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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTpEEICHUS] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4EeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIeil, coJaepxkaHusi, pe3ylbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke 0MoIornu, €€ 3HaYeHUHN B MMO3HAHUU KUBOM MPUPOJIBI U 00ECIICUEHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T MpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIyEMYIO MOCJIEI0BATEILHOCTh M3YUEHUsI YUYEOHOro Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroIIMXCA.

B nporpaMmme 1o OuOJIOTMH TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyueHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIBHON
NeATeTbHOCTH/Y4eOHBIX JEeHCTBUM OOYy4YaloIIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) peain3oBaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUMH JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEICTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNpUpOJHON cpeje.
[TosTOMy Hapsxy ¢ U3ydye€HHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YAEJICHO BHUMAHHUE MCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIECACTBEHHBIX 3a00JIeBaHUN YeIOoBEKa, MEJIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
1€JIECO00Pa3HOTO TOBEACHUS B OKpYXAIoled NPHUPOAHONW Cpejie, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH



yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIOBUH ISl PEIICHUs OJTHOM M3 aKTyalbHBIX 3a]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJalliTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOW  MpUPOIbl, (HOPMHUPOBAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHOro obpasa
KU3HHU, SKOJOTHUECKOTO MBIIUICHHUS, IIEHHOCTHOTO OTHOIIECHUS K KUBOH MPHUpOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUSI UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero  o0pa3oBaHMs,  COLMAIM3aLUU
oOyuaromuxcs. M3ydyenune Ononsorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHMS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpBbl, CIIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (PU3UKU, XUMUHU
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MpeIHA3HAYCHHH Y4eOHOTO IpeaMeTra
«buonorus» cocTaBWIM OCHOBY MJiA OTMpEACNICHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COAEpKAHUs, IPEICTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

Otb60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMNA KYJIbTYpOCOOOPA3HOrO MOJX0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYaroluecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEeH KyJIbTYphl, OMNPENCNSIONINE aJeKBAaTHOE IIOBEJIEHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHUSI, KOTOPHIE CIYKaT OCHOBOM it POpMHUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COACpXaHUS y4yeOHOro Marepuajia B MPOTpPaMMe IO
OMONOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHUS 3HAHWHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIETICHBI CIIEAYIONINE COJepKaTeIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHuzMm Kak



ouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3oBOM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaau3a JaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHHS OKPY>KAIOILErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMbBITA, IOJYYECHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHA;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIECTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOLIEHN cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE MeEp NPO(HIaKTUKA
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO o0nactu « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.



Jlst m3ydennsi Onoaoruy Ha 6a30BOM yPOBHE CPETHEro 001Iero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 uwac B Henmemo). Bo3MokHa KOPpPEKTHpPOBKA OOIIEr0 YKCIA YacoB,
PEKOMEH/IOBAaHHBIX Il HM3y4YEHHUS TMpEeAMeTa, C YYeTOM WHIWBUIYaJbHOTO
1oJIxo1a 00pa30BaTEeNbHBIX OpraHU3aIUil K YrIyOJIeHHOMY M3y4eHHUIO0 OHOJIOTHH,
B paMKax COOJIOICHWS  TUTHEHUYECKUX  HOPMAaTHBOB K  HEACIbHOU
00pa30BaTeNbHOM HArPy3Ke.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW PUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpakTH4YecKUue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH XKU3HWY», «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUECKHE CBOWcTBa OeiakoB. buonoruueckue
GbyHKUIHUU OENKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoenHue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmeHnTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurauuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[{uTosorus — Hayka o kierke. Knerounas Teopus — npuMep B3auMOIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kierku. Knerouynas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
rpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, UX
¢ynkuu. [Inazmatuueckas memOpana, e€ cBoiicTBa 1 pyHkuuu. L{utonnazma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxaeHne MUTOXOHIApUM M TacTua. Bunbl miactuna. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTuKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lnelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas TabnuLa XUMHYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTECHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €JIMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBINA U reTepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqpl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHUI.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KucCiIOpogHOE OKHUCIIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ PeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsuus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KomupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Victopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutaHus», «Mertabonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHplii UK, WM KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXKEHHUS: JEJIEHHE HaJBOE€, II0YKOBAHWE OJHO- M MHOT'OKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpouCcXosllie HAa CTaAUsX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUMU CMBICT H
3Ha4YeHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHMKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CHEepMaTOreHe3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisius, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meino3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIUTAIOMIETO», «SIMIIEKIeTKa MIIEKOMUTAIOmEroy», «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITIPENapaTaxy.

JlabopatopHass pabora Ne 4. «/3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. Pob nuToiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM T€HETHUKH. BKIag pocCHMUCKUX U 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAacJieI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpenMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOTO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO I'eHOB. HapylleHue cueruieHus reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMBbI. ['oMoramerHeie W rereporaMeTHble oOpraHusMbl. HacnegoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonnyecTBEHHBIE M KAa4YE€CTBCHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3BMEHYMBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-TEHETUIECKHM. CoBpemeHHOE ONIPENICIICHHE T€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBBIE KHIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTMOpPUAHOE  CKpEIIMBAaHHE M €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHU,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukaimonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBw», « MyTalimoHHast U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox mOceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHONW W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIUU. MacCOBBI U MHAMBUIYAJIBbHBIA OTOOPHI B
CEJICKIMU PACTEHM M KUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanéunas rtubpumu3anuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
[IOJIyYCHHUE IOJMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPIaHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoomembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHncTpanuu:

[Toptpersr: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel 1 cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanénHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnonnus», «OO0beKTH OuoTexHouorum», «Kiierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHKEHHUS CEJIEKIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TEPEXOJHbIE (OPMBI.
buoreorpadguyeckue: cxocTBO U paziuune GayH U GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAs] W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpooaBosorus. [lomyssius kak eMHUIA BUAA W DBOJIOIUU.

JBrkymue cuiibl ((paxTopbl) 3BOJIOLUK BUAOB B IpHpoae. MyTallmOHHBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3ysbTaT 3BoJIOIUU. [IpumMepsl
MPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UIHOATANTAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uIIeTUYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOMIOLUN.

[IpoucxoxieHne OT HecCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrornias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUK:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cylecTtBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl d3BofoIMn», «Kapra-cxema wapuipyra mnytemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEe», « IKOJIOTHUECKOE BUA00OPa30BAHUE).

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHMS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wMupa, KoJuleKuusa «POpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHblie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHClIepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickast dpel. Ilaneo3olickas spa u €€ mepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYesroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacTtBa u
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpormorene3a.  HacnencrtBenHnas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 JKHU3HHU,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTalbCKuM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaAlbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX pPAcC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHMe COJHEUYHON CHCTEMBI», «Pa3BUTHE
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YelIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JII0U», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINa, HEaHJEpTalblla, KPOMAHBOHIIA), CIICTIKH WIU
M300pKEHUS] KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJNOorus KaK HayKa. 3ajaui U pa3feibl 9KOJIOTUA. MeToAbl SKOJOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHMYECKHE U aHTPOIOreHHble. JIEHCTBHE HKOJOTUYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOpbI: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCH CTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HaueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapta «IIpuponnbie 30Hb1 3emun», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTHUU B S3KOCHCTEME.
Tpoduueckne (muieBbie) YPOBHHU OKOCHUCTEMBI. [luimeBpie Iemu W CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoJa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
YIOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCIOJb30BaHue. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBslie nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeHIIass cocTaBisIOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3¢dex», «DakTopsl
pPaZIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukanus «TUnudHbIe OMOIIEHO3BI», TepOapuit
«PacturtenbHBIe COOOIIECTBaY, KOJUIEKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paK€HUS OXPAHSIEMBIX BHJIOB
PaCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHUS OOYyYalOIMMHUCA TporpaMM CpEeAHEro oOIero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CMOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT TIpoOlleccaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Tpupoae U
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXXKUTEIbLHOIO
OTHOUIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]
PonunHoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CITIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)K€HHIO M 3amuTte OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusIMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLMOHAIBHOTO BO3IEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISATH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0O€30MacHOro o0paza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IIEHHOCTH TPaBWJI HWHAWBHUIYAJbHOTO M  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTePCTBa, TPYAO0IIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cpepam MnpodhecCUuOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MmyTed HuX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHs TpPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOITMYECKOTO MBILIUIEHUS, SKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JESATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJBTYpbl KakK CpEICTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXaloleM MHpPE KaK O €QUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
JKW3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IIeJIbIO TIOJyYEeHUsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHIAUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIe JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue byHKIIHMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOCHHSI INPOTrpaMMbl CPETHET0 OOIIETo
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKaluu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 33JaBas IapamMeTpbl M KPUTEPUH HUX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il OObsICHEHUS (DAKTOB U SIBJICHHI
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  Pa3HOTO  pOAA,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEACTBUN ACSTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEHICHUU KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCTIONB30BaTh PAa3jMuYHbIe BUABI JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETalH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOU
TESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITH NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBIISITh LEJICHANPABICHHBIA MMOUCK MEPEHOCa CPEIACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICU, TpeiaraTh OPUTHHAIBHBIE TOIXOABl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HpPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUS], KPUTUIECKU OLICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosornueckor mHOpMaIi, HEOOXOAUMOM JJI BBITOIHEHUS YYCOHBIX
3aj1ay;

npUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor uHGopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAITMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JAaiora Ui IUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3TUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWNBUAYAILHOM
paboThI IpU pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHHMBATh HUIAEHU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M MOCTYIIKax IO OTHOLIECHHUIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JINYHBIX NMPEATNOYTCHU;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATE CBOM OOpa30BaTENIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  pedieKCMH KAk  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX TPOLIECCOB, UX PE3YNbTAaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peQuieKCUM JJIsl OIEHKH CUTyalllu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYrOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3yapTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOI'O MHMPOBO33PEHMS, O BKIAJIE POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEH BeIIeCTB U MpEeBpallCHUE
HHEPrUMn), TOMEOCTa3 (CaMOperyssilus), ypOBHEBasT OpraHu3alisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHS ), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJEKYyJIpHOH Ouosorun), 3akonbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOMIOACHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSATHH, TEOPHA W 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPALICHUS DHEPIUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJI MPUHATUS NMPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUS] HOPM IPaMOTHOTO MOBEJCHHS B OKPYKAIOICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHMOPHIHOTO CKpEIIMBAHMsI JJIsl MpeJCKa3aHUsl HaclIeOBAHUS MNPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOIHOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAHUSA, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
00001ass 6MoIOTHUecKyt0 UH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTUHbI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHME OMOJIOIMYECKUX TEPMHHOB M TOHSTHM:
BUJ, TIOMYJIALNSA, TeHO(DOHA, 3BOIIOLMS, ABIKYIINUE CUJIBI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHCTEMa, TMPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas MpamMua, OMoreonenos, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mochepe B. M. Bepnamckoro),
OTIPEETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYyYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOIMYECKMX (PAKTOPOB Ha OpPraHU3Mbl, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMaX, AHTPOINOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO TMOBEJCHHSI B OKPYKAIOIIEH
IPUPOHON cpene, TMOHUMAHUE HEOOXOTUMOCTH HCIOIb30BAaHUS JOCTHXKCHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIIEHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM nudgpoBbie
Ne n/m P Kourpoabnbie IIpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
! bronorns kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
2 JKuBbIe cHCTEMBI U UX OpPTaHU3aIUs 1 0 0 https://m.edsoo.ru/7f41c292
. bubmuorexa [IOK
3 XUMHYECKUH COCTAaB U CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
4 IKH3HEEATENEHOCTE KISTKH 6 0 0 https://m.edsoo.ru/7f41¢292
Pa3zMHOkeHUE 1 HHAUBUAYATBHOE Pa3BUTHE bu6nuoreka [IOK
5 5 0 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 0 15 bubmmoteka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 1 0 but6mmoreka [IOK
OMOTEXHOJIOTHUH https://m.edso00.ru/7f41¢c292
bu6nuoreka [IOK
P 1
8 C3CPBHOE BpeMA 0 0 https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! IBOOUHOHKs GHOTOTHS 9 0 L https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0 05 Bbu6motreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OPraHu3MbL 1 OKpYKaIOWas cpeia > 0 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7fA1cc74
bubmmoteka IIOK
> Peseparioe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudpoBbIe
Nen/m Tema ypoka Konrtpoabubie  IIpakTuueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOW TPUPOJIBI.
[IpakTrueckast padora Ne 1 bubnnorexa [HOK
2 1 0 0.5
«/cronp30BaHuEe pa3IMYHBIX METOIOB MPH https://m.eds00.ru/863e6122
M3YYEHUU OMOJOTHYECKUX O0BEKTOBY
buonornueckue cucTemsl, TPOLIECCH U UX bubnmnoreka [JOK
3 1 0 0
U3y4EHUE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 0 0 bu6mmorexa [IOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 b . 1 0 0
e, COCTaB 1 CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas pabora Ne 1
6 «3y4yeHne KaTaIuTHYeCKON aKTUBHOCTH 1 0 0.5 bubmorexa HOK
Y4 ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaasbl)»
bubmuorexa [JOK
7 I 1 0 0
rieBonEL. Jum et https://m.eds00.ru/863e6870
8 Hyxneunossie kuciaotel. ATO 1 0 0 bubmmorexa [JOK

https://m.edso0.ru/863e6d5c




I/ICTOpI/Iﬂ 1 METOAbI U3YUYCHHS KIICTKH.

bu6mmoreka [IOK

9 0
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka xak meisocTHas XuBas cCUCTeEMa 0
CtpoeHne dyKapuOTUYECKOMN KIICTKH.
JlaboparopHuas pabota Ne 2 «M3yueHue bubnunoreka [JOK
11 CTPOEHHUSI KIETOK PaCTEHUM, KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0
rpuOOB U OaKkTepuil MO MUKPOCKOTIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKPOIMpENapaTax U uX OIMHUCAHUE»
bu6mmoreka [IOK
12
(JOMEH BELLIECTB HIIK META00HIM 0 https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 Porocnirtes. Xemocunres 0 https://m.eds00.ru/863e7c98
bu6mmorexa [IOK
14 7 0
dnepretiieckuii oOmeH https://m.edso0.ru/863e7aae
JKu3HeHHBIN UK KIeTKU. JleleHne KIIeTKH.
Murto3. JJaboparopHas pabota Ne 3
15 «HabmroieHre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa [JOK
A ' https://m.eds00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
16 buocunTtes 6enka. Peakius MaTpuyHOTO 0 bubnuoteka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 Tpascasuus — Guocnnres benka 0 https://m.eds00.ru/863e796e
bu6mmorexa [IOK
18 Hexnerounsie (popMbl )KU3HH — BUPYChI 0 https://m.eds0o.ru/863e7540
bubmuorexa [JOK
19 DopMBbI pa3MHOKEHUST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
20 Meiio3 0 bu6mmoreka [IOK




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

OO0pa3oBaHUE U PA3BUTHE TOJIOBBIX KJICTOK.
OmnonorBopenue. JlabopaTopHas pabora Ne

bu6mmoreka [IOK

21 4 «I3y4yeHue CTpOeHUs MOJOBBIX KJIETOK Ha 05 https://m.eds00.ru/863e81b6
FOTOBBIX MUKpOMpEIapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LIOK

https://m.eds00.ru/863e8436

93 I'eneTrka — Hayka O HaCJIEACTBEHHOCTH U 0 bubnuoreka [IOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACJIEAOBAHUS IPU3HAKOB. 0 bubnuorexa [JOK
MoHoruOpuaHOE CKpEIMBaHKE https://m.edsoo.ru/863e8878

o5 Jurubpuanoe ckpenBanue. 3aKoH 0 bubnnorexa [HOK
HE3aBHCUMOI'0 HACJIeI0BaHUs PU3HAKOB https://m.edsoo.ru/863e89a4
CuenneHHoe HaclleJOBaHUE ITPU3HAKOB.

JlaboparopHas padota Ne 5 «M3yuenue
26 pesyniTaTI())B M;)Hom6p1/1)1H0r0 p}llq 0.5 Bubmmorexa LIOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MUKpOIMpENapaTax»

97 ['enetuka nomna. HacnegoBanue npu3HakoB, 0 bubnuoreka [IOK
CIIEIIJIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
W3menunBocTs. Henacnencreennas
u3MeH4nBOCTh. JJaboparopHas padora Ne 6.

28 Nzyuyenne MmoaudukamoHHON 0.5 bubmnorexa [IOK

https://m.edso00.ru/863e8efe
W3MEHUYUBOCTH, IOCTPOEHNE BapHAllMOHHOTO
psAlla ¥ BapualMOHHOW KPUBOW»
Hacnencrsennas n3MEHYMBOCTb.
29 JlaboparopHas pabota Ne 7. «Ananu3 0.5 bubmmorexa [TOK

MyTalui y Jpo30(uiIsl Ha TOTOBBIX

https://m.edsoo0.ru/863e8efe




MUKpOIIpenaparax»

30 I'eneruka yenoseka. iToroBast KOHTpoOJIbHAS 1 bubnmoreka [JOK
pabora https://m.eds00.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacnencTBeHHOCTh U U3MEHUYHUBOCTh 1
OpPTaHU3MOBY
bubmuorexa [JOK
32 (CeneKiuis Kak Hayka H nporece 1 https://m.edsogru/863e9214
33 Metozapl ¥ JOCTHIKEHUSI CENIEKIINU PACTCHUM 1 bubnunoreka [HOK
Y KUBOTHBIX https://m.edso00.ru/863e9214
34 broTrexHomorus Kak oTpaciib MPOU3BO/ICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Nen/m  Tema ypoka Kourposbnbie IIpakTHyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
n bubnuorexa [JOK
L DBOITIOLHS  METOJIBL €€ H3YHCHILA 1 0 0 https://m.edso00.ru/863ea20e
) Wcropus pa3BuTus npeacrabiieHuit o0 1 0 0 bubnnorexa [HJOK
SBOJIIOIUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 Miipossoxotuis 1 0 0 https://m.edsoo.ru/863e9cle
[Tonynsius Kak dJIeMEeHTapHas eIUHUTA
4 BHJ1a U HBOIOIMU. JlabopartopHas pabora Ne 1 0 05 bubnuotexa [JOK
1 «CpaBHeHHE BUIOB 11O https://m.edso00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBxyiue cuitbl (31eMeHTapHbIe (PaKTOPHI) 1 0 0 bubnmnoreka [JOK
ABOJIFOLIIN https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 0 0 httos://m.edsoo.ru/863e9edo
PesynbTath! 3BOIIOIUY:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanwue. Jlaboparopnas pabora No 1 0 05 bubnmoreka [JOK
2 «Ornucanne MpUcIocoOJICHHOCTH https://m.edso0.ru/863e9fde
OopraHusMa M €€ OTHOCHUTEILHOTO
XapakTepa»
8 HampaBnenus u myTu MakpO3BOJIIOIIMH 1 0 0 bubmorexa HOK

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




9 HeobOpaTtumocTs 3BOMIOIINN 0

10 Wcropus xu3Hu Ha 3emiie U METO/bI €€ 0
U3YYEHUS

11 ['unoTe3bl MPOUCXOXKACHUS KU3HU Ha 3emiie 0 ngj;j;f;igﬁg 63ca5a6

12 PazButue xxu3Hu Ha 3emMIiie 1o 3pam u 0 bubnmoreka [JOK
IIEpUOIaM https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIILHOTO

13 ¥ )KHBOTHOTO Mupa. [IpakTnyeckas pabora 05 bubnunoreka [HOK
Ne 1 «M3yueHune uckomnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B KOJUICKIIHIX)

14 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa 0 bubmmorexa LIOK

https://m.edsoo.ru/863ea48e

15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE?) 0 ESSSJI/I;I;T:;;SS/I; 63eac2c

16 JIBuokymiue cuibl (pakTopbl) aHTpONIOreHe3a 0 ngjﬁ?g;i?ﬁg 63caddd

17 OCHOBHBIE CTaAUH DBOJIIOINH YEJIOBEKA 0

18 YenoBeueckue pacsl U IPUPOJHBIE 0 bubnuoreka [IOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea2
Peseprubiit ypok. O600111eHIE TIO TEME

19 «BO3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha 0
3emie»

20 DKOJIOTHs KaK HayKa 0

21 Cpenpl OOUTaHUS U SKOJIOTHYECKHE 0 bubnmoreka [JOK
(baxTopsI https://m.edso0.ru/863eafec

99 Aobuotndeckue (akropsl. JlaboparopHas 05 bubmuorexa [JOK

pabota Ne 3. «Mopdonoruueckue

https://m.edso0.ru/863eb10e




0COOCHHOCTH PACTCHUMN U3 Pa3HBIX MECT
oburtanusy. JlabopaTopHas pabora Ne 4.
«BnustHME cBeTa Ha POCT U pa3BUTUC
YEPEHKOB KOJICyCa

bubnunoreka [HOK
23 buoriecie gaxtopu: 0 https://m.edsogru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nonyssinuu. [Ipakruueckas padota Ne 2 05
«IToaCY€T MIOTHOCTH MOMYJISALIMI Pa3HBIX
BHUJIOB PACTEHUI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 0 ngj;ﬁf;igrou/l; 63eba6a
bubnnorexa [HOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) 0 httos://m.e dso:fru 1863eba6a
OCHOBHBIE TIOKA3aTEeH YIKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa 0 bubmmorexa LIOK
sxocHcTen. CyKiecons https://m.edso0.ru/863eb5fa
28 [TpuponHbIE SKOCUCTEMBI 0
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI 0
30 Buocdepa — rimobanbHas 3xocucTeMa 0 bubnuorexa [IOK
3emun https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 0 bubnuorexa [JOK
6uocdepsl. ITorosast KOHTposbHas paboTa https://m.eds00.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiun 0
33 CocymiecTBoBaHUE TPUPOJIBI U 0 bubnmoreka [JOK
YeoBeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011I€HNE TEMBI 0

«COO6H.I€CTB3. " SKOJOTHUYCCKUE CUCTCMBI»




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUM B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN
eCTGCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHUE
Oouosnorun; (pyHKIMOHATBLHON TPAMOTHOCTH 4YeNOBEKa [UJIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTUYECKHMX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEHMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BHUTHC

YMenue uznaraTtb OMOJIOrHUECKHUE TEOPUU (KJIETOUHAsl, XPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHHst (0 IEHTPax MHOT000pa3us W MPOUCXOKACHUS KYJIbTYypPHBIX
pactennii H.M1. BaBuiosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BlageTh METOJaMH HAYYHOTO TIO3HaHUS B OHOJOTUH
(HaOnrofieHHe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX Pe3yIbTaToB,
WCIONb30BAaHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIAENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIIETOK
MIpOKapuoT M ISYKApPHOT, OOJHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BENIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3MHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
GI/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOIIOIEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HGO6XOIII/IMOCTI/I HUCII0JIb30BaHUuA ,[[OCTI/DKGHI/II;'I
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOTO

IpUpPOaOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aaa4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCINJIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJIsA MMpEaACKa3saHusA

HacCJICOAOBaHHUA ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKUE PabOTHI,
coOnroAaTh MpaBWwia Npu paboTe C Yy4eOHBIM U JIaODOPaTOPHBIM

o0opynoBaHuEeM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTMYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBaHUII B OMONOIMH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHnue co3naBath COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIICHMUS,
000011251 6MOJIOTrHYECKYI0 UHPOPMAIIHIO U3 HECKOJIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIb30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001mero 0opa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMMYJISIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKUE (axTopsl, HKOCHUCTEMA,
OPOXYLUEHTBl,  KOHCYMEHTBI,  PEIOYIEeHTHl,  LENH  IHTaHWuf,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  JBOJIOLMHU), 3aKOHBI U
3aKkoHOMEpHOCTHU (3apojsbimeBoro cxoactsa K.M. Bbapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMM HAy4yHOrO IIO3HAaHUSA B OMOJIOTUHU
(Habmro/ileHNe W ONMHMCAHUE KHMBBIX CHCTEM, IPOLIECCOB U SIBJICHHIA,
OpraHM3alusi W [POBEJCHHUE OMOJOrMYECKOr0  JKCIIEpUMEHTA,
BBIIBIDKGHUE  TUIIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXIY
UCCIIelyeMbIMH BEIMYMHAMHU, OOBSICHEHUE MOJYYEHHBIX Pe3yJbTaToB,
HCIIOJIb30BAHHBIX HAYy4HBIX IIOHATHM, TEOPHMM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUHW MMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlIEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJIEICTBEHHON WU3MEHYMBOCTH,
€CTECTBEHHOT0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJIOTMUYECKHUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbSI OKPY’KAIOIIUX JIFOJIEH, COONIIOIEHUST HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIB30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI palfluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B SKOCUCTCMAX (I_ICHI/I HI/ITaHI/I}I)

YMeHHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue pabdoTsl,
coOmogaTh mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopyroBaHEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPIKAHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-IONYJsSipHBIE MaTepHalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIICHUS,
10 0000111251 GHOJIIOrMYECKYI0 MHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonorun B popmMHpOBaHUU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOTHYeCKIX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHHUE, IKCIEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJCIMPOBAaHUE, CTaTUCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe cCTEMBI U BX opranu3anus

2.1

XKussie cucremsl (OHOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3alii OHOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

3.2

3.3

3.4

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKHH COCTaB KJIETKM. XHMHYCCKHE JJIECMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bonga wu MHUHCPAJIBHBIC BCHICCTBA. CDYHKI_II/II/I BOABI H

MHHCPAJIBbHBIX BEHICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OeaKkoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoicTBa OenkoB. buonorndeckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHeHTp, cyOcTtpatHas crneunpuuyHoctb. Kodepmentsl. Butamuubel. OTnununs

(bepMeHTOB OT HCOPraHNYCCKUX KATAJIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIIOKO03a, pubo3a U ae30Kcuprbo03a), aucaxapuibl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIIMN yTIEBOIOB.

Jlunuael:  TpurIMUIEepUabl,  crepounbl,  Gocdomununsl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkumu nunuaoB. CpaBHeHUE

YriieBO40B, OCJIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kucnotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucrema. OOmIEe MPU3HAKH KIETOK: 3aMKHYTas
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
nmpokapuoTHueckoi  kieTku. Kierounas crenka Oakrtepuit. CTpoeHme
9YKapUOTUUECKOU KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, >KUBOTHOU H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpPhl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pynkimu. L{uTonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar I'onbmku, im3ocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TuIacTuAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
rwiactun. HemeMOpaHHBIE OpraHoOMIbl KJIETKH: pUOOCOMBI, KJICTOYHBIA LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 000JOouKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

XKuzHenesTenbHOCTh KIETKH

OOMeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIMS (TUIACTUYECKHI OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BCIICCTB U IIPEBPALICHNU SHEPTHUU B KIICTKEC

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas ¢da3wl poTocuHTe3a. Peakunu GorocunTesa.
D¢ddexTuBHOCTL PpoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIsl KU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

3HepFCTH‘lCCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHUEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTaIsl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJICTOYHOC

nbixaHue. DPGeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

Peakuuu marpuunoro cuntesa. ['enernueckas nnpopmarus u JIHK. Peanuzanus

reHeTuyeckol mHdopmanuu B kieTke. ['eHeTHMuecKuMit KOA M €ero CBOMCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M 4YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc nmmyHnonedpunura gyenoreka (BUY) — Bo3oynaurens CITN/a.

[Mpodunakrrka pacnpocTpaHeHHs BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME U MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii UK, WIM KU3HEHHBIMA MK KIeTKU. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromue B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kierkm — muto3. Craaun muto3a. [lpomeccel, npoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecrnonoro
pPa3MHOXKEHHUA: JIeJICHUE HaJBOE€, IIOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. UckyccrBeHHOE

KJIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC AJId CCIICKIIMU

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOI0rO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIIETOK —
rameT (CrepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUMA SIAIIEKIETOK U CIICpMAaTO30U0B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

WnpuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
apoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHOe pasBuTHe. THIIBI
MMOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPhI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaIuu pa3BUTUIA

HaCHe}ICTBeHHOCTL U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBUTUS T€HETUKU. BKiiax poccHiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rudpu10JI0rNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUYEeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HACJIEIOBAHMS IPU3HAKOB, ycTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH PpAaCUICIUIEHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTHYeCKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIM3MpPYIOIIEe
cKkpemuBaHue.  lcnonb3oBaHue — aHANU3UPYIOLIETO  CKpPEIIMBAHMUS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMNpeNeNeHHe Moia. AyTOCOMBI U TOJOBBIE
xpoMocombl. ['oMoraMeTrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

W3meHunBOCTb. Buabl M3MEHUYMBOCTU: HEHACIIEICTBEHHAs M HACJIECJCTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBII psii U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U Ka4eCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,HH(l)HKaHHOHHOfI N3MCHYHNBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaiuii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluii. MyrareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HaciaeACTBeHHON n3meHunBocty H.U.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJBl T'€HETHKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, UTOTCHETHUCCKUH,
OMOXUMHYECKUN, MOJeKyIsipHO-TeHeThuYeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TTOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotneto [II[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
0071€3HU, 0O0JIE3HU C HACIEeACTBEHHON MPeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTnueckue M TeHepaTHBHbIE MyTauuu. [IpUHIMIBI 370pOBOTO




o0pa3a >KU3HHU, JAWArHOCTUKH, MPOQWIAKTUKA W JICUCHHS TEHETHYECKHX
Oone3nell. MenMKoO-reHeTHYeCKoe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKUX 3a00JIeBaHUM YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexkuusi Kak Hayka W Tpolecc. 3apoKIeHHE CEJIEKUUU U JIOMECTHKAIIUS.
Yuyenne H.M. BaBuiaoBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbBIE METO/Bl CENEKIUU. MaccoBbli U WMHIAUBUIYaJdbHBIH OTOOpPHI B
CEeJIEKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKkpeuuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas rtuOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm Tpancrennpix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAJIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue npoosembl. MO — reHeTHuecku

MO,I[I/I(bI/II_II/IpOBaHHBIC OpraHu3Mbl

11 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

11

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzerensctBa  3BoJOLMU.  [laneoHTONIOTMYECKHE:  TOCIENOBATENBHOCTh
II0sABJICHUA BHJIOB B MaJ€OHTOJIOTHIECKOM JICTOIMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJOIMYHbIE, aHAJIOTUYHBIE,
pYIUMEHTApHBIE OpPTaHbl, aTaBU3MbL. MOJNEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex

OpraHu3MoOB




1.2

13

OomounonHass teopus Y.  [apBuna. I[lpennocbulku  BO3HUKHOBEHUS
napBUHM3MA. JIBMKYIIME CHIIBI SBOJNIONHMH BUIOB 10 JlapBuHY (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYPCOB, HEONpeAenEHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckast Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eAMHUIA BUA U SBOJTIOIHAH

14

1.5

JBuwkymue cuibl ((GakTopbl) SBOJIOLMHM BUAOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHBOCTH. llOmyssiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
sBOIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB KaK  pe3ynbTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M UAHOAANTALINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE ()OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, 3KOJIOrH4ecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAas,  JUBEPreHTHas,

KOHBCPI'CHTHAA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIINH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayyHple Trunoressl
BO3HUKHOBEHHUS JKU3HM Ha 3emie: abuoreHe3 M maHcrnepMmus. XHUMUYecKas
IBOJIIOLIMS. DKCIIEPUMEHTAIILHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emusie mo spam u nepuojam. Karapxeil. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mnepuoApl:  MAJEOT€HOBBIA,  HEOr€HOBBIN,
AQHTPOIIOICHOBBIM. XapaKTepUCTHKA KIUMara U TE€OJOTMYECKHX IPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLNN PACTUTENBHOIO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMi M JKMBOTHBIX. [losiBIEHME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema oOpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTaHU3MOB

2.4

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOTI/IH KaK Hayka. Pa3zButue HpeI[CTaB.HeHI/Iﬁ (V)

MPOUCXOXKJACHUHM dYelloBeKa. MeToapl u3ydeHuss aHTpororeHe3a. CXOACTBa H




2.5

pa3nnuus YeloBeKa U )KMBOTHBIX. CHCTEMATHUYECKOE MOJI0KEHHE YEIOBEKa.
JBmxkymue cuibl (hakTopsl) aHTpomoreHe3a. HacneacTtBeHHass U3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIUN

TPY/a, MBIIIJICHUE, PEUYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMH YEJIIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, YenoBek mnpsamoxonsamuid, YenoBek HeaHAepTalbCKUil, YemoBek
pa3ymHbIid. Haxonku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

3.1

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOIeoHIHAs (eBpa3uiickasi),
HErpo-aBCTpaJIONIHAS (3xBaTopuanbHas), MOHT'OJIOUAHAS (a3marcko-
amepukaHckas). UepTbl mpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma
Opranu3Mbl 1 OKpyKarolas cpeaa

OKoslorusi Kak Hayka. 3afauyd W pasfiesibl 3KOJOIMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAs

3.2

Okonoruueckue  (aktopel. Krnaccudukamuss  sxomormyeckux — (pakTopos:
abWoTHYecKne, OMOTHYECKHE W aHTPONOreHHbIe. JlelcTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTAaHU3MBI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HeilTpanu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJId CYIIECTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6HICCTBaX

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeciin
nomyJjanuu: YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISALMY U €€ perymsaius

COO6H.ICCTB& 1 3KOJOTNYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-momuHanTbl. CBs3U B

OHoIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . ITlomsatme 00 »dKocHCTEME H




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BelecTB 1 NOTOK HEPTUU B 3KOCHUCTEME.
Tpoduueckue (muumieBbie) ypOBHM d3KocucTeMbl. [luieBpie Lenmu U CeTH.
OcHOBHBIE TIOKa3aTeNIH HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMUYUBOCTb, CAMOPETYJISIIUS, pa3Butue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO03KOCHCTEMBI.
bronoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢aktop ycroWuumBocTH dKocucteM. CoxpaHeHHe

OHMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuibl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OHOChEephl Kak
ri100abHOM 3KOCUCTeMBI. J[MHamMHuYeckoe paBHOBeCME W oOOpaTHas CBs3b B
onoctepe. KpyroBopoTsl BemiecTB W OHOT€OXMMHYECKHE IHKIIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE W3MEHEHUs B Ouocdepe.
['moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOTO  YOpPABIEHUS MPHUPOAHBIMH pecypcaMu U UX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Ton penakuueii [laceunuka B.B. Axkuronepnoe o6mectBo «M3narenbcTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Ton penakuueit [laceunnka B.B. AximonepHoe o61ecTBo «31aTenbeTBo
«ITpocsemieHue»

Tpenaxep "O6nako 3nanuit". buonorus. 10 kimacc, OO0 "duzukon Jlad"

Tpenaxep "O0nako 3Hanuii". buonorus. 11 xknacc, OOO "®usukon Jlad"

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
buonorus. [loypounsie pa3padotku. 10-11 kiaccel. ba3oBbiit ypoBeHb. [laceunuk

B. B., lIBenoB I'. I'., E¢pumona T. M.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
UHTEPHET

bu6ymoreka [{OK https://m.edsoo.ru

DneKkTpoHHBINH 00pa3oBaTenbHbIi pecypc "Jomamnue 3aganus. Cpeanee obiiee

obpazoBanue. buomorus", 10-11 knacc, AO UznarenscTBo "[Ipocsenienue”
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