHOCTH, OPraHU30BBIBATH W KOOPJAMHHUPOBATH ICHCTBHUS MO €€ JOCTHIKCHHIO:
COCTaBJIATh IUTAH JCHCTBHUM, pacmpelessTh poJid ¢ y4éTOM MHEHHUH YYaCTHUKOB, OOCYKIaTh pPe3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJaJa M KAXKIOTO yYacCTHHKA KOMaHABl B OONIMIA pe3ysibTaT 1o pa3paboTaHHBIM
KPUTCPHUSIM;

npeyiaratb HOBbIE MPOCKTHI, OLICHUBATH UCH C TTO3UIIUH HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYCCKON 3HAYUMOCTH;

OCYIIECTBIIATh IMO3UTHUBHOE CTPATETHYCCKOE IOBEJACHHE B PA3JIMYHBIX CHUTYallUsAX, MPOSIBIATH TBOPYECTBO U
BOOOpaXKeHUE, OBITh MHUITUATUBHBIM.

OBiageHne YHHBEPCAJIbHBIMHU PEryJsiTHBHBIMH e CTBHAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS IS BBISIBJICHHS MPOOJIEM U UX PEIICHHUS B )KU3HECHHBIX M YUEOHBIX CUTYAIUsX;



BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWI IIEJIEBBIC M CMBICJIOBBIC YCTAHOBKU B CBOUX JIEHCTBHUSX U MOCTYIKAX IO
OTHOIIICHUIO K JKMBOM MIPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIIBHOCTh, BBISBJISATH IMPOOJIEMBI, CTaBUTh M (OPMYJIHUPOBATH
cOOCTBEHHBIC 3a1a4M B 00pa30BaTEIbLHOMN ACATEILHOCTH 1 KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEIIEHO COCTABJISITH TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM HMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MPEANOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX TIPEATIOUTCHH;

JieaaTh OCO3HAHHBIM BBIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO MIMPOKOW HJPYJIUIIUM B Pa3HbIX O00JIACTSIX 3HAHUM, MOCTOSHHO
MTOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OIEHMBATh COOTBETCTBUE PE3YJIbTATOB
HEIISIM;

BJIJIETh HABBIKAMM MO3HABATEIHLHON peIEKCUHM KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
HX pe3yIbTaTOB U OCHOBAHMM, HCTIOJIb30BaTh MPUEMBI pedIICKCHH SIS OIICHKH CUTYAIlMH, BLIOOpA BEPHOTO PEIICHHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHATIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MIPU aHAIU3E PE3YIbTATOB ACATEILHOCTH;

MPU3HABATh CBOE MPABO U MIPABO JIPYTUX HA OIITHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI



[IpeameTHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo O6uoioruu Ha 0a30BOM YPOBHE BKIIIOUAIOT cHelU(UUYECKHe
st yaeOHoro mpeamera «buonorus) HaydHbIE 3HAHWS, YMEHUS W CIOCOOBI JEUCTBUI MO OCBOCHHWIO, MHTEPIPETANHN H
peoOpa30BaHUIO 3HAHWMA, BUABI JEATEILHOCTH TO TOJYYCHHWIO HOBOTO 3HAHWMS W TMPUMEHEHWIO 3HAHWW B Pa3IMYHBIX
y4eOHBIX CUTyaIlMsIX, a TAKKe B PEAbHBIX KU3HCHHBIX CUTYAIlMsAX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme mpeameTHbIe
pE3yJIbTAThI MPEICTABICHBI IO TOJaM O0YUYCHHS.

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS yueOHOTo npenmMera «bruomorusy ¢ 10 knacce NOIKHBI OTPAXKATh:

c(hOPMHUPOBAHHOCTh 3HAHWUKA O MECTe€ W POJIM OHWOJOTMM B CHCTEME HAyYHOTO 3HAHUS CCTECTBCHHBIX HAyK, B
(GhOpMHUPOBAaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAyYHOTO MHPOBO33PEHHSI, O BKJIAJIC POCCHUCKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, GYHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJIsi pEIICHUS KU3HEHHBIX
3ajiay;

yMEHUE DPACKPBIBATh COJIEp)KaHUE OMOJOTMYECKUX TEPMHUHOB M TOHSTHM: >KH3Hb, KIJIETKAa, OpPraHu3M, METa0O0JIu3M
(oOMEH BemecTB W TPEBpAIlCHWE HSHEPTHUH), TOMEOCTa3 (CaMOpPETYISIusA), ypOBHEBas OpTaHM3AIUs >KHBBIX CHCTEM,
CaMOBOCTIPOM3BEICHHE (PETPOIYKITHS), HACICICTBEHHOCTh, N3MEHUYNBOCTD, POCT U Pa3BHUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHe Teopuu (KJIETOYHas, XpPOMOCOMHAas, MyTal[MOHHAs, IIEHTpajbHas JI0TMa
MOJIEKYJIIpHO# Onosiorun), 3akousl (I'. Mennens, T. Moprana, H. Y. BaBuioBa) u ydenust (0 1EHTpaXx MHOTO0Opas3usi
MIPOUCXOXKICHUS KyJIbTypHBIX pacTenuid H. V. BaBunoBa), onpenensaTh TpaHUIIBI KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BIIAJCTh METOJIAaMHA HAyYHOTO IMO3HAHMS B OMOJOTHU: HAOIIOACHUE M ONUCAHUE YKUBBIX CHCTEM, MPOIECCOB H
SIBJICHWM, OpTraHU3alMsl U MPOBEICHUE OMOJOTHYECKOTO AKCIIEPUMEHTA, BBIIBIDKCHHUE THIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXy UCCIEAYyEeMbIMU BETUYMHAMU, OOBSICHEHUE TIONYYCHHBIX PE3yJIbTAaTOB, UCTIOIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHIt
Y 3aKOHOB, YMEHUE JIeJIaTh BHIBOJbI HA OCHOBAHUY TOJyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTATh CYIIECTBCHHBIE TPU3HAKA BUPYCOB, KJICTOK TMPOKAPUOT U OYKAPHUOT, OIHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTraHU3MOB, OCOOCHHOCTH TIPOIIECCOB: 0OMEHa BEIECTB U NIPEBPAIICHHS SHEPTHH B KJIIETKE, (DOTOCHHTE3A,
MJIACTUYECKOTO ¥ DHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Mei03a, OIUIOJIOTBOPECHUS, PA3MHOXKEHUS,
WHUBUTyJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);



yMEHUE TPUMEHSTh TOJyYCHHBIC 3HAHWS 71 OOBSICHEHUS] OWOJIOTMYECKUX IPOIIECCOB W SIBICHHUM, ISl MPUHSTHS
MPAKTHUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C LIETbI0 OOecredeHus Oe30MacHOCTH CBOETO 3/J0POBbS M 370POBbS
OKPYXKAaIOIIUX JIIOACH, COOMIOACHUS HOPM TIpPaMOTHOrO TIIOBEJIEHUS B OKpYyXalolled MpUPOIHON cpese, MOHUMAaHHE
HEOOXOUMOCTH HCIOJIb30BaHUS JOCTHKEHUM COBPEMEHHOM OHOJOTMM U OMOTEXHOJOTUHA JJisi  PalMOHAIBHOIO
MIPUPOJIOTIONB30BAHUS;

YyMEHHE peliaTh JJIeMEHTapHbIE TEHETHYECKHME 3aJaud Ha MOHO- W JUTHOPHIHOE CKpPEIIMBAaHHE, CIEIJICHHOE
HACJICIOBAHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOTO CKpENIMBAHUSA Ui TIPEACKA3aHWs HACJIEIOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBINOJHATH JA0OpATOPHBIE W TMPaKTHUYECKUE padoThl, cOO0/aTh MpaBwia Hpu paboTe ¢ Y4eOHBIM H
1a00paTOPHBIM 000PYAOBaHUEM;

yMEHHUE KPUTHYCCKH OIICHUBATh M HHTEPIIPETUPOBATh MH(POPMAIHI0O OHOJIOTHYECKOTO COACP)KAaHUS, BKITFOYAIOIIYIO
TICEB/IOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeIcTBa MaccoBOW MH(OpMAIIUU, HAYYHO-TIOMYJISPHBIE MaTEpHAIIbI),
ATUYECKHE aCMEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, MEJTUIIMHE, ONOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS, 0000I1as OHOJOTUYECKYI0 HH(OpMAIUIO U3
HECKOJLKHX NCTOYHUKOB, TPAMOTHO MCITOJIB30BATh TOHATHIHHBIN armmapaT OMOJIOTHH.

[IpenmeTHbIE pe3yibTaThl OCBOEHUS YueOHOTO npeamera «buonorusy 6 11 knacce NOMKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUW O MECTE€ W POJIM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B
(GhopMHUPOBaHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPA U HAyYHOTO MHPOBO33PEHHUSI, O BKJIAJI€ POCCUMCKUX U
3apyOCIKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIUIS PEIICHUS KU3HECHHBIX
3azay;

YMEHHE DPACKPBIBaTh COJCPKAaHWE OWOJIOTMYECCKHUX TEPMUHOB M TIOHATHHA: BHJ, MOMYJSAIHS, T€HO(POHI, IBOJIFOIHS,
IBIDKYIHE CHIIBl ((paKTOPhI) IBOIIOIMM, MPHUCIOCOOJEHHOCTh OPraHU3MOB, BHI000pa3oBaHUE, DKOJOTHUYECKHE (haKTOPHI,
HKOCUCTEMA, TPOIYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, 1IN MUTAaHUs, YKOJIOTHYEeCKas upamMuaa, OnoreoreHos, onocdepa;

yMEHHE M3j1araTh OHoJIorM4Yeckue Teopuu (dBomtonroHHas Teopust Y. JlapBuHa, CHUHTETHYECKAs TEOPHsS SBOJIOIMH),
3aKOHBI M 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, uepeioBanus riiaBHbIX HaIllpaBiICHUN U MyTEW 3BOJIIOUU
A. H. CeseprioBa, yuenust o 6uocdepe B. 1. Bepnanckoro), onpenensiTe TpaHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;



yMEHHE BIIZIETh METOAAMH HAyYHOTO MO3HAHUA B OMOJOTHU: HAOIIOACHUE U OMUCAHHUE KUBBIX CHUCTEM, MPOLIECCOB H
SBIICHUH, OpraHU3alUs U MPOBEJCHHE OHOJIOTHYECKOr0 SKCIEPHUMEHTA, BBIIBI)KEHUE THUIOTE3bI, BBISBICHUE 3aBUCHMOCTHU
MEXAY UCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHUE TOJYUYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHIl
M 3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATh CYHIECTBEHHBIC MPU3HAKUA CTPOCHHUS OMOJIOTUYECKUX OOBEKTOB: BUAOB, MOMYJSIUI, MPOAYIECHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIICHO30B M 3KOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACJIECICTBEHHON H3MEHUYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHU3MOB, NEHCTBUS HKOJIOTMYECKUX (PaKTOPOB Ha
OpraHu3Mbl, MEPEeHOCa BEHIECTB M IMOTOKAa IHEPTUM B IKOCUCTEMAX, aHTPOIOICHHBIX H3MEHEHUU B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B OHochepe;

YMEHHE MPUMEHITHh IMOJYyYCHHbIC 3HAHHS ISl OOBSACHEHWS OMOJOTHUYECKHUX MPOIECCOB M SIBICHUMN, ISl MPUHSATHUS
MPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOW JXU3HU C IETbI0 obOecredeHus: 0e30MacHOCTH CBOETO 3J0POBbS H 3I0POBbS
OKpY)XalOIIMX JIIOJEH, COONIOCHHS HOPM TIPaMOTHOIO IIOBEJEHUS B OKpY’XKaloUlell NpUpOAHON Cpele, MOHUMaHUE
HEO0OXOJMMOCTH UCIOIb30BaHUS JOCTHXKEHUN COBPEMEHHOM OMOJIOTUY /1711 pallMOHAJILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHME peIllaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3a/aud, COCTAaBJIATh CXEMbl IIEPEHOCA BEIECTB U HHEPrUH B
AKocHUCTeMax (1IeMU MUTaHUs);

YMEHHUE BBINOJIHATh JAOOPATOPHbIE W MNPAKTHYECKUE padoOThl, COOMOAAaTh NpaBWiIa Hpu paboTe € Y4eOHBIM H
71a60paTOPHBIM 000PYIOBaAHUEM;

YMEHHE KPUTHUECKH OLICHMBATh W HHTEPIPETUPOBATH MHGPOPMALUIO OMOJIOTMUYECKOTrO COJAEP)KAaHUS, BKIIOYAIOIIYIO
MICEBJOHAYYHbIC 3HAHUS M3 PA3JIMYHBIX HCTOYHHUKOB (CPEICTBA MAacCOBOM MH(OpPMAIIUHU, HAYIHO-TTOMYJISIPHBIE MaTepUAIIbI),
paccMmatpuBaTh TI00aIbHBIC YKOJIOTHYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(POpPMAIUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATUUHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bub6nmoreka [IOK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 JBOMIOUHOHKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoaehbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/863¢6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 VYraesoanl. JIumumsl 1 bubmmorexa LIOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHMe 3yKapuOTHYECKON KIIETKH.
JlaGopaTopHas pabora Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edso0.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBAHMS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacreenHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBeHHass ”BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPEIapaTax»
bubmuorexa [JOK
30 Tenernia esobera 1 https://m.eds00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teMe «HacnencTBeHHOCTD | 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoakueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3y4YEeHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ n3ydeHus
1 ['MnoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.
13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX )
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600IIeHNE TTO
19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KU3HU Ha 3emie»
20 DKOJIOrus KaK HayKa
21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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(baxTopsl

https://m.edsoo.ru/863eafec

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Mect 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso0o.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOIYJISUI pPa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMU/IBI. bubmmorera [TOK
N https://m.edso00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2023-10-16T13:49:38+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ БЮДЖЕТНОЕ  УЧРЕЖДЕНИЕ "ПОЛЕВАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




