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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTMM TEOPETUYECKYIO OCHOBY JUIS
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buonorusiy  coctaBuiM: KoHUentyaiabHele mnonoxeHus @IOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COAepkKaHUs, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HENIX U
MPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHEro
obmero o6pasoBanus B Poccuiickoit denepanuu, a TaKkKe IOJIOXKEHHUS O
cneruuke OMoyIoTHH, €€ 3HaYCHUU B TTO3HAHUH KUBOU MPUPOLI U 00ECIICUCHHUH
CYILIECTBOBAHMSI YesioBeuecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Aa€T TpelCTaBiIeHHEe O NesIX, 00 oOmiei
cTpaTeru OOy4eHHs], BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBaMU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasleinaM M Temaw,
PEKOMEHTyEMYIO TMOCJIeI0BATEILHOCTh U3YUEHHUsl YU4eOHOro Marepuana ¢ y4éToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXke YYUTBHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOydueHusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIHHOU
NeATEeIbHOCTH/YUeOHBIX JEHCTBUM OOy4YaloIMXCd MO OCBOCHHUIO COJCpPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) pean30BaH
OPUHIIMI TPEEMCTBEHHOCTH B H3YyYEHUU OWOJOTWHU, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
(GbOopMHpOBaHUEM  €CTECTBEHHO-HAYYHOIO MHUPOBO33pEHU, IIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SIKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUI O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY>Kalollled MNpUpPOIHON cpele.
[ToaTOMy Hapsimy ¢ u3ydeHueMm OOIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAKOUIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAaHUE MCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJISI PEUICHUs MTPUKIIAIHBIX 3a7a4, B
TOM 4YHCJE: TMPO(QUIAKTHKYA HACIEIACTBEHHBIX 3a00JIEBaHMIA UYEOBEKA, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUs AKOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKaloIIeW NPUPOJHOW cpele, aHaau3a
BIIMSIHUSL XO3SMCTBEHHON ACSATEILHOCTH 4YEJIOBEKAa Ha COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUS K NMPUKIAJHONW HAIIPaBIECHHOCTH
yueOHoro mpenmera «buosiorus» MpOJUKTOBAHO HEOOXOIUMOCTBIO 0OecreueHus
YCJIOBHUM TSI PEIICHUS] OJTHOW M3 aKTyallbHBIX 3a/1ay MIKOJBHOTO OMOJOTUYECKOTO



oOpa3oBaHMs, KOTopas mpeanojaraer (GOpMUpPOBaHHE Yy  OOyYarOIIMXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreurBaeT (OPMUPOBAHUE y OOYYAIOUIMXCS IMPENCTABICHUN O
HAYy4YHOW KapTHHE MHUpa, PACIIUpSEeT U 0000IIaeT 3HAHUS O JKUBOW mpupoze, eé
OTJINYWTEINIbHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHM3alMM W DBOJIIOLUH, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpupOAbl, (OPMUPOBAHUSA
(YyHKIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M Oe3omacHoro oOpasza
YKU3HH, DKOJIOTMYECKOTO MBILICHUS, IEHHOCTHOTO OTHOILIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUsl UMEET TAKXKE JIJISl PEIICHHS] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA, COLUUAIM3ALMU
oOyuaromuxcs. M3yuenue 6uoiaoruu o0ecneynBaeT ycaoBUs i (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAllMOHHBIX W  HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYypbl, COCOOCTBYET HMHTETpallMi OHWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3BaHHble NOJIOKEHUS O NpeJHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» cocraBUIM OCHOBY JUId ONpEAENICHUs IMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COAEp)KaHWs, MPEACTaBICHHOTO B Iporpamme 1o
OHOJIOTUN.

OTt6op conepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMM KyJbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOyYaroluecs: JOJKHBI OCBOMTH 3HAHWUSA M YMEHMs, 3HaYUMbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, ONPEACISIONINE aJeKBAaTHOE TIOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUecKOoM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOpMUPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHHW3alUu
OMOJIOTMYECKOT0 00pa30BaHMSI.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHUA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro npeamera «bruomorus»
BBIJICJIEHBI CIIETYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpasue OpraHu4ecKoro Mupay,
«IBOJIOLUS KUBON NPUPOJB), « IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH.

[lenp wm3yuenuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBIIQZICHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAJIbHOU



OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCIIOJI30BATh ATH 3HAHWS I TPAMOTHBIX JIEUCTBHI B OTHOIIEHWH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3yuyeHus: yuyeOHoro npeamera «buonorus» Ha 6a3oBom
YPOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HAaHUM O OHMOJOTHUYECKHX TEOPHSIX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHHU3allMH, BBIIAIOIIMXCA OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIOMIMXCS IMO3HABATEIBHBIX, WHTCIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH W TOJIXOJIOB K M3YyUYCHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSICHSITH U OLICHUBATD SIBJICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJLI HAa OCHOBAaHMM 3HAHWUW U OIBITA, IMOJYYEHHBIX MPHU
U3Y4YEHUU OHOJIOTHY;

dopmupoBaHHe Yy OOYy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOW JIEATEIHHOCTH YEJIOBEKAa, DPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWU JJisi TIOBBIIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYPBI, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH AESITENIbHOCTHU 110 OTHOLIEHHUIO K OKPY’KAIOIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OO0S3aTENIbHBIM YUE€OHBIM TMPEIMETOM, BXOSIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHOHAYYHbIE TPEIMEThD.

J{nst u3yuenusi OMoJIOruu Ha 6a30BOM YPOBHE CPEJIHETO 00111er0 00pa30oBaHUs
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hegento). s u3ydyeHust
ounonornn Ha 6azoBoM ypoBHE B 11 kiacce otBoautcs 34 daca (luac B Hemeno).



COILEPKXAHUE OBYYEHUASA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKamH, (uiocodueit, STUKOH, SCTETUKON M IMPaBOM.
Ponb Ouonoruu B opMupoBaHMM COBpEMEHHOW Hay4dHOU KapTuHbI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Meroabl MMO3HAaHMS >KMBOW MpUpOABl (HAOIIOACHUE, IKCIIEPUMEHT, OMKHCAHUE,
U3MepeHne, Kiraccuukanys, MOACIMPOBAaHNE, CTATHCTHYECKass 00paboTKa TaHHBIX ).

JleMoHcTpanuun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU TTPUPOIBD».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonb3oBaHHWE pa3NMUYHBIX METOJOB IpPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

Xusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi ouonoruu. OTianuue
KHUBBIX CUCTEM OT HEOPTAHUYECKOU MPUPO/IBI.

CgoiicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3aliv OUOCHUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIMA, TKAaHEBBIM, OPraHW3MEHHBIN, NOMYJISIIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE€OLIEHOTHYECKUH ), OMOChEpHBI.

JdeMoHcTpanuu:

Tabmuiel 1 cxembl: « OCHOBHBIE MPU3HAKU KU3HW», «YPOBHHM OpraHU3aIuu
KUBOU MPUPOABD).

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB ¥ CTPOCHUE KJIETKH.

XUMHUYECKUM COCTaB KJIETKUM. XHMUYECKHE DJIEMEHTHI: MAaKpOSJEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIIMKM BOABI M MHUHEpaJIbHBIX BemecTB B Kkietke. [lognepkanue
OCMOTHYECKOT0 OaJiaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMmeHuMble ¥ 3aMEHHMbIE AMHUHOKHCIOTHI. AMHHOKUCIOTHBIN COCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOW  MOJIEKYyJbl  (MEpBUYHAs, BTOpUYHAs, TpPETUYHAS W
YETBEPTUYHAS CTPYKTYpa). XUMHUECKHE CBOMCTBA OekoB. buonornyeckue GyHKIMU
OEJKOB.

depmeHThl — Ononornyeckue karanuzatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
HeHTp, cyocTtparHas creuuduyHocts. Kodepmentsl. Butamunbl.  OTiaudus
(epMEHTOB OT HEOPTraHUYECKUX KaTaTu3aTOPOB.



VYrieBoael: MOHOCaxapuabl (TIIFOKO3a, pud03a U JIe30KCHpru003a), Aucaxapuibl
(caxapo3a, JakTo3a) U MoJUcaxapuibsl (Kpaxmal, TJIUKOIeH, LEeJUTI0I03a).
buonornyeckue QpyHKIIMU YIIeBOIOB.

Jlumunel:  Tpurnuuepunsl,  gocdonunuasl, crepounsl. ['mapoduibHO-
ruapodoOHbIe cBOMCTBA. bruonorndyeckue GyHkmun munuaoB. CpaBHEHHE yTIEBOIOB,
OCJIKOB W JIUTIUJOB KaK HICTOYHUKOB YHEPTHUHU.

HyxnennoBeie kucinotel: JIHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKi1euHOBBIX KucaoT. Ctpoenue u ¢ynkuuu JIHK. Crpoenne u ¢pynkiuu PHK.
Bunet PHK. AT®: crpoenune u pyHKIHN.

[uTonorust — Hayka o kiuetke. Knerounass Teopusi — npumep B3anMOACHCTBUSA
uaeil 1 pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHHS KIIETKU.

Krnerka kak nenoctHas xkuBasi cucrema. OOIue Mpu3HaKU KIETOK: 3aMKHYyTas
Hapy>kHasg MmemOpana, Mmojekysbl [JHK kak renernueckuii anmapar, cucteMa CUHTE3a
Oeka.

Turmel KJIETOK: dyKapuoTUyecKasi U npokapruotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckor — kietku.  Kierounas  crenka — Oakrepuit.  CtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIC OTIUYHS PACTUTEIIbHOM, )KUBOTHOU U TPUOHON
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KIIETOYHAs CTEHKA, TIIMKOKAJIHUKC, X
¢ynkuuu. Ilnasmatuueckas memOpaHa, €€ cBoiicTBa U (pyHkiuu. [{uTomnasma u eé
opranounbl. OmHomemOpanHbie opraHounbl kietku: OIIC, ammapar [Nombmxw,
nu3ocoMbl. [lojlyaBTOHOMHBIE OpPraHOUAbLl KIETKU: MUTOXOHJIPUU, IUIACTHU/BIL.
[Ipoucxoxaenre MUTOXOHIApUN U TuiacTua. Buael miactun. HememOpanHbie
OpPTraHOUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTP, EHTPUOJIH, PECHUYKHU, KTy TUKH.
@yHKIUKA OPraHOUJIOB KJIEeTKU. Brirrouenus.

SAnpo — perynsaropubii 1eHTp KieTKd. CTpoeHHe sifpa: siaepHas 000J0uKa,
KapHoIlUia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JleMmoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PacnipeniesieHue XUMUYECKUX JJIEMEHTOB B HEKUBOU MPUPOAEY,
«Pacnpenenenre XUMUYECKUX SJIEMEHTOB B JKMBOW MPUPOJIC».

Tabmuiet u cxembl: «llepuoamdeckas TabnMIla XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIeKyJbl BOAbD, «brocuntes O6enkay, «CTpoeHHEe MOJIEKYIIbI OeKay,
«Ctpoenue ¢epmentay, «Hykneumnoswie kucnotel. JIHK», «CTpoeHne Mosekybi
AT®», «CrpoeHne >yKapHOTHYECKON KIETKW», «CTpPOECHHE >KUBOTHOM KIIETKW»,
«CtpoeHne pacTUTENbHOU KIETKW», «CTpOoeHUE MNPOKAPUOTUUECKONW KIIETKWY,
«CtpoeHue saqipa KIETKN», « YTIeBOAbDY, «JIumuaph».



OOopynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYyJOBaHUE Ui IPOBEIACHUS
HAOJIOICHUM, W3MEPEeHUM, HKCIEPUMEHTOB, MHKpOIpEnapaTbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThI:

Jlabopatropnas pabora Ne 1. «/M3ydyeHue KaTaIUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTajlas3bl).

JlabopatopHas pabota Ne 2. «3ydeHne cTpoeHUs KJIETOK PACTEHHM, > KUBOTHBIX
U OaKTepHil MO MUKPOCKOTIOM Ha TOTOBBIX MUKpOTpENapaTax U X OMUCAHUEY.

Tema 4. ’KusHenessTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0oIM3M. AccUMIISIHS (TIACTHYECKUN OOMEH) U
TUCCUMWIISIUSL  (PHEpreTUYeckuii OOMEH) — JBe CTOPOHBI €IIMHOIO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs] BEIIECTB M DHEPrUM B TMOHUMAHHUH
MeTaboIu3Ma.

Tunbl oOMeHa BenecTB: aBTOTPOGHBIA U TeTepoTpodHbIid. Posib ¢pepMeHTOB B
0oOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTHH B KIIETKE.

®dortocunre3. CBeToBast U TeMHOBas ¢a3bl porocuHTesa. Peakuu gporocunresa.
O¢ddexTuBHOCT, (PoTOCHHTE3a. 3HAUeHUE (QOTOCHHTE3a IJs KU3HM Ha 3eMile.
Bnugaue yciaoBuil cpeapl Ha  (POTOCMHTE3 M CIOCOOBI  TOBBIIIEHUS — €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUI.

XeMOCUHTEe3. XEMOCUHTE3Upylomme OakTepuu. 3HAUCHUE XEMOCHHTE3a I
KU3HH Ha 3eMIe.

OHepreTudeckuii oOMeH B KieTke. PacrienyieHue BeLIECTB, BbIACICHUE U
aKKyMYJUPOBAHHE PHEPTUU B KJIIETKE. DTallbl SHEPreTuYeckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buuapl. KucinopogHoe OKHCIEHME, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakumm wmatpuuyHoro cuHre3a. ['eHermueckas wuHpopmarus u JHK.
Peanuzanus renernueckoi uHOpManuu B KIETKE. ['@HETHYECKM KOJI U €ro
cBoiicTBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpancmsius — OuocuHTes
Oenka. Otambl TpaHchauuu. KonaupoBanwe aMuHOKUCIOT. Ponbs pubocom B
OunocuHTe3e OenKa.

Hexnerounsie dhopmbl xu3Hu — BUpychl. Mctopust otkpsitus BupycoB (/1. .
NBanoBckuit). (OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IMKJIa  BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BHI3IBAEMbIE BUPYCAMH.
Bupyc ummynopepunura yenoseka (BUY) — Bo3Oymutens CIIMla. OOGpartnas
TPAHCKPUIIIIUA, peBepTa3a u uaterpasa. [Ipodunakrika pacnpocTpaHeHUs: BUPYCHBIX
3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /1. . BanoBckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbsl muTaHus», «MeTtabomm3am», «MUTOXOHIPHUS,
«OHepreTuueckuil oOMen», «Xnoporiact», «®orocunresy», «Ctpoerne JJHK»,



«Ctpoenue u ¢yHKIHOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «[eHeTmueckuit
Koy, «Bupyce», «baktepuodarn», «CTpoeHue U >KMU3HEHHBIM LMK BHUpyca
CIIN da, 6aktepuodaray, «Permmukarus JIHK».

O6opynoBanue: Moaenu-ammukanuu «Yasoernne JIHK wu Tpanckpumums»,
«buocunTes 6enkay, «CTpoeHHe KISTKN», MOJEb cTpyKTypbl JIHK.

Tema 5. Pa3MHOXkeHUe 1 HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

Kierounblii UMK, WU KU3HEHHBIM UWKI KieTku. MuTepdaza u MHTO3.
[Ipoueccnl, mportekatomue B HHTepdaze. Pemnmukamus — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocom. XpOMOCOMHBIA HaOOp — KapUOTHIIL.
JIMTUTOMIHBIN U TaruIONAHBIA XPOMOCOMHBIE HA0OpBl. XpoMaTuasl. LluTonornyeckue
OCHOBBI Pa3MHOXEHHUSI 1 HTHANUBUIYaJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgum murtosa. I[Ipomecchl, MpOUCXOISIIME Ha
Pa3HBIX CTAUSIX MUTO3a. BUOJOTHUECKU CMBICTT MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aronTo3.

@opMbI pa3MHOKEHHS OpPraHUW3MOB: Oecrosioe W MojoBoe. Buasl Gecnosioro
Pa3MHOXXEHUS: JI€JIEHWE HaJBO€, IOYKOBAHME OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHUe, BETeTaTUBHOE pa3MHOXKeHHEe. VCKycCTBEHHOE KIOHHPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJIsI CETICKIIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cramguu menosa. lIpomecchl, MpoUCXOAAIIME HA CTaaUSIX MEHO03a.
[ToBenenue xpomocom B Meio3e. KpoccruHrosep. bruonornyeckuii CMbICT U 3HAYCHUE
Meno3a.

["amerorenes — mpoiecc oOpa3oBaHus MOJIOBBIX KJIETOK Y JKUBOTHBIX. [10si0BBIC
KeJIe3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHuE U pa3BUTHE MOJOBBIX KJIETOK — raMeT
(cmepmaro3ou/, SHUIEKIIETKa) — criepMaToreHe3 u oporene3. OCoOOCHHOCTH CTPOCHHS
SIMIIEKJIETOK U criepMaTo3ou10B. OmogoTBopenue. [lapTeHorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). OTambl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX:
npoOjeHue, racTpyJyisanusi, opraHoreHes. I[loctomOpuoHanbHOE pa3BuTHE. TUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: MPSAMOE, HETIPsMOe (JTUUMHOYHOE). Biusinue cpess
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIEC BHI3HIBATH BPOKIAEHHBIC YPOICTBA.

Poct m pasButme pacteHuii. OHTOT€HE3 LBETKOBOIO PpACTEHUS: CTPOEHUE
CEMEHHM, CTaINHN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI Pa3MHOXKEHHS OpraHU3MOB», «JlBoiHOE
OIUIOJJOTBOPEHUE Y 1IBETKOBBIX pacTeHWi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «JleneHue kieTku 6aktepuil», « CTpoeHue MoJOBbIX KIETOK», « CTpoeHUE
xpomMocoMbl», «Knetounsii mmkim», «Permmukanus [IHK», «Mwuto3», «Meiosy,
«IIpsimoe u HenpsiMoe pa3BuTue», «['aMeToreHe3 y MIIEKONMUTAIONIUX U YEIOBEKay,
«OCHOBHBIE CTAJIUU OHTOTCHE3A.



O6opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CrniepmMaTo30H/1bI
MJIEKOIIUTAIOLIEr0», «SHIeKIeTka MIeKonuTarmero», «KapuoknHes B KieTkax
KOpEUIKa JyKa», MarHUTHas MOJAENb-anIuKanus «/lemenne kietkn», moaens JHK,
MOJieTb MeTa(azHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatopuass pabora Ne 3. «HaGmiomenume MwuTO3a B KIETKaX KOHYHMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparTaxj».

JlabopatopHas pabota Ne 4. «3yueHue CTpoeHUs MOJTOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTaxy.

Tema 6. HacsieACTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenmMer u 3agaum reHetuku. Victopust pa3BUTUS TEHETUKH. POb IUTOJIOTHH U
AMOPHUOJIOTUN B CTAHOBJICHUU T€HETUKU. BKiag poccuiickux U 3apyOeKHbBIX yUEHBIX
B Pa3BUTHE TEHETUKU. MeTObl TEHETUKHU (TUOPUIOIOTMYECKUM, IIUTOTCHETUUECKUH,
MOJIEKYJISIpHO-TeHETHUYeCKUi). OCHOBHBIE TE€HETHMYECKHE TMOHITHSA. [ eHeTuyeckas
CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEpPHOCTH HAacJE€AOBaHUs IPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHaenewm.
MonHorubpunHoe CKpenpBaHue. 3aKOH €IMHO-00pa3us THOpUIOB  TEPBOTO
nokosicHudA. [IpaBuiio JoOMUHHMpPOBaHUS. 3aKOH PaCIIEIUICHUs NMpU3HAKOB. [ mmores3a
YUCTOTHI raMeT. [lonHoe 1 HenmoJIHOe TOMUHUPOBAHUE.

JlurnbpuaHoe CKpellrMBaHue. 3aKOH HE3aBUCUMOTO HAcjeOBaHUs MPU3HAKOB.
[{uroreneTnueckre OCHOBBI JTUTHOPUIHOTO CKpENIMBaHUA. AHaIU3UPYIOIIee
CKpemuBanue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
TE€HOTHUIIA OCOOH.

CuermieHHoe HacienoBaHue npusHakoB. Paborta T. Moprana no clerieHHOMY
HACJIEIOBAaHNIO I'eHOB. HapyieHue cuerieHus: FreHOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HETUYECKHE KapThl.

I'eneTnka mosia. XpOMOCOMHOE ONpEAENICHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHele H TreTeporaMeTHbie opraHu3Mbl. HacnmemoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BUIbl M3MEHYMBOCTH: HEHACJICACTBEHHAs W HACJIEACTBEHHAS.
Pousb cpeasl B HEHACJIEACTBEHHOW  HM3MEHYMBOCTH. XapakTepuCcTHUKa
MOJU(PUKAIIMOHHOW M3MEHYMBOCTU. BapuanmoHHBIN psijl ¥ BapuallMOHHAs KpHBasl.
Hopwma peakiiuu npusnaka. KonnuecTBEHHbIE M KAUECTBEHHBIE MPU3HAKUA U UX HOpMa
peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnenctBennasi, wiM TeHOTHNHWYECKAas, W3MEHUYMBOCTh. KomMOMHaTHBHas
M3MEHYMBOCTh. Melo3 ¥ TIOJIOBOM TPOIleCC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalnmoHHass W3MeH4YuBOCTh. Kiaccudukaiuys MyTaluii: T€HHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUuuHbl MyTaiuil. MyTareHHbie (akTOpHI.
3aKOH TOMOJIOTHYECKHUX PAZIOB B HaclencTBeHHOM n3menunBocty H. V. BaBusosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.



I'enetuka uyenoBeka. Kapuotunm uyenoBeka. OCHOBHbIE METONbl TE€HETUKHU
YeJIOBEeKa: T'eHEaJIOrMueCKuil, OJU3HENOBbIN, ITUTOTCHETUYECKUM, OMOXUMHUYECKU,
MOJIEKYISIPHO-T€HETUHUECKUM. CoBpemeHHOE ONpeIEIICHHUE TEHOTHIIA:
MOJJHOTEHOMHOE CEKBCHUPOBAHHE, T€HOTUIIMPOBAHWE, B TOM YHUCJIE C IMOMOIIBIO
IT11P-ananu3a. HacinencTBeHHBIC 3a00IeBaHUs YeOBEKa: TeHHBIC 00JIe3HH, 00JICe3HU
c HAaCJIEACTBEHHOU MIPEAPACTIOIOKEHHOCTHIO, XPOMOCOMHBIE 001e3HH.
ComaTtnueckne # TreHepaThuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpHHIMIEBI
3I0pOBOr0 00pasa >KU3HU, TUArHOCTHKHU, MPOMUIAKTUKU U JICYCHUSI TeHETHUYECKUX
0ose3Heil. MenuKo-TeHeTHYeCKOe KOHCYJIBTUPOBaHHE. 3HAUCHHUE MEIUIIMHCKON
TE€HETUKH B MPEJOTBPAICHUU U JICYEHUN T€HETUUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuiel 1 cxembl: «MOHOTHOPUAHOE CKpPEIIMBAHUE U €r0 IUTOTreHEeTUYeCKas
OCHOBa», «3aKOH PACIICIJICHUS U €r0 HUTOT€HETUYECKAasi OCHOBA», «3aKOH YHUCTOTHI
rameTy, «Jlurubpunnoe ckpeniuBanuey», «l{uronornyeckne oCHOBBI AUTUOPUIAHOTO
CKpeluBaHus», «Meio3», «B3auMoAeicTBHE aJIEIbHBIX T€HOB», «l €HETHYEeCKHE
KapThl PacTCHWM, KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa Moja», «3aKOHOMEPHOCTH
HacJIeJJOBaHUs, CIUEIJIEHHOro C Tmosiom», «Kapuotumnsl uemoBeka U >KUBOTHBIXY,
«Bunpl usmeHunBOoCTH», «MoaudukalmoHHas HW3MEHUUBOCTHY, «HacnemnoBanue
pesyc-baktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHas U3MEHUHUBOCTHY.

OO6opynoBanue: Moaenu-anIUIMKauu  «MOHOTHOPUIHOE  CKpPEIIMBAHHE),
«Henonnoe  nomuHupoBanue», «Jurmbpugnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MHKporpenapat «/pozoduna» (Hopma, mytauuu (Hopmbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

Jlabopatopnasi pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPENapaTaxy.

JlaGoparopnass padora Ne 6. «M3ydyeHue mMoaupUKAIMOHHON U3MEHYUBOCTH,
IMOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOW.

JlabopatopHast pabora Neo 7. «AHanmu3 MyTanuid y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenapaTax.

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

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TpolecCc. 3apoKJICHHE CENEKIMU U JOMECTUKAIIUS.
VYyenue H. 1. BaBunoBa o 1meHTpax MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTypPHBIX
pactenuil. LleHTphl MPOUCXOXKICHHS JOMAIITHUX )KUBOTHBIX. COPT, MOpO/a, IITaMM.

CoBpeMeHHbIE METOJIbl CEJICKIIMU. MacCoBbI U WHIUBUAYaJIbHBIA OTOOPHI B
CEJEKIIMU pacTeHUW U KUBOTHBIX. OIlEHKa »JKcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — wWHOpumuHT. Ywmcras nuHUS. CKpenMBaHWE YHUCTHIX JIMHHM.
I'ereposuc, wim rubpumHas cuia. HepoacTBeHHOE CKpelmUBaHWE — ayTOPHIIMHT.



Otnanéunas rubpuauzanus u e€ ycnexu. McKkycCTBeHHBIN MyTareHe3 U MOJyueHue
HOJIMIIIIONI0B. JIOCTHKEHUS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosoruss Kak OTpacib IPOU3BOACTBA. ['€HHas HMH)KEHEpUsA. OTalbl
co3manusa pekomOuHanTHOM JIHK wu Tpancrenneix opranmsmoB. Kierounas
nkeHepus. Krnetounsle KyapTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHUE DPACTEHUU.
KiloHnpoBanue  BBICOKONPOIYKTHBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u arndeckue mpodnemsl. 'MO — renernuecku MoaupUIUpPOBaHHBIE
OpraHU3MBl.

JlemoHCTpanuu:

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

TaOmumbsl m cxemsl: Kapra «LleHTpbl NPOUCXOXKAEHHS M MHOrooOpasus
KYyJBTYpPHBIX pacTeHui», «Ilopoapl ITOMamIHUMX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenmity, «Otnanénnas rudpuauzaius», «PaboTel akagemuka M. @. MBanoBay,
«Ilomunnonnusa», «OOBeKkTHl OuOTexHOJOrMM», «KilerouHble KyabTYphl U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISDKHM IUIOI0OB U KOPHEIUIOAOB JTUKHUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuii « CelbCKOX03sIIICTBEHHBIE PACTEHUS.

11 KUIIACC
Tema 1. IBoJIIOLIUOHHAS 0HOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B Ouosiornu. BiusiHME >BOJIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHU U JPYTUX HAYK.

CBuzerenbctBa 3BoMOIMHU.  [lajmeoHTonOrMveckue: MOCIEA0BATEIbHOCTh
MOSIBJICHUSI BHJIOB B MMaJICOHTOJOTUYECKOW JICTOMUCHU, TIEPEXOAHBbIE (POPMBI.
buoreorpaduyeckue: cxoacTBo U pazanune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA W pa3inuyuvsg JMOPHUOHOB pPa3HBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX TMyTell y Bcex
OpTaHU3MOB.

OBomtorimonHass  teopusi Y. JlapBuna. Ilpeanocbuiku  BO3HUKHOBEHMS
JapBUHM3MA. JIBWKyIME CHJIBI DBOJIIONMUA BUAOB 10 JlapBuHy (HM30BITOYHOE
pa3MHOXXEHUE TIPU OTPAHUYEHHOCTH PECYpCOB, HEOMpEaesIéHHAs H3MEHUYUBOCTD,
00pr0a 3a CyIIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cuntetnueckas teopus 3Bostonnu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxposBostorus. [Tomymsiuys kak eIMHUIA BUIa U SBOJIIOIUH.

JBrxymue cuibl (pakTopbl) SBOJIOLMKA BUIOB B MHpupoje. MyTaluuoHHBINA
mpoilecc 1 KOMOWHATUBHAS U3MEHYUBOCTh. [lomysanoOHHbBIE BOIHBI U Apel] TeHoB.
N3onsuns u Mmurpanusi.



EctectBennbiii  oTOOp — HampaBmsoomuid  ¢daktop 3BoIOUU.  DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHu3MOB Kak pe3yiabTaT d3Boionuu. [Ipumepsr
MPUCTIOCOOICHNN y OpraHu3MOB. ApoMopd 036l U UANO-aIANITAIUH.

Bun u  BugooOpasoBanue. Kpurtepum  Buga.  OcHOBHbIE  (HOPMBI
BH1000pa30BaHus: reorpaduaeckoe, YKOJIOTHIECKOE.

MakposBomorusi.  D@opMbl  3BOJIONMM:  (UIETUYECKAs, JUBEPIreHTHAs,
KOHBEpreHTHasl, napasuiesbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxneHne OT HeCHEeUUaIu3upOBaHHBIX MpeAakoB. IIporpeccupyromas
cnenuann3anvsa. AJanTuBHAs paguarusl.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, ®. Mrosiep, A. H. CeBepuios.

Tabmuupl u cxembl: «Pa3zBuTHe OpraHM4YECKOro Mupa Ha 3emiie», «3apoAbllu
MTO3BOHOYHBIX )KUBOTHBIX», « ApXeonTepukcy», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctectBennsblii  0TOOpY», «MHOrooOpa3zue CcopToB pacTeHui», «MHorooOpasue
opoxA KUBOTHBIX», «ITomymsiumn», «MyTannonHas U3MEHYHUBOCTH,
«Apomopdosey, «Maunoamantanun», «OOmas aereHepanusy, «J[BUKylIue CHUITBI
sommonun», «Kapra-cxema mapmpyra myremectBus Y. [lapBuna», «boppba 3a
cymectBoBanue»,  «lIpucnocobnenHocts  opranu3zMoB»,  «l'eorpaduueckoe
BUJI000pa30BaHuey, « IKOJIOTHUECKOe BUA000pa30BaHUEY.

O6opynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPacKu, HA0op
IJI0JIOB U CeMsIH, KoJuteKIus «lIpruMepbl 3alIUTHBIX NPUCTIOCOOIEHUN Y AKUBOTHBIXY,
Mozenb «OCHOBHBbIE HAmNpaBICHUSI HBONIOIUN», O0BEMHass Moxaenb «CTpoeHue
TOJIOBHOT'O MO3T'a II03BOHOYHBIX.

buoreorpaguyeckass kapra Mupa, Kojulekius «®DOpMbl  COXPAHHOCTH
MCKOIIa€MBbIX )KMBOTHBIX M paCTEHUI», MOJeNb antunkanus «llepexkpéct xpomocom»,
BlIaXHble  mpenaparbl  «Pa3BuTue  HacekomMoro»,  «Pa3BuUTHE  JISTYHIKWY,
MuKkpornpenapar «Jlpo3zodunay» (Hopma, MyTauuu (GOpMbl KPbUIBEB U OKPACKH TEJIa).

JlaGopaTopHble 1 NpakTUYeCKUue padoThbl:

Jlabopatopuass pabora Ne 1. «CpaBHeHHe BHUAOB MO MOPGOIOTHICCKOMY
KPUTEPHUION.

JlaGoparopnas padota Ne 2. «Onucanue npucnocOOJEHHOCTU OpraHu3Ma u eé
OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbIE€ TPEICTABICHUS O 3apOKACHUM KWU3HHM. HayuHble Tunoressl
BO3HMKHOBEHHUS >KM3HM Ha 3emuie: aOWoreHe3 M MaHCHepMus. XUMUYecKas
HBONIONMSA. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEpUMEHTAIIBHOE MOJATBEPKACHUE XUMUYECKON 3BOJOLMH. HayanbHble 3Tamsl
ouonoruueckor sBomouuu. ['mmoreza PHK-mmpa. ®opmupoBanne MeMOpaHHBIX



CTPYKTYp W BO3HUKHOBEHHME IIPOTOKJIETKH. llepBble KIE€TKM W HX 3BOJIOLHS.
@opMHUPOBaHUE OCHOBHBIX T'PYIIT KUBBIX OPraHU3MOB.

PazBuTtne xu3Hu Ha 3emiie 1o 3pam W nepuojaMm. Kartapxeil. Apxelckas u
mpotepo3oiickas dpel. [lameo3oiickas dpa w €€ TepUOABl: KEMOPHUHCKHIA,
OPJXOBUKCKHUH, CUITYPUUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIIOBOM.

KaiiHo3olickas »3pa W €€ mepuoAbl: MaJCOTCHOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.

XapakTepucTuKa KiuMaTa W TeOJOTMYECKHX IpoueccoB. OCHOBHBIE ATaIlbl
ABOJIIOLIMMA PACTUTEIBHOTO U JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHudl u
XKUBOTHBIX. [[0siBIIEHNE, paCUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak OTpaxkeHue -dBoirouuu. OCHOBHBIE
CUCTEMATUYECKHUE IPYNIbI OPraHU3MOB.

OBorronMs 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. PazBuTue mpencrtaBieHHid O
IIPOMCXOKJICHUHM 4eloBeKa. Meronpl wu3ydeHus aHTpororeHe3a. (Cxoacrsa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YETIOBEKA.

JBrkymue cuibl (hakTophl) aHTponoreHe3a. HacneacTBeHHAss UBMEHUUBOCTD U
ecTecTBeHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 *KU3HU, U3TOTOBICHUE OpYyAul Tpyaa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH HBOJIOLMM YEJIOBEKA: ABCTPAJIONMTEKH, YemoBEK
yMenbli, YenoBek npamMoxoasimui, YenoBek HeaH1epTanbCKui, YemoBek pa3yMHBIH.
Haxonku uckonaeMbIX OCTaTKOB, BpEMsI CYIIIECTBOBaHUS, 00JaCTh paCPOCTPAHECHHUS,
00BEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenoeueckue pacbl. OCHOBHbBIE OOJIBIINE Pachl: €BpONEOUIHAS (eBpa3uiickas),
HErpo-aBCTpaionHas (IKBaTOpHaIbHAs), MOHTOJIOUAHAS (a3UaTCKO-aMEPUKAHCKAs).
YepThl NpUCHIOCOOICHHOCTH NPEACTaBUTENICH YEIOBEYECKUX pac K YCIOBUAM
cymectBoBaHus. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdeMmoHcTpanuu:

[Toprpetsr: ®. Peau, JI. Ilactep, A. M. Onapun, C. Mwmep, I'. Opu, Y.
JlapBuH.

Tabmuibl U cxembl: «BosnukHoBenne ColHeUHOR cucTeMbl», «Pa3Butie
opraHuueckoro  mupa», «PacturenpHas  kietka», <« KHBOTHas  KIIETKay,
«IIpokapuotnueckas kinetka», «CoBpeMeHHas CHCTEMa OpPraHUYECKOro MUpay,
«CpaBHEHHE aHATOMUYECKHX 4YEpPT CTPOCHUS YENOBEKA M YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOIMUECKUX HaX0A0K MPEIKOB COBPEMEHHOTO
yenoBeka», «JlpesHeinmme moan», «JpeBHue moam», «llepBble COBpeMEHHbIE
TOIN», «HemoBeuecKue paco».

OGopynoBaHue: MYJISIKU «IIpoucxoxaeHue YeJI0BEKa» (OroCTHBI
aBCTPAJIONUTEKA, NUTEKAHTPOIA, HEaHAEpTAlblla, KPOMAHbOHIA), CJENKU WIH
M300paXeHUs KaMEHHBIX OpyIuid NEpBOOBITHOTO YeNoBeKa (KaMHU-YOIIEPHI,



pyOuia, ckpebiia), reoXpoHoJIoThYecKas Tabauna, KoJuteKus «PopMbl COXpaHHOCTH
MCKOIAEMBIX JKUBOTHBIX U PACTEHUID.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktrueckass padora Ne 1. «J3ydyeHne HMCKOMAeMbIX OCTAaTKOB PACTEHHHN WU
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcHus «DBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUECKUN My3ei).

Tema 3. Opranu3msl U OKpYy KamoIas cpeaa.

DKoJIOTHsI KaK HayKa. 3aJladyd M paslelibl 3KOJOruu. MeTolibl 3KOJIOTHYECKHX
MCCJIEI0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOWUTaHMSI OPraHMW3MOB: BOJIHAs, HA3EMHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPraHU3MEHHAs.

Okosnoruueckue Qaxrtopel. Kiaccupukanus skonoruueckux  (HakTopos:
abuotnyeckre, OHMOTMYECKHE M AHTPOINOTeHHbIE. JIeHCTBHE 3KOJOTMYECKHX
(hakTOpOB Ha OPraHU3MBI.

AbGunornyeckue (HakTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. POTONEPUOAU3M.
[IpucniocoOnenust  OpraHu3MoOB K  JICHCTBUIO  a0MOTHYECKUX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue Qaxropbl. Buabl OMOTHYECKUX B3aMMOJEHCTBUNA: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 M ero ¢opmbl. [lapazutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HayeHne OWOTHYECKHUX B3aUMOACMCTBUUA [UIsl CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XAPAKTEPUCTUKH  momyssinuu. OCHOBHBIE — ITOKA3aTenn
MONYJISILUNA: YHUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, NPHUPOCT,
Murpanus. JJmHaMyuKa YHCIEHHOCTH MOIYJISILUU U €€ peryJsaiusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymbGonbar, K. @. Pynbe, O. I'ekkensb.

Tabmuiel U cxembl: kapta «[lpupomnsie 30HBI 3emun», «Cpeabl oOUTaHUS
opranuzmoB», «®@oronepuonnusm», «llomynsamuu», «3aKOHOMEPHOCTH  POCTa
YHUCJIEHHOCTHU NOMYJISIIMU UHPY30pUun-Ty Ppenbkm», «[lumiessie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlaboparopnas padora Ne 3. «Mopdosoruueckue oCOOCHHOCTH PacTEHUU W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «Iloacy€T maoTHOCTH MOMYJSIUN Pa3HBIX BHUIOB
pacTEHUIN».

Tema 4. CooOmecTBa 1 IK0JIO0rHYECKHE CUCTEMBI.



CooOmiectBo oprannu3MoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBAsd,
NpOCTpaHCTBEHHasA, Tpoduueckass (mumieBas). Buasli-nomunantel. CBsi3u B
OHOIIEHO3E.

Dxoyiornyeckue cuctembl (3kocucteMsbl). lloHsitue 00 »dKocucTeMe U
ouoreorieHoze. DyHKIMOHATbHBIE KOMIIOHEHTHI  SKOCHUCTEMBI:  MPOIYLIEHTHI,
KOHCYMEHTBI, pelylueHThl. KpyroBopoT BEIIECTB M MOTOK SHEPIHMH B 3KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTeld HKOCUCTEMBI: Ouomacca, MNPOAYKIMS. OKOJOTUYECKUE MUPaMUIbL:
MPOIYKLUHH, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBAa 3KOCHCTEM: YCTOHYHBOCT,
camoperyJianus, pazsutue. CyKueccus.

[IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOMHOTO HIIN
LIMPOKOJIUCTBEHHOTO JIeCa.

AHTPONOT€HHBIE BKOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpazue kak dakrtop ycTrolumBocTH dKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBO u ero ¢GyHkuuu. OcoOeHHOCTH Ouochepbl Kak
rJI00aNbHOM BSKOCHUCTEMBI. J[MHaMHYecKoe paBHOBecHME M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTbl BemiecTB U OHMOT€OXMMHUYECKHE IHKIIBI 3JIEMEHTOB (yIiiepona,
a30Ta). 30HATBHOCTH OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTtBo B Ouocdepe 3emin. AHTPONOTEHHbIE U3MEHEHUs B Onocdepe.
I'moGanbHbIe HKOTOTUYECKUE TTPOOIIEMBL.

CocyiiecTBoBaHME MPHUPOAbI U yenoBedecTBa. CoxpaHeHue OnopasHooOpazus
KaK OCHOBa YCTOWYMBOCTH Ouocheprl. OcCHOBa palMOHAIBLHOTO YMPABICHUS
MPUPOIHBIMU pEeCypcaMu U WX HUCIoyib3oBaHue. [locTikeHuss OMOJIOTHM U OXpaHa
TIPUPO/IBI.

JdeMoHcTpanuu:

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

Tabmumsr u cxembl: «IIuimessie 1enu», «bUOLIEHO3: COCTAaB U CTPYKTYypay,
«IIpuponnbie cooOmectBa», «llenu mnuTaHus», «IKOJOTUYECKAs] MUpaMUAA,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIECay, «IKOCHCTEMA
XBOWHOTO  Jiecay, «buoneHo3  BogoéMa»,  «ArpoueHo3»,  «lIpumepHbie
AHTPOIIOTEHHBIE BO3JAECHUCTBUS HA NMPUPOAY», « BaxkHeNIMe UCTOYHUKHU 3arps3HCHUS
BO3/lyXa M TPYHTOBBIX BOn», «IlouBa — BakHelias cocTaBisiomas Ouochepsn,
«®DakTops! nerpagauuu nouBy, «IlapHukoBsiit 3hPexT», « PakTOphl PaAUOAKTUBHOTO
3arpsisHeHust Ouocdeps»y, «OOmas cTpykrypa Ouochepr», «Pacnpocrpanenue
xKu3HU B Ouocdepe», «O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepoxa B
ouocheper», «KpyroBopot a3ora B mpupoe».



O6opynoBanue: Mojaenb-amminkanus «Tunuynasie OWMOLIEHO3b», TrepOapuii
«PacturensHble cooOuiecTBay, KoyuleKuuu «buornenos», «Bpeaurenn BakHeHIIMX
CEJIbCKOXO3SICTBEHHBIX KYJIbTYpP», TepOapuu U KOJUIEKIIMM PACTEHUN U KUBOTHBIX,
MpUHAJJISKAIINE K Pa3HBIM HKOJIOTUYECKUM TpymmaM OAHOro Bujaa, KpacHas kHura
Poccuiickoii @eaepannn, n300paxkeHHsI OXPAHIEMBIX BUJIOB PACTEHUI U dKUBOTHBIX.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHsA IIPOI'PAMMBI 110
BHUOJIOTUN HA BA3OBOM VYPOBHE CPEJHEI'O OBILIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycraHaBnMBalOTCd TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHMS 00YyYaIOUMUCS MPOrPaMM CPEIHEr0 OOIEro 00pa3oBaHus: JIUMYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHUS mpeaMmera «buosorus»
BbIJICJICHBl CJICAYIOIIME COCTAaBJISAIOUIME: OCO3HAHME OOYYalOIIMMUCS POCCUICKOM
IrPaXJaHCKOM MACHTUYHOCTU — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPENEIICHUIO, HaJn4yue MOTHBALINHU K 00y4EeHHIO OMoJIorUY,
LEJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIAEHU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM W HWCTOPUYECKUX TPAJAMIMK pa3BUTHA OHOJOTHYECKOTO
3HaHHSA, TOTOBHOCTb M CHOCOOHOCTH OOYyYarolIUMXCs PYKOBOJICTBOBAaThCS B CBOEH
NEATEIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU ~ YCTaHOBKAMM, TPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIMYUE  SKOJOTMYECKOTO  MPABOCO3HAHUA,
CIIOCOOHOCTH CTABUTh LIEJIU U CTPOUTD KU3HEHHBIE MJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA MNpeamera «buonorus» pocrurarorcs B
€IMHCTBE Yy4YeOHOW W BOCHHUTATEIbHOW JESATENIbBHOCTM B COOTBETCTBHU C
TPAJIUIIMOHHBIMU POCCUUCKUMH COIMOKYJBTYPHBIMU, UCTOPUUECKUMHU M JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHSTHIMM B OOIIECTBE MpaBWIaMU U HOpMaMu
MOBEICHUS W CHOCOOCTBYIOT IIpoLleccaM CaMOIIO3HAHUS, CAMOBOCHUTAHMUS U
CaMOpAa3BUTHsA, PA3BUTHS BHYTPEHHEN MO3ULIUU JIUYHOCTH, NATPUOTU3MA, YBAKCHUS
K 3aKOHY W NIPaBOIOPANKY, YEJIOBEKY TpyJa U CTApIIEMy IOKOJIEHUIO, B3aUMHOTO
YBAXKEHUS, OEPEKHOTO OTHOLIEHUS K KYyJbTYpPHOMY HACICAMI0 W TPAJULUAM
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuiickonn denepanuu, NpUPOAE U OKPYKAIOIIEH
cpeze.

JImdHOCTHBIE pe3yJbTaThl OCBOEHUs y4ueOHOTO mpeamera «bruomorus» momKHbI
OTpa)xkaTb TOTOBHOCTb U  CIOCOOHOCTh OOYYalOIIMXCS  PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXKIEHUH,  COOTBETCTBYIOIIMX
TPAJAULIMOHHBIM I[IEHHOCTSAM POCCHHMCKOr0 OOIIECTBa, pPACIIMPEHUE KU3HEHHOTO



ONbITA W OMNbITA JIEATEIIBHOCTH B MPOIECCE PEeaau3allid OCHOBHBIX HampaBlICHUIN
BOCIIUTATENILHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YaCTH:
1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KEHUE 3aKOHA
Y TIPaBOMIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM ACATEIBLHOCTH MPHU CO3JAaHUN YUCOHBIX
MPOEKTOB, pPEIICHUHM Yy4YeOHBIX W  T[IO3HABATENIbHBIX  3aJlay, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEEATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

yMEHUE YUYUTHIBATh B CBOUX JCHCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOACH C pa3HbIMH YOCKICHUSMU, KYJIbTYPHBIMH IEHHOCTSIMU U
COIIMAJILHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIMNOJIHEHUS
y4eOHBbIX, TI03HABATENBHBIX U  HCCIENOBATEIbCKUX  3a7a4, YBAXKHUTEIBHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB TMpPU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PaKIAHCKONW HIACHTUYHOCTH, MAaTPUOTH3MA,
YBaXKEHUSI K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOH S3BIK M KYyJbTYypYy, HNPOLIJIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTrO Hapoaa Poccuu;

[EHHOCTHOE OTHOUIIEHWE K MPUPOJHOMY HACIEIUIO U MaMsITHUKAM IMPUPOJIBI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIOCOOHOCTH OIICHUBATH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HaUYEHUsI OMOJIOTHUHU B TTO3HAHUU 3aKOHOB MIPUPO/IbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

uneiHas yOeXIE€HHOCTh, TOTOBHOCTh K CHyXeHHio W 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0 HAPOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHONIEHHWE K CBOMM POJUTEIISM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O MPUHSATUA HEHHOCTEN CEMEUHOM )KU3HU B COOTBETCTBUHU C TPATULIUSIMU
HapoaoB Poccuu;



4) 3cTeTH4eCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAaHUE SMOIMOHATBHOTO BO3ICHUCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (POPMHMPOBAHMS KYJbTYPHI 310POBbS H
IMOLMOHAJIBLHOIO 0JIarONOJIyYns:

MMOHUMAaHUE M peau3alns 3I0pOBOro U 6e30macHOro 0opasa KU3HH (310pPOBOE
MUTaHue, COO0IeHNe TUTUCHHYECKUX MPAaBUI U HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATUM W OTHObIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXWYECKOMY 37]0POBBIO;

MOHMMAaHUE [IEHHOCTH TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHHS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JI00HE;

FOTOBHOCTh K AaKTHUBHOW JESATEIIBHOCTA TEXHOJOTMYECKOM W COLIMAJIbHOU
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHHUIIMUPOBAThH, IUIAHHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO J€ATEIbHOCTD;

WHTEpPEC K pa3IM4HbIM cdepaM TpodecCHoHaTbHON AEATEeNbHOCTU, yMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaylied mnpopeccuu U peaau30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO U CaMOOOPa30BaHUIO Ha
NPOTSIKECHUU BCEU KU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJbTYphl: TMPUOOPETEHHWE OMBITA
MJIAHUPOBAHMS TIOCTYIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUI JJIS1 OKpY>KaroIiei
Cpenbl;

OCO3HaHME TJIO0AJTBLHOIO XapakTepa JKOJOTHYECKUX MpodJieM W MyTed Hux
pelieHus;

CIIOCOOHOCTH WCIOJIB30BaTh MPUOOpPETAEMbIC TIPU M3YYCHUH OMOJIOTUU 3HAHUS
M yMEHMS TP  pEIICHUH  TpoOJieM, CBS3aHHBIX C  PaIMOHAIBHBIM
MIPUPOJIOTIOIB30BaHUEM (COOIIOICHUE TIPABUJI TTOBEICHUS B IPUPOJIE, HAITPABICHHBIX
Ha COXpaHEHHUE PABHOBECHS B IKOCHUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChEpHI);



AKTUBHOE HENPUATHE NEUCTBHUM, NPUHOCALIMX BPEI OKPYKAKOLIEH NPUPOIHON
cpele, yMEHUE NPOrHO3UPOBATH HEOJArONPHUSATHBIE SKOJIOTMYECKUE MOCIEICTBUS
NpearnpuHUMAaeMbIX JIEUCTBUM U MPEJOTBPAIATh UX;

HaJU4HE Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYPHI,
OTIBITA JICSITEIIBHOCTH 3KOJIOTHYECKOW HAINPaBICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS
MMHU B TIO3HABATEJILHON, KOMMYHUKATUBHON M COIMATBLHOU MPAKTHKE, TOTOBHOCTH K
YYaCTHUIO B IPAKTUYECKOM AESITEIIbHOCTU IKOJIOTMYECKON HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHKUE SI3BIKOBOW M YHUTATENIbCKOM KyJIbTYpPhl KaK CpeJCTBa
B3aUMOJICUCTBUS MEXTY JIOJbMHU U TTO3HAHUS MUPA;

MOHMMAaHUE Creuu(puK OUOJIOTMM KaK HayKH, OCO3HaHUs €€ poiau B
(GOpMHUPOBAaHNH PAIMOHATEHOTO HAYYHOTO MBINIICHUS, CO3JaHUH IEJITOCTHOTO
MpPEACTABICHUS] 00 OKpYXKaloIleM MHUpE KaK O €IWHCTBE MPHUPOJbI, YelOBEeKa U
oOlecTBa, B TMO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,;

yOCKIEHHOCT, B 3HAYMMOCTH OWOJIOTHH 11 COBPEMEHHOW ITMBUIIU3AIIHH:
oOecrieueHrss HOBOTO YPOBHS pa3BUTHS MEAWIMHBI, CO3/IaHUC TEPCIICKTHBHBIX
OMOTEXHOJIOTHIA, CTIOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMbI PA3BUTHS YEIOBEUECTBA,
MOMCKa IMyTeH BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUECKHX MpoOjeM u obecreueHus
nepexoja K yCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HCITOJIB30BAHUIO IMPUPOTHBIX
pecypcoB U (P OPMHPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHW OHOJIOTMUECKMX 3HAHUW B  IENAX
MOBBIIICHUS OOIIEH KYJIbTYpbhl, ECTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJLHON IPAMOTHOCTH 00yUaromuxcs, GopMupyeMon npu u3y4eHuu
OnoJoruu;

MMOHUMaHUE CYITHOCTH METOJIOB ITO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTM WCMOJb30BaTh IOJyYyaeMble 3HAHMS IS aHalu3a W
OOBSCHEHHUSI SIBJICHUM OKPYXAIOMIEro MUpa M TPOUCXOANUX B HEM H3MECHECHUM,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DaKTOB H
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJTyYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO HCITOJIB30BaTh OHMOJOTHYCCKHAE 3HAHMS IS
perieHus mMpo0JIeM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HaHWE IICHHOCTU HAy4YHOW JEATETbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K  HENPEPBIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHWA 10 OWOJOTUU B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUsI YueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble [UIsI  (OPMHUPOBAHMS MHPOBO33PEHUS  OOYYarOIIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOILIEHAYyYHbIE MOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHbI MHUpa M CHEUMPUKY METOAOB IO3HAHUA,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4yHbId (akT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHs,
UCCIeI0BaHNe, HAOIO/IEHNE, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHBIC
y4ueOHble  JeHCTBUA  (IIO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, PpErYJIATUBHBIE),
oOecneunBaromue (popmMupoBaHUe (PYHKIIMOHAIBHON TI'PaMOTHOCTH M COLMAIbHOMN
KOMIETEHIIMM  OOyYarolMXCsl, CIHOCOOHOCTh  OOYy4aroUMXcs  HCIOJIb30BATh
OCBOCHHBIE MEXIHUCLUMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHON MPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OCBOECHHUA MPOrpaMMbl CPEAHEro OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OBianenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMpPOBaTh M aKTyaJllu3upoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPM OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KilacCHU(pUKALMK, 0000ILIEHUs), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TMOHATUM (BBIACIATh MX XApaKTEpHbIE MPU3HAKU, YCTAaHABIUBATH
CBSI3U C APYTUMHU NOHATUSMH);

ONpEeNeNATh UEIU JEIATEIIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

MCIIOJIb30BaTh OMOJOTMYECKUE MOHSATHUS JUIsl OObSICHEHUSI (PAKTOB M SBJICHHM
YKUBOU NPUPOJIBL;

CTPOUTH JIOTMYECKUE PpacCyXACHHUs (MHOYKTUBHBIE, JEAyKTUBHBIE, II0
AHAJOrMM), BBIABIATH 3aKOHOMEPHOCTM M IPOTHUBOPEUYUS B pPacCMaTPUBAEMBIX
ABJIICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJCTBA JJI MPEACTABICHUS CYIIECTBEHHBIX
CBA3€M W OTHOIIEHUH B HU3Yy4YaeMbIX OHOJIOTUYECKHUX OOBEKTax, a TakKke
INPOTUBOPEUYUI PA3HOrO pOJAA, BBIABIECHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IUIAaH peUIeHUs NpoOdeMbl ¢ Y4ETOM aHajiu3a HMMEOUIUXCS
MaTepualbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHHBATh PUCKH MOCIEACTBUI AESATENbHOCTH;



KOOPJMHHUPOBATH U BBIOJHATH PabOTY B YCIOBUAX PEATbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEUICHUU KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIE0BATEIbCKHE NeICTBUSA:

BJIa/ICTh HABBIKAMH Y4YEOHO-HCCIIEIOBATEIBCKON M MPOEKTHON NEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi  mpoOjeM, CIOCOOHOCThIO W TOTOBHOCTHIO K
CaMOCTOSATENIbHOMY TMOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHBIE BUABI ACATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUA,
€ro UHTEpIpPETALMH, IPEOOPAZOBAHUIO U TPUMEHEHUIO B yYEOHBIX CUTYalUsX, B TOM
YHCJIE NPU CO3AaHUM YUYEOHBIX U COLIUATIBHBIX MPOEKTOB,;

(opMupoBaTh Hay4yHBIH THI MBIIIJICHUS, BIaJE€Th HAyYHOM TEPMHMHOJIOTHEH,
KJIFOUYEBBIMHU MTOHATUSAMH U METOAAMM;

CTaBUTh M (OpPMYyIUpOBaTh COOCTBEHHbIE 33Jaud B 00pa30BaTEIbHOU
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBISITh [IPUYMHHO-CIICACTBEHHBIE CBA3M W aAKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pElICHUs, HAXOAUTh apryMEHTHI JUIs JOKa3aTeIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0/I€ PELIECHUS 3aJa4l Pe3yJIbTaThl, KpUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh 1EJICHAIIPABJICHHBII MOUCK IEpeHoca CPelCTB U CHOCOOOB
JEUCTBUA B MPOPECCUOHAIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAaHUS B TO3HABATEIBHYIO M MPAKTHYECKYIO 00sacTu
KU3HENIEATEIIbHOCTH;

YMETbh UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaThb HOBBIE HWJEH, IPEUIaraTb OPUTMHAIBHBIE MOJIXOJbl W PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

3) pabora ¢ undpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HMH(MOpManuU (TEKCTE y4eOHOTro
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTepaType, OHOJOTHYECKHX  CIOBapsX U
CIIpPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIu3UpOBaATH
MH(}OpMAIUIO Pa3IMYHBIX BUAOB U (HOPM IPE/ICTABIICHUS, KPUTHUECKH OIICHUBATH €€
JIOCTOBEPHOCTH M HEMPOTUBOPEUNBOCTB;

(GopMyIuMpOBaTh 3ampochl U NPUMEHATH Pa3jIMYHble METOAbl MpPH TOUCKE U
otbope Oumosornyeckor WHPOpMANKK, HEOOXOMUMOW I BBITIOJHEHUS YYeOHBIX
3azay;

npuoOpeTaTb ONBIT  HUCIOJIb30BaHUSA MH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTH, COBEPIIEHCTBOBATHh KYJIbTYPY AKTHBHOI'O HMCIOJB30BAHMS Pa3IUUYHBIX
ITOMCKOBBIX CUCTEM;



CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIBHYIO  (QOpMy  MpeaCTaBICHUS
ouosiorndeckor uHboOpMaIu (cXembl, rpadUKd, JUarpaMMbl, TaOIUIbI, PUCYHKH U
Jpyroe);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeACTBa mpu pabore ¢
Ouonoruueckod  HHPOpMAIMEH: TPUMEHITh XHUMHYECKHe, (PU3UYECKUE U
MaTeMaTUYeCKHe 3HAaKU W CHUMBOJBIL, (GOpMysbl, abOpeBHAaTypy, HOMEHKJIATYpY,
UCII0JIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HABbIKAMU PACIIO3HABAHUS U 3aIUTHI HH(GOpMAIMU, THHOPMAIIMOHHON
0€30MacCHOCTH TMYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHY JI€CTBUSIMU:

1) oOmenne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX cdepax >KU3HU, aKTUBHO y4aCcTBOBATH B
JManore WMWiK JUCKYCCHUM IO CYIIECTBY OOCY>KIaeMoil TeMbl (YMEHHE 3aj]aBaTh
BOIIPOCHI, BBICKA3bIBAaTh CYXKJACHHS OTHOCHTEIHHO BBITIOJIHCHHS TIpeiaracMou
3a/layd, YYHTHIBAaTh MHTEPECHl W COTJIACOBAHHOCTH TMO3MIIMN IPYTHUX YYaCTHHUKOB
JManora Wiv JUCKYCCHUH);

pacno3HaBaTh HeEBepOaJbHBIE CpeACTBa OOIIEHUS, TOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEMOCHIIOK BO3SHUKHOBEHUS KOH(MIMKTHBIX CUTYyaIMi, YMETh
CMSATYATh KOH(QIMKTHI H BECTH IIEPETOBOPHI;

BIIQJICTh PA3IUYHBIMUA CIIOCOOaMH OOIIECHUS W B3aWMOJCHCTBHUSA, MMOHUMATh
HaMEpEeHUs APYTHX JIIOJCH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU popMme HopMyTupoBaTh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAJIbHON
paboThI TP pelIeHUU OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBYSI PU PEIICHUH YICOHOMN 3a/1a4u;

BBIOMPAaTh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH C Yy4ETOM OOIIHMX
WHTEPECOB M BO3MOXKHOCTEN KaXKJOTO YJieHA KOJUICKTHBA,;

MpUHUMATh  IIEIM  COBMECTHOW  JESATEIBHOCTH, OpPraHU30BHIBATH U
KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTMKEHUIO: COCTABIIATh IUIAH JIEMCTBUM,
pacnpenenaTh poJid ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJIa M KAXKJOTO YYACTHHKA KOMAH/bl B OOIINIA
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIC TPOCKTHI, OICHWBATh HACH C TIO3WIMA HOBU3HBI,
OpUTHHAITBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISITh TIO3UTUBHOE CTPATErMYECKOE TIOBEJCHUE B  Pa3IMYHBIX
CUTYaIHIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:



1) camoopranusanms:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS AJIS1 BBIABIICHUS MPOOJIEM U UX PEIICHUs
B )KM3HEHHBIX U yUEOHBIX CUTYyaIUIX;

BbIOMpaTh HA OCHOBE OHOJOTMYECKMX 3HAHUU IIEJIEBBIE M CMBICIOBBIC
YCTaHOBKM B CBOMX JEWCTBUAX M IOCTYIIKax IO OTHOLICHHUIO K >KMBOM IPUPOLIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIBHO OCYILECTBIIATh TO3HABATEIbHYI JEATEIbHOCTb, BBIABIATH
npoOJieMbl, CTaBUTh U (HOPMYIMpPOBaTH COOCTBEHHBIE 33/1aud B 00pa30BaTEIbHOMN
NEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUS MPOOIEMBI C YIETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPENOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MIPEAOUYTEHUH;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATbh TPUOOPETEHHBIN OMBIT;

croco0CTBOBATh (DOPMHUPOBAHUIO U MIPOSBICHUIO HIMPOKOM 3pyIULIUU B Pa3HBIX
00JacTAX 3HAHUM, MOCTOSIHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIM M KYJIBTYPHBINA
YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTyalllsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJIaIETh HABbIKAMU MO3HABATEIbHON peekcHH KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUM M  MBICIUTEIBHBIX IMPOLECCOB, MX PE3YyJIbTaTOB M OCHOBAaHUM,
UCIIOJIb30BaTh MPUEMBI peQuIeKCHUH JUJIsl OLIEHKH CHUTyallud, BbIOOpa BEPHOIO
peleHus;

YMETh OLICHMBAaTh PUCKM M CBOCBPEMEHHO IIPUHHUMATh PELICHUSA II0 UX
CHIKEHHIO;

IPUHAMAaTh MOTHBbI W AapryMEHTBl JAPYIMX I[IpH aHaJIu3€ pPE3YJbTAaTOB
NEeATEIIbHOCTH;

3) npuHsaTHE ce0sl M IPYTUX:

OPUHUMATh ce0sl, MIOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JPyTMX IIPU AHAJIU3E PE3YJIbTATOB
NEATENIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € TO3UIMH IPYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTathl ocBoeHus nporpammbl COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT creruduyeckue s yueOHoro npeamera «buonorus»



HAy4YHbIC 3HAHMs, YMEHHUS U CHOCOOBI JACHCTBHI MO OCBOCHUIO, MHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHUM, BUJBI JCSITEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyallUsiX, a TakKe B peajbHBIX
KU3HEHHBIX CHUTYyaIlMsX, CBA3aHHBIX C Owuosorueil. B mporpamme mpenMerHbie
pe3yabTaThl MIPEACTABIECHBI IO F01aM O0YUYEHUS.

[IpenMeTHble pe3ynbTaThl OCBOCHUS y4yeOHOro mnpenmera «buosorus» ¢ 10
KJacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMN O MeCTe€ W POJU OMOJOTUU B CUCTEME HAyYHOTO
3HAaHHA €CTECTBEHHBIX HAyK, B (POPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUHOM
KApTUHBI MHpPa M HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOe’KHBIX
y4EHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIIBHON T'PaMOTHOCTH 4Y€JIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHME pacKpbIBaTh COJIEpP)KaHUE OUOJOTMYECKUX TEPMUHOB U IOHSITHI:
KU3Hb, KJIIETKA, OPraHu3M, MeTab0a1M3M (0OMEH BEIIECTB U MPEBPALICHUE SHEPTUN),
romeocTtas  (caMoperyisiuusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeicHUE (PENPOaYKIHs), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YyMEHUE H3Jaratb OHOJOTMYECKHEe Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MyTalMOHHAs, [IEHTpajbHas TOrMa MOJIEKYJISIpHOU Onosorun), 3akonsl (I'. Menpaens,
T. Moprana, H. WM. BaBunoBa) u yueHus (0 ILEHTpax MHOrooopasus u
MIPOUCXOKJICHHS KyIbTypHbIX pacTteHuil H. V. BaBunoBa), onpenenars rpaHUllbl UX
IIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIAJETh METOJAaMU HAyYHOI'O MO3HAaHUA B OMOJIOTMM: HAOIIOJIECHUE U
OMMCAHUE >KUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3aluus W MPOBEICHUE
OMOJIOTMYECKOr0 3KCHEPUMEHTA, BBIJBUKEHHE T'MIIOTE3bI, BBISABIECHUE 3aBUCUMOCTU
MEXIy UCCIEIYyEMbIMU BEIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX pPE3YyJIbTaTOB,
WCITOJIb30BAHHBIX HAYUYHBIX MOHSTHI, TEOPUN U 3aKOHOB, YMEHHE JE€JIaTh BBIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACNATh CYUIECTBEHHBbIE NMPU3HAKKA BHUPYCOB, KJIETOK MPOKAPUOT U
SYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
npoueccoB: oOMeHa BEIIEeCTB M TMPEBpAIICHHUs SHEPIHMU B KIETKE, (POTOCHHTE3a,
MJJACTUYECKOTO W JHEPreTMYeckoro oOMeHa, XEMOCHHTe3a, MMHTO3a, Meio3a,
OIUIOZAOTBOPEHUS,  PA3MHOXKEHMS, HMHAMBUAYaJbHOTO  Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHHE TMPUMEHSATh MOJy4YeHHbIE 3HAHUA ISl OOBSICHEHHS] OWOJIOTHYECKUX
MPOLIECCOB W SIBJICHUW, JUISI MPUHATHS NPAKTUYECKUX PELUICHUWH B IMOBCEIHEBHOU
KU3HU C LeJpl0 oOecrieyeHusi O€30MacHOCTM CBOETO 3JI0POBbS W 370POBbS
OKPY KaIOIIUX JIIOAEH, COOJIIOACHUSI HOPM T'PaMOTHOTO TMOBEACHHS B OKpPY’Karollen
IPUPOIHON cpele, MOHMMAaHHE HEOOXOJUMOCTH HCIHOJB30BaHUS JOCTUKEHUN
COBPEMEHHOMU ouonoruu U OMOTEXHOJIOTUI TUISL paIMOHAIEHOTO
MIPUPOAONOIb30BAHMS;



YMEHHE PEeIlIaTh JIEMEHTAPHbIE TEHETUUECKHUE 3a/1a4M Ha MOHO- U TUTUOPUIHOE
CKpEelIMBaHUE, CLEIJIEHHOE HACJIEIOBAHME, COCTaBIATh CXEMbl MOHOTUOPHIHOIO
CKpEUIMBaHUs JIsl MPE/ICKa3aHusl HACIEI0BAHUS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINMOJIHATh JA0OpAaTOPHBIE W TMPAKTHYECKUE paboThl, COOI0IATh
mpaBuja mpu paboTe ¢ y4eOHBIM U Ta00PaTOPHEIM 000PYIOBAaHUEM;

YyMEHHE KPUTHUYECKH OIICHWBAaTh ¥ HWHTEPIPETHPOBATH  WH(OOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS U3
pPa3IMYHBIX MCTOYHHUKOB (CpelICTBA MacCOBOW HH(POPMAIMM, HAYYHO-TIOIMYJISIPHBIE
Marepualibl), 3THUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHUII B OHOJIOTHUH,
MeJIUIHE, OMOTEXHOJIOTUY;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNUsI, 000011as
OMOJIOTUYECKYI0 MH(POPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BaTh
MOHSTUNHBIN anmapat OMOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOCHMS yueOHoro mnpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUI O MECTE€ U POJIM OMOJIOTMH B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX
Y4YEHBIX-OHUOJIOTOB B pa3BUTHE OMOJIOTMH, (YHKIIMOHAIBLHON TPaMOTHOCTH YellOBEKa
JUTSL pEIICHUS AKU3HEHHBIX 3a/1a4;

yMEHUE PACKpBIBATh COJCPKaHUE OMOJOTUYECKUX TEPMUHOB U TIOHSTHM: BHI,
MOMYJISALKS, TEeHO(MOH, DBOJIONUUS, JBIKYIIUE CHIbl ((aKTOpPhI) HSBOJIOINH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHUJ000pa30BaHUE, JKOJOTHYECKUE (HaKTOPHI,
AKOCHUCTEMA, ITPOIYLIEHThI, KOHCYMEHTBI, PEAYIICHTHI, [IEMTU MTUTAHUS, YKOJIOTHYecKas
nmupaMuia, OuoreoreHos, ornocdepa;

yMEHUE U3j1arath Ouonorudeckue Teopuu (dBosormonHas teopus Y. Jlapsuna,
CUHTETUYECKass TEOpUsl DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxozxcrBa K. M. bapa, uepetoBanus TJIaBHBIX HANPABJICHUM U ITyTer dBoonuu A. H.
CemeprioBa, yuenus o Ouochepe B. M. BepHanuckoro), onpeaeysiTh T'pPaHUILI UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIAJeTh METOJaMU HAy4YHOTO TMO3HAaHUS B OWOJOTHH: HAOIIOICHHUE U
OTMMCAHUE JKUBBIX CHCTEM, IPOIECCOB W SIBJICHHUM, OpraHu3alus W TPOBEICHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3bI, BBISABICHUE 3aBUCUMOCTH
MEXIy HCCIECIyeMbIMU BEIUYMHAMH, OOBICHEHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
UCIIOJb30BAaHHBIX HAYYHBIX MOHSTUNA, TEOPUI U 3aKOHOB, YMEHHUE JEJIaTh BHIBOJBI Ha
OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIC TIPU3HAKKA CTPOEHUSI OHOJOTHYECKHUX
00BEKTOB: BUJIOB, MOMYJISIIUNA, MPOAYIICHTOB, KOHCYMEHTOB, PEIyIIEHTOB,
OHMOreoeH030B U IKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, E€CTECTBEHHOTO OTOOpa, BHUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPTaHU3MOB, JIEUCTBHSI HKOJIOTHIECKUX (haKTOPOB HA OPTaHU3MbI, IIEPEHOCA BEIIIECTB



Y TIOTOKA YHEPTHH B SKOCUCTEMAX, aHTPOIIOTCHHBIX U3MEHEHU B SKOCUCTEMAX CBOECH
MECTHOCTH, KPyTOBOPOTa BEILIECTB U OMOT€OXUMHUYECKUX LIUKIJIOB B OHochepe;

YMEHHE MPUMEHATh IMOJIYYEHHbIE 3HAaHUS Uil OOBSCHEHHS OMOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JUIA NPUHATHA NPAKTUYECKUX DPEIICHUH B IOBCEIHEBHOU
KU3HU C LeJbl0 obOecreyeHus OE30MacHOCTH CBOETO 370POBbS U 3/10POBbSA
OKpY>KaIOIIMX JIIOJIeH, COOJIIO/IEHNsI HOPM TPaAaMOTHOTO MOBEJCHHUS B OKpY’KaroIien
OPUPOJHOM cpene, IOHMMaHuE HEOOXOAMMOCTH HCHOJIb30BAaHUS JOCTHXKEHUHN
COBPEMEHHOU OMOJIOTUH JIJISl pallMOHAIILHOTO NMPUPOAOIIOJIb30BAHNUS;

YMEHHE pelaTh AJIEMEHTapHbIe OHOJOTHYECKHE 3aJauH, COCTABISTH CXEMBI
MepEeHOCca BEIIECTB U IHEPTUH B IKOCUCTEMAaX (LI MUTAHUS);

YMEHME BBINIOJHATh JITAOOpaTOpHbIE U MpaKTU4YECKHE paboThl, COONIOAATH
npaBuia npu pabore ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YyMEHHE KPUTHUECKH OLIEHWBAaTh M  HUHTEPIPETHPOBATh HUH(POpMALHIO
OMOJIOTHYECKOTO  COACpKaHMs, BKIIOYAIONIYI0O TICEBJOHAyYHbIE 3HAHUA U3
pa3IMYHBIX MCTOYHUKOB (CpeAcTBa MaccoBOW WHGOpPMAIUU, HAYYHO-MOMYJISIPHBIC
MaTepuabl), paccMaTpuBaTh rio0aabHbIE HKOJIOTUYECKUE po0OJIeMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUIEHUIO K HUIM COOCTBEHHYIO MO3ULHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHNUs, 00001as
OnonornUecKyo HHHOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIB30BATh
MOHSATUNHBIN anmapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue
Ne (uudgposbie)
pa3zesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTesibHbIE
MPOrpaMmbl padoThbI padoTbl
pecypchl
1 buosiorus kak Hayka 2 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMEBI U | bu6nuoreka [IOK
WX OpraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMWYECKUH COCTaB 2 | bubnnoreka IIOK
U CTPOCHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 JKuznenesTeabHOCTD 6 05 bubmuorexa [JOK
KJICTKH ’ https://m.edsoo.ru/7f41¢292
Pa3sMHoxeHue u
5 WHAUBHUIYaJIbHOE 5 0.5 bu6nuoreka [IOK
pasBUTHE ’ https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnencrBeHHOCTE
bubnnoreka IIOK
6 U U3MEHYNBOCTH 8 1.5
https://m.edsoo.ru/7f41¢292
OpraHU3MOB
Cenexmus
7 OpTaHU3MOB. 3 bubmuotexa [JOK
OCHOBBI https://m.edsoo.ru/7f41c292
OHMOTEXHOIOTHHI
bubmnoreka IIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{f41c292
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 4
ITPOTPAMME



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

11 KITACC

HaunmMmenoBanue KoJjnyecTBo 4acoB DJIeKTPOHHbIE
Ne pa3zaesioB u (uudposbie)
Kontpoabubie IIpakTuueckue
n/n | TeM Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
NMPorpamMmbl pecypchl
1 OBOJIIOLOHHAS 9 | bu6nuoreka [IOK
ounosorus https://m.edsoo.ru/7f41cc74
Bo3HuknoBeHue
2 1 pa3BUTHE 9 0.5 bubmmorexa [TOK
p ' https://m.edsoo.ru/7f41cc74
JKU3HU Ha 3eMiie
Opranu3msl U
3 OKDVAKAOLLIAS 5 1 bubmuorexa [JOK
py m https://m.edsoo.ru/7f41cc74
cpena
Coo0urecTBa u
H bubnnoreka IIOK
4 JKOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHoe ) bubnmnorexka HOK
BpeMs https://m.edsoo.ru/7f41cc74
OBHIEE
KOJIMYECTBO
34 0 2.5
YACOB I10

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6uoB: buomorus. 10 kmacc. YuyeOHUK.

bazoBblii ypoBeHb. JIunus xu3nu. [Ipocsenienue.
METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metoaudeckoe mocooue moaAroToBICHO K M3AaHHOMY B cooTBeTcTBUH ¢ DI'OC
yueoHuky A. A. Kamenckoro, E. A. KpukcyHora, B. B. Tlaceunuka «buonorusi.

O6mmas ouonorusi. 10—11 knaccsl. ba3oBblil ypOBEHbY.

buonorus. 10 kmacc. Metonuueckoe mocodue 6579 aBropel: MuiiakoBa BajneHnTruHa
HuxonaeBna, K.m.H., moneHT kadenpsl AumaakTuKu U dacTHbIX Metoauk MITKulllTPO
OITIY (r. Open0Oypr), AradponoBa WMuuHa bopucosna, CupornazoB Branucias
WNBanoBuu, Kanaumar mnemgaroruyeckux HayK, TMOYETHBIM pPabOTHUK  OOIIEro
obpazoBanusi PD, maypear npemuun npesugaeHra PO B obnactu oOpazoBaHus, aBTOP
YMK nio 6uonoruu U3znarensctBa «IIpocBeiieHne»

MeTtonndueckne peKOMEHIANN ISl YIUTENICH 0 IIKOJIBHOMY KypCy OHMOJIOTHS TIpH
BBeAeHNH 00HOBIEeHHBIX PI'OC OO0, ®I'OC COO

HAUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCblI U PECYPCBHblI CETH
HUHTEPHET

[IpoekTt Best Gunonorus
http://www.ebio.ru/index-1.html

Buptyanbnast oOpazoBatenbHas JadopaTopust
http://www.virtulab.net

CoBpeMeHHbIE YPOKU OMOJIOTUn
http://biology-online.ru/
HNHpopmanmoHHO-CIIpaBOUYHbBIN pecypc MO OMOJIOTHH
http://www.cellbiol.ru/

buonoruueckuii cioBapp OH-JIAH
http://www.bioword.narod.ru/

PELLL Pemy EI'D



YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MHPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Pyouos, I'.I'. [lIBenos, 3.I". 'anoHiok
buonorus. 11 kinacc. YueOuuk. bazoBbiil ypoBeHb. JInHUS KU3HN
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

A.10.MonneBa. A.B.Topranos. buonorus B cxemax u tabnuiax 9KCMO Mockaa.
2012 r

I'. U. Jlepnep. buonorus. [lonHelii cripaBoyHUK Ui moArotoBku k E I' O, M.
AcTtpenb 2012 r
['otoBumcs k  EI'D.  O6mas  Ouonormus M [lpoda 2012 r
EI'D. O6mas ©Ouonorus. KoHTpolibHbIE U3MepUTENbHBIE MaTepuaibsl M
IIpocBemienue 2012 ¢

N.P. MyxamemxkaHoB. Mactepckast yuutens « TecTsl, 3aueTsl, onuronpock! 10-11

KJ1acC» M «BAKO» 2007 r
Oo6mas ouomorus: Yueonuk / Ilox pen. KoncrantunoBa B.M.. - M.: Academia,
2018. - 704 c.

Boponnio, H.H. buonorus. OOmast 6uonorusa. 10-11 kmaccel: YueOHUK aJist
o011e00pa3oBaTeIbHBIX yupexaeHuii: ba3zoseiii yposenb / H.H. Boponiios. - M.:
[Ipocs., 2022. - 304 C.
3axapos, B.b. PaGouas terpaas no obmei 6uonorun: 10-11 knacc: k: YueOHUKY
B.b. 3axapoBa, A.I'. Mycraduna, B.1. CuBornazosa, H.M. Yepnosoit "OOmas
owonorusi. 10-11 xmacc" / B.b. 3axapos, E.T. 3axapoa, A.Jl. Kymaes, B.I.
CuBornasos. - M.: DK3aMeH, 2. - 157 C.
T A JloBkoga. IloaroroBka k onuMnuaaam 1o ouosioruu 8-11 kmaccoB. M Aiipuc-
npecc

Metoauueckue peKkoOMEHJAUUM JJIsi YUYUTENIed MO IIKOJIBHOMY Kypcy OuoJiorus
npu BBeJeHun o0HOBIEHHBIX PI'OC OO0, I'OC COO

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

[Ipoekt Bes 6uonorusd

http://www.ebio.ru/index-1.html

Buptyanbnas oOpazoBatenbHas 1adopatopust

http://www.virtulab.net

CoBpeMeHHbIE YPOKU OHOJIOTHUN

http://biology-online.ru/

NudopmarimoHHO-CIIpaBOYHBINA PeCypc MO OMOJIOTHH

http://www.cellbiol.ru/

buonoruueckuii C1oBapb OHJIANH
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